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OVERSIGHT OF THE 2000 CENSUS: SERIOUS
PROBLEMS WITH STATISTICAL ADJUST-
MENT REMAIN

THURSDAY, SEPTEMBER 17, 1998

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON THE CENSUS,
COMMITTEE ON GOVERNMENT REFORM AND OVERSIGHT,
Washington, DC.

The subcommittee met, pursuant to notice, at 10:03 a.m., in room
2154, Rayburn House Office Building, Hon. Dan Miller (chairman
of the subcommittee) presiding.

Present: Representatives Miller, Lewis, Davis of Virginia, Shad-
egg, Snowbarger, Maloney, Blagojevich, and Davis of Illinois.

Staff present: Thomas W. Brierton, deputy staff director; David
Flaherty, senior data analyst; Kelly Duquin, professional staff
member; Michelle Ash, minority counsel; David McMillen and
Mark Stephenson, minority professional staff members; and Ellen
Rayner, minority chief clerk.

Mr. MILLER. Good morning. There is a quorum present and the
Subcommittee on the Census will now come to order. I want to wel-
come our guests here this morning. I think we’ll have a very worth-
while and beneficial hearing this morning. I think it is worthwhile
for those of us here and hopefully the media is covering because
this is a very critical issue. All eight of you who are here today will
be able to contribute to the decision process.

I will have an opening statement. The ranking member, Mrs.
Maloney, will have an opening statement. Then we’ll proceed with
a series of questions for each of the three panels. We have 5 min-
utes of questions per Member. Then we’ll proceed to the second
panel and then the third panel. Hopefully we don’t have many
votes today. Someone is going to check on the vote schedule for
today, but let’s hope we don’t have many interruptions.

Today we are here to receive testimony from some very distin-
guished statisticians. Contrary to popular belief, there are many in
the statistical community who oppose sampling for use in the 2000
census, and fear a disaster should this risky experiment be allowed
to continue.

Before we go any further, I want to draw everyone’s attention to
an Associated Press story from Vermont. The story reports that the
unemployment rate has dropped to the lowest level in the State
since 1988. But more relevant to this hearing, the story says that
the reported unemployment rate is likely wrong because of statis-
tical sampling. “But the department warned that the sharp decline
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may also have been caused by a statistical sampling error by the
U.S. Census Bureau. The numbers will be revised by the end of the
year when more accurate data will be available.”

A statistical sampling error by the U.S. Census Bureau. This is
why we cannot, under any circumstances, have sampling in the
2000 census. Any error whatsoever in the Clinton sampling plan,
which according to testimony has 3,600 parts to it, will be unre-
coverable. There will be no time for adjustment before the report
is due to the President. No time for adjustment; before States will
need to redraw district lines.

I submit to the minority and those supportive of sampling, if the
Census Bureau made a statistical sampling error in calculating the
unemployment rate of one of the least populated States in the Na-
tion, with a population of 589,000, how can we trust that they
won’t make a sampling error estimating 10 percent of the U.S. pop-
ulation, some 26 million people? It is time for the minority to end
the charade. It is time for a full enumeration.

At our last hearing, we heard from the Under Secretary of Com-
merce. He confirmed one of the biggest fallacies put forth by my
colleagues on the other side and the supporters of sampling. The
National Academy of Sciences, or for that matter any other sci-
entific group, has not endorsed the Clinton plan, to use sampling
in the 2000 census. What the National Academy of Sciences and
other groups have endorsed is the concept of sampling. They have
not endorsed this specific plan. In fact, Under Secretary Shapiro
said that not only have they not endorsed this plan, it would be im-
possible for them to do so. The plan has 3,600 parts, and has yet
to be completed; 3,600 parts, that sounds like an awfully com-
plicated plan to me, with thousands of chances for making a mis-
take.

The significance of this lack of an endorsement cannot be over-
emphasized. Endorsing a theory is a far cry from endorsing a spe-
cific plan. For example, I can tell you that it’s possible for you to
build a rocket to go to the moon. However, that doesn’t mean that
your rocket won’t blow up on the launching pad. That is our point.
This sampling scheme, the largest statistical experiment in history,
with 3,600 parts, has not been empirically proven to work. We can-
not%l afford for the 2000 census to blow up on the launching pad or
in flight.

While it is true that in 1990 the census was 98.4 percent correct,
an A+ in anybody’s book, the potential for error with sampling
could be much greater. With sampling, one small error in the 3,600
parts compounded through 26 million people would be devastating.
When sampling was attempted in 1990 to correct for the perceived
undercount, there were numerous errors that would, if not discov-
ered, have wrongly sent a congressional seat from Pennsylvania to
Arizona. It took the Census Bureau almost 2 years to correct for
all the sampling errors. How can a plan that is much more complex
find and correct any errors in a shorter period of time, 5 months,
before the numbers are due to the President? The answer is, they
can’t. What's worse, because the administration is insisting on a
one number census, there is no hard data to fall back on. The only
word for this plan is irresponsible.
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The American Statistical Association convened a blue ribbon
panel to review the issue of sampling in the census. In the most
recent issue of Amstat News, August/September 1998, the presi-
dent of the American Statistical Association, David Moore, writes
in his personal column, “The American Statistical Association takes
no position on the details of any proposed use of sampling in the
2000 Census.” Let me repeat. “The American Statistical Associa-
tion takes no position on the details of any use of statistical sam-
pling in the 2000 Census.” Clearly, neither the Academy of
Sciences or the American Statistical Association knows if a rocket
will fly or blow up on the launching pad.

Now I have heard the argument made by the other side that
somehow we are being unadventurous by not wanting to experi-
ment with the 2000 census. That is ridiculous. We test drugs before
we make them available to the public. We test new designs before
we put them in airplanes. It’s simply not prudent public policy to
conduct the largest statistical experiment in history at the same
time as the 2000 census. If a statistical sampling error was made
in Vermont, one of our smallest States, imagine what the damage
would be if a statistical sampling error was made in the 2000 cen-
sus. [ would hope that despite Mrs. Maloney’s avid support for
sampling, she is as troubled as I am by this AP story. Will the
rocket fly or blow up on the launching pad?

At our last hearing, the ranking member of the subcommittee,
Mrs. Maloney, took a good deal of time during her opening state-
ment and in questioning to dismiss any ideas that had been put
forth to use enhanced enumeration methods to improve the 2000
census. Despite the naysayers, the majority on this committee and
in Congress will find ways to improve the census. We do believe
that there are community outreach programs that will improve the
accuracy of the 2000 census as well as practical considerations, like
improving the address list, which according to the National Acad-
emy of Sciences accounted for 50 percent of the undercount. Mrs.
Maloney also issued a challenge to the majority to present an al-
terative plan for the 2000 census. Mrs. Maloney, it seems, is miss-
ing a fundamental point. We have a plan. It’s called full enumera-
tion. It’s legal and it’s constitutional.

Your plan, known as sampling or as the President calls it, politi-
cal polling, has been found illegal. I can assure everyone here that
with or without the help of the minority, we are going to prepare
for a full enumeration. Obviously this process would be easier with
the help of the pro-sampling groups and the minority. But make no
mistake about it, if the minority wastes 5 or 6 months ignoring the
handwriting on the wall and not helping us plan for a full enu-
meration, there is a real danger that the 2000 census will be at
risk.

Mrs. Maloney.

[The prepared statement of Hon. Dan Miller and the articles re-
ferred to follow:]
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Today we are here to receive testimony from some very distinguished statisticians.

Contrary to popular belief, there are many in the statistical community who oppose sampling for
use in the 2000 Census, and fear a disaster should this risky experiment be allowed to continue.

But before we go any further, I want to draw everyone’s attention to an Associated Press story
from Vermont. The story reports that the unemployment rate has dropped to the lowest level in
the state since 1988.

But more relevant to this hearing// the story says that the reported unemployment rate is likely
wrong because of statistical sampling. “But the department warned that the sharp decline may
also have been caused by a statistical sampling error by the U.S. Census Bureau!

The numbers will be revised by the end of the year when more accurate data will be available.”

A “statistical sampling error by the U.S. Census Bureau.” This is why we cannot under any
circumstances// have sampling in the 2000 Census.

Any error whatsoever in the Clinton sampling plan which according to testimony has 3600 parts
to it, will be unrecoverable. There will be no time for adjustment before the report is due to the
President. No time for adjustment before states will need to redraw district lines.

1 submit to the minority and the supporters of sampling: If the Census Bureau made a “statistical
sampling error” in calculating the unemployment rate of one of the least populated states in the
nation, with a population of 589,000, how can we trust that they won’t make a sampling error
estimating 10% of the U.S. population -- some 26 million people?

It’s time for the minority to end this charade. It’s time for a full enumeration!

At our last hearing we heard from the Under Secretary of Commerce, he confirmed one of the
biggest fallacies put forth by my colleagues on the other side and the supporters of sampling.

The National Academy of Sciences, or for that matter any other scientific group, has nat
endorsed the Clinton Administration’s plan to use sampling in the 2000 Census.



What the National Academy of Sciences and other groups have done, is endorse the concept of
sampling. They have not endorsed this specific plan.

In fact, Under Secretary Shapiro said, that not only have they not endorsed this plan, it would be
impossible for them to do so, because the plan, which has over 3600 parts to it, has yet to be
completed. 3600 parts, that sounds like an awfully complicated plan to me with thousands of
chances to make a mistake.

The significance of this lack of an endorsement by any group cannot be overemphasized.

Endorsing in theory is a far cry from endorsing a specific plan. For example, I can tell you that
it’s possible for you to build a rocket to go to the moon.

However, that doesn’t mean that your rocket won’t biow up on the launching pad.

And that’s our point!

This sampling scheme, the largest statistical experiment in history, with over 3600 parts has not
been empirically proven to work. We can’t afford for the 2000 Census to blow up on the
launching pad, or in flight!

While it is true that in 1990 the Census was 98.4 percent accurate, an A + in anyone’s book, the
potential for error with “sampling” could be much greater. With sampling, one small error in the

3600 parts compounded through 26 million people would be devastating.

‘When sampling was attempted in 1990 to correct for the perceived undercount, there were
numerous errors that would, if not discovered, have wrongly sent a congressional seat from
Pennsylvania to Arizona.

1t took the Census Bureau almost two years to correct for all of the sampling errors.

How can a plan that is much more complex, find and correct any errors in a shorter period of
time, five months, before the numbers are due to the President? The answer is, they can’t!.

What’s worse because the administration is insisting upon a one number Census, there is no hard
data to fall back on.

The only word for this plan is irresponsible,

The American Statistical Association convened a Blue Ribbon panel to review the issue of
sampling in the Census. In the most recent issue of Amstat News August/September 1998, the
President of American Statistical Association David Moore writes in his personal column,



“The American Statistical Association also takes no position . . . on the details of any proposed
use of statistical sampling in the 2000 Census.”

Let me repeat that in case you missed it.

“The American Statistical Association takes no position on the details of any use of statistical
sampling in the 2000 Census.”

Clearly, neither the National Academy of Sciences or the American Statistical Association
knows if the rocket will fly or blow up on the launching pad?

Now, I've heard the argument made by the other side that somehow we are being unadventurous
by not wanting to experiment with the 2000 Census.

That’s ridiculous.

We test drugs before we make them availabie to the public. We test new designs before we put
them in airplanes.

It’s simply not prudent public policy to conduct the largest statistical experiment in history at the
same time as the 2000 Census. If a statistical sampling error was made in Vermont, one of our
smallest states, imagine what the damage would be if statistical sampling error was made in the
2000 Census.

I would hope, that despite Ms. Maloney’s avid support for sampling, she is as troubled as I am by
this AP story.

Will the rocket fly or blow up on the launching pad?

At our last hearing, the ranking member of the subcommittee took a good deal of time during her
opening statement and in questioning to dismiss any ideas that have been put forth to use
enhanced enumeration methods to improve the 2000 Census.

Despite the naysayers, the majority on this subcommittee and in Congress will find ways to
improve the Census. We do believe that there are community outreach programs that will
improve the accuracy of the 2000 Census, as well as practical considerations like improving the
address list which according to the National Academy of Sciences accounted for 50 percent of
the undercount in 1990.

Ms Maloney also issued a challenge to the majority to present an alternative plan for the 2000
Census. Ms. Maloney, it seems, is missing a fundamental point.

We have a plan, it’s called a full enumeration.



1t’s legal and constitutional.

Your plan known as “sampling,” or as the President calls it, political polling// has been found
illegal.

1 can assure everyone here, that with or without the help of the minority, we are going to prepare
for a full enumeration. Obviously, this process would be easier with the help of the prosampling
groups and the minority.

But make no mistake about it, if the minority wastes five or six months with the minority
ignoring the handwriting on the wall, and not helping us plan for a full enumeration there is a
real danger that the 2000 Census will be at risk.



The Associated Press
September 15, 1998, Tueaday, AM cycle

SECTION: State and Regional

LENGTH: 221 words

HEADLINE: August unemployment down to lowest level since 1988
DATELINE: MONTPELIER, Vt.

BODY:
Vermont 's unemployment dropped to its lowest level since 1988 in August

with a rate of 2.9 percent.

The August rate was down six tenthe of a percent from July, and 1.6
percent from the national rate.

Susan D. Auld, the commissioner of the employment and training
department attributes the drop to a rise in jobs in the service industry.

"The service industry received a boost in August from the temporary
summer youth employment program, which contributed to the improved job

statistics,"
said Auld. "The strong demand for labor pushed the state's unemployment
rate to its lowest point since 1988."

The greatest gains in employment occurred in government and services,
which added 1,000 jobs each. Manufacturing also continued to improve, with
the largest rise in wood and food products. Tourism employment rose in the
retail and lodging industry, while health services employment also
continued to improve.

Losses were felt in construction, which dropped 200 jobs, and retail
employment which also fell by 200.

The annual job growth rate was up from past months to 1.8 percent.
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Meetings was “Statistics: A Guide 10
Policy” This choice of theme was inspired
by a comment made by Fred Mosteller
when | interviewed him for the first iesue
of the Journal of Statistics Education in
1993. You can read the entire interview
bymnnngEnwuw.ﬂat.nmedMW

Huelﬁheoommantl
have in mind:

“Usually people think {(and many
statisticians tend to. think) that once
good data are-ayailable, ‘then the
answer to°the policy question is at
hand. But that usually is not true,
because policy implies politics, and
politics implies controversy, and the
same data that some people use:to
support & policy are used by others to
oppose it. So it's very difficult to han-

but nevertheless

dle policy questions,
data does help the debate”

‘We have al] been reminded by the Jong-
running debate over plans for the 2000
Census that “policy implies politics, and
politics implies controversy” ASA has some
mvolvemmtmﬂmdehne,nwdlum

hinder statistical analysis of databases. Let
me reflect a bit on ASA’s role.

B of their technical
individual statisticians are often deeply
involved in policy issues. Think, for exam-
ple, of the role of statisticians on panels
that ded policy on

for younger women. Attempting to
follow the data does not shield statisticians
from considerable heat when the issues are
heated, nor should it. Statistical expertize is
not exercised in & clesn room. Yet statisti~
cians have an obligation to follow the data.
We are not lawyers, whose duty is to the
client rather than to the truth. ASA can
support individual statisticians under pres-
mxethmughapub\icmmmtofpmfer
sional standards. Visit ASA's Web site to
read and comment on the draft Ethical
Guidel ! Practice p
bymnCommﬂeeonProfuuondEtlﬂa.
A professional society should be more
hesitant than individuals to enter policy
debates. ASA fled an amicus brief in the
census court cases, but the brief responds
only to attacks on statistical sampling as a
geaeral method. From the brief:

“ASA takes no position on the appro-
priste disposition of this case or on
the legality or oonmt\momlxty of any

My own opinion is
that ASA (and other
groups  concerned
that our government
produce data both
honestly and compe-
tently) have given too
litde attention to the

aspect of the 2000 census. ASA also  second issue: the
takes no position in this brief on the  non-partisan status of
detadle of any proposed use of At A ratistical Davio Mooxs
cal sampling in the 2000 census. offices. Willium Safire {New York Times,
“ASA is, h . i to D ber 7, 1997) implied that govern-
deend winienly deig o o S
unvnhd,unporum,md - fte cha od L ureau
acoepted caenuﬁcmahods;:n“y plans as h""nG'm"'"P‘“'d’“mb
ing sccurate knowledge sbout widely ~ On the scale” Will (Indianapolis
Mhmmm Star, June 15, 1998) took a miore subtle
approach: this administration, ‘with  its
Fromonepomlofvncw’ dorsed kable record of law " will
unanimously by the ASA Board) this is a manipulste  the - sample seloction.
minimalist defense of statisticel science.  Government staitisticians are not explicit-
From another, any intervention in our  ly accused, but are presumably too weak
adversarial legnltynmhowwetma]y to resist blatant interference. These writers
constrained, is de facto an i i echo Repubk D
one side or the other. HuwfanhculdASA reply that congressional Republicans want
go? Members have told me in strong terms 1o specify what statistical procedures the
both that we have gone too far and that  Census Bureau may and may not use. The

we have not gone far enough.

The Census controversy helps frame
the wider question. There is a hierarchy
of issues concerning the census:

»  The status of sampling and statistical
estimation based on sampling as a
scientific method in general;

» The pon-partisan status of govern-
ment statistical offices;

> The potential usefulness of sampling
mdmmulmmuonmﬁnngdw
eennsundemoun

» The pmpoul-formeofmn-
pling and estimation under consider-
ation by the Census Bureau;

» The Bureau's ability to carry out the
details of the propoeals in the time
remaining before the 2000 Census.

ASA’s amicus brief addresses only the
first. Speaking individually in my February
column, 1 responded 10 sttacks on the first
two, with passing comments on the third.
ASA’s Blue Ribbon Panel addressed the first
and third while avoiding judgment on the
fourth and fifth. This level of ASA involve-
ment eeems appropriste to me. The last two
areas in the list nbove Tequire deuiled
mchemhnoquuﬁc-dvm(lbmnwhdl

ficiently broad to be of concern to the pro-
fession a8 » whole and therefore to ASA.

politicians agree that (other) politicians
are trying to manipulate the 2000 Census
for their own vile purposes.

The likely result is two intertwined dis-
asters for the statistical profession.
Constant accusations of political motiva-
tions in Census Bureau planning, com-
binedwi!htbexmpmnvelevelnfdmn
of g that ch izes US.
pubhcopnmwlﬂlndmdmmofsvr
ernmmtmumumgmml.lhheemnu

is politicized, why notd:eununploymmt
rate or. the Cl’l? A conspiracy lurks
behind every weighted mean. The secopd
disaster wilt feed the first: the 2000
Census may well fail to be credible.
Charles Schultze. (Washi Post, June
7, 1998) pointed out the logistical com-
plexity of the decennial census with or
without sampling: He called it “perhaps
the biggest and most complex task the
civilian armn of the federal government has
toundcnlke. Whllzthcpolmulp-mel

for ge, time is
running out t6 do the planning, hiring,
training, and rehearsal that depend on
may or may ot gain a few House sests by
not Jeaving statistical issues to statisticians.
Both the statistical profession and the
nation will Jose.
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Mrs. MALONEY. Thank you, Mr. Chairman. First of all, I would
like to sincerely thank you for agreeing to invite three witnesses
at the request of the minority. Among them are two noted statisti-
cians and a former Director of the Census Bureau, Dr. Barbara
Bryant. I encourage our audience to stay until the last panel to
hear Dr. Bryant. She is the only witness here today who clearly
has hands on experience in conducting a census.

Mr. Chairman, last week I expressed my disappointment that
you have not scheduled any subcommittee hearings to review the
alternative methods for counting that you and other opponents of
scientific sampling methods have proposed. I suggest that if you
are serious about using administrative records to identify un-
counted people; or hiring mail carriers to knock on doors of unre-
sponsive households; or planning more promotion and outreach to
reduce the differential undercount, that you would exercise your
authority, as chairman, to hold hearings on these alternatives. I
certainly would welcome the opportunity to explore these alter-
natives in depth since they may well be very useful, if not in 2000,
then perhaps in 2010.

That is what this oversight panel should do, bring in experts on
all sides of the issues, explore prior evaluations, and determine
whether the methods stand a reasonable chance of reducing the
persistent disproportionate undercount of minorities and the poor
that traditional counting methods can’t seem to fix. Instead, I sus-
pect you will choose once again to throw darts at the scientific
methods, almost all knowledgeable experts agree hold the best
promise of eliminating that undercount. This hearing is déja vu all
over again. We are accomplishing nothing new or useful today that
will help the Census Bureau do the best job possible, in the year
2000.

At a similar hearing this past spring, you invited three scientists
who had no prior experience with census operations and planning
to testify against the Bureau's 2000 census plan. You did not invite
anyone who had knowledge of the process and the Bureau’s specific
plan. With all due respect, Mr. Chairman, the hearings you have
held so far this year have not been designed to elicit useful discus-
sion of the complex issues involved in preparing for and taking a
census. They have merely been exercises in cross examination de-
signed to poke holes wherever possible in the Bureau's census plan,
avoiding the difficult task of thoroughly reviewing census oper-
ations in an effort to improve the process.

My Republican colleagues on the subcommittee have done little
more than ask leading questions in order to get the answers they
want to hear, instead of soliciting thoughtful thorough answers
that might help us probe genuine difficulties in the census process
and seek bipartisan solutions.

In short, this subcommittee has squandered precious time and
resources that could have been spent on constructive oversight. In-
stead, the majority has been on a crusade to destroy credible sci-
entific work. Tragically the consequence, intended or not, may be
a failed census of any design. Equally troubling are the irrespon-
sible attacks on well accepted scientific methods and principles that
you, Mr. Chairman, with a doctorate in statistics, should know are
unwarranted and untrue. What a sad legacy for this panel to leave.
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It is not a legacy that any one of us should be proud of. I certainly
am not because I know the American people expect and deserve
more from their elected officials.

Mr. Chairman, last week you, in your own words, “extended an
olive branch” to outside groups supporting a fair and accurate cen-
sus, to those who support the use of modern statistical methods in
achieving that result. Well, I encourage you, Mr. Chairman, to
reach out to La Raza, to the Leadership Council on Civil Rights,
to the United States Conference of Mayors, to the National Gov-
ernors Association, to the National League of Cities, and to the
NAACP. Set up meetings with these organizations. Have your staff
meet with them. I suspect you haven’t contacted them yet, but you
should. If you do, you will hear the true grassroots support to
which you have so far been deaf, the voice of those who deserve to
be counted, who want to be counted, but who were not counted in
1990.

Mr. Chairman, we know that the 1990 census had an undercount
of 8.4 million people, and that if we conducted the 2000 census
using 1990 methods, we will miss at least that many people again.
We have yet to hear credible Republican solutions which would
solve that problem. It is getting late. We better start hearing them
soon or we won’t be able to use them anyway.

In conclusion, I would like to submit to the record a collection of
editorials from newspapers across the country, supporting the use
of statistical methods to achieve a fair and accurate census. In-
cluded in these editorials is the New York Times, Impeding an Ac-
curate Census. They talk about efforts to block scientific methods.
The Boston Globe, the Atlantic Constitution, and San Francisco
Chronicle, the Los Angeles Times, and I have a series of them from
across the country. I would like to put them into the record accom-
panying my opening comments. Thank you, Mr. Chairman. I yield
back the balance of my time.

Mr. MILLER. Thank you, Mrs. Maloney.

Mrs. MALONEY. May I put these editorials in the record?

Mr(.i MILLER. Yes. Without objection, they will be put in the
record.

[The prepared statement of Hon. Carolyn B. Maloney follows:]
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Opening Statement -- Rep. Carolyn B Maloney
September 17 1998

First. Mr Charman. [ want to thank vou for agreeing to invite three witnesses at the
request o the mmonts Amony them are two noted statisticians and former Director of the
Census Burcau. Dr Barbara Brvant | encourage our audience to stay until the last panel to hear
Dr Brnant  She s the only witness here today who clearly has hands on experience in conducting
a census

Mr Chairman., last week | expressed my disappointment that you have not scheduled any
subcommittee hearings to review the alternative methods for counting that you and other
opponents of scientitic sampling methods have proposed.

t suugested that if vou are serious about using administrative records to identify
uncounted people. or hiring mail camers to knock on doors of unresponsive households, or
planning more promotion and outreach to reduce the differential undercount, that you would
exercise vour authority as chairman to hold hearings on these issues

I cenaintv would welcome the opportunity to explore these alternatives in depth, since
thev may well be useful -- if not in 2000 then perhaps in 2010.

That 15 what this oversight panel should do: bring in experts on all sides of the issues,
explore prior evaluations. and determine whether the methods stand a reasonable chance of
reducing the persistent. disproportionate undercount of minorities and the poor that traditional
counting methods can't seem to fix

Instead. ! suspect you will choose once again to throw darts at the scientific methods
almost all knowledgable experts agree hold the best promise for eliminating that undercount. This
hearing is deja vu all over again. We are accomplishing nothing new or useful today that will help
the Census Bureau do the best job possible in 2000.

\Ua suntlar hearing this past spring, you invited three scientists who had no prior
experience with census operations and planning to testify against the Bureau's 2000 census plan.
You did not invite anyone who had a knowledge of the process and the Bureau's specific plans.

With ail due respect. Mr Chairman, the hearings you have held so far this year have not
been designed to elicit useful discussion of the complex issues involved in preparing for and taking
the census

Thev have merely been exercises in cross-examination. designed to poke holes wherever
possible in the Bureau's census plan -- avoiding the difficult task of thoroughly reviewing census
operations in an etfort to improve the process

My Republican colleagues on this subcommittee have done little more than ask leading
questions in order to get the answers they want to hear. instead of soliciting thoughtful. thorough
answers that mught help us probe genuine difficulties in the census process and seek bipartisan
solutions
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tn short, this subcommittee has squandered precious time and resources that could have
been spent on constructive oversight  [nstead. the Majority has been on a crusade to destrov
credible screntitic work  Tragicallv. the consequence, intended or not. may be a failed census ot
any destun

Equally troubling are the irresponsible attacks on well-accepted scienutic methods and
principles that vou, Mr Chairman, with a doctorate in statistics. should know are unwarranted
and untrue

What a sad legacy for this panel to leave Itis not a legacy that any one of us should be
proud ot I certainly am not, because I know the American people expect and deserve more from
their elected representatives.

Mr Chairman. last week you “extended an olive branch™ to outside groups supporting a
tair and accurate census -- to those who support the use of modern statistical methods in
achieving that result

Well | encourage you Mr. Chairman, to reach out to La Raza. to the Leadership Council
on Civil Rights. to the US Conference of Mayors. to the National Governors Association. to the
National League of Cities and to the NAACP

Set up meetings with these organizations -- have your statf meet with them. | suspect
vou haven't contacted them vet, but vou should. If you do you will hear the tnue grassroots
support to which you have so far been deaf. The voice of those who deserve to be counted. who
want to be counted. but who were not counted in 1990

Mr. Chairman, we know that the 1990 census had an undercount of 8 4 million, and that if
we conduct the 2000 census using 1990 methods, we will miss at least that many people. We
have vet to hear credible, Republican solutions which would solve that problem. [t’s getting late.
we better start hearing them soon, or we won't be able to use them anyway.

In conclusion. 1'd like to submit for the record this collection of editorials from
newspapers around the countrv. supporting the use of statistical methods to achieve a tair. and
dceurate census 2000

Thank vou Mr. Chairman.
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NUMBERS GAME

Politicizing census count harmful to Houston

The shameless game of political football over
the’upcoming U.S. census continues, and
places like Houston risk becoming big losers.

The Republican-controlled U.S. House has
passed a measure to withhold some funding
next year to the Census Bureau in an effort to
force the bureau to abandon plans to use a
process called “statistical sampling,” which
could give a more accurate count of the na-
tion’s population in the year 2000.

Because of a serious undercount here in the
1990 census, Houston has lost many millions
of dollars in federal funding that is tied to
population. If a similar undercount occurs
again in 2000. Houston and Texas stand to lose
oulions over the next decade.

Many Republicans are concerned that a
more accurate count will skew redrawn voting
districts to favor Democrats. That's'a compli-
cated political concern for which a fair solution
could be worked out. But the census process

should not be held hostage over it.

If allowed to go forward, the Census Bureau
would, as constitutionally mandated, enumer-
ate the population with the time-tested meth-
ods of questionnaires and personal interviews
by census-takers. Only then, would the inewvi-
table undercount be corrected with more
highly accurate statistical sampling.

tatistical sampling would not, as some have
mislead the public to believe, be used instead
of proper enumeration of the citizenry. It
would use recounts of some neighborhoods to
make the proper enumeration more accurate
and thus fairer to fast-growing and sprawling
regions like Houston.

Would Republicans put their own party inter-
ests ahead of the citizens’ right to a fair and
accurate return on the tax dollars we all send
to Washington? It appears that they would.

That may be good politics. But count it as
bad — very bad - public policy.
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HEAD-COUNT GAMES

Does census silliness

So. maybe we'll get haif a census in 2000,

Maybe we'll count just the people vast of the Mason-Dix-
on line, since the House only approved half the money to
preparc for the decennial head count.

‘That wouid be no siflicr than what the Republican magori-
ty proposcs for political reasons: a census that covers the
whole country, but that is guaranteed to be far more naccu-
rate than necessary because it shuns the use of the best
availabic methods.

The $34 million House bill passed the wtier day to lund
the departments of Commerce. Jusuce and State mcluded
the unusual proviso that Commerce — which conducts the
poputation survey — could use only half the $952 million
designated for ceasus preparations acxt yeur. The rest would
be held up pending approval by Conygruss.

That huge string was attached becawse Commerce —
backed by the Nauonal Acadeny of daicnces. agmmg athans
— waals to use statistical samph Y arde o Lt areas o
mahe the caumeration More Jecy

But Republicans obgect, wirch feaves them i the position

i,

mean no more polls?

obargume for

iUs concuded that the last cunsus undercounted the US.
population by a nct 4 million people. with most of the un-
dercount centered in minority neighborhoods. That under-
count is cricat — particularty for states like New York —
because the census figures are used to determine the num-
ber of congressional seats a state gets, its legislative districts
and vanoeus vitegones ol federal aid.

But Ruepublicans — no doubt fearful that counting more
minonities witl heip Democrats — complain with a straight
face 1t saupling s oo garcliable.

Of course, they'd have a fot more credibility making that
argument it they'd pledge to run their re-clection campaigns
without polls — which arc nothing more than rough forms
ol the precse statsstical samples census officials would use.

The huge cmmerce-justice-state budget bill is onc of 13
Pt st e prassad to present anather povermnent shut-
aowi Nesertetos, President Clinton has threatened 1o vetn
woat e sersion contans the silly profibition aganst
2rCler iy awuniey. He certunly should.

vshoduy consas,

ihe
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Impeding an Accurate Census

The ruling by a special three-judge panel in
Washington that staustical sampling cannot be used
in the 2000 census will be a setback for the demo-
cratic process i allowed to stand. It would prohibit
the use of sampling to supplement traditional meth-
nds that have failed to produce an accurate count
(or purpeses of apparuoning representatives ia Con-
gress.

The decision will almost certainly be appealed
to the Supreme Court, as it should be. A panel of
Federal judges in the Fourth Circuit is hearing
another tawsuit on the same sampling question, and
their judgment 1s also likely to reach the Court.

The ruling found that sampling is not allowed
under the Federal Census Act, a judgment that
turas on a reading of some ambiguous warding in
the act. The court avoided the larger question of
whether sampling 1s unconstitutional, as Republi-
cans n Congress have long argued. The Republi-
cans fear that a more precise count will turn up
more immigrants, nmunorities, the poor and the
young, who are hikely to swell population numbers
urban centers that iean toward the Democrats. But
because an gvert campaign against a fair count
would be unscemly and politically risky. the Repub-
iicans have seized upon the abstract argument that
samphing vivlates the constitutional requirement of

“actual enumeration.’” But it is bizarre to say that

the Constitution's drafters were wedded to a single,
head-by-head methodology that, as the country
grew, became inadequate to its purposes. The whole
point is to produce an accurate count.

A strict head count depends entirely on locating
people at specific addresses.. With more people
having no permanent address, living with relatives
or becoming homeless, accuracy declines. The 1990
census, the most costly in history, left more than
eight million people uncounted, and more than four
miilion were counted twice or in the wrong place.
Blacks and Hispanics were also more likely to be
uncounted than whites.

These problems are likely to become more
pronounced in the upcoming census. Professional
statisticians, including experts convened by the
National Academy of Sciences, have said that this
gap can be scieuttfically corrected by adding sam-
pling techniques. The Census Bureau plans to esti-
mate the undercounted and make adjustments
based on a highly detailed survey of 750,000 house-
holds arouud the nation.

Even though the ruling did not touch the Repub-
licans' (avorite constitutional argument, House
Speaker Newt Gingrich has hailed it as a victory.
Buta ruting where accuracy loses can hardly be
calied a triumph for anyone but entrenched politi-
caans.
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Senseless vote on the census

When something is broken, sensible people try
to fix it. The US census was badly flawed in 1990,
but Congress wants to pretend there is no prob-
lem. Without action, the 2000 count will be worse.

In 1990 the census undercounted America by 4
million people - 1.6 percent of the population.
That's a net figure. In all, 8.5 million people -
mostly poor, minorities, and young children - were
overlooked, while 4.5 million - many of them stu-
dents and people who moved - were counted twice.
Census officials conceded it was the first time the
count had been less accurate than the previous
census.

To remedy the situation, the Census Bureau
wants to use a system under which more than 90
percent of the population would be counted indi-
vidually, and statistical sampling would be used to
count those hardest to tind. The sampling would
not be guesswork. Intensive personal interviewing
in a target arca would produce information that
would be usxl to esumate the undercount in simi-
ar areas.

Congress :x insisting that the Census Bureau

conduct an actual enumeration and count only real
people individually. In an ideal world this method
would be best, but it would be far more expensive
than reason or Congress could allow. As it is, the
primary mechanism is a mailed survey, but only
two-thirds of the forms are returned. and that
number has been declining, further blurring the
census humbers.

In Congress, substantive arguments have been
overtaken by raw partisanship. In a vote this week
to block the sampling, 222 Republicans and §
Democrats outvoted 198 Democrats and 2 Republi-
cans. The Republicans feel that most of the un-
counted would lean Democratic and would produce
more Democratic districts, so they should remain
uncounted.

The problem is not that the census. using sta-
tistical sampling, would create millions of fictional
residents - “virtual people,” as Speaker Newt Gin-
grich cailed them. The problem is that millions of
real, tlesh-and-blood people will be left out -
turned (ato tictionui characters - if sampling isn't
allowed. [t is a problem that needs to be fixed.
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Editorials

In census, accuracy counts

n a review of the 1990 national census, stat-
I 1sticians at the U.S. Census Bureau discov-
ered that they had overiooked 4.4 percent
of the nation's African-American population,
5 percent of Hispanics and
12.2 percent of American Indi-
ans iving on reservations.

Republicans suggest

contexts, Gingrich is an avid enthusiast of sta-
tistical sampling. For example, he poll-tested
the wording of every item in his famous Con-
tract With America until it got an approval rat-
ing of at least 60 percent. Yet in
this case, he and other Republi-
cans profess to distrust the tech-

Appalled by those numbers, papicts nique. They suggest that statisti-
Hureau officials began to look for mm“)m{“ tical cal sampling is part of a conspir-
ways to improve the count for Sampl tng s pan of . acy by the Clinton admigstratjon
the 2000 census. They discov- . to distort the census so that areas
ered that even if they spentalot 4 CORSpiracy bythe  witha higher Democratic turnout
more money to hire a lot more Clinton get more seats in Congress.

workers to canvass neighbor-
hoeds much more intensely, the
effort would produce only a
slight improvement in accuracy.
If they wanted to make the cen-
sus truly accurate, as the U.S.
Constitution requires, they
would have to augment the tradi-
uonal head-count method used
as far back as King Herod's bib-
lical imes.

The method they chose, statis-
tical sampling, is something akin
to political polling, only much more scientific
and sophisticated. It would be used in addition
t0, not as a replacement for, the usual head-
count method. The Census Bureau field-tested
1its new approach 1n 1995, found it accurate,
and then asked the National Academy of Sci-
ences to review its work.

[n two separate peer-reviewed reports, an
NAS panel enthusiastically endorsed statistical
sampling. “A census of acceptable accuracy
and cost is not possible without the use of sam-
pling procedures,” the outside scientists found.

That's a pretty straughtforward statement.
Unfortunately, the prospect of a truly accurate
census is threatening to some people. House
Speaker Newt Gingnich (R-Ga.), a man who
usually celebrates the progress that science
and technology can bring, is fighting to ensure
that only the archaic method of ccunting heads

1s used by the Census Bureau.
That's paruicularty rroruc-because ih-other

administration to
distort the census so

that areas with a
higher Democratic

turnout get more
seats in Congress.

There are several problems
with the accuracy of that scenar-

i0.

First, the folks at the Census
Bureau are highly professional
career people with a deep respect
for the importance of their work.
They would blow the whistle
immediately on any attempt by
politicians in either party to jiggle
the numbers.

Second, if an administration
wanted to cook the numbers, and
if it had the support of Census Bureau profes-
sionals in doing so, it could do so just as easily
under the head-count method as with statistical
sampling.

And third, the proposal to use statistical
sampling came from within the bureau, not
from Democratic politicians. And the necessity
and accuracy of statistical sampling have been
confirmed by outside experts and scientists of
unquestioned credentials.

The Republicans have from time to time
made halting, awkward attempts to reach out
to Hispanic, black and other minority and
immigrant voters, without much success. Their
stand on statistical sampling indicates that they
do not really expect to improve on that perfor-
maace.

Rather than compete for support from those
groups, the GOP intention is to pretend that
they don't exist and thus deny them the repre-

sentation-ih-Cengress that is their nght.
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THE VOICE OF THE WEST

Making the Census Count

a pohtical act, but the next census is

turning into just that. Republican
forces in Congress are only willing to give
the Census Bureau half a year's budget be-
cause the proposed head-counting effort
will use statistical projections, not person-
by-person totals. to round out the final num-
bers in the national tally 1n 2000. GOP objec-
tions threaten (o
undercut a reason-
able effort by cen-
sus takers to pro-
duce an accurate
number.

The sampling
method is contro-
versial because it
goes beyond coun-
ting people who
answer  surveys
and doorbell inter-
views to include a best-guess estimate of
others who cannot be located. The 1990
census missed an estimated 8.4 msllion and
doubie-counted 4.2 million others.

There s 2 reasoned debate among statis-
tictans about the best methods to use, but a
majority view argues that census takers

c OUNTING NOSES doesn't sound like

going door-to-door will never produce the
most accurate population number. Con-
gress has produced its own overlay of argu-
ment. Republicans fear statistical sampling
will be widely used in minority-heavy ur-
ban areas, typically Democratic strong-
holds. Democrats, in turn, push the sam-
pling methods as the soundest way to reach
a final number that favors them when con-
gressional boundacies are redrawn follow-
ing the decadal census.

Yes. politics intrudes. But the Republi-
can alternative is a strict interpreta-
tion of “actual enumeration” as stated in
the Constitution. Relying on mailed-out sur-
veys and household visits isn't practical in a
country with an estimated population of 270
million.

It will take a different counting method
to produce an approximate number. Cur-
rent plans call for counting 90 percent of
the households in a census tract and then
use calculations to nail down the number of
people living in the final 10 percent of the
dweilings. This method saves time and mon-
ey. It should also produce an accurate num-
ber, one that fulfills the duty of the Census
Burcau and stands the test of good reason.
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Showdown in Census Feud

touse Republican leaders left Washington
\ast week after inserting wording in an appro-
priations bill that essentially prohibits the
Census Bureau from using “statistical sam-
pling” o improve the accuracy of its tradi-
tional head count in the 2000 census.

A showdown seems incvitable when
Congress returns next month, for President
Clinton has threatened to

Angeles had the second-highest undercount of
all major U.S. cities, at 3.83% or 138,808 people.
Politics enters the picture because the kind of
people whom sampling should catch—those
owning no homes—lean toward Democratic
candidates, while the folks overrepresented in
a traditional head count, those owning multiple
homes, tend to favor Repyblicans.
House Speaker Newt Gin-

veto the bull uniess the lan-
guage 1s removed. The biil
funds not only the census but
he depariments of Com-
merce, State and Justice as
well.

the 1990 census:

Census Shortfall

Average undercounts in

National __ |J1.8%

grich is leading the Republi-
can opposition against sam-
Rling, calling the census “an
issue of great importance to
our party.” But while the use
of sampling in the year 2000

The census has been a Catformia 7% could cost the GOP some
popular target since 1792, LA, 3.8% votes, Gingrich's opposition
when George Washington could cost it more by alienat-
issued the first presidential Sewrce: Conmus Bwresy ing the two constituencies
veto in disagreement with miguaTea Lraditionally slighted when

Congress’ interpretation of

the 1790 census figures. The numbers are crit-
ical. for they determine how congressional
distnicts are drawn and federal dollars are
distributed.

Demographers and statisticians agree that
sampling 1s the most cost-effective way of
prevenung a recurrence of the embarrassing
crrors that afflicted the 1990 census, which
missed more than 4 million Americans and
counted another 4 million twice. Those errors
have hurt California disproportionately, for its
sndercount of 2.7% was far higher than the
average national undercount of 1.6%. Los

sampling is not used, Latinos
and Alfrican Americans. :

In 1991, Gingrich defended one of those very
constituencics in a census undercount, writing
a letter urging the Bush administration to use
sampling to correct for a low enumeration of
African Americans in Georgia in 1990. “If the
undercount is not corrected, it would have a
serious negative impact on Georgia,” Gingrich
wrote, for “minority voting strength would be
greatly diluted.”

Gingrich should reread that letter and sup-
port the Census Burcau's current attempt to do
what he wished it had done in 1990.
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The Census Decision

scientific terms, the objections to the use

of statistical sampling techniques in the
census always have been chiefly political. That
sampling tools can produce a more accurate
census is a matter on which there is wide
sclentific agreement The clams that such
techniques would violate the Constitution’s
requirement of an “2ctual enumeration” of the
population are, likewise, a thin cover for the fact
that past censuses have undercounted urban
dwellers and minorities. Since the census is used
in part to assign congressional districts, the
undercount is believed by many to help Republi-
cans, and whether that situation will be pre-
served is what this fight is really about.

It is worth noting, therefore, that the decision
Monday by a {ederal threejudge panel to block
the use of sampling was based on neither
constitutional nor scientific concerns. It was
based, rather, on the language of the law. And in
this area, the census issue is actually a tough
one. The law says that “except for the determi-
ration of population for purposes of apportion-
ment of Representatives in Congress among the
several States, the Secretary {of Commerce]
shall, if he considers it feasible, authorize the use
of the statistical method known as ‘sampling’ in
carrying out” the census. The sticky question is
whether the word “except” in this sentence
means sampling cannot be used in apportion-
ment enumeration or whether it simply means it
does not have to be.

! 5 Y HOUGH FRAMED in constitutional and

The Justice Department argued that the
provision makes sampling mandatory in all
situations cxcept apportionment, and makes it
discretionary in that context The House of
Representatives, which brought the suit as an
institution, argued otherwise. And Judge Royce
Lamberth—writing for a unanimous panel—re-
jected the department’s view, analogizing the
law’s construction to the sentence “Except for
Mary, all children at the party shall be served
cake.” Wrote Lamberth, “One would expect that
the person who issued {this] directive . . . would
be quite surprised to learn that Mary had been
served cake.” The criticism of the opinion from
defenders of sampling was loud and immediate,
but Judge Lamberth's is hardly a crazy reading
of the law.

Nor is the Justice Department’s argument
obviously wrong. The department cites several
examptes of laws constructed similarly to this
one that do imply discretion, and cites also
another provision of law in which the authority
to use sampling seems clearer. Judge Lamberth
notes that other courts have gone the other way.
Because the administration’s policy objective—
an accurate census—is an eminently reasonable
one, this decision should certainly be appealed.
Judge Lamberth’s opinion raises the possibility
that the law requires a census less accurate than
the best one science could devise. If he is right
about this and Congress exults in that fact rather
than changing the law, an apolitical census will
have been dealt a significant blow.
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Counting Controversy

when the numbers reach into
hundreds of millions. At that point.
you rely on the best possible estimate.
ustng the best statistical tools.

That's what the US Census Bureau
_has been gearing up to do. The bu-
reau’s experts planned to use sam-
pling methods to correct the serious
undercount in the 1990 census. when
upwards of 8 million people were
missed and more than 4 million were
counted twice. But their plans ran
smack Into partisan politics.

Republicans in Congress attacked
sampling, asserting iis use was un-
consttutional and worrying, doubt-
less. that it would increase the count
of people likely to vote Democratic -
poor. often minorily. residents - and
“iccordingly alter congressionad dis-
tricts. Democrats rallied behind sam-
pling for obvious reasons.

As part of a compromise worked
out in Congress. GOP lawmakers
brought suit against the sampling
plan. and this week they won. A pancl
of federal court judges found unani-
.nously that the Census Act of 1976

OUNTING people can be a
‘ pretty simple process. but not

does indeed forbid the use of sam-
pling for purposes of congressional
reapportionment. But the critical
question (sidestepped by the judges)
is whether the Constitution itself for-
bids sampling when it calls for an “ac-
tual enumeration.” That question now
moves on to the Supreme Court.

What tends to get obscured by this
partisan battle is the Census Bureau's
desire to do the best job possible. A
head count of every person in the US
is a practical impossibility. Sampling
would be used in addition to an actual
count - by mailed forms and follow-
up visits - of 90 percent of house-
holds. It offers a statistically sound
way of getting closer to the truth. given
the bureau's limitations of stafl and
money. It would better approximate
an "actual enumeration.” and perhaps
the high court will sce it that way.

But that ruling won't come until
next spring. Meanwhile. the Census
Bureau has to get moving, It may have
to do the best it can with old {more
labor intensive and costly) methods.
Republicans have been holding its
budget hostage to the sampling con-
troversy. That has to stop.
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A setback for census sampling

Caught 1n the middle of a political dogfight over
whether statistical sampling should be used in the
year 2000 census, a threejudge federal panel Monday
ruled in favor of the Republicans—but required some
fancy legai foostwork to do s0.

Left unresolved by the court was the censtitutional
ity of statistical sampiing. 1n which scientific methods
are used to account for populations that are underrep-
resented in census counts. The Clinton administration
ought to take the matter up to the U.S. Supreme
Court, which could well reverse the panel’s decision.

At issue is whether the Census Bureau should use
statistical sampling to get a inore accurate count of
:he population. According to the bureau's own calcu-
lations, the 1990 census missed about 8.4 million peo-
ple, while 4.4 million other {olks were counted fwice.

Most of the errors occurrad in large cities and
involved Aflrican-Americans and Hispanics, two
groups notoriously reticent about filling out census
forms and difficult to track down n all the urban
nooks and crannies.

The bureau wants to do an actual count of 30 per-
cent of the popuiation and then do sampling-based
projections on the rest of the peopte. There i1s ample
evidence that sampling would achieve a more accu-

rate final count.

That's where partisan politics barge in: Most of the
undercounted are tikely to lean toward the Demo-
cratic Party, and the GOP—nervous about its majori-
ties in Congress—adamantly opposes anything that
would give the Democrats an edge, either in reappor-
tionment battles or distribution of federal funds.

House Speaker Newt Gingrich filed suit in Febru-
ary to stop the Clinton administration's plan to use
sainpling on grounds that it would violate the consti-
tutional mandate for an “actual enumeration” of the
population, a literal head count. That is a thin thread
because the Constitution also provides for the census -
to be conducted “in such manner as (Congress| shall
by law direct.”

The federal panel ducked the constitutional issue,
basing its decision on a reading of federal laws that
seem to offer contradictory directives on sampling.
The panel’s reasoning isn‘t outlandish, but it's also
quite possible the high court would reach a different
interpretation of the federal laws,

The bottom line is that sampling would produce the
fairest, most accurate count of the population. The
Supreme Court should take the opportunity to exam-
ine if that, indeed, is what federal law will allow.
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“‘Vhere there is no vision. the people perish.”

Accuracy, Not Politics, Must Drive Census

House Republican leaders should stop
playtng political games with the 2000 census.

Months ago. they agreed that census offi-
cials would be allowed to prepare to use the
wnd of statistical adjustments that profes-
sionals say wouid make the count more accu-
rate: the 1990 census severely undercounted
minontes, unmigrants and the poor. In ex-
change, House Speaker Newt Gingrich (R-
Ga.) got public money for a lawsuit challeng-
ing the constitutionality of that kind of
statistical sampling.

Now Republicans want to take the Com-
merce Department appropriations bill and
fund the Census Bureau for just six months.
That would make 1t easy for them 10 derail
preparation for the 2000 census unless they
get the counting method they wani. They are

willing to sacrifice accuracy to prevent the
counting of people likely to be Democrats.
That's outrageous, and it will hurt New York,
with its large minority population.

‘The Constitution calls for an “actual epu-
meration” of the nation's people. The courts
will decide if sampling fits within that defin!-
tion. What's important is accuracy, not ad-
hering to historical methods that don’t work
well with today's huge, mobile population.

Three separate panels of the Nationa] Acad-
emy of Sciences have endorsed the use of
modern sampling methods. About 90 percent
ofthe nation's people would be counted in the
traditional direct fashion. Sampling would be
used only to fine-tune those numbers. The
House should fund the Census Bureau for the
full year and let It get on with its work.

2t Top Court Decide How Census Counts Americans

deral appeals court's ruling that scien-
sampling methods cannot be used in
icting the 2000 census left a key ques-
nanswered: Is samphling constitutional?
.eud of grappling with that core ques-
-he three-judge panel parsed conflicting
ms of the Census Act. one that says
ling can be used at the discretion of the
nerce secretary and one that allows
ling except for the purpose of appor-
1ent. The judges gave more weight to
rohibition regarding appartionment, be-
*. they said. it is more specific.

The ation is wisely ing this
ruling. The issue is important to states, like
New York, where undercounting can deprive
¢itizens of federal aid and representation in
Congress. What's needed is 3 definitive deci-
sion from the Supreme Court.

The Constitution calls for an “actual enu-
meration” of the nation's peopie. The top
court needs to decide if that fanguage prohib-
its the use of mudem statistical methods to
fine-tune a flawed national headcount. The
answer should be no. What matters is accura-
cy, not adherence Lo outdated methods.

But this is. at bottom, a political fight.
Democrats want the census to use sampling
10 provide a more accurate count of minor-
ities, immigrants and renters who have
histonically been undercounted; Repubticans
want to rely solely on an actual head count
Both assume the undercounted are tikely tiy
be in poor areas represented by Democrats
At stake are billions of federal aid dollars and
possibly the balance of power in the Repubh-
can-run House. Partisan concemns are serious
stuff in Washington, but outside the Bettwax
it’s accuracy that should count.



WEDNESDAY AUGLST 20 1"«

LOS ANGELES TIMES EDITORIALS

MARK H. WILLES. Publisher
KATHRYN M. DOWNING., Presudent and Chicf Excoutrve Officer
MICHAEL PARKS, Editor and Exceutive Vice Presidens
JANET CLAYTON. Cditor of the Editarnt Puges and Viee Presdent

Make the Census Count

ernment has taken a population count.
The process of compiling the census
has evolved with a changing nation, from
gathering information by horseback to door-
to-door questioners to mail-in household sur-
veys. The plan has been to include statistical
sampling in the 2000 census 1n order to better
count munonties, immigrants, renters and
others who for a variety of reasons are often
not picked up by traditional census methods.
Each nose matters, and California benefits
from each resident’s presence on the rolls.
That's reason for displeasure with Monday's
ruling by a three-judge federal panel that re-
jected the use of sampling, agreeing with
House Republicans who sued to block use of
the valuable statistical tool. Census data is
used to draw or realign congressional districts
and shape allocations of billions of federat
dollars to states. If the decennial head count
fails to find elusive citizens, they are inad-
equately represented politically and in terms
of government programs. The solution lies in
sampling. say Democrats, who traditionally
attract the votes of many of those who tend
to be uncounted.
This issue of samphing and representation
1s front and center in the GOP lawsuit and de-

I :very decade since 1790, the U.S. gov-

mands a prompt Supreme Court review. The
GOP, led by House Speaker Newt Gingrich,
specifically challenged the Clinton adminis-
tration’s contention that the laws governing
the census allow sampling (or political appor-
tionment. Meanwhile, the Census Bureau is
appropriately proceeding with a two-track
preparation, using sampling in one version
and excluding it from the other.

Getting the numbers right by using sam-
pling is critical. In the 1970 census, a smali
undercount was identified through sampling
and the census was adjusted accordingly
without dispute. There was no sampling in
the 1980 census, but sampling conducted af-
ter the 1990 census identified nearly 9 million
people as missed in the traditional head
count—including 1 million in California—and
4.4 million who were counted twice.

The 1990 undercount cost California an es-
timated $500 million in federal funds and
shorted it one House seat. An undercount in
the 2000 census could cost California $1 bil-
lion in federal (unds and two additional House
seats.

From day one the dispute over sampling
has been about power. not accuracy. \ neu-
tral judgment from the Supreme Court is war-
ranted, promptly.
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Keeping the Census Fair

{n 1990, for the first time in decades, the Bureau
of the Census produced a count that was less
accurate than the one that preceded it. Under
Congressional direction, the agency consulted the
Nauonail Academy of Sciences and came up with a
new, more stauistically sophisticated procedure.
But Republican leaders have declared war on the
plan. in effect. they are fighting for a census in
which some Americans count for more than others.

Changes in American life style, in which fam-
ilies double up, children shuttle among relatives and
adulits move into and out of relationships make the
population increasingly hard to pin down. The Cen-
sus Bureau estimates it missed about 8.4 million
people 1n 1990, most of them residents of rental
housing. About 4.4 million others — many of them
college students and people who owned two homes
— were counted twice. The resuits were disturbing-
iy swewed along ractal and ethnic lines. One in 10
black males were missed by the cenasus, and 1 in 20
Hispanics. About half the Americans who never got
counted were children.

To keep the same thing from happening in the
.year 2000 census, officials decided to use statistical

sampling techniques to check the accuracy of the
count. erld workers will be dispatched to 750,000

) to perform a second mini-

cen;us The two results will be compared, and

the bureau will try to reconcile the differences.

Sampling techniques are the state of the art in
statistics, but Republicans contend that they violate
the constitutional mandate for ‘‘actual enumera-
tion’* of the population. The party actually fears that
since poor and minority Americans tend to be
Democrats, correcting the census will help the
apposition. .

The Republicans are attempting 10 starve the
Census Bureau into submission. The proposed ap-
propriations bill for the Commerce Department
contains funding for census preparations for only
the next six months. If the bill becomes law, next
March President Clinton will have a choice of
accepting the Republicans’ demands for a less
accurate count or allowing preparations for the
census to come (o 2 hait.

The President may feel obliged to veto a budget
bill that endorses such an unfair procedure. To
avoud that, the House should adopt a Democratic
amendment to the' Commerce budget that wouid
finance the census for the entire year, and direct the
bureau to be prepared to use either counting meth-
od. The Republicans have chail 1 use of sam-
pling in court, and in the unlikely event the Supreme
Court decides to take up the issue, the judiciarycan
decide the matter. Otherwise, Congress must stop
trying to politicize the census.
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Counting and the court

Judges reject a sensible svstem for the census

special federal court panel has
ruled against the Clinton ad-

/ ministration’s plan to adjust the
AL 2000 census by using scientific
sampling. [{ the Census Bureau does not
peevall at the U.S. Supreme Court —
which seems certain to take up the case
— an untrusiworthy count is guaran-
teed. Let us count the ways that will hurt
the public interest.

The census, of course. provides impor-
tant demographic inlormation, but its
figures are also the basis for the appor-
uonment of seats in the U.S. House of
Representatives. It is that fact. above all,
that has made sampling controversial.

Few peopie seriously argue that sam-
piing will not bring a more accurate
count. While the popular mind may con-
sider 1L an aitempt to substitute some-
thing like a public opinion poll for the job
of counting heads. the reality is far differ-
ent. The forms will still go out to house-
holds. Census workers will stil follow up.
[ndeed. their goal is to reach a minimum
of 90 percent of households in each cen-
sus tract.

But because it is impossible to reach
everyone, sampling would be done at the
margins to adjust the figures and better
reflect reality. This is not a bogus exer-
cise: the Census Bureau already uses
sampling widely in gathering data. Itisa
method endorscd by a panel of the Na-
tional Academy of Sciences. You would
have to be a Luddite to be against it.

Or a Republican. The Republican-con-
woolled House brought the sut ruled
upon this week. One ot its main argu-
ents is that Article {, Section 2, of the
Constitution requires that an “actual
cnumeratian” he made. Since an actual
count will be done. and sampling is -

tended only to supp it, the Repub-
Ceans’ intemretation seems ta g averts
LLAFTOW.

Actually. the three federal judiges ruled

on narrow grounds of their own — they
found for the plaintiffs on the basis of
wording in an amended section of the
Census Act. This legislation allows sam-
phing but not, the Republicans success-
fully argued. fur the purpose of appor-
tonment. As the decision acknowledges,
ather courts have ruled differently on
this 1ssue. It i1s another reason why the
Suprete Court must have the last word.

Behind the Republicans' resistance to
sampling lies the fear that the Clinton
admunistration will manipuiate the cen-
sus data for its own political gain. Given
the abuses reported in the naturalization
process for new citizens in the recent
past. that fear is — sadly — not entirely
preposterous. although the Census Bu-
rcau does cnjoy a solid reputation for
professionalism. But if the Republican
leadership reaily was serious about that
objection, it could devise some mecha-
nism to monitor and guarantee the
process to its satisfaction.

The truth is that the Republicans fear
not so much a manipulated census but
an accuratc one. In the 1990 census,
which happened to be the first in Ameri-
ca's history that was less accurate than
the one before, + million people were un-
dercounted. As GOP strategists weil
know, the missing Americans included
groups not usually known as Republican
supporters. [t is cstimated that 4.4 per-
cent of Alrican Americans were missed,
3 percent of Hispanics and 12.2 percent
of American Indians on reservations tby
contrast, only 0.7 percent of non-Hispan-
1¢ whites were not counted).

Legislative apportionment based upon
a faulty count ot nunonties and poor peo-
ple is an exercise in disenfranchisement.
— one that threatens serious conse-
quences for the lom, tcrm hcalth or
Vemamiagn dismarcs .
that the Supreme Loun rcada the uw m
that light.
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Blocking the Census
For Political Gain

States is a difficult — and politicaily

loaded — task. A decision by a three-
judge panel blocking the sensible practice
of statistical sampling to project correct
population numbers can only worsen the
chances of an accurate census in 2000.

This is no idle academic debate. Rig mon-
ey changes hands with a federally-posted
census total. Cali-
fornia may have

cOL'NTI.\'G NOSES 1n the United

Alegal lost $120 million in
.g federal aid because
ruling of missed head
counts in the 1990
thre.atens census. Medicare,
to hinder welfare and.transit
funds go where the
the ejf ort population resides,
to count a factor that
, should helpa grow-
R{nlerlCa S ing state.
1 There are also
population. clear political

T stakes. Mailed cen-
sus forms followed up by doorstep inter-
views by census takers sound like a good
way te count the population. But customari-
ly left out are children. minorities and rent-
ers who avoid being tallied for many rea-
sons.

By mcasuring a small area for these
missed numbers, the Census Bureau proj-
rcs a final number 1t believes is more accu-
rate for a wider zone. Skeptics think this
technique 1s a guesstimate, but careful test-

ing of such a current experiment under
way in Sacramento has taught statisticians
to use the device properly.

Republicans in Congress, who filed the
successful suit, believe this method is
flawed. It evades constitutional language
calling for “actual enumeration” and, more
specifically to the lawsuit, goes against lan-
guage barring sampling for all-important
political redistricting. It's important to note
the judges did not pass on constitutional
questions or the worth of sampling, only
whether fuzzy wording in federal law al-
lows its use.

Democrats claim the suit is an exercise
in political avoidance. Undercounted mi-
norities, chiefly in California and the South-
west, are not likely to comprise safe Repub-
lican districts. Thus, a higher population
count reached by sampling won't help the
GOP, now with a thin majority in Congress.

' he next step in the dispute is a likely
appeal to the Supreme Court by the
Clinton administration. In the meantime, it
is making plans for a conventional census
count, adding $1 billion to the $4 Lillion
budget.

Legal arguments to the side, the country
is poorly served by a partial census. Three
pancls of statistical experts and the head of
the Census Burcau believe sampling is
sound. In a diverse. mobile society, head
counting is a complex task. Sampling is the
proper tool to learn who we are.
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CENSUS
Let no person be invisible

ment. The goal of the census is to achieve

the most accurate possible count. The best
way to do that — the scientists at the National
Academy of Sciences say — (s to use the mod-
em techniques of statsucal sampling.

Unfortunately, the law, the Consttution and
the GOP pose difficult hurdles.

On Monday, a federal court in Washington
ruled that federal law does not allow statistical
sampling for apportionment.

The three-judge court accepted the evidence
showing that the census is increasingly inaccur-
ate. In 1990 1t mussed 8 muilion people — 12 per-
cent of Native Americans, 5 percent of
Hispanics, 4.4 percent of African-Americans
and less than 1 percent of whites.

The results of that undercount may short-
change minoritdes in Congress and mean less

sderal money for cities like St Louis.

At 1ssucmmecouncasewasal9761awre-
;uiring the Census Bureau to use sampling “ex-
capt”  for apportionment. The Clinton
admuustration said thus meant the Census Bu-
rvau must use sampling for other census pur-
poses, but stull could use sampling for
apportionment. The federal court disagreed.
Congress wouldn't have made such a “mo-
mentous” change in the census in such an
“ablique” way, 1t said. The court has a point.

Congress could fix the problem by passing
2 new law, but probably won't because Re-
publicans fear a loss of power if more minor-
ities are counted. So the Clinton
adnumistration will appeal to the Supreme
Court. Even 1f the court agrees with the ad-
ministration on the 1976 law. there would
still be the constitutional hurdle.

Tiie Constitution requires an “actual enu-
meration.” Webster's has two definitions of
enumerate. The first — “to determine the
aumber of" — leads support to sampling.

Forgct the law and the Consntunon for a mo-

The second — “name one by one” — does
not. There's no telling which definition would
move the court.

Congress should not wait to find out. If
partisanship stands in the way of changing
the 1976 law, Congress should at least in-
crease the number of counters for poor areas
in 2000.

In a government of the people, no person
should be invisible.
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EDITORIALS
: Countmg on Congress

- Despite a ruling against statistical projections,
- lawmakers should help assure an accurate census.

The 1990 Census missed more

~than 8 mtilion people. The 2000 Cen-

sus may be worsec.
What's maddening is that experts

.. know how to make the count more

i
v

P

.'i‘
|)l
s

accurate, but may not be allowed to.

The problem 1sn't scientific, but
political. The undercount is concen-
trated among blacks, Hispanics and
other minorities who tend to vote
,. Democratic. So Republican leaders
“like 1t just fine.

Now, there’'s an unfortunate twist
:n the pariisan war over how to con-
duct the 2000 Census. A panel of fed-
eral judges has just barred the Cen-
.sus Bureau from supplementmg the
traditional “head count” with statis-

9 :rtical projections to make the num-
i - bers more accurate.

The science behind such projec-

+'* tions has been endorsed by the Amer-

wcan Statistical Assoctation and by
the National Academy of Sciences.

" These expert groups and others have

made :t clear that the traditional
mailings and door-knocking aren't

,';'_ suffictent to measure a society in

i
1
.-

.
v
P
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which families have fragmented,

government is widely mistrusted,

and minorities feel marginalized.
Faced with this expert consensus,

~ Republicans on the Hill have argued

that a Census Bureau that 1s part of
the Clinton admunistration can't be
trusted to do the projections objec-

. tively. In any event, they say, such

asstimations would violate the Consti-

tution's requirement for an “actual
enumeration” of the population.

The constitutional issue may turn
out to be a close call, but the three-
judge panel didn't get to it. Instead,
they concluded that a 1976 federal
law prohibits the use of statistical
projections in divvying up congres-
sional districts among states.

[t would make sense for Congress
to give the Census Bureau clear legal
authority to empioy such projections
— especially in light of advances
made 1n such techniques since 1976
— but the Republicans aren't shoot-
ing for fairness. And the unanimity
of the ruling suggested to surprised
Democrats that their view will be a
tough sell in the Supreme Court.

The biggest potential losers,
though. are not the political parti-
sans wrestling for control of the
House. but the undercounted minor-
itles and the cities where they are
concentrated. From Philadelphia to
New Orleans to Los Angeles. such re-
gions are being cheated out of full
political represeatation — and some
of the federal aid that's divided ac-
cording to Census numbers.

The Republicans know {ull well
that the traditional Census is in-
creasingly tnaccurate. Yet they self-
righteously huff and puff that 1t
wauld be wrong to stray {rom the tra-
dinonal, antiquated methods. They
deserve a two-faced Oscar for cyni-
cism.

1

1
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Mr. MILLER. I look forward to having the opportunity to meet
with groups. Unfortunately they are sending the message they
don’t want to talk to us, but we are hoping that during the break
after October, and some field hearings, we can go into communities
and find out how we can improve our methods of collecting the full
enumeration.

I hope in your statement you didn’t mean that this is a waste
of time. We have eight very distinguished statisticians here. We
have talked about statistics. I think you would have to agree, 1
would agree that all eight are highly respected and eminent stat-
isticians, knowledgeable of the census issue. You did make a state-
ment that it wasn’t worth the trouble to even have this. I don’t
think you really mean that, do you?

Mrs. MALONEY. Sometimes I do. These hearings have been——

Mr. MiLLER. Well I will assure the eight people that I will listen.

Mrs. MALONEY. Unfortunately, very partisan.

Mr. MILLER. I will be listening.

Mrs. MALONEY. Just as a point of information, the groups have
indicated to me that they would like to meet with you. If you are
telling me they are refusing to meet with you, I certainly would
like to really personally intercede to set up these meetings.

Mr. MILLER. Well we will be——

Mrs. MALONEY. There is a cross or a conflict in communications,
because they are indicating to me they would like to meet with you.

Mr. MILLER. Well, great. We are looking forward to that. I hope
you will look forward to this hearing too, because these people have
something to contribute. I am disappointed that you don’t think it’s
worth the effort. I'm sorry that you feel that way.

Ml\{{rs. MALONEY. I always look forward to our discussions, Mr.
iller.

Mr. MILLER. Let’s proceed with the first panel. Dr. Breiman and
Dr. Ylvisaker. If you would remain standing, we need to swear you
in here.

[Witnesses sworn.}

Mr. MILLER. Let the record state that they both answered in the
affirmative.

Let me proceed with the opening statements. Dr. Breiman, if you
would like to proceed first. Dr. Ylvisaker will go next. Then we’ll
go to questioning. Welcome.

STATEMENTS OF LEO BREIMAN, PROFESSOR OF STATISTICS,
U.C. BERKELEY; AND DONALD YLVISAKER, PROFESSOR OF
STATISTICS, UCLA

Mr. BREIMAN. I thank Chairman Miller and all the members of
the subcommittee for inviting me to testify today regarding census
adjustment. Thirteen of my years as a career statistician were
spent as a freelance statistical consultant——

Mr. MILLER. Excuse me 1 minute, if I may. I meant to ask one
thing. I would like to ask all the panelists if they would hold the
microphone a little bit closer. But would you also briefly tell us
where you are now, and what qualifies you with respect to census?
So that we know on all eight of you what your qualifications are,
briefly.
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Mr. BREIMAN. Yes. I am professor emeritus of statistics, Univer-
sity of California, Berkeley. I think I have spent almost 50 years
as a statistician. Thirteen of my years as a career statistician were
spent as a freelance statistical consultant, participating in dozens
of projects involving large amounts of data. I learned, sometimes
painfully, that the first and often most important thing a statisti-
cian needs to do is check the data quality, look at the details.

In 1991, the Census Bureau carried out extensive evaluation pro-
cedures aimed at estimating errors in the adjustment estimates.
These were summarized in numerous reports which I carefully
studied along with other related documents. My study is summa-
rized in a paper, “The 1991 Adjustment; Undercount or Bad Data,”
published in 1994 in the well-regarded journal of Statistical
Science, and which I submit for the record.

Based on my close examination of thousands of pages of reports,
I concluded that at least 70 percent of the initial 1991 undercount
estimate came from data errors. The paper is filled with quan-
titative descriptions of numerous error sources. It has been re-
viewed by statisticians in favor of adjustment and by the Census
Bureau. No errors have been found.

The initial undercount estimate by the Bureau in 1991 was 5.3
million people. The numbers in a later census report and also on
page 15 of the Bureau’s CAPE report, giving known errors and a
bias due to data errors, results in an undercount estimate of only
2.3 million people. This is 50 percent less, 57 percent less than the
initial 5.3 million estimate. This means that the Bureau is admit-
ting that 57 percent of its initial undercount estimate came from
data errors. So the Bureau and I agree that the major part of the
proposed 1991 adjustments came from errors, although 70 percent
is more realistic than 57 percent.

This raises the question of how the Census Bureau, known for
the accuracy of its surveys, produced adjustments so error-filled.
The key reason is that in the undercount estimation procedure, the
effect of small errors is magnified. Here is a simplified picture. The
1990 procedure and the year 2000 ICM share the same approach.
The census is followed several months later by a mini-census in
many randomly selected areas, each containing a few hundred peo-
ple. An effort is made to match the people found by the mini-census
to the people found by the census in the same areas. The percent
of non-matches is an estimate of the undercount in the area. Then
these estimates are used to estimate undercounts for all other
locales in the country. A calculation shows that an error in failing
to match 1 person in 100 can often lead to a doubling of the
undercount estimate. A failure to match 2 people in 100 can often
lead to a tripling of the undercount estimate.

Knowing this magnification effect, the question becomes whether
it is possible to get match accuracy of 98 or 99 percent, particularly
in those areas we think are most susceptible to undercount. The
experience of the 1990 adjustment shows that it is not possible.
There are too many people moving in and out of places. There are
too many survey forms with garbled or missing or falsified data.
There are too many errors in addresses. There are simply too many
sources of error. My article documents many of these. The problems



33

?re inherent in the nature of the mobile and diverse U.S. popu-
ation.

After reviewing the census 2000 operational plan, my opinion is
that the effective data errors on the ICM will be just as significant
and probably more so than in the 1990 adjustment. These errors
will be spread unevenly around the country in an unpredictable
pattern. The ICM will reflect the extent of errors and not the
undercount. The bottom line is that one cannot correct the errors
in the census by adding more errors to it.

Thank you for the opportunity to state the conclusion of many
hours, days, and months of looking at the fine print.

[The prepared statement of Mr. Breiman follows:]
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1 thank Chairman Miller and all the members of the Subcommittee for
inviting me to testify today regarding Census adjustment. Thirteen of my
years as a career statistician were spent as a free-lance statistical
consultant participating in dozens of projects involving large amounts of
data. I leammed, sometimes painfully, that the first and often most
important thing an statistician needs to do is check the data quality--look
at the details.

In 1991 the Census Bureau carried out extensive evaluation procedures
aimed at estimating errors in the adjustment estimates. These were
summarized in numerous reports which I carefully studied along with other
related documents. My study is summarized in the paper "The 1991
Adjustment--Undercount or Bad Data" published in 1994 in the well-regarded
journal Statistical Science, and which I submit for the record.

Based on my close examination of thousands of pages of reports, I
concluded that at least 70% of the initial 1991 undercount estimate came
from data errors. The paper is filled with quantitative descriptions of
the numerous error sources. It has been reviewed by statisticians in favor
of adjustment and by the Census Bureau. No errors have been found.

The initial undercount estimate by the Bureau in 1991 was 5.3 million
people. The numbers in a later report, and also on page 15 of the Bureau's
CAPE Report giving known errors and the bias due to data errors, results in
an undercount estimate of 2.3 million people. This is 57% less than the
initial 5.3 million estimate. This means that the Bureau is admitting that
57% of its initial undercount estimate came from data errors. So we are
not far apart. Both of us, the Bureau and I, agree that the major part of

the proposed 1991 adjustments came from errors.

This raises the question of how the Census Bureau, known for the accuracy
of its surveys, produced adjustments so error-filled. The key reason is

that in the undercount estimation procedure the effects of small errors is
magnified. Here is a simplified picture.

The 1990 procedure and the year 2000 ICM share the same approach. The
Census is followed several months later by a mini-census in many randomly
selected areas, each containing a few hundred people.  An effort is made
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to match the people found by the mini-census in each area to people found
by the Census in the same area. The percent of non-matches is an
estimate of the undercount in the area. Then these estimates are used to
estimate undercounts for all other locales in the country.

A calculation shows that an error in failing to match one person in 100 can
often lead to a doubling of the undercount estimate in the area--an error

in failing to match two people in 100 can often lead to a tripling of the
undercount estimate.

Knowing this magnification effect, the question becomes whether it is
possible to get match accuracy of 98 or 99%, particularly in those areas we
think are most susceptible to undercount. The experience of the 1990
adjustment is that it is not possible. There are simply too many sources

of error. There are too many people moving in and out of places, there
are too many survey forms with garbled or missing data, and so on. My
article documents many of these error sources. The problems are inherent
in the nature of the mobile and diverse United States population.

After reviewing the Census 2000 Operational Plan, my opinion is that the
effects of data errors on the ICM will be just as significant as in the

1990 adjustment and these errors will be spread unevenly around the country
in an unpredictable pattern. The bottom line is that one cannot correct

the errors in the Census by adding more errors to it.

Thank you for this opportunity to address the committee. I will be happy
to answer any questions.
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Mr. MILLER. Thank you very much.

Dr. Ylvisaker. Am I pronouncing it close enough?

Mr. YLVISAKER. That’s pretty good.

Mr. MILLER. Thank you.

Mr. YLVISAKER. I thank Chairman Miller and the other members
of the subcommittee for this invitation to speak at today’s hearing.
You have my written testimony. Since time is short, I will simply
touch on the points that deserve some emphasis.

I would like to start with a personal view of the statistical com-
munity since it’s brought up quite a bit. Not a lot of statisticians
have actually thought a whole lot about the census. By a whole lot,
I mean investing an enormous amount of time to get current with
details. Statisticians who have thought seriously about the pro-
posed adjustment methods are divided over the possibility that
they can correct counts or shares. In my opinion, the line that di-
vides them on this issue is quite a familiar one. It has to do really
with the degree to which, or limitations, one might put on statis-
tical methods. Some of us are being more cautious perhaps than
others.

It is particularly unfortunate to me that the proposed methodol-
ogy is so closely identified with statistical sampling. This skews the
census debate in the larger statistical community because statisti-
cians who are not familiar with details will vigorously and quite
properly defend sampling.

Turning to methodology, the ICM proposed for 2000 is a descend-
ent of the PES. So one might look back at the 1990 outcome. The
1990 adjustment procedure was not simple to begin with. It saw
considerable complication before it was finished. The sample of
167,000 housing units first produced raw undercounts for 1,392
poststrata. That’s about 140 housing units per poststrata. It was
known from the start that the undercount estimate for an individ-
ual poststrata would have to be based in part on what happened
in other poststrata. And the smoothing of rates, based in part on
what happened in other poststrata, accounted for a good deal of the
complexity of the process.

In 1991, the Undercount Steering Committee found itself unable
to evaluate the aspects of the full process in the time allotted to
them. In 1992, the Committee on Adjustment of Post Censal Esti-
mates later in 1992 endorsed the simplification that came when the
number of poststrata was reduced from 1,392 to 357. Looking back,
it is pretty clear that the plan that was put in place in 1990 was
no longer with us, and certainly no longer with us now.

By 1992, it was also clear that a good portion of what had been
supposed at the time of the secretary’s decision to be measured
undercount was in fact measured non-sampling error. A portion of
this error could be removed, not all of it.

A third problem, and probably the most serious of all, is the
problem of heterogeneity of poststrata. This has been observed in
a variety of studies. It should come as a surprise to no one, the im-
pact of such error on the undercount estimation is quite uncertain.
The problem in the future is that it is a continuing problem. No
one can say anything definitive about heterogeneity of poststrata or
correlation bias.
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Going on to the methodology in census 2000, there are new fea-
tures that set it apart from the 1990 plan. Poststrata descriptions
are thought more efficient and will stay within State boundaries.
A larger survey will be taken with the prospect of gaining more in-
formation. Sampling for non-response follow-up has brought in to
better allocate resources and reduce costs.

At the same time the ICM, on 750,000 households as opposed to
167,000, is still going to be too small to keep sampling error within
required bounds. If the number of poststrata goes up considerably,
as it must having 51 States and the District of Columbia to deal
with, we are going to have the property that estimates of
undercount rates in certain poststrata are going to have to depend
on undercount rates in other poststrata. This is going to require
some form of smoothing again. A simpler form of smoothing has
been mentioned. The latest information that I have is not totally
clear on exactly how this is going to take place. The difficulty is
going to be that we are going to use dual system estimation. This
1s going to contain the same kind of errors that have been there
previously. There figures to be more opportunity for such errors to
occur, given the size and the tight time schedule of the operation.

Overriding the issue is the question of correlation bias. This re-
maiins a barrier to concluding that improvement has really been
made.

There still seems to be much that is unsettled. Poststrata in each
of the 50 States and the District of Columbia will have to be de-
cided. These are individual decisions. The way in which undercount
estimates will be finally obtained is not evident in the latest census
documents.

One cannot but be impressed by the number of decisions that ac-
company the task of planning and implementation of such a large
scale survey, and the analysis that’s going to have to follow it. The
added element of sampling for non-response follow-up seems des-
tined to add its own complexity to this mix.

Again, I find it particularly unfortunate that the public is as-
saulted with a great deal of misinformation at the present time. We
are not talking about sampling, scientific method, and so on. We
are talking about a very specific set of techniques that happen to
employ sampling. When this is understood clearly, we’ll be some-
what advanced. The problem I see with it now is that the proposed
adjustment method is not a simple method. It’s a time when acces-
sibility of census methodology is of utmost importance. People can’t
agree and may not cooperate in what they do not understand.
Thank you.

[The prepared statement of Mr. Ylvisaker follows:]
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I thank Chairman Miller and the other members of the Subcommitte= for the invitation to speak at today's
hearing. Thanks are also due the staff for providing me with much helpful information.

My direct involvement in census matters began with a Joint Statistical Agreement with the Bureau in 1990-
1991, this to assess the test census carried out in East Los Angeles in 1986. Some other formal
involvement followed, including work for the Department of Justice during the preparation phase of the
district court case in the spring of 1992, and membership on the Panel of Experts to the C.A.P.E.
Committee in the summer of 1992,

Less direct contact with the census debate has been within the statistics community. The issue here is not
whether sampling is generally useful, there is overwhelming evidence that it is. The pertinent question is
whether techniques of the type under consideration, and featuring sampling, are capable of improving the
census with respect to the undercounting of minorities. Statisticians who have thought seriously about the
question are divided over the answer. This division is roughly along lines that divide statisticians on other
large issues, indicative of a deep-rooted philosophical split in their ranks. ]

Can adjustment of the traditional head be acc lished through statistical means so that the
differential undercounting problem is ameliorated? 1 have great respect for the people at the Bureau who
have been put in the position of having to bring forward a solution to this problem while under intense
scrutiny. At the same time, 1 do not feel that methods now proposed are capable of improving matters so
that one could, with any confidence, call for their use. This conclusion follows from the arguments
outlined below.

What is required? One needs a procedure for adjustment that is simple enough to be understood, and
hence to be viewed as acceptable, if grudgingly, by the principals on whom it falls.2 Moreover,
prespecification of what is intended should be complete enough that such P can be ina
timely way. All this takes place in the face of a problem that is enormously difficult - the provision of
corrected counts down to the census block level.

head

What is proposed? In the PES of 1990, and in the ICM planned for 2000, the population is scgmented into
poststrata, an example of which might be the collection of male Hispanic owners, aged 50+, living in rural
California. When it comes to the question of being counted in the census, it is expected that differences
between people in distinct poststrata are generally larger than differences between people in the same
poststrata. The intention is to invoke the bomogeneity of like persons to bring about rather precise
estimates of the undercounting of the particular group.

Given homogeneous and stable poststrata of responsive and well-identified individuals, the method of
capture (census) - recapture (PES/ICM) allows one to estimate true counts, translate them to adjustment
factors for poststrata, and apply these factors to preliminary counts at various levels of aggregation. In
theory, such estimates of adjustment factors are subject to a sampling error that is controlled by appropriate
hoice of sample size. In practice, people are not well-identified and there are significant problems
in matching them; populations are not stable so one must deal with movers; there is nonresponse and
imputations might follow. Difficulties of this sort bring in nonsampling error, or bias. Moreover, poststrata
are not homogeneous and this results in correlation bias. As it happens, good estimates of sampling error
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are telatively easy to make compared to estimates of nonsampling error. Correlation bias, by its nature,
does not allow direct estimation.

1990 Results. The PES used a sample of 167,000 housing units to estimate adjustment factors for 1392
regionally based poststrata. The size of the sampling error in the posistrata estimates, and suspect
differentials when estimates were viewed in combination, meant estimates had to be revised. One aspect of
this revision had been prespecified, the smoothing step, while another had not, a presmoothing step was
added during the estimation phase. The technical discussion in the Und Steering Committee
Report of 1991 found the full process “too complex to cvaluate directly within the available time” and
allowed that the true sampling error of estimates was likely understated by & substantial amount.3 Direct
evaluation was completed at a later date and the understatement of sampling errors was substantiated.4 In
words, the process that had evolved to account for all circumstances, foreseen and not, was too complex to
be fully understood in real time, and the optimistic view of its basic properties was found to be
unwarranted. .

Postcensal estimation had to be considered in 1992 and this allowed a period of time during which the PES
and its evaluation studies could be re-evaluated. C.A.P.E. reduced the number of poststrata from 1392 to
357 to avoid quantifying sampling ervor as it played out through the smoothing process that had been used.
This simplified the estimation method at the possible expense of added h geneity within pe

Serious attention was paid to nonsampling error and, in particular, a significant computer error and the re-
examination of 104 PES blocks reduced the estimated national undercount from 2.1% to 1.6%. CA.P.E.
deemed revised estimates to be an improvement at the national and state Jevels, but found them short of
this standard for smaller areas.5 The Committee further estimated that 45% of the smaller figure was due
to measured nonsampling error as opposed to my d undercount. In his study, Breiman found that
sbout 80% of the measured und was attributable to nonsampling error.6 Neither finding is made
more palatable by the fact that correcting for correlation biss is generally thought to mean there are
additional uncounted people - correlation bias t be directly estimated so additions cannot be sited
with distributive accuracy. By 1992, if not earlier, the 1991 decision to not adjust couid be said to have
considerable technical support.

Plans for 2000.7 Census 2000 poststrata are closer in spirit to those thought efficient in 1992 than those
used in 1990. At the same time, they will not cross state boundaries. The ICM will be based on a sample
of 750,000 housing units, a near five-fold increase over the PES. A new ingredient is the use of sampling
for nonresponse follow-up, a program that sets a goal of 90 percent response, or more, in each eligible
census tract.

From Waite and Hogan regarding poststrata and sample size:

“If, for example, we define six race/otigin groups, seven age/sex groups, two tenure categories and three

geographic groups in a typical state, a total of 252 poststrata would be required, more than the sample will
" support. *

This brings one back to the guestion of smoothing estimates of poststrata adjustment factors. To do this via

the proposed raking is to use 3 methodology closer to the surface than the onc employed in 1990. Stil,

such smoothing must rely on initial (raw) dual system estimates and these are subject to the same bias

problems previously met. Moreover, one finds: .

“Research on the best characteristics to use to define the marginal constraints, and on the number of
dimensions to use for the raking matrix will continue. We have not decided whether raking will be used in

2000.

In plain terms, the fixing of ‘poststrata and the estimation of adjustment factors for them is not yet settied.
Evidently a large number of judgments remain to be made, in light of the fact that individualized decisions
are required in each of 50 states and in the District of Columbia.
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The increase to a sample size of 750,000 housing units js both a blessing and a curse. One hopes to find
smaller sampling error in estimates of undercount rates, but size is a dangerous element in the realm of
nonsampling error. No doubt much useful information emerged from the PES about matching, mover and
imputation policies to help control nonsampling errors of the type previously found. At the same time, it
is safe to say that these 1990 lessons will fall short of being able to deal with unforeseen problems

arising in 2000, for the following reasons: the ICM is a much larger scale operation than the PES;
the ICM has a tighter time schedule than did the PES; the introduction of sampling for nonresponse
foliow-up will interact with the ICM in ways that are not likely to be fully understood beforehand.

Does the Census 2000 Plan provide what is required? By the standards mentioned earlier, evidently not. It
is not a simple adjustment process. That it is not well-understood follows from the fact that acceptance of
it is still commonly confused with the appropriateness of statistical sampling. Prespecification appears to
be far from a reality. Finally, the question of whether one is correcting counts will not be answered before
(or after) the year 2000, as the experience of the early 1990s demonstrates.
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1Such a view of statisticians is expressed wel] in Paul Meier’s testimony to be found in the transcript of the
United States District Court, Eastern District of New York, trial of City of New York et al. v. United States
Department of Commerce et al,, at page 1972. It is also given in more colorful language in a 1986 paper
concerning the seminal discrimination case Hazelwood School District v. U. S. - see the Alternative
Qutlooks section of “What happened in Hazelwood” by Meier, Sacks and Zabell, the paper appears in
Statistics and the Law  (DeGroot, Fienberg and Kadane, eds.), Wiley, New York.

2A specific call for simplicity can be found as Point 4 in the Future section of the C.A.P.E. Committee
Repont, at page 34.

3This language is found in Appendix 6 of the 1991 Report of the Undercount Steering Committee.

4Fay, Robert E. (1992). “Inferences for small domain estimates from the 1990 Post-Enumeration Survey.”
Technical Report, Bureau of the Census, Washington, D. C.

SRecommendation 4 of the C.A.P.E. Committee Report.

6Breiman, Leo (1994). “The 1991 Census Adjustment: Undercount or Bad Data?" (with discussion).
Statistical Science 9, 458-475, 521-527.

7 1rely in this section on selected portions of the most recent Bureau document at hand ~ “Statistical
methodologies for Census 2000- -Decisions, Issues, and Preliminary Results”, by Preston Jay Waite and
Howard Hogan. It was presented to the Joint Statistical Meetings in Dallas on August 13th. Quotations
that appear are from that paper.
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Mr. MiLLER. Thank you all very much. The majority staff has
prepared a glossary of terms that are used, if anybody wants it. 1
think it is on the table back here to make sure everybody is com-
fortable with that.

I made a statement that this is the largest statistical experiment
in history. I say that because based on empirical evidence, we don’t
have a lot to go on as to what they are doing and have proposed
in the year 2000. What do you say about that statement? What else
is there other than the 1990? Is that the only large experiment
with sampling that we have used or is there any other large experi-
ment like this? We've had a dress rehearsal which is not that large.

Mr. BREIMAN. Well, Congressman, I don’t understand why the
Bureau is going in this direction, given the experience and the er-
rors in the 1990 PES. It just baffles me. I mean it’s like buying a
pig in a poke. Whereas in 1990, it was known to be a bad pig. So
why are we trying to do it again with a bigger pig in the poke?

Mr. MILLER. Doctor?

Mr. YLVISAKER. I don’t know about the largest. I would hesitate
to say it’s the largest. Without thinking, one tends to think of the
polio vaccination program as a very large experiment. I think it is
cited as one. A very careful experiment had to be run in that cir-
cumstance. The absolute size is not so important, but I think when
one begins to think about the detail that must go into a very few
months of decisionmaking, I am certainly boggled by size.

Mr. MILLER. But based on empirical evidence, the 1990 is the
only real thing we can really go back on.

Mr. YLVISAKER. I think we must depend on the 1990 census, at
least to learn lessons. I am not sure these lessons are going to be
sufficient for 2000, because one is changing two things. We
changed the methodology, and we changed the size at the same
time. Who is to say what is going to happen.

Mr. MILLER. Both of you agree that the 1990 attempt of using
sampling was a failure. Is that right?

Mr. BREIMAN. Definitely.

Mr. YLVISAKER. I think there is no way to disagree with the fact
that this was not a success.

Mr. MiILLER. I know you can’t generalize for the statistical com-
munity. They spent 2 years analyzing it and never really felt com-
fortable.

Will the increasing sample size make a difference?

Mr. YLVISAKER. It is going to have two effects. It is going to com-
plicate matters a good deal. It is supposed to have some positive
eff:fect as well. I am more nervous about the possible negative effect
of size.

Mr. MILLER. The negative effect of size?

Mr. YLVISAKER. It requires more people. It requires more time.
Many, many decisions have to be made on a variety of issues. Size
is not necessarily good at a certain level.

Mr. MILLER. They are going to allow half the amount of time for
their sampling, with 5 times the larger sample.

Mr. BREIMAN. If I may weigh in on this? The size of the sample
does not affect the critical problem, which is how well can you
match people. To what percentage can you match people? Can you
achieve say a 99 percent match rate? Size has nothing to do with
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that. I mean you can sample a million households. You are still
faced with the problem of how accurate can your matching be, be-
cause as I noted, just 1 percent error in matching can double the
undercount estimate. That matching remains a property of the U.S.
population in terms of how well you can match.

Mr. MILLER. Dr. Breiman, in your statement you said that 70
percent of the initial undercount came from data errors. Would you
explain a data error?

Mr. BREIMAN. Yes. OK. Part of it was a million of that
undercount was due to a computer error in classifying people. OK?
Which was later found and corrected. The remainder of it was that
in their extensive evaluations and followup evaluations, the Bureau
did things such as checking, did a double check on the matching
by doing an independent matching later on. So they had some idea
of what the error and the matching was. They factored that in.
Then there were followup interviews done after the PES, in which
people went out and they gathered more information in these fol-
lowup interviews. For instance, they found there were more
matches than had originally been found by the PES.

Another very interesting thing is this, that 250,000 arrived this
way. The Census Bureau decided to more carefully rematch 104
block clusters, these little areas, out of over 5,000. Now these were
low match-rate areas. But just rematching 100 of them out of the
5,000 they found enough matches, additional matches, to lower the
undercount estimate by 250,000. Now one of the effects of the larg-
er——

Mr. MILLER. Excuse me. The yellow light is on, and we are going
to the 5 minute rule. The red light just came on. The bottom line
is that the error rate was so great in the sampling experiment in
1990 and basically those same errors are going to continue in 2000.
Is that what you are saying?

Mr. BREIMAN. It could be even worse because they are going to
have to send and train more matching teams into the field.

Mr. MILLER. And they have less time to do it in.

Mr. BREIMAN. Right.

Mr. MILLER. OK. Thank you. We may have time for a second
round.

Mrs. Maloney.

Mrs. MALONEY. Dr. Breiman.

Mr. BREIMAN. Yes.

Mrs. MALONEY. And Dr. Ylvisaker, thank you both for your testi-
mony.

Dr. Breiman, during the litigation over the 1990 census, you
were called upon to testify in the May 1992 proceedings.

Mr. BREIMAN. Yes.

Mrs. MALONEY. At that time, did the court accept your testimony
as an expert witness?

Mr. BREIMAN. No. It did not.

Mrs. MALONEY. OK. I would like to request the chairman if I
could put in the record two pages from the transcript of that case
where they ruled that he was not an expert witness. Is that admis-
sible?

Mr. MiLLER. What is the purpose?
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Mrs. MALONEY. To show that in the 1992 proceedings, the court
ruled he was not an expert witness on statistical sampling.

Mr. MILLER. Is the purpose just to try to smear somebody?

Mrs. MALONEY. Not to smear someone, but I think that’s impor-
tant because it reflects on the credibility of his testimony, not only
during the court then, but today. I think it is fair to have part of
the legal proceeding where this is so stated entered into the record.

Mr. MILLER. Without objection.

Mr. SNOWBARGER. Mr. Chairman, I would object to that. I don’t
think it’s a policy here to impeach our witnesses. She already has
made it a part of the record, the point that she was trying to make.
We have not seen copies of the transcript and I would object.

Mr. MILLER. Objection heard.

Mrs. MALONEY. Dr. Breiman, during your testimony you asked,
it wasn’t your spoken testimony today but in your written testi-
mony you asked that a copy of your 1994 article from Statistical
Science be made part of the record. Is it not the case that there
were a series of criticisms of that article published by that journal?

Mr. BREIMAN. My article was a discussion article, which means
that other statisticians were invited to comment on this article. I
would very much like to also include the discussion for the record.
In particular, Dr. Fienberg, Dr. Ericksen, the other names escape
me. Numbers of others commented. I think the comments would be
very interesting.

Mrs. MALONEY. Well thank you because I do believe that those
criticisms, along with your response in this dialog, should be in-
cluded likewise in the record along with the article.

Mr. BREIMAN. I agree.

Mrs. MALONEY. Without objection.

Mr. MILLER. Is there objection? If not, all of the articles will be
included in the record.

[The information referred to follows:]
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The 1991 Census Adjustment:
Undercount or Bad Data?

Leo Breiman

Abstract. The question of whether to adjust the 1990 census using a
capture-recapture model has been hotly argued in stah.stlcal Joumnb and
courtrooms. Most of the ar to date ical issues
rather than data quality. Following the Post Enumeration Survey, which
was designed to provide the basic data for adjustment, the Census Bureau
camed out vmous evaluation studies to try to determine the accuracy of
the adj d counts as “tothgcensuscounbs ’I‘hxsresultedm
the P-project reports, which totaled over a th d pages of eval
descriptions and tables. Careful scrutiny of these studies together with
auxiliary sources of information provided hy t.he Census Bureau is nud to
examine the issue of whether the data g d in the Post Es

Survey can provide reliable undercount estimates.
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1. INTRODUCTION AND SUMMARY

To give the setting for this paper, we begin with
a simple example. Consider a project undertaken to
find the total fish population of a large pond. Efforts
are made to catch all of the fish and paint a red X
on their backs. In total 10,000 fish are caught and
marked. To see if this effort gave a complete count,
100 fish were later caught and examined. Of these,
98 had X's on their backs, and two did not. If the re-
capture (second catch) is done at random with each
fish in the pond having the same recapture probabil-
ity, and if the population of the pond stays the same
between the mmal catch and the recapture, then an

tel

appr for the total pond
population is 10,204 and there is an estimated un-
dercount of 2.0%. Such estimates are called
recapture estimates.

H that sub: study revealed

that there may have been X's on the backs of the
two fishes, but perhaps the X’s had not been well
painted on to begin with or that the examination had
not been well carried out. Instead of there being a
2% undercount, what may be true is that there was
2% bad data, or perhaps there was a 1% undercount
and 1% bad data. The question of how much of the
data is bad is fundamental to knowing how accurate
the undercount estimate is.

The effort to adjust the 1990 census for under-
count was arduous. It consisted of following the cen-
sus with the Post Enumeration Survey (PES), cover-
ing 380,000 persons; matchmg the census and PES

ds; and then p es-
of the und We ex two related
questions. First, what are the sources of errors in
the PES and matching, and how big are these er-
rors? Second, what is the effect of the errors on the
undercount estimates? In the end, our objective is
to see whether, in retrospect, the census adjustment
proposed in 1991 is statistically justifiable.

Along the way, we will try to give full references
to the relevant published literature. Many of the
important documents are unpublished internal Bu-
reau of the Census reports or reports generated by
other government agencies. We will cite these, not-
ing that they are available on request from the proper
agency. Some references are included that provide
background information but do not have an immedi-
ate connection to the issues raised in the text. These
are described in Section 7.

1.1 Background

The issue of whether to adjust the 1990 census
using a capture-recapture model has been one of
the most highly publicized and important statistical
issues of the past decade. It has serious political and

< q Census counts are used to
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apportion congressional and legislative seats and to
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distribute tens of billions of dollars that flow from the
national government to states, counties and cities.

Part of the long-term Census Bureau planning for
1990 was to follow the census with a Post Enumera-
tion Survey (PES) covering over 150,000 households,
to match census persons to PES persons and, us-
ing capture-recapture pti to pute ad-
justed estimates of the census counts at the national,
state and local levels.

The Department of Commerce decided in 1987 not
to issue official 1990 census counts that were statis-
tically adjusted. The estimates based on the PES
data and matching would be used only to “provide a
careful evaluation of the coverage of the 1990 Cen-
sus” (Hogan and Wolter, 1988). However, under legal
pressure from a group of cities and states who fa-
vored adjustment, the Department of Commerce in
July 1989 agreed to initiate a new decision making
process (see Department of Commerce, 1991b, Sec-
tion 4, Appendix 1).

In March 1990, prior to the census and the PES,
the Department of Commerce published guidelines
to follow in deciding whether the adjusted census
counts would be officially adopted (Department of
Commerce, 1989). The most important, from a sta-
tistical point of view, was Guideline 1: “The Cen-
sus shall be considered the most accurate count of
the population of the United States, at the national,
state, and local level, unless an adjusted count is
shown to be more accurate.”

The census interviews of households not return-
ing their questionnaires by mail took place in May—
July 1990. The PES was carried out in July~August
1990. The adjusted counts for the nation, states
and larger counties and cities were released in June
1991 and showed an estimated national undercount
of about 2%—5 million people (Department of Com-
merce, 1991a). The largest estimated undercounts
were, as expected, among minorities in central
cities.

On dJuly 15, 1991, the Secretary of Commerce
made the decision not to adjust {Department of Com-
merce, 1991b) and a group of cities and states (in-
cluding, e.g., California, Los Angeles, Atlanta, New
York, Florida and Texas) sued to force adoption of
the adjusted numbers. Statisticians testifying for
the plaintiffs were Barbara Bailar, Eugene Ericksen,
Stephen Fienberg, John Rolph, John Tukey and Kirk
Wolter. Testifying for the government were Peter
Bounpane, Robert Fay, David Freedman, Paul Meier
and Kenneth Wachter. Leo Breiman assisted the de-
fendants. The testimony ended on May 28, 1992.

On April 13, 1993, the court issued its holding
that “the decision against adjustment shail not be
disturbed....” (U.S. District Court, 1991). The hold-
ing was based on the grounds that. since reasonable

statisticians could differ on the merits of adjustment,
“the Secretary’s decision not to adjust the 1990 Cen-
sus count was neither arbitrary nor capricions.” The
court did not base its ruling on the relative accuracy
of the adjusted versus nonadjusted counts, and con-
troversy over this latter issue will probably continue
in the pages of statistical journals for years to come
(with reasonable statisticians on both sides).

1.2 The Adjustment Method

The adjustment undertaking was extraordinarily
complex. Over the decade preceding the 1990 cen-
sus, much research had been concentrated on this is-
sue by isticians inside and outside of the Census
Bureau. Four rehearsals aimed at uncovering defi-

ies in the methodology were carried out. The
first was in Mississippi in 1986, the second in Los
Angeles in 1986, the third in North Dakota in 1987
and the last in Missouri and Washington in 1988.
Numerous published papers, committee reports and
thousands of pages of internal Bureau of the Cen-
sus studies dealt with various issues involved. The
reference section lists many of these.

The method used in 1990 to estimate adjusted
counts at all levels down to the census block con-
sisted of defining 1,392 poststrata on the basis of
the following: age; sex; race or ethnicity; renter or
owner; place type (i.e., central city, nonincorporated
area, etc.); and geographic location. For instance,
one poststratum is male, ages 10-19, black renter,
central city, New England. All persons in the pop-
ulation, with some insignificant exceptions (Under-
count Steering Committee, 1991), are in one of the
poststrata.

Then the capture-recapture idea is applied, that
is, there is an original survey (the census), followed
by another survey (the PES). A matching is done to
see how many of the persons found in the second sur-
vey were aiso found in the first. The census count is
carrected for erroneous enumerations. In each post-
stratum, the corrected census count, the PES count
and the number of matches are used to compute a
capture-recapture estimate of the poststratum pop-
ulation. The population estimate divided by the orig-
inal census count is the raw adjustment factor for the
poststratum.

The population estimate is called the Dual System
Estimate (DSE) (Wolter, 1986b). We stretch termi-
nology by referring to the adjustment factors and the
undercounts also as DSE estimates. Now we can give
an explanation for the poststrata definition. The a
priori belief was that the stratification used created
population pools (each poststratum) having approxi-
mately equal recapture probabilities, thus validating
the capture-recapture assumptions.
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Statistical techniques were then used to produce a

could not be resolved into a match category were sent

set of smoothed adjustment factors having il
variances than the raw factors. The estimated
variance—covariance matrix of the raw adjustment
factors was “presmoothed,” that is, regressed against
some explanatory variables including, for example,
indicators for gender, age and minority. Then the raw
adjustment factors were smoothed using a Bayesian
version of linear regression and the presmoothed
variance-covariance matrix, with the variables in
the regression selected using a “best subsets” method
and Mallows' C;,. See Freedman et al. (1993) for a
more detailed description.

Adjusted counts for each local unit are computed
by slicing it into poststrata, adjusting each poststra-
tum for its undercount and then recombining. For
instance, suppose that a certain city has a census
count of 10,000 in a poststratum and that this post-
stratum has an estimated adjustment factor of 1.035.
Then the adjusted city count in this poststratum is
10.000 x 1.035 = 10,350. The overall adjusted count
for the city is obtained by adjusting the counts in
all poststrata intersecting the city population and
adding these up.

The extent of the error introduced into the DSE
estimates by using common adjustment factors over
potentially diverse populations is a subject of contro-
versy (Freedman and Wachter, 1994). For instance,
the adjustment factor for the poststratum male, ages
10-19, black renter, central city, New England is
used to adjust the counts for all central cities in New
England. There is also controversy about the statis-
tical validity of the smoothed adjustment factors and

. their estimated variances and covariances (Freed-
man et al.. 1993). This paper, however, deals only

. with the issue of the errors in the DSE estimates at-
tributable to errors in the PES data and the matching
process.

1.3 Summary

This paper is laid out in two parts. First, Sections
2 and 3 describe the steps leading to the DSE esti-
mates and the evaluation procedures and documents.
Second, Section 4 discusses sensitivity of the under-
count estimates to errors, and Sections 5 and 6 give
an analysis of the errors and potential errors. Here
is a brief summary and conclusion as an introduction
and a road map.

The PES covered 380,000 people in 169,000 house-
holds. These households were in 5,290 block clusters
selected using a stratified random design. Then ef-
forts were made to match the PES data to the cen-
sus data from the same blocks. This was a multistep
process involving the reinterview of some households
where better information was needed. Cases that

to an imp ion process. (See Section 2.)

After the PES was completed, evaluation data was
gathered through a rematching study, some field
reinterviews and examination of quality assurance
records. The evaluation results were summarized
in documents called P-project reports. These stud-
ies form the main source of information for the error
discussions in this paper. Due to the smaller sam-
ple sizes in the evaluation data, results were pre-
sented only at highly aggregated levels, that is, ei-
ther as weighted to national figures or to the nation
divided into 13 large evaluation strata defined by
minority versus nonminority, by central city versus
non—central city and by geographic region, North-
east, South, Midwest, West (see Section 3.5, Table
4). (See Section 3.)

To understand the subsequent error analysis, it
is first necessary to understand that small errors
in the PES can result in large errors in the under-
count estimates. The DSE undercount estimates are
computed from estimates of the census counts cor-
rected for erronecus enumerations, the PES counts
and the number of matches. Then, for instance, er-
rors of 0.5% in the match count and in the PES count
can together lead to a 50% error in the undercount
estimate. Also, because of the uneven weighting due
to the sampling design, mistakes in a handful of peo-
ple may have large effects on undercount estimates.
(See Section 4.)

There are many potential sources of errors. For
instance, the number of matches can be erroneous
because of mistakes made by the matching teams or
because some of the data is missing, unreliable or
fabricated. Persons moving in or out of the sample
blocks after census day (April 1, 1990) can be an er-
ror source. Deciding just which housing units are
in the designated blocks is not always simple, and
mistakes can result in errors in the DSE estimates.
The final imputation process is another potential er-
ror source. The P-studies are examined to see what
evidence there is concerning the magnitudes of the
errors and data quality. (See Section 5.)

Some error estimates can be obtained from the
evaluation data aggregated to the national level and
to the level of the 13 evaluation strata. The DSE na-
tional undercount estimate was 2.1%. The Census
Bureau Total Error Report {P16] estimated that var-
ious errors led to an upward bias of 0.7% in the DSE
estimate. Correcting the initial estimate for these
errors gives an estimate of 1.4%.

After the Secretary’s decision a coding error in pro-
cessing the PES data was discovered that lowered
the undercount estimate by 1,000,000 persons. The
rematching of some suspect blocks led to a 250,000-
person decrease. As a result, the Census Bureau {ow-
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ered the DSE estimate to 1.6% with an estimated up-
ward bias of 0.7% (Mulry, 1992b). Correcting for this
bias drops the estimate to 0.9%. Our scrutiny of the
P-studies showed some errors not included in the to-
tal error report that lower the national estimate to
0.4%. Other problems could lower the figure even
more. (See Section 6.)

Thus, using the Census Bureau estimates, 55%
of the DSE national undercount estimate is due to
bad data or processing errors; our estimate is at
least 80%. Also, there is an uneven distribution
of errors. The corrections downward in the five
minority evaluation strata are considerably larger
than in the ity strata (see Section 6.3, Ta-
ble 16). Some individual evaluation strata were af-
fected more than others. For instance, the minority,
central-city stratum in the South has a DSE under-
count estimate of 5.7%. The corrected estimate is
1.5%.

Our error analysis does not always agree with
the Census Bureau analysis, and the differences are
pointed out in Section 6 and the Appendix. The
most recent account of the Census Bureau analysis
is Mulry and Spencer (1993). This is one of a collec-
tion of articles about the 1990 undercount published
in the September 1993 issue of the Journal of the
American Statistical Association (JASA). Note, how-
ever, that this article does not correct for the coding
error or other errors found by the Census Bureau in
late 1991 and early 1992 (see Hogan, 1993, in the
same collection). Therefore the error estimates, the
loss function analysis and conclusions in the article
do not reflect current knowledge.

1.4 Conclusions

The PES data are not reliable enough to give accu-
rate undercount estimates. To a substantial extent
the 1991 DSE undercount estimates are artifacts re-
flecting data quality. The largest part of the original
undercount estimate is due to bad data and process-
ing error—80% on the national level. It is difficult to
deduce how much more of the undercount estimate
is similarly affected.

Because of the relativelv small sample sizes in the
evaluation data, results are broken out by the 13
evaluation strata rather than the 1,392 poststrata.
Thus, it is not known what effect the error rates and
decreases in the undercount estimates indicated by
the evaluation data would have on the undercount
estimates at the county, city and state level. How-
ever, the fact that 80% of the undercount estimate
aggregated to the national level is due to poor data
quality indicates that the DSE estimate state and lo-
cal adjustments are largely reflections of bad data in
an unpredictable pattern.
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TABLE 1
PES household interview outcomes
Interview with household 93.7%
member
Proxy interview 4.2%
Noninterview 1.6%
Out-of-acope 0.5%

The results of this study should not be taken to
mean that I believe that the true 1990 undercount
is as low as 0.4% or even 0.9%. My focus was
on whether the 1990—1991 DSE estimate process

duced of the true under-
count To that, my answer is no; there were sim-
ply too many sources of error. The accuracy neces-
sary in dozens of diverse areas to keep the total error
within the requisite bounds was simply not attain-
able. It is not attainable now and probably not in the
future.

2. PRODUCTION OF THE UNDERCOUNT
ESTIMATES

The procedure that produced the raw DSE under-
count estimates for the 1,392 poststrata can be put
into four phases. The first, which we call the ini-
tial PES, is similar to many other sample surveys.
Addresses are listed and interviewers go from one
household to the next. The PES was carried out in
July-August 1990.

The next three phases are unique: they consist
of the matching, the follow-up interviews to ob-
tain additional information on hard-to-match cases
(November-December 1990) and more matching fol-
lowed by 1mputatlon Planning for the PES and
the sub isd d in Anolik (1990),
Biemer and Stokes (1889), Childers et al. (1987),
Hogan (1989), Hogan and Wolter (1988) and Wolter
(1987a). Descriptions of operations and results are
given in Department of Commerce (1991b, Section
4), in Hogan (1993), and in Undercount Steering
Committee (1991).

2.1 The Initial PES

The Post Enumeration Survey covered 380,000
people in 169,000 households. These households
were in 5,290 block clusters selected using a strat-
ified random design. Woltman, Alberti and Moriarty
(1988) summarize the sample design of the PES, and
Hogan (1990) gives an overall description.

The first phase of the PES consisted of listing ad-
dresses in the designated blocks. Then interview-
ers covered the address lists. The questionnaire
covered name, age, sex, race or ethnicity, owner or
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renter, marital status, relation to head of house-
hold and address as of April 1, 1990 (census day).
A y of the of h hold inter-
views is given in Table 1 (Diffendal and Belin, 1991,
Table 3.1).

“Proxy interviews” are interviews with nonhouse-
hold members such as neighbors, apartment man-
agers, landlords or other knowledgeable respon-
dents. “Out-of-scopes” are persons that do not be-
long in the PES sample for a variety of reasons (i.e.,
home on a military leave, visiting for the weekend,
duplicate record, etc.).

2.2 Matching

The persons found by the PES in the designated
block clusters are referred to as the P-sample. The
persons found by the census in the same block clus-
ters constitute the E-sample. The next phase of the
PES undercount estimation procedure consisted of
attempting to match E-sample census records to P-
sample PES records. The Census Bureau has done
research on improving matching techniques for over
a decade, and the methods used on the 1990 data
were comprehensive and well rehearsed.

The matching was done in three phases. The
first phase consisted of computer matching (Jaro,
1989). This matched 75% of the records. In the next
phase, the records unmatched by the computer went
through each cof twe independent tracks. One track
consisted of two matching teams; the other, of one.
In the third phase, an adjudication team assigned a
match status code to all records on which the two pre-
vious tracks had disagreed. There was also a special
team assigned to double-check match status codes in
suspect data.

The match codes are complex and differ for the
P- and E-samples. They fall into three basic cate-
gories. For the P-sample, these are match, nonmatch
and unresolved. For the E-sample, these are cor-
rectly ated, err 1sly ated and un-
resolved. Persons could be erroneously enumerated
in the census for a variety of reasons; for example,
if they were born after April 1, 1990, or died before
this date, or if they were enumerated at the wrong
address or were enumerated more than once.

We have not been able to find a single document
giving a detailed but readable description of the
matching rules, codes and procedures. What exists
are lists of match codes and lengthy, detailed manu-
als of instructions for the matching teams. The best
brief summaries are in Department of Commerce
(1991b, Section 4) and in West, Corby and Van Nest
(1989). A more extensive description of the similar
matching procedures used in the 1988 rehearsal is in
Childers and Hogan (1989a).

TABLE 2
PES follow-up household interview outcomes
P-sampie E-sample

Interview with household

member 81.6% 79.2%
Proxy interview 17.0% 19.6%
Noninterview

or out-of-scope 1.4% 1.3%

2.3 The Production Foilow-up

After the initial matching procedure, many per-
sons were unresolved or unmatched. To get addi-
tional information about these cases, a follow-up sur-
vey was done. This included the following:

1. all people in the E-sample not matched to the P-

sample;

2. all P-sample whole h hold tches

3. proxy interview P- partial h hold non-
matches.

A total of 47,000 households were sent to follow up
(P2, Table 3.2]. The outcomes of household inter-
views {P2, Tables 6 and 7] are given in Table 2.

2.4 Imputing the Unresoived

After the new information gathered in the produc-
tion follow-up was used in the matching procedure,
12,500 persons in the E- and P-samples remained
unresolved [P1). Statistical models were used to im-
pute how many of the unresolved P-sample persons

- should be assigned as matches in each poststratum

and how many of the unresolved E-sample persons
should be assigned as correctly enumerated in each
poststratum. These models are described in Belin
et al. (1993) and Diffendal and Belin (1991).

Following the imputation procedures, the numbers
in each poststratum needed to estimate the post-
stratum adjustment factor are on hand: the census
count; the P-sample count; the number correctly enu-
merated by the census; and the number of matches.
The output consists of the raw adjustment numbers
for each poststratum (see Section 4.1).

3. THE EVALUATION DATA AND STUDIES

The Census Bureau planned and carried out an
evaluation of the process leading to the DSE esti-
mates. Sources of potential error were categorized,
and projects were designed to gather and/or analyze
data in order to estimate the magnitudes of the er-
rors. The evaluation data gathering and analysis
were mainly done following the completion of the
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PES. The results are detailed in 22 evaluation project
reports, referred to as the P-project reports.

Data for the evaluation projects (except {P13} and
[P18]) come from three sources. The first consists of
records from the quality control and quality assur-
ance procedures that were ongoing during the PES
and matching. The second is a rematching study car-
ried on using a subsample of the P- and E-records
but different matching teams. The third, and most
important, is an evaluation follow-up (EFU) which
reinterviewed a sub ple of the P le and E-
sample persons.

The narratives and tables of the P-project reports
form the basis for most of the error analysis in this
report. For this reason we give a more detailed
averview of the evaluation and the P-project reports.
This consists first of a listing of the reports and other
associated references. Second, a description of the
evaluation data sources is given. The resuits in the
P-project reports are usually given by aggregation
into 13 evaluation strata (the definitions of these
strata are given in Section 3.4).

3.1 The Evaluation Studies

All project reports were obtained from the census.
Various types of error are connected with evaluation
project reports as follows:

matching errors, P-sampie—(P7], [P8];

matching errors, E-sample—{P9a}, (P10};
interviewer fabrications—{P5}, [P5a], [P6};
census day address errors—{P4];

missing data and imputation error—(P1}, [P2],
[P3]; .
incorrect address coding—[P11];

correlation bias—(P13];

errors due to late census data—(P18};

total error summary—(P16].

* s 0o v o

¢ o o o

The full references for the P-project reports are listed
at the end of the reference section. Recently, extracts
from some of these reports have appeared in proceed-
ings volumes or journals: {P2] in Gbur (1991a); {P4)
in West, Mulry, Palmer and Petrik (1991); (P5] in
Tremblay, Stokes and Greenberg (1991); {P7] and
[P10} in Davis, Mulry, Palmer and Biemer (1991);
and (P16} in Mulry and Spencer (1991, 1993). The
published articles omit much of the detail given in
the parent P-project reports. An overall view of
the purposes and methods of evaluation is given in
Hogan {1989). Section 4 of Department of Commerce
(1991b) contains executive summaries of all of the
evaluation project reports. but there is no singie doc-
ument that gives full descriptions of all of the evalu-
ation projects.

The Census Bureau’s intention was to make the P-
project reports the definitive collection of information
regarding the evaluation of the PES and the subse-
quent undercount estimates. Almost all of the ma-
terial in this report is drawn from these evaluation
studies. Supplementary data about the P-sample
reinterviews in the EFU and the effects of the coding
error discovered in late 1991 were supplied by the
Census Bureau.

32 Quality Control and Assurance Data

During the interviewing phase of the PES, an ongo-
ing quality control operation was in place to confirm
that the PES interviewers visited the correct house-
holds and conducted the interviews according to sur-
vey pr , and to reinterviews of ques-
tionable work. Overall, about 35% of the P-sample
was reinterviewed by phone or personal visits in this
quality control operation {P5). This data was used in
[P5] to estimate the extent of undetected fabricated
interviews.

In production matching, at least three and up to
five different teams were involved in the final deci-
sion on each record not matched by computer. Logs
were kept on the intermediate decisions. These were
used in [P8] to quantify the ranges of disagreement
between the various teams. This data source is re-
ferred to as the quality assurance results.

3.3 The Matching Error Study

In the Matching Error Study, at each processing
center a sample of P- and E-records were selected and
rematched. According to the bureau, the rematching
was done more carefully than the production match-
ing. Report [P10] notes that in the rematching “all
match codes... were reviewed by MRS, the most
highly trained matching personnel.” In production
matching the matching review specialists (MRS’s)
reviewed only a fraction of the codes assigned. Re-
matching was undertaken for 71,000 P-sample cases.

The rematching was not independent of the origi-
nal matching. The rematch teams had available to
them all of the match codes assigned in the produc-
tion matching. The Matching Error Study estimates
what happens when the matching is repeated using
the same matching rules, the same computer algo-
rithm and with the previous matching information
available to the rematch team. Brief descriptions
are given in reports [P7) and [P10).

3.4 Evaluation Foliow-up (EFU)

In this phase. carried out in February 1991. a sub-
sample of households were reinterviewed to get addi-
tional information about Census Day address errors.
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in the PES can lead to large errors in the undercount
timates. There are two reasons for this.

TaBLE 3
EFU household interview outcomes
P-sample E-sample
Interview with household
memb or 87.7% 85.2%
Proxy interview 10.4% 13.4%
Noninterview 1.9% 14%

4.1 The Equation for Computing Undercount

Suppose that in a certain population pool, the cen-
sus count was Nc. If Ngg persons were erroneously
ated, then Neg = N — Ngg is the number of

noninterviews, fabricated data, imputations and so
on. The interviewers had available the records of
the past interviews. About 11,000 households were
reinterviewed, and data collected for 27,000 persons
([P4], [P9a]). The design of the EFU is described in
Reports (P3], (P4], (P5a} and (P9a]. The interview
results are shown in Table 3 {P2, Tables 8, 9 and 11].
The interviewers used were more experienced than
* those used in the PES. To quote report [P3], “A
staff composed of only current survey interviewers
was used for the EFU interviewing. The interview-
ers hired and trained for the PES and the Cen-
sus were primarily temporary employees. .. .” Report
[P4] states that the team who matched the data from
the EFU isted of Matching Technicians (Techs)
and Matching Review Specialists (MRS), the high-
est level and most trained of the matchers from the
PES”

3.5 The Evaluation Strata

Because the sample sizes in the evaluations, par-
ticularly in the EFU, are small when allocated down
to the 1,392 poststrata, most of the information in
the evaluation reports is aggregated to the 13 eval-
uation strata defined in Table 4. In particular, these
13 strata are used in [P16}, the total error report.
These strata are defined by geographic region, cen-
tral city versus non—central city and minority versus
nonminority. We will categorize information either
using these same 13 strata or by aggregating to the
national level. Table 4 lists the raw DSE undercount
estimates for each evaluation stratum [P16]. They
have considerable variation, being large in the five
minority strata (1, 3, 5, 8 and 11) and smaliler in the
nonminority strata. Secondary variations appear by
region and place type.

4. EFFECTS OF SMALL PES ERRORS

The two foregoing sections have described the pro-
duction of the PES undercount estimates and de-
scribed the evaluation data and reports, and they
form the backdrop for our error analysis. However,
to assess the effects of errors in the PES we need to
cross another bridge. It turns out that smail errors

persons correctly enumerated in the pool. The per-
sons ated by the form the E-sample.

Later, another survey of the same pool enumer-
ates Np persons (the persons in the P-sample) and, of
these, Ny can be matched to the E-sample. Then the
dual system estimate [except for a technical adjust-
ment in how Ncg is computed (Mulry and Spencer
(1991)] for the total number of persons in the pool is
defined by

Npse = Ncg x {Np/Ny).

The undercount estimate is Npsg ~ V¢ and the per-
cent undercount is this difference expressed as a per-
cent of Npgg. Suppose, for example, that N¢ = 1.020,
but it is determined that Ngg = 10 so Ngg is 1,010.
Suppose also that the number of people found in the
second survey is Np = 1,000, and that there are
Ny = 970 matches. Then Npgg = 1,041 and the un-
dercount estimate is 2.0%.

All three numbers Ncg, Np and Ny are estimates
subject to error. In particulur, Np is subject to some
of the same errors as N¢. The undercount estimates
are sensitive to errors in Np and Ny, less so to er-
rors in Ngg. For instance, if Np decreases by 0.5%
to 995, and Ny increases by 0.5% to 975, then Npsg
decreases to 1.031 and the undercount estimate to
1.0%. On the other hand, if the two changes go 0.5%
in the other direction, then the undercount estimate
increases to 3.1%. Thus we have the following:

Two 0.5% errors in estimating Vy and Np
can result in a 50% error in the undercount
estimate.

4.2 The Weighting Effect

The effect of errors is further complicated by dis-
parities in weighting. To get the DSE population es-
timate in a poststratum, the numbers used in the
formula above are weighted up from numbers in the
sample blocks. The 5,290 block clusters in the PES
were not randomly selected from ali U.S. block clus-
ters. Instead they were randomly selected from pre-
defined sampling strata.

On the average, one person in the PES corresponds
to 650 in the U.S. population, but because of the strat-
ification and nonresponse this can be uneven. There
are some block clusters where one person weights up
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TABLE 4
Evaluation strata and their estimated undercount

Location Place type Race-ethnicity DSE undercount (%)
1 Northeast Central city Minority 6.83
2 Northeast Central city Nonminority -0.75
3 United States Non—central city Minority 5.43
4 Northeast Nop—central city Nonminority 0.01
5 South Central city Minority 568
6 South Central city Nonminority 1.94
7 South Non-central city Nonminority 1.82
8 Midwest Central city Minority 3.97
9 Midwest Central city Nonminerity 1.28

10 Midwest Nop—central city Nonminority 0.39

11 West Central city Minority 6.14

12 West Central city Nonminerity 2.13

13 West Noo—entral city Nonminority + Indian 1.84

to over 10,000 in the U.S. population. Mistakes in
a handful of people in such block clusters would be
highly magnified. For example, in a certain block
cluster a single tched family isting of five
persons contributed 45,000 to the undercount esti-
mate.

Another illustration consists of two PES block clus-
ters in which a low match rate increased the na-
tional undercount estimate by almost one million
people. There were 648 persons in the two block
clusters. The problem is discussed in a 1991 Cen-
sus Bureau memorandum (Hogan, 1991). The cause
was investigated and determined as faulty census
geocoding. The two block clusters had their influ-
ence downweighted so they contribute only 150,000
to the estimated undercount,

The question is not whether the PES was accurate
compared to other sample surveys or whether the
matching was accurate compared to other matchi

comes from many different reports. Putting these
different pieces together gives insight on the diffi-
culty of the DSE estimation process. The information
available covers the following:

matching errors;
fabrications;

census day address errors;
geocoding errors;
unreliable interviews;
missing data;

imputation.

Because many different facets of the data quality is-
sue are covered, this section contains a fair amount
of detail. At the end, we summarize and look at the
implications.
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projects, but whether they were accurate in terms
of the resulting undercount estimates. Small er-
rors in estimating Vp and Ny lead to large errors
in undercount estimates. Errors in a small num-
ber of persons can be disproportionately magnified
by the weighting.

5. ERROR SOURCES AND DATA QUALITY

Estimates for some types of errors in the national
and in the 13 evaluation strata undercount estimates
can be based on the evaluation data. These are cov-
ered in the next section and show that well over half
of the national DSE undercount estimate is due to
bad data.

However, there is a considerable amount of other
information in the P-studies that is relevant to data
quality issues and potential error sources in the DSE
estimation process. This information is diverse and

Matching records from two different files of human
data with differing names, ages, missing sex or race
identifiers and different addresses can involve diffi-
cult decisions. In the present situation, one file con-
sisted of the PES records. The other file consisted
of the census records. The evaluation material con-
cerning matching comes from a rematching study,
from ongoing quality assurance records and from
the reinterviews. Error rates for matching weighted
to the nation and the 13 evaluation strata were de-
rived from the rematching study and are given in
(P16].

In this section we examine disagreement rates as
totaled over individual cases. The marginal dis-
agreement rates can be much smaller. For instance,
weighted to the total population, the number of P-
sample matches in the rematching study differs from
the number in production matching by only 0.18%,
while the disagreement rate is 1.8%.
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TABLE §
P-sample match—rematch
disagreement rates

Whole sample
Unresolved group

18%
23.8%

However, similarities in highly aggregated mar-
ginal totals cannot be used to infer that match~
rematch differences are small at the level of the 1,392
poststrata. Substantial poststrata differences can
“average out” to small differences in marginal totals
at aggregated levels. For instance, in the 13 eval-
uation strata, on average the number of P-sample

tches in the r tehing differs from the number
in the production matching by 0.41%. This is over
double the 0.18% difference found using the aggre-
gation to the total population. We can expect larger
differences at the state and city level.

5.1.1 Rematching study data. The primary sour-
ces of information about matching errors are the re-
matching study reports [P7) (P-sample) and (P10] (E-
sample). In the study, over 70,000 E- and P-sample
persons were rematched by more experienced match-
ing teams and compared with the original matching.
One indication of matching accuracy is in the dis-
agreement rates between the category asslgned by
the pr tching and that assigned in the re-
match.

The disagreement rates for the P-sample persons
are obtained as follows. In the production match-
ing, each person in the P-sample was categorized
as a match, nonmatch, unresolved or out-of-scope.
The production out-of-scope persons were assigned
zero weight in the ple and their bers do not
appear in the tables. The rematching did a simi-
lar categorization. The total disagreement rate is
the number of people categorized differently in the
two matching procedures as a percentage of the total
number categorized.

Tables 16-28 of report [P7] give cross-tabulations

of counts in the production versus rematch categories
in each evaluation stratum with numbers weighted
to the total population. The disagreement rate was
computed for each evaluation stratum and averaged
over the strata to give the first row of Table 5.

The second row of Table 5 gives the disagreement
rate between the match and rematch teams on the
membership of the unresolved category. This num-
ber is computed as the percentage of all persons cat-
egorized as unresolved by the rematch team that are
categorized differently in the production matching.
These numbers are also weighted to the total popu:
lation and averaged across evaluation strata. Cases
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TABLE 6
E-sample match-rematch
disagreement rates
Whole sample 2.1%
Unresolved group 354%
TABLE 7
SMG1-SMG2 disagreement
rotes
Matched 10.7%
Not matched 6.6%
Unresolved 31.2%

in the E-sample get put mto three categories: cor-
rectly ated; err ated; and un-
resolved. The primary evndenoe concerning errors in
this categorization comes from the rematching study
report [P10). Table 6 summarizes the extent of the
disagreement calculated the same way as for Tabie 5
and based on [P7, Tables 42-54].

5.1.2 Quality assurance results. Another source
of information concerning disagreement in produc-
tion matching is given in report (P8]. In the pro-
duction matching process, the first phase was com-
puter matching. This matched 75% of the cases. Af-
ter the computer matching and some clerical match-
ing, two teams (SMG1 and SMG2) worked, indepen-
dently of each other, on the cases not matched by the
computer.

Report [P8, Table 3.1) gives data concerning the
disagreement rate between these two teams. We
give the results since they comprise the only data
available where two teams worked independently
on matching the same cases. The breakdown in
Table 7 gives the percentage disagreement on the
major match categories. Overall, the disagreement
rate was about 10% on the cases handled by the two
teams, that is, the cases not matched by the com-
puter. The disagreement rates were computed tak-
ing the SMG1 results as the base, that is, 10.7% of
the cases categorized as “Match” by the SMG1 team
were put into other categories by the SMG2 team.

5.2 Fabri in the P-Samp

From [P5al, “Interviewers may fabricate people in
the P-sample housing units. The creation of ficti-
tious individuals has the effect of decreasing the PES
match rate causing the estimate of coverage error
[undercount) to be too large.” Also, the effect is dif-
ferential. The general belief is that the more difficult

the area is to survey, the higher the fabrication rate
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(Stokes and Jones, 1989). Thus, one expects high fab-
rication rates in minority, central-city areas—exactly
those areas which have the highest estimated under-
counts.

There are three studies estimating the extent of
fabrications in the PES. The first is the evaluation
field study; the second uses the data from quality
control; and the third is the [P6] project, which at-
tempted to quantify fabrication rates by looking at
interviewers with lly high tch rates.
The estimates of error due to fabrications used in
[P16] were based on the P-sample data in the
EFU.

Out of 14,444 cases in the P-sample EFU data, 13
were identified as fabrications, including 12 blacks
[P5a). These 13 weight to the national total as 0.03%
of the cases. Based on the [P16] estimates, this 0.03%
rate inflated the DSE national undercount estimate
by 50,000 persons (see Section 6.1, Table 15). Thus,
at a similar scaling, an undetected fabrication rate
of 1% would have inflated the DSE undercount esti-
mate by 1,650,000.

The EFU fabrication estimate may be low. To quote
from report {P5a], “The data for the study were coj-
lected in the EFU which was not designed specifically
to detect fabrication. ... Thus, it is possible that the
EFU did not identify more cases as fictitious because
there was pot enough new and additional interviewer
information to establish that the cases were fictitious
in the PES”

Report {P5) gives estimates of the fabrication rates
based on quality control data gathered during the
PES. During operations, quality control (QC) found
that 0.26% of the household interviews were fabri-
cated. Their estimate is that 0.06% of the remaining
cases on a national level are fabrications. It is diffi-
cult to know how firm the basis is for this estimate.
In particular, report [P5, page 4] states: “A limitation
for this project (estimation of the fabrication rates)
is the incompleteness and inconsistency of the QC
data sources across RCC/ROs” (where RO is regional
offices, and RCC is census centers).

Report [P6] tries to estimate the fabrication rate by
identifying interviewers with an unusually high non-
match rates. Of these interviewers, only 38% were
identified as problem interviewers by quality control
procedures, The report [P6, page 12] states: “It has
been the speculation that in data collections such as
the Census Bureau's current surveys between § and
13% of the interviews are fabricated (Biemer and
Stokes, 1989). The results from this study indicate
that in an undertaking such as the PES the percent-

The report concludes [P6, page 15] that “Overall,
between .9 and 6.5% of the interviewers were found
to have high nornmatch rates. This compares favor-
ably with the expectation that between 2 to 5% of
interviewers are dishonest in their data collection.”
The estimates in [P6} are based on fitting mathe-
matical models and on assuming that high nonmatch
rates for an interviewer as compared to interviewers
in neighboring blocks is a strong indication of fab-
rication. There is no data available to verify these
assumptions.

At present, the effects of P-sample fabrication on
the DSE estimates of undercount are difficult to
quantify, The QC and EFU estimates seem low
for reasons given above. The [P6) estimates seem
high. The potential range is large, going from
0.03% to 8.79%. On the E-sample side, fabrication
is treated as a p t of err a-
tion. Report [P9a], which uses the E-sample EFU
data to estimate errors in the erroneously enumer-
ated counts, does not break out E-sample fabrication
separately.

5.3 Census Day Address Errors

One of the most difficult sources of error to pin
down is errors in the location of residence on census
day (April 1, 1990). People who moved into the sam-
ple blocks after census day would not have been enu-
merated by the census as living in the sample blocks.
If they appear in the PES sample, the nonmatch rate
is erroneously inflated.

The EFU study found 334 P-sample respondents
who were originally classified as nonmovers but
new information revealed as after census day in-
movers. Weighted to a national level, this repre-
sents 1,410,000 persons [P4]. These cases were then
rematched using the new information. The compu-
tations in report (P16) show that this resulted in a
decrease of 811,000 people in the estimated national
undercount.

In total (nationally weighted) 41% of the newly dis-
covered movers were originally matched in the PES.
The implication is that the matching process incor-
rectly matched people not resident in the area on cen-
sus day to people counted in the area by the census
on the census day. Although the absolute number
of these people is small, they weight up to 580,313
nationally.

5.4 Geocoding Errors

Geocoding, in this context, is the assignment of
h

age is higher. Here, with the of two regi
the range was from 2.1 to 5.97%. In two regions, the
percentage went as high as 7.79 and 8.79"

ing unit addresses to the selected samplie blocks.
The census makes one such assignment and the PES
another. Errors in geocoding affect undercount es-
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imates. Suppose the PES erroneously assigned a
lousing unit to one of the sample blocks. Then the
>-sample persons in the unit could probably not be
natched against any E-sample persons, and the non-
natch rate would be inflated. These errors are the
.ubject of [P11], and the following discussion is based
n that report.

In an effort to minimize the effects of geocoding
srrors, search areas consisting of one or two rings of
slocks surrounding a sample block were defined. If
in E-sample case cannot be matched to a P-sample
:ase in its block, then it goes to follow-up and the
nterviewer is instructed to draw a sketch of the lo-
:ation of the housing unit. This sketch is then used
0 get a geocoding. If the location is in the sample
slock or search area and the enumeration is correct
n other respects, the case is classified as correctly
snumerated (CE); if not, as erroneously enumerated
EE). For a P-sample case in the block with no match
n the block, a match in the search area is sought. If
me exists, the case is put into match status.

Overall, 4.08% of the P-sample was matched to the
Census through geocoding to the surrounding blocks.
However, only 2.29% of the E-sample got CE statusin
surrounding blocks. The difference, weighted to the
aational level, is “an approximate excess of 4,296,000
in the P-sample population” [P11, Attachment]. The
implication of this resuit is that if the surrounding
blocks search had not been done, then geocoding er-
rors would have caused a doubling of the DSE na-
sional estimated undercount, to over 4%. On the
sther hand, using a larger search area might well
have produced a much lower undercount estimate.

The EFU included some of the E-sample house-
holds that had sketches made of their locations and
seocoded in the production follow-up. For these
households, the EFU interviewers made a second lo-
cation sketch and a second geocoding was performed.
Putting the geocodings into three categories (located
inside a sample block, located in a search area, lo-
cated outside of both) there is a 20% disagreement
rate between the two geocodings [P11, Table 3.1].

5.5 Reliability of Interview Data

Some information reflecting PES interview relia-
bility can be obtained from the EFU. Of the EFU P-
sample interviews 4% were rejected as being unreli-
able [P4]. The EFU interviewers were regular cen-
sus employees and more experienced than the PES
interviewers. Thus, the 4% rejection rate seems sur-
prisingly high. Of the rejected interviews 58% were
with family members, 13% with neighbors, 13% with
the apartment manager or landlord and 16% other.

The rejection rate is higher for minorities and cen-
tral cities. Report [P4, Table 5.1.4] gives the ratio of
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TABLE 8
Percentage change in match status using
new EFU information

7.2%
32.8%

Correctly enumerated
Erroneously enumerated

the number of rejected interviews to the total number
of EFU interviews broken down by evaluation strata.
It is generally large where the estimated undercount
is large. An analysis of the implications of this 4%
rejection rate on the accuracy of the DSE estimates
has not been carried out.

The EFU collected data for 11,992 E-sample per-
sons [P9a]. The new interview information was given
to the matching team along with the PES produc-
tion matching information. Match status could be
changed from the PES production match status only
if new, relevant and reliable information regarding a
case was present in the EFU interview. The cross-
tabulated data, weighted to the nation, comparing
status before and after use of the EFU information
is given in [P9a, Table 35]. Changes are summarized
in Table 8.

Over 2,000,000 persons classified as “correctly enu-
merated” in the PES became classified either as “er-
roneously enumerated” or “unresolved” after use of
EFU data. Over 1,600,000 persons originally in the
“erroneously enumerated” category moved to “cor-
rectly enumerated” or “unresolved.” The implication
is that a substantial fraction of the interview data did
not give reliable results in the original PES match-
ing. The analogous data for P-sample persons does
not appear in any of the P-reports.

5.6 Missing Data

Interviews can result in missing information for
some of the people in the household. Missing data
can affect the PES estimates in two ways. First, it
can make matching more difficult and error-prone.
Second, assignment of persons to a poststratum de-
pends on some questionnaire characteristics. Ifthese
are missing, the person may be assigned to the wrong
poststratum.

Report (P2] contains relevant data, weighted to the
nation. Table 9, based on [P2, Table 3.3] gives the
percentage missing for some PES and census ques-
tionnaire characteristics. The percentage of missing
data is highest in those strata where the estimated
undercount is highest. This property is true not only
for race, but for all other characteristics. Table 10
gives the correlations between percentage of missing
characteristics and percentage undercount over the
13 evaluation strata {P2, Table 3.4].
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TABLE 9
Percentage of missing dato
Characteristic P-aampie E-sample
Race* 2.5 11.8
Age 0.7 24
Sex 0.5 1.0
Tenure 23 25

*Report [P2] states “the race variable .. . is a combina-
tion of race and Hispanic origin.”

TaBLE 10
C ions of undi i with percentag
of missing data

Characteristic P-sample E-sample
Tenure 05 08
Sex 08 08
Age 0.6 0.7
Race 0.7 08

After matching, the missing data is filled in by a
hot-deck imputation algorithm (Diffendal and Belin,
1991, Appendix 2). This serves two purposes. One
is to allocate the persons to poststrata. The second
is that complete information is necessary for the im-
putation of the unresolved persons into match cate-
gories. This latter procedure is discussed in the next
section.

5.7 Imp ion of the U ived Cases

At the end of production matching, there were
5,359 unresolved persons in the E-sample, and 7,156
unresolved persons in the P-sample [P1]. These
12,515 are among the persons having the most in-
complete and least reliable data in the PES and
the census. Over two-thirds of the unresolved peo-
ple in the PES sample are after census day movers
(52%) or possible movers (16%), and 45% are minor-
ity (Diffendal and Belin, 1991, Table 3.6). In the
E-sample 32% have unresolved geocoding [P1].

Although the unresolved account for only 1.6% of
the total combined PES and census samples, the es-
timates of the undercount strongly depend on what
category they are finally assigned. If all unresolved
PES sample cases are assumed to be matches and all
census sample unresolved assumed to be erroneously
counted by the census, then the DSE national esti-
mate is 1,000.000 less than the census. At the other
extreme, the DSE estimate is 9,000,000 more than
the census.

The Census Bureau handles the unresolved P-
sample by using a complex hierarchical logistic re-
gression model that depends on estimating coetfi-

cients for dozens of variables (for details see Belin
et al., 1993, and Diffendal and Belin, 1991). For each
unresolved person in the P-sample, the P-sample
model 18 used to pute a match probability. In each
poststratum, the number of matches is increased by
the sum of the match probabilities of the P-sample
unresolved persons in the stratum.

The E-sample unresolved are treated using a dif-
ferent hierarchical logistic regression model (see
Belin et al., 1993, and Diffendal and Belin, 1991).
For each unresolved person in the E-sample, the
E-sample model is used to compute a correct enu-
meration probability. Then the number of correctly
enumerated people in each poststratum is increased
by the sum of the correct enumeration probabilities
of the E-sample unresolved people in the stratum.
Neither model has been tested prior to their use on
the 1990 PES data.

The outputs of these models have a significant and
differential effect on the undercount estimates. In
the five minority evaluation strata, imputation adds,
on the average, 1.2% to the undercount estimates.
For instance, in evaluation stratum 8, the imputa-
tion increases the undercount estimate from 2.8% to
4.0%, and in stratum 11, from 4.2% to 6.1%. In the

inority luation strata, i adds an
average of 0.6% to the undercount estimates. Thus,
the imputati deling is a signi contribu-
tor to the larger estimated undercounts in the mi-
nority strata. (These numbers were computed from
Ericksen, Estrada, Tukey and Wolter, 1991, Table 11,
Appendix C).

Significant proportions of key variables used in the
models (such as age, sex, race, etc.) have been pre-
viously imputed. Of the P-sample unresolveds, 28%
have at least one characteristic missing in their data.
In the E-sample the percentage is 38% (Diffendal and
Belin, 1991, pages 13 and 26). The coefficients of the
variables are estimated using the data from the PES
and the PES follow-up. This involves the further as-
sumption that the final unresolved group is similar in
nature to the persons resolved in the PES follow-up.

The only data available for assessment of the mod-
els comes from the EFU. After the imputation models
were used to assign match and correct enumeration
probabilities to unresoived PES persons, a subsam-
ple of these people were reinterviewed in the EFU.
The new information was sent back to the matching
teams and rematching was carried out. The results,
weighted to the nation, are given in Table 11 (from
[P3, Tables 3.1 and 3.2}).

The imputation models predicted that 42% of all of
the P-sample persons in Table 11 wouid be matches
and that 78% of all of the E-sample persons would
be correctly enumerated (P3, Tables 3.3 and 3.4, na-
tionally weightedi. The large proportion of the cases
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TABLE 11
Rematch results for unresolved groups
P-sample unresolved E-sampie unresclved
Match 12% Correct enumeration 62%
Nonmatch 27% Erroueous enumeration 17%
v ived 59% U ived 21%
Out-of-scope 3%

left unresolved, particularly in the P-sample, makes
conclusions uncertain.

In computing and using the match probability, the
assumption is that a high computed probability of a
match implies that the person is very likely a true
match. Thus, one would expect that, for a P-sample
unresolved person with a high computed match prob-
ability, additional information would show that the
person is indeed a match. This can be examined by
looking at the new match status (Table 12) resulting
from the EFU reinterview information for different
ranges of puted match probabilities (from [P3,
Table 3.1]).

As the match probabilities increase, the proportion
of resolved cases that result in matches increases, but
so does the proportion of unresolved cases. Report
[P3}, in summary of Table 11, states: “Thus, for P-
sample persons, the imp ion process is istent
with EFU results. However, the high percentage of
unresolved persons in the EFU (58.55 percent) may
limit the utility of this result.”

Table 13 for the new match status for the E-sample
unresolved versus the imputed correct enumeration
probability is taken from {P3, Table 3.2]. There is
no evidence here of an association between the prob-
abilities computed by the imputation model and the
enumeration status as determined by the EFU rein-
terview information.

The most important thing about estimating the
undercount is not its total magnitude, but its dif-
ferential effect on the 50 states and on thousands of
counties and cities. These differential effects are es-
timated using the all of each PES-surveyed
person into one of 1,392 poststratum. On the aver-
age there are 270 persons and 9 unresolved cases
per poststratum. How these nine cases are resolved
is an important determinant of whether there will
be a high or low estimated undercount for that post-
stratum.

Evidence for the accuracy of the imputation models
at more disaggregated levels is not available. Report
{P3] does not give a table of the imputation resuits
by evaluation strata. In the total error report {P16],
the imputation estimates in each of the 13 evalua-
tion strata are assigned zero bias. No explanation is
given.
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Other ways of looking at the imputation results

are presented in Belin et al. (1993). If attention
is confined to the 316 P-sample persons resolved in
the EFU (first two numbers of first column, Table
11), the model gives an accurate prediction of the
proportion of matches (Belin et al.,, 1993, Table 3,
page 1157). The predicted proportion of matches cat-
egorized by imputed match probabilities (as in Table
12, first two rows) is not as accurate. The results in
Belin et al. (1993), are not comparable to Tables 11
and 12 because weighting to the nation is not used
and the categorization is different.
There is another evaluation report that deals with
the img i dels ([P1], “Analysis of reason-
able alternatives”). This work is intended as a
sensitivity analysis and not as an assessment of
accuracy.

5.8 Summary of Data Quality Evidence

It was noted in Section 4 that several errors of the
size of 4% could have a large effect in the national
undercount estimates. The analysis of the evalua-
tion data not only shows sources of error potentially
larger than %’%, but also many such sources, the fol-
lowing in particular:

1. In the PES, 6.3% of the interviews were with other
than household members. In the PES follow-up,
19.2% were with other than family members.

. The per disagr ts in the P-sample re-
matching study are all well above 1%, and the av-
erage over the evaluation strata is 1.8%. In the
E-sample, the match code disagreement averaged
over the evaluation strata is 2.1%. In the E- and
P-sample, the disagreement on the makeup of the
unresolved groups averaged 27.6%.

The fact that 4% of the EFU interviews were re-
jected as being unreliable is disturbing, since the
EFU interviewers were more experienced than
the PES interviewers. The implication of 4%
unreliable information in the EFU needs to be
considered in judging the reliability of the PES
data.

. Substantial changes (7 and 33%) in enumeration
status assigned in production matching resulted
when a rematching was done using the EFU E-
sample reinterview data. This is a reflection of
the reliability of the interview data used in pro-
duction matching.

d

'S
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The imputation models used to assign unresolved
persons into match or nonmatch, correctly enu-
merated or not, are previously untested, and the
EFU evidence concerning their performance is
inconclusive. There is no evidence concerning
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TABLE 12
EFU rematch results versus imputed match probabilities
Imputed match probability
New match status 0-25% 25-50% 50-75% 75-100%
Match (%) & 13 17 15
Nonmatch (%) 44 26 15 7
Unrescived (%) 47 57 66 77
Qut-of-scope (%) 3 4 2 1
TABLE 13

EFU rematch results versus imputed correct enumeration probabilities

Imputed correct enumeration probability

New match status 0-50% 50-75% 75-100%
Correct enumeration (%) 87 50 65
Erroneous enumeration (%) 10 26 15
Unresclved (%) 23 24 20
TABLE 14 TABLE 15
Correl with DSE und. Decreases in the DSE undercount estimates due to the
evaluation data
Percent unresolved P-sample 0.7
Percent unresolved E-sample 08 Number Reason
P plus E match-rematch disagreements 0.6 -
Missing data (average) 0.7 553,000 P-sample rematching*
Rejected EFU interviews (P plus E) 05 811,000 Census day address errors*
50,000 Fabrications*
624,000 E-sample rematching*
—473,000 E-sample reinterview®
290,600 Ratio estimator bias”
accuracy at the postst_ratum level, or even at the 183,000 Late late census data
level of the 13 evaluation strata. 164,000 New out-of-scopes in rematch
T . 358.000 New out-of-scopes in reinterview
There are other indications of serious errors: the 537.000 P-sample reimzemew
EFU found 334 persons that moved into the area af- 128,000 Reinterview of noninterviews
ter census day but were not identified as inmovers 1,018,000 Computer coding error
by the PES. This number weights up nationally to Total 4,243,000

1,410,000 movers not correctly identified by the PES.
The EFU had a 20% geocoding disagreement rate
with the PES follow-up. Reported P-sample fabrica-
tion rates may be significant underestimates.

Correlations between the undercount estimates
and data quality indicators computed over the 13
evaluation strata are shown in Table 14.

The correlations of the undercount estimates with
measures of bad data indicate that it is difficult to
gauge what is being measured by the undercount es-
timates. The data quality is worst where the un-
dercount estimates are the highest—in the minority
strata. One conjecture may be that the correlations
of estimated undercounts with bad-data measures
show that where there are large amounts of bad data
there are also large real undercounts. However. the
difficulty is that we do not know how much of the es-

timate is due to bad data. Section 6 gives evidence
on this issue.

6. CHANGES IN THE DSE ESTIMATES INDICATED
BY EVALUATION DATA

6.1 Summary of Decreases in Undercount

The original national DSE undercount estimate is
2.1%, or 5,275,000 persons. All through the evalu-
ations, as more experienced personnel were used to
collect data or to rematch. it was seen that the origi-
nal DSE undercount estimates were too high. Report
{P16] attempts to give an overview and summary of
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all DSE errors as estimated by the evaluation stud-
ies. Inthe last two years, studies of the DSE estimate
errors have been published (Hogan, 1990; Mulry and
Spencer, 1991, 1993). These are based, essentially,
on the [P16] analysis.

There are omissions in [P16], and Table 15 gives
a more comprehensive summary using both the ap-
plicable parts of the [P16] report and data gath-
ered from the other P-projects as part of this re-
port. The numbers given are the decreases in the
DSE national undercount estimate indicated by the
evaluation data, and their sources will be discussed
below.

As a result of these decreases, the corrected under-
count estimate is 1,032,000, or 0.4%. The corrections
reduce the estimated undercount to about one-fifth
of the original DSE value.

The first six entries in Table 15, marked with
an asterisk, are listed in report [P16] and are
computed from the data in Tables 1-13 of [P16).
Each of these tables lists, for each evaluation stra-
tum, the bers (in the col labeled “mean™
that get substituted into the formula at the bot-
tom of page 5 of {P16} to correct the DSE esti-
mate. This was done, one error at a time, in
the order in which they were listed in the [P16)
tables. The results were then added across evalu-
ation strata to give the tabulated results.

Report (P16] gives a second set of undercount esti-
mates that includes an additional error source called
model bias, more commonly known as correlation
bias. This is the bias ascribed to the existence of
persons unreachable by any survey. However, be-
cause these bias estimates are (and must be) based
on highly speculative assumptions and have only a
tenuous connection with any data. they are not in-
cluded in our discussion.

The results of this paper were circulated to the
Census Bureau in March, 1992. In the reviews there
was agr t with the bers given in Table 15
except, perhaps, in two areas. The first is the ques-
tion of what is included in “census day address error.”
The second is the possibility that there are compen-
sating factors to the “new out-of-scope” errors. The
issues not resolved with the Census Bureau are dis-
cussed in the Appendix.

Using the bias estimate in the original version of
{P16] drops the undercount estimate from 2.1% down
to 1.4%. Alater (June 1992) total error report (Mulry,
1992b) using different evaluation strata states the
DSE as 1.6% with an upward bias of 0.7%, leading to
a bias corrected estimate of 0.9%. Thus, the Census
Bureau has come about halfway toward the estimate
given in this paper. Using their current estimates,
55% of the original DSE undercount is due to bad
data. Our estimate is 80%.
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6.2 Error Sources Not Included in [P16}

There are six sources of error listed above which
are not included in the (P16} report.

6.2.1 Late late census data. Some census data
came in after the DSE estimates were computed.
Because of time constraints, a compromise proce-
dure was worked out which used only part of the
late census data. In the blocks mest affected, the
late data was matched to the P-sample data
and the DSE estimates revised accordingly. Re-
port [P18) estimates that if all of the late census
data had been used, the DSE undercount estimate
would be reduced by 183,000 people. The rele-
vant descriptions and tables are contained in report
[P18].

6.2.2 New out-of-scopes. P-sample out-of-scopes
are cases that do not belong in the P-sample. They
are out-of-scope for reasons such as being duplicate
records, fictitious records, wrong addresses and so
on, and they should be subtracted out of the number
of persons in the P-sample.

Both in the P-sample rematch study and in the
evaluation P-sample reinterviews, many cases that
were originally classified as nonmatches were reclas-
sified as out-of-scope. The estimated decrease in the
undercount was obtained by decreasing the size of
the weighted P le by the weighted ber of
persons switched from nonmatch to out-of-scope, and
then recomputing the DSE estimate.

The out-of-scope P-sample corrections come from
two sources. The data from the remateh study is
taken from report {P7]. The reinterview data does
not appear in the evaluation reports and was sup-
plied by the Census Bureau upon request. To avoid
overlap with census day address error analysis, the
reinterview data used does not include the inmovers
reported on in (P4].

6.2.3 P-sample reinterview. In the evaluation,
the EFU P-sample reinterview persons were re-
matched using the new information. The changes
in match status were given in tables similar to the
tables in the P-sample rematch study. The number
of new matches in each evaluation stratum was com-
puted using the same method as the Census Bureau
used to compute the number of new matches from
the tables in the P-sample rematch report [P7). The
data used was supplied by the Census Bureau and
does not include inmovers.

6.2.4 Noninterview error. Some households that
were treated by the PES as noninterviews (re-
fusals, no one home, etc.) and adjusted for by being
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“weighted out” were revisited in the EFU. The EFU
was successful in getting interviews from 75% of
these households. This new data was then supplied
to the matching teams. As a result, report [P3]
states: “At the national level, an estirnated 102,403
more matches than are indirectly added by the non-
interview adjustment would be added to the PES
total.” The relevant data is in report [P3), which
gives, by evaluation stratum, the increased number
of matches.

6.2.5 Computer coding error. In late 1991 the
Census Bureau found an error in its computer code
which resulted in sometimes classifying E-sample
persons as correctly enumerated when they shouid
have been classified as erroneously enumerated
(Hogan, 1993). Correcting this error gave a revised
undercount estimate slightly over 1,000,000 lower
than the original estimate. The data on the effects of
the coding error by evaluation stratum were trans-
mitted to me in February 1992 by the Census Bu-
reau. The numbers given in the June 1992 error
report (Mulry, 1992b) indicate that only a minor por-
tion of the error overlaps with other sources of error
treated in [P16].

6.3 Decreases by Evaluation Stratum

Table 16 gives the distribution of the undercount
changes by evaluation strata. The first column is the
original DSE estimate undercount estimate. The sec-
ond column gives the undercount estimates corrected
as shown in [P16). The third column gives the esti-
mates corrected for the additional evaluation data
noted above. and the fourth column gives the total
change downward.

One trend seen in Table 16 is that the largest
decreases occur in those strata having the highest
ariginal estimated undercount. In the five minority
strata, the average decrease is 2.7%. In the nonmi-
nority strata, the average decrease is 1.3%.

6.4 Potential for Further Decreases and Changes

Even though the evaluation evidence cuts the un-
dercount estimate by 80%, the available figures are
probably conservative. The dependence in the re-
match study tends to minimize discrepancies. The
real fabrication rate may be larger than that used
{P16}. The effect of the imputation models is largely
unknown. Besides these. there are other potential
changes not previously discussed and not included
in Table 15.

i1) In the P-sample rematching and reinterview.
413.000 persons switched from an original classifi-

cation of unresolved to out-of-scope. Many of these
persons were imputed as nonmatches in the DSE es-
timates and should be treated as switching from non-
match to out-of-scope. Using the best available esti-
mates of the numbers of imputed nonmatches among
these switchers lowers the undercount estimate by
an additional 210,000. Most of the decrease affects
the five minority evaluation strata, with their aver-
age undercount estimate going from 2.9% to 2.7%.
The average undercount estimate in the nonminor-
ity strata stays about the same.

(2) The final undercount estimate for evaluation
stratum 12 seems odd. Even though it is a nonmi-
nority stratum, it winds up having the third high-
est estimated undercount (3.1%). This is higher
than three of the minority strata and is over twice
as large as any other nonminority stratum. This
may be due to a mistake in the census computation
(see the Appendix). If so, the undercount estimate
is further reduced by 236,000 persons, and the fi-
nal estimate in stratum 12 drops to 1.1%. This lat-
ter figure is consistent with the other nonminority
strata.

(3) Another problematic area is the fact that with
a search area of 1-2 rings of blocks around a se-
lected block, 4.1% of the P-sample were matched in
the surrounding blocks, while only 2.3% of the E-
sample got correct enumeration status in surround-
ing blocks. Suppose the Census Bureau had decided
to use a search area of 68 rings of blocks. With this
much larger search area more matches and more cor-
rect enumerations would be found in the surrounding
blocks.

To see what the magnitude of the change might
be, say that both rates increased by 20%, that is.
the number matched in the surrounding blocks went
to 4.9% of the total number of matches instead of
4.1%, and the correct enumerations to 2.8% instead
of 2.3%. These assumptions seem conservative, but
the undercount estimate would decrease by another
1,000,000.

There is some evidence that shows that the esti-
mated undercount would significantly decrease with
a larger search area. Concerning the two block clus-
ters mentioned in the introduction that contributed
almost one million to the estimated undercount, the
June 1991 Census Bureau memorandum states: “the
matching ... had been done correctly. However, ap-
proximately 75 percent of the non-matching people
could have been converted to a match if the search
area had been expanded.”

Another piece of evidence is that in the rehearsal
for the PES in Los Angeles in 1986, although rel-
atively few households were matched ouiside their
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TASLE 16
Ui changes by f stratum
Stratum Original DSE [P16] corrected Total corrected Change
1 68 54 3.7 32
2 -0.8 -13 -25 18
3 54 3.9 2.6 29
4 0.0 ~11 -16 16
5 5.7 3.2 15 4.1
6 19 11 0.3 16
7 18 16 086 12
8 4.0 4.2 3.9 1.0
9 13 0.5 -05 18
10 0.4 -0 -07 L1
11 6.1 57 39 23
12 21 3.7 3.1 -1.0*
13 18 0.7 -0.2 21

* These numbers may be erroneous due to a possible mistake in report {P16). See the discussion in
the Appendix. Correcting the mistake gives the numbers 1.7, 1.1 and 1.0

blocks, 38% of those that were matched outside were
matched more than five blocks away (Wolter, 1987a).

(4) The Census Bureau carefully rematched 104
block clusters having large numbers of nonmatches
and erroneously enumerated persons (Hogan, 1993).
The result was a further decrease of 250,000 in the
estimated undercount. This has not been included
in Table 15 because the possible overlap with other
error sources listed. Getting a decrease of 250,000 in
the estimated undercount by rematching 104 out of
5,290 block clusters raises the question of what ad-
ditional changes might result if the Census Bureau
had the resources for similarly rematching the rest.

7. COMMENTS ON REFERENCES

References that describe the methods used in
the adjustment rehearsals and the evaluations
of the outcomes are as follows: Anolik (1988)
for Mississippi 1986; Hogan and Wolter (1988),
Schenker (1988) and Stokes and Jones (1989) for
Los Angeles 1986; Anolik (1989) for North Dakota
1987; Childers and Hogan (1989a, b; 1990), Diffendal
(1988) and Mulry and Dajani (1989} for Missouri and
Washington 1988. These publications are interest-
ing in that they describe the outcomes of early ef-
forts that led to the methodology used in 1990. Be-
cause the rehearsals were smaller in scale than the
1990 effort, their evaluations were sometimes more
detailed.

Lessons learned in the rehearsals are summarized
in Hogan (1989). Discussion and planning for the
1990 adjustment are given in Anolik (1990), Biemer
and Stokes (1989), Childers et al. (1987) and West.
Corby and Van Nest (1989). The most comprehensive

view of the problems to be faced in 1990 is in the
Bureau of the Census document Wolter (1987a).

The Secretary of Commerce’s decision (Depart-
ment of Commerce, 1991b) came with a six-inch-high
stack of back-up material and contains good sum-
mary descriptions of the the adj pro-
cedure and the evaluations, as weil as other use-
ful material. Differing views toward adjustment
are contained. In particular, two committee reports
have informative views of the outcome of the ad-
justment project. The Undercount Steering Commit-
tee consisted of Census Bureau statisticians, with a
majority favoring adjustment (Undercount Steering
Committee, 1991). The Special Advisory Panel con-
sisted of statisticians from outside the Census Bu-
reau and split evenly on adjustment. Because of this
split, the Special Advisory Committee submitted a
number of reports, with Ericksen, Estrada, Tukey
and Wolter (1991) and Wachter (1991) being the most
substantive. Another interesting and informed view
appears in Freedman (1991} (also contained in De-
partment of Commerce, 1991b).

APPENDIX: ISSUES UNRESOLVED WITH
THE CENSUS BUREAU

After review of this paper by the Census Bureau,
two issues remained unresolved. First, the possibil-
ity was raised that some of the persons originally
classified as out-of-scope by the PES, with a subse-
quent reduction in P-sample size, might truly be in-
scope. If so, then these should be added back into the
P-sample size, therefore increasing the undercount
estimate and canceling out some of the effect of the
new out-of-scope errors.

The only data available in the P-studies concern-
ing the original out-of-scopes is in a sample of 193
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PES out-of-scope persons sent to the EFU. The re-
sults are given in Report [P3, Table 3.6]. Many of
these did come back into scope, but then were usu-
ally classified as matches. The Census Bureau pro-
vided a weighting to the national level of Table 3.6.
Based on these numbers and assuming a match rate
of 90% and that 50% of the unresolved are imputed as
matches, the overall effect would be to increase the
undercount estimate by less than 12,000 persons.

The second problem came up when investigating
the estimated undercount in evaluation stratum 12.
The estimate is increased by an upward adjustment
of 1.27% attributed to census day address error (P16,
Table 12]. However, the formula and example ini-
tially given to us by the Census Bureau for computa-
tion of the census day address error shows that the
adjustment can only be negative, and it is negative
in the other 12 evaluation strata.

In December 1991, I was informed that the formula
was incorrect, that the tables in [P4] were wrong
and that the census day address error computation
in (P4} and [P16] included all of the errors found
in the P-sample reinterviews regardless of whether
they were census day address errors or not. This was
surprising, since this error is consistently referred to
both in [P4] and (P16] as census day address error.
Furthermore, some of the tables in (P4] are repro-
duced in the published paper titled “Address report-
ing error in the 1990 post-enumeration study” (West,
Mulry, Parmer and Petrik, 1991).

I have been unable to obtain from the bureau any
more specific information regarding their method for
computing census day address error. If the P-sample
interview error is actuaily included in the census day
address error, 537,000 persons would be subtracted
from the total decrease of 4.243,000 persons detailed
in Table 15. The result would be to lift the estimated
undercount from 0.4% to 0.6%.
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Heterogeneity and Census Adjustment

for the Intercensal Base
D. Freedman and K. Wachter

Abstract. Current techniques for census adjustment involve the
“synthetic assumption” that undercount rates are constant within “post-
strata” across geographical areas. A poststratum is a subgroup of people
with given demographic characteristics; poststrata are chosen to minimize
heterogeneity in undercount rates. This paper will use 1990 census data
to assess the synthetic assumption. We find that heterogeneity within
poststrata is quite large, with a corresponding impact on local undercount
rates estimated by the synthetic methed. Thus, any comparison of error
rates between the census and adjusted counts should take heterogeneity
into account.

Key words and phrases: Census adjustment, synthetic method, loss func-
tion analysis, small area estimation.

1. INTRODUCTION

The decennial census is used to apportion Congress
and to allocate tax moneys. Over the course of
a decade, intercensal (more correctly, “postcensal”)
population estimates are developed for states and
other geographical areas. These estimates are used
to allocate tax moneys in noncensus years. In ef-
fect, census figures are rolled forward using data on
births, deaths and migration patterns.

The census is generally thought to suffer from
a small undercount, which is differential by race.
ethnicity and area. The Census Bureau proposed
to adjust the 1990 census to correct the under-
count. They divided the population into “poststrata,”
which are relatively broad demographic subgroups
thought to be more or less homogeneous with re-
spect to undercount rates. Adjustment factors for
the various poststrata were estimated from a spe-
cial sample survey done after the census, called
the Post Enumeration Survey, or PES. For more in-
formation and references, see Fay (1992a), Hogan
(1993), Freed (1991), Freed et al. (1993) or
Freedman, Wachter, Cutler and Klein (1994).

The Census Bureau'’s proposal to adjust the census
by these methods was rejected by the parent agency

D. Freedman is Professor of Statistics, and K. Wachter
is Professor of Demography and Statistics, Depart-
ment of Statistics, University of California, Berkeley,
California 94720. Freedman and Wachter testified
for the Department of Justice in City of New York et
al. v. Department of Commerce et al., a lawsuit in
which New York sought to compel census adjustment.

(Department of Commerce, 1991b). Subsequently,
the bureau considered a somewhat different pro-
cedure for adjusting the census as a base for the
intercensal estimates. Among other things, the post-
stratification was changed (Bureau of the Census,
1992a, b).

To adjust the census and to compare the errors
associated with adjusted and unadjusted counts, the
Census Bureau makes the “synthetic assumption”
that undercount rates are constant within poststrata
across geographical areas. This paper will use 1990
census data to assess the synthetic assumption,
focusing on the bureau’s revised poststratification
for the intercensal base. We find that heterogene-
ity within poststrata is quite large.

Any comparison of error rates in the raw and
adjusted census counts should take into account
the error due to heterogeneity. Otherwise, the
comparison may be quite biased against the cen-
sus. The bureau’s “loss function analysts,” which
attempts to provide unbiased estimates of risk, ap-
pears to suffer from this problem and is uncon-
vineing for that reason among others (Bureau of
the Census, 1992b; Freedman, Wachter. Cutler and
Klein, 1994; Wachter and Speed, 1991). The impact
of heterogeneity on risk estimates is discussed in
section 5.

Before proceeding, we outline the “synthetic me-
thod” used to adjust state counts, indicating where
the synthetic assumption comes into play. California
is the lead example. On census day (April 1, 1990).
members of 147 different poststrata were resident in
that state.
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One poststratum, code #301, consisted of blacks
age 0-17 living in owner-occupied housing in rural
areas anywhere in the United States. The

TABLE 1
Proxy variables considered by the Bureau of the Census (1992b)

counted a nationwide total of 764,400 such persons.
The “adjustment factor” for poststratum #301 was
estimated from PES data as 1.058. In other words,
the nationwide population in poststratum #301 as of
census day was estimated as

1.058 x 764.400 = §08.735.

rather than the census count of 764,400.

The adjustment factor of 1.058 was estimated us-
ing PES data from all across the country, California
to Maine. However, to adjust California by the syn-
thetic methed, the multiplier of 1.058 is applied to
the 4,260 members of poststratum #301 who were
resident in California on April 1, 1990, according to
the census. In other words. the number of blacks age
0~-17 living in owner-occupied housing in rural areas
in California on April 1. 1990, is estimated as

1.058 x 4260 = 4,507.

rather than the census count of 4,260.

A similar procedure is applied to each of the 147
poststrata with members resident in California, and
the adjusted population of California is obtained by
summing the 147 products. (The PES sampling
frame covered about 98% of the population; the
“residual population” is not covered by the counts
above and has to be added in separately.)

Each poststratum has its own adjustment fac-
tor, estimated from PES data covering many states.
However. this factor is applied to the members of the
poststratum resident in California. That is where
the synthetic assumption enters: undercount rates
are assumed to be constant within poststrata across
states. Our object is to assess the degree to which
the synthetic assumption holds.

For previous work on synthetic adjustment, with a
review of the literature, see Wachter and Freedman
(1994). For discussion by Census Bureau staff,
see Fay and Thompson (1993) or Kim, Blodgett
and Zaslavsky (1993). For a discussion of adjust-
ment from other perspectives, see Breiman (1994),
Choldin (1994), Citro and Cohen (1985), Ericksen
and Kadane (1985), Ericksen, Kadane and Tukey
11989), Ericksen, Estrada. Tukey and Wolter (1991),
Fay (1992a), Freed (1991). Freed and Navidi
(1986, 1992), Hengartner and Speed (1993), Hogan
(1993), Hogan and Wolter 11988), Mitroff. Mason
and Barabba (1983), Schenker (1993), Schirm (1991),
Schirm and Preston (1987). Singh (1992), Steffey
(1993), Steffey and Bradburn (1994). Wolter (19864,
1991), Wolter and Causey (1991) and Ylvisaker

Substitution rate: the tage of persons in each group whose
entire census records were imputed. (For about 1% of the popula-
tion, the census determines the number of persons in a househald,
e.g., by interviewing a neighbor, but has no 1 i i
about the accupants. Then occupants are chosen at random from
nearby houses, and their personal characteristics are imputed to
the of the target househald.)
Allocation rate: the percentage of parsons in each group with at
least ane sut of six critical items in the census record “allocated.”
that is, imputed.
Multiunit housing rate: the percentage of persons in each
group who were living in muitiunit housing (such as apartment
buildings).
Ne ilback rate: the p tage of persons ia each group who
i ire. (The d i

failed to mail back their census
is the number to whom forms were mailed.)

Mobility rate: the percentage of persons in each group who were
living at a different address five years ago.

Poverty rate: the percentage of persons in each group whose in-
comes were below the poverty line.

(1991). Choldin (1994) reviews work on the 1990 cen-
sus, and is generally sympathetic to adjustment. On
the year 2000, see Steffey (1993) or Steffey and Brad-
burn (1994), who support current plans for integrat-
ing the census, coverage measurement, and adjust-
ment; components would not be made available for
separate analysis: hence the description as a “one-
number census.”

2. RESULTS
Proxy Variables

Of course, direct information on variability of un-
dercount rates within poststrata is hard to come by.
Although the PES sampled roughiy 400,000 persons,
there are 357 poststrata in the scheme for adjusting
the postcensal base; the average sample size is about
1,000 persons per poststratum. Crossing the sample
with the 50 states prod r tory ple sizes.
To investigate the synthetic assumption, the Census
Bureau turned to proxy variables, that is, variables
thought to resemble undercount rates in terms of het-
erogeneity. A “variable” is a numerical characteristic
of population groups, with values determined from
census data. The relevant groups are the poststrata,
the states and the poststratum x state cells. We will
consider the six proxies shown in Table 1. The first
four are based on census short-form data. The last
two come from the census long-form sample. (The
denominator for long-form variables consists of pop-
ulation sizes estimated from the long-form sample.)

There is no sampling variability in the first four
proxies, and essentially none in the last two, since
the census long-form sample is so large. Of course,
there is sampling variability in estimated under-
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TABLE 2
Age-sex groups defined by the Bureau of
the Census (1992b) for adjusting the 1990
census base; intercensal estimates

Male Female
0-17 —_—1
18-29 2 4
3049 3 5
50+ 6 7

count rates, since these are estimated from a sam-
ple survey.

The undercount rates are what everybody cares
about, but the PES is too thin on the ground to
make any very strong case about homogeneity in
such rates. That is why the Bureau turned to the
proxies. The great advantage of the proxies is com-
plete (or virtually complete) data. The drawback
is that the proxies may not behave like undercount
rates, in terms of heterogeneity.

Poststrata

The poststrata considered in Bureau of the Census
(1992b) for adjusting the intercensals are shown in
Tables 2 and 3. Basically, there are 7 age-sex groups
shown in Table 2, crossed with the 51 “poststrata
groups” (PSG’s) shown in Table 3. Thus, there are
51 x 7 = 357 poststrata. These are identified by two-
or three-digit code numbers. Poststratum #11 is post-
stratum group 1 crossed with age-group 1, poststra-
tum #517 is PSG 51 crossed with age-group 7. These
poststrata are also referred to by sequence number:
code #11 is the first in sequence, and code #517 is
357th in sequence.

Age-sex group 1 (top of Table 2) consists of males
and females ages 0-17. Age-sex group 7 (bottom
right) consists of females age 50 and over.

Poststratum group 51 (at the bottom of Table 3)
consists of American Indians on reservations any-
where in the United States; PSG 30 (in the mid-
dle of the table) consists of blacks living in owner-
occupied housing in rural areas anywhere in the
United States; PSG 1 (at the top left) consists of non-
Hispanic whites living in owner-occupied housing in
large urban areas in the Northeast region of the
United States. (The Northeast census region consists
of Maine, New Hampshire, Vermont, Massachusetts,
Rhode Island, Connecticut, New York, New Jersey
and Pennsylvania.)

Basically, the population is split by race and ethnic-
ity (non-Hi ic white, Hispanic, black, Asian and
Pacific Islander, American Indian; the first category
contains any residual). There is another split on
home ownership, and another on place type (big

cities, other urban, rural); there is a final split on
census region. However, some of the cells in the re-

cross are collapsed, as shown in
Table 3 The geographic scope of the poststrata is
worth attention.The poststrata for whites are re-
gional. However, most of the minority poststrata are
national; for instance, small urban areas are com-
bined from coast to coast.

The Data Set

To describe the data, consider a 357 x 51 matrix,
with rows for poststrata and columns for the states
(and Washington, D.C.). There is one matrix showing
population counts; the (1, 1) entry gives the number
of persons in the first poststratum (code #11) living
in Alabama; the (357, 51) entry gives the number of
persons in the 357th poststratum (code #517) living
in Wyoming. (It is a numerical coincidence that there
are 51 areas and 51 PSG's.)

Likewise, there is a matrix for each proxy variable,
showing counts by poststratum and state. The (1, 1)
entry in the “substitution” matrix gives the number
of substituted persons in the first poststratum (code
#11) in Alabama, and so forth. There is a matrix
showing counts of persons in the mail universe (to
whom census forms were mailed), used as d
tors for nonmailback rates. Finally, there is a matrix
showing the population counts as estimated from the
census long-form sample, which are used as denom-
inators for poverty and mobility rates. Counts are
based on the PES target population (e.g., the institu-
tional population is excluded, as are persons in the
wilds of Alaska). These data were kindly provided
by the Census Bureau.

Descriptive Statistics

We begin with some descriptive statistics. Table 4
summarizes data on the undercount, as estimated
from the PES corrected for certain biases (Bureau
of the Census, 1992b). The overall undercount rate
is 1.580%. The root mean square standard error
(SE) of state undercount rates is 0.466%; this mea-
sures sampling error. The SD of undercount rates
across states (corrected for sampling error) is about
0.653%; this measures state-to-state differences in
undercount rates.

Table 5 gives descriptive statistics for the prox-
ies. Column 1 shows levels, that is, national rates.
Column 2 shows the SD of the rates for the 51 ar-
eas (states and Washington D.C.). Thus, 0.889%
of census forms were substitutions; the SD of the
state rates was 0.408%. The third column shows
the SD of the rates for the 357 poststrata. The
last column shows the root mean square (rmas.)
over the 357 poststrata of the within-poststratum-
across-state SD. For example, take the first poststra-
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TABLE 3
Poststrata groups (PSG’s) defined by the Bureau of the Census (1992b)
for adjusting the 1990 census base; intercensal estimates

Northeast

South

Midwest West

Non-Hispanic white
er
Urbanized areas 250 K+
Other urban
Nonurban 9
Nonowner
Urbanized areas 250 K+ 13
Other urban 17
Nonurban 21

o -

Black
Owner
Urbanized areas 250 K+ 25
Other urban
Nonurban
NonOwner
Urbanized areas 250 K+ 31
Other urban
Nonurban
Nonblack hispanic
Owner
Urbanized areas 250 K+ 37
Other urban
Nonurban
Nonowner
Urbanized areas 250 K+ 43
Other urban

14 15 1%
18 19 20
22 23 24

26 27 28
29

30

32 33 34
35

36

a8 39 40
41

42

44 45 46
47

Nonurban
Asian and Pacific Islander
QOwner
Nonowner
American indians on reservations

48

49

50

51

TABLE 4
Summary statistics on undercount rates. in percent.
corrected for certain biases in the PES

National rate 1.580%
Root Mean Square SE of rates

for 50 states and Washington D.C, 0.466%
SD of rates across 50 states

and Washington, D.C. 0.653%

tum, code #11. That poststratum had members res-
ident in six states. In those states, the substitution
rates were

0.0056 00043 0.0058 0.0056 0.0038 0.0087.

The SD of the six rates is 0.0017. Similarly for the
remaining 356 poststrata. The rm.s. of the 357 SD’s
is 0.00857 = 0.857%.

Table 5 does contain some good news for the pro-
adjustment side: poststrata absorb more variabil-
ity than do states (column 3 is bigger than column
2). There is also bad news: within-poststratum vari-
ability is larger than across-state variability (column

4 is bigger than column 2, except for muitiunit
housing). Differences between state substitution
rates, for example, cannot be explained by differ-
ences in demographics; indeed, controlling for the
poststrata makes the differences larger rather than
smaller. This may seem a bit paradoxical, but see
Section 4, which makes the connection with analysis
of variance.

If the synthetic assumption held true, the SD’s in
the last column of Table 5 would be negligible. In-
stead, they are larger than the state-to-state differ-
ences summarized in column 2. Thus, Table 5 con-
firms what is evident a priori: there is quite a lot of
heterogeneity within poststrata across geographical
areas. Moreover, Table 5 strongly suggests that the
synthetic method is counterproductive at the state
level; it might be wiser to adjust each state on the
basis of its own PES data.

Error in Adj Due to Heter

g Y

We consider the root mean squared error in syn-
thetic estimates of state-level rates for the proxies.
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TABLE §
Levels and SD’s for proxies, in percent: the first SD is over the 50 states and Woshington, D.C.; the
second SD is over the 3567 poststrata; the last SD is within poststrata across state, r.m.s. over state

Standard Deviations (%)
Within
Levei Across Acrossy poatstrata

Proxy (%) states poststrata acroas states
Substitution 0.899 0.408 0.701 0.857
Allocation 16.034 3.573 7.209 3.922
Multiunit housing 22,145 8.926 28.318. 8.755
Nonmailback 25.613 4.716 12.324 6.491
Mobility 42.738 5.270 48.918 7.949
Poverty 12918 4.132 13.586 7.616

assuming that poststrata-level rates are given. Sub-
stitutions are the lead example. Suppose the sub-
stitution rate for each poststratum (the row total of
substitutions divided by the row total of population)
is known, but the entries in the matrix (the number
of substitutions in each poststratum x state cell) are
unknown. These entries could be estimated synthet-
ically: multiply the poststratum substitution rate
by the population count in the poststratum x state
cell. Then add the entries in each column of the ma-
trix to get an estimated number of substitutions in
the corresponding state. Finally, divide by the state
population to get each state’s substitution rate. The
objects of interest are these estimated state substi-
tution rates.

In effect, each state’s substitution rate has been
estimated by the synthetic method, just as the Cen-
sus Bureau estimates undercount rates. With sub-
stitutions, the exact answers are available from cen-
sus data. Therefore the rm.s. error of the synthetic
method, across the 50 states and Washington, D.C.,
can be computed. This error is due solely to failures
in the synthetic assumption, that is, variations in
the substitution rate within poststrata across states.
The r.m.8. errors are shown in column 1 of Table 6,
in percent. For with substituti the
r.m.s. error is about 0.31%. With allocations, the
r.ms. error is about 1.79%.

At first glance, these errors may seem rather smail.
supporting the synthetic assumption. However,
much d ds on the standard of ison. The
sampling error in estimated state undercount rates
(r.m.s. SE across the 50 states and Washington, D.C.)
is about 0.5%; see Table 4. Thus, error due to het-
erogeneity in the proxies is of the same order as, or
even larger than, pling error in esti d un-
dercount rates. If heterogeneity in undercount rates
is comparable to heterogeneity in the proxies, then
heterogeneity is a major source of error in census
adjustment by the synthetic methoed. On the other

hand, if the proxies are not comparable to the under-
count rate with respect to heterogeneity, they seem
to provide little evidence about the degree to which
the synthetic assumption holds.

Of course, scale matters, and the variables in Table
6 have different overall levels. For example, the Cen-
sus Bureau'’s estimate for the undercount rate (from
the Post Enumeration Survey corrected for certain
biases) is 1.580% (Table 4). The overall substitu-
tion rate is 0.899% (Table 5). Practice at the Bureau
suggests scaling the substitution rate by the factor
1.580/0.899 = 1.758, before doing the calculations.
The second column of Table 6 gives results for this
“level-scaling.” (The arithmetic for substitutions is
1.758 x 0.31 = 0.54.) As Table 6 shows, substitu-
tions now have the worst rm.s. error of the proxies,
somewhat larger than the rm.s. SE of state under-
count rates.

There are other ways to scale besides levels. One
possibility is to equalize state-to-state variability.
The SD of undercount rates across states (corrected
for sampling variance) is about 0.653% (Table 4).
One could scale substitutions to have the same SD,
multiplying by 0.653/0.408 = 1.600 before doing the
calculations. Results for this SD-scaling are shown
in the third column of Table 6. (The arithmetic for
substitutions is 1.600 x 0.31 = 0.50.)

Apparently, there are at least two scales on which
the proxies differ from the undercounts: level and
SD. Generally, it is not possible to match on both
scales; although with substitutions or multiunit
housmg, you come very close. As Table 6 shows, con-

don Levels matter, so do vari-
ances and so would covnnanon (common patterns
in residuals across states). No scaling is perfect,
which implies there may be no good proxies for the
undercount. Furthermore, the proxies are all posi-
tive, while undercounts may be positive or negative,
the latter possibility corresponding to over
Thus, caution is in order. Still, Table 6 suggests that
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TABLE 6
Root mean square errors of synthetic estimates, in percent; six proxies for undercount
Root Mean Square Error (%)
Proxy Raw Level-scaied SD-scated
Substitution 0.31 0.54 0.50
Aliocation 178 0.18 033
Multiunit housing 341 0.24 0.25
Nonmailback 237 0.14 0.33
Mobility 3.53 0.13 044
Poverty 301 0.37 0.48
error in census adjustments due to heterogeneity is Tasiz 7

parable in magnitude to the error caused by sam-
ple variability, and perhaps even iarger.

One additional comparison may be useful. The
interest in adjusting state populations is due to
differential undercounts, which vary from state to
state. The size of these differentials can be mea-
sured by the SD of the state rates. Take substitu-

Empirical SD's, in percent: Six Proxies for under
count; the theoretical SD, based on the synthetic
assumption, is about 4.4%

tions as a proxy. The state-to-state differences are
on the order of 0.4% (column 2 in Table 5). The er-
ror due to heterogeneity is about 0.3% (column 1 in
Table 6. This error is about 75% of the effect of in-
terest. Results for other proxies are similar. Hetero-
geneity is not trivial.

The Sign Test

Come back to the 357 x 31 matrix of population
counts for poststrata by states, and the correspond-
ing matrix of substitutions. In each cell, we have the
actual number of substitutions from census records,
as well as the number estimated from the synthetic
method. For each cell, let

residual = estimate — actual.

In cells with no population. the residual is 0. Other-
wise, the residual will be positive or negative.

A strict interpretation of the synthetic assump-
tion would require the residual to be identically 0.
Clearly, the data contradict this strict form of the
assumption. A weaker interpretation is that the
residuals vary randomly (in some sense) from cell
to cell and are more or less symmetric. If that is so,
residuals would tend to cancel when adjusting states.

A sign test of the weaker interpretation can be
made as follows. For each state, there are cells
with nonzero pop ion counts, corr ding to
poststrata with members resident in that state. A
typical state has 147 nonzero cells, although Alaska
has 98; no state has more than 147. (There are
7 age groups in Table 2 and 21 rows in Table 3:
7x21 = 147.) In each nonzero cell, the weak interpre-
tation of the synthetic assuruption suggests that the

Empirical SD
Proxy (%)
Substitution 245
Al} i 240
Multiunit housing 26.5
Nonmailback 223
Mobility 16.8
Poverty 237

sign of the residual is random. Thus, for each state,
the ber of positive residuals should be binomial
with probability 1/2, the ber of trials be-
ing that state’s number of nonzero cells. As a result,
nearly half the nonzero residuals should be positive
in each state. This prediction can now be compared
to the data.

For each state, count the number of positive resid-
uals and divide by the number of cells with nonzero
population. Then compute the SD of the resulting
empirical distribution on [0, 1). The empirical SD for
substitutions is 24.5%; the SD suggested by the bi-
nomial model is 4.4%; details are in Section 4. The
empirical distribution is fairly uniform, the model
distribution is rather concentrated. In other words,
the distribution of residuals is quite different from
the predictions of the synthetic assumption. Cancel-
lation of residuals is an unlikely assumption.

Results for the other proxies are rather similar,
The six empirical SD's are shown in Table 7. The
binomial SD’s are all about 4.4%, since the number
of cells with nonzero population is virtually the same
for ali populations considered (census, mail universe
and long-form sample estimated population).

3. SUMMARY AND CONCLUSIONS

Data on proxy variables suggest substantial fail-
ures in the synthetic assumption. The r.m.s. error in
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estimated state undercount rates arising from fail-
ures in the synthetic seems para-
ble in magnitude to the rm.s. error arising from
sampling variability. Investigators who compare er-
rors in adjusted and djusted data should
take heterogeneity into account; otherwise, the anal-
ysis may be quite biased against the census. The
Census Bureau’s loss function analysis appears to
suffer from this problem (Bureau of the Census,
1992b) and is unconvincing for that reason among
others.

Postscript

At a briefing on 23 December 1992, the Bureau
announced its decision not to adjust the census.
The Bureau argued that its “loss function analy-
sis” was robust against heterogeneity; that improve-
ments could be made at the state level;, but that,
for smaller areas like cities and countries, adjust-
ment was of doubtful value (Bureau of the Census,
1992c, d; 1993).

4. MATHEMATICAL DETAILS

Index the 357 poststrata by : and the 51 areas
(states and Washington, D.C.) by 7. Let c;; be the
census count of members of poststratum i resident
in state j on census day. Write subscript “+” for ad-
dition over a subscript: thus

51
Ce=) cy

i=1

is the ith row sum in the c-matrix, corresponding to
the census count of members of poststratum i in the
50 states and Washington, D.C.

Substitutions are the lead example. Let s,; be
the number of substitutions in the cell correspond-
ing to poststratum i and area j. The first column
in Table 5 reports levels, that is, s../c... The sec-
ond column reports the SD of the state rates, that
is, the SD of the 51-vector whose jth entry is 5., /c. ;.
The third column reports the SD of the poststratum
rates, that is, the SD of the 357-vector whose ith en-
try is s../ci.. These statistics depend only on the
marginal distributions.

The fourth column in Table 5 depends on interior
cells, It reports the root mean square of the 357-
vector whose ith entry is the standard deviation of

{syleiypj=1.... 51 and c,, > 0}.
Allocations and multiunit housing are similar. For

ilback rates, thed inatoris the ber of
persons in the mail universe, rather than the census

count. For mobility and poverty rates, the denomi-
nator is the estimated census count from the long-
form sampie. .

The following example illustrates how control-
ling for poststratum increases cross-state variability;
contact will be made with analysis of variance. Let
z;; be some numerical characteristic of the ijth cell.
Let U be a random row index, and let V' be a random

b index. Consider the random variable

X = zyy.

Choose U and V with weights proportional to the cen-
sus counts, so

P{U=iand V =j} = ¢;;/csa,

where c;; is the census count in the cell and sub-
script “+” denotes summation over an index. Take
Zij = Sy, the number of substitutions in cell (i, 7).
Now E{X |V} gives the state substitution rates, and
E(var{X [U}) is the mean across poststrata of the
within-poststratum variance; means and variances
are weighted by population size. Thus, E(var{X |U})
is the analog of within-poststratum-across-state
variance. However, there is no necessary inequality
between E{var{X |U}) and var(E{X | V}), although
both are less than var(X):

E(var(X|U}) + var(E{X|U}) =varX.

The weighted results may be of some interest (Ta-
ble 8). For two out of the six proxies, conditioning on
poststratum adds variability to the state rates.

It may be useful to put the calculation for Table 6
in algebraic terms. As before, let s,, be the number
of substitutions in cell {1, ), and let ¢,; be the cen-
sus count. Let A; = s,,/ci, be the substitution rate
for poststratum i. Then the estimated number of
substitutions in cell (3, 7) is ¢;; x A, the estimated
number of substitutions in state j is £, ¢;; x A, and
the estimated substitution rate in state j is

(Tici; x A, ¢45)-

For the sign test, let n; be the number of positive
cells in state 3, that is, the number of poststrata : such
that the census countc,, > 0. Let £; be binomial, with
n; trials and success probability 1/2, independent in
j. Let n; = £,/n ;. The number of positive residuals
is modeled as £ ;, according to the weak form of the
synthetic assumption. So the empirical distribution
for the fraction of positive residuals is modeled as
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TABLE 8
Standard deviations for proxies. in percent: the first SD is over the 50 states and Washington.
D.C;; the second SD is over the 357 poststrata; the third SD is within poststrata across states, r.m.s.
over states; the last SD is taken over all poststrata x state ceils; all SD’s are weighted by population

Standard Deviations (%)

Within

Across Across poststrata Across
Proxy atates poststrata across states all cells
Subs*itution 0.26 0.65 0.35 0.74
Allocation 2.37 6.24 1.92 6.53
Multiuait housing 9.44 27.28 556 27.84
Nonmailback 4.40 12.89 297 13.22
Mobility 5.70 21.67 4.34 22.10
Poverty 3.40 1231 3.98 12.93

This distribution has empirical variance

81

1 & 1

2 2 _

s —'5—02(711"1) wherer)_-s—i ;.

=1 J=1

As usual,

1 &1
E{s?} =025 x 52 =004 =44%.

/=1n]

The model involves binomials with different num-
bers of trials. Thus, the empirical distribution is a
slightly nonstandard object. However, it seems to
be informative.

In principle, skewness in the residuals may arise
because some cells are relatively smail, and the sub-
stitution rate (for instance) is close to 0. Consider,
then. a “superpopulation” version of the synthetic as-
sumption. The null hypothesis is that. for each post-
stratum i, the number of substitutions s,; is bino-
mial, with success probability p, and number of tri-
als c,,; the numbers are independent across states j;
the success probability depends only on the poststra-
tum i. The alternative hypothesis allows the success
probability to depend on ¢ and ;.

Treating poststrata as independent, the usual like-
lihood test statistic is x = 2.2 x 10° on 6. 510 degrees
of freedom. Taking the 357 poststrata one at a time,
the mean number of degrees of freedom is 18 and
the mean \* value is 614. The most favorable post-
stratum (sequence number 258) offers five degrees of
freedom and y® = 12, so P = 3.6%. The next most
favorable poststratum (256) also has five degrees of
freedom but y? = 20 so P = 0.13%. The remaining
355 poststrata all have P < 0.1%. About 20% of the
positive cells have fewer than five expected substi-
tutions but censoring such cells does not change the
results. The superpopulation idea, whatever its con-
ceptual merits or demerits. is not viable.

5. LOSS FUNCTION ANALYSIS

Heterogeneity is appreciable, adding substantial
uncertainty to estimated undercounts for states and
smaller areas. That is our message so far. Now there
is another topic: the impact of heterogeneity on what
the Census Bureau calls “loss function analysis”, that
is, estimation of risks for the census and adjustment.

The Bureau'’s loss function analysis is done on pop-
ulation shares rather than rates. To keep the focus
on heterogeneity, we ignore problems created by bias
and sampling error in the Post Enumeration Survey.
Then risk is just total squared error in population
shares. (For background, see Freedman, Wachter,
Cutler and Klein, 1994.)

In the presence of heterogeneity, estimated risks
for the and for adjust t are severely bi-
ased. Hence, the risk difference may be biased. The
sign of the bias in the risk difference can go either
way; 11 is also a ibility. Bias in esti-
mated risks is the topic of this section.

To address heterogeneity, the Bureau uses “artifi-
cial population analysis,” creating hypothetical true
and census populations from data on proxies. Artifi-
cial population counts have to be generated for each
poststratum x state cell. There are many ways to
do this, but our approach is quite straightforward.
The census goes in as itself. Next, each proxy vari-
able corresponds to a set of poststratum x state cell
counts, for instance, the number of substitutions in
each cell. For the “true population,” we use

census + A x proxy.

The scale factor X is chosen to make the overall un-
dercount rate in the artificial population match 1.6%.
the rate estimated for the census of 1990:

total of proxy cell counts

= 1.6%.
total of census cell counts 6%
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TABLE 9
Loss function analysis using the proxies: risks have been multiplied by 10%; scale factors are chosen
to match the level of undercount. The “true risks” are romputed using data on proxies in each

risks” are

poststratum x state cell. The
The i risk for

d; is 0. 50 the

d using the synth

d risk for the census coincides with

the estimated risk difference; DIFF = 8 x SUB - 0.2 x NMB

True risks True Estimated

Scale risk risk
Proxy factor Census Adj diffe diffe
SUB 18 51 26 25 33
ALL 0.10 14 3 111 106
MUH 0.072 223 27 196 138
NMB 0.063 35 6 29 24
MOB 0.038 26 3 23 22
Pov 0.12 40 19 21 24
DIFF hid 459 381 77 224

The scale factors are shown in column 1 of Table 9;
SUB stands for substitutions, ALL for allocations
and so forth.

Of course, the proxies are part of the census pop-
ulation, while omitted persons are disjoint from
that population. For present purposes, that may not
matter. On the other hand, all methods for generat-
ing artificial populations have a basic problem: the
hypothetical “true population” may not be in close
correspondence to the actual population.

In effect, Table 6 reports the resuits of artificial
population analysis for estimates of adjustment fac-
tors, while the present section deals more directly
with shares. Wolter and Causey (1991) review Bu-
reau research on artificial population analysis for the
1980 census; also see Bureau of the Census (1992d,
1993) on the 1990 census.

Turn now to the algebra. Recall that c,; is the cen-
sus count in poststratum i and state 7, so the census
count in state j is

357

Coy = E €.
r=1

The total census population is

357 51

. B

i=1j=1

The census share for state j is csh, = ), /c,..
Substitutions are the lead example; s,, is the num-
ber of substitutions in poststratum : and state j; and
the “true undercount” t,; in that cell istaken as ¢, =
1.8 x 5,;. {As noted above, scale factors like the 1.8
are chosen to make the level of the proxy correspond
to the level of undercount: 1.8 xs../c,, = 0.016.)
The “true population share” of state 7 is -

tshy = tes) + i) /low 1

The total squared error for the census is then

51
S (csh; - tsh,)?.

i=1

This is 51/10%, as shown in column 2 of Table 3.

The synthetic method estimates ¢, as ¢;; x t;,/c.,
where t,, is assumed to be known. So the adjusted
population for state j is

357
Gy = S Cij X tin/Cia,
i=1

and the adjusted share for state j is
ash; = ay /0.

The total squared error for adjustment is

51
Z(ash] ~ tsh,).

j=1

This is 26/108, as shown in column 3 of Table 9.

The risk difference is the total squared error
for census shares minus the total squared error for
adjusted shares. This works out to 51 — 26 = 25/108,
as shown in column 4 of Table 9. Positive numbers
favor adjustment: the census makes larger errors.
Of course, in application the true shares tsh; would
not be known. However, we are assuming no bias
in the Post Enumeration Survey and no sampling
error; so the “adjustment factors™ ¢,./c.. are known
with certainty.

Invoking the synthetic assumption, the error due
to adjustment is estimated as 0. On the same ba-
sis, the squared error for the census is estimated
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as

51
> tesh; - ash,)”.

j=1

This is 33/108, as shown in the last column of Ta-
ble 9. (The estimated risk for the census coincides
with the estimated risk difference.) In this exam-
ple, the estimated risk difference based on the syn-
thetic assumption is about one-third larger than the
true risk difference. In other words, the Bureau’s
loss function analysis, which rides on the synthetic
assumption, overstates the advantages of an adjust-
ment based on the synthetic method. In the presence
of heterogeneity, loss function analysis is biased to-
ward adjustment.

Results for other proxies in Table 9 are computed
in a similar way. (Here, the denominators for non-
mailback rates are the census counts; the denomina-
tors for mobility rates and poverty rates are census
counts estimated from the long-form sample.) The
poverty rate (POV) goes like the substitution rate.
For allocations (ALL} and mobility (MOB), however,
heterogeneity causes aimost no bias in estimated risk
differences. For multiunit housing (MUH) and non-
mailback rates (NMB), heterogeneity creates a bias
against adjustment.

A further complication should be mentioned: the
proxies are all positive, but undercounts can be
negative—when the corresponding cell has been
overcounted. To indicate the possibilities, we use
DIFF = 8 x SUB - 0.2 x NMB as a proxy. The
bias against the census is remarkable, a factor
of 3. (DIFF,.,/c.o = 2.1%. the estimated level of
undercount on July 15, 1991; 8 x SUB more or
less matches the gross omissions while 0.2 x NMB
matches the erroneous enumerations; see Depart-
ment of Commerce, 1991b.) In short, Table 9 shows
that almost anything can happen.

A bit of algebra may make the situation clearer.
The bias in the loss function analysis is the difference
between the true risk difference and the estimated
risk difference. For state 7, this is

(esh; - tsh;)? - (ash, - tsh,)? - (csh; ~ ash;)?
=2 x (ash; - csh,) x (tsh; — ash;).

Thus, loss function analysis is “conservative,” that
is, biased against adjustment, when adjustment of
shares is conservative:

ash, > csh, and tsh, > ash,

or

ash, < ¢sh; and tsh, < ash,.
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TABLE 10
Correlations of proxy rates with undercount rates; the unit of
analysis is either the poststratum or the state

Unit of Analysis
Proxy Poststratum State
Substitution 0.40 0.28
Allocation 0.0080 0.10
Multiunit housing 0.24 0.0021
Nonmailback 0.43 0.37
Mobility 0.33 0.53
Poverty 0.42 0.44

Otherwise, loss function analysis is biased against
the census.

It may be noted that none of the proxies are well
correlated with undercounts (Table 10). Allocations
and multiunit housing are particularly weak in this
respect. Furthermore, the biases (like the risks
themselves) are driven by data for only a few of the
51 areas.

A minor inconsistency in our scaling should be
noted too: as the denominator for its undercount
rate, the bureau uses the estimated true population;
our denominator for the proxy rates is the analog
of the popul In principle, these rates
should be level-scaled to 1/(1 — 0.0158) ~ 1.606%
rather than 1.580%.

Table 9 quantifies bias in estimated risks due
to heterogeneity—for the proxies. For undercount
rates, however, the bias is unknown. The Census Bu-
reau seems to argue that, for a majority of its proxies,
the bias is negligible or runs against adjustment (Bu-
reau of the Census, 1993). However, we think the ba-
sic question is still open: are undercounts more like
substitutions, or allocations, or multiunit housing,
let alone DIFF? The data do not answer this question.

To sum up, in proxies for the undercount rate,
heterogeneity is appreciable. This creates substan-
tial extra uncertainty in estimates for states and
smaller areas. The same conclusions are likely to
hold for undercounts themselves. With respect to
loss function analysis, the bias due to heterogeneity
may be substantial; the data do not decide the issue.

tion
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Can We Reach Consensus on Census

Adjustment?
Thomas R. Belin and John E. Roiph

1. THE PROSPECT OF CONSENSUS IN A
CONTENTIOUS DEBATE

That the widespread agreement among statisti-

Abstract. Al pting a te head t is an imperfect method for
carrymg out a census, as is modlfymg an attempted headcount with
d adjt ts. It is a mistake to that one approach
emoys a sc1ent1ﬁc presumptxon over the other. There are important details
ilable from tion studies of the 1990 d ial that reflect
upon the accuracy of adj 1 and djusted figures. D
about adjustment might therefore be based on comparing the accuracy of
alternative census-taking strategies at some level of aggregation of the
population. In any such comparison, the choices of an appropriate level
of aggregation, the factors defining the aggre; and appropriate loss
criteria are important issues to decide in advance. After providing con-
text for decisions about census-takmg strategy, we comment on the recent
literature on tment, including the papers by Freedman and
Wachter and by Brexman contamed in thm issue; we also discuss the Cen-
sus Bureau's plans for the year 2000. We conclude that the 1990 approach
to summarizing the accuracy of an adjusted census can be improved upon,
but that many of the critici of djustment do not reflect a bal-
anced decmwn-makmg perspective, We also conclude that the Census
Bureau is pursuing constructive research in evaluating a “one-number
census,” and we suggest that statlstlcmns have a role to play in avoiding
the costly legal battles that have plagued recent by assisting in
the process of deciding on a desxgn for the 2000 census.

Key words and phrases: Decision, loss function, census adjustment, one-
number census.

For an effective adjustment procedure to be widely accepted. given that
not all localities will benefit, it is important that there be as widespread
under ding and agr t as possible within the profe I commu-
nity of statisticians that a general reduction in differential coverage error
is sufficiently desirable to accept adverse imp on some individual lo-
calities. —Panel on Decennial Census Methodology of the Committee on
National Statistics, National Academy of Sci 1985.

Freedman and Wachter (1994; hereafter FW) and by
Breiman (1994). We are far from sure that consen-
sus is attainable on census adjustment, but we think
it should be possible to settle issues that in the past

cians envisioned by the National Academy panel
does not exist is clear from the preceding papers, by

Thomas R. Belin is Assistant Professor in Residence,
Department of Biostatistics, UCLA School of Public
Health. Los Angeles, California 90024-1772. John
E. Rolph is Professor of Statistics, University of
Southern California Business School. Los Angeles.
California 90089-1421.

have stood in the way of consensus.

Our primary goal in this article is to set forth the
key substantive issues in the debate over statisti-
cal adjustment to address differential undercount in
the decennial census. To sharpen our focus, we have
tried to separate statistical principles from the many
relevant technical details that would attend any pro-
posed adjustment. Our hope is that by highlighting
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points of contention and contributing to a sensible
framework for discussion, we might help in putting
our profession’s collective energies to more construc-
tive use than having us argue about philosophi-
cal differences in a courtroom every 10 years from
here on in.

Several themes permeate the adjustment debate:
the interplay of personal and scientific principles, the
idea that census adjustment should be viewed as a
decision problem, the role of formal loss functions
in such a decision, and the question of what level
of aggregation is appropriate for evaluating alterna-
tive census numbers. The paper by FW discusses
the impact of a particular source of uncertainty on
the kinds of evaluations that might be used to decide
about adjustment, and the paper by Breiman raises
several provocative points in connection with the pro-
posed adjustment of the 1990 census. We discuss the
papers by FW and by Breiman with the goal of re-
lating them to the broader context of the adjustment
controversy.

Although we wish to promote consensus, not all of
our comments, particularly about the latter paper,
are conciliatory. Consensus-building sometimes re-
quires criticizing ideas around which consensus will
never emerge, and this we have endeavored to do.

The two of us have come at the census undercount
problem from different angles. Belin was a graduate
student in the Harvard Statistics Department whose
thesis work on computer matching of census and
post-enumeration survey (PES) data brought him to
the Census Bureau, and he worked at the Bureau
from mid-1990 to mid-1991 developing programs
that were used for the imputation of cases with unre-
solved enumeration status in the 1990 PES. Rolph is
presently an American Statistical Association repre-
sentative to the Census Advisory Committee of Pro-
fessional Associations and served as a member of a
National Academy of Sciences committee in the mid-
1980’s that produced the report from which the open-
ing quotation is taken; he also testified in the New
York et al. v. Commerce Department et al. lawsuit
for the plaintiffs on issues pertaining to regression
smoothing techniques used in the proposed adjust-
ment procedure.

The rest of the article is organized as follows. Sec-
tion 2 reviews central elements of the adjustment
controversy, with special attention to issues that in-
volve human judgment. In Section 3, we discuss the
1990 adjustment operation. adding details not con-
tained in the FW and Breiman papers, in order to
provide the groundwork for our later comments on
those papers in Sections 4 and 5. The growing sup-
port for a “one-number census” in the year 2000 is
the subject of Section 6, and we offer some conclud-
ing remarks in Section 7.

2. THE ADJUSTMENT DEBATE

Scientists, politicians, government officials and
members of the judiciary, among others, have ar-
ticulated viewpoints on strategies for census-taking
that frequently conflict. There is now a volumi-
nous statistical literature on the subject: for ex-
ample, Alho, Mulry, Wurdeman and Kim (1993);
Belin et al. (1993); Bell (1993); Bryant (1991,
1992, 1993); Citro and Cohen (1985); Cohen (1990,
1991); Cressie (1992), Darroch, Fienberg, Glonek
and Junker (1993); Datta et al. (1992); Ericksen and
DeFonso (1993); Ericksen and Kadane (1985); Erick-
sen, Kadane and Tukey (1989); Ericksen, Estrada,
Tukey and Wolter (1991); Fay, Passel, Robinson and
Cowan (1988); Fay and Thompson (1993); Fienberg
(1989-1992, 1992a,b, 1993, 1994a); Freedman (1991,
1994); Freedman and Navidi (1986, 1992); Freedman
etal. (1993); Hogan (1992a, 1993); Hogan and Wolter
(1988); Isaki, Schuitz, Diffendal and Huang (1988);
Kruskal (1991); Martin, Brownrigg and Fay (1990);
Meyer and Kadane (1992); Mulry and Spencer (1991,
1993); Robinson, Ahmed, Das Gupta and Woodrow
(1993); Rolph (1993); Royce (1992); Schirm (1991);
Schirm and Preston (1987); Wachter (1991, 1993a,
1994); Wachter and Speed (1991); Wolter (1991);
Wolter and Causey (1991); Zaslavsky (1993a); along
with the documentation of the 1991 adjustment deci-
sion (Mosbacher 1991a); the transcript and exhibits
from the New York et al. v. Commerce Department
et al. lawsuit over the proposed 1990 adjustment
(U.S. District Court 1992); the special sections of the
Journal of the American Statistical Association in
September 1993, of Jurimetrics in Fall 1993 and of
Survey Methodology in June 1988, December 1988
and June 1992; and the recent National Research
Council reports by the Panel on Census Require-
ments in the Year 2000 and Beyond and by the Panel
to Evaluate Alternative Census Methods (Commit-
tee on National Statistics, 1993a,b). Our goal here
is to provide some context for the adjustment debate
and to do so in a way that makes the “consensus” in
our title a plausible objective.

2.1 Accuracy and tha Census

Thomas Jefferson’'s suspicion of an undercount in
the 1790 census (Ericksen, Kadane and Tukey, 1989}
has often been cited in the adjustment debate as an
early sign in our history that the census needs fixing.
There was a differential undercount between blacks
and whites after the Civil War {Anderson, 1988). and
the Census Bureau has published black—white dif-
ferentials based on demographic analysis from the
1940 census onward. To obtain estimates of differ-
ential undercount broken down into subpopulations
defined by geography and other characteristics, the
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Census Bureau has used “dual system estimates,”
which are described by Breiman and to which we
allude later. The “adj t debate” surr
the 1990 decennial census has centered on the com-
parison of census numbers that include a correction
based on estimates of differential undercount and
bers that no such correction. We
now describe some of the issues at the heart of the
debate.

2.2 “Personal and Political” Considerations in
Loss Functions
e the

Formal y icks to p ted to the
unadjusted counts in the form of loss functions were
used by the Census Bureau in their evaluations of
1990 census results. There has been criticism of
the idea of red d about adjustment to a
comparison of “loss estimates” that synthesize large
quantities of data with fairly crude statistical mea-
sures. Kenneth Wachter, in his report to the Sec-
retary of Commerce ag a member of the Secretary’s
Special Advisory Panel on the 1990 Census, wrot.e

.
!
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Extra efforts to guarantee the Census Bu-
reau’s indi d and obji ity would
be required.

Wachter (1991, pages 42—-43) further argues that the
“most serious consequence” of adjustment on future
census efforts is that politicians would be likely to
reduce funding for data collection, notably the ex-
pensive efforts to collect information on especially
hard-to-count individuals, which he describes as a
“tragedy” because the information lost at the mar-
gin is “especially precious as background for policy.”
Although information on hard-to-count people may
be precious, data from the “coverage improvement”
efforts Wachter defends do not seem to have an espe-
cially prominent role in current policymaking; also,
their cost-effectiveness is questionable (Ericksen and
DeFonso, 1993). In any event, we do not endorse
Wachter's speculative predictions about the conse-
quences of using estimation techniques in census-
taking, but we do agree that there are a variety of
relevant nonstatistical issues that should be aired
and discussed by all parties, statisticians and non-
tatisticians alike.

the following (Wachter, 1991, page 5, h in
original):

I do not believe that any highly aggre-
gated index or loss function is appropri-
ate for summing up overall accuracy. It
is informative to understand how much
the outcomes of calculations with different
versions of such aggregated indices differ.
But the choice among them is not a sci-
entific choice. Each such index involves
implicit value judgments about different
sorts of error. For example. each index de-
termines whether a few large errors are
more serious than a great many smaller er-
rors. Whether we agree with a particular
tradeoff is a matter of personal and polit-
ical values. It should not be disguised as
science.

An example that illustrates what Wachter has in
mind as a relevant “personal and political” consid-
eration is his concern for future funding of censuses
(Wachter, 1991, page 42, emphasis in original):

I believe that Census adjustment would
reduce the stoke that individuals. civie

One reason it has been so difficult to build consen-
sus on census adjustment is that the “rules of the
game” do not seem to be fixed. For example, Wachter
(1991, page 4) commented (emphasis in original):

I have heard versions of an a priori argu-
ment contending that we should always be
able to do better by using all our data, com-
bining all the information we have, than
by restricting ourselves to one part or an-
other. Thisis meant to be an argument that
we can do better by combining the Census
enumeration with the PES than by using
the Census alone.... The assumptions of
this argument. .. .do not hold for the Cen-
sus and the PES. In ordinary life, we all of-
ten make wrong decisions figuring in new
information, when we would have been bet-
ter off to stay with what we thought at first.
The question of whether counts can be im-
proved is an empirical question, not an a
priori one.
When bined with his 1t that “I do not
believe that any highly aggregated index or loss
function is appropriate ..." one page later in his re-
port, this passage presents us with a philosophical

leaders, and Congr [ repr ive
would have in coverage improvement ef-
forts. If coverage improvement efforts suf-
fer, our knowledge of the characteristics
of the hard-to-count population will suf-
fer too. Adjustment would also increase
the political leverage of technical decisions.

dary. On the one hand, Wachter argues that
adjustmem is an empirical question and that it is
only from evidence in the data that we can reliably
infer that adjusted counts are more accurate. On
the other, however, Wachter argues that no index for
summarizing the evidence from data is an unambigu-
ous measure of whether one estimate is better than
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another. How he would have us proceed is unclear.
Our view is that it would be helpful, at the very least,
to agree upon what type of evidence from the data
would be viewed as favorable for adjustment.

Some may accept Wachter’s position on both fronts
and may then reason that adjustment is philosoph-
ically untenable. We reject this argument, as it
fails to heed the warning cited by several commen-
tators on the adjustment debate (e.g., Tukey, 1991;
Fienberg, 1992a), namely, “Don’t let the perfect be
the enemy of the good.” Substantial gains in ac-
curacy have been shown to be possible through ad-
justment by research such as Schirm and Preston
(1987), Isaki, Schultz, Diffendal and Huang (1988)
and Zaslavsky (1993a), and several investigato:
have found that isons between djusted
and adjusted counts are apt to agree across reason-
able loss function choices (see Citro and Cohen, 1985;
Schirm and Preston, 1987; Mulry, 1992a; Mulry and
Spencer. 1993; Zaslavsky, 1993a). The issue of how
to balance evidence from the data with a priori con-
siderations is admittedly difficult, but we see no rea-
son to ignore the evidence from research on loss func-
tion analysis.

23 idation” of Adj Methods

In responding to the ar t “Nothing is per-
fect, and don't let the best be the enemy of the good,”
Freedman and Navidi (1992) write the following:

‘We think the census is imperfect, but good.
We think the smoothing models are quite
questionable, and the arguments to defend
them are bad. Proponents of adjustment
have an obligation to state their assump-
tions and produce data to validate them.
The models don't have to hold perfectly, but
departures from assumptions and their im-
pacts need to be studied. Otherwise, the
algorithms have no justification except fa-
miliarity.

Of course, the adjustment process should be fully
documented with its assumptions spelled out, and
indeed that happened. But did proponents of the
change that was made early in 1994 in the way unem-
ployment figures are produced (Plewes, 1994) “vai-
idate” their assumptions? What would it take to
“validate” such assumptions. and who gets to decide
whether the assumptions are “validated?”
Freedman offered a hint of what kind of valida-
tion he had in mind in some personal correspondence
with Belin (Freedman. 1993a). The discussion fo-
cused on results presented in Belin et al. (1993)
comparing predictions from the P-sample imputation
model to results from evaluation follow-up (EFU)

interviewing, an operation that in part investigated
individuals whose enumeration status in the census
was unresolved. We later describe the EFU operation
in more detail, and we also examine the accuracy of
imputation further in the context of Breiman’s pa-
per. For present purposes, it is relevant that fewer
than half of the individuals whose a-
tion status was unresolved in the PES were able to
be resolved through the additional review. However,
among those EFU cases that were resolved, 31.6%
were determined to have been enumerated in the
census, and the imp model had predicted that
32.2% of these cases had been enumerated with a pre-
dictive standard error of 2.2%. Belin (1993) asked
Freedman:

I am curious, since you seem to think that
the EFU data titute evidence inst
the approach we used, can you offer a
hypothetical scenario in which the EFU
data would come out in such a way that
you would not criticize our imputation ap-
proach? I really do not mean to be facetious
here; I simply de not know what might si-
lence some of the critics on this point.

Freedman (1993a) wrote the following:

[Wlhat would have to happen in EFU to
persuade me? If all or nearly all of the im-
puted cases in production had been in the
sampling universe for EFU, and a very sub-
stantial fraction of the sampled cases had
been resolved in EFU, and the match sta-
tus as determined in EFU had on average
matched the imputed probabilities (condi-
tional on some covariates of interest), and
EFU fieldwork had been done more or less
properly, then I would be quite persuaded,
indeed, this would be a very serious argu-
ment. Since none of these conditions are
met, I find the assertion that EFU validates
the model to be somewhat frivolous.

Freedman’s position here is very extreme. With the
designation of “unresolved” status coming much later
than the original interview, roughly six months later
in the 1990 PES, one could never design a PES-EFU
program to guarantee the high response rate that
Freedman demands as a precondition to “validation.”
There is uncertainty inherent in any adjustment op-
eration due to the inevitable presence of unresolved
cases and the inevitable difficulty of following them
up. We think it makes sense to weigh this uncer-
tainty against the foregone conclusion that the cen-
sus headcount will never be perfectly calibrated in
all parts of the country for all population subgroups.
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It strikes us as an extreme position to be so intoler-
ant of uncertainty from a source such as unresolved
enumeration status that one would reject adjustment
out of hand without canmdermg the degree of bias

in the t. Meanwhile, the
assertion that 31.6% does not constitute close agree-
ment with 32.2 + 2.2% raises questions about what
standard Freedman is using in his evaluation of the
data.

Ultimately, the Freed Navidi position, “We
think the census is imperfect, but good,” begs the
question, because the determination that the census
is “good” is in the eye of the beholder. Is there no room
in statistical science for those who say, “We think the
census could be better™

2.4 Producing Census Counts as a Decision
Problem

The 1990 attempted head resulted in com-
pletely implausible census counts. So did the pro-
posed 1990 adj t. By “completely implausible”

we mean that there is evidence in avmlable data that
suggests the presence of systematic errors in the allo-
catmn of population counts to areas The attempted
d was letely ible b atag-
gregated levels there was a clear bias in the cov-
erage of minority populatmns The proposed ad-
justed ts were
there is demonstrable heterngenelty in undercount
rates within poststrata assumed to have constant
within-stratum undercount rates (FW; Hengartner
and Speed, 1993). That a choice has to be made be-
tween imperfect alternatives is obvious. Population
counts have to be produced, so we have to choose from
among “implausible sets” of counts.

Zaslavsky 11993a) has proposed what appear to
be less implausible models than either of these
other two, a develop t that we laud. Surely
Zaslavsky's models are not perfect, but violations of
the assumptions of Zaslavsky’s models appear to be
harder to find than violations of the assumptions un-
derlying either an unadjusted census or an adjust-
ment based purely on dual-system estimation. Inour
opinion, the census would be better if it were harder
than it currently is to find systematic errors in it.

for a D on Adj

2.5 Guideli

Important constraints attend this decision prob-
lem, notably time, available methodology, and the
need to have the solution be broadly acceptable to
a skeptical public and its elected officials. In such
a decision setting, there are many valid nonstatis-
tical considerations that touch on issues of fairness.
precedent for future censuses. and so on. However.

there is a need for clarification of standards or rules
to guide the decision-making process.

The 1990 adjustment decision differed from that
in 1980 in that the Commerce Department was re-
quired as part of settlement of a lawsmt to pro-
duce “guidelines” for its decisi These
which themselves were the target of a subsequent
legal challenge, put forward some general presump-
tions and highlighted several issues as relevant for
decision-making purposes. It bears repeating that
there is an important distinction to be drawnm be-
tween st 1 and nonstati I considerations.
“Guidelines” as we of them are primarily
useful as a way of prioritizing nonstatistical issues
so that statistical results can usefully inform the
decision-making process. In his paper, Breiman com-
ments as follows:

The most important [guideline], from a
statistical point of view, was Guideline 1:
“The Census shall be considered the most
accurate count of the population of the
United States, at the national, State, and
local level, unless an adjusted count is
shown to be more accurate.”

One might also say that Guideline 1, which we do not
necessarily endorse, was the most important guide-
line from a political point of view, in the sense of that
term used by Wachter (1991).

Freedman and Navidi (1992) advance the notion
that there is a “burden of proof” that any proposed
adjustment must surmount in order to be accepted,
apparently viewing such a burden as something of
a basic canon of science since adjustment is based
on statistical models. Meanwhile, in distinguishing
themselves trom “modelers,” Freedman and Navidi
appear not to acknowledge the assumption that the
attempted headcount leads to ct undercount
rates across poststrata. However, this assumption is
part of the implicit model that underlines the unad-
justed counts. In arguing that the burden of proof is
a statistical issue, Freedman and Navidi shed more
light on their own biases than they do on the broader
adjustment debate:

Asthe exchange with Fienberg indicates,
modelers are reluctant to accept the burden
of proof. Once they make an assumption. it
is taken as truth unless it can be disproved.
Even then, they may view the assumption
as useful until it can be replaced by some
other assumption.

Language is used in a specialized way.
An assumption is “reasonable” if the mad-
elers think it is reasonable. If questioned.
they introspect again. The introspection



CENSUS ADJUSTMENT 491

confirms the original conclusion; after all,
the assumptions are by now familiar parts
of the technical literature. The modelers
become indignant at those who do not share
the faith.

As for the psychological profile of the “modeler,” we
think it applies equally well to those whose “faith”
has it that the attempted headcount leads to con-
stant undercount rates across poststrata. In fact,
the assumption that the undercount rate is constant
everywhere is stronger than the assumption that un-
dercount rates are constant within poststrata, so per-
haps the criticisms apply to a greater extent to those
whose faith favors 4 d counts. M hile, it
is naive to suggest that “modelers” have a p

on using language in a specialized way for rheton-
cal purposes, as our discussion below of Breiman's
paper amply demonstrates. However, Freedman
and Navidi are certainly correct that rhetoric has
created a gulf across which it is hard to move to-
ward consensus.

To summarize, “personal and political” opinions
deserve to be considered in the adjustment debate,
and developing guidelines may be a useful way to
summarize nonstatistical issues, but there is not a
sound basis for rejecting adjustment out of hand on
scientific grounds.

2.6 What s the Right L.oss Function?

Crucial to any decision about statistical estima-
tion in the census are the “measures of performance”
(Isaki, Schultz, Diffendal and Huang, 1988) chosen
to assess the accuracy of census numbers. Such
measures have been variously referred to as mea-
sures of improvement (Wolter, 1987b), measures of
adjustment success (Schirm and Preston, 1987) and
measures of misproportionality (Tukey, 1983), but
commonly are referred to using the generic term
“loss functions” (e.g., Spencer, 1980a,b; Citro and
Cohen, 1985; Woltman, 1991; Woltman et al., 1991;
Freedman and Navidi, 1992; Mulry and Spencer,
1993; Zaslavsky, 1993a). We see a prospect for gen-
uine consensus in this area.

We begin by recounting some statements made in
the report of the Panel on Decennial Census Method-
ology in 1985 that we believe apply equally well today
as they did back then:

1. “{Ilt is impossible to determine a single loss
function that is appropriate for evaluating ev-
ery effect of an error in census numbers: each
use of the census numbers has a different effect
resulting in different component. _floss” iCitro
and Cohen. 1985, page 279).

2. “It must be accepted that no adjustment proce-
dure can be expected to simultaneously reduce
the error of all census information for every lo-
cation in the United States” (Citro and Cohen,
1985, page 281).

. “{Aldjustment should be undertaken when there
is reasonable certainty that appreciable reduc-
tion in the general differential coverage error
will be achieved. A relatively trivial reduction
would not be worthwhile, since adjustment will
surely cost time and resources to implement,
and doubt about whether the adjustment did
or did not reduce the differential coverage er-
ror would impair public confidence in census
figures. Furthermore, knowledge of a subse-
quent adjustment might reduce public coopera-
tion, thus lowering the completeness of the cen-
sus count” (Citro and Cohen, 1985, page 281).

4. “The panel believes that it is substantially more

important to reduce the general error per per-
son than the general error per place. Hence, the
panel does not recommend the use of loss func-
tions for measuring the total error that weight
each political jurisdiction equally, e.g., that de-
termine the proportion of the 39,000 revenue
sharing jurisdictions that gained or loss through
adjustment, regardless of the number of people
in each jurisdiction. Rather, the panel believes
that the contribution to total loss attributable to
an area should reflect the size of its population”
(Citro and Cohen, 1985, page 282).

(=)

There is widespread agreement that distribu-
tional accuracy, or focusing on population shares
rather than population totals, is the appropriate
goal (Schirm and Preston, 1987; Undercount Steer-
ing Committee, 1981; Mosbacher, 1991b; Mulry and
Spencer, 1993; Zaslavsky, 1993a; Rolph, 1993). How-
ever, the fourth point, that it is important to consider
the size of jurisdictions in assessments of accuracy
as opposed to g the ber of domains made
more accurate, is underappreciated. Much of politics
is place-oriented, so political interest is often in error
per place, not error per person. Thisis an issue where
getting statisticians together with students of poli-
tics might be helpful in sharpening the debate. The
rationale for the panel's recommendation that the fo-
cus be on reducing error per person was based on the
idea that each citizen’s interest should be weighted
equalily for fairness reasons.

This point evidently did not sink in among key
decisionmakers on adjustment of the 1990 census.
Then-Secretary of Commerce Robert Mosbacher. the
day after he announced his decision not to adjust the
1990 census. ted in congr ] testimony
tMosbacher, 1991b):
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Based on the measurements so far com-
pleted, the Census Bureau estimated that
the proportional share of about 29 States
would be made more accurate and about
21 States would be made less accurate by
adjustment. ... When the Census Bureau
made allowances for plausible estimates of
factors not yet measured, these compari-
sons shifted toward favoring the accuracy
of the census enumeration. Using this test,
28 or 29 States were estimated to be made
less accurate if the adjustment were to be
used.

This testimony was given only a few weeks after the
Census Bureau’s Undercount Steering Committee,
in its report, took great pains to point out that it is
a fallacy to suppose that the break-even point be-
tween adjustment and nonadjustment occurs where
the shares are more accurate in exactly half of the ju-
risdictions (Undercount Steering Committee, 1991):

Suppose [conditions hold that imply]
the census distribution lof proportionate
shares for states] is a close approximation
to the truth but differs randomly by about
1 percent, and the PES is unbiased but has
a sampling variance of the same magni-
tude. Thus, the sets of two proportions are
equally accurate. . .. Under assumptions of
normality, the negative sign {for the differ-
ence between the loss for a given state un-
der the unadjusted census versus under the
adjusted census, implying an advantage to
the unadjusted censusj should appear in an
expected 68 percent of the states, or about
34 out of 50. Intuition that the break-even
point is when half of the states have nega-
tive losses and half have positive is not cor-
rect. (emphasis in originall Further, when
the ratio of {the variance of the biases in

dj d state pepulation shares] to (the
variance of PES estimates of state popu-
lation shares] is 2 to 1, strongly favoring
an adjustment, then a similar calculation
gives that 59 percent would have negative
signs, or about 29.5 states. The expected
number of negative signs is about 21 at
a ratio of [the variance of biases in unad-
justed state shares to the variance of PES
estimates of state shares] of 5 to 1. Under
this simple model, observing 21 negative
signs is consistent with a strong positive
effect of adjustment on the measurement
of the true population proportions.

The secretary’s reliance on a summary of the re-
sults that probably had the etfect of misleading the
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assembled legislators is troubling. It may reflect the
place-oriented outlook of a political appointee who
was unaware of the apparent paradox or a conscious
choice to present results in a way that favored a par-
ticular interpretation. Either way, this portion of
Mosbacher's rationale for not adjusting the census
is weak, sounding like an argument that the presi-
dency of the United States should be awarded to the
person who wins the most number of states.

The National Academy panel in the mid-1980’s
(Citro and Cohen, 1985) cites earlier work by Kadane
(1984) that provides a rationale for the choice of a
loss function for congressional seat allocation and
by Spencer (1980b} for choosing a loss function
appropriate for revenue-sharing purposes. Tukey
(1983) and Wolter (1987b), along with the National
Academy panel, provide strong arguments about the
importance of taking into account the size of units
in assessing their contribution to aggregated loss.
Zaslavsky (1993a) adds to these arguments a seem-
ingly reasonable condition that reduces the field of
contenders of candidate loss functions, namely, that
the aggregated loss should be insensitive to division
of domains of consideration if undercount is uniform
within that domain. Zaslavsky accordingly restricts
attention to absolute error 3| X, — Ti|, where X is
the estimated population share for domain k& and
T is the true population share for domain k, and
size-weighted squared relative error £(X, — Ti)%/T}.
We endorse the loss function choices in Zaslavsky
(1993a) for the reasons outlined there and by earlier
authors (e.g., Hartigan, 1992).

Finally, we note that the methods of evaluation
in Zaslavsky (1993a) represent a substantial ad-
vance over the loss function analysis strategy imple-
mented in recent Census Bureau decisions on adjust-
ment. Rather than assuming that adjusted counts
corrected by estimated biases can be taken as true
population counts, Zaslavsky reflects the fact that
the estimated biases have variances of their own that
need to be included in the analysis for a proper ac-
counting of uncertainty. This is a technical advance
that could remove a major source of controversy over
adjustment evaluation.

2.7 What is the Right Level of Analysis?

Beyond the issue of choosing among loss func-
tions, another concern is the level of geographical
or other aggregation at which to apply loss func-
tions. Freedman (1991) discusses small-sample is-
sues that attend the problem of making adjustments
at disagregated levels. Freedman uses as an ex-
ample the city of Stockton, California, which has
a population of about 200.000, roughly a quarter
of whom are Hispanic. Stockton cannot have very
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many individuals included in a PES sample of 5,000
blocks around the country, and no stable estimates
of a Hispanic undercount rate would be available
from data in Stockton alone. The Census Bureau’s
1990 stratification pooled Stockton’s Hispanics with
other Hispanics in Southern California and pooled
its non-Hispanics with other non-Hispanics through-
out the Western states in order to estimate under-
count rates. Freedman argues that “Stockton is the
rule, not the exception,” since there are far more
local jurisdictions around the country than there
were blocks in the 1990 PES; implicitly, the argu-
ment seems to be that adjustment is untenable on
its face.

On the other hand, as noted by Zaslavsky (1993b),
direct sampie-based estimates of undercount rates
for demographic subgroups at the most aggregated
level, that is, for the country as a whole, are ac-
curate enough to detect significant differences be-
tween groups. For le, no one disp that
blacks and whites are differentially undercounted.
At a less aggregated level for example, at the level
of 50 states, sophisti t
or weighted averages of unadjusted and sdjusted
counts with weights derived from estimates of the
precision of the unadjusted and adjusted counts, may
be shown to be more accurate than unadjusted counts
(Zaslavsky, 1993a). However, there is some level
of aggregation, which Zasiavsky (1993b) terms “the
gray zone,” where composite estimates improve ac-
curacy, but the case is difficult to prove. Also, there
is what Zaslavsky (1993b) terms “the red zone,” a
level of aggregation where adjustment may make es-
timates less accurate, although again it may be hard
to prove that these small-area adjustments give less
precise estimates of population shares.

Once again, “personal and political” considerations
can also enter the picture, as loss functions may not
reflect fairness considerations that many deem im-
portant. Cain (1992) reports a systematic effect at
the level of congressional districts which raises fair-
ness questions that would be difficult to capture in
an explicit loss function analysis. In the trial on the
1990 adjustment, Cain presented a regression of es-
timated percent undercount on percent Democratic
registration among registered voters in the 52 newly
apportioned California congressional districts. which
were created based on unadjusted data. He found
that a difference of 10% in Democratic registration
was associated with a difference of 0.8% in estimated
undercount, with worse undercounts in districts that
were more Democratic.

If the choice of a level of aggregation at which to
evaluate census numbers is not decided in advance, it
will be extremely difficuit not only to build consensus
around a particular set of census numbers but even

to design an undercount evaluation program like the
1990 PES that would be broadly acceptable.

3. A SUMMARY OF THE ATTEMPTED
HEADCOUNT AND ADJUSTMENT-RELATED
OPERATIONS

Although the descriptions of the census-taking pro-
cess in the papers by Freedman and Wachter and
by Breiman are not incorrect, they are incomplete
because they do not mention some key features of
the applied setting that result in a decision-making
framework where the alternatives are imperfect and
there are crucial constraints, such as time. We give
our own psis of the census-taking p to pro-
vide a context for our later comments. See Hogan
(1992a, 1993), Ericksen, Estrada, Tukey and Wolter
(1991) and Freedman et al. (1993) for more detailed
accounts. The process that generated the official
1990 population counts we term an “attempted head-
count” for reasons that the descriptions below will
make clear.

3.1 Address Lists and Initial Enumeration Attempt

In 1990, in most areas the census assembled ad-
dress lists from a variety of public and private
sources and sent a census form to each household on
the address list. In other areas, notably rural areas
where addresses such as “Rural Route 1” might be
common to 2 number of h holds, census
ators attempted to visit each housing unit in person.
Four different enumeration strategies were used by
the Census Bureau, with all areas of the country be-
ing classified into one of these four “types of enumer-
ation areas.” Most households received one census
form, but some received none and some received more
than one. The official Census Day was April 1, 1990,
with respondents to the census asked to list residents
of the housing unit as of that day. In addition to try-
ing to include all housing units in its address list,
the Bureau attempted to enumerate homeless indi-
viduals with teams of enumerators visiting places
thought “likely” to have homeless people spending
the night. The 1990 PES was focused solely on the
popuiation in housing units and was not designed to
measure undercount of the homeless population; in
the Census Bureau jargon that Breiman invokes, the
homeless population was “out-of-scope” for the PES.

3.2 Follow-up

When a household did not respond to the first at-
tempt of the Census Bureau to count individuals liv-
ing there, census enumerators sought an interview
with a household member during May or June of
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1990 in “nonresponse follow-up.” When no house-
hold member was available, a “last-resort” interview
was sought with a neighbor, landlord, or some other
person who claimed knowledge about the residents of
ah hold. When a ator suspected
that a housing unit was occupied but did not have di-
rect evidence, individuals were added to households
through “imputation” or “substitution,” whereby the
number of individuals from a nearby household is

The PES design was a stratified cluster sample,
with all housing units in sampled blocks targeted for
inclusion in the PES sample, except in some large
blocks where subsampling of the block took place.
The stratification in the design was intended to im-
prove the precision of estimates of differential under-
count between certain population subgroups, with
some groups anticipated to have high undercounts
sampled at a greater than proportional rate. Sam-

taken as the ber for the h hold in q!
In addition, there were several “coverage im-
provement” programs. These include the follow-

ing: counting people who might be vacati

pling weights based on inverse probabilities of selec-
tion of the block were spread among the individuals
in the block, with an adjustment made to individ-
ual ling weights when subsampling was done

or traveling; double-checking h holds that were
originally classified as vacant; running newspaper
advertisements asking “Were You Counted?” that
people could clip and send to the Bureau; and re-
viewing administrative lists in an attempt to count
parolees and probationers. One of these operations,
the “Parolee/Probationer Follow-up Program,” was
not “prespecified,” or planned in advance of its mid-
1990 inception, but was undertaken when an origi-
nally planned “Parolee/Probationer Check” resulted
in much lower than expected response. About 2.9
million people were added to the population between
August and December of 1990 (Ericksen and De-
Fonso, 1993); these later enumerations were consid-
erably more likely ta be erroneous (duplicate, ficti-
tious, etc.) than enumerations obtained closer to the
official census day (Ericksen, Estrada, Tukey and
Wolter, 1991; Belin and Diffendal, 1991; Griffin and
Wajer, 1993; Ericksen and DeFonso, 1993).

3.3 Post Enumeration Survey (PES)

Before headcounting efforts began, PES workers
(also employed by the Census Bureau but not in-
volved in the attempted headcount) canvassed a
sample of blocks, recording addresses and sketching
maps, that were to be included in the PES based on &
stratified sampling scheme considering region of the
country, “place type” (i.e., central city or one of a few
types of non—central city locations), 1980 percentage
of minority population in the area, 1980 percentage
of renters in the area, and “type of enumeration area”
(i.e., census-taking methodology used in the area, re-
flecting the source of the household address in the
master address list and the strategy for contacting
the household, such as by mail or by personal inter-
view) (Woltman, Alberti and Moriarity, 1988). The
PES interviewing was done in person, mostly in July
and August, or three to four months after census day.
Some areas with high levels of nonresponse in the ini-
tial stages of PES interviewing were recanvassed by
experienced interviewers who work regularly for the
Census Bureau on its monthly household surveys.

and when interviews for particular households were
not obtained.

34 M

Breiman uges the Census Bureau jargon “E-
sample” and “P-sample,” the former consisting of the
individuals living in PES blocks on April 1, 1990,
and the latter consisting of the individuals living in
PES blocks at the time of the PES. These samples
overlap, but one reason they can differ is that people
move between census day and the time of the PES.

Names of individuals from census forms, which are
not routinely entered into census databases, were
keypunched into an E ple data file to supple-
ment demographic information from the census form,
and names and associated characteristics from the
PES were entered into a separate P-sample data file.
Name, address, and personal characteristics provide
the basis for matching records from these two data
files; when names are not available, matching is not
possible, so undercount estimation needs to accom-
modate such cases. A computer matching operation
identified obvious matches, after which information
was printed out onto forms that were reviewed by
clerical matching teams, one form for each housing
unit with a line for each individual in that hous-
ing unit. Sometimes, for reasons that will become
clear, this process is called before-follow-up match-
ing; Breiman refers to these matching efforts by
their Census Bureau acronyms, SMG1 and SMG2.
Separate matching operations were undertaken for
individuals who moved between the time of the cen-
sus and the PES; for these individuals, queries in
the PES interview about the address where the in-
dividual resided on April 1 were used to search cen-
sus data files to see whether the person had been
enumerated.

hing the E fe and P-S b

3.5 PES Follow-up

The “PES follow-up,” which took place in October
and November of 1990, attempted to resolve discrep-
ancies between the census and PES rosters by send-
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ing interviewers to the households in question. Both
and PES ators can fabricate the ex-
istence of people, and both sets of interviewers miss
residents. Thus, for both E-sample cases that did
not match a PES case and P-sample cases that did
not match a census case, interviewers attempted to
find out whether the individual lived at the sampled
housing unit on census day. The rule of thumb is that
two “sightings” in the field establish the existence of
individuals. So, for example, individuals observed in
both the census and the PES need not be followed
up; in addition, a second “sighting” in PES follow-up
is taken as establishing the exi of individuals
who had been included in the PES but not the census.
Information from PES follow-up interviewing was
returned to processing offices for “after-follow-up
matching” by teams of matching clerks, who at-
tempted to resolve individuals as having been enu-
merated or not having been enumerated based on the
additional information from the field. Some cases
inevitably remain unresolved in this process, per-

renter status, age, and sex. For the 1991 pro-
posed adjustment di d by Brei there were
1,392 poststrata; for the 1992 proposed adjustment
of the base for intercensal estimates discussed by
FW, there was a coarser stratification into 357 post-
strata. Sampling variances were estimated by a jack-
knife method, where the units being jackknifed were
the primary sampling units, namely, the sampled
blocks.

3.8 Smoothing Models

For the 1991 proposed adjustment, a hierarchi-
cal “smoothing” regression model was used that re-
Tated poststratum-level undercount rates to covari-
ates. Because large estimated undercounts are typ-
ically associated with large variance estimates or,
more specifically, because the error in estimating
the mean for a Poisson-like undercount rate is apt
to be correlated with the estimated variance, “raw”
sample variance estimates were modeled to produce

haps because a follow-up interview was not obt: d
Since these cases were selected for follow-up inter-
viewing on account of a discrepancy between the
census and the PES, they are clearly not a random
subsample of the PES sample. Thus, ignoring unre-
solved cases in undercount estimation would lead to
predictable biases.

36 E tor Unr I

For these remaining unresolved cases, rather than
attempting further follow-up interviewing, logistic
regression models based on characteristics observed
on each individual were used to impute a probability
of having been correctly enumerated. These proba-
bilities were used to estimate undercount rates and

d Cases

to characterize uncertainty about those estimated °

rates (Schafer and Schenker. 1991; Belin et al., 1993).
The logistic regressions used not only personal char-
acteristics such as age, race and sex, but also process-
ing characteristics such as “before-follow-up match
status,” which reflects information such as that there
is a person in the census who appears to be a possible
match for the given unresolved P-sample individual
or that the unresolved person was part of a whole
household of individuals who did not match anyone
in the census even though the address where they
resided was included in the census address list. As
shown in Belin et al. (1993}, such distinctions clearly
have great predictive value.

3.7 Adjustment Poststrata

Estimation of undercount rates was done for var-
ious poststrata defined by the following: geogra-
phy, place tvpe. race or ethnic origin, owner or

thed” variance estimates for input into the
smoothmg of undercount estimates (Hogan, 1993).

There were a few poststrata where the combina-
tion of presmoothing and smoothing led to under-
count estimates that did not appear to pass a test
of face-validity. For example, Asian—Pacific [slander
males aged 20-29 in New York City had a direct
estimate of a 34% undercount, and presmoothing
approximately halved its estimated standard devi-
ation from 14.4% to 6.2%. That poststratum became
an influential point in the regression; for 12 post-
strata involving Asians and Pacific Islanders in New
York City, the mean + SD of their estimated under-
count rates went from 4.3 + 20.4% before smooth-
ing to 13.4 = 2.0% after smoothing. The consider-
able shrinkage of the undercount estimates for these
poststrata is a reflection of limited sample sizes, and
this degree of sensitivity was unusual. To lessen the
impact of influential and outlying poststrata, which
were identified through analysis of regression resid-
uals (Bell, 1991; Hogan, 1993), the variances of the
undercount estimates for these poststrata were left
“un-presmoothed.” This yielded final undercount es-
timates for the 12 Asian—Pacific Islander poststrata
in New York City of 9.8 + 1.9%, these being regarded
as superior to the estimates with all variances pre-
smocthed as a matter of face-validity.

Much controversy attended the use of such models
in the New York v. Commerce Department lawsuit
(Freedman, 1992; Freedman et al., 1993); the issue
of smoothing was perhaps the most prominent tech-
nical issue argued there. In that context, the second
author expressed strong support for such models be-
ing used as they were by the Census Bureau in their
1991 proposed adjustment (Rolph, 1992, 1993).
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While far from a perfect fix to a challenging tech-
nical probiem, the decision to presmooth was based
on the technical issue of avoiding bias in estimating
Poisson-like means. We mention this to refute the
recent suggestion by a group of authors (Freedman
et al., 1993) that a “circular” argument was the basis
for presmoothing, or, as those authors putit, that pre-

thing is “defended b it delivers ]
that agree with a priori expectations [about minor-
ity under ].” These ts ignore the ratio-
nale for the decision four years earlier at the Census
Bureau to carry out presmoothing for bias-reduction
reasons.

3.9 Evaluation Studies

To inform officials better in the decision-making
process, the Census Bureau attempted to synthesize
components of error in undercount estimates inte a
“total error model” (Mulry and Spencer, 1991, 1993).
Such errors were estimated by a series of projects
such as a rematch study, in which additional match-
ing clerks reviewed a sample of cases, with results
later compared to those of the original PES matching
clerks, and “evaluation follow-up” (EFU) interview-
ing, where a final attempt was made to reach indi-
viduals in the PES sample to assess undetected PES
fabrication, the actual enumeration rate of individ-
uals who were unresolved in PES processing and so
on. Breiman (1894) focuses on the accuracy of these
studies.

In addition, a “loss function analysis” was used
to inform the adjustment decision by estimating the
costs of errors iated with the d head-

count and the adjusted counts. Here, simple func- -

tions are used to approximate the costs of errors, or
losses. Comparisons of the unadjusted and adjusted
counts took place at the level of a small number (13
in the 1991 loss function analysis and 10 in the 1992
loss function analysis) of groupings of PES poststrata
into “evaluation poststrata” that reflect broad geo-
graphical and racial-ethnic characteristics, and com-
parisons also took place at more disaggregated levels
such as the state level. In both the 1991 and 1992
analyses, the latter of which corrected some of the er-
rors cited by Breiman, notably the computer process-
ing error, the Census Bureau calculations favored the
adjusted counts (Mulry and Spencer, 1993; Fay and
Thompson, 1993). Not all observers have found these
loss function analyses to be decisive, and some com-
mentators have criticized these approaches as be-
ing based on arguable approximations in the calcu-
lations of total error and for reiying on undercount
estimates that have been corrected for estimated bias
(e.g., Wachter and Speed. 1991).

In this broad context, Freedman and Wachter have
focused on one issue that was ignored in the Cen-
sus Bureau’s loss function analysis, namely, hetero-
geneity of undercount rates within poststrata, and
Breiman’s article targets many quantities that figure
into these loss calculations and some other quantities
that were omitted. We now turn to the interesting
and informative article by Freedman and Wachter.

4. FREEDMAN AND WACHTER'S
STUDY OF HETEROGENEITY

Heterogeneity of undercount rates within strata
or poststrata is but one of many sources of error un-
derlying ple-based populati timati Pre-
sumably, the amount of heterogeneity bias in esti-
mates depends heavily on the level of aggregation at
which analysis takes place. Hengartner and Speed
(1993) and Schafer (1993) engage in a lively debate
over heterogeneity in undercount rates in the context
of the proposed 1990 adjustment, shedding further
light on the issue of an appropriate level of aggrega-
tion for analysis; Wolter and Causey (1991) discuss
heter ity in the context of the proposed 1980 ad-
justment. Freedman and Wachter attempt to add to
our under ding the heter ity bias, and their
efforts are most welcome.

We commend FW for adopting the approach of
analyzing proxies to gain insight into the plausible
effects of adjustment. This methodology was used in
Isaki, Schultz, Diffendal and Huang (1988), which
has been invoked by some as a rationale for adjust-
ment. By lending legitimacy to the general approach,
FW make it easier to discuss the merits of the tech-
nical issues. Being able to agree upon methods of
analysis is an essential step toward broader consen-
sus on these issues.

A major point of agreement we have with FW is
their conclusion about standard errors for small ar-
eas. Without focusing on details, we agree with their
assessment at the outset of Section 5: “Heterogene-
ity is appreciable, adding substantial uncertainty to
estimated undercounts for states and smaller areas.”
Omitting heterogeneity from small-area standard er-
rors can clearly be a substantial error. Perhaps this
work by FW could be used to estimate analogs to
survey design effects to inflate standard errors by a
fixed factor or by a set of factors that might depend on
characteristics of the area. Would FW be willing to
embrace the idea of taking this next step, or do they
have an alternative solution in mind to the problem
of estimating small-area standard errors?

Freedman and Wachter also amply demonstrate
that the synthetic assumption for carrying adjust-
ments down to small areas is false. Schafer's (1993)

on the simil b of Hengartner
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and Speed (1993) was, “The Census Bureau is not
surprised,” and neither are we. This is an empirical
conclusion about which there is broad consensus.
QOur main criticism of FW is their interpretation of
results from their Joss function analysis. Their Ta-
ble 9 considers seven proxy variables, four of which
show the estimated risk difference to be lower than
the true risk difference and three of which show the
estimated risk difference to be higher. This does not
surprise us. Their own algebra shows that the bias
in the estimated risk difference for domain j is given
by 2 x (ash; — csh;) x (tsh; — ash,), where tsh; xs the

pointed to the risk of heterogeneity bias as one of sev-
eral factors that led him to change his mind about
the 1991 adjustment decision. Fay had originally
supported adjustment, but a few months after the

he luded from a sub 1t analysis
that the sampling variances may have been underes-
timated by a substantial factor and reconsidered his
original support for adjustment. When it was pointed
out to him, in a meeting where he was presenting his
findings, that the amount by which he claimed the
sampling variances were underestimated still would
not have overturned the loss function advantage of
the adj d counts, Fay (1992b) replied, “Yes, but

true populatlon share, csh is the
share and ash; is the adjusted (synthetlcally esti-
mated) population share. Contributions to bias are
positive if the true undercounts are higher than the
synthetic undercount estimates in the same domains
where the adjusted population shares are estimated
by the synthetic method to be higher than the census
population shares, that is, in those domains where
the PES identified large undercounts. As noted by
Fay and Thompson (1993), it does not seem obvious
why such a correlation would occur. Without such a
correlation, one would expect the risk difference to be
fairly symmetrically distributed around zero, as it is
in FW’s Table 9. A reviewer pointed out the following
to us (emphasis in the original):

A priori I would expect that at the local
level, areas with high proportions of hard-
to-count groups (highly segregated minor-
ity areas, areas in which everybody is
a renter) would tend to have worse un-
dercount FOR A GIVEN POSTSTRATUM
than those with more of a mix (e.g., com-
paring black renters in a segregated renter-
only area to black renters in an integrated
area with many homeowners); this makes
the covariance positive, favoring adjust-
ment. It is less obvious to me how this
would work out at the state level.

We think FW do a commendable job pointing up the
limitations of proxy variable analysis while also illus-
trating its utility. So when they conclude, “In short,
Table 9 shows that almost anything can happen,” we
think another reasonable voice might have phrased
it, “These results support the theoretical argument
that heterogeneity bias should. on average, favor nei-
ther adjusted nor unadjusted figures.” It appears to
us that FW are arguing a point as if they were in an
adversarial proceeding. We favor the more balanced
interpretation in Fay and Thompson (1993).

The possible presence of heterogeneity bias might
not be irrelevant to a decision on adjustment, how-
ever, if there is some presumption in advance favor-
ing either adjustment or nonadjustment. Fay (1993)

our margin of comfort is gone.” When asked what he
had in mind when he made that comment, Fay (1993)
explained:
The loss function analysis was incomplete.
We didn’t know whether we had all the bi-
ases in it fully measured. We can make
quite a list including that we didn’t know
what to do at the time about heterogeneity
bias. ... ] was saying if there are pieces left
out of the puzzle, then...we have to ailow
for more uncertainty.

5. BREIMAN'S PAPER

Breiman'’s paper poses a substantial challenge. He
focuses on a number of details of the adjustment
procedure about which neither of us had more than
general knowledge prior to writing this article, along
with a few topics about which we have spectalized
knowledge. A primary reason that it is hard to re-
spond to Breiman is that some of his depictions are
very misleading. We wish he had not included mate-
rial in his article that we believe deserves the harsh-
est kind of criticism, but he did, and we feel obliged to
point out what we view as unprofessional practices.

5.1 Breiman’s Planned Testimony and the Current
Paper

Although Breiman states that he assisted the de-
fendants in the New York v. Commerce Department
lawsuit, he did not note that this paper has the
same title and numerous similarities to a manuscript
(Breiman, 1992b) that he prepared to offer in support
of his testimony (which it turned out he did not give).
Indeed, many aspects of the current text are identi-
cal to the version prepared for the trial. This earlier
version is relevant to material we discuss later.

5.2 The Computer Coding Error and a
Contradiction in Breiman’s Analysis

Breiman is correct to consider the potential effect
of factors not included in the Total Error Model anal-
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ysis on d about adjt t, but in-
i in the standards he apy make it ap-
pear that his primary aim is to discredit the whole
idea of adjustment. One of Breiman's main points
is that if every area were undercounted by the same
amount, then adjustment would be superfluous and
would only add error: “The most important thing
about estimating the undercount is not its total mag-
nitude, but its differential effect on the 50 states and
on thousands of counties and cities.” Why then, inan
apparently contradictory approach, does he summa-
rize evidence on data quality, and on the computer
coding error in particular, in terms of effects on the
net national undercount rate?

That the computer coding error substantially af-
fected the overall undercount estimate and looms as
a warning signal for any future effort to undertake
a complicated adjustment is widely acknowledged.
The error was that E-sample cases that match at
the PES sample address with a PES mover should
be counted as erroneous enumerations rather than
correct enumerations since the PES person reported
that they should have been counted elsewhere on cen-
sus day. This would affect differential undercounts
between jurisdictions to the extent that people move
to some types of areas more than they move to other
types of areas, but that type of analysis is absent
from Breiman’s paper. The issue was addressed by
Mulry and Spencer (1993), who wrote:

The accuracy of the adjustment is affected
by many kinds of errors. Some of the errors
cancel, others do not. .. . To decide whether
adjustment improves accuracy, it is nec-
essary to consider net error.... There is
no guarantee that all kinds of error can
be identified, or even that the identified
errors’ moments are accurately estimated.
For example, the original total error anal-
ysis failed to detect a large processing er-
ror that occurred when the wrong computer
program was used to edit clerical match
codes. Underestimating errors in the ad-
justment does not necessarily imply overes-
timation of the accuracy of the adjustment
relative to the census, however.

Breiman’s attempt to stretch the left endpoint of an
interval estimate for the national undercount rate is
at odds with his stated view that the issue of differ-
ential undercount is paramount.

When Breiman does focus on differential under-
count in his Table 16, his commentary reflects the
widespread view that the issue of differential un-
dercount of minorities is important. Whey, then.
does he not label evaluation poststrata as minority
or nonminority? To allow readers to see the differ-

TABLE 1
Minority Nonminority
i Total d luati Total d
strata undercount strata undercount
1 3.7 2 -25
3 2.6 4 -18
5 15 6 0.3
8 3.0 ki 06
11 3.9 9 -0.5
10 -0.7
12 3.1
13 -02
*Might be 1.1.

Source: Breiman (1994, Table 16).

ential minority undercount, we reproduce Breiman’s
Table 16 with information on minority status added
(see Table 1). Other authors (e.g., Mulry and Spencer.
1998; Zaslavsky, 1993a) add interval estimates in
addition to labeling minority status.

Even after accounting for the computer error, the
Census Bureau’s loss function calculations favor the
adjusted over the unadjusted counts at the state level
(Mulry, 1992a,b; Fay and Thompson, 1993) and at
other less aggregated levels as well (Mulry, 1992a,b;
Mulry and Spencer, 1993). In fact, the reanalysis
of corrected data in Zaslavsky (1993a, b) is gener-
ally more favorable to adjustment than the analy-
sis with uncorrected data. Zaslavsky considers sev-
eral strategies for combining census counts and dual
system estimates (DSE) of poststratum population
totals (i.e., adjusted counts based on both census
and PES data) to minimize the estimated risk of
the estimator for a given loss function; he evalu-
ates the performance of these strategies under var-
ious loss functions, such as the absolute-error and
size-weighted squared relative error (SWSRE) crite-
ria mentioned in our Section 2.6. Using the data
set developed for the proposed 1991 adj t, Za-
slavsky finds that the linear combination between
census and DSE minimizing the SWSRE estimated
risk attaches 12.3% weight to the census and 87.7%
weight to the DSE; using a revised data set that cor-
rected the computer coding error and included other
modifications (Mulry, 1992b), a similar analysis sug-
gests that the SWSRE estimated risk is minimized
when negative weight is attached to the census.

5.3 Matching Error and Another Contradiction

Breiman states that net undercount should be
measured roughly as a difference between omissions
and erroneous enumerations, allowing some errors
in the census to be canceled by other errors in the
census. However, in the PES, particularly in his
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discussion of matching error, Breiman does not take
into account that errors can cancel. Why, for exam-
ple, does Breiman report matching error resuits pri-
marily in terms of “disagreement rates™? If that is
the standard approach, then the disagreement rate
between the census and the PES is not his 2.1%
net undercount figure, but more like 5.6% (General
Accounting Office, 1991).

conclusion as “excellent judged only as a sample sur-
vey and matching operation,” Breiman discounts the
possibility that quality control at the original inter-
viewing stage, PES follow-up interviewing and eval-
uation follow-up interviewing would have been able
to catch fictitious enumerations.

5.5 Correlation Bias and the Weight to Attach to
i i i of N ling Errors

False matches and false nonmatches have bi
effects in opposite directions, and the loss function
analyses carried out by the Census Bureau attempt
to account for such effects. Curiously, after criticiz-
ing PES matching for its high disagreement rates,
Breiman then uses the Census Bureau's calculations
of the effects of matching error in his Table 15,

5.4 Fabrication and Obfuscation

On the issue of fabrication. Breiman states:

The report conciudes [P6, page 15] that
“Overall, between .9 and 6.5% of the in-
terviewers were found to have high non-
match rates. This compares favorably with
the expectation that between 2 to 5% of in-
terviewers are dishonest in their data col-
lection.” If these latter figures are any-
where near truth, then the DSE numbers
overestimate the undercount by millions
of persons.

If Breiman's “millions of persons” had any basis
in reality, then PES follow-up results would have
been replete with fictitious PES enumerations. In
fact, PES follow-up revealed 86 individuals who were
fictitious enumerations in households where nonfic-
titious enumerations were recorded and 138 whole
households that were fabricated out of 377,381 in-
dividuals in the P-sample in 171,390 housing units.
Needless to say, fictitious enumerations detected in
PES follow-up are not included in dual system esti-
mates of the population. They do not inflate counts;
they prevent the counts from being inflated.

In addition, quality-control checks suggesting 2—
5% interviewer fabrication does not translate to 2—
5% of cases entered in the P-sample database be-
ing fabrications. Indeed, the evidence suggests that
undetected fictitious enumerations in the PES were
a small fraction of detected fictitious enumerations
(West, 1991), and rough calculations assuming aver-
age weights suggest that detected fictitious enumer-
ations prevented an inflation of the population total
by some tens of thousands of individuals. Thus, us-
ing Breiman's calculations. the quality control oper-
ations in the district offices helped prevent the dual
system estimates from being inflated by “millions of
people.” However. despite his rating of the PES in his

the [P16] total error
analysis for ignoring sources of nonsampling error,
he then states:

Ithough Brei tici
A gh B cri

Report {P16] gives a second set of under-
count estimates that includes an additional
error source called model bias, more com-
monly known as correlation bias. This is
the bias ascribed to the existence of per-
sons unreachable by any survey. However,
because these bias estimates are (and must
be) based on highly speculative assump-
tions and have only a tenuous connection
with any data, they are not included in
our discussion.

Correlation-bias estimates have more than a “ten-
uous connection with any data”; on the contrary,
estimates are based on combining PES data with ev-
idence from vital records about the ratio of the size of
the male population to that of the female population.
These data are used to estimate a parameter that
characterize dependence in omission rates between
the census and PES (Bell, 1993).

Bell (1993) does point out that assumptiens un-
derlying these estimates are speculative, so that
Breiman's treatment of attaching no weight to the
resuits, or, equivalently from a subjectivist point of
view, attaching an infinite standard error to corre-
lation bias estimates, may not be completely unrea-
sonable. We would caution, however, that Bell (1993)
and other empirical studies of corralation bias such
as Zaslavsky and Wolfgang (1993) suggest that corre-
lation bias is appreciable; in Bell’s words, “assuming
independ (no correlation bias) is even more re-
strictive {than alternative estimators of correlation
bias} and appears to be refuted for adult males by
the data (subject to the limitations of data quality,
including those discussed in this section).” We also
read Bell’'s Table 3 to imply that the primary evi-
dence of differential correlation bias appears to be in
the 20-29-year-old age group, with the differential
bias going in the direction that suggests even higher
black undercount.

In sum. less accurate bias estimates should be
given less weight in loss calculations. whether formal
or informal. Using this standard. Zaslavsky (1993a)
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provides a more reasoned approach to the reflection
of evidence about biases than does Breiman'’s paper,
which appears to treat some bias estimates as hav-
ing infinite standard errors and other bias estimates
as having zero standard errors.

5.6 Breiman’s Table 13 as “Bad Data”

Breiman’s Table 13, which originally appeared in
a Census Bureau report, contains a flaw that makes
the table’s column headings not directly comparable
with the entries in the interior of the table. This flaw
was pointed out in Census Bureau memoranda writ-
ten by Belin to senior Census Bureau officials (Belin,
1991a,b). Prior to receiving these memoranda, there
had been plans ta raise in the Undercount Steer-
ing Committee report the same concern Breiman
has raised with his Table 13; however, based on the
information in Belin's memoranda, a decision was
made not to mention the issue. Because the details
are cumbersome, we postpone a full discussion to
the Appendix.

Breiman may not have known about the relevant
internal Census Bureau documents when he was
writing earlier drafts of the article, but Belin was
contacted by one of the referees of Breiman’s paper
on its initial review and gave the reviewer copies of
these memoranda. Our understanding is that the re-
viewer mentioned the flaw in Table 13 in a referee’s
report to Breiman. Breiman appears to have made
no effort to address this criticism, as the table itselfis
unchanged from the earlier version of his paper, and
the text, which is quoted in the Appendix, is identical
in substance.

5.7 The Prism through which Breiman Views
Tables 11 and 12

A Statistical Science article is not a place to play
games with the base of percentages. An informa-
tive comparison in Breiman’s Tables 11 and 12 is be-
tween the imputed probabilities and the fraction of
cases resolved in EFU that were found to have been
included in the census. This comparison yields an
average predicted probability of 32.2% for PES cases
that were originally unresolved but later resolved in
the EFU as compared to a proportion of 31.6% for the
enumeration rate among resolved EFU cases (Belin
et al., 1993). Some of the decimal places of accuracy
are lost in Breiman's rounding, but it is plain enough
from Table 11 that 12/(12 + 27) = 30.8%, so round-
ing error does not appear to be the problem here. A
similar perspective emerges from our Table 2.

Belin et al. (1993) provide a more detailed analysis
of the same EFU data that includes appropriate pre-
dictive dard errors, d rating good agree-
ment between imputed probabilities and enumera-

TABLE 2
Data from Breiman's Table 12 for resolved evaluation follow-up
{EFU) cases.

Imputed probability of

having been in census  0-26% 25-50% 50-75% 75-100%
Fraction of resolved EFU

cases determined to

have been in census 12% 33% 53% 68%

tion rates from the EFU not only in the aggregate but
also across important subgroups. Wachter (1993b)
criticized the interpretation of Belin et al. (1993) be-
cause the EFU-resolved cases do not amount to a ran-
dom subsample of the EFU sample, which generated
discussion of the value of the EFU data in the pres-
ence of nonresponse, but Wachter did not deny that
the agreement between what was observed and what
was predicted was extremely good. Breiman calls the
interpretation of Belin et al. (1993) “optimistic.”

Regarding Table 12, the 1992 version of Breiman's
paper reads: “Note that the percent in the match
category is virtually constant from an imputed prob-
ability of 25% to 100%. One would do just as well by
assigning each person to match or other than match
by tossing a coin with probability 15% of heads.” The
current version reads: “As the match probabilities in-
crease, the proportion of resolved cases that result in
matches increases. Another, more curious, trend also
seems to be present—the higher the model match
probabilities, the higher the proportion of unresolved
persons the matching team finds.” The latter is an
improvement, but it seems to us that Breiman is
grasping for something to criticize.

For us, the important question raised by this dis-
cussion is not about imputation methods. The real
question is whether the statistics profession will
require Census Bureau statisticians to respond to
every criticism raised by a professional outside the
Census Bureau, no matter how questionable, before
sanctioning some kind of adjustment methodelogy.

5.8 Breiman'’s “Unresolved Issues” with the
Census Bureau

Breiman attempts to use the fact that he circu-
lated a draft of his paper at the Census Bureau to
corroborate his conclusions: “The results of this pa-
per were circulated to the Census Bureau in March
1992. In the reviews there was agreement with the
numbers given in Table 15 except, perhaps, in two
areas. . .[that] are discussed in the Appendix” In
the Appendix, he discusses “census day address er-
ror,” which refers to cases where the PES incorrectly
recorded an individual’s residence as of April 1, 1990,
implying that the PES matching operation may have
been searching in the wrong location for a census
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enumeration. Such PES cases may then be incor-
rectly d ted as hes to the which

“error in address reporting and other P-sample data
collection errors” (Mulry, 1992b) for what had previ-

would inflate undercount estimates. In his interac-
tion with Bureau staff, Breiman questioned the for-
mula for computing census day address error, and he
asserts that the matter was never resolved:

In December 1991, I was informed that
the formula was incorrect, that the tables
in [P4] were wrong and that the census
day address error computation in {P4} and
[P16) included all of the errors found in P-
sample reinterviews regardless of whether
they were census day address error or not.
This was surprising, since this error is con-
sistently referred to both ir. (P4] and [P16]
as census day address error. Furthermore,
some of the tables in [P4)] are reproduced
in the published paper titled “Address re-
porting error in the 1990 post-enumeration
study” (West, Mulry, Parmer and Petrick,
1991).

Breiman then states that he was “unable to obtain
from the Bureau any more specific information re-
garding their method for computing census day ad-
dress error.”

Our conversations with Census Bureau officials
lead us ta conclude that some of Breiman’s assertions
are misleading. First, Breiman's inability to obtain
the information he desired should not be interpreted
as suggesting that the Census Bureau was uncooper-
ative. John Thompson (1994) of the Census Bureau
explained to us:

Leading up to the lawsuit, we transmitteda
lot of information to Leo and others. To my
knowledge, we had provided the answers
to all of his requests, and [ was unaware
that he was waiting for anything. Ithought
we had agreed with Leo that there was a
mistake in the earlier documentation that
had been corrected in the documentation of
the 1992 adjustment decision.

Mary Mulry (1994) of the Census Bureau echoed
this sentiment, pointing out that the original cal-
culation was correct and that it was just the docu-
mentation that was wrong. The effect of census day
address error on undercount estimates goes in one
direction, but other PES data collection errers could
have effects in either direction. As Breiman notes,
the Bureau had included all sources of data collec-
tion error in its original calculations but had sum-
marized them under the label “census day address
error.” Responding to input from Breiman. Bureau
staff changed their documentation by substituting

ously been labeled “census day address error.” Thus,
Breiman’s inability to obtain “more specific informa-
tion regarding their method for computing census
day address error” appears to have resulted from Bu-
reau officials deciding that separate calculations for
each type of error were inessential so long as the ac-
counting of cases was complete and the documenta-
tion of methods was accurate. Breiman cites the re-
port by Mulry (1992b) in his paper, but he ignores
the ch in the 4

Clearly, having the ability to reproduce results is
crucial, and questions arise as to appropriate stan-
dards for documentation. Is it enough that a Census
Bureau employee familiar with detailed codes and
jargon can reproduce results, or must the documenta-
tion be understandable to outside professional statis-
ticians? What is the significance of a document that
is in error if the actual calculation that was carried
out is correct?

Many aspects of the 1990 adjustment procedure
were rushed, so for the future we need to be re-
alistic in assessing how long various operations
take. Meanwhile, Breiman'’s criticism notwithstand-
ing, our view is that the 1990 adjustment procedure
was acceptably documented. We also think that it
would have been better for Breiman to resolve his
dispute somewhere other than in these pages.

Also, the Census Bureau’s corroboration of
Breiman's numbers should not be interpreted as Cen-
sus Bureau endorsement of his conclusions. For ex-
ample, according to the July 20, 1992, minutes of
the Committee on Adjustment of Postcensal Esti-
mates (CAPE) at the Census Bureau, that meeting
was devoted to discussing a 13-page critique of an
earlier version of Breiman’s work by Hogan (1992b).
Thompson (1994) also said: “His numbers appear to
be correct, but the inferences are Leo's interpreta-
tion of the data. The main point I'd like to make is
that if journals publish criticisms of the Census Bu-
reau, then they should offer the Census Bureau an
opportunity to comment.” The Census Bureau is a
professional agency. Ultimately, we do not believe
that Breiman does justice to the Census Bureau in
his paper.

6. YEAR 2000: WILL CONSENSUS EMERGE
AROUND A “ONE-NUMBER CENSUS"?

The Census Bureau is planning for the year 2000
census and beyond (Holmes, 1994). Tortora, Miskura
and Dillman (1993) summarize the design options
from the perspective of senior Bureau officials. Cur-
rent plans call for selecting the design of the next
census by December 1995. A primary goal is to de-
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sign a “one-number census,” which Tortora, Miskura
and Dillman (1993) define in the following way (em-
phasis in original):
The term “One-Number Census” names the
concept that the decennial census is de-
signed to produce the best possible single
set of results by legal deadlines, and that
those results are based on an appropriate
bination of ting 7 and

! estimation techni
q

The evolution of the one-number census flows in
many ways from the adjustment experience in 1990.
We briefly describe some of the connections.

Apart from the technical issues we have discussed,
the political reality is that there cannot be two pop-
ulation numbers, no matter how good either one of
them is, without politicizing the process. In 1991,
we saw the Secretary of Commerce being required to
choose one set of numbers or the other after the con-
sequences of his decision were apparent, a scenario
that would open any decision to the charge of being
politicaily motivated. As Barbara Everitt Bryant,
the director of the Census Bureau during the ad-
justment controversy over the 1990 census, recently
wrote (Bryant, 1993):

It becomes clear from the experience of
1990 that a two-number census did not
work. With a 200-year history of never ad-
justing the census, the production of two
numbers made one number the adversary
of the other, with the consequent demand
for statistically impossible proof that one
number is better than the other at all levels
at which data are produced.

The statistical community may think of adjust-
ment as a technical issue, and policymakers may en-
dorse this view so long as the technical decisions are
made in advance of knowing their effects. The con-
cept of a one- b recognizes this impera-
tive.

Although Tortora, Miskura and Dillman (1993) do
not require that “statistical estimation techniques”
be used in order for a census to qualify as a one-
number census, current plans for the 1995 test cen-
sus suggest that statistical methods are high on the
Census Bureau's research agenda. The debate over
adjustment is thus imbedded in the consideration of
a one-number census, with one distinction being that
“adjustment” in a one-number census is built into the
census design and is viewed as an integral part of the
census. One reflection of how the thinking, or at least
the nomenclature, has evolved at the Bureau is that
the paper by Tortora. Miskura and Dillman does not
contain the word “adjustment.”

Tortora, Miskura and Dillman (1993) are aware

that there are some major hurdles to clear before a

b could b reality, which these

Bureau officials pose as an opportunity and a chal-
lenge to statisticians outside the Bureau:

We have proposed that the 1995 Census
Test be a one-number census....Deter-
mining how to do this combines some
intriguing technical, perceptual, and op-
erational issues. One set of issues in-
volves the estimation-based coverage im-
provement methods to be used. ... Another
set of issues has to do with determining
if the new one-number approach, which
will rely less on counting techniques and
more on estimation than the 1990 census,
yields the desired improvement.... What
measures are needed to make a convinc-
ing case? Is it sufficient to show that we
have improved the relative coverage of pop-
ulation groups; or is it important to also
show that the “proportionate shares” of the
total population across all areas are im-
proved? In either case, what is the geo-
graphic level at which such improvement
must be shown?... We are currently dis-
cussing these issues within the Census Bu-
reau and invite the input of the technical
community on them.

Along with the political imperative mentioned above,
the push for a one-number census appears also to be
based on other nonstatistical considerations, such as
operational feasibility. Time constraints imposed by
legal deadlines would seem to eliminate the possibil-
ity of carrying out a 1990-style PES and EFU pro-
gram and then allowing enough time to deliberate
over a comparison of an “unadjusted” and an “ad-
justed” census. Bob Fay, the Senior Mathematical
Statistician at the Bureau, described recently in the
following exchange with Tom Belin {(Fay, 1993):

Fay: The state of science will not be such in
the year 2000 that we can achieve consen-
sus by looking at a lot of evaluation data
over a four-week period and deciding how
to adjust the census. It now seems that if
we're going to make this change we'll have
to just decide ahead of time to live with
something, and then, go back and look and
see what we've done aver a two-year period.
But in fact, even the notion of guidelines or
the two-track approach may not be the way
the society decides to adjust its data.
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Belin: In other words, the type of guide-
lines, if you will, that you're imagining
would say, “Just do it” and then, review it.

Fay: Yes. And in some ways [ think
Barbara Bailar and Kirk Wolter were
ahead of me on this by ten years.... The
only subtle difference is to design the cen-
sus around the idea that it has to be ready
within the usual scheduled timetables for
the census rather than delay the census
eight months or longer.

Another compelling consideration, mentioned by
Bryant (1993), is the desire to avoid tying up the top
statisticians at the Census Bureau in litigation.

A number of important voices have registered sup-
port for the idea of a one-number census. The report
of the Panel to Evaluate Alternative Census Methods
(Committee on National Statistics, 1993b, page 2}
states:

One key message is that the dual objectives
of reducing the differential undercount and
controlling costs will require expanded use
of sampling and statistical estimation. ...
We endorse the Census Bureau’s stated
goal of achieving a one-number census in
2000 that incorporates the results from
coverage measurement programs, includ-
ing programs involving sampling and sta-
tistical estimation, into the official census
population totals. We recommend that re-
search on alternative methodologies con-
tinue in pursuit of this goal.

Bryant (1993) also endorses the idea of a one-number
census in forceful terms:

The 1990 experience also demonstrated
that differential undercount cannot be re-
duced by more intensive enumeration ef-
forts. It is not possible to count 100% of
the population, although the public and
many elected officials have an unrealistic
expectation that this can be done. Combin-
ing statistical estimation of those missed
with the best reasonable effort to enu-
merate ail in a one-number census should
improve overall accuracy.... The census
has changed evolutionarily with the times.
Now is the time to make a larger than evo-
lutionary leap.

To facilitate discourse, terms like “overall accuracy”
should be defined to distinguish. for example, be-
tween “state-level” and “block-level” accuracy, as we
discuss in Section 2.7. However. there appears to be
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a growing consensus around the idea of integrating

isti into the taking process
instead of generating two sets of counts and deciding
between them. Hopefully, this fl of views
will create tum for statistici with widely
varying perspectives to reach the kind of consensus
envisioned by the National Academy panel in the
mid-1980s.

atat 1 patimats

7. CONCLUSION

It is true that there are a great many sources of er-
ror in adjustment and that the details matter greatly.
Not all sources of uncertainty in the proposed adjust-
ment of the 1990 census were quantified, and there
Was a major pr ing error di ed after senior
Census Bureau officials had already recommended
adjustment. Freedman and Wachter zero in on one
of the fundamental issues about which there is gen-
uine philosophical disagreement, and despite their
own leanings against adjustment they have produced
analyses that help clarify a technical issue of great
interest. This is constructive. On the other hand,
Breiman is not careful with his facts, and one of the
most harmful aspects of Breiman's paper, we believe,
is that Breiman has cultivated a sense of distrust of
government statisticians that we regard as unjusti-
fied and irresponsible.

Ultimately, we would press our colleagues to em-
brace the idea of a “negotiated settlement” to the ad-
justment controversy. Crucial design decisions need
to be made in the next few years. As a profession,
we should press policymakers in Congress to exercise
their prerogative and responsibility to, as the Consti-
tution puts it, “direct” the census. By this we mean
that Congress should state what it needs from the
Census Bureau and should support the best profes-
sional judgment of the Census Bureau on how to get
there. If present trends in designing the next cen-
sus continue and get widespread support from the
statistics community, we may be able to avoid full-
blown court cases after the year 2000 census that
would waste time, money and th:: energies of out-
standing members of the profession. To statisticians
who pride themselves on improving society by avoid-
ing wasteful public and private spending, this looms
as a calling.

APPENDIX: BREIMAN'S TABLE 13 AS
“BAD DATA"

Breiman’s Table 13 on the accuracy of E-sample
imputation originated in the preliminary report for
project P3 at the end of May 1991 (Gbur, 1991b).
The preliminary report also contains a table summa-
rizing evidence about P-sample imputation. which
Breiman has reproduced as his Table 12. Belin. who
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played a prominent role in producing the imputed
probabilities, was still working at the Census Bureau
at the time the preliminary P3 report was circulated.
At the time, the P-sample results were generally re-
ceived by senior Census Bureau officials as being
supportive of the imputation methodology, contrary
to Breiman’s interpretation of the results. However,
the E-sample results were a source of concern among
Bureau officials, much as they are in Breiman’s ac-
count, largely due to the much greater than expected
fraction of individuals classified as correctly enumer-
ated from the EFU who received imputed probabili-
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tions, known as geocoding error, was also not part of
the EFU review. Almost 90% of the cases that ap-
pear in the 0-50% category of what is now Breiman’s
Table 13 were attached to surrounding block
duplicates.

Belin (19913, b) wrote two memoranda to Census
Bureau superiors on this matter. Using the same
data set as was used to generate the preliminary
P3 report, he found that the average imputed prob-
ability for individuals in the 0-50% column, exclud-
ing the contributions of surr block dupli
and possible geocoding error, was 88.7%. The cor-

ties of 50% or less of having been correctly -
ated. Belin was told that the Undercount Steering
Committee, which consisted of senior Bureau offi-
cials, was planning to include a comment about the
discrepancy in the E-sample results in their final re-
port. This is important because the absence of any
mention of this discrepancy in Undercount Steering
Committee (1991) confirms that senior Bureau offi-
cials agreed with Belin's analysis of the situation at
the time.

Belin and his colleagues quickly identified a flaw in
the construction of the E-sample table. PES match-
ing rules for E-sample cases that were unmatched in
before-follow-up matching declare that the E-sample
case is a correct enumeration only if three conditions
hold: a follow-up interview must establish the per-
son to exist, the E-sample address has to be correctly
assigned to the sample block or to an adjacent block,
and the individual cannot be duplicated in a search
area defined as a ring of three “surrounding blocks.”
The latter condition is required because otherwise
it would remain unclear whether the correctly enu-
merated individual was the one in the sample block
or the one in the surrounding block. To reflect this
uncertainty in the case of a duplicate in a surround-
ing block, the standard Census Bureau procedure,
as described in Belin et al. (1991), was to assign an
imputed probability of correct enumeration of 50%
when an E-sample case had one surrounding block
duplicate, 33.3% for an E le case that matched
two other records in surr blocks, and
S0 on.

The preliminary P3 report, according to its au-
thor, placed all E-sample cases having surround-
ing block duplicates in the 0-50% category in the
table. However, EFU operations were only con-
cerned with the first of the three conditions men-
tioned above; there had been no review of whether
the E-sample case in the sample block was “the” cor-
rect enumeration as opposed to one of the surround-
ing block duplicates being “the” correct ation

rect ation rate among resolved cases from the
EFU was 67/(67 + 10) = 87.0%.

As noted earlier, there is no mention of the discrep-
ancy in the E-sample table in Undercount Steering
Committee (1991). However, the author of the P3
preliminary report, despite receiving copies of both
of Belin's memoranda, unfortunately left the table
unedited in the final P3 report (Gbur, 1991c). It iz
understandable both that Breiman would have taken
the table to support the position he was set to ar-
gue in court and that he would not have been aware
of Belin’s memoranda, which, although included in
the administrative record of the adjustment decision,
amounted to only five pages out of thousands.

During the review of Breiman'’s article for Statisti-
cal Science, an anonymous referee who knew that
Belin had worked on imputation in the PES con-
tacted Belin to discuss Table 13. Belin provided
copies of the memoranda, and we understand that
the referee conveyed an explanation of this issue to
Breiman.

Between Breiman (1992) and Breiman (1994),
Table 13 did not ch and the di ion sur-
rounding it changed from, “There is no sign of a
correlation between the probabilities computed by
the imputation model and the enumeration status
as determined by the EFU reinterview information”
to “There is no evidence here of an association be-
tween the probabilities computed by the imputation
model and the enumeration status as determined
by the EFU reinterview information.” Belin wrote
the Executive Editor of Statistical Science to make
him aware of the situation and to request an op-
portunity to respond, which grew into our current
collaboration.
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Comment

lan Diamond and Chris Skinner

From this side of the Atlantic, the amount of
attention devoted to the adjustment of the U.S. cen-
sus can sometimes seem bewildering. Censuses
are conducted for many purposes and raise many
methodological problems. For perhaps most pur-
poses, the effects of coverage errors in the census
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Department of Social Statistics, University of
Southampton, Southampton S017 1BJ, United
Kingdom.

tranve list data. Journal of Bi and E
11 279-288.

seem likely to be minor compared, for example, to the
effects of nonresponse in most sample surveys. Nev-
ertheless, there are important uses of census data in
Great Britain, as in the United States, where cov-
erage errors do matter, most notably in the prepa-
ration of local area population estimates, which are
widely used by central government for the alloca-
tion of resources. Furthermore, the adjustment issue
has particular significance for the 1991 censuses of
England and Wales and of Scotland since, unlike in
1981 and before. the estimates of the national under-
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count based on postenumeration data differ consid-
erably from the estimates based on rolling forward
the 1981 census to 1991 by adjusting for intercensal
births, deaths and net migration.

In our comments, we respond to the Editor's invi-
tation to broaden the discussion by describing some
work that has recently been undertaken using data
from the 1991 census of England and Wales to obtain
population estimates. Following this di ion, we

The shortfall of the CVS undercount estimate has
led to scrutiny of the methodology of coverage er-
ror estimation based on postenumeration surveys.
The British approach is quite distinct from the dual
system approach in the United States. Instead of

pting an independent replication of the cen-
sus count, “dependent reenumeration” is used to fol-
low up the census in sampled areas with the aim
of ing the “true” count. Experienced inter-

refer specifically to the three papers.

An important aim of the census in England and
Wales is to provide a base from which to calculate
midyear estimates of the population. For many rea-
sons censuses in England and Wales need to be taken
in early spring, typically in April, and so from the out-
set adjustments have to be built into the estimation
process so0 as to yield midyear estimates. Thus, the
issue for the 1991 census was never one of whether
to adjust but rather of how to adjust. In addition
to the adjustment to the midyear date, there were
also initial adjustments made to account for infant
undernumeration, and for students and members of
the armed forces who were not at their usual address
on census night. After these adjustments, the over-
all undercount in England and Wales has been esti-
mated by two principal strategies. The first has been
via a postenumeration survey, the Census Validation
Survey (CVS). This gave an estimated undercount of
240,000 residents. The second strategy has been to
use demographic methods to roll forward the popu-
lation count from 1981. This gave an estimated un-
dercount of 1,113,000 residents. After iderable
work it was decided that the rolied forward estimate
provided the most reliable figure on which to base
the overall population estimate. This meant that af-
ter adjusting for the CVS there remained a difference
of 873,000 residents between the estimates based on
the two alternative strategies.

Much work has been undertaken to attempt to ex-
plain this discrepancy (e.g., Office of Population Cen-
suses and Surveys, 1993). For ages 45-79, the two
sets of estimates are in good agreement. For the
under-45's, the decision to believe the estimates from
the rolled-forward approach was supported by a com-
parison of the demographic structure of the popula-
tion under the two approaches. This showed that
the age/sex structure of the census count adjusted by
the CVS was markedly short of young people, pre-
dominantly male, particularly those in their 20's—
groups which are universally acknowledged as hard
to enumerate. As a result. the final national count
and age/sex distribution was adjusted at ages 0-44
to match the rolled-forward estimates. At ages above
80, auxiliary data from the Department of Social Se-
curity on pensions were used to adjust to the final
midyear estimate.

viewers are given data from household census forms
and conduct reinterviews to assess the coverage and
quality of the resp In addition, buildi: are
relisted, nonresidential buildi are checked, ad-
dresses recorded in the census as vacant or absent
are followed up and the occupation of buildings with
multiple households is checked.

The undercount rate can then simply be estimated
by comparing the census count with the revised
“true” counts in the sample areas. The accuracy of es-
timates based on such “dependent reenumeration” as
compared to dual system estimates clearly depends
on the validity of the assumptions underlying each
procedure, as discussed by Breiman for the U.S. case.
In principle, the dependent r ation approach
avoids the problems of correlation bias in the dual
system estimate and is less critically dependent on
the matching of census r dents to p -
ation survey respondents, which as Breiman empha-
sises may be prone to error. On the other hand, the
assumption that the “true count” in sampled areas
can be determined exactly is clearly heroic and is
strongly refuted by the evidence referred to earlier.
A considerable number of persons seem to have been
missed on both occasions either because of deliberate
avoidance or because of problems in making contact.
There is a clear need to develop a new strategy for
the CVS for the next census in England and Wales,
perhaps adopting a form of dual system estimation.
This will require more comprehensive as well as big-
ger samples.

Although methods of demographic analysis such as
those described above have strong advantages for the
estimation of coverage error at a national level, prob-
lems of estimating internal migration make them
difficuit to use to distribute the estimated under-
count geographically. In England and Wales, infants,
armed forces persoennel and students can be allocated
to local areas using vital registration and adminis-
trative data. However, for the majerity of the popu-
lation, local area population estimates were obtained
by using a demographic estimation procedure to al-
locate weights to local area counts.

The local authorities were divided into 10 broad
types of areas (based on a classification of 1981 cen-
sus data). The sex ratios (males per 100 females) ob-
tained by adjusting each five-year age group in each
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local area type by the national undercount for that
age group were then compared with sex ratios cal-
culated from the 1971 and 1981 estimates. Since
several of the 1991 estimates seemed implausible, a
procedure for adjusting the estimates to attain a “tar-
get” sex ratio in each of the 10 groups of areas was
developed (Diamond, 1993). After much exploratory
analysis it was decided to use this adjusted approach
only in the three five-year age groups 20-24, 25-29
and 30-34. This was for two main reasons. First,
there was little evidence of implausible sex ratios as
a result of using a uniform adjustment in other age
groups. Second, the majority of the estimated na-
tional undercount occurred in this age range. Adjust-
ments using the demographic estimation approach
were incorporated into the final midyear estimates
for local authorities and have been generally ac-
cepted although work to estimate populations for
smaller areas continues. Whereas synthetic estima-
tion has so far not been used explicitly, some method-
ological investigation of these techniques has taken
place (e.g., Skinner, 1991).

We now turn specifically to the three papers un-
der discussion. Breiman draws our attention to a
range of sources of nonsampling error which may af-
fect the dual system estimates. His discussion draws
on the extensive evaluation work of the U.S. Census
Bureau, and Breiman’s attempt to summarise the
combined effects of these errors on dual system es-
timates might be viewed as offering an alternative
to the total error analysis reported, for example, in
Mulry and Spencer (1991, 1993). We are not quali-
fied to comment on the detailed differences between
these alternatives but, like Belin and Rolph, find it
hard to view the point estimates of Breiman as a
methodological advance over the interval estimates
of Mulry and Spencer.

We have described how, in the British case, demo-
graphic analysis has been used to validate postenu-
meration survey methodology at a national level. For
the U.S. case, we note that the 95% interval (1.00%,
2.25%) of Mulry and Spencer (1993) for the national
undercount rate agrees well with the estimate from
demographic analysis of 1.85% (Robinson. Ahmed,
Das Gupta and Woodrow, 1993). We would be inter-
ested to hear how Breiman views differences between
results in his Table 15 (and perhaps similar results
disaggregated by age and gender) and estimates from
demographic analysis.

Freedman and Wachter examine the impact of the
heterogeneity of undercount rates between states
within post strata. Belin and Rolph refer to this
impact as heterogeneity bias. We feel this risks
confusion with the biasing effect on the dual sys-
tem estimator of heterogeneity of capture probabili-
ties between different individuals (correlation bias).
Freedman and Wachter's discussion focuses not on
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properties of the dual system estimator per se but
rather on the use of synthetic estimation across
states. Like Belin and Rolph and others, we do not
find the heterogeneity between states surprising. It
seems more natural to interpret the impact of the
heterogeneity in terms of variance rather than bias.
Thus, the important questions that we feel flow from
Freedman and Wachter’s work are (a) how well can
the additional uncertainty induced by the hetero-
geneity be quantified in appropriate interval estima-
tors and (b) are there ways that this additional un-
certainty can be reduced (for example, the procedures
for England and Wales, described earlier, implicitly
assume that sex ratios can be used as auxiliary vari-
ables at the local area level to reduce error). We en-
courage Freedman and Wachter to develop work in
these directions.

As to the future of adjustment methodology, the
experience of England and Wales suggests great
scope for demographic estimation, and we are en-
couraged to see developments in that direction in the
United States (Robinson, 1994). This point has been
well made in an excellent review by Himes and Clogg
(1992). However, if the method used is to be based
on an analysis of intercensal birth records (Robinson,
1994), then it will be necessary to assess the accuracy
of birth records as suggested by Wachter (1994).

Belin and Rolph provide wise comments on the na-
ture of the adjustment debate. The importance that
this debate take place in an open and scientific man-
ner cannat, we feel, be overemphasized. Not only
does it allow census agencies in other countries to
share experiences, but it is to be hoped that it also en-
ables our understanding of methodology to progress
in a cumulative manner. To come to a consensus on
adjustment does, of course, require more than just
scientific progress. Our experience is that for there
to be a common will to adjust there must first be an
agreement that certain groups will be harder to enu-
merate than others and so a disproportionate adjust-
ment for some groups will be seen to be fairer than
either a uniform adjustment nationally or even no
adjustment at all. In England and Wales the general
agreement that young people, particularly men, in
inner city areas were more likely to be underenumer-
ated led to an acceptance of the demographic method
used to estimate the mid-1991 population. It is also
important for there to be a common recognition that
the final census figure is an estimate subject to error.
Clearly such errors must be minimized and standard
errors estimated, but to expect that a census estimate
must be perfect is unrealistic.
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Comment

Eugene P. Ericksen, Stephen E. Fienberg and Joseph B. Kadane

Our discussion of these three papers focuses
primarily on those by Breiman and by Freedman and
Wachter. Qur observations are consistent with many
of those made by Belin and Rolph in their paper, but
this should surprise few people who are aware of
bath our previously stated pesitions on undercount
adjustment and the role that two of us (Ericksen and
Fienberg) had as expert witnesses in the recent New
York City census adjustment litigation, described in
part by Belin and Rolph.

1. BREIMAN ON BAD DATA

Until recently, many Census Bureau and other
experts on census coverage equated the net under-
count rate with the omission rate. For example, in
a report describing the coverage of the 1970 cen-
sus, the Bureau of the Census (1975) analyzed the
consistency between the demographic estimate of un-
dercount and the omission rate given by a postenu-
meration survey. They made no mention of the
possible existence of erronecus enumerations, even
though the bureau measured such errors as part of
its first such survey in 1950.

In 1980, Bureau Director Vincent Barabba, in ex-
plaining his decision not to adjust the census gave as
one of two reasons the fact that the net undercount
was close to zero. Later analysis exposed the prob-
lem with his conclusion. First. the bureau reckoned
that about 3 million undocumented aliens had been
left out of the demographic estimate of the national
population which was the basis of the conclusion
that there was no undercount. Second, survey data
collected in the 1980 Census Postenumeration Pro-
gram indicated best estimates of 13 million omissions
and 10 million counting errors. which are the sum
of substitutions and erroneous enumerations. There
appeared to be substantial variations in net under-
count rates among places. The fact that the national
estimates of omissions and counting errors were close
was now seen as accidental.

In 1990, the situation was similar to that in 1980,
but worse. The redefined question then asked by

Eugene P. Ericksen is Professor of Sociology and
Statistics. Department of Sociology, Temple Univer-
sitv, Philadelphia. Pennsvivania 19122. Stephen
E. Fienberg and Joseph B. Kadane are Professors
of Statistics and Sociai Sciences. Dcpartment of
Statistics, Carnegie Mellon University, Pittsburgh,
Pennsvivania 15213.

the Census Bureau was whether or not the observed
geographic distributions of omissions and erroneous
enumerations were real or were caused by errors
in the data. In 1990, the estimated numbers of
omissions (20 million) and counting errors (16 mil-
lion) were much larger than they had been in 1980
(Bryant, 1993; Ericksen and DeFonso, 1993), and the
net undercount (4 million) was slightly, but coinci-
dentally, larger than it had been in 1980.

Given this background, the focus of Leo Breiman's
paper seems misdirected. He concludes “The largest
part of the original undercount estimate is due to
bad data and processing error—80% on the national
level.” In Breiman’s terms, he believes that the cor-
rect estimate of net undercount may be as low as
1 million. For this to be true, either the estimated
number of omjssions would have to be lowered from
20 to 17 million, the estimated number of counting
errors would have to be increased from 16 to 19 mil-
lion or there would have to be some combination of
the two. Either way, there would be 30—40 million
census errors to be accounted for, and if a decision
was made not to adjust the census, one would sim-
ply have to hope that the distributions of these er-
rors were so similar that between-area variations in
net undercount rates would be minor. In our view,
Breiman focused his time and energy on the wrong
problem. Rather than trying to show how PES data
problems inflated the national estimate of net under-
count, he would have better spent his time showing
how these errors might have skewed the estimated
differentials between places.

Breiman’s paper is based largely on the 1990
Post Enumeration Survey evaluation data, which
came from three sources: {1) recards of quality con-
trol procedures; (2) a repetition of matching proce-
dures carried out for a sample of PES cases by more
expert matchers at the Census Bureau: and (3) the
Evaluation Followup Survey, in which a subsample
of PES respondents were reinterviewed. This inter-
viewing occurred in January 1991. fully nine months
after census day and five to six months after the PES
interviewing period. Using these evaluation data.
Census Bureau statisticians had already assessed
the quality of the PES data used for the under-
count estimates. This evaluation was summarized by
Mulry and Spencer 11993). In their best judgment.
the national net undercount was slight{v too high.
but the differential undercount among places was
substantially as the original PES had indicated.
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TABLE 1
Weighted proportionate distribution showing how production PES E- ple classifications were

reclassified in the evaluation study

Original E-sample classification

Evaluation study Correct Erroneous
lassificati i it ¢ 3 Total

Correct

enumeration 92.8 276 90.0 831
Erroneous

enumeration 36 67.2 83 13.1
Unmatchable 0.01 - - 0.01
Unresolved 3.6 52 18 38
Total 100.0 100.0 99.9 100.0
Sum of weights 28,005,586 4,990,529 774,766 33,770,880

Source: Table 35, U.S. Bureau of the Census, 1990 Coverage Studies and Evaluation Memorandum

Series, #K-2, Juiy 11, 1991.

Breiman feels that the Census Bureau underesti-
mated the defects in the PES data.

Statisticians evaluating the quality of the adjust-
ment to the 1990 census were generally aware of two
shortcomings of the interview data used to evaluate
the PES. Secretary of Commerce Mosbacher’s Special
Advisory Panel, a group whose members had sharply
disparate views on adjustment, collectively wrote a
letter to the secretary advocating great caution in
the use of these data. Since the data were collected so
long after census day, there would be uncertainty not
just because of sampling but also due to nonsampling
error. Just as there was substantial movement be-
tween census day and PES interviewing, many PES
sample members moved between the day of their PES
interview and the evaluation survey interviewing pe-
riod. This was especially true of the hard-to-count
members of the population.

Moreover, there was no direct way to measure cor-
relation bias resulting from the fact that especially
hard to count people are missed both by the cen-
sus and the PES in excess of the numbers expected
were the two independent. Breiman, in his eval-
uation, assumes that the correlation bias is zero.
Mulry and Spencer, in accord with other Census Bu-
reau statisticians, regard this assumption as unrea-
sonable and used their best estimate of correlation
bias. This dispute matters. because most of the er-
rors cited by Breiman reduce the net undercount. In-
corporating an estimate of correlation bias takes us
the other way. We believe. along with Mulry and
Spencer, that Breiman’s assumption of zerc corre-
lation bias leads him to overstate his case. This
overstatement is extended because he makes no al-
lowance for the uncertainty caused by problems in
collecting the evaluation survey data. No doubt
those people missed either by the census or the PES
were even harder to find in January 1991 during

the evaluation survey interviewing period. We can
only speculate as to why Breiman chose to believe an
assumption that most knowledgeable statistic.:ns
have found untenable. In the original version ot i ~is
paper, prepared for the 1992 New York City census
trial, Breiman did present an argument for this posi-
tion based on a fallacious manipulation of confidence
limits across several different methods for estimat-
ing the impact of correlation bias (Bell, 1993). He
has dropped the discussion but kept the erroneous
conclusion.

Because Breiman studied the wrong problem,
the national net undercount as opposed to the
distribution of this undercount, we do not feel that
his conclusions matter greatly. We prefer to rely upon
the evaluation made by the Census Bureau, partly
because they have studied the questions more thor-
oughly, but also because we believe them to be more
objective. Many of Breiman’s judgments appear to
be strained. and his evaluations extreme. Hereisan
example.

In his Table 8, Breiman shows that when addi-
tional information was obtained from the Evaluation
Followup interviews, 7.2 percent of cases originally

ified as correct ation and 32.8 percent of
cases originally classified as erroneous enumeration
had their status changed as a result of the new infor-
mation. That cases would change status as the result
of new information does not surprise us, but we wish
that he had presented a more complete analysis. As
we show in Table 1, 13 percent of cases changed sta-
tus; 6 percent went from unresolved to a resolved
status or vice versa, while 7 percent went from er-
roneous to correct enumeration or vice versa. There
was a fair amount of cancellation in these changes,
and the correct enumeration percentage went from
82.9 to 83.1 percent. The erronecus enumeration
percentage dropped from 14.8 to 13.1 percent while
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TASLE 2
Estimated original dual system estimates and alternative correction estimates by evaluation strata
Estimate
Original {P16] correctad
Evaluation dual no
poststratum system bias lation bias B:
1. NE central-
city minority 6.83 7.08 5.32 3.7
2. NE ceatral-
<city nonminority -0.75 -1.34 ~-1.34 -2.5
3. US. non-central-
city minority 5.43 451 3.89 2.6
4. NE non-central-
city nonminority 0.01 -1.03 ~103 -186
5. South central-
city minority 5.68 3.77 3.12 15
6. South central-
city nonminority 194 1.14 1.13 0.3
7. South non-centrai-
city nonminority 1.82 178 1.55 0.6
8. MW centrai-
city minority 3.97 5.04 417 3.0
9. MW non-central-
city nonminority 1.28 0.65 0.46 -05
10. MW non-central-
city nonminority 0.39 -0.13 -0.13 -0.7
11, West central-
city minority 6.14 6.38 5.72 39
12. West central-
¢ity nonminority 213 399 3.81 3.1
13. West non-centrai-
city nonminority 1.84 0.68 0.68 -0.2
Diffe between |
Northeast (1-4) 6.82 8.11 6.35 5.3
South (5-7) 3.86 198 157 09
Midwest (8-10) 3.58 517 4.30 3.7
West (11-13) 4.30 5.70 5.04 4.1

Note: Evaluation poststratum 13 includes a poststratum of American Indian reservations.
Source: Originai and [P16] carrected estimates are from U.S. Bureau of the Census, 1990 Coverage
Studies and Evaluation Memorandum Series #R-6. July 11, 1991, and have been reproduced in
Mulry and Spencer (1993). Breiman’s estimates are from his Table 16.

the unresolved percentage increased from 2.3 to 3.8
percent. How much the final rate of erroneous enu-
meration would change depends on the proportion of
unresolved cases imputed to be erroneous, but any
way this turns out, the impact of these changes is
minimal. Breiman's arguments here seem strained
at best.

What Breiman has basically done is to repeat
the Mulry and Spencer analysis, to argue that the
estimate of zero correlation bias should be used and
to add a few additional components of error. Aside
from his assumption about correlation bias, his nu-
merical results are not greatly different from those
of the bureau. especially when we consider between-
urea differentials.

Mulry and Spencer (1993) used their total error
model to adjust the net undercount estimates for
13 “evaluation poststrata,” which were aggregates
of the 1,392 poststrata defined by the PES. There
were three evaluation poststrata in each of the four
regions, one for minorities living in central cities
and one for nonminorities living in central cities and
one for nonminarities living outside central cities.
The 13th stratum included all minorities living out-
side central cities in the nation. Of greatest prac-
tical interest is the comparison between central-city
minority poststrata, where the net undercount was
thought to be highest, and non-central-city nonmi-
nority poststrata, where the net undercount was
thought to be lowest. In Table 2. we present the
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original estimates of net undercount computed by
the Census Bureau; the same estimates corrected
by Muiry and Spencer’s total error model, with and
without the Bureau’s best estimate of correlation
bias; and Breiman’s final adjustments. At the bottom
of the table, we present the differences between the
central-city minority and non-central-city minority
poststrata in each region. To evaluate the effect of
assuming that the correlation bias is zero, compare
the second and third columns. To evaluate the effect
of Breiman’s additional analysis, compare the third
and fourth columns.

Looking at Table 2, we first see that for the orig-
inal undercount estimates there were substantial
differences between central-city minorities and non-
central-city nonminorities in each region. When
Mulry and Spencer adjusted these differences us-
ing the results of the total error model, the differ-
ences increased in three regions and decreased in
just one, the South. Moving to column 3 and as-
suming zero correlation bias reduces all four differ-
ences. In three of the four regions, the differentials
were within one percentage point of what they had
been originaily, but the change in the South was
large. Finally, we observe that Breiman’s additional
adjustments reduced the differentials slightly. In the
Northeast, Breiman’s adjustment reduced the differ-
ential by 1.05%, and in the South, Midwest and West,
the reduction was less than 1%. Comparing the orig-
inal and Breiman’s adjusted estimates (columns 1
and 4), Breiman reduced the net undercount differ-
ential by 1.5% in the Northeast and 3% in the South,
but made scarcely any impact in the Midwest and
West. Taking everything together, even if we were
to believe Breiman's arguments and were to relv on
his results rather than thase of the Census Bureau,
for the most part we find substantial differences in’
undercount rates between just those areas where we
would expect to find them.

2. FREEDMAN AND WACHTER
ON HETEROGENEITY

What do the Breiman and the Freedman-Wachter
papers have in common? While both focus on the
accuracy of adjustments to census data, they also
adopt a shared implicit starting position, namely,
that the census counts should be treated as if they
are error free until we can show somehow that the
use of adjusted counts is warranted. That the cen-
sus is repiete with errors and that the errors have
differential impact on minorities never seems to be
addressed or acknowledged by these authors.

The Freedman-Wachter paper (FW) addresses the
issue of heterogeneity in the census adjusted counts

when used for intercensal purposes. What they im-
ply is that heterogeneity is bad and they tell us that
“any comparison of error rates between the census
and adjusted counts shouid take heterogeneity into
account.”

The argument of FW is that poststratum homo-
geneity is an assumption of adjustment. They find
evidence of lack of poststratum homogeneity and
seem to want to infer that adjustment is a bad idea.
This latter does not follow, of course. Whether ad-
justed counts are closer to the truth than unadjusted
counts is the essential issue and is only tangentially
related to heterogeneity. Let us elaborate.

Heterogeneity among substrata is not inimical to
adjustment. Kadane, Meyer and Tukey (1992) show
that if substrata can be ordered by “catchability” in
both the census and the PES simultaneously, the
cross product ratio of the stratum is bounded be-
low by an average (with respect to a certain prob-
ability weighting on the substrata) of substratum
cross product raties. In fact, the ordering is un-
necessary; positive correlation (with respect to the
same probability weighting) suffices. Thus if one
accepts a cross product ratio of 1 in each substra-
tum, as is often done in capture-recapture meth-
ods, and accepts positive correlation in catchabil-
ity among substrata, the implication of substratum
heterogeneity in catchability is that the use of a
cross product ratio of 1 for adjustment moves in the
right direction, but not far enough. A related pa-
per by Darroch, Fienberg, Glonek and Junker (1993)
proposes a model for individual-level heterogeneity
which incorporates exactly this kind of dependence
explored by Kadane, Meyer and Tukey (1992). Im-
plemented in the context of triple system methods.
their model when applied to census test data actu-
ally illustrates the extent to which heterogeneity in
catchability might lead to underadjustment.

The conclusion of FW’s analysis of surrogate vari-
ables is, as Belin and Rolph observe, at best over-
stated and they leave us confused about what this
has to do with whether or not we might wish to adjust
census counts for differential undercount. Fay and
Thompson (1993), in the context of loss function anai-
ysis, use artificial substitutes for undercount rates
as do FW. They conclude that “For most {proxy} vari-
ables, the loss function analyses is not seriously dis-
torted in favor of adjustment, but in one case the loss
function would overstate the advantages of adjust-
ment.” This is a far cry from FW's “almost anything
can happen.”

How are we to think about FW's proxy variables?
Freedman and Wachter note that “The drawback
is that the proxies may not behave like under-
count rates, in terms of heterogeneity,” but then they
analyze them nonetheless. Perhaps they have in
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mind some model, of the form

undercount rate = f(SUB.ALL. MULT, NM, MOB,
POV Error).

The analysis of DIFF in their Table 9 suggests some-
thing of this form with f as a linear function with
invented coefficients! What evidence do we have
for believing such models and how much credence
should we give to the analysis of the component
parts?

Freedman and Wachter conciude that the 357 post-
strata have too much residual variability on the
proxy variables within state. This comes as no
surprise to us. In its original analyses following
the 1990 census, the bureau used 1,392 poststrata
and then smoothed the resuiting adjustment factors
to remove variability. The later approach, which
dropped the number of poststrata from 1,392 to 357,
was sure to introduce greater heterogeneity and the
“random” features in it are no longer kept under

Comment
Lars Lyberg and Sixten Lundstrom

The American census adjustment debate must rep-
resent the pinnacle of statistical methodological con-
troversy. Usually, statistical discourse is conducted
by laconic academics who address technical issues of
obscure merit to nonstatisticians. Indeed. it is an

ly for the profession that an essentially tech-
nical issue. such as census adjustment. would attract
such widespread and vocal attention.

Our comments should be prefaced with the fact
the Swedish censuses are not affected by the type
of undercoverage that characterizes the U.S. cen-
sus undercount. Our approach to census taking is
vastly different from that used in America. Sweden
is known for its high-quality population registers and
uses a register-based approach for the actual count.
Since it is extremely difficuit to function in Swedish
society without a personal identity number (PIN)
{and many of the benefits and amenities offered by
Swedish society require a PIN), every legal resident
is included in the population register. Any under-
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nal of Official Statistics. Sixten Lundstrém conducts
work at the Statistical Research Unit at Statistics
Sweden.

control through smoothing. As Fay and Thompson
(1993) note: “Although [census analysts] eliminated
smoothing from consideration in 1992, there may
have been hidden costs to this decision....”

The statistical literature clearly suggests that,
even if FW were successful in showing substratum
heterogeneity, by doing so they may have strength-
ened rather than weakened the case for the use of
adjusted data.

Finally, we wonder what FW's analysis really has
to say about the wisdom of using adjusted counts for
various intercensal purposes. As we move further
into the decade and away from the April 1, 1990,
census date, there must be more and more error in
census caunts, both adjusted and unadjusted. Does
there come a point when the cumulative errors due
to the passage of time swamp the undercount prob-
lem? Or does the differential undercount between
the white majority and various minority groups that
we have observed for over 50 years in decennial cen-
sus data only become worse?

count is very small (a few hundred) and is linked
to lags or delays in the reporting of vital statistics.
These delays usually do not last more than 10-13
weeks: 50, both in principle and practice. Sweden can
conduct an accurate population census any week of
the year. A word of caution, though, over the last few
years, we have had an increasing problem with over-
coverage due to immigrants who repatriate without
notifying the authorities.

The United States, on the other hand, lacks
Swedish-style population registers and bases its cen-
sus on a master sample, that is, tracking everyone
down by figuring out the number and location of
dwellings and then ascertaining who and how many
live in a given dwelling. This is obviously a daunt-
ing task when multiplied by an entire nation of geo-
graphically and ethnically diverse individuals.

When studying the articles by Freedman and
Wachter. by Breiman. by Belin and Rolph and
by numerous others dealing with the US. census
adjustment. we have made a number of general ob-
servations. First, it should be kept in mind that
statistics is the theory and practice of dealing with
uncertainty. Second. surveys never produce “true”
numbers. What surveyvs do produce are estimates
and every source available should be used to make
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these estimates more accurate. Modelling is used
at every stage of survey design. When new things
are learned, these models are revised to reflect the
insights provided by the new information. It can
be seen as an iterative process moving toward cer-
tainty, but never actually getting there. Third, ap-
plied work is very different from theoreticai work.
Theoretical work is very neat and tidy in that the
most important elements are defined by the scien-
tist him/herself. Theoreticians state the premises
under which their findings are valid, thereby con-
ducting their research under highly controlled con-
ditions. The practitioner, on the other hand, must do
battle with the vicissitudes of daily life. Applied work
has the added element that almost anything, regard-
iess of how important, can spin out of control with no
regard for the resulting inconvenience or damage.

Fourth, all sciences are subject to controversies;
such debate is necessary, and examples from statis-
tics include Fisher versus Neyman, frequentists ver-
sus neo-Bayesians, model-based samplers versus
design-based samplers and now census adjusters ver-
sus census nonadjusters. Furthermore, scientific de-
bates can contain nonscientific ingredients. Perhaps
in cases where science cannot reach a consensus, it
is best to turn the discussion over to politicians.

The statistical information collected in the US.
census is used in many different areas, and many
different political decisions are based on it. The un-
dercount problem, however, is described only in con-
nection with its use for congress apportionment and
the allocation of tax funds. We have not found any
description of the “models” used for these purposes,
but they are probably not particularly complicated.
On the other hand, equitable and fair allocation of
funds is another issue with its own difficulties. Per-
haps the main problem is not the census undercount,
but rather the oversimplified allocation model? If
this is the case, the problem really belongs in the
political sphere.

{n our opinion, the U.S. census must be the most
complex survey in the world. There are other surveys
that are larger (e.g., the Chinese census), but none
comes close to the level of ambition of the U.S. cen-
sus. The combination of problems associated with
population mobility, lack of reliable and complete
registers, illegal immigration, homeless people, enu-
merator security and demands for high-quality data
makes the U.S. census an enormous undertaking.
The Census Bureau must be commended for its skill
and competence in dealing with this task. From the
start of the modern survey era, the bureau has been
on the forefront, and preeminent statisticians like
Morris Hansen, Bill Hurwitz, Bill Madow and Bar-
bara Bailar are among those who have managed the
bureau’s continuous development. The Census Bu-

reau is the agency where the most extensive and

plicated evaluation studies have been conducted.
Due to the agency’s efforts, the entire survey com-
munity has learned a great deal about survey errors.
The bureau has led research on, for instance, survey
models, processing errors, coverage errors, response
variance, estimation and the use of new technology.

It does not make sense to criticize the Census Bu-
reau for collecting bad data. The Post Enumeration
Survey (PES), like all surveys, suffers from errors.
However, these errors are smaller than those gener-
ated in the census. The absolute best a survey practi-
tioner can do is use the preferred procedures. In the
case of the U.S. census, the PES is a preferred pro-
cedure which provides information that can be used
to increase the accuracy of the census count. We be-
lieve it is important to appreciate that the PES is not
meant to generate true numbers, but rather numbers
closer to the true bers. When di ingthe US.
undercount problem, or the quality of any survey for
that matter, it is vital to recognize the limitations
inherent in survey practice and view the survey re-
sults in this light. It is also germane to this discus-
sion to point out that data of lesser quality than the
PES are used every day with excellent results and
no complaints.

The article by Freedman and Wachter provides
an le of short i iated with evalu-
ation surveys. The PES provides acceptable or per-
haps even unbiased estimates for the nation and
for some other very large domains. For small do-
mains, model-dependent estimators have to be used.
Such estimators include some bias because of model
error. For census adjustment, the bureau uses a
type of synthetic count estimator. The model error
associated with this estimator is due to heterogene-
ity in poststrata. The heterogeneity, measured by
proxy variables, has been shown to be quite large
within some poststrata.

At Statistics Sweden, we use a synthetic count es-
timator regularly when estimating the number of
employed persons by different categories of hours
worked in each municipality. Variables defining the
poststrata are sex, age, industry and income. From
a methodology study where the parameter values
were already known, we learned that the estimator
worked well for the majority of municipalities, but
performed poorly for a few municipalities. Despite
these results, this method has not received much crit-
icism. We believe that users are aware that this es-
timate is the best we can do and it is better than no
estimate at all.

This leads us to another comment. A census
should result in a single published count. Pub-
lishing two counts gives the impression that users
have a “choice” even though the producer of the cen-
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sus never intended such an interpretation. In the
1970 Swedish census, Statistics Sweden presented
two numbers: one regular set of estimates with
missing data and one with imputed values added.
Surprisingly, many users (but perhaps not so sur-
prising after all) knew exactly which estimate to
use. In the 1975 census, imputation was not per-
formed, which made comparison to the 1970 census
awkward.

We find it bath reasonable and natural to use aux-
iliary information to imprave an estimate. After ail,
this is what survey design is all about. Various
model assumptions are made in every design step,
but the final resuit should be expreesed as a singie
count or estimate. We sympathize with Belin and

Comment
David Steel

Evaluating and p ing the census for
undercount raises a lot of difficult statistical and gen-
eral issues. The papers here consider several of these
and add to the already large literature on the sub-
ject. While the basic questions are now clear, the
answers are not. To enable readers to make a judge-
ment about any prejudices I might have on these
issues, I shouid point out that as a former officer
of the Australian Bureau of Statistics (ABS) I was
involved in the evaluation of the 1981 and 1986 cen-
suses. While the views I have are entirely my own,
they are influenced by this past involvement. In
terms of my prejudices this could work either way:
having been involved in adjustment, [ may have a
bias to that view to justify my past work; alterna-
tively, detailed knowledge of the many problems in-
volved could lead me to be against adjustment.

In Australia, population estimates based on census
counts adjusted for undercount have been released
as the official population estimates since 1976. The
estimates are produced for states and territories and
local government areas. Population estimates are
used to determine the number of seats each state has
in the federal House of Representatives and the allo-
cation of funds to states and local government areas.
The decision to adjust was prompted by the high un-
dercount rate showed by the 1976 Post Enumeration

ibly adj

David Steel is Senior Lecturer, Department of Applied
Statistics, Universitv of Wollongong, Northfields
Avenue. Wollongong, New South Wales 2522,
Australia.

Rolph regarding their general conclusion about the
protracted controversy on the undercount problem.
An impressive amount of work has been done, but it
appears as if we have reached the point where further
methodological resources, time and money would be
a waste.

Most U.S. tistical ies have itted
themselves to modern quality thinking, that is, var-
ious forms of total quality management. It seems
as if it would be better to use the “debate resources”
to impi the regular count procedures, thus
decreasing the need for extensive and expensive eval-
uation procedures. This is especially true for the U.S.
underceunt, where the discussion fails to resuit in
a consensus.

Survey (PES) and the fact that the 1976 census count
fell considerably below the population estimates for
1976, which were based on updated 1971 census
results. There has been general acceptance and re-
markably little controversy surrounding the adjust-
ment. A clear distinction is made between census
counts and population estimates. Census counts are
produced without any adjustment. There are sim-
ilarities to the situation in the United States. The
level of undercount is basically estimated from a PES
which involves an independent household survey and
matching between the census and the survey to de-
termine missed people and some categories of erro-
neous enumerations. Dual system estimates (DSE's)
are calculated. The results of the PES are compared
with demographic analysis and other population
indicators such as school enrolments and Medicare
enrol ts (Medicare applies to all age groups), pri-
marily at the national level, but with some analy-
sis below this. Synthetic estimation is used to ob-
tain population estimates for local government areas.
The procedures for the PES and census evaluation
are decided in advance. The view is that quality
must be designed into the census and the PES. The
estimated level of net undercount is remarkably sim-
ilar to the United States: 1.9% in 1986 and 1.8%
in 1991. In 1991 the state undercount rates ranged
from 1.2 to 4.1%. The ranking of the states in terms
of undercount has been consistent over time. Further
details are given in Choi, Steel and Skinner (1988),
Trickett (1992) and Australian Bureau of Statistics
(1990).
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There are also some important differences between
the situation in Australia and the United States. The
Australian is conducted by field methods, and
collection of census forms is essentially completed i m

degree, d with probl of ation in
remote areas. Analysis of undercount rates for dif-
ferent groups by birthplace has shown little differ-

ences from t.he Australian born. The group with the

a two-week period, enabling a PES to be cond:
approximately three weeks after the census (census
forms received after the PES has started are ex-
cluded from the DSE’s). Conducting the PES as close
as possible to the census date is an important factor
in improving the quality of the evaluation
The PES includes about 40,000 households compris-
ing 93,000 people but is much less clustered than in
the United States. Over 4,000 clusters are selected,
giving a good geographic spread. This can be done
since there is no direct equivalent to the E-sample.
Attempts to match people selected in the PES pl
are made with census forms for the selected dwelling
and those in the surrounding areas and at other ad-
dresses provided at the PES interview where people
may have been enumerated (e.g., usual residence of
visitors and the surrounding areas). This provides
information on the major categories of erroneous
enumerations. Some classes of erroneous enumer-
ations will be d, such as h holds which are
completely fabricated in the census. In the matching
process unresolved cases are finally imputed using a
regression-based method.

This size of the PES sample and its design means
that direct estimates can be calculated for the eight
states and two territories. For each state, separate
estimates are calculated for the capital city and the
rest of the state. This leads to estimates for 14 ma-
jor geographic areas, referred to as parts of state.
Estimates for local government areas are then ob-
tained using synthetic estimates using age-sex post-
strata within each part of state. This means that a
lot of the concern about using undercount rates for
other states is avoided. However, there will be vari-
ation in the undercount rate that is not accounted
for by using the age-sex poststrata. The approach
has been deliberately conservative, adjusting for fac-
tors which have clearly been demonstrated to affect
the undercount rate. It is felt that such an approach
will bring the population estimates closer to the true
distribution, but will probably understate the vari-
ation in undercount rates. Hence, while it should
lead to improvements, the danger of overadjusting is
reduced. Other methods of producing undercount es-
timates for local areas have been investigated (Steel
and Poulton, 1988; Bell. Cornish. Evans and Vin-
cente, 1993) but the current synthetic procedure is
considered the most appropriate.

There is little evidence in Australia of difference
in undercount rate between different ethnic groups
in the community. The exception is the Aboriginal
community, whose level of undercount is. to some

hest unt ists of those born in New
Zealand which is probably due to the relative youth-
fulness and mobility of this group in Australia. Anal-
ysis has shown that the undercount is high for those
who were away from their usual residence on census
night, with an estimated undercount rate of 16.5%
in the 1991 census (Trikett, 1992). Matching pro-
cedures for this group are especially important. In
1991 the scope of the areas checked for such people in
the matching was expanded, with beneficial results.

Demographic analysis, using the 1921 census as
a base, is used to validate the PES results and on
occasion make some adjustments to these figures at
the national level, which then flow through to lower
levels. Reliable birth and death registration sys-
tems and a system to measure overseas arrivals and
departures have been in operation for a long time.
Movements in and out of the country are relatively
easy to monitar, with there being limited points of
entry. Five yearly gaps in the census also help in
the demographic analysis. The view has been taken
that the PES is generally more reliable than the
demographic estimates, which are mainly used to
evaluate the PES. The PES has some problems. A
small number of blocks can have undue influence,
conducting independent check in remote areas is dif-
ficult, matching is not perfect and erroneous non-
matches can inflate the estimated undercount rate.
In 1991 there was a downward revision in the esti-
mated resident population for Western Australia. It
is thought that the 1986 census count had been over-
adjusted because of the effect of school holidays on
the number of persons away from home at the time
of the census (Trickett, 1992). However, based on
the evidence and knowledge of the processes used,
the judgement has been that population estimates
incorporating an adjustment will give a better esti-
mate of total population and population shares than
unadjusted census counts. This is a judgement which
is finally made by the Australian statistician, whose
independence is guaranteed by the ABS Act of 1975.
I would expect any concerns about the approaches
used would be raised and handled through various
mechanisms that exist for state government input
into ABS activities, not through the courts.

The Australian experience gives an example where
reliable estimates of census undercount can be made
and where adjustment is carried out. However, there
are sufficient differences not to see this as neces-
sarily endorsing the entire procedure originally pro-
posed for adjusting the U.S. census. The paper by
Breiman raises the fundamental issue of what is the
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quality of the PES. This a good question to raise and
is logically the first to ask. To answer this question
involves making an t of ling er-
rors, and it is notoriously difficult to get a complete
picture of these. The concern is whether the qual-
ity of the evaluation is sufficient for its purposes.
This is exactly what Breiman is raising concern-
ing the undercount estimates, but the same ques-
tion can be raised about the quality evaluation of
the PES that he reviews and summarises. There are
many ways in which a PES could potentially give
bad data. While the paper raises some doubts, the
case is made in a way that, despite the author's at-
tempt to bring a lot of detailed evidence together, [
have no feel for what the errors that might be there
would do. The quoting of percentages on what ap-
pears to be different bases makes it hard to work
through what the likely effect might be. Breiman
notes that two 0.5% differences, working in differ-
ent directions, can affect the estimated undercount
rate by 50%. Essentially this point is that, to first
order, if 1% of the PES is not matched when it 2ould
have been, then the estimated undercount rate will
increase by approximately 1 percentage point. Seme
of the rates that are quoted are calculated on dif-
ferent bases, which may be relevant, but to asses
their impact on the undercount estimates the reader
needs them expressed as percentages of the entire
PES sample. Quoting gross differences also makes
independent assessment difficult. A tree diagram of
what happen to the PES sample in terms of match-
ing cases and nonresponse would make interpreta-
tion easier.

The paper by Belin and Rolph offers some different
interpretations. Again we have reasonable statisti-
cians offering a significantly different interpretation
of the same data. To help in understanding the sit-
uation 1 lock for other evidence. With the adjust-
ment for the processing error mentioned by Breiman
the estimated undercount is 1.7%, which is close
to the demographic estimate of 1.85% provided by
Robinson, Ahmed, Das Gupta and Woodrow (1993).
This does not suggest gross overestimation of the un-
dercount rate through the PES. Both estimates are
impertect but their consistency offers some reassur-
ance. Of course it can also be argued that both sys-
tems have errors that just happen to give similar re-
sults.

The paper by Freedman and Wachter raises valid
questions about synthetic estimation. Synthetic es-
timates are biased; so are census counts. No adjust-
ment is a model. Hence it is desirable to incorporate
an allowance for these biases for both estimates. The
paper sheds more light on this issue. One resuit of
the analysis is that, based on the proxy variables
analvsed. the synthetic estimates do explain much

of the variation in rates between states. For exam-
ple, using the root mean squared error in Table 6
and comparing it with the standard deviation across
states in Table 5 for the substitution variable, we see
a 42% reduction in the variance of the error of predic-
tion when using the synthetic estimates as against
the national rate. Applying the national rate would
be the same as no adjustment in terms of population
shares.

I have sympathy with the comment of Wachter,
quoted by Belin and Rolph, on the use of aggregated
measure. [ do not think this precludes using empiri-
cal evidence to resolve issues, but implies looking be-
yond summary measures. [ am therefore surprised
that Freedman and Wachter do not provide any plots
of the errors or bias of the synthetic estimates. It
would have been interesting to see the distribution
of the errors and any relationship with the size of
states or other factors.

To adjust the census to provide population esti-
mates, the reliability of the adjustment must be bet-
ter than the error it is trying to correct. There are
several ways of assessing the quality of the PES and
the associated estimates, none of which is entirely
complete or satisfactory, but which in combination
should enable a judgement to be made. The pro-
cess of assessing the quality of the PES has involved
several sources. One source is the type of evalua-
tion studies reviewed and summarised, with differ-
ent conclusions, by Breiman and by Belin and Rolph.
These studies themselves will have quality problems
and are not complete (but [ do not think we need to
evaluate the evaluation of the census evaluation—
we must stop somewhere). The quality that has
been designed into both the census and the PES and
the subsequent processing and the quality assurance
procedures are factors which decision makers must
take into account. Consistency with past results, or
at least reasonable explanations of the differences,
are also indicators. Comparison with other sources,
such as demographic estimates add te the picture.
Finally, what is sometimes called face validity, or
consistency with what is thought to be known about
undercount. is a factor. Some of these factors are
“hard” and some “soft,” but the overall judgement
should be made by combining these assessments to-
gether. In Australia that has led to adjustment for
the purposes of population estimates. To answer the
question raised by Belin and Rolph, I do not think
a consensus is possible. The standards of proof re-
quired by some are just not achievable. On what
major issue would the profession have a complete
consensus? Decisions have to be made on imper-
fect, sometimes contradictory evidence. in the face of
strong disagreements by reasonable. well-qualified
and well-intentioned protessionals.
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Rejoinder
Thomas R. Belin and John E. Rolph

NEW DEVELOPMENTS

Since the three articles and the discussions were

d by S ical Sci a federal appeals

court set aside the judgment of a district court judge
that had allowed the Commerce Department’s deci-
sion not to adjust the 1990 decennial census to stand.
Although the lower court’s ruling was vacated the

THmat Hate d

of the are
far from clear. Actions by the plamtlﬁ‘s, by the gov-
er t, by other appellants and ultimately by the

courts will determine how the 1990 census adjust-
ment saga is played out. See Fienberg (1994b) for a
more detailed di ion of the appeals court ruling.

We hesitate to read the appeals court ruling as an
endor of our fic point of view. Never-
theless, the rulings of both the district court and the
appeals court reflect a wxllmg'ness on the part of non-
statisticians to view an adj; as a feasibl
and reasonable approach for improving on the accu-
racy of an attempted headcount.

Statisticians should understand and appreciate
this willingness. We thus hope that this appellate
court decision will give a new impetus to the statis-
tics community to help facilitate consensus on how to
use estimation methods in census-taking. The Cen-
sus Bureau’s investigation of a “one-number” census
is a constructive step in this direction.

RESPONSES TO DISCUSSANTS

We focus here on the discussions by Diamond and
Skinner, by Steel, by Lyberg and Lundstrom, and
by Ericksen, Fienberg and Kadane; we have not
seen either the Freedman and Wachter (FW) or the

Breiman rejoinders, although we t briefly on
a point raised in some exchanges with our Berkeley
colleagues.

The discussions by Diamond and Skinner, by Steel.
and by Lyberg and Lundstrom all provide useful and
enlightening perspectives on census-taking practices
around the world. The balance in their remarks
sets a good example for us to follow here in the
United States.

The final paragraph of the discussion by Diamond
and Skinner ts to an llent y of our
essential points: the debate over census adjustment
should emphasize scientific matters. but consensus
will require more than just scientific progress. We

appreciate their supportive remarks. On a more sub-
tle matter, their point is well taken that the term
“heterogeneity bias” could be construed to mean ei-
ther error in the synthetic assumption explored by
FW or error in the assumption of equal capture
probabilities discussed, for example, in Alho, Mulry,
‘Wurdeman and Kim (1993). We hope our use of the
term was clear from the context. We are also glad
that Diamond and Skinner agree with us that the
heterogeneity reported by FW is not surprising and
that heterogeneity should be reflected in local-area
estimates of variability.

Steel’s discussion of how statistical estimation is
used in the Australian census provides a valuable
frame of reference for the debate about the future
of the U.S. census. Steel does not attempt to adju-
dicate our disputes with Breiman, yet we interpret
his remarks in his penultimate paragraph as sup-
portive of our point of view: the census-taking pro-
cess has to stop here, and d have to
be made. We read Steel’s final paragraph as reflect-
mg a semantic difference with our use of the term

” We do not i that all statistici
would realistically line up behind one particular cen-
sus methodology, but we can imagine there being a
critical mass of support for a particular approach so
that the controversy subsides. Indeed, during the
1980’s as a member of the National Academy Cen-
sus Panel, one of us (Rolph) saw such a critical mass
forming on that panel and among the senior staff
of the Census Bureau behind a planned adjustment
methodology for the 1990 census. Intervening events
ied to the controversy and adversarial process re-
ferred to in these articles, but in our view the pro-
cess need not be so contentious. For example, the
use of postal delivery in the 1960 census was a major
methodological change, but one that did not engen-
der much controversy. There may have been some
people who opposed this innovation at the time, but
the level of support for a mail-out, mail-back census
would qualify as consensus from our standpoint.

Lyberg and Lundstrom add a variety of insights
that reflect the realities of government statistics
practice. In a few places, their statements are
stronger than we would make. For example, we do
not have a problem with criticizing “bad data”; what
we object to is the notion that we should assign a
loss of infinity to model-based estimators and then
call such an approach good science. We are also
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more optimistic than Lyberg and Lundstrom that fur-
ther investment in methodclogy will pay dividends.
One example of methodology that we cited repeat-
edly in our paper is Zaslavsky (1993a); this work not
only advances the state of the art for census under-
count estimation, but it serves as a useful case study
that could be adapted to other stati 1 arenas as
well. Overall, however, we appreciate their endorse-
ment of our general perspective on the adjustment

pointed to Breiman’s curious claim that one might
do just as well in imputing for unresolved cases by
flipping a coin with probability 15% of heads, we had
written, “The higher proportion of remaining unre-
solved cases in the higher imputed probability cat-
egories is explained in large part by the fact that
names were not recorded for many PES individu-
als” However, it turned out that our explanation
was i ate; although cases without names con-

controversy.

Ericksen, Fienberg and Kadane make few com-
ments directly about our paper. We would sim-
ply point out that some of their recent references
(Kadane, Meyer and Tukey, 1992; Darroch, Fienberg,
Glonek and Junker, 1993) also serve to illustrate that
progress is still being made on undercount-related
issues, yielding both new theory and new methods.

We understand that in their rejoinder, FW cite a
personal communication from us. We offer the fol-
lowing comment in the spirit of “setting the record
straight.”

In the initial version of his paper, Breiman made
a stronger claim about the increasing proportion of
unresolved cases in the Evaluation Followup Survey
(EFU) when one reads across his Table 12, which we
saw as the kind of nitpicking criticism that deserves
to be pushed to the margin. Originally, after we

Rejoinder

Leo Breiman

I thank the discussants. The descriptions of
the methods used in Australia, Great Britain and
Sweden were interesting and form a compact intro-
duction to the diversity of methods for estimating
population counts. They also underline the difficulty
of the census undertaking in the United States. The
discussion by Ericksen, Fienberg and Kadane and
the Belin—Rolph article contain most of the direct
comments about my paper.

BACKGROUND

The effort to adjust the census counts was a com-
plex process. After the initial error evaluation, ad-
ditional errors were discovered. some of which are
discussed in my article. Because the original error
analysis has not been updated to take these addi-
tional errors into account, the widespread impres-
sion remains that the adjustment process was proven
to produce more accurate counts than the census.

stituted approximately 70% of the P-sample cases re-
ceiving probabilities of having been enumerated of
75-100%, these cases without names were largely
excluded from the EFU and so were not reflected in
Breiman’s Table 12.

We acknowledge that there were a substantial
number of unresolved cases in the EFU and that
there is remaining uncertainty about the accuracy
of the imputation methods. Our essential point is
that there is not much to criticize based on available
data, which agree with predicted values extremely
well (Belin et al,, 1993). To attribute our earlier
statement to us as if it is our current view is a mis-
representation.

Overall, although we anticipate that our Berkeley
colleagues will continue to support one another, we
are pleased at the signs of consensus in this ex-
change.

The validity of any such proof is currently in se-
rious doubt. For one thing, errors of various types
are now acknowledged to account for the major part
of the original national undercount estimate of 2.1%.
The initial loss function analysis used earlier esti-
mates of the bias that, on the national level, were
too small by at least a factor of 2. The analysis
was also flawed by a significant underestimation
of sampling variances (Fay and Thompson, 1993;
Freedman, Wachter, Cutler and Klein, 1994). There
are also questions about the additional local bias due
to heterogeneity (Freedman and Wachter, 1994), the
errors resulting from smoothing the adjustment fac-
tors (Freedman et al., 1993) and many of the assump-
tions going into the loss function analysis (Freedman,
Wachter, Cutler and Klein, 1994).

This careful scrutiny was possible, in part, due
to the availability of three sets of numbers: the
census counts, the adjustments and the extensive
evaluation data. We view the controversy over
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the adjustment as having some healthy outcomes.
Methodology and implementation were openly dis-
cussed and debated. More statistici than ever
became aware of the problems of carrying out an
accurate census. We hope that the planned single-
number census for the year 2000 will allow simil

that almost every source of error investigated further
lowers the DSE undercount estimate.

Diamond and Skinner- like interval estimates
and note that the 95% interval (1.00%, 2.25%)
given in Mulry and Spencer (1993) agrees with

carefu] scrutiny and discussion.

SUMMARY OF MY REJOINDER

In my rejoinder, 1 first t on some state-
ments of the overseas discussants, then on the
Ericksen, Fienberg and Kadane discussion, and last,
on the Belin—-Rolph article. The Belin-Rolph re-
marks are surprisingly angry and include some seri-
ous and totally tified personal attack

The proposed 1991 adjustments will be referred to
as the DSE adjustments or the DSE estimates. My
article pointed out that major components of the DSE
estimate adjustments are data errors stemming from
different sources. None of the discussants disagree
with my main conclusion concerning the presence of
alarge amount of error in the DSE estimates, at least
at the national level.

Ericksen, Fienberg and Kadane note that there
was uncertainty in some of the evaluation data, with
the implication that aspects of the evaluation could
have been better planned and timed. I agree. Both
Ericksen, Fienberg and Kadane and Belin—-Rolph
maintain that my results do not have any major im-
plications for the distribution of DSE estimates of
population at local levels. They also criticize me for
“assuming zero correlation bias.” These points are
responded to in my rejoinder to Ericksen. Fienberg
and Kadane.

OVERSEAS DISCUSSANTS

The overseas discussants disclaim familiarity with
the DSE adjustment process. However, their com-
ments contain some misunderstandings. For in-
stance, Lyberg and Lundstrom believe that because
the PES was more accurate than the census, the DSE
adjustments will be more accurate than the census
counts. This does not follow. As shown in Section 4
of my article, small errors in matching can cause
the adjusted counts to be less accurate than the cen-
sus counts.

Steel likes the 1.7% undercount figure obtained by
correcting for the coding error because it is consis-
tent with the 1.85% demographic estimate of the un-
dercount and “consistency offers some reassurance.”
However. the 1.7% number is defensible only if cne ig-
nores all of the evaluations carried out by the Census
Bureau. If there is anything consistent going on. it is

the d graphic estimate of 1.85%. However, the
Mulry-Spencer article does not correct for the large
coding error and other errors found since 1991. Thus,
the interval cited is not accurate in terms of cur-
rent information.

ERICKSEN, FIENBERG AND KADANE

Ericksen, Fienberg and Kadane (EFK) open by
making the point that the census had many er-
rors. The first 10 pages of the report of Special
Advisory Committee s favoring adj t
also makes this point (Ericksen, Estrada, Tukey and
Wolter, 1991). So does a 95-page appendix to this
report. About one-third of Fienberg's article on ad-
justment (Fienberg, 1993) is spent describing errors
in the census. Referring to Freedman, Wachter and
myself, EFK say: “That the census is replete with er-
rors and that the errors have differential impact on
minorities never seems to be addressed or acknow-
ledged by these authors.”

The first lines in Wachter (1993a) are: “The 1990
census had flaws. It missed, net, between one and
three percent of the population. It missed more men
than women. It missed more blacks than whites.
These facts are not in dispute.” Wachter’s article ap-
pears in the same journal issue as Fienberg (1993).
This issue had four short articles on adjustment. It
is hard to imagine circumstances under which EFK
could have overlooked Wachter’s statement.

Ericksen, Fienberg and Kadane keep raising the
issue that the census had flaws, but nobody disagrees
with them. No knowledgeable statistician I know de-
nies that the census had many errors and that there
was a differential minority undercount. Neither do
I. Now that we are all agreed, let us get on to the
fundamental question: would the DSE adjustments
produce more accurate counts than the census?

The point of my article is that the DSE adjustments
are mainly a reflection of bad data. Since an error-
filled adjustment will only superimpose more noise
on the census counts. EFK have to face the central
issue: is it or is it not true that the DSE estimates
are mainly a reflection of bad data?

Here are the points that EFK make regarding this
central issue:

1. My final estimate is not believable.

2. My analysis is exaggerated and extreme.
3. I used questionable data.

4. I assumed zero correlation bias.
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5. The Bureau's evaluation is better.
6. I worked on the wrong problem.
7. My results do not make much difference.

I will take these up, one at a time.

1. My final estimate is not believabl

Ericksen, Fienberg and Kadane begin with a state-
ment from my article, which reads: “The largest
part of the original undercount estimate is due to
bad data and processing error—80% on the national
level.” They claim this has the following implication:
“In Breiman’s terms, he believes that the correct es-
timate of undercount may be as low as 1 million.”
Then they go on to show that the true undercount
could not be as low as 1 million.

Their logic is wrong and they have overloocked
the statement in my conclusion section which reads:
“The resuits of this study should not be taken to mean
that I believe that the true 1990 undercount is as low
as 0.4% [1 million] or even 0.9%. My focus was on
whether the 1990-1991 DSE process produced rea-
sonable estimates of the true undercount. To that,
my answer is no, there were simply too many sources
of error.”

2. My analysis is exaggerated and extreme.

To quote EFK, “Many of Breiman’s judgments ap-
pear to be exaggerated and his evaluations extreme.”
They give a single example to support this state-
ment. The ple is followed by the t
“Breiman’s arguments here seem strained at best.”
Now strained is quite a demotion from exaggerated
and extreme. Still, since this is EFK's only shot, let
us see how strained my argument is.

The example is brief and occurs in my Section 5.5
titled “Reliability of interview data.” As part of the
Census Bureau's evaluation. a small fraction of the
PES households were reinterviewed. This was called
the Evaiuation Followup Survey (EFU). The exam-
ple essentially starts with the sentence in my ar-
ticle reading “Match status could be changed from
the PES production match status only if new, rele-
vant and reliable information regarding a case was
present in the EFU interview.” This is followed by a
table showing what percentages changed match sta-
tus as a result of the EFU data.

Ericksen, Fienberg and Kadane go through some
computations to show that. although individual
cases may change match status. the marginal totals
in each match category remain about the same. Hav-
ing established this, they note. with some triumph.
that “the impact of these changes is minimal.” This
totally misses the point. A person changes match
status only if the PES interview information for that
person is judged unreiiable compared to the EFU in-
formation. Thus. the percentages of people chang-

ing match status gives a measure of the reliability
of the production PES information, and that is what
Section 5.5 is about; EFK's example is a complete
misreading of a minor issue.

3. [ used questionable data.

EFK write that my analysis is based largely on
the three sources of evaluation data: the rematch-
ing study, quality control and the fieid reinterviews
(EFU). This is only true if “largely” is given a gen-
erous interpretation. The one-million-person coding
error is not cted with the e ion data. The
later rematching of 104 selected blocks gave another
error correction of 250,000 persons.

They note that the EFU data was gathered 5-
6 months after the initial PES and that this de-
lay would cause uncertainty in the data. I agree,
and I also wish that the EFU had occurred earlier,
but there was good reason for the timing. The PES
follow-up took place about 3—4 months after the ini-
tial PES. The EFU could not be carried out until the
PES follow-up was over.

Ericksen, Fienberg and Kadane imply that the ef-
fect of the uncertainty would be to inflate the error
estimates. There is no evidence supporting this, and
some to the contrary. Since each EFU interviewer
carried around the previously completed PES inter-
view forms for the households being reinterviewed,
disagreements between the EFU and the PES would,
if anything, be biased low (see Biemer and Forsman,
1992). At any rate, the EFU provides the only rein-
terview field data available and was used both by
the bureau in their evaluation (which EFK approve)
and myself.

4. I assume zero correlation bias.

If some persons avoid official surveys, they will be
difficuit to count both by the census and by the PES.
The capture—recapture assumptions will not apply,
and the DSE estimates will be biased low. This is
called correlation bias. Now, the argument is that,
although data errors tend to cause an overestimate
of the undercount, such errors are largely canceled
out by the effect of correlation bias (see Ericksen,
Estrada, Tukey and Wolter, 1991).

Both EFK and BR are concerned that “zero corre-
lation bias is assumed.” This is not correct. Zero cor-
relation bias is not assumed. I willingly admit that
in places correlation bias is likely. 'However. corre-
lation bias is irrelevant to my study. What I look at
is how much of the DSE undercount estimates is at-
tributable to bad data. This has no relation to what
is assumed about correlation bias.

5. The Bureau’s evaluation is better.
Early on in their comments, EFK say, referring to
the Bureau's evaluation. “This evaluation was sum-
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marized by Mulry and Spencer (1993).” Later, they
add: “We prefer to rely upon the evaluation made by
the Census Bureau, partly because they have stud-
ied the questions more thoroughly, but also because
we believe them to be more objective.”

The Mulry-Spencer article is not a summary, but
a selective extract from the bureau’s 1991 evaluation
report [P16). For instance, the estimated bias due to
bad data is not reported separately as it is in [P16].
Instead, the only bias figures given are the lower ones
obtained by adding a problematic estimate of corre-
lation bias to the data error bias. Thus, the reader is
not given the [P16] information that there is a 0.7%
bias at the national level due to bad data nor are
they given the corresponding {P16] information for
the evaluation strata.

The article, although published in late 1993, does
not include corrections for the one-million-person
coding error discovered by the Bureau two years ear-
lier. It does not correct for other errors detailed in
my article that the Bureau later incorporated into
its intercensal error analysis (Mulry, 1992b). These
include the late late census data and the rematching
of 104 blocks.

The bureau has also admitted that they overlooked
the new-out-of-scopes problem and to making errors
in computing the census day address error (see the
Appendix to my article). These latter two, along with
many other error sources, were discussed in my ar-
ticle but not in the Bureau evaluation nor in Mulry
and Spencer (1993). EFK's view regarding thorough-
ness and objectivity is not well founded. They are
putting their reliance on an analysis known to both
the Census Bureau and other statisticians as out-
dated and erroneous.

6. I worked on the wrong problem.

“ .. Breiman’s paper seems misdirected.”
Breiman focused his time and energy on the wrong
problem.” “Because Breiman studied the wrong
problem. .. we do not feel that his conclusions matter
greatly.”

It is the wrong problem because “Breiman stud-
ied ... the national net undercount as opposed to the
distribution of this undercount . ...” Not so—my arti-
cle explicitly gives the undercount estimates and the
effects of the errors on them for the 13 evaluation
strata (see Table 16). As EFK know, the only eval-
uation data available was at the level of these eval-
uation strata. These data were used by the bureau
and myself to see how much of the DSE estimates at
the national and stratum level could be attributed to
bad data.

If I studied the wrong problem, so did the Bureau,
but EFK never claim, either in this discussion or in

any of their past articles and reports, that the Bu-
reau studied the wrong problem. They do not ex-
plain why they believe that the Bureau studied the
right problem, but I studied the wrong one. Perhaps
EFK think that if they say I am working on the wrong
problem often enough, then somehow my conclusions
will go away.

7. My results do not make much difference.
Now EFK go to their final line of defense: even if I
studied the right problem, my results do not make
much difference. Referring to the undercount esti-
mates in the evaluation strata, they say “his numer-
ical resulits are not greatly different from those of
the bureau [DSE adjustments], especially when we
consider between-area differentials.”

They then try to show that the differences be-
tween the DSE estimates and the error-corrected
estimates do not matter much; in particular, that
the minority-nonminority undercount differentials
remain about the same. To do this, they use a some-
what convoluted procedure leading to the conclusion
that the differences matter in only one half of the
country. One half of the country is a pretty big
slice.

Since EFK consider the minority-nonminority dif-
ferential to be an important indicator, let us see what
the effect is using a simple computation. We take as
our measure the estimated population proportion of
the five minority strata. Using the DSE estimates,
the increase in this proportion over the censusis 51%
larger than the change computed using the error-
corrected estimates. A difference of 51% can hardly
be called minor.

To see what effect the corrections have on the
stratum-level distribution, define the population
share of a stratum to be its fraction of the total pop-
ulation estimate. A standard measure of the dif-
ference in two population distributions is the sum
over the strata of the squares of the differences of
the shares. Using this measure, the difference be-
tween the DSE adjustments and the census is 74%
larger than the difference between the corrected ad-
justments and the census. By any definition, 74%
is substantial.

The right problem was studied and the differences
matter. The errors listed in my article significantly
affect minority-nonminority differentials and pop-
ulation shares in the evaluation strata. They are
likely to have even more effect at lower levels of ag-
gregation. Furthermore, the strata most affected by
the errors were the minority strata (see my Table
16). The implication is that the DSE adjustments
are likely to be the worst just where we would want
them to be the best.



112

CENSUS ADJUSTMENT 525

Conclusions about EFK

The above st izes EFK's ts on my ar-
ticle and gives my rejoinder. The Census Bureau,
in its original [P16] analysis, conceded that about
30% of the national undercount estimate was due to
bad data. Ericksen, Fienberg and Kadane do not
seem to be aware that in 1992 the Bureau’s estimate
of undercount, corrected for bias due to data errors,
dropped to 0.9%, a tacit admission that almost 60%
of its original undercount estimate was due to bad
data (Mulry, 1992b). My estimate of 80% is more re-
alistic. Regardless of how error-filled the census is,
you cannot solve the problem by combining it with
another error-filled set of numbers.

BELIN AND ROLPH (BR)

The Belin-Rolph comments on my article are
sharply critical. I will go through their remarks sec-
tion by section before r ding to their ion
of professional misconduct. Here is a list of subjects
covered in their sections:

Section 5.1, the source of my article;

Section 5.2, a contradiction, national versus differ-
ential;

Section 5.3, a contradiction, two ways of looking at
matching error;

Section 5.4, obfuscation in analyzing fabrications;
Section 5.5, the assumption of zero correlation bias;
Sections 5.6, 5.7 and the Appendix, two tables of im-
putation data;

Section 5.8, my dealings with the Census Bureau.

Section 5.1 notes that my present article has its
roots in a manuscript prepared for the adjustment
lawsuit. Quite true, but so?

Section 5.2 refers to a supposed contradiction in
my analysis. The contradiction is that, even con-
ceding that the estimates aggregated to the national
level are largely due to errors. it has not been shown
that the estimated population distributions at the lo-
cal level are affected by the errors. This point was
raised by EFK and responded to above.

This section has a number of questionable re-
marks. For instance, in the first paragraph BR think
they have discovered one of my big ideas: “One of
Breiman's main points is that if every area were
undercounted by the same amount, then adjust-
ment would be superfluous and would only add error.”
Neither this “main point” nor anything resembling it
occurs anywhere in my article.

Further on BR ask “WWhy, then, does he not
label evaluation poststrata as minority or nonmi-
nority?” Table 4 in my article. which defines the
evaluation strata. clearly labels each stratum as

minority or nonminority. Belin and Rolph con-
tinue: “To allow readers to see the differential mi-
nority undercount, we reproduce Breiman’s Table 16
with information on minority status added....”
Not so! My Table 16 shows the initial 1991
adjustments and the substantial reductions in
differential minority undercount when the 1991 ad-
justments are corrected for errors. This information
is eliminated (without comment) in the BR “repro-
duction.”

Next BR say that “after accounting for the com-
puter error, the Census Bureau’s loss function cal-
culations favor the adjusted over the unadjusted
counts at the state level” and give some references
in support. None of their references do what BR
claim. Mulry (1992b) deals with the intercensal
adjustments. These differ considerably from the
original DSE adjustments. Mulry and Spencer
(1993) do not account for the computer error; Fay and
Thompson (1993) give a review of the Mulry (1992b)
work; and Zaslavsky (1993a) is based on the Mulry
(1992b) adjustments.

Section 5.3 refers in its title to another contra-
diction in my work. They state: “...particularly in
his discussion of matching error, Breiman does not
take into account that errors can cancel.” Of course
I take this into t and licitly di itin
Section 6.1. Then they say: “Curiously ... Breiman
then uses the Census Bureau’s calculations of the
effects of matching errors in his Table 15.” As far
as I can make out, the contradiction referred to is
that I cite both disagreement rates over cases and
marginal disagreement rates. The reason for this is
carefully explained in the first three paragraphs of
my Section 5.1 on matching; BR have either over-
looked the technical reasoning or do not understand
it.

In brief, the differences in the marginal totals of
the match-r tch data for the evaluation strata are
direct estimates of the matching error and were used
by the Bureau and myself. However, I show that
marginal disagreement rates at highly aggregated
levels tend to average out and are not good indicators
of marginal disagreement rates at less aggregated
levels. The disagreement rates over cases are better
indicators and are cited for this reason.

Section 5.4 on fabricated interviews refers in its
title to obfuscation in my work. The section begins
with a quote, supposedly from my article. It is not in
my article nor in the original court document. The
sentence in my article following the extract from [P6]
does not have the faintest resemblance to the quote
that BR attribute to me. Then BR imply that I claim
the undercount is overestimated by millions due to
undetected fabrications in the PES. This is not what
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I say, and if readers are in doubt, I would request
that they review my Section 5.2.

Further BR comments indicate lack of careful
reading. For instance, they state that “quality-
control checks suggesting 2-5% interviewer fabri-
cation does not translate to 2-5% of cases entered
in the P-sample database being fabrications.” Of
course not, but they have the 2-5% numbers wrong.
The 2-5% numbers come from report {P6) and have
nothing to do with quality control. This confusion
leads them on a merry chase.

Their concluding statement is: “Breiman dis-
counts the possibility that quality control. .. would
have been able to catch fictitious enumerations.” No
such discounting accurs. Nobody, least of all the Cen-
sus Bureau, claims to have a foolproof way of detect-
ing all fabricati The question is how many got
through the PES quality control procedures. What I
present is the evidence given in the P-studies con-
cerning this question.

Section 5.5 raises the issue of assuming zero cor-
relation bias. See my response to EFK on this sub-
ject.

Sections 5.6 and 5.7 and the Appendix, a third
of BR's comments, are about two tables. These two,
Tables 12 and 13, appear in my Section 5.7 on impu-
tation and form a minor part of the study. Table 12
contains a summary of the P-sample (PES) imputa-
tion evaluation data, and Table 13 a summary of the

E- fe ( )imp evaluation data. They
are taken directly from Tables 3.1 and 3.2 of Bureau
report {P3].

Section 5.6 is titled “Breiman’s Table 13 as '‘Bad
Data'” Belin and Rolph and I agree that Table 13
does not look good for imputation. They believe that
this table is erroneous and have a long story about
why I am to be blamed for reproducing the [P3] ver-
sion. First are two memos Belin wrote to his su-
periors in the Bureau, but which he admits might
have been difficult for me to know about. Next, I
should have corrected the error because Belin told
a referee about the corrections and the referee was
supposed to tell me. There were no such referee
comments.

It is remarkable that BR spend so much energy
criticizing me for not knowing about and not correct-
ing a supposed error in a table taken from an official
Census Bureau report. They are hassling the wrong
person. Their argument is with the Bureau and not
with me. If the table is wrong, then report [P3] needs
correction, and that should be done by the Bureau.

Section 5.7 concerns Table 12 and its collapsed
version, Table 11. The section title refers to the
“prism” through which I view these tables. They be-
gin with a misreading of my paper. In their first

paragraph, BR note that in my Table 11 the percent-
age of matches among the resolved is 12/39 = 30.8%,
while the percentage given in Belin et al. (1993) is
31.6%. Belin and Rolph t, in a quite yed
way, that this difference could not be due to round-
ing. They are right. As stated in my article and in
report [P3], the numbers in Table 11 are weighted
to the nation. In the Belin article the results are
unweighted.

Next BR exhibit a truncated version of Table 12.
The evaluation data on P-sample imputations con-
tains almost 60% unresolved data, analogous to non-
responses in a survey. The BR game is to deal with
the unresolved data by pretending that it is not there,
ergo, the truncated table. Then things look better
for imputation. The Bureau does not see it the BR
way. Report [P3], in summarizing Table 12, states:
“Thus, for P-Sample persons, the imputation process
is consistent with EFU results. However, the high
percentage of unresolved persons in the EFU (58.55
percent) may limit the utility of this result.”

After all the time BR spend on these two tables,
this is what we are left with: Table 12 is okay—no
questions about its accuracy. Belin and Rolph need
to work with the Bureau to resolve their claims about
Table 13. They end their discussion of these two ta-
bles with the revealing statement that for them the
real issue is not the data and substance underlying
imputation, but personalities and politics.

Section 5.8 contains a lengthy lecture based on
the sentence in my Appendix reading “I have been
unable to obtain from the Bureau any more spe-
cific information regarding their method for comput-
ing census day address error.” The section consists
mainly of moral disapproval of my efforts to under-
stand how the census day address error was com-
puted and little that is relevant to the substantive
issues. I stand by the accuracy of my statements.

In this section, John Thompson, a senior Bureau
statistician, is quoted as saying that “(Breiman’s]
numbers appear to be correct...” but that the Bu-
reau should have the chance to comment and give
their interpretation. I agree. It would be instructive
to have a Bureau viewpoint represented.

BELIN AND ROLPH'S ACCUSATIONS

Belin and Rolph begin their review of my work
by accusing me of “unprofessional practices” and
in the conclusion they state “... Breiman is not
careful with his facts, and one of the most harm-
ful aspects of Breiman’s paper, we believe, is that
Breiman has cultivated a sense of distrust of gov-
ernment statisticians that we regard as unjustified
and irresponsible.”
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This is an quite an indictment and should be ac-
companied by convincing proof of unethical behavior
and distortion of facts. Belin and Rolph have not
come up with a single fact that I have been care-
less with, nor any instance of unethical behavior. On

Rejoinder

D. Freedman and K. Wachter

1. INTRODUCTION

Census adjustment is not an easy topic. We are
grateful to the discussants for their efforts at clari-
fying the issues. One other idea will not be contro-
versial: Rob Kass and Ram Gnanadesikan deserve
thanks for putting this exch together and bring-
ing it to a successful conclusion.

The commentaries fall naturally into two groups,
those from outside the United States and those from
inside. It is valuable to have perspectives gained
from experience in other countries. We marvel, natu-
rally, at errors measured in hundreds, which Lyberg
and Lundstrom attribute to Sweden’s PIN-keyed reg-
isters. Australia as described by Steel makes an
interesting contrast to Britain (Diamond and Skin-
ner), in terms of the trust accorded to results from
demographic analysis in Britain and the distrust in
Australia—even though Australia has effective mon-
itoring of international migration, which removes
one of the chief components of uncertainty in demeo-
graphic analysis for the United States.

Belin and Rolph (BR) have a free-spirited and
wide-ranging commentary which reviews many pre-
vious exchanges on the census. Much as we like the
authors, we differ with them on readings of the tech-
nical and historical record and on matters of scien-
tific principle. With respect to the census, Ericksen,
Fienberg and Kadane (EFK) are among the oldest
and most familiar of our opponents; but on this oc-
casion, as we shall explain, their critique is off the
mark entirely.

According to the rules of engagement, we do not
comment on BR’s rejoinder and they do not comment
on ours, so we get the last word in this exchange—on
these pages of this journal. Silence cannot be inter-
preted as consent: we are sure that BR and EFK will
continue the argument in some other forum.

The Census Bureaus latest thinking on the
1991-1992 adjustments is described in Fay and
Thompson (1993). Our discussants frequently refer
to this paper for arbitration. and we shall too. We

the other hand, they have gotten their facts wrong,
have been careless in reading, have found contra-
dictions and obfuscations where there are none and
have spent most of their time on irrelevant side is-
sues and morality mongering.

hope Bob Fay and John Thompson will not mind such
close textual analysis.

Despite the scope of BR's remarks, our paper was
not really about the bottom-line question: whether
adjustment would have made errors in state pop-
ulation shares better or worse. It was, rather,
about a “wild card” in the Census Bureau’s assess-
ments of state and local coverage error: heterogene-
ity. Heterogeneity was omitted from the bureau's
loss function analysis. St on all sides have
been arguing ever since what kind of difference that
could have made.

In our paper, we measured the difference that het-
erogeneity does make, in a context that allows an
exact answer. We used the same loss function that
the Bureau did, with proxy variables instead of un-
dercounts. In our context, the adjustment factors are
known with perfect accuracy, so that errors of adjust-
ment are due purely to heterogeneity, and loss itself
can be calculated. We found the following:

1. The omission of heterogeneity does bias the esti-
mated risks.

2. Depending on the proxy, the bias can be small or
it can be large.

3. The bias can go either way, for or against
adjustment.

In particular, we established that loss function anal-
ysis can be strongly biased in favour of adjustment;
EFK and BR react quite critically to this finding. Be-
fore we answer them, let us recall the larger picture
in which such arguments take their place.

2. BACKGROUND

Would the proposed adjustment of the 1990 cen-
sus, or of the intercensal estimates, have improved
the accuracy of population shares held by the various
states? “Loss function analysis” attempts to balance
errors in the census against errors in adjustment,
and it seems to be the principal statistical argument
that adjustment wouid improve on the census (BR.
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Section 2; Woltman et al., 1991; Mulry and Spencer,
1993; Freedman, Wachter, Cutler and Klein, 1994).

Loss function analysis has several ingredients.
The first is estimated sampling error. In the con-
text of census adjustment, the Bureau's estimates for
variance (based on their smoothing model) were sub-
stantially too optimistic, by a factor of 2 or 3 (Fay and
Thompson, 1993, page 83; Freedman et al,, 1993);
this problem di s for the inter Is, since
the smoothing model was not used. Another input
to loss function analysis is the estimated leveis of
bias in the PES (due to matching error, census day
address error and so forth).

The Bureau elected not to estimate bias in the PES
for geographical areas, or even for poststrata. In-
stead, errors were determined for very large aggre-
gates of poststrata, called evaluation strata. With
the census, there were 1,392 poststrata and 13 eval-
uation strata; with the intercensals, there were 357
poststrata and 10 evaluation strata. Breiman shows
the Census Bureau'’s 1991 estimates for bias to be far
too optimistic. There seems to be some agreement on
these points, the di ts notwitk ding (Sec-
tion 6 below).

To adjust population counts in small areas, in-
cluding states, the bureau made the “synthetic as-
sumption” undercount rates are constant within
poststrata across geography. Thus, rates are deter-
mined by demographics not geography. Failures in
the synthetic assumption are termed “heterogene-
ity.” The loss function analysis was done on the ba-
sis of the synthetic assumption and therefore could
not e the impact of heter ity. To allo-
cate biases from evaluation strata to poststrata, er-
ror rates were d within evaluati
strata across poststrata. and then within poststrata
across geography--an even stronger form of the
synthetic assumption. (For details, see Freedman,
Wachter, Cutler and Klein, 1994, pages 260-261.)

Section 5 below indicates how the results of loss
function analysis change if we correct the variance
and bias estimates. We also show that the scheme for
allocating errors from evaluation strata to individ-
ual poststrata has considerable influence (Freedman,
Wachter, Cutler and Klein, 1994, pages 262, 264).
Qur present paper, however, dealt with another topic
in the adj debate: the impact of heterogene-
ity on loss function analysis. Does heterogeneity cre-
ate bias in estimated risks? (“Risk” is expected loss,
and the goal of the loss function analysis was to ob-
tain unbiased estimates of risk.)

The modelers have taken several positions:

1. Heterogeneity is trivial.

2. If not, the impact on loss function analysis is
trivial (“robustness”).

3. If neither 1 nor 2 is admitted, then loss function

analysis is “conservative”: the proadjustment po-
sition is even stronger than the data say it is.

Belin and Rolph now concede that heterogeneity is
substantial, but stand on point 2; EFK concede noth-
ing, but insist on point 3. The reasoning will be dis-
cussed below. We stress that the issue is bias in
estimated risks, not bias or variance in estimated
counts—a distinction that some discussants seem to
have found quite subtle.

Our paper uses proxies for the undercount: vari-
ables (such as substitutions or imp ions) thought
by the Census Bureau to resemble the undercount
with respect to heterogeneity. The basic setup in-
volves a matrix; the row index s corresponds to post-
strata, running from 1 to 357 in our examples; the

I index j corresponds to geographical areas,
for instance, the 50 states and Washington, D.C. In
each cell, we have the census count ¢;; and the proxy
undercount t,;. The “true” population of area j is the
column sum of ¢;; + ¢,;, with i running from 1 to 357.

Take this from the perspective of statisticians who
know the census counts ¢;; in each cell, but not the ¢,;.
Although the undercounts are unknown, row totals
are given:

51
Sty fori=1,...,357.
j=1

Now the t;; can be estimated by the “synthetic
method,”

By = fix ey
The factors f, are computed as follows:

51
_Ziaty

= =5 .
Zj:lcq

The row totals of the proxy undercounts are given, so
the factors f; are free of error. (We do not believe that
all our di paid due ion to this point.)
in the adjustment literature, 1+ f; is an “adjustment
factor” which adjusts the census count in a cell to its
estimated true count.

The “adjusted” population of area j can be obtained
as a column total of c,; + £, and shares can be com-
puted in the obvious way. Moreover, the squared
error for the raw census and the adjustment can
be estimated using the synthetic assumption; com-
paring these estimates to the true errors enables us
to measure the bias in loss function analysis due to
heterogeneity.

Risks are estimated as follows. On the basis of
the synthetic assumption, adjustment “must” get the

fi
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right answer, so its squared error is zero; and the
squared error of the census can be calculated with
the adjusted population taken as “truth.” Of course,

omissions (the undercounts) and a negative part like

err ations (over s). Indeed, the

correlations reported in our Table 10 should warn
gainst regression modeling.

in the pr of heter ity, such estimates may
be quite misleading.

The setup is rather like real census adjustment.
The whole object of the PES, poststratification,
smoothing and so forth is to obtain estimates of ad-
justment factors 1 + f;. However, our setup differs
from adjustment in two major respects: (i) The row
totals of the proxies (and hence the adjustment fac-
tors themselves) are free of error. (ii) We are working
with proxies rather than undercounts. The advan-
tage of (i) is that we can focus on heterogeneity, pure
and simple; (i) is the price.

3. ERICKSEN, FIENBERG AND KADANE

The chief technical argument offered by EFK is
that “Heterogeneity. . . is not inimical to adjustment,”
and they cite theorems to support their position.
However, EFK have utterly missed the point. Their
theorems say that, in some circumstances, estimated

Proxies are used (by the Bureau and by us) not to
model undercounts in the sense of regression, but as
proxies: variables that are analogous to undercounts
and that stand in for them (Fay and Thompson, 1993,
Section 4.3). If the analogy is a bad one (heterogene-
ity in undercounts does not behave like heterogene-
ity in the proxies), then the Bureau's research effort
on the proxies casts no light on adjustment, and nei-
ther does our paper. We made the point earlier; it
bears repetition. Conversely, if heterogeneity in un-
dercounts behaves like heterogeneity in the proxies,
our work says something about loss function analy-
sis: appreciable bias in risk estimates is a distinct
possibility.

Ericksen, Fienberg and Kadane do have one seri-
ous point. The 1,392 poststrata used for adjusting
the census are different from the 357 for the inter-
censals. Our findings on the 357 poststrata are most
relevant to the bureau’s loss function analyses on

adjustment factors are too small. In our
the adjustment factors are not estimated. They are
known exactly. There is zero bias and zero variance.
The theorems cited by EFK are irrelevant to the cai-
culations that we present. EFK also complain that
our adjustment factors are not smoothed. Of course
not—smoothing would (if all went well) reduce sam-
pling error in the factors. Our factors are known and
are not subject to sampling error. Smoothing them
would just add bias.

Even in a context where adjustment factors are
oniy estimates, a distinction must be drawn (EFK
always resist this) between (i) adding more people to
rows of the matrix and (ii) changing the population
shares of columns. The mathematics cited by EFK
suggest that, in some circumstances, people should
be added to a poststratum beyond what is done by
the dual system estimator; in this sense, adjustment
is “conservative.” That, however, has no direct impli-
cations for population shares of states, because the
theorems do not say where the additional people live.
State shares are the focus of the analysis, not popu-
lation counts for poststrata.

When discussing our proxy “DIFF,” EFK impute to
us a regression model for undercount rates, and de-
mand justification. “What evidence do we have for
believing such models,” they ask. They may have
woken up to the idea that assumptions need to be
Jjustified 1 develop t. However, they
seem to misunderstand DIFF. The Census Bureau’s
proxies ail have a somewhat unrealistic feature: they
are positive everywhere. We constructed DIFF, not
by regression, but to have a positive part like gross

the inter Is (Bureau of the Census, 1992¢, 1993).
According to EFK, the fact that “the 357 poststrata
have too much residual variability. . .comes as no sur-
prise”; indeed, dropping the number of poststrata
from 1,392 to 357 “was sure to introduce greater het-
erogeneity” Since we have looked at heterogene-
ity for the 1,392 poststrata, EFKs theory can be
tested.

Results for the 1,392 poststrata are based on a
sample covering 200,000 blocks, drawn from the

*1990 census by the bureau for its P12 Evaluation

Project (Kim, 1991). Unlike calculations for the 357
poststrata, which were based on the whole census
and therefore not subject to sample variability, our
estimates for the 1,392 poststrata include a correc-
tion term for sampling error (Wachter and Freed-
man, 1994). Results are shown in Table R1; the prox-
ies are substitutions, allocations, multiunit housing
and non mailbacks.

The first two col correspond to col 3 and
4 in Table 5 of our paper. The last column mea-
sures heterogeneity across local areas rather than
states. The standard deviations within poststrata
across states are all of roughly the same magnitude
as before. The value for multiunit housing is bigger,
the others are smaller.

Ericksen, Fienberg and Kadane may be right, that
1,392 poststrata do have less residual heterogeneity
than 357, although the difference seems minor. Their
main idea, that the levels of heterogeneity uncovered
by our paper arise from dropping the number of post-
strata from 1,392 to 357, turns out to be mistaken.
Even with 1,392 poststrata, there was plenty of het-
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TABLE R1

ment is an empirical issue. But where is the con-
? Their arg t d ds on an implicit

the only way to m;ke an empirical as-

t is to pick a loss function and run the num-

Heterogeneity with 1,392 p tradicti
Standard Deviations (%)
Across Within Within post-
post- poststrata strata across
strata across states local areas
SUB 0.7 0.6 2.3
ALL 80 29 7.1
MUH 23.7 104 223
NMB 12.0 4.3 10.7

Notes: “Local” areas have populations of about 10,000; rm.s. stan-
dard iati acroas are repx d, with 12 Indian
P luded. dard errors are relatively small. For
additional details, see Wachter and Freedman (1994).

erogeneity at the state level, while the level of het-
erogeneity for substate areas was striking.

4. BELIN AND ROLPH
Model Validation

As we read them, BR simply do not accept the idea
that modelers have a responsibility to validate the
models (Section 2.3). The closest they come is the
idea that models are better when “violations of the
assumptions . .. appear to be harder to find” (Section
2.4). Once again, the burden of disproof is placed on
the critic.

Loss Function Analysis

Belin and Rolph ask (Section 2.6), “What is the
right loss function?” This a question without an
answer, because loss functions do not measure real
losses; they are only summaries of error distribu-
tions, which may or may not be useful. The papers
cited by BR at the end of Section 2.6 do not face
up to that central difficulty. For example, here is
Zaslavsky (1993a, page 1092), arguing for squared
errors: “If there is a social good (such as a govern-
ment expenditure) to be allocated, and aggregate
utility is a smooth (twice differentiable) function. ...”
But why is there an aggregate utility function in
the first place, rough or smooth? Over the years,
the attempt to construct aggregate utility functions
has met insurmountable technical and conceptual
probiems; Sen (1988) reviews work in this area.

For such reasons among others, we are skeptical
of loss function analysis (Wachter, 1991; Freedman,
Wachter, Cutler and Klein, 1994). Now, BR claim
(Section 2.2), our position is self-contradictory. On
the one hand, we believe “that no index for sum-
marizing the evidence from data is an unambiguous
measure of whether one estimate is better than an-
other.” On the other hand. we think census adjust-

bers. They cannot be right. For one thing, optimal

stimators—optimal by all ible criteri 1d
exist. That would seem to be the central lesson from
50 years of work on estimation theory. Indeed, a few
pages later, BR concede that “it is impossible to de-
termine a single loss function that is appropriate for
evaluating every effect of an error in census num-
bers” (Section 2.6, item 1).

No single loss function can do the job, for reasons
given above: loss functions do not measure the real
social costs of errors, and different summaries of er-
ror distributions may give the advantage to different
estimators. Even more to the point, when risks (ex-
pected losses) have to be estimated, different statis-
tical assumptions about the data may give radically
different conclusions. At best, loss function analy-
sis is only part of an empirical assessment. Indeed,
BR's bottom line (at the end of Section 2.2) is quite
modest: they “see no reason to ignore the evidence
from research on loss function analysis.” Neither do
we. Section 5 below reviews this evidence, as it bears
on the key issue—the accuracy of state population
shares.

We turn to the narrower question in our paper:
does heterogeneity create bias in estimated risks?
Our Table 9 covered seven proxies and showed that
the biases could be large or small, proadjustment or

tiadjustment. We lude that the data cannot
decide the issue. There is a critical parameter that
does not seem estimable: the correlation between
errors in the adjusted shares and the adjustments
themselves.

Belin and Rolph (Section 4) make two arguments
on this topic: (i) on average, over the seven prox-
ies in the table, the results “favor neither adjusted
nor unadjusted figures” and (ii) this is to be expected
on theoretical grounds because “it does not seem ob-
vious why such a correlation {between errors and
adjustments] would occur” The structure of these
arguments is illuminating. In (i), lack of knowledge
about which proxy best represents the undercount is
replaced by a model for ignorance (the uniform dis-
tribution); then strong conclusions are drawn from
the model. In (ii), an unknown correlation is re-
placed by 0. The unknown is made known by models,
whose conclusions are to be accepted unless they can
be disproved.

Belin and Rolph describe our position as “adver-
sarial,” preferring “the more balanced interpretation
in Fay and Thompson (1993)”; EFK appeal to the
same paper for the same reason. But what do Fay
and Thompson say? “Failure of the homogeneity as-
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sumption is potentially a larger source of error than
all errors explicitly included in the total error model
and loss function analysis”; Fay and Thompson go
on to ask, “what sense can then be made of the loss
function analysis?” After reviewing the bureau’s re-
search program, they conclude:

A much larger base of experience along the
same lines may suggest principles or test
procedures to distinguish the cir ce
under which the loss function analysis is
robust [against heterogeneity} compared to
instances leading to its breakdown ... . In
1990, the issue of heterogeneity affected
the most constitutionally important statis-
tics: the population of the states ... future
designs should set realistic and clearly de-
fined reliability goals for direct estimates
[not using the synthetic assumption} for
states. (Fay and Thompson, 1993, pages
81-83)

Will EFK and BR accept that formulation?

Imputation Models

The 1991 estimated undercount from the PES was
about 5.3 million persons (net, nationwide). How-
ever, 4.1 million persons (weighted to national totals)
were “unresolved” in the P-sample: it could not be
determined from the PES fieldwork whether or not
these cases matched to the census. Their match sta-
tus was imputed by—you guessed it—a model. This
imputation model has a powerful effect on estimated
adjustments at the state level (Wachter, 1991), and
the model has two very peculiar features (Wachter,
1993b). To explain these, we refer to the Evalua-
tion Followup Survey (the EFU), a second survey that
tried much later to reinterview a sample of the un-
resolved P-sample cases.

(i) Nearly 32% of the unresolved P-sample cases
fell into a special class, which we shall call the Q-
class (Q for “question marks”). This Q-class consisted
of cases about whom only minimal information was
obtained in the first wave of PES interviews. It was
not judged cost-effective to send such cases to PES
follow-up, still less to the Evaluation Followup many

the EFU could resolve only 41% of the cases that
were sent to EFU. Thus, 59% remained unresolved
(match status to the T ined indetermi-
nate). The unresolved group must consist of cases
with weak data. However, the imputation model
says that these weak cases match to the census at a
much higher rate than the cases resolved in EFU—
the cases with strong data; details are in Appendix
1. This is equally peculiar.

In Sections 2.3 and 5.7, BR now try to defend the
imputation model, using data from the EFU. How-
ever, the EFU resolved only (1 — 0.32) x 0.41 = 28%
of the unresolved PES cases. What about the remain-
ing 72% of the PES imputations? Were these right
or wrong? The EFU results cannot tell us, because
the EFU could not decide the match status of those
persons. This difficulty has been explained in the
journals (Wachter, 1993b) and in private correspon-
dence, a snippet of which BR reproduce. BR respond
by calling our position “very extreme,” but where do
they draw the line? If 90% of the data are miss-
ing? 95%? 99%? Or do they think that any amount
of missing data can be filled in, just by making up
models?

The model’s assumptions are silly. It is even sillier
to claim these assumptions have been validated by
the EFU, when the groups in question were either
not sent to EFU or remained unresoived in EFU.

When Leo Breiman looks at the EFU data—all the
EFU data—he finds another paradox: the rate of un-
resolved in EFU goes up with predicted match rate.
The Census Bureau did the same analysis (Gbur,
1991c). Belin and Rolph say that our friend Leo is
“playling] games with ... percentages” by looking at
all the data: BR insist that percentages should be
based only on cases resolved in EFU. That is because
BR look at the data only through the prism of their
models. BR are playing games with models; Leo is
blowing the whistle.

Some Points of Detaii

We think BR are wrong on many points of factuat
detail, and their interpretations of the scientific lit-
erature are often quite strained. We give three ex-
amples.

D 1 According to BR (Section 2.3), the

months later. Instead, match status was imputed
by assuming that cases in the Q-class were like PES
respondents with the strongest information, namely,
those who could be matched by the computer after
the first wave of PES interviews. This is a peculiar
assumption.

(ii) The remaining 100% — 32% = 68% of the unre-
solved PES cases were in the EFU sampling frame:
fieldwork was done by the EFU on a sample of these
cases, to validate the imputation model. However.

adjustment process should have been, and was, “fully
documented with its assumptions spelled out.” We
have replicated many parts of the Bureau's smooth-
ing model and loss function calculations (Freedman
et al., 1993, page 416; Freedman, Wachter, Cutler
and Klein, 1994, page 277). However. we had a lot of
friendly help from Bureau personnel. An investiga-
tor who seeks to do such work just on the basis of the
printed record will have quite a frustrating time: the
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documentation is maddeningly cryptic about many
critical issues.

Presmoothing. Before using estimated variances
to smooth the adjustment factors, the Bureau “pre-
smooths” the variances: indeed, smoothing without
presmoothing would have cut the estimated under-
count from 2.1% to 1.2% (Ericksen and Tukey, 1991,
page 2). Our opponents have defended presmooth-
ing on technical grounds, but we believe their argu-
ments are essentially circular (Freedman et al., 1993,
pages 383-385). In response, BR assert (at the end
of Section 3.8) that the Census Bureau decided “to
carry out presmoothing for bias-reduction reasons”
around 1988 or 1989. They are mistaken. Some
form of presmoothing was indeed under active con-
sideration by the Bureau, at least since the 1988 test
census in St. Louis (the “dress rehearsal”). However,
the key d hether to pr th and how to
do it—were still being debated in 1991. For example,
one of us participated in such discussions with senior
personnel from the Bureau and the Special Advisory
Panel on May 16 of that year.

Hindsight is 20/30. There was an adjustment to
the census proposed in 1991 and evaluated in 1991,
based on data available in 1991, including data on es-
timated errors in the PES. Subsequently, additional
errors were discovered (Section 6 below). Some of
these were corrected, leading to another adjustment
proposed in 1992 for the inter Is, and evaluated
based on data available in 1992 about the remaining
errors.

In Section 5.2, BR suggest that evaluating the
1991 adjustment based on the 1992 error estimates
(rather than the 1991 error estimates) makes the
case for the 1991 adjustment even stronger. That
just misreads the literature. Shown below are three
possible evaluations:

(a) the 1991 adjustment evaluated using 1991 error
estimates;

(b) the 1992 adjustment evaluated using 1992 error
estimates;

(c) the 1991 adjustment evaluated using 1992 error
estimates.

The papers cited by BR focus on (a) and (b). Some
of the work for (¢} has been done; but BR ignore the
results, which are summarized below.

5. LOSS FUNCTION ANALYSIS

We now consider loss function analysis for the
1991 proposed adjustment to the 1990 census; 1,392
poststrata are in full sway. The focus s on state
population shares; “loss” is squared error in state
shares (Woltman et al., 1991; Mulry and Spencer,

1993). Let G be the Census Bureau’s estimated co-
variance matrix for the adjustments, as derived from
their smoothing model; let H be the estimated co-
variance matrix for estimated biases in those adjust-
ments. (Although H does not affect point estimates
of risk, it does come into the estimated standard
errors.)

As noted earlier, G is biased downward, by a factor
of 2 or 3. It is shown in Freedman, Wachter,Cutler
and Klein (1994, pages 268ff) that H too is biased
downward, by a factor on the order of 50 or 100. That
is a remarkable claim, and we stand behind it. In
brief, the Bureau estimated biases on the basis of
an Evaluation Follow-Up sample that was perhaps
7% of the size of the PES (in terms of households, at
any rate). The Bureau is claiming variances about 6
times smaller than raw variances in the PES, rather
than 1/0.07 = 14 times larger: 6 x 14 = 84 is a big
factor. The bureau achieved its reduction in apparent
variance by computing H on the basis of an allocation
scheme, omitting any uncertainty due to variation
in error rates across poststrata or geography. (For a
tantalizing hint on the existence of this difficulty, see
Fay and Thompson, 1993, page 79.)

What are the implications for loss function anal-
ysis? The first four lines of Table R2 allocate bias
from evaluation strata to individual poststrata us-
ing the bureau’s “PRODSE” method. The last four
lines of the table increase the level of bias to 50% of
the undercount (Section 6) and allocate in proportion
to the undercount. The effects of correcting G and H
are shown too. For details, see Freedman, Wachter,
Cutler and Klein (1994).

With the Bureau’s way of doing things, reported
in the first line of the table, the estimated risk dif-
ference (census risk — adjustment risk) is 667 parts
per 100 millien, with an SE of 281: adjustment is a
winner. In the last line of the table, which strikes
us as the most realistic, the census comes out ahead:
the difference is not significant. With intermediate
lines, the case for adjustment is hardly convincing.
In sum, loss function analysis is driven by the models
that underlie it not by the data.

Line 1 in Table R2 may also be contrasted with
line 5, where bias is allocated as 25% of the under-
count. The contrast demonstrates that the alloca-
tion scheme determines the outcome even if we grant
the Bureau their estimates for G. H and overall level
of bias. (The Bureau's 1991 loss function analysis
included an ailowance for bias amounting to nearly
25% of the net undercount; Mulry, 1991, Table 14.)

Table R2 is computed on the basis of the synthetic
assumption. If undercount rates are heterogeneous
within poststrata across states, that would be an-
other source of bias in the estimated risk differences.
How large is the effect? We do not know. and no-
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TABLE R2
Impact of allocation schemes for state-level biases. correction of
final variances and correction of variances in estimated biases:
Estimated risk difference. census risk — adjustment risk. and
standard error; units are parts per 100 million

Correction Correction Estimated

Allocation factor factor risk

of bias for G for H difference SE
PRODSE 1 1 667 281
PRODSE 1 50 667 880
PRODSE 2 1 542 371
PRODSE 2 50 542 885
0.25 x undercount 1 1 193 199
0.50 x undercount 1 1 -125 156
0.50 x undercount 1 50 -125 859
0.50 x undercount 2 1 —-250 169
0.50 x undercount 2 50 —250 321

body eise does either. For example, if ALL is a good
proxy for undercounts and we can extrapolate from
357 poststrata to 1,392, the bias in estimated risks
will be small. [f DIFF is the better analog, the bias
is of the same order of magnitude as the estimated
risk difference itself, and favors adjustment.

6. BIAS IN THE PES

We distinguish between “measured” and “unmea-
sured” bias in the PES. Measured bias is caused
by matching error, census day address error and so
forth. In principle, such biases can be estimated by
reinterviewing and rematching studies, although the
difficulties are numerous. Generally, the measured
biases cause the PES population estimates to be too
high. Correlation bias, on the other hand, is unmea-
sured. Typically, this bias occurs when (even within
a poststratum) people who are missed by the census
are also more likely to be missed by the PES. This
sort of bias makes the PES estimates too low. There
are “unreached people,” missed both by the census
and by the PES adjustment.

We discuss the measured biases first, then return
to correlation bias. In July 1991, the estimate for the
net national undercount was 2.1%, with measured
biases thought to total 0.7 percentage points. Addi-
tional errors were discovered in the PES (BR, Sec-
tion 5.2; Fay and Thompson. 1993, page 74; Bureau
of the Census, 1993, page 75.) These errors reduced
the undercount estimate by 0.5 percentage points.
The measured biases were still thought to total 0.7
percentage points. leaving 2.1 — 0.5 - 0.7 = 0.9%
for the undercount. In other words, on the bureau’s
latest figures, measured biases amounted to 57% of
the 1991 estimated net undercount: (0.5 +0.7)/2.1 =
0.57. On Breiman's figures (Section 6.1), measured
biases amount to 80% of that estimated undercount.

Either way, most of the 1991 estimate represents bad
data rather than undercount.

Correlation Bias

Correlation bias cannot be measured directly when
the census and the system designed to correct the
census both miss the same people. There can be no
direct evidence about people if the surveys cannot
find them. Thus, correlation bias is measured in-
directly, using demographic analysis to make a sec-
ond estimate of the national population (but see, e.g.,
Darroch, Fienberg, Glonek and Junker, 1993).

Commenting on this rather obvious point,
Breiman says that estimates of correlation bias have
only a “tenuous connection with any data.” Belin and
Rolph respond (Section 5.5):

Correlation-bias estimates have more than
a “tenuous connection with any data”; on
the contrary, estimates are based on com-
bining PES data with evidence from vital
records about the ratio of the size of the
male population to that of the female pop-
ulation. These data are used to estimate a
parameter that characterizes dependence
in omission rates between the census and
PES (Bell, 1993).

We defer to Fay and Thompson (1993, page 76), who
seem to agree with Breiman:

“An important component of the total er-
ror model, correlation bias, could not be
directly measured at any level, and was
only indirectly inferred nationally by use of
sex ratios derived from demographic anal-
ysis. Distribution of the national results
relied entirely upon models that could not
be checked against any direct evidence. ...”

Numerical results from Bell's model give some in-
sight into plausibility of assumptions. At the na-
tional level, the model says:

1. the PES estimates missed 890,000 white males
total, of whom 13 (this is not a typo) are in the
prime age group between 20 and 30:

2. the PES estimates missed 760,000 black males, of
whom -28,000 are under age 10.

These results are incredible. Indeed, a direct com-
parison of demographic analysis with the PES esti-
mates shows the latter found 190,000 too many white
males, not 890,000 too few.

Likewise, when EFK say that Mulry and Spencer
“used their best estimate of correlation bias.” EFK
mean that Mulry (1991) took Bell’s national totals
and disaggregated them to the 13 evaluation strata
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and the 1,392 poststrata. (It is the latter numbers

that feed into the loss function analysis, through the

“total error model.”)

The rationale for Mulry's algorithm was not pro-
vided. EFK and BR may not have examined the cal-
culations; if they do, they will find that:

1. Mulry uses Bell’s numbers as if they stood for cor-
relation bias alone when in fact they are estimates
of net error (correlation bias offset by the mea-
sured biases).

2. Mulry’s detailed numbers do not add up to Bell's
totals. Bell starts out with 1,652,000 men and
no women; Mulry ends up with 285,000 men and
307,000 women: massive numbers of men disap-
pear or are converted into women.

(These figures are not reported by Mulry, but can be
estimated with reasonable precision from the avail-
able data.) Fay and Thompson (1993, page 76) sum
up as follows:

Unfortunately, the integration of (Bell’s] re-
sults into the total error model was highly
problematic .. . . Thus, it is impossible sat-
isfactorily to characterize by any explicit
model the nature of the realized estimates
incorporated into the total error model.

7. DISCUSSION

Would the 1991 adjustment have improved on the
us? Prop ts of adjustment give strongly pos-
itive answers to this question in the academic litera-
ture, in the administrative record, and in the court-
room. For example, Ericksen (1991, page 3) writes:
The only reasonable conclusion is that the
adjusted count is more accurate than the
unadjusted count...under any reasonable
basis of comparison, the PES-adjusted enu-
meration is more accurate than the un-
djusted census -ation. Those ad-
justed results have also been shown ta be
robust to variations in reasonable alterna-
tives to the PES “production procedures,”
and to variations in the statistical models
used to generate the adjusted figures.

According to Fienberg (1992a, page 28), “the resuits
of the Census Bureau’s evaluation studies clearly
supported the use of adjustment for the 1990 census
results.” Here ig Rolph (1993, page 97), summarizing
the evidence on loss function analysis, as presented
by him and other plaintiffs’ witnesses in New York v.
Department of Commerce: “the Bureau's analysis
clearly demonstrated that the adjusted counts were
an biguous improvement on the original enu-

To defend the Census Bureau's model for correl

bias, EFK and BR brush aside these facts, blurring
the distinction between measurements and alloca-
tion schemes. Correlation bias was not measured,
and the estimates have only a tenuous connection
with reality, just as Breiman said.

To say a bias is unmeasured is different from say-
ing that it is zero, aithough EFK pretend not to un-
derstand that distinction either. Despite wide un-
certainties in all the figures, direct comparisons be-
tween demographic analysis and the PES, with mea-
sured biases taken into account, suggest that cor-
relation bias is substantial (Wachter, 1991). At the
national level, large numbers of black males seem to
be missing from the adjusted census counts. What
geographical areas are they missing from? No one
knows. A reasonable opinion is that they are miss-
ing from inner cities with large minority populations,
in the northeast and midwest.

Had the census been adjusted, the state popula-
tion share of New York, for example, would have
gone down: down, not up. Why did the 1990 ad-
justment bring down the population shares of New
York and other such states? Correlation bias is a
prime suspect. The bureau's total error model and
{oss function analysis cannot detect salient errors in
the proposed adjustment to state shares, because the
bureau’s stylized rules for allocating unreached peo-
ple to geography have little connection with facts on
the ground.

meration.” These are sweeping claims, especially
when compared to the results in Breiman or in Table
R2 above.

The first line of Table R2, replicating the Census
Bureau's analysis for the 1991 adjustment, is worth
another comment. The 667 is the difference between
an estimated risk (squared error) of 734 for the cen-
sus, and 67 for adjustment; units are parts per 100
million. Over the 50 states and Washington, D.C., the
rm.s. error in population shares from the census
is estimated as /734 x 10-8/51 = 0.04%. (The er-
ror distribution is quite skewed, which creates addi-
tional complications; Freedman, Wachter, Cutler and
Klein, 1994, pages 255-259.) Our opponents contend
that these errors can be reduced by an order of mag-
nitude in size, if only we would agree to use their
adjustment technology. Given the scale of the errors,
that is—or should be—an astonishing claim.

EFK invent for us the position that the census is
perfect and that only perfect models are usable (Fien-
berg, 1992a, page 27); BR have us assuming that un-
dercount rates are constant across poststrata (Sec-
tion 2.5). Thus, instead of showing that their models
are accurate gh to correct miniscule errors in
census shares, they remind us that the world is im-
perfect. That sets up their favorite rhetorical trick.
which they play over and over again: justifying their
assumptions as being less imperfect than the ones
they have created for us.
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The imperfection of the world is an argument much
loved by modelers. The work must be done; the lesser
evil must be chosen; and the best is the enemy of
the good (Fienberg, 1992a, page 27; BR, Section 2.3).
This argument has little force in the present context,
when “the work that must be done” is only the cre-
ation of a technical record to defend a prior set of
models.

Listen to them. They can adjust Stockton, with
almost no data from that city, just by making the
right ptions (that d aphy overrides geo-
graphy). They can validate their imputation model,
when 75% of the validation data are missing, just
by making the right assumptions: cases with weak
data are easier to match than cases with strong data.
They can measure correlation bias in New York, just
by making the right assumptions, although they can-
not quite explain what those assumptions are.

The best we can say for adjustment is that (i) it
can fix the estimated differential undercounts at the
national level and (ii) its impact on the accuracy of
state population shares cannot be determined with

by the model; 5 is a function of Z, and Z is com-
puted from PES data. For cases unresolved in the
PES, match status is unknown; for a sample of these
cases, M is determined by the EFU, but not for cases
excluded from the EFU sampling frame or cases left
unresolved in the EFU.

To validate their model, BR need to show that

m P{M=1|Z}=p.

Their claim is weaker:

2) BR's claim P{M =1} = E{p},

where “P” stands for weighted relative frequencies
and “E™ for weighted averages. What the EFU data
show is weaker yet:

(3 P{M=1|R=1}~E{p|R=1}~032.

It is this agreement that BR emphasize so strongly

in Section 2.3. (There is an irritating numerical co-
id 0.32 is also the fraction of Q-class cases.)

any great confid In our opt h r, ad-
justment is likely to degrade the accuracy of the state
shares, and for substate areas adjustment seems
even worse.

What will happen in the next census? Unless the
analytical mistakes of 1990 can be recognized, they
are likely to be repeated on an even larger scale in
the year 2000. Efforts by BR and EFK to defend the
mistakes of the past may cast a long shadow.

APPENDIX 1: VALIDATING THE IMPUTATION
MODEL WITH EFU DATA

We document our calculations for missing data
in the EFU as follows. Gbur (1991c, Table 3.1)
shows 41% resolved in EFU out of the 2.8 million
unresolved-in-P-sample cases sent to EFU, weighted
to national totals. There were a total of 4.1 million
unresolved P-sample cases in the bureau’s “Advisory
Use File™: (4.1 - 2.8)/4.1 = 0.32, that is, 32% of the
unresolved P-sample cases fell into the “Q-class, page
5 above.” Our discussion focuses on the unresolved
cases in the P-sample; other issues would arise for
the E-sampie (Breiman, 1994, Section 7).

Our next object is to state the issue in dispute be-
tween Breiman and BR (Section 5.7). Some nota-
tion will be helpful, although the argument will be
informal. Let A/ be match status in the census (1
is a match, 0 is a nonmatchi. Let R indicate inclu-
sion/exclusion and resolved/unresolved in EFU: -1
is excluded, O is included but unresolved, 1 is re-
solved; the Q-class corresponds to R = -1. Let Z be
the covariates in the imputation model that BR are
defending: let / be the match probability imputed

To get (2) from (3), BR need
(4) P{M=1|R< 1}~ E{p|R < 1}.

Of course, P{Af = 1|R < 1} is not known: that is
one implication of R < 1. You might think the trail
ends here, but BR do not give up.

The next calculation is slightly indirect, because
there are gaps in the documentation. As usual,

E{f} = E{fiR=1} x P{R=1}
+E{pIR <1} x P{R < 1}.
We know from the Advisory Use File that E{p} =

0.53,and P{R =1} = 0.41x2.8/4.1 = 0.28, as before.
By (3), E{p| R = 1} = 0.32. Thus,

- _E{ﬁ)—E{ﬁ]R:i}xP(R:l)
E{pIR<1} = A1)

. 053-032x0.28

1-0.28
= 0.61.

(8)

That £{p| R < 1} ~ 0.61 is an empirical fact. Via
4), BR’s claim (2) entails P{A/ = 1, R < 1} = 0.61.
By (3), P{Af = 1| R = 1} = 0.32; this is another em-
pirical fact. Thus. BR’s claim (2), coupled with the
data, entails

(7) P{M =liR<1}=2xP{M=1iR=1}

You might think. as we do, that 2{)/ =1 R < 1}
should be substantially lower than P{M =1 R = 1}
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But it must be nearly twice as high if you accept
BR’s claim (2). By their account, the cases that were
excluded from EFU or were unresolved in EFU are
much more likely than the resolved cases to match
to the census. Belin et al. (1993, page 1164) actu-
ally say this, after presenting a calculation similar
to ours. There is simply no evidence to support their
bizarre story: M is unknown for K < 1. (Belinet al.’s
arithmetic is wrong because they include R = -1 in
one place and exclude it in another; even if they had
gotten the arithmetic right, however, they would still
be in the same logical mess.)

So far, the discussion has been about all the P-
sample imputations, those excluded from EFU and
‘hose included in EFU. B 's paradox is only
adout cases included in EFU:

P{R=1{pand R > -1}

(8) .
decreases as p increases.

To explain (8), BR idered a group of cases with
weak data, whose “names are not recorded.” Let
W = 1 for cases in this group, and W = 0 for other
cases. Belin and Rolph have argued (personal com-

munication) that

9) E{p|W =1} is high
and
10 P{R=0|W =1} is high.

If (9) and (10) were right, they could explain
Breiman’s paradox:

the weak cases do not get resolved in
{11} EFU, and that lowers the match rate
among cases with big p’s.

We consider these steps in turn. Assertion (9)
implies (for the EFU universe) that unresolved P-
sample cases with weak data match to the census at
higher rates than other cases. Our view, of course, is
that PES forms have weak data because there is only
weak evidence that the corresponding people exist in
the first place. Then cases with weak data will match
to the census at lower rates, and (9) seems question-
able at best. Assertion (10) seems right in general.

but probl ic for BR’s ch group of weak cases
(see below). If you grant (9) and (10), then (11) is a
good argument.

None of this can have much numerical impact: the
group of weak cases considered by BR (whose “names
are not recorded”) was, with minor exceptions, not
sent to EFU at all. These are cases with R = -1,
not R = 0. They have nothing to do with Breiman's

finding. The only additional argument made by BR
is that they “wholeheartedly disagree” with us (per-
sonal communication). Their hearts are in the right
place. Now, can we appeal to their heads?

APPENDIX 2: LEGAL PROCEEDINGS

In 1988, New York City (among others) filed suit
in federal district court to compel the Department of
Commerce to adjust the census. In 1992, the court
ruled against adjustment, on fairly narrow grounds
(Freedman, 1993b, page 106). New York went to an
appeals court, the “Second Circuit,” which vacated
the judgment of the district court and remanded
for further proceedings. The Supreme Court may
yet determine the issue, because the Department of
Commerce prevailed in the Sixth and Seventh Cir-
cuits: Detroit v. Franklin and Chicago v. Depart-
ment of Commerce. Legal commentaries by statisti-
cians should be taken with several grains of salt—
and a dash of vinegar—but here we go.

Generally, an appeals court will rely on the district
court’s findings of fact. The Second Circuit held that
adjustment was more accurate than the census, para-
phrasing the district court to say that “for most pur-
poses and for most of the population. ..adjustment
would result in a more accurate count than the orig-
inal census” (page 37 of the Second Circuit’s typed
opinion, dated August 8, 1994). However, the Sec-
ond Circuit seems to have picked and chosen among
the findings of the district court. For example, ac-
cording to the district court, plaintiffs had failed to
“illustrate affirmatively the superior accuracy of the
adjusted counts [at the state and local level] for any
reasonable definition of accuracy” (Federal Supple-
ment 822 924). The Second Circuit simply ignored
the findings that did not suit.

The S d Circuit emph d numeric accuracy
and criticized the Secretary of Commerce for giving
priority to “distributive accuracy,” that is, accuracy
of population shares for geographic areas (Second
Circuit, page 42). Curiously enough, the Second Cir-
cuit based its own legal argument on cases (includ-
ing Baker v. Carr, Wesberry v. Sanders, Reynolds v.
Sims and Karcher v. Daggett) that deal with distribu-
tive accuracy (Second Circuit, pages 29ff). There is
some difficulty, discussed briefly by the Second Cir-
cuit on pages 38ff, in applying these cases to the fed-
eral government; however, such legal issues are grist
for another article by different authors.

Coming back to statistics, the Second Circuit’s
premise seemed to be that minority groups with large
undercounts at the national level are ated in
states whose shares would be adjusted upward. This
is a fallacy. The same area often contains members
of relatively overcounted groups along with mem-
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bers of relatively undercounted groups. Therefore,
an area’s share often goes down as a result of adjust-
ment, not up, despite a concentration of minorities.
Urban blacks have an undercount three times that of
the rest of the population, according to the PES; but
55% of them live in states thnt would lose populatlon
share if the adj t were i

The state with the largest number of blacks in the
country, New York, would have its share adjusted
downward. Pennsylvania, with nearly a million
blacks, would lose a seat in Congress. The impact
of adj t on the titutional right to equal
representation has to be assessed area by area, in
terms of demographic makeup and proposed adjust-
ment factors. The Second Circuit did not come to
grips with the statistical facts.
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Mrs. MALONEY. I would like Dr. Breiman, you believe or so you
so say in your testimony that the process for measuring census ac-
curacy through a post census survey that is matched to the original
census count results in an estimate that represents “bad data”
more than the true undercount.

Mr. BREIMAN. Yes.

Mrs. MALONEY. Under your theory, the net national undercount
in 1990 was only 0.4 percent to 0.9 percent, not 1.0 percent as the
Census Bureau believes. Is that a fair analysis, what I said?

Mr. BREIMAN. Well 1 want to distinguish two things. One is my
paper certainly does not prove that the undercount was say 0.9
percent or 0.4 percent. What it shows is that if you subtract the
effect of data errors from the estimates, you get down to 0.9 or 0.4
percent.

Do I believe that the true undercount was 0.9 or 0.4 percent? No.
I believe that the demographic estimates were more on the point.

Mrs. MALONEY. To translate it into terms for the people instead
of percentage points, how many people do you think were missed
in 1990?

Mr. BREIMAN. I think the most reliable estimate we have would
be the demographic estimate, which is up I think at around 5 mil-
lion people.

Mrs. MALONEY. So you think 5 million people?

Mr. BREIMAN. Yes, 4 to 5 million people. But you have to under-
stand I am not a demographer, so I don’t know what went into that
estimate.

Mrs. MALONEY. Just to clarify. Do you believe that the differen-
tial undercount between whites and blacks was smaller than the
3.8 percent measured by the post enumeration survey or the 4.4
measure by the demographic analysis? You believe it was the 4.4,
am I correct? I don’t want to put words in your mouth.

Mr. BREIMAN. I am not sure, but I will say this. That I don’t
doubt that the undercount was in the neighborhood of 5 million
and that probably blacks and minorities were undercounted more
than say whites who lived in stable areas. The demographic analy-
sis shows that and I have no reason to doubt it. The real question
is what is the PES measuring. Is it measuring that undercount or
is it measuring error?

Mrs. MALONEY. The Census Bureau and the U.S. General Ac-
counting Office reported that the total number of errors in the 1990
census was between 14 million and 25 million. My time is up. Very
quickly, how many errors do you think there were?

Mr. BREIMAN. I would take the GAO’s estimate. You see I don’t
deny that the census had many errors. All I am saying to you is
are you going to cure the errors by adding more errors to it?

Mrs. MALONEY. My time has expired.

Mr. MiLLER. Before I call Mr. Snowbarger, I express great dis-
appointment in the ranking member, to try to follow the policy
that’s so often used by the minority, to try to impeach the credibil-
ity of witnesses. Dr. Breiman is a very distinguished full professor
at the University of California at Berkeley, author of many text-
books, dozens of articles. I believe anybody in the statistical com-
munity would consider you really one of the outstanding thinkers
in that area. So I feel very disappointed in the ranking member.
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Mr. Snowbarger.

Mrs. MALONEY. Point of clarification and point of personal privi-
lege since my name was mentioned.

Mr. MILLER. Yes.

Mrs. MALONEY. I in no way want to criticize any of our witnesses
with their professional credentials and their accomplishments and
their dedication and their sincerity. But I do think that it is a point
fact when a court rules that one is not an expert witness. I don’t
think that that is personally attacking someone. That is putting a
fact into the record to clarify a situation. It was never meant in a
personal way. But when one is put forward as an expert witness
and a court rules that one is not, with documentation several pages
long, I don’t think that that is a personal attack or an unfair at-
tack. I think that is just putting forward actual data, fact.

Mr. MILLER. Let’s move forward. You said you are not interested
in this particular hearing, that you think it’s not worth your trou-
ble. I am sorry that you have to go attacking.

Mr. Snowbarger.

Mrs. MALONEY. Mr. Chairman, everything is worth my time. Any
meeting you call, I want to be there. I have just said that we
should have some hearings on these alternatives that you are pro-
posing. I think that’s a fair thing to bring up.

Mr. MILLER. It’s Mr. Snowbarger’s time.

Mr. SNOWBARGER. Thank you, Mr. Chairman. I want to echo
your sentiments. It seems like any time this administration is at-
tacked, the only way that they can make their case and make their
a}zl'gument is to attack back and attack those who disagree with
them.

With that, Dr. Breiman, frankly if you would like an opportunity
to respond to the earlier question from our colleague about the
court case, I would be happy to give you some of my time to do
that. If you don’t want to, I'll carry on with questioning. Would you
like to have some time to respond?

Mr. BREIMAN. Well, I would say two things. One is that I think
by the time we got to me as an expert wituess, the judge was so
overwhelmed by expert witnesses that clearly he was out of the
mood to listen to another one. My lawyers or the lawyers in the De-
partment of Justice were going to appeal this decision up, they said
if necessary, to the Supreme Court, because they were very certain
that it was an incorrect decision on the part of the judge.

But the other thing, Mrs. Maloney, Congresswoman Maloney, is
that if you will read my paper and the commentaries on it, I would
rather stand by what I have produced rather than worry about
whether the judge was right or wrong.

Mr. SNOWBARGER. Let me indicate that I had some experience
with the post-enumeration sampling because as a State legislator,
I was involved in the legislative redistricting for the State of Kan-
sas. As we were asked by the Census Bureau for our input on PES
and on the data that came out of that, we were very strongly op-
posed to it. We felt like it had an adverse impact on rural States
like Kansas. So I really have to admit a bias here, coming at it in
that direction. What you two gentlemen have indicated today also
kind of bolsters that feeling of mine.
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You are talking a lot in statistical language. I am a layman to
all of this. Listening to all of our statisticians argue today, both pro
and con, is probably going to be about as helpful to me as when
Secretary Rubin and Alan Greenspan come before the Banking
Committee and give their different opinions of various economic
issues. Again, we can find probably basis for a decision both ways.

Let me talk about the idea of sampling in general. I presume
that both of you would support the general concept of sampling?
That it has value in certain circumstances?

Mr. BREIMAN. Yes.

Mr. YLVISAKER. Absolutely. Statisticians are out of work without
sampling, by and large.

Mr. SNOWBARGER. That’s an interesting comment that we may
want to make a point of in the record, that statisticians would be
out of work if we didn’t have it, particularly when we are talking
about one of the largest sampling projects that we can think of.

Well, it has been a useful tool. So what you gentlemen are trying
to say is that even though it is a useful tool under certain cir-
cumstances, you don’t see the current proposed sampling method
as that useful a tool as it might be in other circumstances?

Mr. YLVISAKER. Well, there’s the question between the sampling
which can be carried out assiduously and very correctly and so on.
But we’re not talking about sampling now. We're talking about
things like matching. This is another kind of operation.

Mr. SNOWBARGER. Someone needs to go further and explain that.
Dr. Breiman, you mentioned matching a number of times. Again,
for this poor layman, can you explain what that process is and why
it is necessary? That’s what I thought. This is difficult.

Mr. BREIMAN. It's quite simple, Congressman. I guess the best
analogy is to suppose you got a pond and you want to find out how
many fish are in this pond. So you go, and you fish and fish and
fish and you catch a fish. You mark a red cross on its back and
you throw the fish back in. So maybe you catch 1,000 fish and so
on, and you think well, have I caught them all? Now what you do
is you come back a week later, and you catch 100 fish. Two of them
do not have red crosses on their backs, so your undercount esti-
mate is 2 percent.

OK? But suppose one of the red crosses was just rubbed off. Then
your undercount estimate goes down to 1 percent. You see? So the
problem is in the matching. In the second catch, you have got to
match the second catch of 100 to the first catch.

Now people, you can’t paint red crosses on people. They are even
harder to match than fish, much harder, because you will get dif-
ferent names. You will get different ages. People are moving
around and so on. The matching process is terribly risky, particu-
larly in those areas where you suspect there is most undercount.

If you go to an area that’s filled with say recent immigrants that
speak different languages and they are highly mobile, the census
is going to count them, Two months later you are going to come in
and recount them in the mini-census and try to match them. Well
there are going to be a lot of people you can’t match. Does that
mean that the census is undercounted? Not at all.

Mr. SNOWBARGER. Thank you, Mr. Chairman. My time is expired.

Mr. MILLER. Mr. Blagojevich.



128

Mr. BLAGOJEVICH. Thank you, Mr. Chairman.

Dr. Breiman, let me just first of all say that you know, those of
us who have taken the other position, and believe sampling is an
available method that ought to be explored, are concerned about
some of the attacks about the scientific methods proposed by the
Census Bureau to supplement the traditional direct counting meth-
ods for the year 2000. Now the descriptions the proposed methods
will not, in my opinion, help the public understand what are essen-
tially complex scientific procedures. In particular, how they apply
in a public policy setting.

Since you are all credible professionals, albeit one court has evi-
dently said you are not an expert, and I am saying this somewhat
tongue in cheek, but since you are credible professionals, and I'm
sure the court would acknowledge that, Doctor. If you could, could
you comment on some of the terms that have been used to describe
the Bureau’s plan and tell me whether you think these terms are
appropriate or accurate?

No. 1, the use of sampling, to estimate a portion of the popu-
lation not counted directly, has been described as cloning. Are you
comfortable with the term cloning?

Mr. BREIMAN. Could you repeat that term?

Mr. BLAGOJEVICH. Cloning. Cloning.

Mr. BREIMAN. In the sense that this procedure will produce imag-
inary people, is that the sense in which you mean cloning?

Mr. BLAGOJEVICH. It’s not a word I have used, but it has been
used by others. Others have described the use of sampling as a
method to estimate a portion of the population that we would miss
in a direct count. Some have called it cloning. You are cloning peo-
ple essentially. Would you say that that’s an accurate description
of what the sampling method is?

Mr. BREIMAN. Yes. They are cloning people in the sense that they
are—what they come up with is, for instance, an estimate of the
undercount. So what do they do? They raise the population of cer-
tain areas by their estimate. Now where are these people that are
being tossed into the pot? No one knows exactly what houses they
live in or anything of that sort. The population is just raised.

Mr. BLAGOJEVICH. So you are comfortable with the term cloning?

Mr. BREIMAN. In that sense.

Mr. BLAGOJEVICH. OK. Now is this a viewpoint that is shared by
other individuals in the scientific disciplines? In other words, in the
scientific community dealing with these issues of statistics and
sampling and the like, is cloning actually used as a term to de-
scribe estimation procedures based on sampling?

Mr. BREIMAN. No. It’s—I have a little difficulty with the term be-
cause I haven’t heard the word cloning used before in reference to
this procedure. So I am only guessing at what is meant by it.

Mr. BLAGOJEVICH. OK. I mean I am hardly an expert in any-
thing. I am sure every court is probably willing to say that. Science
is certainly not my area of any knowledge. But as I understand it,
cloning is not something, the term is not used in the scientific com-
munity to describe this method of sampling. Is that a fair state-
ment, Doctor?

Mr. BREIMAN. I would say that in statistics, we would use the
terminology we’re imputing people.
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Mr. BLAGOJEVICH. OK. The use of sampling both to complete
non-responsive followup in the census and then to measure under-
counts and overcounts in the initial count has also been called by
some guessing. This is the phrase that’s been used or the term that
has been used. Would you say that is an appropriate way to de-
scribe the basic procedures in the Census Bureau’s plan? In other
words, the Census Bureau has its plan. Would you say it’s fair to
characterize their basic procedures as guessing? Let us know what
you think about that.

Mr. BREIMAN. Well, I would call it, for instance, the non-response
follow-up, the sampling for non-response follow-up, I would call
that better than guessing, I would call it an educated guess.

Mr. BLAGOJEVICH. OK.

Mr. BREIMAN. What you are doing is that you are using what the
census would call the hot deck procedure, which means the non-re-
sponse households, you are going to judge what is in them by the
closest household to it where you know who is in that closest
household.

So if you have a non-response house and you don’t know who is
in it, but the house next door has got five people in it of certain
ages, you are going to assume that the house you haven't gotten
a response from is similar to the house you do know about.

Mr. BLAGOJEVICH. OK.

Mr. BREIMAN. Basically that’s how they are going to proceed.
Now whether you want to call that cloning, it's actually called im-
putation in statistics.

Mr. BLAGoJEVICH. OK. But you wouldn’t call it guessing?

Mr. BREIMAN. Pardon?

Mr. BLAGOJEVICH. I mean to describe it as guessing would be
over simplifying it?

Mr. BReEIMAN. Right. You usually call it educated guesses or we
use the word imputation.

Mr. BLAGOJEVICH. What about this non-responsive followup.
Would you agree with this method as being one that can produce
accurate results?

Mr. BREIMAN. Let me put it this way, that I think the best thing
we can do is to come up with a census that enumerates people one
by one as well as we can, without doing any sampling. I think one
of the problems is that the proposed ICM has diverted a lot of
money and energy from the process of just going out and enumerat-
ing. I would urge that Congress simply appropriate enough money
{;)o the Bureau to let them do the best job they can of counting one

y one.

Mr. BLAGOJEVICH. OK. I'm out of time, Doctor, but the non-re-
sponsive method is something that you don’t dispute works. Right
or wrong?

Mr. BREIMAN. The non-response sampling works in the sense
that it’s an educated guess. But you really don’t know who is in
that house.

Mr. BLAGOJEVICH. Thanks. I ran out of time.

Mr. MILLER. Mr. Davis.

Mr. Davis OF VIRGINIA. Thank you very much. Thank you both
for being here. Sometimes the questioning up here gets unduly per-
sonal and guttural. This is a very political process, counting people.
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Sometimes it arouses the most partisan passions in Members. I
know there’s one member of the committee who would apologize for
anything that might have been said to somehow impugn either of
your, what I would call, expertise in these areas. For example, Dr.
Breiman, I don’t know what court ruled, but I know you know more
about statistics and have more expertise than Mr. Quelo, for exam-
ple, who is the administration’s appointee on this.

So I have a few questions. I am correct, aren’t I, in assuming
that you all are members of the Statistical Association, the Amer-
ican Statistical Association?

Mr. BREIMAN. I'm a fellow of the American Statistical Associa-
tion.

Mr. YLVISAKER. Yes. Same.

Mr. Davis OF VIRGINIA. OK. And given your experience with both
statistics and the census, there can be no doubt that you would
qualify as experts on the issue of census sampling?

Mr. BREIMAN. I'm sorry. Could you repeat that?

Mr. Davis OF VIRGINIA. Given your experience in both statistics
and the census, and Dr. Breiman, you have a bachelors from Cal
Tech, a masters from Columbia, which is not near Mrs. Maloney’s
district, a Ph.D. from Berkeley. Would you consider yourself an ex-
pert in the issue of census sampling?

Mr. BREIMAN. Yes, after my studies of it.

Mr. YLVISAKER. I have looked at certainly the plan of samples
and so on. Yes, these are intelligently planned samples. They do
what they are supposed to do and so on. I would like to separate,
as could be done, things like terminology of cloning and things of
that nature from the process of sampling. Sampling is quite apart
from what we are talking about in many cases here.

Mr. DAvVIS OF VIRGINIA. Were either of you ever consulted in your
capacity as a member of the ASA in terms of whether or not you
endorsed the specifics of the plan for census 2000?

Mr. YLVISAKER. No. I was not.

Mr. BREIMAN. No.

Mr. Davis OF VIRGINIA. OK. Were any of you asked to be a part
of the blue ribbon panel to study the sampling of the census?

Mr. BREIMAN. No.

Mr. YLVISAKER. No.

Mr. Davis OF VIRGINIA. Do you know how the panel was chosen?

Mr. BREIMAN. I'm sorry?

Mr. Davis OF VIRGINIA. Do you know how the blue ribbon panel
was chosen by the ASA?

Mr. BREIMAN. No. I don’t.

Mr. DAvis OF VIRGINIA. Can you tell us if the entire ASA ever
voted to endorse the Bureau’s sampling plan?

Mr. BREIMAN. No.

Mr. YLVISAKER. The ASA stops very much short of endorsing
such plans.

Mr. DAvis OF VIRGINIA. But in a generic sense, wouldnt any
statistician say that using sampling techniques is a bad idea? You
wouldn’t say that, would you? In a generic sense.

Mr. BREIMAN. No, no. I mean there are many places in which
sampling is——
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?Mr. Davis OF VIRGINIA. It’s a fundamental tool of the trade, isn’t
it?

Mr. BREIMAN.-Right.

Mr. YLVISAKER. Absolutely.

Mr. Davis OF VIRGINIA. So even though sampling in many situa-
tions has been a useful tool, that doesn’t mean it’s appropriate all
the time, does it?

Mr. YLVISAKER. We have to talk about what we’re going to do
with the sample, for one thing.

Mr. DAvVIS OF VIRGINIA. You both agree with that. The minority
constantly claims that the American Statistical Association has en-
dorsed sampling in the 2000 census. But I think their claim or that
claim would be misleading. Let me read you a line from the ASA’s
recent court brief on sampling. “ASA also takes no position in this
brief on the details of any proposed use of statistical sampling in
the 2000 Census.”

Do you think that quote from the ASA is saying equivocally that
sampling should be used in the census, or that in a very general
sense, sampling is a useful tool of the social sciences that may or
may not be appropriate for the census?

Mr. BREIMAN. Yes.

Mr. YLVISAKER. Statisticians are protective about sampling. They
have to be. But they don’t have to endorse the plan of the census.
They certainly couldn’t and didn’t.

Mr. DAVIS OF VIRGINIA. So basically it looks like ASA would en-
dorse sampling as a general principle of science, but applying it in
this particular case at this point, to your knowledge, they have
made no endorsement.

Mr. YLVISAKER. That’s true.

Mr. Davis OF VIRGINIA. Correct from both of you. So while every
statistician probably would endorse sampling in the abstract sense,
would this endorsement have anything to do with the 3,600 sepa-
rate components of the Bureau’s plan for the 2000 census?

Mr. YLVISAKER. Not directly.

Mr. DAVIS OF VIRGINIA. So you would say that when the minority
constantly goes around stating that the ASA has endorsed the Cen-
sus Bureau’s 2000 census plan, that that would be an exaggeration
of the nature of ASA support and that Members of Congress and
the media should be skeptical of “an endorsement” of this plan?

Mr. BREIMAN. Very much so.

Mr. DAvVIS OF VIRGINIA. You both agree with that?

Mr. YLVISAKER. Yes.

Mr. Davis OF VIRGINIA. Charles Jones, who is the former associ-
ate director of the decennial census and a 32 year Bureau veteran
said of the administration’s plan, “You are replacing one set of er-
rors you don’t quite like with a set of errors you like better.”

Do you agree with this quote? What does it imply in terms of the
accuracy of the census?

Mr. BREIMAN. Let me say that I know Charlie and I respect his
judgment highly. I would certainly go along with his quote.

Mr. YLVISAKER. I know Charlie Jones as well. I am not going to
argue with him on these issues.

Mr. Davis OF VIRGINIA. It looks in some ways like you can im-
prove the process, but you could make it worse in other ways; is
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what I think he was saying. Do you think that would be a fair
reading when you apply sampling?

Mr. BREIMAN. Yes.

Mr. YLVISAKER. We're in the position, we don’t know.

Mr. DAVIS OF VIRGINIA. All right. Mr. Chairman, I yield to you
if you have any additional questions.

Mr. MILLER. I have a question, but I think the time is about up.

Mr. Davis OF VIRGINIA. OK. Thank you both.

Mr. MILLER. Mr. Davis.

Mr. Davis oF ILLINOIS. Thank you very much, Mr. Chairman.
You know I just saw an advisor of mine, who just left when I did
my dissertation. I am glad he left before we got to the questions.
1S'cfeiti:istics was never my best subject, as I'm glad Dr. Leon Dingle
eft out.

Well let me ask you, Dr. Breiman, who determines what an ex-
pert is or who an expert is?

Mr. BREIMAN. I'm sorry? Could you repeat that?

Mr. Davis oF ILLINOIS. Who determines who is an expert?

Mr. BREIMAN. Well, I would say that varies depending on the sit-
uation. I can’t give you a universal rule.

Mr. Davis oOF ILLINOIS. Oh, OK. So the situation kind of dictates
the action. So one can be an expert today, and then not an expert
tomorrow? ‘

Mr. BREIMAN. Well, I would say that for instance, a good biolo-
gist is an expert in biology today and tomorrow.

Mr. Davis oF ILLINOIS. OK. Well, I just was wondering about the
definition in terms of the whole business of the expert.

Well let me ask you, you indicate that in your conclusion, 70 per-
cent of the initial 1991 undercount estimates came from data er-
TOTS.

Mr. BREIMAN. At least 70 percent.

Mr(.i f})AVIS oF ILLINOIS. How would you propose that those be cor-
rected?

Mr. BREIMAN. I don’t believe they can be. As I said, I think that
they are inherent in the nature of the U.S. population, which is a
highly mobile diverse population.

I mean for instance, to give you an idea, you have census day.
On census day you count everybody. The count is taken as of that
day. Two months later, you come along and you try to see if the
people in this house were actually counted by the census. But the
people have moved out. Can you get any information about who
they are? So that means that you have to decide, did the census
match them or did they not match them?

Mr. Davis oF ILLINOIS. Are you suggesting that it is virtually im-
possible to get an accurate census count?

Mr. BREIMAN. No. What I am suggesting is that it’s virtually im-
possible to correct a census for undercount by the methods used in
the 1990 or proposed for the year 2000.

Mr. DAvis oF ILLINOIS. Then how can we correct the undercount?

Mr. BREIMAN. I'm not sure. I'll just give you my best guess at
this time. That is, to put as much of the resources as we can into
getting an accurate enumerated census.

Mr. Davis oF ILLINOIS. Well let me ask, we have already dem-
onstrated with enumeration that we're going to miss large numbers
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of people, as evidenced by having missed them. So how then does
this correct what we have already attempted to use and didn’t get
any real recourse?

Mr. YLVISAKER. I would submit that there are political solutions.
There are political solutions I should think.

Mr. Davis OF ILLINOIS. I would be pleased to hear those.

Mr. YLVISAKER. You should decide that undercount is serious and
that you wish to do something about it. Don’t ask statisticians to
find out precisely what it is.

Mr. Davis or ILLINOIS. Let me ask this then. If there had to be
errors and we concluded that there had to be an undercount, where
should it be?

Mr. YLVISAKER. A political question. There are simple answers
that can be given. We take the proportion of blacks in a State and
we multiply it up by the demographic undercount estimate and let
that run across States.

Mr. Davis or ILLINOIS. So you'd say we want to make sure that
the undercount is not among blacks and other minority groups.

Mr. YLVISAKER. One is taking some steps to do something about
a known undercount, and simple steps.

Mr. DAvis oF ILLINOIS. I guess the problem that I have is all of
the data that we have looked at in terms of undercount and where
the undercount has occurred, it’s among those population groups
that can least afford to be undercounted as a group, African-Ameri-
cans, Hispanics, poor, rural, urban, inner city.

Mr. YLVISAKER. I agree with you.

Mr. BREIMAN. The difficulty is, one difficulty is, Mr. Congress-
man, that for instance, it seems to be easier to count the blacks in
New York City because they seem to be more settled and less mo-
bile than say the blacks in Los Angeles. So if you do across the
board thing, how do you account for that?

Mr. Davis oF ILLiNOIS. I think in terms of—Mr. Chairman, I
know that my time is up.

Mr. MILLER. We're going to do a second round if you want. I have
some questions and I would like to do a second round, but if every-
body doesn’t want to use up all their time, we’ll of course go right
onto the second panel. We are going to expect a vote in a few min-
utes.

Mr. Davis made a comment that we know that we have already
demonstrated we are going to miss some, which we understand is
an undercount. But your statements and the statements, I think,
of the next panel, will say that we also have demonstrated that
sampling was a failure in 1990. The question we have is, do we
have to accept an undercount or do we look at a failed sampling
scheme and without any empirical evidence that it is going to
work. Is that a fair statement?

Mr. YLVISAKER. It is.

Mr. BREIMAN., Yes.

Mr. MILLER. The reason I would like to have a second round is,
Dr. Ylvisaker, you were a part of the CAPE Committee, right?

Mr. YLVISAKER. I was.

Mr. MiLLER. Would you very briefly explain what that is? Dr.
Bryant, I think, was there at the time.
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Mr. YLVISAKER. I was on the panel of experts, so-called panel of
experts of the Committee on the Adjustment of Post-Censal Esti-
mation. That is, the census must be somehow carried out between
censuses. That is, populations have to be adjusted. So the commit-
tee began its deliberations I believe in 1991. There was a workshop
in 1991 which I attended. Generally the committee took care of its
own business. They did talk to a panel of experts, of which I was
one. They met in the summer of 1992. They set out about five dif-
ferent issues, roughly to review the situation. That is, we had a
census count. We had an adjusted census count. What should we
be doing in between the census of 1990 and the 2000 census. The
committee therefore reviewed the PES, the errors in the PES, a va-
riety of things that had taken place between 1990 and 1991 to
come up to a conclusion.

I would invite everybody to look at the CAPE report. I think it
is actually a very fine report. It sets out the issues very well. A de-
cision was to change basically the methodology of the PES as it
was practiced at the time. It was too complex. They made it sim-
pler. They found errors. They corrected some of the errors. They
knew more errors existed. They decided they couldn’t correct those.
They decided to adjust the State populations and the national pop-
ulation according to the errors that they found. They did not carry
this down to lower levels.

That was basically the work of that. They looked into a variety
of things, whether they could settle very much about correlation
bias, heterogeneity of poststrata, things of that nature. I thought
it was a worthwhile committee.

Mr. MILLER. How many times did the Census Bureau change the
adjustment, do you know? Their plan was to use the full enumera-
tion and then adjust the data. There were several adjustments. My
understanding is there were three separate adjustments that were
put forth. Each one had its own type of problems.

Mr. YLVISAKER. I'd hesitate to count them myself. The ones that
I am aware of are of course the initial census, the initial adjust-
ment, the adjustment that was taken when the number of
poststrata was cut by a large amount, which eliminated the
smoothing steps. So that would make a total of three counts that
I think are present in many documents.

Mr. MILLER. But the conclusion was that the adjustment was
not.

Mr. YLVISAKER. The initial adjustment certainly went by the
boards, yes. There was an improved adjustment at State levels and
so on, which was found in 1992.

Mr. MILLER. The plan for this coming year is that they are only
going to allow, I mean for the 2000 census, only 5 weeks to do this.
Is that realistic? The GAO has been very critical of the timelines
involved. All of you took 2 years to analyze it. The GAO says it
won’t work. They studied 1990 in the attempt.

Mr. YLVISAKER. I guess I would be very nervous were I in charge
of getting this done, yes.

Mr. MILLER. Because I think you had 2 years to go through that.

You asked about complexity. You said that the PES was too com-
plex. Right?
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Mr. YLVISAKER. The way the data were used was very complex.
There was a smoothing model used.

Mr. MILLER. I assume it’s much simpler in the year 2000?

Mr. YLVISAKER. My understanding of what is planned, it’s much
closer, it’s much simpler to understand, much more easy to de-
scribe, the smoothing that may be used. It’s not clear it is going
to be used. This makes sure that say a given poststrata number
might be estimated. This undercount might be estimated by using
other borrowing strengths from other poststrata, like the size.

Mr. MILLER. Which is more accurate, especially at the census
block level or census tract level. Which is more accurate, the ad-
justed number back in 1990 or the actual enumeration? What is
the consensus in that?

Mr. YLVISAKER. I have no idea to tell you the truth. That’s my
problem.

Mr. MILLER. No idea. Do you? I know Dr. Breiman will definitely
say that it’s going to be less accurate. Is that right?

Mr. BREIMAN. Pardon?

Mr. MiLLER. Comparing the accuracy between the adjusted num-
bers in 1990, especially the census tract level, the adjusted num-
bers?versus the actual enumeration numbers; which are more accu-
rate?

Mr. BREIMAN. We don’t know. We have no way of telling because
so much of the adjustment was noise that you know, just due to
errors, that we have no idea. In some places it could have made
it more accurate, in some places less accurate. It’s undetermined.

Mr. MILLER. Thank you. The next panel is going to be able to dis-
cuss the issue of trust. When you trust these big computers in
Washington and all the smart people doing it. Which one can the
American people trust?

Mrs. Maloney.

Mrs. MALONEY. Yes. I would like to ask that Members be allowed
to submit questions for the record because we have many more
panelists to speak, if that would be appropriate. Because I do have
more questions. Is that all right?

Mr. MILLER. Yes. Without objection.

Mrs. MALONEY. I'd just like to close with one general question,
although I have many others that are a little more technical. Ev-
eryone admits that there was an undercount. Now we may disagree
on what that undercount is, 8.4 million is what GAO says and
other sort of independent groups. You today, Dr. Breiman, said you
believed it was more, like 5 million. But there is an undercount.

Getting away from the numbers, the question is, what do you do
about the undercount? The Census Bureau has a plan to count the
undercount using modern scientific methods. In 1990, they used
enumerators and they didn’t get the undercount. There was no lack
of money. There was no lack of people. They went out and there
was an undercount for reasons that really both of you outlined in
your testimony, because of the society that we live in.

So my question is, what do we do about the undercount? Do you
just let 8 million people not be counted, not be represented, not
funded, et cetera? Or do you move forward with the best scientific
methods available to correct it? My question is basically what do
you do about the undercount?
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We had a plan in 1990 that produced, I'm using the GAO num-
ber, 8.4 million people were missed, 4.5 million people were count-
ed twice, and the question is how do we get the most accurate
count? Many scientists and professionals have said that you do that
by using scientific methods. You are saying, I'm maybe hearing you
incorrectly, that the way to correct it is to do more enumeration.

It is my understanding from the reports that I read, they did
enumeration. But for whatever reason, those people could not be
counted. You have testified they moved, they don’t open their
doors. I have read reports by some enumerators who on their own
reports said they wouldn’t go into the neighborhoods, so they
guessed or they knocked on the doors five times. So then they
started guessing. This is enumerators writing up how they
“guessed” in their final report.

I read one scientific journal where the woman said that one of
the people in her team came in and—I won’t get into hearsay. But
anyway, so what do we do to correct the undercount?

Mr. BREIMAN. You know, this is something that I really haven’t
chewed over. What I know is what doesn’t correct the undercount.
That I know very thoroughly because I have looked at that for a
long time. I can tell you the PES or the ICM is not a thorough sci-
entific method for correcting the undercount. It is filled with errors.
That is what I have tried to tell you. So we know one way that
doesn’t work. We have not studied alternative methods that may
work. If you give me that as homework, I would be glad to go back
and chew on it.

Mrs. MALONEY. Well we have, we know without using scientific
methods, that it will produce at best an undercount of 1.9 percent.

Mr. BREIMAN. I'm sorry, what?

Mrs. MALONEY. Well, I will just put it in—TI'll just put a series
of questions into the record. But I would like your comment, Doc-
tor.

Mr. YLVISAKER. Ylvisaker.

Mrs. MALONEY. Your name is difficult for me. Ylvisaker. Dr.
Ylvisaker, there is an undercount everyone acknowledges it.

Mr. YLVISAKER. Yes.

Mrs. MALONEY. They may disagree, but some have said the
undercount was 10.8. Others, we have been using 8.4, but what-
ever. The undercount is there. What do we do about it? We know
that using enumerators that are funded to knock on doors 20
times, we are still going to have the undercount. So do we just ac-
cept the undercount or do we move forward with scientific methods
that give us a better—no plan is perfect, but a better count, a fair-
er count, a more accurate count.

Mr. YLVISAKER. I would put in one item. That is, the best sci-
entific methods were used in the PES in 1990. That did not work.
Now we’re talking about the best methods in the year 2000. The
question is whether that might work. I have no real reason to be-
lieve that it will work based on what I have seen from 1990 and
the complexity of what must be done.

What I am suggesting is that statistics may not be the best pos-
sible answer for you to correct the undercount. It may. I don't see
the methods on the table which will do it. I suggest that there are
political and simple-minded methods which will correct for
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undercount, acknowledge undercount and make some sort of effort
in this direction.

Statistics and sophisticated statistics, calling everything great
scientific method does not necessarily correspond to the situation
that currently exists. So we can accept this and say it’s a fine thing
to do, but——

Mrs. MALONEY. Yet is it not true that many scientists say that
scientific methods would correct the undercount?

Mr. YLVISAKER. Oh, we disagree. Absolutely.

Mrs. MALONEY. I would, for one, prefer to rely on scientific meth-
ods as opposed to a political solution as you suggest.

Mr. YLVISAKER. Oh, well I would too.

Mrs. MALONEY. 1 find it surprising that a scientist would rec-
ommend a “political” solution to solve a scientific problem.

Mr. YLVISAKER. If it’s required, then I say—there are things that
science cannot help us with I'm afraid.

Mrs. MALONEY. My time is up.

Mr. MILLER. Mr. Blagojevich.

Mrs. MALONEY. We're going to put our questions in the record,
and hopefully both of the gentlemen will respond, as will the other
panelists. But right now it’s almost 12. We have two more panels.

Mr. MILLER. We're getting ready to have a vote in a few minutes,
is my understanding, on the CR.

Let me thank Dr. Ylvisaker and Dr. Breiman. Thank you very
much for being with us today. We appreciate your contribution to
this debate.

We'll have the next panelists come forward please. We’re told
that there is going to be a vote any minute now. So rather than
getting started, maybe we better go vote. It’s unfortunate. We have
a vote on a CR. I might want to share with everybody that the CR
will be for the first 10 days in October. Our fiscal year ends on Sep-
tember 30, but the decennial census is being taken care of for the
first 10 days with increased funding because it has greater needs
at the beginning of October. So that was a concern that was raised
at a hearing last week. It is my understanding that it has been re-
solved to the satisfaction of both OMB and the Census Bureau, and
was included in the CR that’s going to be passed momentarily.

So rather than beginning, let’s just go ahead and take a recess
and come back immediately after the vote.

[Recess.]

Mr. MILLER. Let’s begin with the next panel. We have Mrs.
Maloney here. If the next three panelists would stand.

[Witnesses sworn.}

Mr. MILLER. Let the record show that they have all stated and
answered in the affirmative. We’ll proceed as we have before with
the opening statements by the three Members.

I have a unanimous request, but I'll wait until Mrs. Maloney
comes back. So let’s proceed. Who would—I have a unanimous con-
sent to enter into the record, I referred to in my opening statement
an AP article I would like to have included and this Amstat News
from the Statistical Association. Since Mrs. Maloney brought up
the issue of all the editorials, I would like to enter editorials that
state that they are against sampling, which includes the Wall
Street Journal, the Washington Times, the Detroit News, the Indi-
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anapolis Star, the Arizona Republic, the Atlanta Constitution, the
New York Post, and the Cincinnati Enquirer, just to name a few.
As we have said, the minority does not have a monopoly on statisti-
cians and they do not have a monopoly on the editorial pages of
this country either.
Is there objection? If no objection, we’ll enter these in the record.
[The information referred to follows:]
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Security. . . or chicanery

ast month, Vice President Al

Gare told thoysands of mem-

bers of the Naticnal Associ-

ation for the Advancement
of Colored Peopie that the debate
over the 2000 Census was about
race, not methedology. It war 5im-
ple and irresponsible statement,
meant to raise old enmities and
stereotypes rather than thoughtful
discussion. Had he chosen the high
road, though, Mr. Gore would have
been forced to address something
totally new: the administration’s
plan for Census 2000.

Less than two years from now, the
Clinton adminisiration propcses —
for the first ime ever — to blend
estimates and actual counts into a
single population number for the
decennial census. That mixed bag of
counted and estimated people will
determine the ailocation of more
than $182 billion in federal funds to
the states. If the Census Bureau
chooses to discegard current law
and implements its plan to produce
this one-number census, the ability
of states and iocaiities to legally
challenge the “esults will be severe-
ly compromiscd.

As an example, in 1990 an entire
ward was missed in one lowT in the
district of US. Rep. Tom Petri, Wis-
consin Republican. Community
leaders found and corrected this
mistake during the post-census
review. For 2000, the Bureau does
not plan a post-census review —
removing from states and localitdes
both an avenue to legal remedy and
a chance to correct misiakes.

That concerns me, both as a for-
mer mayor of Cincingati, and 25 co~
chairman of the Census Monitoring
Board, a federal, bipartisan over-
sight board reviewing Census 2000.
In this extremely fast-moving
process, I am concerned that deci-
sions are being made, and actions
taken, without subsiantial input
from some of the most important
players in the census proccss —
specifically, siate and local leagers,
and Mr. Gore should be especially
concerned with {w gs:

The Master A Filz, the
address list used i mail consus

forms across the country, is likely to
be inaccurate in many poor and
rural areas, as well as high-growth
areas, regardless of their racial
makeup.

Currently, there is no plan to con-
duct a post-census review after Cen-
sus 2000. In 1990, the post-census
review “found” more than 47,000
people in and around Detroit —
almost all of whom were minorities.
After 2000, cities will be stuck with
the number of bureau calculates.

Last week, the board heard from
local officials in Columbia, S.C., who
reported several examples in the
recent census dress rehearsal
where the bureau was unrespon-
sive.

The U.S. House of
Representatives
recently passed an
appropriations bill that
provides for a review of
this and other major
changes planned for
the 2000 census.

Columbia’s ity develop-
ment director said: “One of the
things that we ran into with the Cen-
sus is that it's easy to say to one thing
but do another. For example, this
idea of, ‘We’re going to use multiple
resources.’ But, in fact, they used
singular resources in the dress
rehearsal.”

South Carolina had a number of
resources available — more than
most states. For one, the state has

the post-census review, states and
localities would lose that avenue to
appeal. With limited local input on
the front end, and no review on the
back end, state and local govern-
ments would be effectiveiy shut out
of the process.

That must not happen. In the
words of Mr. Maguire, “If it comes
to accurate data and precse data
and data that makes a difference,
the Feds are the furthest away. And
states are a little closer, buttae local
government is where it haypens.’

The U.S. House of Repr:senta-
tives recently passed an appropria-
tions bill that provides for areview
of this and other major changes
planned for the 2000 censws. The
bill would buy time for a review
without shutting down all other fed-
eral agencies funded by the same
bill. President Clinton has tireat-
ened to veto.

He shouldn’t. If we can slow
down the census process and take
a look at it without shuttingdown
government, we should. We need
to examine some important issues,
like the ability of state and local
governments to participate in a
process that determines how

much federal money comes ‘heir

way.

As a former mayor and urder-
secretary of HUD, 1 know and

believe in the power of local goy- !

ernment. I also believe the US.
House of Representatives did state
and local government a service, by
providing for our review of major
changes planned for the 2000 Cen-
sus — changes that could have
major repercussions in neighbor-
hoods of every color. On the other
hand, I believe Mr. Gore did usall
a d:fservice by playing the race
card.

one of the leading address datab
programs in the country. Jack
Maguire, a state database expert,
testified that South Carolina offi-
cials found-more than 26,600
addresses russing from the Census
Bureau's Master Address File.

If the bureau and Mr. Gore follow
through with their plan to throw out

J. Kenneth Blackwell is trea-
surer of the State of Ohio and co-
chairman of the U.S. Census Mcn-
itoring Board, Congressional
Members. He is g candidate for the
office of secretary of state of Ohw.
This article was distributed by
Scripps Howard News Service.
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OUR VIEWS |
Every American,
not just a sample

he Constitution requires the government of the

United States to conduct an “actual enumera-

tion™ of the population every ten years, “in such
manner as they (Congress) shall by law dircct.” The
Census has been tallied every decade since 1790,
when it was awfully hard to get an accurate count.

" In those days, it sometimes took weeks to travel
from one end of the 13 states to the other. There were
fewer than 4 million Americans, we think, because the,
count missed a good many. The counters, of “enumer-
ators” in Census Bureau lingo, rode horseback from
farm to farm; many people refused to cooperate
because they didn't know why the government needed
the information. Even the election of George
Washington as president did not fill that early credi-

8ap-

ARer 200 years, the accuracy of the Census is not
really in doubt: Some people are missed, despite the
efforts of mail-in ballots and bilingual enumerators
and a massive adventising campaign. Every Census
since 1970 has been challenged as particularly inac-
curate in counting urban residents and minorities, in-
cluding the urban poor or non-English-speaking
Americans.

The Clinton administration proposed last year to
reduce the undercount in 2000 by using a sophisticat-
ed sampling method to project how many people actu-
ally lived in hard-to-count arcas. The Census Burcau
said that at least 90 percent of the people Jiving in
those Census tracts would have been “actually enu.
merated” before any fiddling with the numbers, but
that wasn't good enough {or Speaker Newt Gingrich,
who challenged theidea in court.

Republicans generally think that sampling adds pre-
dominantly Democratic voters to the rolls. The
D ats d the Rcpubli of being anti-
minority, but a federal court agreed this week Lhat
federal law governing Census Bureau operations
requires an actual count for reapportionment purpos-
es.

The federal court ruled based on federa] statutes,
not the Constitution's mandate; the Census Bureav's
appeal next goes to the U.S. Supreme Court to settle
the issue.

We believe that the Constitution says what it say's.

The federal laws governing the Census, written in
1957 and 1976, cofitempiated using sampling methods
for the vast amount of other data collected by the
bureau — how many people live in what kind of hous-
:s, I;Lave whatever kind of heating, and s0 on and so
ort|

All that information is incredibly useful to business-~-

es, to the government and other users of Census data;
.it can be extrapolsted and interpolated and whatever
other kind of massaging is necessary and legitimate.
Those purposes, though, aren't the weighty subject
that the Constitutional Convention had in mind with its
requirement, in 1787, of an “actual enumeration” to
apportion the Congress of the United States,

For that purposc, and for other official uses, such as .
distribution of federal aid, the words of the
Constitution ought 1o be the words the Census should

live by.

10:33 FAX 504 9297688
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tiive up on sampling the census

{"he Constitution won a major
~ictory this week when a three-
juddge panel ruled unanimously

hat the Census Bureau can’t use
stonstical sampling to-count Amer-
203 in 2000. The Foundersin-
udeda requirement foran

-actual enumeration” in the su-
=rerae law of the land, and the
adyes said the Constitution means
what it says.

tinfortunately, the Clinton ad-
ministration doesn’t appear willing
0 accept defeat. It appealed the
ruling to the Supreme Court. And
the Census Bureau insists on forg-
ing through the roadblocks, fre-
2sing e use sampling even though
#t1; now illegal and will remain so
at least until the high court rules.
dibly, this issue could end up
b m&mg the government to a par-
tia} halt. Republicans are prepared
tu s i appropriations bill that
would ban sampling, and Clinton
iy veto it

We have no quarrel with the sci-
ence of statistical sampling. Itisa
proven way to aceurately take
stovk of large numbers. What we
«jua-1el with is its use by politicians
e 1nattar as vital as the appor-
rionrient of congressional districts.
Gificial pressures could come to

3-29-98

bear on decisions as to which dis-
tricts should be counted with sam-
pling and which should not. '
Americans have suffered through
the military base closure fiasco, the
administration’s pressure to make
citizens out of potential Democrats
who never had never undergone re-
quired FBI checks and a host of
other recent incidents that ought to
make them wary of politicizing the
census.

Democrats say the GOP ought to
show it is prepared to pay the enor-
mous cost of conducting an accu-
rate door-to-door count. That may
be true. It also may be true that the
underlying reasons for this fight
are political on both sides. Demo-
crats want more congressional
representation and Republicans
are trying to prevent it.

But thatis precisely why it’s best
to rely on the wording of the Con-
stitution. Yes, census counters may
have missed millions of people in
1990, including some ethnic minor-
ities. But the census cannot subject
itself to political pressures, and the
fresldent should think twice be-

re vetoing an appropriations bill
in the name of & cause that has been
rendered illegal.

ar Lake C;‘h{, vt
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The 2000 census

special three-judge federal panel, which Con-
Agress specifically empowered to rule on suits

involving census issues, has dealt a major blow
to the Clinton administration’s unprecedented plans to
employ statistical sampling techniques to change the
head count obtained in the 2000 census. In a ruling
handed down this week, the three judges —Circuit
Judge Douglas Ginsburg and District Judges Royce
Lambe:th and Ricardo Urbina —unanimously ruled
that the Clinton administration had misinterpreted the
Census Acts of 1957 and 1976, The judges issued an
injunction forbidding the Census Bureau from using sta-
tisticel sampling to change the overall head count
achieved in the 2000 census.

Statistical sampling can be used for the collection of
subsets of general demographic data invoiving income,
education, occupation and the like, as it has been used
in the past, the court ruled. But where the censusis used
o “determine population for the purposes of apgor-
tionment” in the House of Representatives, the judges
rulzd, the Census Buireau has been expressly prohibit-
ed by Congress from using statistical sampling.

The sarmnpling issue has indisputably polidcal origins
traceable to the census’ inability to count everyone. The
Census Bureau has reported that post-census evalua-
tions revealed that the undercount for the 1990 census
amouinicd to 1.8 percent, 3 50 percent wncrease over
1980's undercount. But the undercount was not evenly
distributed racially or geographically — and, thus, not
polincally, either. The Census Bureau estimated that 4.4
percent of blacks, S percent of Hispanics and 12.2 per-
cent of American Indians were not counted in 1990,
compared to only 0.7 percent of non-Hispanic whites.
Also, much undercounting occurred in the nation’s big
cities, whose congressional representation is decided-
ly Democratic. Because congressional district bound-
aries were determined by unadjusted census data, the
undetcount resulted in & malapportionment of Con-
gress, the administration argued. Moreover, because
census population data are used to allocate about $180

billion in federal spending, any inaccurate head count
would result in financial misallocations. Whatever the
problems with undercounting, Republicans have
argued that the constitution nonetheless required Con-
gress to conduct an “actual enumeration” of the popu-
lation, which they have insisted precludes sampling. The
attorney for the Republican-controlled House of Rep-
resentatives, which was the plaintiff in the case, argued
before the court that “the word ‘enumerate’ in every dic-
tionary at the time said to count one-by-one or to reck-
on singularly” In its decision this week, however, the
panel of federal judges did not get o the constitutional
issue, finding instead that sampling was, as a matter of
law, specifically forbidden by Congress for apportion-
ment purposes.

Justice Department lawyers, who arsued the admin-
istration’s position, implausibly asserted that Congress’
permission for the Census Bureau to use sampling in
some areas automatically extended to the enumeration
for apportionment purposes. The judges found the
exact opposite to be true. As the court noted, “{Wlhenr
Congress first authorized the use of sampling in 1957,
{the congressional apportionment functlen) was
expressly excepted” In 1957, Congress approved the use
of sampling “exce})t for the determination of population
for the purposes of appartionment of representatives in
Congress.” When the use of sampling was expanded by
the 1976 amendments, Congress again retained what
the court called its “ubiquitous qualifier — ‘except in
the apportionment of the US. House of Representatives.
" The court reasonably concluded, “The inclusion of this
‘except’ language must be read to mean that one area
was affirmatively carved out from the general desire to
augment the use of sampling — the area of the con-
gressional apportionment enumeration.”

For now, pending a certain appeal to the US. Supreme
Court, the country is spared the unholy possibility of a

oliticized Clinton administration manipulating the
5000 head count to maximize political benefits for the
Democratic Party.

“The m&wﬁwfm % 21 98
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FEDERAL OFFICE Building No. 3 in Suitland, Md., is the home of the U.§.
Bureau of the Census, ground zero for what will prove to be the largest transfer
of power in American history. The decennial census for the year 2000 will
redirect trillions in federal revenues, as well as shift a score or more of
congressional seats from one state to another.

The bureau, an arm of the Commerce Department, has a constitutional mandate

to conduct an "actual enumeration™ of the population without regard to portriTsT
But given the controversy over the upcoming census - which has caused the
Republican-controlled legislative branch to sue tha Democratic-controlled
executive branch - it is fitting that across Silver Hill Road from the census
headquarters is the local Democratic headquarters.

For its part, the bureau estimates that the 1990 census missed 1.8 percent of
the population - 4.7 million people. As a result, many Americans, especially
members of minority groups, "were denied an equal voice in their goverrment.”
Moreover, "federal spending employing population-based formulas - for schools,
crime prevention, health care and transportation - was misdirected.”

And so the bureau proposes, for the first time in U.S. history, to speak for
the speechless. In its "Census 2000 Operation Plam,” it pledges to “contact at
least 90 percent of the households in each census tract” and then to use "widely
accepted statistical methods" to calculate the remainder of the population. Such
“sampling," the bureau promises, will "produce better results at less cost."

Who can be against progress? Charles D. Jones, who retired after 32 years at
the bureau as its associate director for the decennial census, says of sampling:
"You‘re replacing one set of errors you don't like with a set of errors you like
better.”

Jones points to an analysis of the 1990 census, showing men were three times
less likely to be counted than women. Deadbeat dads and criminals loomed large
in this category. “These people,” Jones adds dryly, "have an inherent interest
in not being counted. But isn't it the bureau's duty to find everyone? Sure.
And when Jones oversaw the last census a "special-coverage® program enumerated
457,000 prisoners and parolees.

But making an extra effort at finding folks is not the same as fictionalizing
them. Jones cites the 1990 analysis, which surmised that 12.7 percent of black
men between the age of 25 and 29 were not counted. The bureau could, he

allows, simply create an eighth black male in that age bracket for every seven
that it counts, but where would it situate those hypothetical individuals? After
all, figuring out precisely where real people live is the whole point of the
census; it determines congressional reapportionment and federal funding flows.

With just a slim ll-vote margin, it's little wonder the Nouse Republicans
sued to block the bureau’s plan. They worried that a sampled census would
conjure up 5 million ar 10 million people, thereby transferring a dozen
congressional districts out of Republican suburbs and into Democratic inner
cities - and thereby transferring the speakership. On Monday, a three-judge
panel sided with the Congress:; Bill Clinton's administration will appeal.

In the meantime, a nervous Congress established a Census Monitoring Board,
split between Capitol Hill-appointed Republicans and White House-appointed
Democrats, with offices in Suitland. Jones, the census veteran, is a consultant
for the Congreas, but he retains a civil servant's aversion to sharp language.
By contrast, Fred Asbell, who directs the GOP's observation team, is more
cutting. Sampling, he argues, permits “all manner of malfeasance.” The right
approach, Asbell insists, is the old-fashioned method of counting people - not
concocting them in a computer.

All this year, first in regard ta Iraq and now the embasssy bombings,
political junkies have speculated about a "Wag the Dog” scenario: The president
manipulates a foreign crisis for his domestic benefit. Yet, the truth is closer
to home: Clinton isn't wagging the dog; he's wagging the data.

If the Democrats can rejigger the census, they can recapture the House. And,
while their task would be easier if the courts were to allow sampling, even if
they don't the bureau is 3 big place. The few Republicans wandering around
Suitland are unlikely to find all the statistical sleights that the Clintonians
have up their sleeves.

LANGUAGE: English
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A PANEL of three Federal judges delivered a blow to Democrats this
week when it ruled that sampling techniques planned for the 2000 census
violated Fedexal law. The issue is far from dead, though, as the
Administration now plans to appeal to the Supreme Court.

Democrats embrace sampling -- data derived from a small set of
households -- to supplement census information gathered door to door and
through the mail. They believe it would add millions of blacks, Hispanic
people and poor to the census rolls. That would lead to billions of
dollars of additional Federal spending in Democrat-controlled districts
and perhaps a dozen or more additional Democratic seats after
Congressional districts are redrawn. The Republicans loathe sampling for
the same reasons.

But the debate is about something more difficult, and less
partisan, than politics. The handful of statisticians who have mastered
the ferocious mathematical and practical complexities are split over the
usefulness of sampling. William Kruskal, former chairman of the
statistics department at the University of Chicago, speaks for many of
his colleagues when he admits that "no one really knows."

A middle ground, using sampling techniques for parts of the census
and not for others, makes perhaps the most sense.

The bureau proposes three separate uses of sampling. One sample would
focus on a small group of households that fail to mail in their census
forms or to respond to repeated visits by census takers, and then use
statistical techniques to reach a description of all nonresponding
households. Most experts appear to agree that this use of sampling is a
sensible way to cut the soaring costs of conducting the census without
sacrificing accuracy.

The second proposed use, to correct for the undercount of minorities
and poor people, draws more criticism.

The 1990 census underestimated the population by less than 2 percent.
But it underestimated the number of blacks by more than 4 percent and
the number of Hispanic people by about 5 percent. Likewise, it missed
more renters than homeowners and more poor families than rich

The bureau proposes to fix this prcblem by coaducting a fallow-up
survey of 750,000 households. The bureau would compare the two surveys
to determine, for example, how many urban blacks appeared in the follow-
up survey but not the first -- an indication of how many were missed in
the initial census. The bureau would then use a complicated series of
calculations to estimate what portions of several dozen demographic
groups were initially missed.

Critics, like Prof. David Freedman of the University of California at
Berkeley, say the sampling procedure is fraught with problems. What if
someone moves, shows up on the rolls of the second survey but appears
nowhere in the country in the initial census? Was he one of the millions
of uncounted Americans? Perhaps not. He might have been accounted for by
the proposed statistical correction for nonresponding households {the
first use of sampling) even without his ever having filled out a form.

Here's an even trickier problem. Sampling could improve the census
count for every state, yet damage the overall value of the census,
That's because the important census figures, in terms of funding and
Congressional representation, are not the absolute numbers for each
state and county, but rather their respective shares of the national
population. After all, there will be 435 House seats no matter how many
people are counted. If sampling does a better job locating missing
hcuseholds in one state than in another, the distribution of House seats
and Federal spending could be made less fair

Imagine that the initial census misses 1,000 black households in
Harlem and 100 black households in Phoenix because of evasive households
and iess-than-diligent censas takers. The follow-up sample will be
plagued by similar problems. What 1f 1t turns up, say, only 50 of the
missing black households in Harlem but 75 of the missing housenolds in
Phoenix. Then each state’s population count will improve, but Arizora's
share of the total population will be overstated
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Polling only works when you have a
reliable baseline

2714¢

By CINDI ROSS SCOPPE
The Sate  /tocum b4, SC

The insidious nature of the twice-removed guesstimate called weighting jumped out at me
while [ was analyzing the differences in white and black responses to one of The State’s polls. Several of
the numbers reported for African-Americans were significantly different from previous polling. When i
asked our pollster if there was something strange about our sample, he said our unweighted sample of
492 people included only 41 black people.

That meant that while we reported an overall margin of sample ertor of 4.4 percent, the error
margin for black voters was 15.3 percent. And then we took that sample with a 15 percent margin of
error and multiplied it three times so that black people made up about a third of our sample. This
multiplying effect meant that if we had a bad subsample, our overall sample could be off by significantly
more than 4 points.

That problem haunts me every time I think about the Census Bureau's plans to use sampling
for the 2000 census. The proposal was struck down by a special three-judge panel Monday, but the
Clinton administration plans to appeal to the Supreme Court. That means the question is not closed.

The courts are no place to decide how to accurately count the U.S. population. That question
is not, as statistical experts would have us believe, a simple matter of mathematics. Sampling is based on
statistical equations, but at its heart are assumptions and judgment calls. And in this case, the sampling
would be based on layer atop layer of assumptions.

There's no question that we must find a way to count under-counted minorities: Officials
estimate that the 1990 census missed 1.6 percent of the U.S. population. They say that while just 0.7
percent of the non-Hispanic white population was uncounted, the figure was 4.4 percent of African-
Americans and 5 percent of Hispanics.

And [ think Democrats are probably right in charging that congressional Republicans oppose
sampling because the people we're missing are more likely to be Democrats than Republicans.

. But as one pollster [ talked to noted, census data often provide the baseline that polisters use
to determine what the racial or gender or educational or income make-up of a certain population is. If
their polling results don't match up, they simply weight them to match. But what if the baseline is
weighted?

The Census Bureau wants to actually count everyone in 90 percent of the households in each
census tract (which has about 1,700 dwellings). Data from the 90 percent would be used to define the
other 10 percent. The results of that count and extrapolation would then be modified, based on the
results of a survey of 750,000 households.

But each step of that process -- and there are at least four steps -- requires census officials to
make assumptions. Assumptions that cannot be checked against anything except other assumptions.

We assume the 1990 census was off by 1.6 percent because later sampling told us so. But it is
inherently illogical to conclude that people who can't be found and counted in a census will be found and
counted in a survey. So assumptions had to be made, and weighting had to occur, to produce numbers
that matched somebody's preconceived notions.

We assume that we can count 90 percent of the population to create a baseline. But we don't
know what 90 percent of the population is unless we know what 100 percent of the population is. Or
unless we guess.

We assume that census officials can randomly pick 750.000 people who will fook like
America. But the people who go uncounted in a full-blown headcount are even more likely to go
uncounted in a scaled-down survey. So the sample looks like America only if it's somehow weighted to
match our notion of what America looks like.

Consider the standard language The State uses to describe what a poll of 500 registered
voters represents:

“In theory, there is a 95 percent probability that the results of the poll are within 4.4
percentage points of what would be obtained by talking to all adults in South Carolina who are
registered to vote, have a telephone, are home when the poll is conducted and are willing to participate.”

Notice that we don't claim that our resuits reflect the opinions of all registered voters -- only
those who have a phone, are home when the survey is conducted and are willing to participate. The
results of a survey can only be assumed to represent the people who share the characteristics of those
surveyed.

Of course, by manipulating your assumptions. you can guarantee to count more women or
more African-Americans or more 56-year-olds or more divorced men. But you cannot guarantce that
your count will be a more accurate reflection of the total population than an actual count of the total
population.

Onlv that it will he differant
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Sampling Error

Monday's court ruling against the
use aof statistical sampling in the Cen-
sus is scarcely a run-of-the-mill judi-
cial decision. Rather, it's another re-
Jection of the Clinton Administration’s
bending of the law and, perhaps more
importantly, a rebulf to the latest Clin-
ton tactical political brainstorm.

The Ciinton Commerce Depart-
ment has insisted it aiready has legal

vecord 1.1 millien people were made
U.S. citizens in a clear attempt to add
t0 the ranks al  Democratic con-
stituencies. Post-election it was
learned- that 150.000 of these people
had become citizens without formal
FBI approval. Of those 180,000, the FB!
had criminal records for 71.000, in-
cluding 16,400 who had been arrested
on felony charges.

power to institute statistical }

as the centerpiece of the year 2000
Census. The House of Representatives
sued, at the behest of Speaker Gin-
grich, contending Commerce did not
htave such power without legislation
Congress had no intention of passing.
Ty speed the decision, the suit was
heard by a special three-judge panel
of two district judges and one from the
D.C. Court of Appeals, two appointed
by Ronald Reagan and one appointed
by President Clintoa. They came down
-0 against sampling.

Judge Royce Lamberth's decision
told Commerce to read the law. Con-
gress had indeed authorized Census to
use sampling. but the same law pro-
hibits its use for the vital purpose of
apporlioning House seals. The whole
thrust of the sampling argument, of
course, has been that the traditional
head count misses some people who
should be statistically reinserted for
the purposes of apportionment. No one
cares about using sampling for schol-
arly questions, or for that matter
about extra efforts to locate hard-to-
reach people. But the statutory excep-
tion conforms with the Constitution,
which  specifies reapportionment
based on an “actual enumeration” of
all Americans, meaning, as the dictio-
nary defines it “to tount off or name
otie by one.”

As we've repeatedly seen in the
past 200 years, the Founding Fathers
were not fools. Yes, statistical sam-
pling has been scientifically developed
since their time, and we haven't the
least doubt that in scientific hands it's
a valid tool. But what hasn’t changed
since the Constitution was written is
human nature, particularly that of po-
litical humans. The reason for an ac-
tual enumeration is not that sampling
is scientifically flawed, but that politi-
cians cheat.

In designing statistical sampling,
the Census Bureat wouid have to
make a whole series of decisions about
what kind of districts to sample, and
how much to adjust different results.
Though there may be some defensible
scientific basis for doing this, the de-
cisions would be subject (o politicat
pressure every step of the way. Who
would trust Census bureaucrats to
stanct up to this Administration if it
tried to twist the resujts?

In the last Presidential election,
the Liumigration and Naturalization
Agency let itself be used when a

-cluding money for Ken Starr's investi

Congr probes have docu-
mented how Vice President Gore’s of-
fice pressured the INS to take “drastic
measures” to speed up its “Citizenship
USA" program. A inemo indicates that
White House deputy chief of stall
Harold Ickes was briefed on “new-cit-
izen voter registration™ at a Septem-
ber 1395 meeting held only one month
after “Citizenship USA™ was created.
“|Tihe pace of naturalization wil)
limit the number of new voters.” the
memo warned. A later memo
lamented that INS lethargy would fail
to “produce a million new citizens be-
fore election day.”

After this episude, the Administra-
tion wants Congvess to drop the Con-
stitutional “enumeration” for some-
thing more “modern,” and mare flexi-
ble. At the same time Attorney Gen-
eral Reno has been flouting the law by
refusing to appoint an Independent
Counsel for the President and Vice
President on the subject of campaign

contributions. For that matter. the !
same Commerce Department that in- |

sists it can conduct sampling fairly
brokered seats aon foreign trade mis-
sions in the first Clinton term as a
crude campaign fund-raising device.
At least we still have a judiciary will-
ing to blow the whistle,

Not only that, but the Administra-
tion has made the sampling issue a
centerpiece of its “close the govern-
ment” tactic. As recently as August
3, the President vowed to veto any
“bare bones” continuing resotution to
keep the government funding at cur-
rent levels pending resolution of pol-
icy disputes in the budget. [n 1996, he
puiled off a public refations coup by
vetoing a bill that would have kept
the government open and then blam-
ing the Republicans for having closed
it. The Republicans have still not re-
covered, one regson why the Presi-
dent hopes he might pull the same
trick again.

In particular, President Clinton
threatens to veto appropriations for
Justice, State and Commerce if they
include limits on the use of sampling.
How= convenient to veto Justice, in-

gation. The court ruling leaves this

strategy about as phony as the sincer- |

ity-dripping denials that the President '

had a sexual affair with Monica
Lewinsky. We await smoke signals
from the White House telling us what
the next veto excuse wilt be.

/Ulb Wdl\ ‘S*Hcer‘Jsv(m/{. £-2p- 18
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NOW WE KNOW how desperately the Clinton administration wants the chance to fiddle
with the outcome of the 2000 census. Officials said this week that they don't care
what the law says --- as described flatly and unequivocally by a special panel of
federal judges --- and they're going to keep on trying to change the process so they
can "estimate"™ some 10 percent of the population.

The three-judge panel said there was no uncertainty about the intent of the law,
which allows sampling for census purposes "(e)xcept for the determination of
population for purposes of apportionment of Representatives in Congress among the
several States. ." Commerce Secretary William Daley announced Tuesday that the
government will appeal that ruling, hoping to get the Supreme Court to accept the
administration’s grammatical juggling act that contends the statute means the
opposite of what its words say.

We're not surprised at the decision to appeal, because the White House and
Democratic leaders see the opportunity to manipulate the census count as a cheap way
to dig up --- or create out of thin air --- a few million more Democratic voters and
carve out a few more Democratic districts for congressional and local government
seats. The assumption is that those most of those missed by traditional counting
methods are minorities and poor, and thus more likely lean to the left.

Frankly, we don't think the political proclivities of these invisible residents
is the key point in this debate. The biggest problem with the sampling plan is that
it would simply be wrong and unfair.

We might have less objection if the backers of the "new and improved” method had
proposed using it to help account only for the 1.5 percent or so who would probably
be missed by the "actual enumeration” demanded by the Constitution. But the

administration decided instead to do a real count for just 90 percent of the
population, and to estimate a whopping 10 percent. That introduces way too much
opportunity for, shall we say, creativity in decisions about where to count and
where to guess, and about which locations to use as controls for making final
adjustments in the sampled areas.

It is, of course, desirable to have a census that is as nearly complete and
accurate as possible. There are some things under consideration that could make
traditional counting a bit more accurate --- maybe 39 percent, instead of 98.5
percent. That's not perfection, but it has one critical thing in its favor: It would
be a lot more trustworthy than a system in which a tenth of the people were imagined

into existence.

LOAD-DATE: August 27, 1998
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Maintain opposition
to sampling scheme

ﬂEBAmEmbepmemmeﬁunbmw ’
of 2 Democratic Party get-out-the-vote campaign is rapidly approdch-
ing a critical showdown between Congress and the White House.
Word is that President Clinton may veto a finding bill for the Cons
iperce, State and Justice departments, hoping that he can get the
Amenmpeopleanyyatkepubhcamfw'uhnmng&:wnm

ment.”
Theconﬁmtanouwassetupthuwzy-‘l‘he&nnepmedm
annualappmpmt_ionsbtllforthethxu but the

come up with a number for people missed by traditional census-
taking methods.

We think that’s a proper tactic because we don’t believe the Demo-
crats’ plan for guessing — scientifically or otherwise — how many
me:mdugmdformecmmym:mxnwm

or Republicans would benefit from a more compléte cen-
‘Sus count; the issue is the honesty and accuracy of the count that
would result

At the theoretical level, statistical sampling may be a reasonable
approach to a real problem — the unargued fact that several milliop -
people are uncounted in each census. In practice, however, the esti- -
mating and calculating would be left in the hands of an administration
that has already demonstrated its willingness to manipulate the
meaning of words, and its considerable skill in doing so; we have no
doubt it would be equally clever at juggling numbers.

It's not clear whether the House effort will survive the conference
committee process, in which its version of the funding bill mustbe .
reconciled with the Senate version. Clinton’s veto threat may cow
some Republicans, who remember the damage the party suffered in
government shutdowns in 1995. We hope that doesn’t bappen, though,
because it’s important that Congress continue to fight against the
sampling scheme. If that plan is carried out by the Clinton adminis-
tration, the damage ta the party — andto(axrnssmthekmman
polxucalsystem will be much worse.

J(HW« Ja)rMI- (stifutisr—

1116
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HEADLINE: Squabble over 'sampling'

BODY: Congressional Republicans now threaten to withhold or limit $952
million in money earmarked to prepare for the Year 2000 census, in a
dispute over administration plans to use computer 'sampling' to
supplement or (in some cases) replace more traditional methods cof head-
counting.

- 'Sampling’ is a process by which statisticians gather detailed data
about a limited group of people, and then extrapolate that data onto a
state or nation.

Both sides of the debate seem to believe such computer extrapolations
will increase the count of racial minorities and the economically
deprived, particularly in urban areas.

The purely partisan concern is that beefing up inner-city
population counts via ’sampling' may divert more federal funds _ and
perhaps a few more congressional districts _ to urban areas, which tend
to vote Democratic.

But that's the wrong way to look at the issue. If more blacks or
Hispanics _ or Eastern Europeans, for that matter, or homeless hobos _
can really be found, they should indeed be counted and represented.

The problem is that sampling, by its very nature, takes any error in
the initial sample _ or in the process by which the sample populations
are selected _ and multiplies it.

Although the result will tend to look far more 'scientific' than a
number picked out of a hat, programmers have long referred to this
effect as GIGO _ ‘'Garbage In, Garbage Out.'

Let us suppose that errors creep into a sample count of the
population of Corpus Christi. Large numbers of undocumen- ted immigrants
appear to be present in the metropolitan area, though many run away or
hide from the census-takers. In the end, the census-takers' 'best guess'
is that the Texas city of 200,000 has an Hispanic population of 100,000
(somewhat higher than the Texas state average of 26 percent), and that
there are 20,000 undocumented residents _ a guess which happens to be
off by 12 percent.

The computers are then set to whirring, and dutifully inform us
down to a specific-sounding decimal point _ that Wisconsin, with a
population of 4.9 million, must have 1.63 million His ic i

. panic inhabitants
of whom 326,667 are undocumented seasonal agricultural workers. !

The example is exaggerated _ hopefully the Census Bureau knows there
aren'? many avocado groves in Eau Claire. But the fact is, the
Copstltutxon calls for an ‘actual enumeration' a counting. If we're
going to rely on computer projections, why not ?eally save some dough?
Just run out existing trends for another decade, and issue the 2010 ’
census at the same time?

Americans are counted and tracked today as never befo
] nte re. Working from
blth and.death certificates, school and vaccination records, vote?
rgglstratxons and motor vehicle data, Washington should be able to get a
line on 96 percent of us, pretty guickly.

For the 4 percent where questions remain, 1
et the census takers
forth and count, in person. ’ ae
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Clinton, Democrats Would Gerrymander Count

Bill Clinton conunues to flaunt his

t for the that he

tock & sacred octh to defend. Now
King Clinton seeks to politicize the
U.S. Census and manipulate it in the
fargest gerrymander in the nation's

history.
Since 1790, the United States Cen-
sus, dated by thc C i for

the purpose of apportioning represen-
tation in Congress hus wumed the
American p
them. The C(msmuhun. In fact, re-
quires an “actual on,” a lt-

the expense of the more Republican
suburban and rural areas.

The temptation to this
sampling sleight-of- hand w:ll be hard
to resist. One need only 1o look at the
gaggle of liberal organizations trum-
peting this statistical guesswork to get
a pretty good idea of what is really
going on hcre. Moreover, Bill Clinton
has put such partisan political hacks
as John Podoesta, White House deputy
chief of staff, and the disgraced for-
mer congr and ) Ty

ari Tony Cuchlo in

eral head count, Not a guen, not an
sti not a projection. A count.
Period.

Last week Vice President Al Gore
appeared before the NAACP and de-
clared p that R bli
cans have so little u;ud for black
Americans that “they don't even want
to count you!" Let us be clear; It is the
Democrats who do not want an actual
person-by-person count.

Ignoring the pluin language of the
Constitution and 210 years of prece-
dent, Mr. Clinton proposes that the
Census count only 88 percent of the
population. The balance of the enu-
meration would rely on a “sampling”
method to “adjust” statistically the
final numbers — three separate times.
The Clinton-Gore administrstion
claims this fancy guesswork would
make the Census “more accurate.”

Moure accurste? Than an actual
count? Oh, please! This amounts to a
virtual Census counting virtual peo-
ple.

What is really going on here is a
massive effort by the Clinton admi

charze of monitoring thie sampling
scheme.

How can this usurpation of the Con-
stitution be stopped? It will not be
easy. Twice Congress has attempted
to condition funding for the Census
on the bureau taking an actual head
count and twice Bill Clinton has ve-
toed the mcasures.

House Speaker Newt Glngnch has
filed a |
tion to force it to obey lhe requirc-
ments of the Constitution and federal
laws that prohibit the use of statistical
sampling. Unfortunately, the courts
may not rule on the Gingrich lawsuit
in time to stop the rigging of the Cen-
sus. Given this President’s great tal-
ent for stalling, delaying, stonewalling
and manipulating the judicial system,
this remains a distinct possibility.

Americans may not care much
about the Census and esoteric ergu-
ments about sampling, but they
should. If Bill Clintan and the Demo-
crats can run roughshod aver any part
of the Constitution, then none of aur

tration to rig the Census. The Dems
hope to use this sampling scheme to
incrcase the proportion of House seats
in core urban centers of the country,
where Democrats tend to dominate, at

liberties )s safe. And if the apportion-
ment of Congress can be rigged, then
representational government will
have become extinct.

—Richard Lessner

“The Unien Leader (Manc’&:“j

(U e
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Wime (127

bers of the Us Censua Mommrmg
Board are into no-an's
land: 'We'® are,caught 'squarely
betwaeupamsanforces Boﬁ;slgm

pport. But

2000 census, a:.\d the peoplé'
Census Bureau who condoctit:’

- The Censis Bureauw’s main facil-
uyxs mstnﬂand,.ls minutes and a

j me‘
_daunting task olcoﬂecdug detailed
inforiniation about more than’ 270
million Americans.*It’s . needle-
inthie-hayStack job; with the added
ourman ofcuu.n‘tmg -ant: dacn‘bmg
‘Aside froin:the’

contend-with ‘public apathy and.
- increasingty, pohm:a! ressure.
.“The situaton' is rlns “The. 1990
census— the decential count of all
U.S:citizensused to apportmn geats.
in Congress and guide the flow.of
federaldollars— came-up short by
a_pet undercoiint, of 'more ' than'4
-miillion people. Although that was:a
sfiécessfulcouint. of more than 98
percent of the-population, -the
undércount was bigger than-4in
1980, whiclyis: cause for.concern: Of
evén grester concern, however; is
thie fact:that the 1990 census missed
amuch Iagerpmporuon of minori-
ties than whiites: That isunaccept:
abld. It is alse; smmngpomffor

improvements.

- The parusanwarragesoverhaw
thinse irnprovements ‘ought to be
made. One side believes statistical
estimates can and should beused to
add or subtract ‘people:from the
rolls, ‘o correct for undercounts.

assignment;they

Sense ofa census to count on

e The othér side beheves nothmg but

'conventional head count will sat-
isfy the cmbtndonal mandate of

-hsing statistical methods isthatteal
people, who il out census: ques-
‘tidonaires will necessarily be-sub-
tracted from the’ census: to' round

through an. inefficient enn-

- peapl
‘meration.; also : seems uncon—

A reasonable altcmatxve

the shouung There shoul

: - would:reduce the undercount by
The unconscionable’ part about !

"in- 1990 In 1 96, Medicaid bad

buutmawbed:ﬂic\ﬂtmhntaggve .
[ dense:urban areas; Again, it does:

: a-single mother:
. ends'meet and-raising’ z family

form;: becausc.that’s time: spent

sxgmﬁcnnt. consxdenng lhe net
undercount in 2990. was'4 million.
An additional 2 million records

half, with a submnnal mcreasc in

unnonty coverage.

- Aniother- submnnai mcrease in
coverage would come: from using
Medicaid records.'Children under
theage of 13 representéd more than
half (52 perceny). of the'undercount

nnnion people aged

2of those young
peaple arein. d,e’hazd to-count pop-
ulations:.Jow-inceme minorities in

n’tmlu:dmanmmﬂzureoutmat
to make

mightnot havetirne to'sit. down'and
fill out:a cefisus form. Butthat samie
mother will take-the time {o enter
similar information: on a Madicaid

ipe for-herichildren.

records. . Filed -with"government
agéncies-that -administer :public
programs, administrative records
onbrgemllyup-m-datembrm&
tian'such:as-pame; address, Social
Secm-lty 'number age,' ace: md
gender. - .- . .
Usmg' d ¢-mx is
not unprecederite: Recogmzmg
their potennal benefits- ‘o improve
Jations, the

of minerity p
1990 census added about13 milbion °

Ppeople to the rolls using parole and

probation records. Five yearslater;
the Bureau of JusticeStatistic -

showed 3.8 people o parole

mathatician ‘to see room for
improvement ;That leaves neariy 2
million- additienal. people,.more
than one. out of four African-Amer-
+ican, with an address.on file: -
Those 2 million are particularly

tons ‘that' can - ‘be.‘obscured by

T amdr

. don’t; camaboutpamsanshxp —

mma i
would: be’ 1o ‘use administrative- .
. works:: The' method’ adds people
- frequently'missed ity a'convention-

* ing ;people’ -who were’ not:: Mean-

while; statistical. inference cau be.
. usedto filk in theblanks.of nissing
. information:<— about: Tace; age ar

+ warring factions.
orpmbanon.'melwnefﬂmma : !

ood start, but it does pot'take & _ i
" souls in Smf.land, Maryland

- These dre ‘common. sense solu:

bumucracy ‘tied up with red tape
and shouted -down. DY 'pamsan
arguments: But-most ‘Americans

they'care about.-what warks.:
Using administrative records

al'enumeration, ‘without subtract-

genden for instance — without
raxsmg‘quesums of consntunonal-

I'F.V

- By. highllghtmg comman sense
salunons like the use of ‘adminis-
trative: records; the-Cepsts-Mbni-
toring Board has an opportunity to
help negotiate-a peace-between

2, Ke'nnah Blackowell isco-chusr.
man of the:US, Census:Monitoring
Board and treasurer of Ohlo
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The census dispute

he battle over using statistical sampling in the census of
I 2000 is now in the courts. specifically U.S. District Court
in the nation’s capital.

On June 12, a three-judge panel held the first hearing on the
legality of sampling. A lawsuit filed by House Speaker Newt
Gingrich and House Republicans claims sampling violates the
Constitution and the Federal Census Act and should be

prohibited.

The suit asks that the decision of the court, whatever it is, be

ppealed to the Sup Court. A second sult,
filed by the iy n Legal F d: is pending. It also
seeks to block sampling.
, “The future of the republic
The “actual enumer- depends on the just reselution of
ation” this issue.” said Matthew Glavin,
the cm:m':f w foundation president. “It will decide
WY hether or not we can move forward
not be pmclsa, but as a regresentative democracy.”
nelther is census If the legal action is new, the
. m controversy Is not. For decades,
’ * Deraocrats have pushed for changes

in census procedures and recruited

liberal organizations to the cause.
They claim the census serlously undercounts minorities and
the urban poor — groups traditionally disposed to vote

" Democrat.

*  Democrats asgue that the population shortfall results in
fewer Democratic seats in the House of Representatives and a
smaller share of federal largess for the Democrats’
constituency.

Those arguments are wholeheartedly embraced by the White
House and the Corumerce Department, which oversees the
census. Thus the Clinton administration is determined to ram
sampling through, inststing it is the only way to produce a fair
and accurate count.

Not every skeptic is a Republ David A. Freed a
University of California statistician, says sampling is
questionable and risky. He notes that post-census surveys used
to the 1990 und: turned out ta be wrong. A
computer coding error falsely inflated the undercount by about
a million people. The mare complex sampling procedures
devised for the 2000 census could add more flaws than they fix.
Freedman maintains.

Some Republicans charge sampling is vulnerable to political
abuse, manipulation and exploitation. “Cooking” the numbers,
they say, is not unthinkable for an admini that
perverted naturalization laws in order to swell Democrat votes
in the 1996 election and harvested lllegal campaign
contributions by the bushel load.

The "actual enumeration” called for by the Constitution may
not be precise. but neither is guesswork, however sophisticated.
A real person is better than a virtual one any day and a lot less
subject 1o electronic error, deliberate or otherwise.
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LENGTH: 547 words
HEADLINE: The Sampling Ploy

BODY:

President Clinton wants o>ngress to change the way the government congucts Fhe_
decennial census. Under the old method, census takers went door—to—qoor interviewing
people. They inevitably missed a few, but not many. The administration guesses that
a little more than 1.5 percent of the public doesn't get counted.

In order to rectify that shortcoming, the president suggests using statistical
guesses in such potential trouble spots as cities, sparsely populated rural areas
and Indian reservations. He proposes using sampling methods, not unlike the ones
employed by pollsters.

Under the procedure recommended by the administration, statisticians would
correct for "improper"” counts by adding presumably forgotten souls in some areas and
reducing the estimates of residents elsewhere.

This is a high stakes game. Detroit stands to lose millions of dollars in federal
and state aid if the nose counters don't place the city's poputation at more than 1
million. Mayor Dennis Archer is so eager to make the numbers work that he has
received a $60 million grant to rip down 8,000 decrepit houses within city
boundaries and has chosen to spend another $70 million sprucing up other homes --
the better to tempt newcomers to Motown.

Democrats like the idea of sampling because it tends to beef up the population
estimates in Democratic strongholds. Unfortunately, however, sampling has a rotten

record.

The Census Bureau tried it out in 1990 and generated wildly inaccurate results.
It didn't get proper ratios of men to women. It discovered that sampling was
especially unreliable in localities with fewer than 100,000 residents -- that is,

most American jurisdictions.

A congressional panel recently heard testimony that the sampling regime would
have improperly stripped Pennsylvania of one congressional district in 1990 and
given Arizona one it didn't deserve.

Undaunted, the White House has adopted a two~pronged strategy on the census
issue. First, appeal to greed. The president traveled recently to Houston and
promised that the city could get millions of dollars under his plan. (He didn't
point out that it would come at somebody else's expense.)

Fortunately, House leaders plan to propose legislation that would take the sting
out of this divide-and-conquer strategy. The bill would prevent the governw=nt from
deleting the names of anybody who had filled out a census form unless the
documents were fraudulent or duplicative. This would give already-counted Americans
a direct interest in census accuracy.

Second, the administration is seeking to set up a confrontation. This would
involve pushing Congress to the brink of a government shutdown next year and folding
the census changes in with such vital business as funding the Federal Bureau of
Investigation. But GOP leaders have drafted a budget that provides a full year's
funding for every agency but the Census Bureau, which gets only six manths

This maneuver will force Congress to debate sampling soon. Based on the avidence
availacle, the "reform” would hold the census hestage to the ever-shifting whims of
inierest-group politics. Unless somebody can prove otherwise, Congress ought to
reject sampling and stick with the old-fashicosa enumer3ticn raquirsd by the
Constitution.

LOAD-CATE: July 023, 199%8
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‘Count This Nominee Out

. technu'a

resident Clinton has appointed a New
York statistician, Kenneth Prewitt, to be
. the new director of the U.S. Census Bu-
reau. Confirmation to such a traditionally
low-profile job would be routine in normal
circumstances. ‘But the job is no longer low-
rofile, and the circumstances are anything
ut routine. The Senate sbould ask Prewitt
some tough questions.

Prewitt would succeed Martha Famsworth
Riche, who resigned in January as contro-
versy grew over the Clinton administration’s
declared intention to use for the first time

“sampling” — rather than the Constitution's
mandated “actual enumerahon — in the
2000 census. .

Prewitt sought to sidestep the issue when

- questioned by reponers, but made it clear he
. s?%ons samphng

jonal opinion, which 1
share, is that samplmg. if properly used can
contribute to a more accurate census,” he said.

“Reasonable Tgeople can come to a different
is is & matter of scientific gnd ==

conclusion.
t is net a-matter

arusan - -

disagreement. It is not a matter of ideological
positioning, and it is not a quesnon of
whether data can be manipulated or not.”

On the.contrary, Dr. Prewitt. It is all of
those things, and it is the man who ap-
pointed you who- has injected partisanship
into what had been.an apolmcal process.

The are defending the integ-
rity of one of the few specific commands given
to the federal gover t by the C -
tion, which is to carry out an “actual enumer-
ation” (thé precise words) of the country.
That means an actual head count; not a slip-
pery estimate.

The Clinton administration has a track re-
cord of politicizing things its predecessors
never would have reamed of politicizing: the
White House Travel Office and the Immigra-
tion and Naturalization Service, to name but
two. It is the height.of folly to assume that
census samphniwonld be any different.

Let's be clear here: It is not the GOP that is
ifig “partisan” . the Constitu-

in defend;

seeking to subvert it.
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Sense and the Census

By J. KENNETH BLACKWELL

A partisan war is under way on Capitol
Hill over the 2000 census. Democrats want
to use statistical sampling techniques to
compensate for undercounting, especially
of minorities, that has characterized past
censuses. Republicans believe that noth-
ing but a conventional head count will sat-
isfy the constitutional mandate of an “ac-
tual enumeration.”

The unconscionable part about using
statistical methods is that real people who
fill out census questionnaires would neces-
sarily be subtracted from the census to
round out the calculations. But missing
people through an inefficient enumeration
also seems unconscionable,

Fortunately, there is ap alternative.

The Census Bureau should use adminis-
trative forms to fill in gaps in the census.
Filed with government agencies that ad-
minister public programs, such records of-
fer generally up-to-date information such
as name, address, Social Security number,
age, race and sex.

There is a precedent. The 1990 census
added about 1.3 million people to the rolis
using parole and probation records. This is
a substantial number: The net undercount
in the 1990 census is estimated at four mil-
lion.

Another substantial increase in cover-
age would come from using Medicaid
records. Children under 18 represented
52% of the undercount in 1990, As of 1996,
Medicaid had records on 18.3 million peo-
ple 20 and under. Many of these young peo-
ple are in the hard-to-count populations:
low-income minorities in dense urban ar-
eas. It doesn’t take a mathematician to fig-
ure out that a single mother struggling to
make ends meet might not have time to sit
down and fill out a census form. But she
will take time to enter similar information
on a Medicaid form, because that’s time
spent on her children’s health.

This is a common-sense solution that
shouldn’t be obscured by bureaucracy,
tied up with red tape or shouted down by
partisan opposition. Most Americans don’t
care about partisanship—they care about
what works.

Mr. Blackwell is co-chairman of the U.S.
Census Monitoring Board and treasurer of
Ohio. .
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CENSUS

Count, don’t guess

federal court hearing d ated

as ** one by one.’

into rhetorical fancies when

The Clinton administration wants to
supplement the census with estirates
that would assume the existence of 4
million more people, mostly minorities.
That would increase Tunding for some

. areas that typically vote Deraocratic.
¢ .. Congress is opposed, noting that
" Article I of the Consnmnbn mandates an

Nor are modern dictionaries any more
favorable to the administration.
Webster's defines enumerate as “1. to
count 2. to pame one by one.”

But, the administration insists,

are more

The Constitution is the supreme law
of the jand. Therefore, even if that were
true, it would be irrelevant. But how
could it be more accurate?

As President Clinton once said, “Most

~ “actual atfon” — not g X,
An adruinistration lawyer wld the

" court ation means *‘numbering

* up,” not a one-by-one head count.

people und i that a poll taken

before an election is a statistical sample.
. And sometimes it's wrong.”
True. That is why the Constitution

But, as congr I lawyers p
. owt, dictionaries at the time defined

q “actual Enumeration,” not a
mhsncal sample.
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Count sampling out

BOOY :

APPELLATE JUDGES earn their keep by trying to figure out just what the
Constitution says about various legal issues. Jurists of the U.S. District Court
in Washington have a new task: trying to decide what the dictionary says, too.

A three-judge panel heard arguments last week in a challenge to the Census
Bureau's plan to use a new system of statistical sampling in the 2000 count of
Anerica's people, in an effort to account for people missed by the traditional
methods --- mailed forms and personal visits by census-takers. An attorney
representing the U.S5. House of Representatives, which is trying to quash the
plan, says that the “actual enumeration” required by the Constitution means
counting people one by one; a Justice Department lawyer retorts that it means

only "numbering up,” by whatever method.

When they get finished with that debate, they can take up angels and the
heads of pins. Meanwhile, we'd say they're spending too much time on the wrong
argument. Whether the sampling process meets the definition of "eanumeration” or
not, we believe it's the wrong way to go.
it is mathematically uasound, or that it would
necessarily produce inaccurate results. Experts, including the National Academy

of Sciences, say it could be a reliable method, one that could at least be
nearer a true count than the old methods, which are known to miss millions of

people.

That's not because we think

Nor is it because, as many Republicans fear, even an accurate count might
result in redistricting that would increase the number of Democrats in Congress
and in some state legislatures. If that's the truth of where people are and what

they believe, so be it.

We object to sampling because, frankly, we just don't think a highly partisan
adnministration can be trusted to be coldly honest when dealing with a process
that, by its nature, involves interpretation, estimation and manipulation of
figures. The temptation toc "help” the results along would simply be too great --
- whether the administration was Democratic or Republican.

The Economist magazine, in an article on the use and misuse of statistics,
put it as well as we've ever seen it said: "Data tortured long enough will

almost always confess.”
No matter how sound the theoretical base of the sampling system, it will be

human beings --- in the indirect employ of the White House --- who put the
nunbers in and take them out. Only the most blissful optimist could imagine that

politics could be kept out of that process.

LLOAD-DATE: June 16, 1998
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ON July 11, 1787, the Constitutional Convention discussed what would
become the requirement of a census by "actual enumeration” every 10
years, to revise the allocation of congressional seats among the states.
The Convention made this the national government's responsibility
because, said Edmund Randolph, the states would be too "interested” to
be impartial. It made it mandatory because, said George Mason, "those
who have power in their hands will not give it up while they can retain
ic."

In that July 11 discussion, James Madison said there should be a
constitutional limit on discretion in the conduct of a census because
"all men having power ought to be distrusted to a certain degree," given
"the political depravity of man."” Speaking of which, President Clinton
has found yet another law to disregard, this time a provision in the
Constitution.

For the 2000 census he wants to disregard the Framers' stipulation
of an "actual enumeration" - actually locating actual people. Instead,
he wants the census to be an enumeration supplemented by statistical
"sampling” - by more or less sophisticated guesses.

The 1990 enumeration - mailed questionnaires, supplemented by door-
to-door interviews - undercounted an estimated 4 million Americans, 1.6
percent of an increasingly large and mobile population. Democrats, who
assume that most of the undercounted were poor or otherwise
"marginalized” and therefore prospective Democratic votes, propose for
2000 a census that would enumerate 90 percent of the population {(down
from 98.4 in 1990). The rest would be estimated by complex
extrapolations from a survey of 750,000 households (0.75 percent of all
households) .

The central problem is the political temptations in sampling:
Political objectives can shape the assumptions that must be made to
frame any formula for making the final extrapolation. Politics can
govern the selection of the final 750,000 households who are surveyed,
and of the surveyors.

No census is going to be completely accurate. In enumeration, some
people will not be found - indeed, scme will not want to be found. In
sampling, notes David Murray of the Statistical Assessment Service in
Washington, accuracy is a function of inherently imprecise processes of
"estimation, imputation and probability." So, Murray says, the quest for
accuracy must involve one of two risks - an undercount or a "fuzzy
count" from sampling.
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The assessment of what risks are worth running for improved accuracy
occurs in the context of the Clinton administration's contempt for law.
Murray sees the birth of a powerful new political temptation: "The
ability to "create' or "eliminate' millions of strategically placed
citizens with the stroke of a pen introduces a potent and disturbing new

political weapon."”

No administration, and certainly not this one, should wield such a
pen. Michael Barone, author of the "Almanac of American Politics,”
notes: "This is a White House that had no scruples about getting the
Immigration and Naturalization Service to drop criminal checks on
applicants for citizenship so that more Democrats could be naturalized
in time for the 1996 election; why would it suddenly develop scruples
about adjusting census numbers for political purposes?"

Why indeed expect that? This president has written a remarkable
record of lawlessness, of three sorts.

One sort arises from his glandular life. A second arises from his
lust for money to finance his life's work, campaigning. The third sort,
the most serious, involves constitutional damage. It is contemptuous
disregard for clear laws governing institutional relations. Three

exanmples:

Clinton could not win Senate confirmation for Bill Lann Lee as
assistant attorney general for civil rights, so he has Lee exercising
power illegally as "acting” holder of that office. Clinton will not
submit for Senate ratification the Kyoto Treaty, which would make
America pay for global warming. Rep. John Dingell (D-Mich.) calls this
exercise in American masochism "the most asinine treaty I've ever seen."”
The Senate dismissed it in advance with a 95-0 resolution of disdain.
Nevertheless, Clinton proposes to go on to negotiating expansions of the

treaty.

In a third derogation of the Senate's right to advise and consent,
Clinton, without seeking Senate approval, has extended the scope and
changed the substance of the ABM Treaty, a 1972 agreement with a now
nonexistent entity, the Soviet Union. He has mad= several independent
republics from the former Soviet Union parties to the treaty. And in the
guise of "interpretation," he has made the treaty applicable to theater
as well as strategic systems, in a way that makes it an even larger
impediment to developing ballistic missile defenses.

Clinton's proposal for census sampling - forever severing this
constitutionally mandated exercise from its anchor against
politicalization - comes in the context of Clinton's lawlessness.
Regarding the undeniable potential for political abuse of sampling,
Clinton's position is: Trust me.

No.

LANGUAGE: ENGLISH
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The Tampa Tribune
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Trust the Head Count

resident Bill Clinton was stumping in Texas

last week for the use of statistical sampling as

the Census Bureau prepares for the head
count of Americans for the new millennium. Con-
gress should reject such interference. Neither the
president nor the Census Buresu have provided
assurances that sampling would produce impartial
figures for congressional apportionment numbers or
federal funding allocations.

The Census Bureav admits that an estimated 4
million people were not counted in 1990. The high-
er rates of undercounting were among minoricies.
President Clinton is convinced that these hard-to-
count people will continue to be clusive, thus requir-

requires that census takers literally counx, not guess,
how mary Americans exist. The SLF last year filed 3
federal conrt Lawsuit questioning the practice.
With good reason. Statistical sampling leaves the
census process vulnerable 10 all sarts of partisan
m
Metro Detroit residems saw evidence of that last
year whea Wayne County mounted a successful chal-
Jenge w its estimated population figure, which had the
effect of pushing Dearoit’s estimated population above
one million Data from the Southcastern Michigan
Cowncil of Governienis had Dewrnir’s population
well below the one million mark by the year 2000.
Howevez, the local Census Buseau office assigned
additional residents 0 the

each census wact are

ing the use of scientific
Under the Census office assigned additional  change in the formula for
. Bureaus proposed sam- residents te Detroit by mak- allocating the projected
plingmethod. the agency an arbitrary change in  Population growth -— and
would contacr, eicher by zmpmg after pressure from the
mail or in person 3 selext- _ - Wayne County govern-
od sumplc of houscholds the projected population
that fail to respond to the Lrowth of Wayne County — Skeptics also  have
cersus unil at least 9o and afier pressure from the  cause to believe statistical
peveent of the residents in Wayne County povernment.  sdjustments have the
potential 10 complicate

counted Estinates of the remaining 1o percent would be
based on statistical calculations. The final results would
be releascd as 3 “one-number” census.

This issue understandably has Congress and the
Clinton adminisiration at an impasse. Congression-
a} Democrats, who stand to benefit if census results
show higher counts in traditionally Democratic

and compromise census data. At stake, for exaonple,
is how many members of Congress are apportioned
to each state. In this instance, adjustoments can creaee
people. They can't, however, creare income or other
demographic data needed to determine a Jocality's
eligibility for hundreds of million of dollars in feder-
al funds for an array of social programs. Using two
sets of bers Id create inconsistencies not

urban areas, are supportive of sampling. Republi

- are doubtful :
Wrangling over census-taking also has drawn

intense scrutiny from such groups as the Southeast-

em Leya) Foundation (SLF), an Arlanta-based public

interest law firm that argues that the Constitution

Detnor ¥ NEws

easily accepred or understood by the public.

No one suggests that arnty of the svailable aptions
provide a pafect reflection of America. Bat Americans
have grown to trust and rely on the best and most
thorough head count possible.

Tome 7, 1998



162

me,m.. mumMm Mm.mmwmmm w.wu mnm 33° BISEREEG SIPE i
w | mrmw“mmﬁwﬁm mmm mmwmw G
g1 5 ..,.mwmmmﬁwmmw_ i it igitalty 1y |t
S m E wsm mmmm ﬁ,mmm %m Ll Mwmm mm. wm
! vn. Hu -
m ..anw m cmwu whmmwww mum«mmmm_r H] m:;m MMM“‘MWWMM mwm
] e .Mm 3251 mwm TITIIN s
€155 bt Nl 4
m_ cm.b wu mmm. mm m mm m.?whﬂn
e T ik “iﬁmm i fjsito :m bt 0
Sl R
==% nmo g ik fdnth it
23w
R mwﬁ.ﬁ gt b
e § = = i mm. .._mw w mwwmm i mmm SITHY
..m.mm MMJ Mmmm “mw %429 wmmmmmmw.mm
et e

apoeeny each Friday.



1of2

163
Chicago Sun-Tumes
Dennis Byrne —

Commentary Main Menu ¢ Main Menu

Constitution goes down for the count

June 3, 1998
BY DENNIS BYRNE SUN-TIMES COLUMNIST

The U S. Constitution makes no bones about how Americans should be counted: They must be
“enumerated.”

It makes clear that congressional representatives must be apportioned among the states, *“counting the
whole numbers of persons in each state.” Enumerate, says my dictionary, means: count, list, specify one

after another.
No where does it mention estimate or guess.

But that is precisely the way President Clinton proposes to conduct the 2000 census. In a *‘roundtable”
in Houston, Clinton on Tuesday made yet another pitch to toss out the Constitution, and count

Americans by *“sampling.”

He says it's because too many people--the poor, minorities, urbanites and (most important, but he won't
say it) Democrats--are undercounted in the decennial census. How do we know? Did someone actually
go out and lay eyes on the supposed millions who have been undercounted? Actually, no. The uncounted

haven't been counted; they've been estimated, too.

This, however, is reason enough for Clinton to simply void a part of the Constitution. Might as well also
toss out the part about having to be at least 25 and a U.S. citizen for seven years before you can be
elected to the House. Why not? I'm sure that within the penumbra, the fringe or the dark side of the
Constitution, the Supreme Court eventually will discover that the Founding Fathers also meant that
13-year-olds from Brunei can serve in the House.

Just so we all know what we're fighting about, here is how the census sample would be conducted:
Census Bureau reps would call on a “'scientifically selected" sample of households that failed to return
their questionnaire, until they contact about 90 percent of the non-responding households in each census
tract. From these visits, the bureau would extrapolate the characteristics of the households they couldn't
reach, figuring that the missing folks are pretty much like the ones they reached. Then the census
counters would go back to 750,000 randomly selected households nationwide to determine whether they
were in the initial count. By comparing the two counts, the bureau would determine how many people
were missed, counted twice, counted in the wrong place and the total undercount.

Follow that?

What's going on here is an elaborate cooking of the books to come up with inflated numbers that
partisans assume--rather, want to--exist. Among them are Democratic Party minions of the poverty,
social service, big city political and other self-interest groups that drink at the federal spigot. It's in their
interest to hike up the numbers not just to increase their representation in Congress, but to get a larger

6/4/98 4:17 PM
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share of federal subsidies, from road building to health care, that flow to localities based on their
population size and characteristics.

If you think this whole thing is loopy, here's what we might as well expect next: voting by scientific
sample. I can imagine the pitch from Clinton or some like-minded compassion warrior: A lot of people
would get out to vote, if they weren't poor, ignorant, isolated or alienated. But they, too, deserve a voice.
So here's what we'll do. We'll take a sample of those who do show up to vote, extrapolate from that the
characteristics of those who don't, then compare the results with a random survey of state voters, and
from that determine whom the no-shows would have voted for.

This is no more stupid than asserting that we should likewise guess the size and characteristics of the
U.S. population. See, nowhere does the Constitution talk about counting groups; it calls for the counting

of individuals, person by person.

So what about those who are assumed to be missing and uncounted? If they exist, let's not rule out the
possibility that they're not being counted because they don't want to be--because they're too lazy to
return the questionnaire, or because they're hiding. Poor things, they have to hide, because they don't
trust the government, or they're here illegally, blah, blah or blah.

So here's the deal: Tell all the ""leaders” and politicians who are pushing for a censguess, that if they
want their "group” counted and their “"interests” represented, they should make sure their constituents
send back the questionnaire, answer the door, or--gosh, imagine this--take it upon themselves, if it looks

as if they'll be missed, to be counted.

Dennis Byrne is a member of the Sun-Times editorial board. E-mail: dbyme @suntimes.com

Back to Byrne Page

6498 4.17 PM
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THE NEW YORK POST - 4/12/98

EDITORIAL

PLAYING POLITICS WITH THE CENSUS

President Clinton and the Democrats have been blissfully reassuring for months about their plans to institute
statistical sampling in the upcoming 2000 census instead of the actual head count that the Constitution has
mandated since the first census in 1790.

Republicans and conservatives point out that a painstaking person-by-persan count is one of the few specific
obligations the Founding Fathers assigned to the federal government (the words the Constitution uses are “actual
enumeration”).

This is more than a difference of opinion; it is a matter of utmost importance. The purpose of the census is to
determine Congressional representation, and so an honest and complete count of American citizens goes to the
heart of the American demaocratic experiment. It's vital that it not be politicized.

Statistical sampling is necessary for the sake of accuracy, Clinton and the Democrats say. An attempt to gain
partisan advantage? Heaven forbid!

So why, then, did the Democrats last week appoint as one of their four overseers of this tricky new process one of
the most partisan Americans of the second half of the 20th century - former Congressman Tony Coelho? He
masterminded a brutally cynical (and successful) effort, beginning in 1982, fo force corporate America to
underwrite the Democratic Party in the 1980s and early 1990s. It would be no exaggeration to say that Coehlo's
efforts defayed the GOP takeover of the House for more than a decade.

That this hyper-partisan (who resigned from office under a cloud in 1989) should be put in so sensitive a position
on a matter of such gravity should set alarm bells a-ringing.

The GOP now has hard evidence to back up its concern that Democrats secretly intend on using the 2000 census
- and the sampling process they are trying to deploy on the Q.T. without a national debate - as a means of winning
back controt of the House of Representatives.

It works like this: The areas that are the hardest lo count by traditional methods -filling out census forms and
raymg house visits - are large cities like New York. They have substantial numbers of transient residents and a
ar?e p::pulahon of poor and uneducated people. It is these people who are supposed to be “found” via sampling
estimates.

Sampling is the Democratic strategy for increasing the proportion of House seats concentrated in core urban areas
at the expense of more Republican suburban and rural residents. Republicans fear that sampling could cost them
as many as 22 seats in the House.

But wait. If that is the case, won't New York gain if sampling comes into effect? The answer is: not necessarily.

The House Subcommittee on the Census has done some preliminarg studies of what the nation can expect if
sampiing is the method the Census Bureau uses to conduct the 2000 count. While the city itself (or, more
accurately, all the borou&hs except Staten Island) would be credited with a larger population number under
sampling, the statistical theory underlying the method will actually subtract people from places like Nassau and
Suffolk Counties on Long Island and rural areas upstate whose residents are meticulous about filling out census
forms.

While the city might gain, other areas of the state will lose proportionately. And that will have a ripple effect when it
comes 1o state-level funding as well.

A few Republican members of Congress, notably Connecticut's Christopher Shays, have been seduced into going
along with the Democratic strategy because they apparently believe sampling will help the northeastern part of the
country. This is ifonic given that its likely effect will be to punish areas of high compliance with the census, fike
Shays' own Fairfield County.

House Speaker Newt Gingrich is suing the Clinton administration to force it to hew to the Constitution's demand of
“actual enumeration” and current federal law, which forbids the use of sampling.

If people like Nassau County Executive Thomas Gulotta and Suffolk County Executive Robert Gafiney want to file
friend-of-the-court briefs to stop this travesty that will hurt their budgets, they have until May 4 to do s0.

END
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WILLIAM SAFIRE

Sampling Is Not Enumerating

WASHINGTON

As elections demonstrate, a poll is

an educated guess and not a hard

count. A saropling is not an enumera-
tion. Often polisters are mistaken.

Here's how polling warps politics.
ey Y

Time tocut the
non-census.

In the 1896 Pri paigr
most roajor polls showed Bob Dole
trailing throughout by a whopping 12
to 20 percentage points, throwing the
G.O.P. into despair. Even right-wing
publications hooted at their “‘sure
laser”’; dispirited  Republicans
stayed home in droves.

Toward campaign’s end, the New
York Times/CBS poil — run by the

which means *“counting one by one.”

Democrats led by President Ciinton
say the founding fogies did not have
available the blessings of modern
sampling and their stricture about
counting everybody can be ignored.
Liberals want to replace, or “aug-
ment,” laborious counting with the
di d k of '

most r d statistical

and - random samplers alive —
showed Bill Clinton ahead by a likely
landsiide of 18 points. ABC and NBC/
Wall Street Journal said 12. But one
poll — the Zogby poll for Reuters —
was out of step. {t showed only a
seven-point gap.

On Election Day, the actual enum-
eration showed Zogby ajone to be
within one point of accuracy. The
other polls that made the Dole cam-
paign a laughingstock in the media
— and helped confer a (alse inevita-
bility to Clinton’s re-election from
the start — had been grievously mis-
leading. (In the Times/CBS case,
fully 10 points off.)

Thus can reliance on samples dis-
tort our politics. Sampling is no sci-
ence; ask President Dewey and
Prime Minister Peres.

Democrats want to gain a political
edge in 2000 by changing our method
of counting American noses. This flies
in the face of the U.S. Constitution,
which in Article I calls for an “*actual
Enumeration,” with a capita] E —

4

Reason: Census takers don’t like to
climb five stories in crummy neigh-
borhoods, where residents are more
likely to vote Democratic. This as-
sumes mast of the people who hide
from Govermnment bell-ringers, or
don’t have phones, or can't read their
mail, or are recent immigrants, are
likely to be Democrats.

That stereotype strikes me as in-
sulting. But the Democratic minority
in Congress, backed up by the White
House, insists Democrats have been
getting a “'short count” by letting the
Census Bureau do it the constirutional
way. By having a statistician put a
thumb on the scale, liberals figure
they can pick up a dozen House seats
and increase spending on the poor

Was the 1990 Census accurate?
Probably not; sloppiness in planning,
fearfulness about interviewing and
poor mail service faited to count mil-
lions — inciuding libertarian moon-
shiners in the Blue Ridge Mountains
and Republicans in Beverly Hills man-
sions, all threatening armed response.

To do better next time, Democrats
want to (1) do another slapdash nuxe
count; (2) redo selected slums with a
vengeance, and (3) extrapolate those
redone samples to skew — or
“weight" — the earlier count. An over-
sight cornmittee (Charlie Trie, chair-
man?) would watch out for political
manipulation. This is supposed to in-
crease people’s trust in governmesnt.

The right answer is to improve
enumeration before 2000: (1) adver-
tise to reassure the reluctant and gain
their cooperation; (2) improve mail-
ing lists to reach everyone with an
address, and (3) train census foot sol-
diers to make them more effective in
finding the homeless.

The wrong answer s the cockama-
mie compromise that Clinton and Re-
pubdlican leaders have fust perpetrat-
ed: a bill passed with a straight face
by the Congress, solemaly signed by
the President, requiring the Supreme
Court to rule in advance on the coasti-
tutionality of sampling.

Here’s what will happen. The Jus-
tices will respond unanimously to the
legislative and executive branches:
*“‘Whaddaya, out of your minds? Didn’t
we just teach you on the legislative
veto that we're not in the business of
giving advisory opinions? We will de-
cide when an issue is ripe for our
decision and who has standing, so take
your silly bill and gedoudahere.” (Ju-
rists call this "‘denying cert”’)

Justice Hugo Black read the line in
the Constitution that begins “Con-
gress shall make no law™ and opwed
*No law means no law.” In the same
way, "actual Enumeration” means
what it says. Start counting. This sam-
ple is not for sale. w]
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Mr. MILLER. Let’s begin. Dr. Koyak, if you would begin.

STATEMENTS OF ROBERT KOYAK, ASSISTANT PROFESSOR OF
OPERATIONS RESEARCH, NAVAL POSTGRADUATE SCHOOL;
LAWRENCE BROWN, STATISTICS DEPARTMENT, THE WHAR-
TON SCHOOL, UNIVERSITY OF PENNSYLVANIA; AND MARTY
WELLS, PROFESSOR OF ECONOMIC AND SOCIAL STATISTICS,
CORNELL UNIVERSITY

Mr. Kovak. Thank you. I want to thank Chairman Miller and
the members of the Census Subcommittee for inviting me to testify
today on issues facing the 2000 census. The views that I express
are my own and do not reflect official policy or position of the
Naval Postgraduate School or the U.S. Department of Defense.

When I was employed by the Justice Department, I had the op-
portunity to work on the defense of Commerce Secretary
Mosbacher from lawsuits arising from his decision not to adjust the
1990 census. Although his decision was controversial at the time,
there is less criticism of his decision today. Proponents of a sam-
pling-based 2000 census are not eager to revive the memories of
1990. When they do, it is usually in reference to how they will do
it better the next time.

Sampling in the 2000 census will be very different from that
used in 1990. The integrated coverage measurement [ICM], will en-
compass more than 750,000 households, about five times as many
as the post-enumeration survey. To accommodate the burden of a
larger ICM sample, the plan for the 2000 census also calls for the
use of non-response follow-up [NRFU] sampling. With NRFU sam-
pling, close to 10 percent of the U.S. population will not be ac-
counted for directly by the census. Instead, they will count only as
estimates derived from other households’ data.

The purpose of ICM sampling is to improve census accuracy by
removing the undercount. In contrast, the purpose of NRFU sam-
pling is to save time and money. NRFU sampling is a gambit to
reduce the accuracy of the census up front, in order to free enough
time and resources so that NRFU and ICM sampling together can
increase census accuracy in the balance.

In my opinion, it is a risky gambit. Even without NRFU sam-
pling, doubt has been raised about the accuracy of an ICM-based
undercount adjustment. Statisticians have testified before this sub-
committee that the ICM will not correct the fundamental flaws of
the PES. If this occurs, the undercount adjustment will largely re-
flect errors in the ICM rather than the undercount itself. Thus, the
only certainty in the gambit is that NRFU sampling will add error
to the 2000 census. On this point, there is no disagreement.

Under NRFU sampling, the nearly 10 percent of the population
with no census information will have other data substituted for
them. The nearest sample household will donate its data to a non-
sampled household. This is known as imputation. How much sam-
pling error imputation will add to the 2000 census is uncertain. To
my knowledge, the Census Bureau has not conducted an extensive
evaluation to answer this question.

Like the ICM, imputation will rely on a form of matching. More
than 10 million households will have to be correctly matched to
their nearest donors. Errors in the master address file, in
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geocoding, or in the matching algorithm could lead to large imputa-
tion errors. Experience with matching the 1990 PES suggests that
the difficulties may be larger than anticipated.

NRFU sampling will also aggravate problems with the ICM. This
is because the census blocks and the ICM will not be subject to
NRFU sampling, but counted with 100 percent followup of non-re-
spondents. As a result, the base census in ICM blocks will not be
the same as the base census in non-ICM blocks. This poses the risk
that the undercount may be fundamentally different in both types
of census blocks. If this happens, an undercount adjustment based
on the ICM will not be valid for the Nation in general.

NRFU sampling will complicate the treatment of movers in the
ICM. People who move out of the ICM blocks after the base census
will still be counted in the ICM. This is because NRFU sampling
will make it too difficult to use in-movers, as was done in 1990. But
there is a problem. If someone moves out of an ICM block and does
not match to the base census, how will you know that they exist?
This information will have to come from family members, neigh-
bors, and other indirect sources which will lead to unreliable data,
ICM matching errors, and possibly an inflated undercount adjust-
ment.

A gambit is an active calculation. What is the evidence that the
NRFU and ICM sampling used together will produce a more accu-
rate 2000 census than traditional enumeration? I find it is disturb-
ing that a credible comprehensive evaluation of the plan for the
2000 census has yet to be seen. In the absence of such evidence,
I believe that the 2000 census is likely to repeat, if not magnify,
the mistakes of the past. I thank you for this opportunity and I
gladly yield to questions afterward.

[The prepared statement of Mr. Koyak follows:]
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September 17, 1998

1 want to thank Chairman Miller and the members of the Census Subcommittee for
inviting me to testify today on issues facing the 2000 Census. The views that I express are my
own, and do not reflect the official policy or position of the Naval Postgraduate School or the
U.S. Department of Defense.

When I was employed by the Justice Department, I had the opportunity 10 work on the
defense of Commerce Secretary Mosbacher from lawsuits arising from his decision not to
adjust the 1990 Census. Although his decision was controversial at the time, there is less
criticism of his decision today. Proponents of a sampling-based 2000 Census are not eager to
revive the memories of 1990. When they do, it is usnally in reference to how they will do
better the next time.

Sampling in the 2000 Census will be very different from that used in 1990. The
Integrated Coverage Measurement, or ICM, will encompass more than 750,000 households,
about five times as many as the Post-Enumeration Survey. To accommodate the burden of a
larger ICM sample, the plan for the 2000 Census also calls for the use of nonresponse follow-
up, or NRFU', sampling. With NRFU sampling, close to ten percent of the U.S. population
will not be accounted for directly by the census®. Instead, they will count only as estimates
derived from other households’ data.

The purpose of ICM sampling is to improve census accuracy by removing the
undercount. In contrast, the purpose of NRFU sampling is to save time and money. NRFU
sampling is a gambit, to reduce the accuracy of the census up-front, in order to free enough
time and resources so that NRFU and ICM sampling together can increase census accuracy in
the balance.

In my opinion, it is a risky gambit. Even without NRFU sampling, doubt has been
raised about the accuracy of an ICM-based undercount adjustment. Statisticians have testified
before this Subcommittee that the ICM will not correct the fundamental flaws of the PES®. If
this occurs, the undercount adjustment will largely reflect errors in the ICM rather than the
undercount itself. Thus, the only certainty in the gambit is that NRFU sampling will add error
to the 2000 Census. On this point there is no disagreement.

Under NRFU sampling, the nearly ten percent of the population with no census
information will have other data substituted for them. The nearest sampled household will
“donate” its data to a nonsampled household. This is known as “imputation.” How much
sampling error imputation will add to the 2000 Census is uncertain. To my knowledge, the
Census Bureau has not conducted an extensive evaluation to answer this question®.

Like the ICM, imputation will rely on a form of matching. More than ten miilion
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households will have to be correctly matched to their nearest donors. Errors in the Master
Address File, in geocoding, or in the matching algorithm, could lead to large imputation
errors. Experience with matching in the 1990 PES suggests that the difficulties may be larger
than anticipated®.

NRFU sampling will also aggravate problems with the ICM. This is because the
census blocks in the ICM will not be subject to NRFU sampling, but counted with 100%
follow-up of nonrespondents. As a result, the base census in ICM blocks will not be the same
as the base census in non-ICM blocks. This poses the risk that the undercount may be
fundamentally different in both types of census blocks®. If this happens, an undercount
adjustment based on the ICM will not be valid for the nation in general.

NRFU sampling will complicate the treatment of movers in the ICM’. People who
move out of the ICM blocks after the base census will still be counted in the ICM. This is
because NRFU sampling will make it too difficult to use in-movers, as was done in 1990%. But
there is a problem: if someone moves out of an ICM block and does not match to the base
census, how will you know that they exist? This information will have to come from family
members, neighbors and other indirect sources, which will lead to unreliable data, ICM
matching errors, and possibly an inflated undercount adjustment.

A gambit is an act of calculation. What is the evidence that NRFU and ICM sampling,
used together, will produce a more accurate 2000 Census than traditional enumeration? I find
it disturbing that a credible, comprehensive evaluation of the plan for the 2000 Census has yet
to be seer’®. In the absence of such evidence, I believe that the 2000 Census is likely to repeat,
if not magnify, the mistakes of the past.

1. In this context, a nonrespondent refers to a household that is not accounted for in the census
through the mailback of a census form, or any other acceptable means (e.g. telephone) of
household-initiated transmittal of census information. Follow-up refers to activities undertaken
by the Census Bureau, such as direct contact by Census personnel, to obtain census
information from nonrespondent households.

2. The plan for the 2000 Census calls for NRFU sampling to be conducted on one-third of
nonrespondent househoids, or enough to bring the total response rate up to 90%, whichever is
greater, in every census tract of the United States. A census tract is a unit of census geography
averaging about 4,000 persons. If the anticipated 67 % mailback rate is achieved, most census
tracts will only reach the 90% target, and the response rate nationwide will be slightly higher
than 90%. ’

3.. Research conducted by Professor Leo Breiman (Statistical Science, 9, 458-475, 1994)
found that nearly 80% of the undercount adjustment based on the 1990 PES consisted of bias
due to data problems. The Report of the Committee on Adjustment of Postcensal Estimates
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(C.A.P.E Report, Bureau of the Census, August 7, 1992) reached a similar conclusion.

4. The method in reference is specifically referred to as “hot deck imputation.” A Census
Bureau memorandum dated December 10, 1997 presented accuracy estimates for the use of hot
deck imputation and for three other imputation methods. The estimates came from a computer
simulation study based on 1990 Census data from the West Sacramento, CA district office,
which raises questions about the applicability of the results of the study to the entire nation.
The memorandum stated that “future work will include an increased number of simulations to
ensure a complete comparison of the estimation methods.” On January 28, 1998, Census 2000
Decision Memorandum No. 41 announced the decision to use hot deck imputation in the 2000
Census.

5. Leo Breiman, op. cit.

6. One of the dangers is that the 100% nonresponse follow-up base census and ICM together
will create severe time and resource management pressure. If the base census in ICM blocks
adopts economizing measures as a result of this pressure, it is at risk of not being comparable
to the base census in non-1CM blocks. Similarly, if the base census and the ICM are allowed
to overlap in order to save time, the independence of the base census and the ICM may be
violated. Independence of the base census and the ICM is a fundamental assumption
underlying the undercount adjustment methodology.

7. Due to the mobility of the U.S. population, the treatment of movers will necessarily be a
significant component of the ICM. According to the Census Bureau, about 16% of the U.S.
population moved between March 1996 and March 1997 (1.3% per month). For groups of
special interest to the undercount issue, the mobility rate is even higher. About 33% of renters
moved during the same one-year period (2.8% per month), as did 32% of people 20-t0-29
years old (2.7% per month) (U.S. Census Bureau, “About 42 Million Americans Moved
Between 1996 and 1997,” press release dated July 23, 1998). With the ICM following the
base census one to three months afterward, a significant turnover in population will occur
between the two counts.

8. In the 1990 PES, the problem of movers was handled with what is known as Procedure B.
Procedure B used all PES-sampled persons as the base population for matching to the census:
those that lived in a PES block on April 1, 1990, and those that moved in afterward (in-
movers). Those that moved after April 1, 1990 (out-movers) were not included in the PES. In
contrast, the plan for the 2000 Census currently calls for the use of what is known as
Procedure C. Procedure C will use as its base population only those persons that had lived in
the ICM blocks on April 1, 2000. In-movers will be excluded because many of them will enter
from non-ICM blocks, where they may not be counted due to the use of NRFU sampling.
Instead, out-movers will be included in the ICM under Procedure C.

1 addition to the conceptual problem of identifying out-movers, Procedure C multiplies the
match rate for out-movers by the ratio of total in-movers to total out-movers. This calculation
relies on an assumption that the undercount rates for out-movers and in-movers are
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comparable. For example, people who move out of an economically disadvantaged inner city
census block in Philadelphia are assumed to be similar, with regard to undercount, as those

who move in.

9. To date, the only large-scale evaluation of error rates that incorporates both NRFU and
ICM sampling that has been published is a computer simulation based on the 2000 Census plan
as of June 1997 (General Accounting Office, “2000 Census: Progress Made on Design, but
Risks Remain,” GAO/GGD-97-142, July 1997). The error rates were included in the Census
Bureau’s Report to Congress (revised and reissued August 1997). Since that time, the 2000
Census plan has undergone a number of significant changes (e.g., the decision to use hot-deck
imputation for NRFU nonsampled households). Also, the error rates do not take into account
the various sources of bias that affected the PES in 1990, and that are likely to affect the ICM
in 2000. The Report to Congress acknowledged these sources of bias, also known as
nonsampling errors (pp.41-43), but did not include bias in its error calculations for the 2000

Census plan (p. 44).
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Mr. MILLER. Thank you. Dr. Brown.

Mr. BROWN. Thank you, Congressman Miller and other Members
of Congress.

Mr. MILLER. Excuse me. I meant to ask each of you before to
state where you are, and just a very brief statement of why you are
here as far as your experience on census.

Would you like to do that befere Dr. Brown begins?

Mr. Kovak. Yes. I am assistant professor of operations research
at the Naval Postgraduate School. My experience with the
undercount issue was as an employee of the Anti-Trust Division of
U.S. Department of Justice in the early 1990’s, where I had the op-
portunity to assist the civil division in its defense of Secretary of
Commerce Mosbacher and the lawsuits that arose from his decision
not to adjust.

Mr. BROWN. I am professor of statistics at the Wharton School
of Business at the University of Pennsylvania, former president of
the Institute of Mathematical Statistics, a member of the National
Academy of Sciences and several national research council commit-
tees.

There has been a lot of discussion here and elsewhere about the
undercount. I think there’s no question that the traditional enu-
meration methods leave an undercount. However, once that
undercount is recognized, its existence has almost no political or
economic consequences.

The political and economic consequences related to the census in-
volve accuracy in the State and local proportions of the national
total. Getting more accuracy in population shares of State and local
shares of the national total then is provided by the traditional cen-
sus enumeration methodology is an extremely difficult task. It's
maybe beyond the limits of possible.

Let me try and pin this down a little bit. The 1990 PES, post
enumeration survey that we have been hearing about, attempted to
correct inaccuracies in the enumeration. The corrections are at the
State and local levels in terms of proportions, but the median
change in State share percentages was 0.008 percent. The average
change was a little bit larger. That is very, very small on anybody’s
scale of accuracy. In other words, in terms of shares, the 1990 enu-
meration did a fantastically good job, in spite of missing some, in
spite of its undercount, gross undercount or net undercount.

How well did that PES really do in terms of accuracy in shares?
Well that’s a very difficult issue which I have looked at and many
other statisticians. It is very hard to judge.

I want to make only two essentially non-technical observations at
this point. The first you have heard about. That is, that the actual
analysis of the PES data had to be iterated several times in several
variations, before acceptable results were derived. I find that an
unacceptable state of affairs. If the census process is to be accept-
able, the complete correct protocol really needs to be laid out before
the data is gathered. That was not done before.

As another point which you have also heard about, there is an
alternate independent type of analysis referred to as demographic
analysis that provides widely accepted total figures for the overall
United States, though they can’t be broken down into State shares.
But they can be divided into several other kinds of categories, for
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example, sex and race. Although the race category is just black,
non-black, and not the several categories of the current census.

The 1990 PES did not do a particularly good job of estimating
the actual U.S. shares in these four categories, which are a rel-
atively easier job than estimating State and local shares. Even
more worrisome, correct figures for these four categories are an es-
sential component of the entire PES process, so errors here are
likely to be magnified elsewhere by the PES process.

I find it doubtful that the ICM in 2000 can perform better than
the PES did in 1990. There is one change that in principle should
improve the 2000 ICM, which is a similar process. That is the in-
crease in sample size. But the 2000 ICM also involves a number
of other changes which act against this improved accuracy. Some
of these you have heard about already.

There is another major statistical component in the current plans
for 2000. That’s as you have just heard, the sampled non-response
follow-up. I find this portion of the plan nearly as worrisome.
Under this plan, households that don’t return their initial question-
naires will be followed up on a sample basis rather than a 100 per-
cent basis as in previous censuses. The sampling rule is designed
so that approximately 90 percent of all households will eventually
either respond to the original questionnaire or be contacted in the
followup portion.

It could be that if nothing else impedes the accuracy of SNRFU,
as it’s acronymically called, it would do an acceptable job. However,
that’s a very big if. Many of these 3,000 elements of the process,
and I had never done a count of elements of statistical process, but
there are many small elements of this SNRFU process, all of which
or most of which need to be essentially correct in order for this
process to work satisfactorily. Problems in the SNRFU process,
most of them would not be repaired by the presence of an ICM cor-
rection. On the contrary, most of them would be magnified by it.

What concerns me the most of all, however, is that as I see the
planning for these statistical components, SNRFU and ICM, they
are very tardy, very behind the schedule that it should be, for var-
ious reasons. Sort of theoretical calculations, textbook calculations
don’t answer the kinds of questions that need to be answered.
Wha. really matters is what happens in the field under actual cen-
sus conditions. Methodologies which are to work under these condi-
tions have to be created by looking at data from suitable field
trials, and then should be separately validated. So the Census Bu-
reau has what seems to be a process for doing that. In 1995, they
had what were called test censuses. This year they carried out a
dress rehearsal.

The term dress rehearsal makes it sound like you have got it all
nailed down and you just need one more run-through to get out the
final kinks and some last minute jitters. But in fact, this was a
dress rehearsal after which large chunks of the script are still
being written when it comes to both SNRFU and ICM, and there’s
no further opportunity for any sort of a real rehearsal or test before
the public performance, before 2000. Under these conditions, you
would need at best a very large amount of good luck for the process
to work satisfactorily.
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So at its best, planning for both SNRFU and ICM is well behind
what it needs to be. As now contemplated, even a traditional enu-
meration will need to overcome new obstacles provided by more
transient contemporary patterns of life and by such census innova-
tions as the duplication and broad availability of census forms.
Planning in the last 18 months, before the 2000 census, should con-
centrate on implementing a mostly traditional enumeration which
will satisfactorily cope with the complexity inherent in any U.S.
censlus in general and with these new additional obstacles in par-
ticular.

[The prepared statement of Mr. Brown follows:]
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CORRECT POPULATION SHARES ARE THE GOAL

First, there is no dispute that traditional census methodologics leave a noticesble
undercount in the gross population totals, and this undercount is not distributed uniformly across
the various geographic and demographic strata of the country. However, correct gross population
totals are not the primary target of the decennial census, What is of primary importance is accuracy
in the state and local population proportions of the national total as determined from the census.

IT’S AN EXTREMELY DIFFICULT TASK

Getting more accuracy in population shares than is provided by the waditional Census
methodologies is a fiendishly difficult task which is at or beyond the lirnits of the possible. The
1990 PES (Post Enumeration Survey) attempted to accomplish this task. The corrections it
proposed to population shares such as state shares were extremely small. The median change in
state-share percentage was only + 0.008%.!

HOW WELL DID THE 1990 PES REALLY DO?

This issue has been hotly debated in the statistical literature and elsewhere. No broadly
accepted answer has emerged as to the accuracy of the 1990 PES corrections in terms of state and
local population shares, It’s probably impossible to definitively judge whether the proposed PES
changes to the 1990 ennmeration would have improved or degraded the overall accuracy of state
and Jocal population shares. This is a difficult and partly quite technical jssue. Here I will make
onlty two pertinant, non-technical observations;

(i) The first and most straightforward analysis of the PES data gathered in 1990 produced
-some implansible and hence unacceptable answers. Geperally plansible answers were only
produced after several reanalyses of the data using various technical data-analytic methodologies
and options, Even then, the official version of the 1990 PES comection, as submitted for
consideration by the Secretary of Commerce, contained at least one major exror, and was open to
reanalyses that arguably improved its results’, This state of affairs seems to me unacceptable; the
complete protocol for both the sampling and the analysis of the resulting data must be Jaid out in
advance of the census process,
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(i) An altemate independent type of analysis, referred to as Demographic Analysis
provides widely accepted total figures for the overall U.S. population as divided into four
categories by sex and race (Black or Non-Black). The 1990 PES did not do a particularly good job
of estimating the actual U.S. shares of these four categories.’” Even more worrisome, correct
figures for these four categorics (and several others) are an essential component in the entire PES
process for correcting the basic Enumeration reults about siate and local population shares. Errors
in the share estimates for these catogories have the potentiel to create much more drastic errors in
the resulting figures for state and local shares.

IT'S DOUBTFUL THAT ICM IN 2000 CAN PERFORM BETTER THAN DID PES IN 1990:

The planned 2000 ICM involves a post enumeration sample size five times larger than that
in the 1990 PES. Considered in isolation that increase could be expected to significantly improve
its accuracy. However the 2000 ICM also involves a number of other changes which act against
this improved accuracy. Most of these were adopted for Jegal, political, or Jogistic roasons in spite
of technical statistical considerations showing that they tend to degrade accuracy in the estimates of
population shares.*

THE PLANS FOR SNRFU IN 2000 ARE ALSO PROBLEMATIC

The statistical sampling plans for 2000 also include a plan for Sampled Non-Response
Follow-Up. Under this plan those households that do not return their original questionnaires will
be followed up on 2 sample basis, rather than on a 100% basis as in previous censuses. The
sampling rule among those nonrespondents is designed so that approximately 90% of all
households will oventually either respond to the original questionnaire or will be contacted in the
FollowUp portion of the census, Textbook style calculations make it appear that this 90% rule
could be sufficient to provide the desired accuracy in state share estimates IF nothing else impedes
the accuracy of SNRFU. However, that’s a big IF. There are many apparently small but actually
important factors which could significantly degrade the accuracy of the SNRFU process. Thesc
problems would not be repaired by the presence of the ICM correction, and some of them could be
significantly magnified by it.f

THE PLANNING FOR SNRFU AND ICM IN 2000 IS TARDY

The decennial consus is an immensely large and complex task. Every small detail of every
step of this complex process must be carefully and correctly planned and executed in order for the
‘result to be acceptably accurate and fair in all respects. As you’ve heard, the plans for Census 2000
invalve inserting two separate but interacting large scale statistical samples into the core of the
traditionsl process. This adds additional orders of magnitude to the difficulty of planning snd
carrying out the analysis of the resulting data,

Textbook style calculations may help but they do not tell the whole story, no matter how
advanced and sophisticated the textbook. What really matters is what happens in the ficld under
actual census conditions, Methodologies which are to work under these conditlons must be creatsd
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by looking at data from suitable field tials. They should then be validated -- and fine-tuned if
necessary -- by testing them on additiopal, confirmatory field trials. Census Bureau terminology
suggests just such a developmental and then confirmatory procedure, There were *Test Censuses”
in 1995, and this year's field trial was called the “Dress Rehearsal”. The term, “Dress Rehearsal”
suggests that the performance has been completely rehearsed, and only one more run through is
needed to get out the final kinks and overcome last day jitters.

In fact, this years trials were really designed as two separate field tests - one of them (in
Sacramento, CA) was a test of the SNRFU-ICM combination and the other (in Colombia, SC)
was primarily a rehearsal for a modernized version of the wmore traditional full enumeration
methodology. Neither of these “rehoarsals” was sufficiently large or broadly representative so as
to be confirmatory trials at the necessary level of accuracy. So, this was a “Dress Rehearsal” after
which large chunks of the script are still being written when it comes to SNRFU and ICM, There
is no further opportunity for a real rehearsal before the public performance, Under these conditions
a valid concept, cleverness, skill, hard work, and also a very large amount of good luck would be
needed for such a complex enterprise as Census 2000 to succeed.

CONCLUSION: 2000 IS TOO SOON FOR SNRFU AND ICM

Statistics can be a valuable tool. Some limited statistical techniques will be useful, perhaps
even essential, in obtaining acceptable enumeration results in 2000, However, improving on the
accuracy in shares provided by the census in 1980 and 1990 is a complex task that may be beyond
all capabilitics of modern statistics. At best, planning for both SNRFU and ICM is well behind
what it needs to be in order for these methodologies to stand 2 reasonable chance of success at the
job of improving on the enumeration figures for state and local shares, As now contemplated, even
a traditional enumeration will need to overcome new obstacles provided by transient contemporary
patteras of life and by such census innovations as the duplication and broad avsilability of census
forms. Planning in the last 18 months before the 2000 census should concentrate on implementing
a mostly traditional enumeration which will satisfactorily cope with the complexity inherent in any
U.S. Census in general, and with these aditional new obstacles in particular,

! For the data leading to this figure, see Wachter, K, “The Census Adjusiment Trial: An
Exchange” in Jurimetrics v. 34 (1993) p. 107 -115.

2 Hogan, H. “The 1990 Post-En jon Survey:Operatioss and Results” Jour. Amer. Stasist,
Assn. v.88 (1993), p.1047-1060 contains such a resnalysis. This article suggests very significant
changes to the state proportions pramulgsted in the July 1991 PES, In 1990 Hogan was Chief of the
Undercount Ressarch Staff of the Bureau of the Census, He is now the “Acting Chiaf of the Bureau's
DSSD.”

Otber statisticians have proposed even move extreme reevaluations of the PES figures; see for
example other articles in the same issue of the Jour. of the Amer Siatist Asm., and also “Adjusting the
Census of 1990: The Smoothing Model” by D. A. Froedman, st. al. in Evaluation Review v.17 (1993)
p- 371 - 443, and also Breiman, L. “The 1991 Census Adjustment: Undercount or Bad Data” in
Staristical Science v.9 (1994), p. 458 - 475, with accompanying discvssion.

s According 1o the 1991 PES ion, the U.S. population is 5.87% Black males. This
compares to the Demographic Analysis figure of 6.10%. There is thus 2 disparity of +.23%. Other
categories gre, respectively, Black females: 6.51% vs 6.44% (disparity = -.07%); Other males:
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43.05% vs 43.12% (disparity = +.07%); and Other females: 44.57% vs. 44.34% (disparity = -.23%).
The average magnitude of these disparities is thus .15%. In the sense referred to in the first part of my
comments, the PES is aiming to correct disparitios in stato shares of the order of .008%. But the error
it seems to be making in the placement of population into these four basic race by sex categones is
20 times larger.

The figures here are from the Census Bureau and from the 1991 report of the U.S. Dep't of
Commerce concerning the adjustment of the 1990 census.

4 Among the key changes I have in mind is the decision to make “state” a primary stratifying
variable rather than “region of the country .* This has tho effect of increasing the number of post-strata
to be used in the JCM analysis and therefore increasing the variability of its populadon estmates. This
decision may be necessary from Constitutional and other legal considerations, but has the apparent
effect of approximately cancelling the benefit of incrsased sample size in the ICM,

It also has the offect of limiting flexibility in the choice of other stratifying variables, which
may well increase problems related to heterogeneity within strata as discussed for 1990 in Freedman,
D. A, and Wachter, K., “Heterogeneity and Census Adjustment for the Intercensal Base” in Statistical
Science v.9 (1994), p. 476 - 485, with discussion. (For example current plans for post stratification in
the ICM do not involve separation of large urban, small urban and rural areas, as was done in 1990.)

In the plans for 2000 there is an additional race-origin category used in the post stratification -
namely, “Non-Hispanic Hawaiian/Pacific Islander”, This may be desirable from a political or legal
standpoint, but the inclusion of an additional categary whose numbers are so small nationwide is
inadvisable from the perspective of statisticel accuracy,

The Census Bureau appears committed to avoiding extensive, sophisticated ad-hoc smoothing
methods like those adopted in 1990. This should have the desirable effect of increasing perceived
objectivity of the process, but -as in 1990 - should be expected to lead to some highly variable and
erratic population and share estimates.

Logistic and cost considerations compe] a variety of other modifications, To quote from a
manuscript currently under preparation by myself and several co-suthors, “The plan to conduct initial
matching on sits during ICM could make it sasier to resolve [ambiguous or contradicting] respouses
by questi the d On the other hand, epnmerators may prove less adept at matching than
the specialized mtclwu of 1950. The ICM fisldwork will be done closer to census day which abould
reduce the number of bad census day addresses given by respondents. On the other hand, avoiding
interactions between census nnd ICM operations will be harder. The capture recapturs estimates used
in ICM, of course, i d that independence will be harder to maintain. .... In terms of
its plan for bacdling “movars [those who change addresses between census day and the ICM] the ICM
design is more problemmatic than that in the 1990 PES.” (The 1990 design, which had problems of its
own in this respect, canuot be used because of the presence of SNRFU in the current plans for 2000.)
I In 2000 census forms will be widely available (in banks, convenience stores, eic.) and census
information can also be provided to a central telephone number. These innovations could potentially
lead to difficulties under any census scheme in 2000, but the difficulties are likely 10 be more severe
under SNRFU than under the traditional full NRFU, Under SNRFU the status of possibly duplicate
returns must be accurately resolved at the time the NRFU population is identified. This leaves a very
short time frame for such undnplication. Also, late returns to the census from people residing in
households which were not designated to be sampled in SNRFU would create further problems. A
scheme to handle' such roturns is propoased in a Census Burean working paper by H. Hogan, “Sampling
and Estimation in Census 2000 and the Dross Rehearsal”. Validity of this schems is based on an
assumption which appears to me and some of my colleagues to be implausible.

Handling returns from housing units not in the Master Address File could be even more
problematic. (According to a 1998 U.S. GAO report indications are that the MAF far 2000 is
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incomplete and inaccureto, with up 1o 6% of the housing units missing in some couaties and up to
10% duplications in others. This is quite troubling. If uncorrected it would cause significant
inaccuracies in the census no matter what census methodology is used. It is unclear whether these
i would be reduced or further magnified under SNRFU and ICM.)

The SNRFU - ICM combination involves other questionable assumptions such as that census
coverage will be the same whether non-response followup is done on a sample basis or a 100% basis
and that residents of ICM blocks (where there will be 100% followup) do not change their behavior as
a result of being interviewed more than once.
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Mr. MILLER. Thank you.

Dr. Wells.

Mr. WELLS. I am Martin Wells. I am at Cornell University in the
Department of Social Statistics. I have worked on various large
data projects, the National Capital Jury Project and various
projects involving large data sets, a lot of data collection and issues
so involved.

But I thank Chairman Miller and other members of the sub-
committee for inviting me to speak about the challenges facing the
census 2000. In the past, there have been census undercounts that
differ by race, ethnicity, sex, and age. The results of the integrated
coverage measurement [ICM] adjustment create no new resources.
It would only change the way existing resources are shared out.

Furthermore, resources are generally allocated to geographical
areas rather than to racial or ethnic groups. For such reason, the
population shares of places such as States and counties and cities
matter more than census counts. In proving the accuracy of popu-
lation shares for places, it’s inherently more delicate than in prov-
ing national counts of demographic groups. Unless the adjustment
method is quite exact, it can make estimated shares less accurate
by putting people in the wrong places. For 1990, major errors in
the proposed adjustment were documented using Census Bureau
evaluation data. There was good evidence to show the adjustment
could have easily made State population shares less accurate than
more accurate.

One oft-stated goal for census 2000 is keep it simple. Sampling
for non-response follow-up [SNRFU] and ICM adds layer upon
layer of complexity to an already complex census. Complex systems
from jet planes to space telescopes fail in unexpected ways. The re-
sults of the census are highly dependent on somewhat arbitrary
technical decisions. Furthermore, mistakes are almost inevitable,
very hard to detect, and have profound consequences.

Examples from the 1990 post enumeration survey [PES], were
sobering. The lessons to be learned from 1990 is that the kinds of
methods that will be used in the ICM are inherently vulnerable to
error. Furthermore, the statistical assumptions behind the adjust-
ment methodology are rather shaky. Senior technical staff at the
Census Bureau candidly admit even the 1990 PES estimates, for
the highest and most important unit states, rested on assumptions
that could not satisfactorily be verified from the PES data them-
selves. If the ICM, like the PES of 1990 before it, puts in more
error than it takes out, the census 2000 will be at considerable
risk.

The census makes errors of various kinds. So does the enumera-
tion survey. Some of the estimated undercount must result from
census errors, but some is due to processing errors in the PES. In
1990, of the 5.3 estimated undercount, 3 to 4 million was contrib-
uted by processing errors in the PES. Processing errors are likely
to be even more serious in 2000 than in 1990, as the sample sizes
and a tighter time table make quality control more difficult.

Many of the statistical issues have been laid out by the Census
Bureau. However, these have been addressed by textbook calcula-
tions, which depend on various assumptions and may be hard to
put into practice in the field. Reading through the various statis-
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tical plans, it is clear there are still a large number of issues that
need to be resolved before the census 2000 plan is complete. It is
the hope that the dress rehearsals will illuminate these issues. Nei-
ther of the dress rehearsals are large enough or sufficiently rep-
resentative to serve as confirmatory trials at the necessary levels
of accuracy for census 2000. Furthermore, there is no last chance
to validate or to fine tune the decisions made as a consequence of
the dress rehearsals.

Proponents of the Census Bureau make a number of arguments
for sampling adjustment. One, everything is relative. The census is
imperfect and data quality or survey data are better quality than
census data. The imperfection of the census may be granted. How-
ever, even if the ICM is in some ways better than the census, the
central question remains open. Are the ICM data good enough for
their intended use? Will the proposed adjustment to the census
take out more error than it puts in?

Two, sampling will save money and improve accuracy. Sampling
three households in four within each tract cannot save very much
money. Senior Bureau technical staff acknowledge this. On their
figures, the savings will be in the order of $125 million out of a
total budget of $4 billion. The case that sampling will improve ac-
curacy rests upon the ICM and the corresponding adjustment. In
my view, however, the adjustment failed to improve accuracy in
1990. As far as I can see in the papers outlining the statistical
methodology in census 2000, there are no claims about relative ac-
curacy for adjusted versus unadjusted census counts in the past or
in 2000.

Three, an argument from authority. The arguments from author-
ity don’t impress me. The National Academy of Sciences and the
American Statistical Association reports provide little analytic de-
tail supporting adjustment. Furthermore, the technical arguments
depend on false models which are subject to large biases that can-
not be measured directly. Nor are the arguments quite as support-
ive of sampling as the Census Bureau makes out.

Sampling is scientific. This argument is diversionary, as well as
murky. The real problem is non-sampling error. SNRFU and ICM
will both suffer from non-sampling error, which will be as hard to
quantify as the errors in the census. Thank you.

[The prepared statement of Mr. Wells follows:]
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Statistical Controversies in Census 2000

Prepared for 17 September 1998 Hearing of the
United States of America House of Representatives
Subcommittee of the Census

Martin T. Wells
Comell University
New York State School of Industrial and Labor Relations
Department of Social Statistics
Ithaca, NY 14853

1 thank Chairman Miller and the other members of the Subcommittee for inviting me to
speak about statistical challenges facing Census 2000.'

In the past, there have been census undercounts that differ by race, ethnicity, sex, and age.
The results of the Integrated Coverage Measurement (ICM) adjustment create no new
resources, but only change the way existing resources are shared out. Furthermore,
resources are generally allocated to geographical areas, rather than to racial or ethnic
groups. For such reasons, the population shares” of places, such as states, counties, and
cities, matter more than census counts. *

Improving the accuracy of population shares for places is inherently more delicate than
improving national counts of demographic groups.* Unless the adjustment method is
quite exact, it can make estimated shares less accurate by putting people in the wrong
places. For 1990, major errors in proposed adjustments were documented using Census
Bureau evaluation data, and there was good evidence to show that adjustment could
easily have made state population shares less accurate rather than more accurate. *

One of the oft-stated geals for Census 2000 is “Keep It Simple.™ Sampling for non-
response follow-up (SNRFU) and ICM adds layer upon layer of complexity to an already
complex census. Complex systems, from jet planes to space telescopes, fail in
unexpected ways. The results of the Census are highly dependent on somewhat arbitrary
technical decisions. Furthermore, mistakes are almost inevitable, very hard to detect, and
have profound consequences. Examples from the 1990 Post Enumeration Survey (PES)
are sobering’.

The lesson to be learned from 1990 is that the kinds of methods that will be used in ICM
are inherently vulnerable to emror. Furthermore, the statistical assumptions® * behind the
adjustment methodology are rather shaky.”® The senior technical staff at the Census
Bureau candidly admit, “Even [1990 PES] estimates for the highest and most important
units, states, rested on assumptions that could not be satisfactorily verified from the PES
data themselves.”" If the ICM, like the PES of 1990 before it, puts in more error than it
takes out, Census 2000 will be at considerable risk.

The census makes errors of various kinds; so does the post enumeration survey. Some of
the estimated undercount must result from census errors, but some is due to processing
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errors in the PES."? 1In 1990, of the 5.3 million estimated undercount, 3 to 4 million was
contributed by processing errors in the PES." '* Processing errors are likely to be even
more serious in 2000 than they were in 1990, as the larger sample size and the tighter
timetable make quality control more difficult.

Many of the statistical jssues have been laid out by the Census Bureau; however, these
have been addressed by a textbook calculation which depends on various assumptions
that may be hard to put into practice in the field. Reading through the various statistical
plans, it is clear that there are still a large number of issues that need to be resolved
before the Census 2000 plan is complete, and it is the hope that the “Dress Rehearsals™
will illuminate these issues.”” Neither of the Dress Rehearsals are large enough or
sufficiently representative to serve as confirmatory trials at the necessary level of
accuracy for Census 2000. ' Furthermore, there is no last chance to validate and to fine-
tune the decisions made as a consequence of the Dress Rehearsals.

Proponents of the Census Bureau plans make a number of arguments for sampling and
adjustment:

1. Everything is relative: the census is imperfect, and survey data are of better quality
than census data. The imperfection of the census may be granted. However, even if the
ICM is in some ways better than the census, the central question remains open. Are the
ICM data good enough for their intended use? Will proposed adjustments to the census
take out more error than they put in?

2. Sampling will save money and improve accuracy. Sampling 3 households in 4 within
each tract cannot save very much money. Senior Bureau technical staff acknowledge this;
on their figures, the savings may be on the order of % x $500 = $125 million out of a total
budget of about $4 billion. '’ The case that sampling will improve accuracy must rest on
the ICM and its corresponding adjustment. In my view, however, the adjustment failed to
improve accuracy in 1990. As far as ] can see in the papers outlining the statistical
methodology of Census 2000, '® there are no claims about relative accuracy for adjusted
versus unadjusted census counts, in the past'® or in 2000. Furthermore, due to the non-
sampling error in the ICM--like the PES of 1990 before it--puts in more error than it takes
out, Census 2000 will be less accurate.

3. An argument from authority. The arguments from authority do not impress me. The
National Academy of Sciences and the American Statistical Association reports provide
little analytic detail supporting adjustment. Furthermore, the technical arguments depend
on false models which are subject to large biases that cannot be measured directly. Nor
are the arguments quite as supportive of sampling as the Bureau makes out.?* 2!

4. Sampling is scientific. This argument is diversionary as well as murky. The real
problem is non-sampling error. SNRFU and ICM will both suffer from non-sampling
error, which will be as hard to quantify as the errors in the census.
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' Much of this testimony is based on the paper “Statistical Controversies in Census 2000” by
Lawrence D. Brown, Morris L. Eaton, David A. Freedman, Stephen P. Klein, Richard A. Olshen,
Kenneth W. Wachter, and Martin T. Wells.

? For instance, according to the 1990 census, the total population of the U.S. is 248,709,873 and
the population of New York is 17,990,455, So New York’s share is 17,990,455/248,709,873 =
7.2335%. According to the adjustment, New York’s share should have been 188,304,414 /
253,979,141 = 7.2071%. Although New York’s total count would gain from an adjustment,
other states would gain even more, so New York’s population share would decrease by .000264
(less than 3 parts in 10,000). The share of California increases from .11966 to .12162 - that is, by
.00196. California would have been the biggest gainer from adjustment. Pennsylvania's share
would have decreased from .04777 to .04708, a decrease of .00069, which was the biggest loss.
Oddly, Pennsylvania and New York supported adjustment in 1990. For one-third of the states,
the adjustment would have been less than 30 parts per million. The median share change is 7.5 x
107 in absolute value. The Northeastern and Midwestern states with large central-city minority
populations, like New York, Illinois, Michigan, Massachusetts, and Pennsylvania, would have
lost shares from adjustment. If adjustment were accurately correcting for racial differentials in
the undercount, these states would have been expected to gain population share.

* Farber, J.E., Fay, R.E., and Schindler, E. (1998), “The Statistical Methodology of Census
2000.” pp.3-4, Prepared for Joint Statistical Meetings, August 13, 1998. Technical Report,
Bureau of the Census, Washington, D.C.

* As in L.D. Brown “Chair’s Remarks Following Scheduled Presentations”, p.1-2, Prepared for
Joint Statistical Meetings, August 13, 1998, since the median state share is .02 the observed the
median share change is 7.5 x 10 which corresponds to an observed coefficient of error of .003
on a value of p=.02. One would need a simple random sample of 5.5 million to get state shares
with this coefficient of variation. The ICM will be about half as large. Although the ICM is a
complex cluster sample it could not provide usefully accurate state share estimates.

* For discussion from various perspectives, see Statistical Science 1994, Vol. 9, No. 4.

¢ U.S. Bureau of the Census (1998), Census 2000 Operational Plan, Bureau of the Census,
Washington, D.C., p.I-3.

" A handfull of examples are: 1. A computer coding error added a million people to the adjusted
count. 2. In total, about 3 to 4 million out of the estimated 5.3 million undercount resulted from
errors in the PES rather than census errors. 3. The treatment of the Q-class by the imputation
model subtracted 400,000 people from the adjusted count. 4. A decision 1o revise the weights of
two block clusters out of the 5,300 in the 1990 PES subtracted 654,000 people from the adjusted
count. S. The decision to pre-smooth estimated variances added 2.5 million people to the
adjusted count. The original adjustment would have shifted two congressional seats; the revised
adjustment (with the estimated undercount reduced from 5.3 million to 5.3 - 1.3 = 4.0 million)
would only have shifted one seat. Errors in the PES, the coding error being the dominant factor,
would have moved a congressional seat from Pennsylvania to Arizona. The original adjustment
went too far, and the revised adjustment may also, for it still incorporates processing errors of
1.7 to 2.7 million out of the 4 million estimated net undercount.

® The two major assumptions that are violated are the independence and homogeneity
assumptions, leading to correlation bias and heterogencity, respectively. Some persons are
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missed both by the census and by the post enumeration survey. Their number is estimated by
capture-recapture methods, under the assumption that within pre-defined demographic groups
(the post strata) there is no correlation between being missed by the census and by the 1CM.
When this assumption is not satisfied, there is “correlation bias™ in the estimated adjustments.
People who are especially hard to reach by any survey, whether the census or ICM, are a prime
source of correlation bias. Reachability varies from place to place around the country, and
differential levels of correlation bias are a major threat to the accuracy of adjusted population
shares. To illustrate the impact of correlation bias consider the shares paradox from Endnote #1.
The northeastern and midwestern states with large central-city minority populations, like New
York, Illinois, Michigan, Massachusetts, and Pennsylvania, would have lost share from
adjustment. If adjustment were accurately correcting for racial differentials in the undercount,
these states would have been expected to gain population share. One plausible explanation for
the paradox is correlation bias. This bias is hard to measure at the national level, and almost
impossible at the state level. However, “demographic analysis” supplies independent estimates
of the total U.S. population by race, sex, and age. These estimates are derived from
administrative records, including birth certificates, death certificates, and Medicare registration.

Table 1. Estimated net census undercounts, by race and sex, from the Post Enumeration Survey
and from Demographic Analysis. As of 15 July 1991. “Other” is non-black, including whites
and Asians.

Post Enumeration Demographic
Survey Analysis Difference
Black Males 800,000 1,340,000 -540,000
Black Females 720,000 500,000 +220,000
Other Males 2,210,000 2,140,000 +70,000
Other Females 1,540,000 710,000 +830,000

Table 1 compares the census undercounts as estimated by the post enumeration survey of 1990
and by demographic analysis. The data suggest there was substantial over-adjustment for
females; moreover, a large number of the black males who were missed in the 1990 census were
also missed by the proposed adjustment. For the latter group, there is evidence of substantial
correlation bias at the national level. It is plausible that the missing black males were
concentrated in states with large central-city minority populations, including some of the states
with a share decrease. The post enumeration survey may well have been mcie successful at
finding undercounted black males in California and Texas than in New York, Illinois, and
Pennsylvania. Correlation bias is a serious and intractable problem. The bias is serious because
it can result in adjustments that make state shares worse rather than better. The bias is
intractable because it cannot be measured at sub-national levels. Efforts to mode! the bias at the
state level in 1990 were quite unsuccessful, as acknowledged by senior Bureau technical staff
(Fay, R.E and Thompson, J.H. (1993) “The 1990 Post Enumeration Survey: Statistical Lessons,
in Hindsight", Proceedings, Bureau of the Census Annual Research Conference, Bureau of the
Census, Washington, D.C,, p. 76).

® Geographical shares are adjusted by assuming that undercount rates are constant within specific
demographic groups called “post strata.” This assumption is clearly wrong, which may have a
substantial impact on the adjustment. The Bureau divides the population into post strata defined
by demographic and geographic characteristics: one post stratum might be Hispanic male renters
age 30-49 in California. Sample persons are assigned to post strata on the basis of the fieldwork.
The rate of gross omissions, erroneous enumerations, and the net undercount rate are estimated
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separately for each post stratum. It is the net undercount rate that matters for adjustment. To
adjust small areas (counties, cities, ..., blocks), the undercount rate in a post stratum is assumed
to be constant across geography. In our example, the number of Hispanic male renters age 30-49
n every single block in California, from the barrios of east Los Angeles to the affluent suburbs
of Marin County and beyond, would be scaled up by the same adjustment factor, which is
computed from sample data for the whole post stratum. This process, of course, is repeated for
every post stratum. Ordinarily, samples are used to extrapolate upwards, from the part 1o the
whole. Census adjustment extrapolates sideways, from 60,000 sample blocks to each and every
one of 5 million inhabited blocks in the U.S. That is why the homogeneity assumption is needed.

After Census 1990, senior Bureau technical staff acknowledged that residual heterogeneity
was appreciable- see Fay, R.E. and Thompson, J.H. (1993, p.81) or Thompson (1998, p. 7);
compare Farber, Fay, and Schindler (1998, 14, pp. 17-18). The Bureau has not finalized its post
stratification for 2000; current ideas are described by Farber, Fay, and Schindler (1998, pp.11-
12); also see Waite, P.J. and Hogan, H. (1998), “Statistical Methodologies for Census 2000-
Decisions, Issues, and Preliminary Results”, Prepared for Joint Statistical Meetings, August 13,
1998. Technical Report, Bureau of the Census, Washington, D.C., p. 8-9.

According to current plans, post strata will not cross state lines; thus, each state would be
adjusted only using data collected within that state. This is an improvement over 1990, because
homogeneity of post strata that cross state lines is not assumed. There is a cross-classification
within each state (and D.C.) by six race-ethnicity groups, seven age-sex groups, and two “tenure”
groups - owners and renters. Post strata are then formed from these 6 x 7 x 2 = 84 categories by
collapsing cells with small sample sizes, although that part of the process does not yet seem to be
fully defined. These post strata do not take into account area of residence - whether respondents
live in major metropolitan areas, suburbs, or rural areas. For that reason, heterogeneity within
states may be even more of a problem in 2000 than it was in 1990.

¥ In 1990, the adjustment factors computed from the dual systems estimate had unacceptable
levels of sampling error. The Bureau tried to reduce sampling error by means of smoothing.
When model outputs were taken at face value, smoothing seemed to reduce variances by a factor
of about 2. However, simulation studies and sensitivity analysis suggest that estimated variances
were too small by a factor of 2 or 3: if anything, smoothing increased variance. [See Fay, R.E.
(1992), “Inferences for Small Domain Estimates from the 1990 Post Enumeration Survey”,
Bureau of the Census, Washington, D.C. or Freedman et al. (1993), “Adjusting the Census of
1990: The Smoothing Model,” Evaluation Review, 17, 371-443.] Farber, Fay, and Schindler
(1998, pp. 13-14) agree that the 1990 smoothing mode] was problematic and describe plans for
smoothing the adjustment factors in Census 2000 by means of a log linear model. The aim is
again to reduce variance. (Although the post enumeration survey in 2000 will be 5 times larger
than the one in 1990, there will be 2 or 3 times as many post strata; thus, sampling error may still
be a problem.) There are strong similarities between the log linear model for 2000 and the linear
model for 1990, although the one for 2000 may be simpler and therefore more robust. However,
the basic issue remains the same: a reduction in variance is likely to be accompanied by some
increase in bias, and the tradeoff is extraordinarily hard to assess. Farber, Fay, and Schindler
(1998) do not attempt to assess the tradeoff. The Bureau may limit the number of post strata to
30 or so per state (Thompson, 1998, p.7); that should reduce sampling error, but is likely to
worsen the problems created by heterogeneity.

" In Thompson, J.H. and Fay, RE. “Census 2000, the Statistical lssues™ , Prepared for Joint
Statistical Meetings, August 13, 1998. Technical Report, Bureau of the Census, Washington,

D.C.



188

12 After the fieldwork is complete, however, some cases remain unresolved. Statistical models
are then used to impute the missing match status. The number of unresolved cases may be
relatively small, but it is likely to be large enough to have an appreciable influence on the final
results. Imputation models have many somewhat arbitrary elements, and should therefore be
scrutinized with great care. After Census 1990, senior Bureau technical staff acknowledge the
“subjectivity” of model specification and the difficulty of quantifying the resulting uncertainties;
they also agree that the missing data problem is quite intractable because the missingness
mechanism is non-ignorable (see Fay and Thompson, 1993, p76).

Movers - people who change address between the time of the census and the time of the ICM
interviews - are another complication. Unless persons are correctly identified as movers or non-
mavers, they cannot be matched. Identification depends on getting accurate information from
respondents on where they were living at census time; this is not a trivial problem and is a large
factor in the adjustment equation (Breiman, L., 1994, pp. 471-2, “The 1991 Census Adjustment:
Undercount or Bad Data?” Statistical Science, 9, 458-75). In 2000, the ICM must identify both
inmovers and outmovers, but it is the outmovers who will be matched to the census. Inmovers
would have to be matched to the census at their census-day addresses, which are likely to be in
non-1CM blocks where census follow-up was done on a sample basis. Consequently, matching
inmovers would be quite troublesome, and that is why outmovers must be considered. Of
course, outmovers will be hard to identify, and information about them will be hard to collect:
apparently, such data will be obtained from “proxy interviews” with neighbors, current
occupants of the household, and so forth; the alternative is to try and trace the outmovers to their
current addresses.

3 Some systematic error is inevitable in any large survey operation. The ICM is particularly
vulnerable to such error for two reasons mentioned above: (i) the adjustments to state shares that
need to be estimated are tiny, and (ii) relatively small errors in estimates of gross omissions and
erroncous enumerations translate into relatively large errors for the net undercount. Moreover,
the ICM will be conducted under extreme time pressure to meet the legal deadline for the
transmission of census data to Congress.

" There are several operational changes from 1990 in the design for Census 2000 which may
decrease either the correct enumeration rate and/or the match rate. A 3% decrease in both the
correct enumeration rate and the match rate from 97% to 94% would not change the estimate
much, but it could double the estimated variance, multiplying the estimated CV by about 1.4,
These changes include: the easy availability of Be Counted Forms could increase the number of
erroneous enumerations, decreasing the correct enumeration rate; the use of a five person form
instead of a seven person form could increase the number of persons, especially children and
non-relatives, missed in the initial phase, decreasing the match rate. The tight schedule and
decreased public cooperation could increase the number of whole household imputations in the
initial phase, decreasing the match rate - the rate was about 1% in 1990 but about 8% in the 1996
test in Chicago; not performing a surrounding block search for additional matches or performing
a limited surrounding block search could decrease the match rate.

' See Farber, Fay, and Schindler (1998) and Waite and Hogan (1998).

* The goc! of the Census 2000 Dress Rehearsal was 1o obtain a 1.5% coefficient of variation on
the population estimates. The ICM is designed to yield state estimates with a 0.5% coefficient of
variation on the population estimates.

V7 Farber, Fay, and Schindler (1998, p.6)
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'® Farber, Fay, and Schindler (1998), Waite and Hogan (1998), and Thompson and Fay (1998)

' According to the Committee on the Adjustment of Postcensal Estimates Report, 1992, Bureau
of the Census (Cape Report), p.33 “... there is no intention to adjust the Census because research
shows insufficient technical justification.”

2 “If sampling for NRFU frees resources for taking steps to reduce other sources of ervor in the
final results, it may produce a more accurate census by some measures,” in Steffey, D.L.. and
Bradbum, N.M., editors (1994), Counting People in the Information Age, National Academy
Press, Washington, D.C., p. 101. This is hardly a ringing endorsement.

' On April 6, 1998, the American Statistical Association filed a Brief of Amicus Curiae in two
lawsuits challenging the use of sampling and statistical methods to count the population in the
2000 census. The introduction to the Brief of Amicus Curiae makes it clear that ASA takes no
position on the specific uses of sampling proposed by the Census Bureau. “ASA takes no
position on the appropriate disposition of this case or on the legality or constitutionality of any
aspect of the 2000 census. ASA also takes no position in this brief on the details of any proposed
use of statistical sampling in the 2000 census.” The sole concern of the ASA is to state to the
court that “statistically designed sampling [is] a valid, important, and generally accepted
scientific method.” With this type of endorsement it is hard to say that all statisticians agree
with the Bureau’s sampling plan.
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Mr. MILLER. Thank you all very much. I appreciate this. Being
one who used to teach statistics years ago, it’s a pleasure to be here
today. I guess I am more comfortable here than over there.

Let me ask a question of each of you all. Basically you all are
saying that based on your knowledge of the 1990 attempted use of
sampling adjustment, it did not work. Is that right? All three of
you are saying yes. Right?

Mr. Koyvak. Yes.

Mr. MILLER. Each of you have talked about accuracy a little bit.
You just used that word, Dr. Wells, because it’s scientific and it’s
going to be more accurate. Which is more accurate, do you know?
In 1990, it was less accurate. Would you say that? If they would
have adjusted? Dr. Brown.

Mr. BrowN. If the target, as I take it, the target is accuracy in
shares, that is in national population proportions, then it’s very
hard, at best very hard to determine whether the PES statements
were more accurate or less accurate for that matter than enumera-
tion.

Mr. MILLER. So we don’t really know which is more accurate?

Mr. BROWN. We don't really know.

Mr. MiLLER. The purpose of the census is for apportionment of
representatives and the redistricting effort that will take place in
2001 and 2002, which means most elected officials in America are
affected by the census because they have to rely on this data. It
relies on the issue of trust. You have got to have trust in this or
you are threatening the entire system. In this country we have too
much cynicism already. There’s so much going on right now about
this whole issue of trust. If we have a census that is not trusted,
we are threatening a democratic thing. Which one do you think can
be trusted to have—you are saying we don’t know which one is
more accurate?

Mr. BROWN. Right.

Mr. MILLER. Where does the word trust come into the choice be-
tween the sampling because it’s scientific, versus enumeration? Do
any of you want to answer that question?

Mr. BROWN. Well, I guess I would like to give it a try or throw
it back to you in part. I raised this issue some year and a half ago
roughly when I testified before the Senate. I think it is a question
that I can raise and that you, as elected Representatives, are really
more qualified to answer. That is, trust, public trust is important
in the process, and which kind of process would the public trust
more.

Mr. MILLER. You say you don’t know which one is a more accu-
rate method. Do you know which one could be—there is a risk that
sampling could be even less accurate, because we don’t know for
sure. Is that a fair statement or not?

Mr. WELLS. Right.

Mr. MILLER. That’s what you are saying, Dr. Wells, that—in fact,
I think you made a statement that if the ICM, like the PES before
it, puts in more error than it takes out, it will be less accurate.

Mr. WELLS. Well, you need to have the data to evaluate what
happened so that there’s ways of evaluating using loss function
analysis. You can tell one story with one set of assumptions and
another story with another set of assumptions. So it’s very difficult
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because you are carrying out this estimation procedure under some
set of assumptions. If those assumptions are valid, then things will
work out fine. If they are not valid, they won’t.

Mr. MILLER. If all eight of you, all eminent statisticians, were in
charge of the census and you had to make all of your own assump-
tions without talking to each other, what is the chance of all of you
having the exact same numbers in each of the 60,000 census tracts
in this country? You have to make assumptions, and if you all
could argue the assumptions you make.

Mr. WELLS. We like to have assumptions that people will agree
are close to being true.

Mr. MILLER. You all are members of the Statistical Association,
right? I think it was asked earlier. There’s a lot of people in the
statistics profession that have doubts about sampling for the cen-
sus. Is that a fair statement? There’s a lot obviously that support
it. The National Academy of Sciences, when they did their study,
one of the critical factors was cost, accuracy and cost. When you
put that as a parameter, what does that mean? They wondered and
looked at the 1990 census. You want to change it, lower the cost,
what are your choices?

Mr. BROWN. Well, that’s a difficult question, how to make signifi-
cant reductions in cost. But coming back to those studies, I think
it is clear from their text that they were very concerned with the
issue of cost and with attempts to find ways to dramatically dras-
tically decrease costs, hopefully without terribly compromising ac-
curacy.

Mr. MILLER. But when you put a parameter, you get a lower cost,
you don’t really have much choice of what direction you go. Any
time you do experiments, when you set the parameters, you can’t
influence the result. So basically when you set cost as a factor or
a parameter, you have already pre-determined the result.

Mr. BROWN. That’s right. Especially when you are trying to drive
cost below the levels at which you know you can do a good job.

Mr. MILLER. Dr. Koyak, would you answer, conclude with that?

Mr. Kovak. Yes. Well I would certainly endorse what Professor
Brown has said. One thing I think should be kept in mind. I don’t
want to be an advocate for wild spending programs, but the projec-
tion I have seen is that if we did traditional enumeration in the
year 2000, I believe a cost figure on the order of $5 billion was
cited. There has been great concern that the costs seem to be going
up higher than the nominal rate of inflation from census to census.

But if you take the $5 billion figure and understand we do a cen-
sus every 10 years, and understand we have a quarter of a billion
people in this country, that works out to about $2 per person, per
year. That is less than one half cent per day, per person or a little
more than one half cent per day, per person. I guess if we want
to do a good traditional enumeration, maybe we should look at that
parameter and ask ourselves what are we really willing to spend
to make sure that people are being properly represented in the pop-
ulation counts and then whatever fund allocation programs or po-
litical allocations are made based on the census.

Mr. MILLER. Thank you.

Mrs. Maloney.
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Mrs. MALONEY. Thank you. I just want to go back to the element
that was raised on cost. It was my understanding that the new ma-
jority is willing to spend whatever is needed. That was one state-
ment that was made earlier. I hope it still is true. But if you go
back to 1990, it was not a problem of cost. It really wasn’t. The re-
ports that I read are that they hired as many enumerators as were
needed, that money was not a problem, that they were funded, that
if cities came forward and said certain blocks were not counted,
particularly public housing areas, they would send out additional
enumerators. So it’s not a matter of cost.

What we are coming down to is accuracy and getting an accurate
count, assuming that the new majority will spend, as they said, no
matter how much you need. It is my understanding, well I am not
going to get into my understanding. I just would like to ask very
briefly and go down the panel starting with Dr. Wells and go down.
Excluding preparation for this hearing, please describe what re-
search you have done to evaluate the 1990 post enumeration sur-
vey and the planned 2000 ICM. Please tell us when that research
(vivas done and where the results were published. Just quickly go

own,

Mr. WELLS. Before the preparation of the testimony?

Mrs. MALONEY. Yes.

Mr. WELLS. I have a paper. Probably I'd say 6 months before con-
centrated research. I have looked at the issue throughout the
years, but I didn’t have anything to do with the evaluation of the
1990.

Mrs. MALONEY. You did not evaluate 1990.

Mr. WELLS. Did not have anything to do with the formal evalua-
tion in press.

Mrs. MALONEY. You haven’t published or done any extensive re-
search except in preparing for this?

hMr. WELLS. Before preparing, I investigated it and just based on
that——

Mrs. MALONEY. Did you investigate it in preparation for this
hearing?

Mr. WELLS. Before the preparation. That is why I was asked to
come.

Mrs. MALONEY. OK. Before. Did you publish anything on it? You
didn’t? You just personally looked into it?

Mr. WELLS. As an academic you are interested to study things.

Mrs. MALONEY. All right. Dr. Brown.

Mr. BROwN. I also had no direct relation to the studies of the
1990 census. It is an issue that I began to look at seriously, I
guess, when I was president of the Institute of Mathematical Sta-
tistics as a public policy issue. That was 1994.

Mrs. MALONEY. Have you published? I know you testified in the
Senate, but have you published?

Mr. BROWN. I testified in the Senate. I chaired a session on this
issue at the recent American Statistical Association meeting and
made some comments there.

Mrs. MALONEY. Have you published on it?

Mr. BROWN. I have not published a paper as yet, although I have
a paper in process.

Mrs. MALONEY. Dr. Koyak.
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Mr. Kovak. I worked on the 1990 undercount issue as a Depart-
ment of Justice employee. During that time I had worked exten-
sively with data from the 1990 PES and the census.

My work was concerned with two different questions. One was
what is known as the homogeneity assumption. When they defined
their poststrata and they made the assumption that the
undercount is the same——

Mrs. MALONEY. Have you published on it?

Mr. Kovaxk. I have written a paper on it, but I have not pub-
lished it.

Mrs. MALONEY. I'd love to see it, your paper, if you could get it
to me.

Mr. Kovak. I would certainly do that for you.

Mrs. MALONEY. Maybe the chairman would like to see it too.

Now I think that everybody realizes that there is an undercount.
If you believe, and I believe from your testimony that the design
for the 2000 ICM is not appropriate for correcting the racial bias
in the census, what would you propose be done to correct the racial
bias? What would you propose to correct it? I mean everyone who
testified has testified that there is an undercount with a racial
bias. We know that. What are we going to do to correct it? Just
start down. Dr. Wells, Dr. Brown, Dr. Koyak. Again, using enu-
merators didn’t solve it in 1990. It is not going to solve it in 2000.
But do you have any suggestion besides more enumerators?

Mr. WELLS. No. I think that there is no easy answer. I think that
we should re-evaluate the practices rather than sort of doing what
we did before, which is re-evaluate and study it.

Mrs. MALONEY. OK. If you would like to re-evaluate them and
study them and put your findings in this committee, I would appre-
ciate it.

Dr. Brown.

Mr. BROWN. Well, it is actually—that’s an issue that needs a sev-
eral pronged approach. Some of the approaches are being inves-
tigated by the Census Bureau and are being implemented for the
2000 census, such as better community action, better publicity.
How well they will work, I don’t know. We don’t have good field
tests to really verify that.

I want to just, Congressman—

Mrs. MALONEY. So you have no suggestion on how to correct the
undercount except for better publicity?

Mr. BROWN. I think better publicity, better field work.

Mrs. MALONEY. Better field work.

Mr. BROWN. I don’t know whether those will suffice.

Mrs. MALONEY. You know what bothers me, and I don’t mean to
be argumentative on this, but some people have said in prior testi-
mony and reports on the 1990 census that they had good field
work. They had enumerators. They had the money. There was still
an undercount.

And Dr. Koyak.

Mr. Kovak. I can sympathize with your frustration. But I think
that for some problems there just are not very good answers. We
would like to have a cure for cancer. We have an enormous sci-
entific investment in trying to find a cure but we don’t have one.
Maybe we should just look at the problems at this present point
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in time with technology, with human resource devotion, with the
very narrow timeframe that the census has to operate in, and un-
derstand we are going to have some errors in the census. The ques-
tion is, are we going to try to count people as well as we possibly
can. I think that is where the real answer lies.

Mrs. MALONEY. Mr. Chairman, I know Mr. Davis has—my time
is up and I know Mr. Davis has questions. I have a series of ques-
tions. I would like to just put them in the record. I would just like
to say for 2 seconds, I feel very deeply and strongly about this, and
that we know the plan without using modern scientific methods
will give us an undercount of at least 8 million people. So we either
do what many scientists have told us to do to correct it or we ac-
cept an undercount of 8 million people. I am not hearing from this
panel ideas of how to correct it, with the exception of more public-
ity and more enumerators. But it was my understanding that last
time tgey had all the enumerators they wanted, all the field they
wanted.

Mr. MILLER. Let me just respond because this hearing today and
these panelists are statisticians. We are talking about the statis-
tical issues. We are not talking about the outreach efforts and all
that. That is going to have to be another issue, another subject, an-
other panel. We need to work in outreach with these other groups,
as you have mentioned before, the minority communities to come
up with better techniques.

But as far as the scientific thing, that is what we are asking
from these panelists, rather than how to develop better outreach.
That is not their expertise, We'll have another panel where people
can talk about outreach efforts and administrative records. We are
talking about statistics here.

Dr. Brown, by the way—and we have 1 think a distinguished
panel. Dr. Brown is a member of the National Academy of Sciences.
Is that right?

Mr. BROWN. That’s right.

Mr. MILLER. I hope Mrs. Maloney will respect that we have some
capable people before us.

Mr. Snowbarger.

Mr. SNOWBARGER. Thank you, Mr. Chairman. Again, as a layman
to all of this statistical stuff, I would like to pursue just one angle
here briefly. That is, the issue of sample size. Dr. Koyak, if you
could—maybe I could walk you through some questions and then
maybe you can explain the significance of sample size to me.

It is my understanding that sample size for the year 2000 is
about five times what the sample size was for 1990. Is that your
understanding?

Mr. Kovak. That is correct. We're speaking of the integrated cov-
erage measurement, the ICM sample, comparing it to the PES.
That's true.

Mr. SNOWBARGER. And it’s your contention that the increase in
sample size won't necessarily improve the accuracy of the adjust-
ment process?

Mr. KoYAK. I don’t believe that it will because the worst problem
of the PES was its bias. That’s what is known as a non-sampling
error. As Professor Breiman detailed to you in earlier testimony,
there are some serious problems in the details of using the ICM to
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perform an undercount adjustment. It needs to be matched to the
original census records. That’s a process that is very vulnerable to
error. Taking a larger sample does not get to that issue. In fact,
it could make it worse because now that five times greater sample
has to be done in an even shorter timeframe than in 1990, which
means that there’s going to be less time for going over the results
and checking them carefully.

So I see no way that the larger sample is going to decrease the
significant errors of the PES. They could even increase them.

Mr. SNOWBARGER. You mentioned the term bias. I presume that
you are referring to the bias that was found in the PES 1991? You
have studied that aspect of PES?

Mr. KovAK. Yes. I was concerned with that when I worked on the
1990 issues. Bias should be understood in a technical sense.

Mr. SNOWBARGER. Why don’t you explain it in a layman’s terms
as opposed to a technical sense, if I can catch it.

Mr. Kovak. OK. When we speak of how much error is involved
in an estimate, we break our error down into two types. One is
called sampling error. That’s the type of error that says that the
larger the sample you take, the more you'll be rewarded for taking
a larger sample by reducing a certain type of error. Bigger samples
are more accurate than smaller samples because bigger samples
(gi'ive you a better snapshot of the thing that you are trying to ad-

ress.

However, non-sampling errors or bias means that you have some
sort of flaw in your estimation procedure itself, that you are some-
how not being able to get your view of that population right on tar-
get. When I speak of bias, I am speaking specifically of estimates
that really aren’t on their target. So, for example, if we have
matching errors between the ICM and the census, then that is
going to leave the impression that more people are not matching
than would really be the case if it were correctly done. That is
going to move the adjustment factors upward when you try to cor-
rect for the undercount. That is a form of bias because it’s not hap-
pening because of anything that’s true. It is only happening be-
cause of errors in your data.

Mr. SNOWBARGER. Are those errors related to process?

Mr. KoYvaK. Yes. I believe that they are primarily process errors.

Mr. SNOWBARGER. Does it appear to you that the proposed census
for 2000 contains the same kinds of errors in process that were evi-
dent in 1991 or whenever the PES was taken?

Mr. Kovak. That is a difficult question for me to answer in spe-
cifics because technology has changed in 10 years. I am sure that
they are going to be doing certain things differently 10 years after
what they know failed in the 1990 census. How those modifica-
tions, how new technology that didn’t even exist 10 years ago will
impact this equation, I really cannot say. But I think the fun-
damentals happen to be that you are taking five times as large a
sample in half the amount of time. It is going to put a severe strain
on the quality control of those data.

Mr. SNOWBARGER. What do you mean by quality control? How do
you control for quality in a sampling census?

Mr. Koyak. You control for quality through having good checking
procedures, by having good—for example, for enumerators that
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work in the field, to make sure they are properly supervised, to
make sure that they do not fabricate data, that you have you know,
just very careful checking, very careful looking over, re-matching
certain sets of your data to make sure you did it right. The more
time you have, the more that you can do. The less time you have,
the less of that you can do.

Mr. SNOWBARGER. Do you know what the current plan ﬁroposed
by the Census Bureau is? You have talked about the time, but have
you seen their process for checking and do you have an opinion on
what they are proposing?

Mr. Koyak. freally have not seen the details of it so I really can-
not give a detailed opinion on it.

Mr. SNOWBARGER. Thank you, Mr. Chairman.

Mr. MILLER. Mr. Davis.

Mr. Davis oF ILLINOIS. Thank you very much, Mr. Chairman.

Dr. Koyak, you say that the use of sampling for non-response is
only to save time and money. However, we have been told by the
GAO that the longer the Census Bureau is in the field collecting
information from housing units that did not return the form by
mail, the higher was the error rate. GAO also tells us that in 1990,
the error rate at the end of the census approached 50 percent. Does
not the use of sampling for non-response reduce the error identified
by the Government Accounting Office?

Mr. Kovak. I did not see that report. I wouldn’t be qualified to
comment on it.

Mr. BROWN. I guess I'll comment.

Mr. Davis oF ILLINOIS. Dr. Brown.

Mr. BROWN. There’s some validity to what that report says, but
the bottom line answer is no. That sampled non-response follow-up
at a three out of four level can only save money at the possible cost
of accuracy.

Mr. DAvis oF ILLINOIS. So if money is to be saved, then the level
of accuracy will more than likely increase?

Mr. BROWN. No, no, no. The level of accuracy can only decrease
and the only question is how much will it decrease, and that is not
clear.

Mr. Davis oF ILLINOIS. Though it will definitely decease?

Mr. BROWN. Definitely decrease.

Mr. Davis oF ILLINOIS. Last year, Dr. Brown, at a hearing before
the Senate Governmental Affairs Committee, you said that every
census contains error. Of course we all agree to that, and that head
count errors tend to result in undercounts. Though the Census Bu-
reau has proposed using an ICM plan to try and correct such an
undercount, the plan is based on statistical sampling methods. In
principle it should work satisfactorily, if the statistical sample is
large enough and if detailed sampling procedures which are used
are adequate to avoid measurement error from certain hidden bi-
ases. It went on to say that it is my opinion that the current plans
are a very significant improvement over those in effect up to as re-
cently as a month ago.

Then today you testified that the benefits of the increased sam-
ple size will be largely offset by other factors. A footnote states that
adding State as a stratifying variable is the primary cause. I am
just curious.
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Mr. BROWN. I don’t know if that is the primary cause, but it is
certainly a contributing cause. The comments I made a year and
a half ago in the Senate and the comments I am making today, I
think, are actually very consistent with each other in the sense
that a year and a half ago, the Senate had announced a new collec-
tion of plans, which are basically what you see before you now.
That is a great improvement over what the Bureau had been talk-
ing about up until then. But I don’t think it is enough. I think it’s
now too late to pin down all the details to avoid the suite of ifs that
I was worried about then.

Mr. Davis OF ILLINOIS. Is it not true that the stratifying variable
had been in place for quite some time?

Mr. BROWN. Well, the principle to use State as a stratifying vari-
able has been in place. The issue of what the other stratifying vari-
ables will be is still an open issue, even at this date. That’s one
of the many problems that haven’t been settled.

Mr. Davis oF ILLINOIS. Let me ask; are you suggesting in any
way that perhaps a regional breakdown State by State would be a
way of dealing with this?

Mr. BROWN. Well a regional breakdown might be preferable on
statistical grounds. Might be. Runs into some homogeneity ques-
tions that were faced in 1990 and not sufficiently settled. It might
be better but it’s not clear that it satisfies the political constraints.

I want to just point out that 1990 PES correction didn’t do a very
good job, in particular with the black population. The demographic
figure for the black population of the United States is 6.1 percent.
The PES correction makes it 5.87 percent, which is a disparity of
over two-tenths of a percent. It is also not clear that the PES put
the people that it did put, that it put them in the right place. It
is very peculiar. There’s a very peculiar pattern of undercount cor-
rection that in essence penalizes, appears to penalize the whole
northeast, Pennsylvania, New York, Massachusetts and so on, and
much of the midwest, all of which areas one would think would
gain in the PES correction, but instead in terms of national share
are losers.

Mr. Davis OF ILLINOIS. Does this position put you in disagree-
ment with other experts such as Marty Wells, Ken Wachter, and
Dave Friedman?

Mr. BROWN. To make it very brief. No, the paper that Professor
Wells mentioned and that I mentioned, a joint paper that we have
put together, so it will be jointly by himself and David Friedman,
Ken Wachter and others, combining various views on this issue.

Mr. Davis OF ILLINOIS. Thank you very much.

Mr. MILLER. Let me ask, Dr. Wells, I want to clarify an issue
that is so often distorted in the reporting of the plans for 2000. Is
this 10 percent that is not going to be counted, is this the 10 per-
cent hardest to count? Or is the plan to count the 90 percent easi-
est and then the 10 percent, is that the plan?

Mr. WELLS. The goal is to count 90 percent.

Mr. MiLLER. Then the 10 percent is not the hardest to count?

Mr. WELLS. That’s the technical calculations. The goal would be
to count the 90 percent.

Mr. MILLER. So is the 10 percent the hardest to count, or is it
more random of the non-response?
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Mr. WELLS. Well it seems that people don’t—there are various
reasons people may not reply. So it stands to reason that some of
the people that don’t reply are the ones that may not reply in the
future. So it could happen that they may be the hardest to count.

Mr. MILLER. Do you consider this, when you only count 90 per-
cent and then adjust with the ICM, a complement or is it an either/
or type situation?

Mr. WELLS. Well it seems if they want to report one number, it
can’t be a complement because that’s all, if they are just going to
report the one number census, it isn’t a complement if that is what
they are going to report.

Mr. MILLER. Dr. Brown, you are a member of the National Acad-
emy of Sciences. I don’t think you were there when they had three
panels on this issue. Are you familiar with them at all?

Mr. BROWN. Well, I'm familiar with their reports, but not with
the construction of how the panels are constructed. I have been ac-
tive on several boards on the National Research Council, but these
are boards devoted more to—well, I am currently a member of
what is called the Commission on Physics, Mathematics, and As-
tronomy. The panels, the census panels were formed by a different
subdivision of the National Research Council. So I was not involved
in that decision.

Mr. MILLER. How do they select people for these panels? Do you
know? They get a chairman and he selects or she selects?

Mr. BROWN. In some cases, although usually there’s an oversight
board or commission and staff, that the staff proposes names and
the oversight board approves them.

Mr. MiLLER. OK. They have had three panels on this issue. The
issue of cost being the driving factor. I was asking about it at the
very end. When you bring up cost, do you have any choice but to
go to sampling? I mean if you really want to cut the cost, you
would sample only 50 percent.

Mr. BROWN. Well, in fact some of those reports suggested some
very drastic sampling rules, as little as 1 in 10, which would have
seriously compromised accuracy of any sort.

hMlI;'?MILLER' Is there some magical number to 90 percent, do you
think?

Mr. BROWN. Not that I know of. I am not sure where that 90 per-
cent number came from. It is not the result of any particular sci-
entific calculation.

Mr. MiLLER. Dr. Koyak or Dr. Wells, why the 90 percent, I heard
it was a polling number. From a statistical standpoint, 90 percent
is no magical number. Right?

Mr. BROWN. No. I've discussed this issue with people, some peo-
ple at the Census Bureau, some of the scientists. They don’t know
where the number came from either. But it seems like a reasonable
number if you are going to do any sampling. You might as well
take a very large sample. Ninety percent is a very large sample.

Mr. MILLER. OK. Thank you.

Mrs. Maloney.

Mrs. MALONEY. I have further questions, but I would like to just
put them in the record and ask for the response so that we can
move to the other panel. We are at 1 now.
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Mr. MILLER. We thank you all very much. We appreciate you
being here today.

If the next panelists would step forward. If all three of you would
please stand. We have to go through this little process.

[Witnesses sworn.]

Mr. MILLER. The record will show that all stated in the affirma-
tive.
N So we'll start with Dr. Barbara Bryant, if you would like to

egin.

STATEMENTS OF BARBARA BRYANT, DEPARTMENT OF BUSI-
NESS AND ECONOMICS, UNIVERSITY OF MICHIGAN; EUGENE
ERICKSEN, DEPARTMENT OF STATISTICS, TEMPLE UNIVER-
SITY; AND STEPHEN FIENBERG, DEPARTMENT OF STATIS-
TICS, CARNEGIE MELLON UNIVERSITY

Ms. BRYANT. I started to say good morning, but I'll now say good
afternoon, Chairman Miller, Representative Maloney, members of
the subcommittee, ladies and gentlemen. First of all, my name is
Barbara Everitt Bryant. I am currently an adjunct research sci-
entist at the University of Michigan, and managing director of the
American Customer Satisfaction Index, which involves a large scale
survey.

I start by emphasizing that I am currently not an official of the
Census Bureau and that opinions I express therefore are my own.
I have purposefully not talked with James Holmes, the present act-
ing Director. Nor have I held any discussions with Dr. Kenneth
Prewitt, the nominee for Director prior to this testimony.

What I do represent is one who, to use a currently much over-
worked slang expression, has “been there and done that.” What I
say today is based on the experience of having served as Director
of the Census Bureau from 1989 to 1993. That means that I was
Director throughout the 1990 census and through the following 2
years of research on its accuracy and the size and characteristic of
its undercount.

Now like most of you in this room, I am pleased that the Su-
preme Court has expedited the schedule for hearing and issuing an
opinion on the use of sampling and statistical estimation to aug-
ment enumeration in the 2000 census. At this point in the cycle 10
years ago, the major elements of the design for 1990 were far more
locked up than they are now.

The Federal panel’s interpretation of the Census Act with its rul-
ing that statistical sampling cannot be used to supplement the
2000 census direct head count is in my opinion unfortunate. Unless
overturned by the Supreme Court, that prohibition virtually guar-
antees undercount in the upcoming census.

In 1980 and 1990, the Census Bureau really pushed the envelope
of what you can do by trying to contact every individual household
unit and every individual. The addition of sampling for non-re-
sponse and integrated coverage measurement are necessary, if the
Census Bureau is to improve on 1990 or even achieve the accuracy
of that year. Until this recent ruling, the weight of case law and
Department of Justice reviews of that law and of the Constitution
during both the present administration and the Bush administra-
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tion were that neither the Census Act nor the Constitution prohib-
ited the use of statistical sampling to improve accuracy.

We all wait now for a Supreme Court decision. In the meantime,
we are here today to consider the plan for census 2000 that incor-
porates both sampling for non-response and integrated coverage
measurement to correct for undercount. Today I want to make four
points to dispel misunderstandings I think the public may have
about this plan.

First, the plan for census 2000 is not a scheme conceived by the
present administration. It is not a Clinton plan. Rather, it is an ex-
perience-driven plan based on the evaluation of the 1990 census to
improve on the methods used. It’s a research-driven plan that in
mid-decade combined two streams of research. First, very applied
practical research by Census Bureau professionals, and second, rec-
ommendations of a congressionally-mandated study by experts as-
sembled by the National Academy of Sciences, that said that there
would not be improvement without going to sampling.

Now that research all began in 1991. The first test of redesign
of more user-friendly questionnaires and better mailing of strate-
gies took place as of April 1, 1992. I testified on that later before
the predecessor committee to this one. That was well before the
election of the present administration later that year. The plan
that has evolved is very close in outline, though with much more
operational detail added, to the chapter on the 21st century census
in the book I wrote in 1994, Moving Power and Money, the Politics
of Census Taking.

The second point I want to make is that sampling for non-re-
sponse and integrated coverage measurement does not replace di-
rect enumeration. They merely top off the count with an estimated
count of that small percent of people who either do not respond by
mail or cannot be reached despite multiple efforts of census person-
nel. It is simply not possible to count everyone. Both common sense
and census history prove this. Ours is a mobile society, as several
of the other panelists have pointed out. In fact, in a 5-year period,
47 percent of us change our housing unit address.

The United States is made up of individuals with very diversified
housing arrangements and lifestyles. There are persons without
fixed addresses. There are households that return their question-
naire, but fail to mention the relatives who have been visiting for
2 years or the renter in the apartment created up in the attic or
down in the basement. There are those who for reasons of their
own do not want to be identified by the Government and avoid
being so, even by an agency that guarantees confidentiality.

Now easier to understand questionnaires and multiple opportuni-
ties to receive them should improve the 2000 census. But these
alone are not enough to approach the 100 percent count, and will
never get there perfectly, of the residents of this Nation that the
Congress, the mayors, the Governors, and representatives of con-
stituency groups demand. Throwing more money at direct enu-
meration and the plan to use a professional marketing and adver-
tising council won’t close the gap.

The lesson learned from 1990 is that trying harder to directly
enumerate doesn’t work. When local governments complained of
preliminary numbers and identified thousands of blocks they were
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certain were undercounted at the local level, these local people who
should have known, the Census Bureau mounted an enormous re-
canvass. Enumerators went back to the blocks upon which 20 per-
cent of the housing units in this country are situated. This expen-
sive effort added only one-tenth of 1 percent to what we had al-
ready counted. A net undercount remained.

Now the charge has been made that the Census Bureau will di-
rectly enumerate only 90 percent of the population. The fact is that
the Census Bureau will be making an effort to enumerate at least
that proportion in every census tract. If 100 percent or 95 percent
or 98 percent of the housing units in a tract return their question-
naire, all of those questionnaires will be processed. The fact is that
most census tracts don’t get up to 90 percent without call after call
after call by enumerators, with the last several percent impossible
to find. At the time the mail return response ended in 1990, when
we had to start sending the enumerators out for the followup, the
best figures in the Nation were the city of Columbus, OH, that had
returned 73 percent of questionnaires, where 150 miles north of
them in Cleveland had only returned 51 percent.

The third of the four points I want to make is that integrated
coverage measurement, the taking of a very large scale sample sur-
vey and matching names from it to those in the census to deter-
mine who was counted and who was not, is not an untested experi-
ment. The Census Bureau is merely enlarging on survey methods
that it knows how to do very well and has done before. The post
enumeration survey was done in 1980. I'll only talk about 1990.

The 1990 PES, as we called it, completed interviews at a sample
of 170,000 households and matched the approximately 400,000
names in them to the recently completed census. Now you have
done pilot studies I'm sure, Mr. Miller, Chairman Miller, and that’s
a pretty good pilot test for a survey of 750,000 housing units. Like
all research organizations or the good ones, and I think the Census
Bureau is one of the good ones, the Census Bureau learns from ex-
perience. Integrated coverage measurement will benefit from the
extensive studies of what went right and what went wrong with
the 1990 post enumeration surveys, the studies of bias and other
things. But I repeat, you couldn’t have a better pilot test for 2000
than this 1990 survey was.

The fourth of my four points is that both opponents and pro-
ponents of the plan for census 2000 with its integrated coverage
measurement over-estimate the political effects of adding those
who will be uncounted to the count. They over-estimate for two rea-
sons. Half, 52.2 percent to be exact, of the net undercount of 4 mil-
lion, we've heard the 8 million undercount, the 4 million overcount.
The net is the 4 million. Half of that 4 million are children. Now
those under 18 can’t vote.

The second reason is that uncounted adults are unlikely to be
voters in the near-term future. These are persons who are discon-
nected from the society that you can’t reach, you can’t get to, not
those who participate in civics ceremonies like voting and filling
out census questionnaires.

Yes, adding 2 to 3 percent to the population, only half of whom
will be adults, will shift one or two seats in the House of Rep-
resentatives between the States. Most likely, the seat will shift to
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a southern or southwestern State because those are the areas
where our population is growing fast. Yes, distributing that 2 to 3
percent across 435 congressional districts and hundreds of State
and local legislative districts will marginally affect the boundaries
of some or many districts. But for the above two reasons, there will
not be a change of 2 to 3 percent of the number of those who are
eligible to vote and then do so. Besides, reapportionment of dis-
tricts is a State activity, dependent in part on the party in power
in each State. Reapportionment only starts with the count deliv-
ered by the Census Bureau.

Finally, there are those who are concerned about whether inte-
grated coverage measurement is accurate at small area levels. Crit-
ics however, tend to overlook the fact that enumeration is not al-
ways accurate at very small levels either. My least favorite news
story about the 1990 census was a picture and caption in USA
Today. Unfortunately I did not retain the clipping because until
today I really wanted to forget it. I talked to a former USA Today
reporter 2 days ago who confirmed that the picture and caption did
exist, but he didn’t have the clipping either. The caption showed
the official census count in big numbers of a very very tiny town.
The picture showed the entire population turned out on the main
street with more people in it than the census had counted by enu-
merating.

Fortunately, errors in both sampling and enumeration tend to
cancel out when aggregated to the level at which apportionment is
critical, the aggregates of census tracts that make up legislative
and congressional districts.

I think taking a census is a lot like building a house of bricks.
What is important is not that each brick is absolutely perfect, but
whether all the bricks are available for construction of the whole.
Without integrated coverage measurement to fill in the missing
bricks and to remove a few extras that shouldn’t be there, we will
have an incomplete building. Unfortunately, it will not be a build-
ing that’s missing a row of bricks so the whole house sits level. We
will be missing a few bricks here, a few more there, 2 million chil-
dren, 4 percent of those who live in rental housing, and have a
slight oversupply of two bricks from those who have two homes.

For the 21st century, we need to build with modern methods. We
need to use up-to-date statistical techniques to improve the accu-
racy of the national count, and know that our house is level, com-
plete, and in order.

[The prepared statement of Ms. Bryant follows:]
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Good moming, Chairman Miller, Representative Maloney, members of the
Subcommittee, ladies and gentlemen. Iam Dr. Barbara Everitt Bryant, currently an
adjunct research scientist at the University of Michigan Business School, but from 1989
to early 1993 I was Director of the Bureau of the Census, U.S. Department of Commerce.
My term in office included the taking of the 21®, and most recent, decennial census of the

United States, the 1990 census.

1 start by emphasizing to those in the audience that I am currently not an official
of the Census Bureau and that opinions I express here are my own, not those of the

Census Bureau. I have purposefully not talked with James Holmes, its present Acting
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Director, nor have I held any discussions with Dr. Kenneth Prewitt, the nominee for

Director, prior to this testimony.

What I do represent is one who—to use a currently much overworked slang
expression—has “been there; done that!” What I say today is based on the experience of
having served as Director throughout the 1990 census and throughout the following two

years of research on its accuracy, and on the size and characteristics of its undercount.

Like most of you in this room, I am pleased that the Supreme Court has expedited
the schedule for hearing and issuing an opinion on the use of sampling and statistical
estimation to augment enumeration in the 2000 census. At this point in the cycle 10 years

ago, the major elements of the design for 1990 were virtually locked up.

The federal court panel’s interpretation of the Census Act, with its ruling that
statistical sampling cannot be used to supplement the 2000 census direct headcount, is
unfortunate. Unless overturned by the Supreme Court, that prohibition virtually
guarantees undercount in the upcoming census. In 1980 and 1990, the Census Bureau
pushed the envelope of the accuracy that can be achieved by trying to contact every
individual and household unit. The addition of sampling for non-response and Integrated
Coverage Measurement are necessary if the Census Bureau is to improve upon, or even
match, the accuracy level of 1990. Until this recent ruling, the weight of caselaw, and
Department of Justice reviews of that law and of the Constitution during both the present

administration and the Bush administration were that neither the Census Act nor the
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Constitution prohibited the use of statistical sampling to improve accuracy. We all wait

now for a Supreme Court decision.

In the meantime, we are here this moming to consider the Plan for Census 2000
that incorporates both sampling for non-response and Integrated Coverage Measurement'
to correct for any undercount. Today, I wish to make four points to dispel

misunderstandings I think the public may have about the upcoming 2000 census.

1. The Plan for Census 2000 Is Not an Administration-Conceived Plan
First, The Plan for Census 20007 is not a scheme conceived by the present
Administration. Rather it is:

* An experience-driven plan based on evaluation of the 1990 census to improve on the

methods used then.

e A research-driven plan that in mid-decade combined two streams of research: First,
5-years of research by Census Bureau professionals and, second, recommendations of
a Congressionally-mandated study by experts assembled by the National Academy of

Sciences.

! Integrated Coverage Measurement (ICM) will use a large scale sample survey, stratified by demographic
and geographic characteristics, to determine the number of people and housing units missed or counted
more than once in the 2000 census. The names of those enumerated in the survey are matched to those
counted in the census to determine those counted in both, or counted in one but not the other. From these
an estimate can be made of those missed by both census and survey. (This is called capture/recapture
methodology.) The numbers of those missed or counted twice in each strata can be estimated and the
counts in each strata weighted to correct the census.

2 Bureau of the Census, Economics and Statistics Administration, U.S. Department of Commerce, Census
2000 Operational Plan (July 1997) and Report to Congress—The Plan for Census 2000 (Revised and
Reissued August 1997).
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Research began in 1991. The first test of redesigned, more user-friendly
questionnaires and better mailing strategies took place as of April 1, 1992, well before the
election of the present Administration later that year. The plan that has evolved is very
close in outline—although with much operational detail added-- to the “21* Century
Census” described in: Moving Power and Money: The Politics of Census Taking (Ithaca,

NY: New Strategist Publications, Inc. 1995), a book that I wrote in 1994,

2. Sampling and Statistical Estimation Do Not Replace Enumeration; They Top It
Off

The second point I want to make is that sampling for non-response and Integrated
Coverage Measurement do not replace direct enumeration. They merely top off the count
with an estimated count of that small percent who either do not respond by mail or cannot
be reached despite multiple efforts of census personnel. [t is not possible to count
everyone. Both common sense and census history prove this. Ours is a mobile society in
which 47% of households change their housing unit address within a 5-year period®.
The United States is made up of individuals with diversified housing arrangements and
life styles that did not exist a generation or two ago. There are persons without fixed ‘
addresses. There are households that return their questionnaire, but fail to include the
relatives who have been “visiting” for two years, or the renter in the apartment created in
the basement or attic. There are those who for reasons of their own do not want to be
identified by the government—even by an agency that guarantees confidentiality to those

enumerated.
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Easier-to-understand questionnaires and multiple opportunities to receive them,
should improve the 2000 census, but these alone are not enough to approach the 100
percent count of the residents of this nation that the Congress, governors, mayors, and
representatives of constituency groups demand. Throwing more money at direct
enumeration and the planned use of professional advertising counsel won’t close the gap.
I do applaud the plan to use paid advertising to promote the importance of answering the
census. However, the lesson leamed from 1990 is that just trying harder to directly
enumerate doesn’t work. When local governments complained of preliminary numbers,
and identified thousands of blocks they were certain were undercounted, the Census
Bureau mounted an enormous re-canvass. Enumerators went back to the blocks upon
which 20% of the nation’s housing units were situated. This expensive effort added only

one-tenth of one percent to those already counted. A net undercount remained.

The charge has been made that the Census Bureau will directly enumerate only 90
percent of the population. The fact is that the Census Bureau will be making an effort to
enumerate at least that proportion in every census tract. If 100 percent, or 95 or 98
percent, of the housing units in a tract retumn their questionnaires, all of these
questionnaires will be processed. And how happy the Census Bureau will be! The fact is
that most census tracts don’t get up to 90% without call after call after call by

enumerators, with the last several percent impossible to find.

* 1990 figure on housing unit changes 1985-1990.
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3. Integrated Coverage Measurement Is Not an Untried Experiment

The third of the four points [ wish to make is that Integrated Coverage
Measurement—the taking of a very large scale sample survey and matching names from
it to those in the census to determine who was counted and who was not--is not an
untested experiment. The Census Bureau is merely enlarging on survey methods it knows
how to do very well and has done before. The 1990 Post Enumeration Survey completed
interviews at a sample of 170,000 housing units and matched the approximately 400,000
names in them to the recently completed census. That’s a pretty good pilot test for a
survey of 750,000 housing units. And as far as turning large surveys around in short
time, every single month of the year the Census Bureau completes interviews at a sample
of 150,000 housing units for the Current Population Survey—and does it all within the
third week of the month. The Bureau’s been doing the Current Population Survey for 56

years to provide the nation’s unemployment/employment data.

Like all research organizations, the Census Bureau learns from experience. Integrated
Coverage Measurement will benefit from the extensive studies of both what went right
and what went wrong with the 1990 Post-Enumeration Survey. But, I repeat, you

couldn’t have a better pilot test for 2000 than this 1990 survey was.

4. Overestimation of Political Effects
The fourth of my four points is that both opponents and proponents of the Plan for

Census 2000, with its Integrated Coverage Measurement, overestimate the political



209

effects of adding those who will be uncounted to the count. They overestimate for two

reasons:

(1) Half (52.2%) of the net undercount of four million in 1990 were children. Those

under 18 can’t vote.

(2) Uncounted adults are unlikely to be voters in the near-term future. These are persons
disconnected from the society, not those who participate in civic ceremonies like voting

and filling out census questionnaires.

Yes, adding a missed 2-3% to the population count (only half of whom are likely
to be adults) will shift one or two seats in the House of Representatives between the
states. Most likely the seat(s) will shift to a Southwestern or Southern state because those
are the areas of growing population. And, yes, distributing that 2-3% across 435
Congressional districts and hundreds of state and local legislative districts will marginally
affect the boundaries of some districts. But for the above two reasons, there will not be a
change of 2-3% in the numbers of those who are eligible to vote and then do so. Besides,
reapportionment of districts is a state activity, dependent in part on the party in power in

each state. Reapportionment only starts with the count delivered by the Census Bureau.

Conclusions
Finally, there are those who are concemed about whether Integrated Coverage

Measurement is accurate at small area levels. Critics, however, tend to overiook the fact
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that enumeration is not accurate at very small areas either. My least favorite news story
about the 1990 census was a picture and caption in US4 Todav. Unfortunately, I did not
retain the clipping because until now I wanted to forget it. | talked to a former US4
Today reporter a few days ago who confirmed that the picture and caption had been
published, but he didn’t have a copy either. The caption showed the official census count
of a very tiny town. The picture showed the entire population of the town, turned out on
the main square. There were three or four more people in the picture than the census had

enumerated in this very tiny population.

Fortunately, errors in both sampling and enumeration tend to cancel out when
aggregated to the levels at which apportionment is critical-—aggregates of blocks and

census tracts that make up legislative and Congressional districts.

Taking a census is like building a house of bricks. What’s important is not that
each brick is absolutely perfect, but whether all the bricks are available for construction
of the whole. Without Integrated Coverage Measurement to fill in the missing bricks—
and to remove a few extras that shouldn’t be there-- we will have an incomplete building.
Unfortunately, we will not be missing merely a row of bricks, so that the building remains
level. We will be missing a few bricks here, a few more there, and have a slight
oversupply at some points. For the 21* century we need to build with modern methods.
We need to use up-to-date statistical techniques to improve the accuracy of the national

count, and know that our house is level, complete, and in order.



211

Mr. MILLER. We will take a recess. A vote is taking place. I
apologize. The beepers go off and we have to go.

[Recess.]

Mr. MILLER. The hearing will continue. We apologize for the ne-
cessity to go vote. I think we’re not going to have any more votes
for a while, so there won’t be the interruption I don’t believe again.

We'll proceed with Dr. Ericksen, if you'd like to make an opening
statement.

Mr. ERICKSEN. In 1980, I was asked by the Census Bureau to
give a talk in which I expanded upon the basic idea of my disserta-
tion on the possibility of using a method or variation of that meth-
od——

Mr. MILLER. Can you move the microphone closer?

Mr. ERICKSEN. Sure. I'll start over. I did my doctoral disserta-
tion. It was a statistical model used for estimating sizes of local
populations through what is now called a smoothing model. In
1980, the Census Bureau asked me to come give a talk about the
possibility of using that model or an expansion of that model to ad-
Jjust the undercount of cities and States. After that, one thing led
to another. I have now done 18 years of research on issues of cen-
sus taking and adjustment. In the spirit of full disclosure, I should
tell you that I was co-chair of a special advisory panel to Secretary
Mosbacher appointed by plaintiffs from the 1990 census.

I am not going to read my testimony. I would simply like to hit
a few of the high spots. The first thing, what is the problem to be
solved. I think that it is important to introduce the concept of gross
error as opposed to net error. If you say that the net undercount
is 1.6 percent so that 98.4 percent of the population was counted,
that is a performance that gets an A. Then surely if the census
count equaled the demographic estimate, that percentage would be
100 percent, you would get an A+. However, in the first instance,
if there were 12 million omissions and 8 million erroneous enu-
merations, there would be a net undercount of 4 millon. If the
number of erroneous enumerations increased to 12 million, the net
undercount would be zero, but the problem would be worse. So
evaluations of PES data should actually focus on numbers of omis-
sions and numbers of erroneous enumerations when evaluating the
quality of data.

The second point I would like te make is that the problems of
taking the census are getting more difficult. Taking a census in the
year 2000 will be more difficult than it was in 1990, which in turn
was more difficult than it was in 1980 and so forth. There were
millions of erroneous enumerations and millions of omissions in the
year 1990, and those quantities were greater than they had been
previously.

This only begins to tell the story, however. The quality of the
data collected by the Census Bureau was often times very poor.
Some 8.5 million people were counted by last resort or closeout or
were non-data defined. This information was often times collected
from people not even living in a household where the counted per-
son lived, such as from a neighbor, a building superintendent, or
even a passerby. These cases only had zero in some cases, one, two,
or three pieces of data collected about them. Moreover, the Census
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Bureau found that 38 percent of last resort and 44 percent of close-
out cases were erroneous enumerations.

These problems were especially frequent on long forms, on which
crucial variables such as income and employment status are col-
lected. For example, among blacks on long forms, some one out of
seven were last resort, closeout or non-data defined cases. For this
population, social and economic policies are poorly informed by
1990 census data. My testimony does not intend to be critical of the
Bureau. It’s just that the problem is very difficult.

The next point is that the longer the census collection takes, and
the traditional enumeration in 1980 and 1990 lasted 4 to 6 months,
depending on how you count it, the later you go in the year, the
worse the data are. The rate of erroneous enumeration among peo-
ple counted in April was 3 percent. It was 7 percent in May, 14
percent in June, 19 percent in July, and 28 percent in August or
later. Sometimes trying harder only makes things worse.

When I hear people say the Bureau needs to do a better job of
counting, I think of Yogi Berra, déja vu all over again. Coverage
improvement doesn’t work. Coverage improvement has tremen-
dously high rates of erroneous enumeration. In 1990, among those
procedures put in place after NRFU, the rate of erroneous enu-
meration was 19.4 percent.

Statisticians will agree that if equality of measurement on a
sample is better than the quality of measurement on the census,
the sample is likely to give a more accurate estimate than the cen-
sus. The key question is how accurate is the measurement on the
sample. That is a technical decision that I believe the statisticians
at the Census Bureau who are an extremely competent and politi-
cally neutral group are qualified to make. They are in a much bet-
ter position to make that decision than any of us on the panel, with
the possible exception of Dr. Bryant, who obviously has been there.

The idea of sampling for NRFU would be particularly focused on
that part of NRFU, non-response follow-up, where the data collec-
tion would be late. So one of the true benefits of sampling is that
you can improve the quality of data collection on a sample and re-
duce the rate of erroneous data collection in the latter part of the
census.

Cutting to the final decision, I believe that there are three
choices. The first choice, if we take an arbitrary date like June 1,
which is approximately 2 months after census day, by June 1, by
the traditional method, there will be many millions of people who
have not yet been counted. One choice is to stop there and accept
a very very substantial undercount, possibly of 20 million people.

The second choice is what I call the traditional census coverage
improvement. You keep on counting. The problem with that alter-
native is, as previous people have testified, the rate of mobility in
the American population is so great that you count many, many
people in the wrong place. What you often wind up doing is collect-
ing erroneous data, which gives the illusion of eliminating the
undercount, but is being done so with erroneous data.

The third choice is statistical correction and the ICM. Based on
my review of reports, I believe that that ICM would create a more
accurate result than not taking the ICM. But it’s important to un-
derstand what the two alternatives are. In 1990, I believe we
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learned that the counting which was done in the last phase of the
census was terribly erroneous. It’s not the kind of data that Amer-
ican social policy or constitutional allocation should be based upon.
Thank you.

[The prepared statement of Mr. Ericksen follows:]
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1 am a Professor of Sociology and Statistics at Temple University, where I have
taught and conducted research since 1970. As part of my research I have written
numerous articles on the conduct of the census, often on the subjects of census
undercount and how to correct for it. I have also provided expert testimony on behalf of
plaintiffs in lawsuits seeking to obtain a corrected census count for both the 1980 and the
1990 Censuses. In 1990 I served as Co-Chair on a Special Advisory Panel appointed to
advise then-Secretary Mosbacher on the possibility of adjusting the 1990 Census.

In my testimony today, I have been asked to focus on the feasibility of (1)
Integrated Coverage Measurement (ICM) and (2) Sampling for Non-Response Followup
(SNRFU) to accurately measure the undercount of the 2000 Census. I will present my
comments in five sections: (1) a statement of the problem to be solved, (2) a description
of the problems of NRFU as observed in 1990, (3) a description of the anticipated
improvements likely to be provided by SNRFU in 2000, (4) a discussion comparing the
design of the 1990 Post Enumeration Survey (PES) with ICM as designed for 2000, and
(5) my overall conclusions.

The Problem to be Solved

The 1990 Census had an unprecedented amount of error. According to data
provided by the Census Bureau to the Special Advisory Panel in 1991, there were 20
million omissions and 16 million erroneous enumerations (including census substitutions)
for a total gross error of 36 million. These quantities far exceed the comparable
quantities for the 1980, or any preceding, census where evaluation data are available. The
net undercount, or difference between rates of omission and erroneous enumeration, was
disproportionate. The undercount for minority populations was greater than for Whites
and the net undercounts for large cities typically exceeded those for small cities, suburbs,
and rural areas. In general, where census-taking problems, as indicated by low mail-back
rates, were greater, both omission and erroneous enumeration rates were higher.
Comparing high and low mail-back rate areas, the differences in rates of omission were
greater than for rates of erroneous enumeration. As a result, the net undercount was

highest in those areas where census-taking problems were worst.



215

This only begins to tell the story, however. The quality of data collected by the
Census Bureau was also very poor. Some 8.5 million people were counted by last resort
or closeout or were “non-data defined.” For these people, the census form recorded 3 or
fewer variables, e.g., only race, or only age and sex. For these cases the information was
often obtained from neighbors, building supervisors, or even passersby, and its validity is
questionable. Some 38 percent of last resort and 44 percent of closeout cases were later
found to be erroneous enumerations. These problems were especially frequent on long
forms, on which crucial variables such as income and employment status are collected.
For example, among Blacks on long forms, some 1 out of 7 (14.4 percent) were last
resort, closeout, or non-data defined cases. For this population, social and economic
policies are poorly informed by 1990 Census data.

My testimony is not intended to be critical of the Census Bureau. The problem is
that the job of counting the nation has grown substantially more difficult as time has
passed. Problems of counting in 1990 were compounded by the fact that it took so long
to collect the data. Substantial numbers of people were counted during the summer, and
others were not counted until the early fall. When people are counted so late, they are
often counted inaccurately, or at the wrong address. Millions of people moved between
Apri] 1 and the date at which they were counted. In 1990, among those counted in April,
the rate of erroneous enumeration was only 3 percent. It was 7 percent in May, 14
percent in June, 19 percent in July, and 28 percent in August or later.

To correct the problems of the 1990 Census, the Census Bureau recognized that it
needed to improve the quality of the data it collected. The best way to do this is to collect
fewer observations by sampling, but to improve the quality of the average observation.
For example, a well-collected sample of 1,000 observations is likely to be more accurate
than a poorly collected population count of 10,000 observations. This is because the
errors due to sampling are very small compared to the errors due to a high nonresponse
rate, missing data, or incorrect information written on census forms.

Problems of Non-Response Followup in 1990

Many of the problems of the 1990 Census occurred during Non-Response

Followup (NRFU). First, the Bureau had difficulty hiring qualified enumerators,

especially in areas where mail-back rates were low and the NRFU workloads were
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greater. Second, due in part to the lack of qualified enumerators and in part to the greater
workloads, NRFU took a very long time to complete, sometimes 3 or 4 months in
difficult areas. Third, the quality of data was often poor, as I have just discussed.
Finally, but very importantly, the cost of NRFU was immense. Any improvements in
NRFU not involving sampling would cost even more money. They would involve
somehow finding more and better enumerators, and paying them more.

In 1990, 11 percent of persons counted on NRFU were erroneous enumerations
compared to 3 percent of persons counted on mail-back. This percentage was especially
great in the latter stages. After June 30, the NRFU rate of erroneous enumeration was
over 25 percent. After NRFU was completed there were millions of uncounted persons
remaining. The Census Bureau attempted to count them through “coverage improvement
programs” such as the Vacant-Delete Check and the Parolees-Probationers Check.
Unfortunately, these programs were not only erroneous (19.4 percent rate of erroneous
enumeration) but they left millions still uncounted.

Sampling as a Solution to the Problems of NRFU

The Census Bureau plan for the 2000 Census is to sample those households who
do not mail their census forms back in. As I understand it, the Bureau plans to sample
enough households so that at least 90 percent of all housing units in an area would have
census forms tuned in. Certain critics have derided this plan as one where the Bureau
“intentionally decides not to count people.” This characterization is misleading. The
Bureau will send census forms to all households. It has made prodigious efforts to list all
households on its address register, and the Bureau will send second copies of the census
form to every household that does not quickly mail the first one back in. The Bureau has
also made it possible to be counted by telephone.

The Bureau’s sampling plgn for the year 2000 will have several benefits. First, it
is much cheaper than the non-sampling alternative. Second, it will shorten the time of
census taking, so that a much greater proportion of persons counted will be counted near
April 1. Third, the quality of data collected is likely to be substantially improved. This
will be due in part to a smaller proportion of persons moving between April 1 and the

date of data collection and in part to a higher quality enumeration. The use of sampling
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for NRFU should reduce the rate of erroneous enumeration substantially, improving the
overall quality of census data.
Integrated Coverage Measurement

The Census Bureau calculated corrections to the 1990 Census using a large-scale
Post Enumeration Survey. These corrections caused substantial controversy concerning
whether or not they should be incorporated into the official census counts. As a member
of Secretary Mosbacher’s advisory panel, I concluded that use of these corrections would
improve the accuracy of the 1990 Census. As is well known, large numbers of
statisticians both favored and opposed this position. There has been substantial debate
and discussion in the scientific literature on the subiect, and the disagreements continue
to this day. Because the design of the 2000 ICM is very different from the design of the
1990 PES, though, the 1990 debate is not especially pertinent to the debate on the 2000
Census.

The design changes are important, and each is likely to lead to substantial
improvement over the 1990 PES results. Among these design changes are:
1. The samples are much larger in 2000 than they were in 1990.

2. PES interviewing will occur at an earlier date in 2000, lessening problems of
inaccurate matching.

3. Fewer people will have moved between Census Day (April 1) and the date of the
PES interview, lessening problems of identifying the correct Census Day address.

4, In 1990, complex regression models were used to compute the corrections; in
2000 they will be based entirely on local samples without regression adjustments.

5. The regression models used in 1990 were intended to maximize the accuracy of
total population estimates. They sometimes distorted the demographic
distributions of local populations, e.g., adjusting females more than males. This
problem will be lessened substantially by the use of local sample data without
regression adjustments.

6. Reducing the amount of time between Census Day and PES interviewing will
have a major effect on the accuracy of corrections, and use of larger, local samples
will mean that information will not need to be “borrowed” from one state for use
in another. In other words, for example, North Dakota data alone will be used for
the North Dakota corrections.
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The Census Bureau has worked continuously on the problem of census correction
based on survey data for nearly 20 years. It has the benefits of its experiences on the
1990 Census as well as the extensive research conducted since then. Having read Census
Bureau reports, as well as articles in the scientific literature and reports of panels
appointed by the National Academy of Sciences, I am convinced that the Census Bureau
has made substantial progress improving the quality of census corrections since 1990.
Conclusions

In thinking about whether use of SNRFU and ICM would improve the accuracy of
census data, it is helpful to consider the dimensions of the problem they are intended to
solve. In 1990, there were 20 million omissions and 16 million erroneous enumerations.
While some of these occurred in the same places, by and large the distributions of
omissions and erroneous enumerations differed, so there were substantial differences
among areas in the size of the net undercount. In some areas, the undercount was close to
10 percentage points, while at the other extreme, some areas experienced overcounts, i.e.,
there were more erroneous enumerations than omissions. The total size of the net
undercount, 4 million, is not the relevant statistic. Indeed, the national net undercount
could be zero, and there would still be substantially differential undercounts among local
areas. These could differ by 5 to 10 percentage points in many states. Any evaluation
which compares the size of the possible ICM error to that of the total net undercount is
therefore misdirected. Instead, statisticians should ask whether the estimated distribution
of population among states, and within states, among local areas, has been improved.

Next, statistical errors can be divided into two types, systematic and random.
Systematic errors, or biases, in the census would favor some areas over others, If the bias
of the census was similar every time the census was taken, then some areas would
consistently have an unfair advantage over others. Alternatively, if the bias was
eliminated, but random errors remained, there might still be census errors, but different
sets of local areas would be advantaged in different censuses.

Random error has a second relevant characteristic. While these may be large in
small local areas, they tend to cancel out when the local areas are combined into larger
ones. For example, let us assume an unrealistically high amount of error on the block

level error due to sampling, 30 percent. This is a level of error almost certainly not to be
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attained on the 2000 census. If a congressional district had 10,000 blocks, and the
estimate for each block had a 30 percent random sampling error, then the expected
random error for the congressional district would be 30 percent divided by 100 or 0.3
percent. This is almost surely smaller than the error that would be produced by an
uncorrected census count.

Next, we should realize that for most local areas, even blocks, the size of the
corrections would be small, or moderate. The differences between corrected and
uncorrected counts will typically be just a few percentage points. While the effects of
corrections will be noticeable, they will not be substantial. Fears of wholesale
redistribution of population due to the ICM are therefore misplaced.

Fears that the corrections will be replete with error are also misplaced. The
Census Bureau has a large group of able, well-respected statisticians who have designed
SNRFU and ICM, and evaluated it. They have concluded that use of these methods
would produce the most accurate census possible. Panels of experts appointed by the
National Academy of Sciences have seconded this conclusion. These conclusions have
been drawn without reference to political factors. In other words, the Census Bureau has
designed the best census statistically possible at this time. Having reviewed their reports,
I see no reason to contradict this decision. We need the Census Bureau tc give us the best

and most accurate census possible, and we should rely upon their judgements.
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Mr. MILLER. Dr. Fienberg.

Mr. FIENBERG. Thank you, Mr. Chairman. My name is Stephen
Fienberg. I am Maurice Falk, university professor at Carnegie Mel-
lon University. I am pleased to have this opportunity to testify be-
fore the subcommittee today.

I have worked on practical sampling problems since the mid-
1960’s. For the past 20 years, I have been engaged in methodologi-
cal research related to sample surveys and census taking. I have
had numerous occasions to study and comment upon the work of
statisticians at the Census Bureau. I've looked at the methods and
the actual results in 1980 from the census, in 1990, and the plans
for the year 2000. I have even looked at PES forms. Recently, I
have personally checked the matching programs in my own work
on record linkage.

In other professional settings, I am a former vice president of the
American Statistical Association, and currently president of the In-
stitute of Mathematical Statistics.

So, my testimony. My first message is very simple. The statisti-
cians at the Census Bureau are professionals and they are sci-
entists. I often disagree with them on specific details of methodol-
ogy, priorities and so on, but their professional openness and the
access to their work, which they provide to others, ensures that
they would not knowingly and could not knowingly manipulate cen-
sus results, whether through sampling or any other means. They
have earned the respect of Congress and the American people, as
well as that of their professional peers.

Other people this morning have noted that a few of our fellow
statisticians, especially those in academia, have any sense of what
it means to actually plan, conduct, or analyze the results of a cen-
sus. There are a lot of myths about the census in American history
and about the planning for the census in the year 2000 that are
shared by statisticians and non-statisticians alike. I would like to
address just a few of these, and share for the record a paper which
gocuments more than I have written with my colleague Margo An-

erson.

Here is an example. Myth. The census is just a physical head
count. As Professor-Ericksen has pointed out and Dr. Bryant in
other ways, at no point in this Nation’s history was there ever a
physical head count of each person in the country. Those who call
today for a return to traditional census taking seem blissfully un-
aware of both what the methods of the past have been and the ex-
tent to which errors have come to threaten the usefulness of the
census.

Today Chairman Miller said that the 1990 census has accurately
counted 98.4 percent of the population. This is another myth. In
fact, this is the net national undercount subtracted from 100 per-
cent. As Professor Ericksen just explained, that is netting out a
large number of omissions, subtracting out an almost equal number
of erroneous enumerations. Even if there were a net census error
of zero so that the national total appeared to be correct, and I say
appeared because it isn’t, the census could be plagued by error that
would have enormous consequences when carried down to look at
accuracy at States and at lower levels of geography, which are used
for apportionment.
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My written testimony refers to the history and methodological
improvements in the census. They involve sampling, in particular,
post enumeration surveys, but other kinds of sampling, and impu-
tation. Viewed from this perspective, the one number census pro-
posal for the year 2000 is the natural culmination of improvements
in methodology and a seeming decline in the accuracy of census
counts.

It isn’t a radical departure of ideas from the past. Nor is it some-
thing that was invented out of whole cloth by statisticians at the
Bureau, or by people who are members of the National Academy
of Sciences panels, like myself. In fact, if I were to complain about
what the Census Bureau is proposing, it’s that it isn’t bold enough.

The plan for census 2000 when set in this context makes intu-
itive sense and it has a sound methodological basis. If the tradi-
tional census methods are fraught with error, which experience
tells us they are, the GAO tells us they are, the Census Bureau re-
ports on which everybody relies tells us they are, then we should
try to replace the parts that just don’t work. Using sampling to fol-
lowup with those who don’t return a questionnaire in the mail-out
mail-back phase, is both efficient and systematic, and it offers the
potential of correcting problems that we have encountered in the
past. It is a way to get more accurate information from many of
those who are admittedly hard to count. But even with sampling
in its generalization to the other non-responders, there are still
going to be omissions and still going to be erroneous enumerations.
That is why the Census Bureau has proposed integrated coverage
measurement. It will attempt to correct for these errors and in a
reasonable way.

Despite some of the biases in the 1990 PES, I and many many
others who have studied it with care believe that it was generally
successful. The characterization 1 have heard today by many is
wrong. The full plan for the census 2000 offers the prospect of a
considerably more accurate census set of counts than anything that
would come out of a plan based on the so-called traditional census
methods.

I do not want to minimize all the problems and complexities. I
wouldn’t have counted the number that you had counted, but I can
believe that that’s how many steps there are in the process. But
there are that many steps in virtually every census process, wheth-
er it is for some of their best surveys or for some of the things that
I had the greatest problem with. But they must be judged in terms
of the backdrop of haphazard and biased efforts in the past and
what we know about the failings of traditional census methods.

If I can be allowed just a couple of seconds more, I want to end
by returning briefly to sampling. Sampling techniques and methods
for probability sampling represent one of the greatest statistical
achievements of the 20th century. They are used throughout
science and they are used by Government in particular. That is be-
cause they are both rooted in scientific theory and they work. The
evidence shows that they work. The Census Bureau has an envi-
able record of careful design and implementation of large-scale sur-
veys based on these methods. We, the Nation, rely upon the infor-
mation that it produces from the surveys. Comparing their work to
convenience samples, to market research, and poor political polling
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is demeaning and unfair. The proposed methods for 2000 build on
an attempt to reach everyone, and then augment that effort by
using an approach that the Bureau is well positioned to do. That
is, sampling.

There are lots of methodological issues that remain to be re-
solved. I don’t disagree with that. But they shouldn’t be interpreted
as disagreements about the scientific nature about probability sam-
pling or the fundamental approaches that the Bureau statisticians
are taking.

Finally, no matter what the resolution is of lawsuits and the
methods that are actually used to take the census, in the end we
need a careful plan to evaluate what we have got when the process
is done, and to evaluate the extent and the quality of coverage
achieved. This will involve sampling once again in the year 2000
just as it has in the past.

Thank you for the opportunity to testify today.

[The prepared statement of Mr. Fienberg follows:]



223

PREPARED STATEMENT OF
STEPHEN E. FIENBERG

MAURICE FALK UNIVERSITY PROFESSOR
OF STATISTICS AND SOCIAL SCIENCE
CARNEGIE MELLON UNIVERSITY

Before the Subcommittee on the Census
Committee on Government Reform and Oversight
U.S. House of Representatives
September 17, 1998

Mr. Chairman and Members of the Subcommittee:

I am pleased to have this opportunity to testify today on plans for the
2000 decennial census. For the past twenty years I have been engaged in
methodological research related to sample surveys and census taking, and I
have had different occasions to study and comment upon the work of the
statisticians at the U.S. Bureau of the Census. Beginning with my work for
the National Commission on Employment and Unemployment Statistics, and
continuing through research on the National Crime Survey and two National
Academy of Science Panels on methodology for census taking, as well as in my
own research activities including the preparation of a forthcoming book on
the 1990 decennial census, I have interacted with my professional colleagues
at the Bureau, critiqued their work, and gained a deep appreciation for the
high quality of their methodological efforts and for their ability to collect high
quality survey and census data in the real world. Having recently spent six
months as a visiting researcher at Statistics Netherlands, I can also tell you
of the great respect the professionals in the U.S. Census Bureau are accorded
by their agency colleagues around the world.

The Integrity of the Census Bureau

My first message for the Subcommittee is simple. The statisticians at the
Census Bureau are professionals and scientists. They are widely respected
as such and work in an open fashion, sharing both their plans and their data
with colleagues outside the Bureau, thus allowing others to examine, critique,

1
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and reanalyze their efforts. The response rates of their surveys are the envy
of every other statistical agency and survey organization in the world. While
they often encounter difficulties by the sheer enormity of their task, and while
I often disagree with them on specific details of methodology, priorities, and
so on, it is my deeply held belief based on decades of direct observation that
they never willfully manipulate or distort the data they collect or the results
they report. Their professional openness and the access to their work which
they provide to others, ensure that they could not knowingly manipulate
census results, whether though sampling or any other means. They have
earned the respect of Congress and the American people, as well as that of
their professional peers.

Myths About the Census

The U.S. decennial census is our nation’s most complex statistical activity,
and planning for it is rooted in decades of statistical effort, both method-
ological and operational. Few of my fellow statisticians, especially those in
academia. have any sense of what it means to actually plan, conduct, and
then analyze the results of a census. And there are many myths about the
census in American history and about the planning for the census in 2000
that are shared by statisticians and non-statisticians alike. Today I would
like to address just a few of these, but I am happy to share with the Sub-
committee a paper prepared with my collaborator Margo Anderson which
addresses several additional myths and provides some detailed background
drawn in part from our forthcoming book.

Here is an example. Myth: “The census is just a physical head count.”
Fact: At no point in this nation’s history was there a physical head count
of each person in the country. The first census involved federal marshals
compiling lists without actually counting people per se, and from that census
to the present day the federal officials who have overseen the census have
always wrestled with the problems associated with the accuracy of the so-
called census counts. Thus, those who call today for a return to traditional
census taking seem blissfully unaware of both what the methods of the past
have been and the extent to which errors have come to threaten the usefulness
of census data. These errors impact the myriad of uses of census data, from
apportionment and the redrawing of political boundaries, through their role

2
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in federal funding formulas, to their role as benchmarks for assessing the
status of the nation.

Error in the Census

A widely reported statement, repeated in courts of law and before this Sub-
committee, is that the actual enumeration has been highly successful at
counting the population and that in particular, “{tlhe 1990 census accu-
rately counted 98.4% of the population....” This is another myth. In fact,
as Professor Eugene Ericksen, the GAO, and others have repeatedly pointed
out, this figure represents 100% minus the net national undercount, and the
net national undercount consists of the balancing of many millions of omis-
sions against an almost equal number of erroneous enumerations. In 1990 the
GAO reported to a predecessor of this Subcommittee that its comprehensive
estimate of omissions was 15.5 million and of erroneous enumerations was
10.2 million. So, while the net amount of 15.5 -10.2 = 5.3 million represents
only about 2% of our best estimate of the 1990 population, about 1 in 10
Americans was not accurately counted (15.5 +10.2 = 25.7 million). Because
omissions and erroneous enumerations are spread across the country in dif-
ferent and unequal ways, we can’t simply let them balance one another out
wherever possible. Thus, even if there were a net census error of zero, so that
the national total is correct, the census could be plagued by error that would
have enormous consequences for census accuracy for states and at lower lev-
els of geography.

Before someone starts to blame the Census Bureau for this level of error,
we should all recognize that (i) things would in fact be much worse were it
not for the efforts of the statisticians and field staff at the Bureau, and (ii) the
only reason we know about the accuracy of the 1990 census is because of their
coverage evaluation program, especially the 1990 Post Enumeration Survey.
Most previous U.S. decennial censuses were also chock full of error; we just
don’t know how much error because we didn’t have the tools to measure
it. Further. given public attitudes towards government, general declines in
response rates, and the fallibility of traditional census-taking tools, we can
expect the level of error to be higher in the 2000 census, unless new tools
and approaches are introduced to control error in a systematic fashion.
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The Evolution of Census Methodology

The history of the changes in how we take the census, at least in the mod-
ern era beginning in 1940, is one of research, careful testing, and the slow
evolution of methodology. In the U.S., we have actually had a post enumera-
tion survey for coverage evaluation since 1950. But even though the Bureau
worked with dual systems methodology in the 1950s, another 20 or more
years passed before statisticians at the Bureau developed a version of the
method which was potentially useful in correcting for the differential under-
count. They published the core proposed methods in scientific journals and
presented them at public meetings. Members of panels of the NRC/NAS,
including those generally opposed to any form of adjustment, reviewed the
dual systems approach for undercount estimation and commented upon it
from both methodological and operational perspectives. The methodology
was then successfully implemented in 1990, albeit with some problems, but
the changes and improvemcnts in the version planned for the 2000 census
should make things work even better when the integrated coverage measure-
ment survey is implemented this time around.

Similarly, statisticians at the Bureau have developed other applications
of sampling and estimation in the census. For example, they implemented
a sampling approach for vacancy checks during the operations of the 1970
census and, along with the results of a second sample survey, they used it
to add over 1.5 million people to the 1970 count. The notion of using sam-
pling for nonresponse followup appeared in an NRC/NAS panel report in the
1980s and drew in part on a proposal by a distinguished methodologist with
extensive experience in sampling and knowledge of census taking. At the
time, he was highly skeptical about the use of a post enumeration survey for
adjustment, although he later changed his mind about that. At any rate, the
Bureau briefly considered the idea of sampling for non-response followup, but
precluded its use in 1990 because of the need for careful research and exper-
imentation with implementation. Finally, I note that statistical estimation
in census also has a long history especially in connection with imputation
methodologies. All of these ideas of sampling and estimation for census tak-
ing have been considered and implemented in other countries as well.

Viewed from this perspective, the one-number census proposal for the
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2000 census is the natural culmination of improvements in statistical method-
ology and a seeming decline in the accuracy of the census counts. It is neither
a radical departure from the past, nor is it something invented out of whole
cloth by statisticians at the Bureau or by members of panels at the National
Research Council in the early years of this decade. In fact, the current Bureau
plan is formally the outgrowth of a plan launched in 1991 by the members
of the then-Republican administration, although its roots run deeply into
Bureau research and other activities.

If I were to complain about the Census Bureau’s approach to new meth-
ods, I would say that it is too slow to try new approaches and adopt statistically-
based ideas, such as sampling and estimation. For example, the NRC/NAS
panel on which I recently served urged the Bureau to “re-engineer the entire
census process.” What we as a nation got instead was an incremental change
building on the traditional mail-out-mail-back approach.

The Census 2000 Plan

The methodological plan for Census 2000, when set in the context I have
outlined, makes intuitive sense and has a sound methodological basis. If the
traditional census methods are fraught with error and this error leads to the
systematic undercounting of segments of society, we should try to replace
the parts that don’t work. Everyone seems to agree that the census must
attempt to enumerate every household, and this is exactly what the mail-
out-mail-back phase has done and will continue to do in 2000.

There is also considerable agreement that attempts to follow up with
those who do not return a questionnaire in the mail-out-mail-back phase
of the census have been particularly problematic, and unsystematic. Using
sampling here is both efficient and systematic, and it offers a potentially
more accurate way to elicit information from many of those who are admit-
tedly hard to count. But even with sampling and the generalization from the
sample results to all nonresponders, the new census approach will produce
omissions and erroneous enumerations, although hopefully many fewer than
what we found in 1990. Thus we still need a post enumeration survey to
correct for these errors and thus complete the count.
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I do not wish to minimize the operational complexities of the census 2000
plan and the fact that tricky methodological issues remain. But they must
be judged in terms of the backdrop of the haphazard and biased efforts to
complete the count which were used in the past.

Administrative Records as an Alternative

“There must be a better way to do an accurate census without sampling.”
Interested parties have made this or similar remarks over the past decade.
In Modernizing the U.S. Census, the NRC/NAS panel on which I served de-
scribed some radical alternatives to traditional approaches to census taking,
including the use of administrative records.

Although administrative records have been used to support census taking
for years. they are simply not a viable alternative to regular modes of cen-
sus data collection or to the sampling components of the census 2000 plan.
There are complex problems of accuracy and quality associated with all of
the administrative record systems we reviewed, and data we currently collect
as part of the census are simply unavailable in administrative form. But even
more importantly, because of the way administrative records are stored and
sometimes dispersed among the states, accessibility is a crucial problem and
the privacy and confidentiality issues abound. Finally, even if data existed
and were accessible, the matching of administrative records poses far greater
problems than anything associated with the census 2000 plan.

Sampling is Scientific and Can Help Improve Census
Accuracy

I wish to end this statement by returning briefly to the issue of the appropri-
ateness of sampling for the collection of government information. Sampling
techniques and methods for the selection of probability sampling represent
one of the great statistical achievements of the twentieth century. These tech-
niques are used throughout science and government because they are rooted
in scientific theory and because they work. The U.S. Census Bureau has an
enviable record of careful design and implementation of large-scale surveys
based on these scientific methods, and the nation relies upon the information
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it produces from these surveys. Comparing their work to convenience sam-
ples from market research and poor political polling is demeaning and unfair.

The proposal for census 2000 builds on an attempt to reach all residents
of the U.S., and then augments that effort by using an approach that the
Census Bureau is well positioned to implement, that is sampling. There
are methodological issues about the details of the plan that remain to be
resolved, but this should not be interpreted as disagreements about the sci-
entific nature of probability sampling. Regardless of the methods that are
ultimately used to take the decennial census in 2000, we need to have a care-
ful plan to evaluate the extent and quality of coverage achieved, and this too
will involve sampling, as it has in the past.

Thank you for the opportunity to come before the Subcommittee today.

-1
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Mr. MILLER. Thank you. We'll begin the questioning. Mr. Davis
has time pressure, so I am going to give him my slot.

Mr. Davis.

Mr. DAvViS OF VIRGINIA. Let me start. I've just got a few ques-
tions. Dr. Ericksen, let me first of all thank you for your testimony.
You were on the panel last time that reviewed the PES under Sec-
retary Mosbacher. Is that correct?

Mr. ERICKSEN. That is correct.

Mr. Davis OF VIRGINIA. As I understand it, the recommendation,
and I assume you supported it, would have allocated a House seat
from Pennsylvania to Arizona had Mr. Secretary taken the rec-
ommendation of that panel at the time?

{Vlr.dERICKSEN. I don’t recall what the actual States that were in-
volved.

Mr. DAvis OF VIRGINIA. But the secretary did not accept that rec-
ommendation. Correct?

Mr. ERICKSEN. That is correct.

Mr. DAVIS OF VIRGINIA. Do you still feel in retrospect that the
recommendation you made was the appropriate one?

Mr. ERICKSEN. The recommendation I made was that the adjust-
ment based on the PES would improve the shares of distribution
across the United States. I still stand by that recommendation.

Mr. DAvis OF VIRGINIA. I would note my understanding. That
would have given Arizona an additional seat.

Mr. SHADEGG. I would have liked to see it.

Mr. DAvis OF VIRGINIA. OK. I just wanted to get that on the
record. Let me ask Dr. Bryant a few questions.

Your testimony up here notes on page 4. It says on your second
point, it says they merely top off the count with an estimated count
of that small percent who either do not respond by mail or cannot
be reached, despite multiple efforts of census personnel. Is that
what you mean?

Ms. BRYANT. My feeling is that the public is being given an im-
pression that it’s a sampling instead of enumeration. In actual fact,
it will be all of the traditional methods of direct enumeration, even
better actually, because there will be multiple chances to get the
questionnaire and multiple mailings of the questionnaire. There
will be the traditional calls on non-responding households. But
then there comes a point at which instead of, as Eugene Ericksen
has said, you go on just, you know, beating this dead horse to
death and taking longer and longer and longer to do it, that you
go out and sample those who in a sense have been so recalcitrant
up to that point that you don’t have whatever you don't have.

Mr. DAvIS OF VIRGINIA. Maybe you and I have a different under-
standing, and let me understand it. There is only one mailing.
There is not multiple mailings, it is my understanding.

Ms. BRYANT. There is a second mailing if the person does not re-
spond in the 2000 census. There was not in 1990. Coming from the
private sector, I said we would never do a mail survey without——

Mr. Davis OF VIRGINIA. My understanding is they have canceled
the second mailing. That’s what the staff is telling me. Would that
affect your decision?

Ms. BRYANT. I did not know that. As I said, I am the past Direc-
tor.
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Mr. DAvis OF VIRGINIA. Your testimony is based on an under-
standing of the second. That’s fine.

Ms. BRYANT. I supported a second mailing.

Mr. Davis OF VIRGINIA. Well I think they ought to do everything
to enumerate everything they can, before they get to whatever else
they are going to do.

Second, in merely topping off the count, topping off is, merely
topping off the count would include do you know how many people?

Ms. BRYANT. It would include better methods for getting the peo-
ple—

Mr. DAvis OF VIRGINIA. Topping off the count is like 20 million
people or something, 26 million people?

Ms. BRYANT. Well, we can argue about what topping off is. I am
saying that it would—you know, you have baked this cake with
enumeration and now you are going to ice it with something that
gets you up closer to the 100 percent.

Mr. DAvis OF VIRGINIA. Here is my concern. I just want to under-
stand. They merely top off the count, which kind of is—merely top
off the count with an estimated count of that small percent who ei-
ther do not respond by mail or could not be reached despite mul-
tiple efforts of census personnel. It is not a small number. It is a
very large number, it’s my understanding. Maybe——

Ms. BRYANT. It could be as large as 10 percent, and if people co-
operate, it will be less than that. The more people cooperate, the
less it will be.

Mr. Davis OF VIRGINIA. Just for the record, my understanding is
at this point they are not planning to followup with that second
mailing. That gives me some cause of concern. But 1 appreciate
your testimony being based on the fact of what might have been
considered earlier with a second mailing.

Another question. I'm just going through your testimony. You
talk at the end on page 8 about unfortunately we will not be miss-
ing merely a row of bricks, we'll be missing a few bricks here, a
few more there, have a slight oversupply at some points. As I un-
derstand back in 1990, going back to 1990, the sampling would
have deleted about 1.5 million people out of the count.

Ms. BRYANT. My row of bricks analogy is because the differential
undercount is not evenly spread. If it were, none of us would be
worrying about this because then the proportion of each State
would come out the same.

Yes, there are people deleted who have been overcounted. They
tend to be people like myself, a senior citizen woman, homeowner
v&;itlﬁ possibly two households. I send in my questionnaire from both
of them.

Mr. DAvis OF VIRGINIA. I don’t think they are going to miss you.
I guess this goes to again the language, you know, in this case top-
ping off actually could be as much as 10 percent. A few bricks, 1.5
million people out of a count possibly. Just it’s all in the analogy.
It doesn’t affect the substance. But those aren’t bricks, those are
not even cinder blocks. Those are big concrete slabs when you start
talking about numbers. It makes a lot of us a little bit nervous. We
have had a lot of testimony on this. We want to get the best count
that we can.
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Ms. BRYANT. The thing that makes me nervous is the size of the
undercount. I want to see the best possibility of fixing that dif-
ferential undercount.

Mr. DAVIS OF VIRGINIA. Well we all want to do that, but we don’t
want to do it—we want to do it in a correct way. I think one of
my concerns is that you improve a little bit here, but you dis-
approve—for example, eliminating that second mailing. I am not
sure we are doing everything in the initial enumeration. I think too
much emphasis is being put on the polling or sampling at this
point. We could get a better upfront count. I think, I would hope
you could agree with us on that. That’s a great concern.

Ms. BRYANT. Well the better the enumeration, the better the cen-
sus. But just extending it on, and trying to call and call and call
on these recalcitrant households, we know does not improve the
quality of the count. That is why there’s many others that think
that we have to do some changing.

Mr. Davis OF VIRGINIA. You have just testified that a second
mailing you would support would be in order. We find that they
have eliminated that. So I think they could do more. I think you
agree with that. Thank you.

Mr. MILLER. Mrs. Maloney.

Mrs. MALONEY. I would really like to go back to a statement that
my dear friend and colleague from the great State of Virginia just
raised about the shifting of a seat from Pennsylvania to Arizona.
Ever since I started working on this subcommittee, there has been
a lot of talk about a computer, so-called computer error shifting a
seat from Pennsylvania to Arizona. Is that correct, Dr. Fienberg?
Can you explain what really happened? If anyone else would like
to add to it, I would like it clarified.

Mr. FIENBERG. I can attempt to explain because I have been try-
ing to sort out all of the materials and reports on this for the book
that I am working on with Professor Anderson.

The computer error was described in several census documents,
and it was discovered after the decision by Secretary Mosbacher in
July 1991. The Census Bureau staff then did a number of things
because they were planning, as Professor Ylvisaker explained a lit-
tle earlier, for a report that would deal with inter-censal estimates.
They did a series of changes along the way for a different purpose.

One of the things they did was they fixed up numbers that they
thought they could fix up, including the so-called computer error.
Then they changed the whole method by which they thought, for
inter-censal purposes, they should be producing stratification struc-
tures. It wasn’t the computer error that shifted the seat or would
have shifted the seat. It was the combination of all of the things
they did, including the restratification scheme. Those were all done
after the fact. That is one of the reasons why specifying methods
in advance and living with them, even when they do produce bi-
ases, is part of the plan for the year 2000 and it was the plan for
1990 as well.

Mrs. MALONEY. Anybody else like to comment on this?

Ms. BRYANT. Yes. I would like to comment on it because if you
look at, we had an initial count. Then, we had the demographic
analysis that showed the net undercount was 1.8 percent. One of
the former panelists sort of agreed that maybe that was the best
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estimate of where truth was. We did the post enumeration survey
and came out with a 2.1 percent.

Later, as part of the study, both for the study going ahead to how
do we improve for 2000, but more immediately to do with post
censal estimates, went through and did a super super super eval-
uation of the post enumeration survey and did find this computer
error. We also knew that we had to specify a year in advance ex-
actly the techniques we would use, which I think the Census Bu-
reau will do again in 2000, so that there can be no questions of ma-
nipulating, and made some other improvements, one of which is
showing up in this 2000 plan. That is, to stratify the State level
since you are going to be doing this for apportionment.

If you look at the 2.1 post-enumeration survey, the 1.8, the demo-
graphic analysis, the 1.6, which was the refined post-enumeration
survey, any one of those three is closer to the real population of the
United States than the census as enumerated and as left
unadjusted.

Mrs. MALONEY. Thank you. Dr. Bryant, would you comment or
would you agree with the characterization of the previous panels,
that reducing costs drove the design of the 2000 census and that
accuracy was secondary? The talk about the National Academy of
Sciences writing so extensively on cost.

Ms. BRYANT. There was a congressional mandate in setting up
that panel.

Mrs. MALONEY. By mandate, you mean a law? There was a law?

Ms. BRYANT. It was instructions. I don’t know how formal or in-
formal.

Mrs. MALONEY. It was a law, the one that we passed.

Ms. BRYANT. The two reasons for setting up that panel were
given as improve accuracy and reduce cost. The Congress was very
upset about the fact that we had a larger differential undercount
than had been measured in 1980, and that costs had gone up more
than the inflation of price and population. So the National Acad-
emy of Sciences was under that mandate to look at cost.

Mrs. MALONEY. So in other words, they were instructed to write
and to take into account cost.

Ms. BRYANT. That was a particular concern of Hal Rogers, who
was then the ranking minority member. He would now be the ma-
jority chairman of the Budget Subcommittee that oversees the cen-
sus budget.

Mrs. MALONEY. Because we had continued to spend more and
more money on the census, yet the undercount had grown and in
fact gotten larger.

Ms. BRYANT. I think the panel in the end of course put their
focus on how do you improve accuracy rather than cost alone.

Mx;is MALONEY. My time is up. So I hope we'll have a second
round.

Mr. MILLER. I mentioned before this issue of trust. What we have
to decide and make these decisions as we go through to the 2000
census, is so fundamental to our democratic system. We have to
have census that is trusted by the American people. We all under-
stand that. We're talking about statistics today, but the issue of
trust has to be there. When we make such a dramatic change, as
has been proposed this year, the burden of proof is on the new di-
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rection they are going. That is where we have this issue of trust.
How can we trust these numbers?

As I said, there’s so much cynicism in this country about what
goes on in Washington right now on all kinds of areas. You say
well, we don’t have any political appointees but one at the Census
Bureau, correct? But you know, 1996, the Immigration and Natu-
ralization Service only had one political appointee and thousands
and thousands of people were illegally made citizens in order to
vote, and there was only one political appointee there.

So we have every reason and the American people have every
reason to say wait a minute, do we trust this. What you are saying
is we have fancy computers in Washington and we have all these
smart Ph.D.s up here. Trust us and we’ll give you one number.
We're not going to let you see all the details. We're only going to
give you one number because we are afraid you will check it.

You talked about the issue, Dr. Fienberg and Dr. Bryant, about
over the time there were three different adjusted set of numbers,
as we worked on that, But it took a couple years to work through
that process. You know, this proposed in the year 2000 is only 5
weeks to come up with adjustments. Are you aware of the 5 weeks?
1 m‘;ean GAO has got great concerns about the 5 week issue. Are
you?

Ms. BRYANT. Well, anything to do with the census, you always
have enormous timing problems because this is, as you have said
yourself, the biggest operation outside of war.

I point out that the Census Bureau benefits from that, it has
been working on this over a 10 year period and even going back
further if you go back to 1980. So I think a lot of improvements
have been made. The technology is much better, the computer pro-
grams for matching. The interviews will be done using laptop com-
puters, which will make—I mean the ICM interviews, which will
make everything go faster than before.

As far as trust, this is one reason why I wanted to point out that
this is not a program that had been developed by the Clinton ad-
ministration, which obviously has a trust problem right now. This
is a program that has been developed by professional statisticians
at a Bureau that is, I think, world class and that it is recognized
in the rest of the statistical world as world class, and I think it is
incumbent on this committee to show some trust in the Bureau.

Mr. MILLER. Dr. Fienberg, do you feel bothered by the 5 week
constraint, that you think they can be so perfect in 5 weeks and
it took years before in 1990? I mean there was a problem in the
1990, you would recognize?

Mr. FIENBERG. No, no, no.

Mr. MILLER. Oh, you think 1990 was a success?

Mr. FIENBERG. I think that 1990 was a success. Yes.

Mr. MILLER. Oh, the numbers were perfect the first time around?

Mr. FIENBERG. No.

Mr. MiLLER. Well then it wasn’t a success.

Mr. FIENBERG. Numbers are never perfect when they come out
of statistical agencies for any purpose.

Mr. MILLER. Why should we trust these numbers?

Mr. FIENBERG. They are always constrained by time, by setting,
and by the data collection context.
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Mr. MILLER. Five weeks is enough time to get the best numbers
possible, that we should trust them? I mean it took a couple years,
22 months in 1990, and they changed it three times.

Mr. FIENBERG. The 22 months represents a number of different
efforts, not all of which were geared up to produce the counts for
the Nation. We have now had a tenure learning effort. A computer
error program in 1990 is not a computer error program for the year
2000. It was fixed. We don’t have to spend a year trying to discover
it.

Mr. MILLER. Let me go to another issue. Local review. They are
not doing that this time around. Do you agree with that?

Ms. BRYANT. I agree completely. Local review was a public rela-
tions disaster and a statistical disaster.

Mr. MILLER. But isn’t that something about trust? I mean the
local review——

Ms. BRYANT. No. I think——

Mr. MiLLER. Congressman Petri, didn’t Congressman Petri’s dis-
trict find a mistake? I mean in the experience in Columbia, SC,
they missed a whole zip code. I think Congressman Petri, there’s
something they missed in his district and local review determined
that. And are you saying we are so good in Washington, we are not
going to trust local people?

Ms. BRYANT. No. I think that they have got a better thing going
than local review. That is this program in which thanks to the
work of the Congress in changing the law so that the Post Office
and the census can compare mail addresses and they can be com-
pared with local. You know the local communities can look at the
mail address in advance.

Local review was really to look at the mismatch between ad-
dresses and blocks.

Mr. MILLER. Didn’t it turn up some mistakes in 1990? Congress-
man Petri, for example. I remember him testifying or stating that
they found a——

Ms. BRYANT. Local review turned up all of these complaints that
sent us back into the field with this very very expensive re-canvass
that produced virtually nothing. Yes, there were errors in geo-
graphic coding, but remember, that was the first time we ever had
the geographic mapping system. Those kind of improvements or
corrections made in the field are now permanently in place.

Mr. MILLER. I am still scared of a rather risky plan.

Congressman Shadegg.

Mr. SHADEGG. Thank you, Mr. Chairman. Thank you members of
the panel for your testimony. I appreciate it. I have got to tell you
that in part, I don’t really know where to begin. I have got so many
questions.

Mrs. Maloney, I will give you multiple additional extensions as
long as the chairman will agree to it because I have got a gazillion
questions.

I do know one thing. Arizona would have liked that other seat.

Mr. FIENBERG. So would Pennsylvania.

Mr. SHADEGG. I also know, Doctor, you pronounce your name——

Mr. FIENBERG. It’s Fienberg, and it is spelled F-1-E.

Mr. SHADEGG. OK. Fienberg, Dr. Fienberg. I know that I cer-
tainly agree with you on one point. That is, you have got to set a
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set of rules and you have got to say those are the rules and they
cannot be changed after the fact no matter what you discover, be-
cause 1 am deeply worried about the issue of integrity. I think the
chairman hit upon this. I will tell you, I believe there is almost
nothing more important that we can do in this system than to do
this count accurately and to make the American people have con-
fidence in it.

We have been talking about, the chairman has been talking
about, errors at the congressional level. I worked in Arizona during
reapportionment in the last cycle. I hired the statistician who did
the computer work. I stood beside him as the lawyer. When I
watched him doing those tiny little census blocks and making deci-
sions that affect people’s lives at a very finite level, tiny little
areas, areas we have in Arizona. We have census tracts with very
few people and census blocks with very very few people. I worry
dee?ply about the consequences of that. I assume you agree with
me?

Mr. FIENBERG. I do agree, but it is also the case that error for
those tiny census tracts is not ultimately the issue because when
you do apportionment, you take them and you piece them together.
So it’s errors at the boundary, when you take the collection and
when you add one and subtract one out. So I believe that you have
characterized the issue. The question is

Mr. SHADEGG. Have you ever sat in front of the computer and
watched the line that says you are in this district and you are out
of that district?

Mr. FIENBERG. Yes.

Mr. SHADEGG. Well at that point, you may be at the boundary,
but the errors in the census tract at that boundary matter.

Mr. FIENBERG. But for the collective that you produce at the end,
what I would argue is that the numbers are quite different and
much more stable.

Mr. SHADEGG. My friend Ed Pastor and I have radically different
philosophies. I have constituents, people in Arizona, who are his
constituents who intensely wish they were my constituents. I'll bet
you he has constituents who feel intensely the reverse of that.

You testified, Dr. Fienberg, that in the 1990 census, which you
believe was a mistake, there were 25 million errors. Is that a cor-
rect assessment?

Mr. FIENBERG. That number comes from the GAO report. It is it’s
comprehensive estimate.

Mr. SHADEGG. And you accept it?

Mr. FIENBERG. Yes. I actually believe, depending on how you
count, you car: get more. Indeed, if you look at Professor Ericksen’s
testimony, you will see an even higher estimate.

Mr. SHADEGG. Given what you know about the sampling plan for
2000 and the experiences in 1990 then, is it fair to say that mis-
takes will be made in the sampling census as well?

Mr. FIENBERG. In the sampling component of the census?

Mr. SHADEGG. Yes.

Mr. FIENBERG. Or in the entirety?

Mr. SHADEGG. Actually you can answer both.

Mr. FIENBERG. The answer is in every statistical data collection
I know in practice there are errors. The only question is how big
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they are and whether one has a mechanism for estimating them
and perhaps correcting for them.

Mr. SHADEGG. Isn’t it also true that errors in the survey portion,
as a result of the fact the survey portion, to use Dr. Bryant’s words,
merely tops off, those errors actually have the potential of magnify-
ing themselves. Don’t they?

Mr. FIENBERG. No.

Mr. SHADEGG. You take a sample. You determine that that is the
correct sample and you apply it to the larger effort. If there is a
larger block that you are applying that sample to, that is going to
magnify the overall error when the smal. sample is applied to the
larger group. Isn’t it?

Mr. FIENBERG. You are asking, if you attempt to generalize from
a sample to a population and you have errors, the errors do mag-
nify. Yes.

Mr. SHADEGG. And you just explained to me that that’s exactly
what is going to happen here. Right? You just told me that my con-
cern about the error in a census block in Arizona, rural Arizona,
that has 20 people in it, doesn’t matter because you are going to
assemble all those tiny census blocks into a district and so it really
kind of doesn’t matter.

Mr. FIENBERG. I didn’t say that. You have conflated two different
comments. They don’t go together.

Mr. SHADEGG. All right. Is it not true that under the plan devel-
oped by the Census Bureau, they are going to take the sample, and
as Dr. Bryant says, they are going to add it on the top? They are
going to project from a small sample and say we have got to add
this and we’re going to say there are so many missed. We are going
to add to that and we are going to base it on this little sample?

Mr. FIENBERG. It is not so little, but yes. We are going to gener-
alize from the sample to the population of non-responders. Yes.

Mr. SHADEGG. So clearly there is going to be a magnification at
that point?

Mr. FIENBERG. Yes.

Mr. SHADEGG. So can’t one argue that by necessity, sampling is
going to magnify existing errors in the system?

Mr. FIENBERG. Except that balancing the sampling error that one
gets because you have sampled rather than gone to the entire pop-
ulation, is the elimination of two kinds of errors, omissions and er-
roneous enumerations. In particular, erroneous enumerations
should, under the current plan, be drastically curtailed because of
the timing issue and how it relates to the timing that Professor
Ericksen explained a little while ago. That was roughly half of the
overall error in the census.

Mr. SHADEGG. As I said, I have dozens of questions. Let me just,
if I could comment on the end of that. My deep concern is that
when you do that process and you magnify the one upon the other,
you are going to in fact make more serious errors. I would cite as
an example right now that we are told across America, that Ameri-
cans believe by numbers in the 60 percent, nothing should be done
about the President right now. But if you applied that to a small
group of people, can we apply that broad generalization about the
American people down to the State of Arizona, down to Maricopa
County, down to my congressional district?
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What about local characteristics that make it different? I am
told, for example, national polling says the President’s support is
way up there at this high level. You go to the State of Utah and
the same statistical broad poll gives you a dramatically different
result because the people of Utah are looking at this issue dif-
ferently. I have got more questions.

Mr. MILLER. There was an article I mentioned earlier, and I don’t
know if any of you all could be aware of this article in the Associ-
ated Press. It was a Tuesday article in Vermont about the unem-
ployment rate dropped. It was the lowest rate since 1988. It
dropped six-tenths of a percent in 1 month. The article in the paper
says the department warned that the sharp decline may have been
caused by a statistical sampling error by the U.S. Census Bureau.
The numbers will be revised by the end of the year and then, more
accurate data will be available.

I assume you don’t know anything about the details of this and
I'm not going to ask you. But this type of error happens. This is
what creates doubts. You say the issue of polling—President Clin-
ton used the word polling when he was in Houston with you talk-
ing about the census, at a very specific hearing, not a hearing but
a program on the census. He just starts talking about polling be-
cause he obviously believes in polling a great deal. But does that,
I mean this happens a lot I guess. I mean they are admitting a
sampling error with this AP.

Mr. FIENBERG. Well, I would suggest that there’s a misplaced ar-
ticle. I have a friend who says that newspapers are never accurate
when they relate to something he knows about, but he always be-
lieves they are accurate for something that they don’t.

I would guess that the original statement, because I have seen
statements like this before, said may have been caused by sam-
pling error, that is uncertainty. Therefore, we have to wait until
the end of the year to have enough data and aggregate it in order
to—

Mr. MILLER. That’s the problem. You have to wait. We're only
going to have 5 weeks to make these decisions in the year 2000 if
it’s proposed.

Does it bother you, by the way, that you know, we have three
Federal judges in a unanimous decision. One was appointed by
President Clinton, has said it’s against the law. It ruled on the con-
stitutionality of it and we're going to drag this out. I mean we have
another three judge panel that will rule soon too. I mean we just
need to move forward on this. I mean the sooner we make a deci-
sion, the better. Is that right?

Ms. BRYANT. The Census Bureau plan was set up with a review
of all the rulings prior to this one. As I said in my testimony, the
weight of case law was that sampling was not precluded for im-
proving the accuracy. That goes back to all of the looking at wheth-
er Secretary Mosbacher would or would not have had the right to
make a decision for adjustment. It goes back to all of the cases by
cities against the Census Bureau.

Mr. MILLER. I'm not a lawyer.

Ms. BRYANT. I'm not a lawyer.

Mr. MILLER. I think it’s wrong to use sampling, not because of
the legal reasons, but my understanding is that the judges ruled
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on the basis of law on this plan. In 1990 and in the other cases,
rulings were about adjustment to a full enumeration, which is a
different issue. That is the reason these three judges ruled not only
on the standing issue, but as a unanimous.

Ms. BRYANT. The Department of Justice did give an opinion in
1994, I believe it was, that it was all right to go ahead with this
sort of a plan.

Mr. MILLER. Well that’s where you get into these trust issues.
That is the reason we have three Federal judges and we're going
to have more judges.

Ms. BRYANT. As I say, if this one goes to the Supreme Court,
then I will have nothing to do with it.

Mr, MILLER. Well this is the first time they have ruled specifi-
cally on sampling and not adjusting the full enumeration. So there
is a difference. To keep saying all these other courts have ruled
that way, well that was the adjustment in 1990. That is a different
issue than the fact that we're not counting, we’re not going to do
a full enumeration.

Let me clarify that, we are not going to count 10 percent. Is that
right or wrong?

Ms. BRYANT. As I said, if more than 90 percent turn in their
questionnaires, every questionnaire is going to be processed.

Mr. MILLER. But realistically, you are——

Ms. BRYANT. But the realistic thing is that last 10 percent you
can’t do a good job on. That is what Professor Ericksen testified.

Mg MILLER. Is the last 10 percent the hardest to count 10 per-
cent?

Ms. BRYANT. Yes. Because those are people who have not cooper-
ated, not just with the mail but with the fact that the Census Bu-
reau still goes out and makes followup calls to try and get them.

Mr. MILLER. My understanding, correct me if I'm wrong, is that
let’s say in an area, a census tract, 60 percent of the people re-
spond. OK? By mail. We’ll use easy numbers. My understanding is
they will take 30 percent and they’ll do the followup. The other 10
percent they won’t. Is that your understanding? That is your un-
derstanding?

Ms. BRYANT. Yes.

Mr. MILLER. So you are saying——

Ms. BRYANT. A randomly selected 30 percent.

Mr. MILLER. Then if it is randomly selected of that 40 percent,
it can’t be the 10 percent hardest to count.

Ms. BRYANT. No. You are right. That would not be the hardest
to count. Your question to me, as I heard it, was are the last 10
percent the hardest to count. If you are talking about direct enu-
meration, yes. The last 10 percent are the hardest to count.

Mr. MILLER. Earlier when we were talking, Dr. Brown talked
about this matching problem, and that you really need to get a
very high percentage of accuracy in the matching. That doesn’t
bother you, if you only get—he says we should get up to 97 or 98
percent of the matching. That’s the key to the ICM. Right?

Mr. FIENBERG. No.

Mr. MILLER. Oh it’s not? Oh, OK. If they don’t match, it doesn’t
really matter?

Mr. FIENBERG. No.
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Mr. MILLER. Because trust is in Washington. We have smart peo-
ple?and big computers and we can do it. Is that what you are say-
ing?

Mr. FIENBERG. The answer is that if you could match perfectly
you would get better numbers and better estimates. But the 98 per-
cent number I have never—I have heard him say this before. I
have heard others say it. I have never seen a calculation or a docu-
ment that would explain why.

Mr. MILLER. What number do you think we should try to have
a match for?

Mr. FIENBERG. I think we should aim to get them all read, but
I don’t think that we will.

Mr. MILLER. What we are doing is looking at this, and it’s been
stated before, looking at one set of errors you might like versus an-
other set of errors you may not like. So there are going to be errors
either way. We know there is going to be an undercount. But to
say that we should trust this system whether it’s the Census Bu-
reau, which is going to be President Clinton’s Census Bureau, as-
suming he is still in office, that will be doing that. We still have
concerns about this trust issue.

Mrs. Maloney.

Mrs. MALONEY. First of all, I would like to allow Dr. Bryant an
opportunity to respond to my colleague, Congressman Shadegg’s
question about the error on the census tracts. Would you like to re-
spond to that set of questions from practical experience?

Ms. BRYANT. I have been in—I was with a company in 1980 that
did reapportionment, so I have looked on the screen and watched
reapportionment being done and the moving of a block here, a tract
there and stuff like that. But always the test of how good each plan
is that you aggregate those. That you aggregate those census tracts
up and then look at did you come out with equal population. If you
are on one side or the other, what does the past vote look like it
would be.

So the tests are always done at this aggregated level of the legis-
lative or congressional district. They are not done down at the
block level. You will go through a number of alternatives.

Mrs. MALONEY. I would like to ask Dr. Fienberg, all the previous
witnesses based their objections to the post-enumeration survey on
Dr. Breiman’s estimate that most of what was measured by the
PES was error, not true undercount. Would you explain to me
whether or not you agree with that assertion and why?

Mr. FIENBERG. Well I disagree with his characterization, in his
use of the term bad data. I could go through his tables and explain
why. I did in my comments that accompanied his. But there is a
much more fundamental flaw in the reasoning he presented to this
committee. It is wrong and it's potentially misleading. We should
understand it. So let me try to give an example.

Let’s suppose that this plan for the year 2000 takes place. I want
to give a hypothetical. And that there are 30 million erroneous enu-
merations that occur in the census. They all happen to happen east
of the Mississippi. Then there are 30 million plus one omissions.
They all happen to happen west of the Mississippi, which includes
Louisiana and California and Arizona. The net census undercount
is one. The difference between those is one.
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Then the census comes along with the ICM and actually meas-
ures the errors. By god, they get it right except for one omission.
Professor Breiman would then tell you that 100 percent of the net
census undercount is due to error, bad data. Yet Congressman Mil-
ler and Congressman Shadegg would be ecstatic to have all the
omissions corrected and have all of the erroneous enumerations
taken away from New York and Pennsylvania, where 1 come from,
and elsewhere.

So the Census Bureau would get it almost perfect, unbelievable
results. Yet Dr. Breiman’s benchmark would tell us that 100 per-
cent of the census estimate for undercount was error. That is just
flat out wrong. That same thinking applies to a somewhat lesser
degree to all the calculations and all the discussion in his paper.

Mrs. MALONEY. Dr. Fienberg, would you explain to us the dif-
ference between the 1990 post enumeration survey and the 2000
integrated coverage measurement, and how those changes affect
the quality of the any adjustment to the census?

Mr. FIENBERG. Size. They go by different names. But the surveys
have essentially similar characteristics. The new one is five times
the size of the other. That is a big big difference. In all my re-anal-
yses, in all the re-analyses that 1 examined from 1990, the biggest
shortcoming of the post enumeration survey was its size. The Na-
tional Academy of Science’s panel said essentially the same thing.

So the biggest change is size. There’s a different structure to the
design as a result of the size. There is very different timing for this
as a result of the plan to integrate this with sampling for non-re-
sponse follow-up. The Census Bureau will be able to take it into
the field in a different fashion, implement it with different care,
and in light of the reduction or expected reduction of erroneous
enumerations that would come about from sampling for non-re-
sponse follow-up, the expectation is that all of the processes to
check on quality will actually occur in a more direct and easy to
understand way.

I can’t promise it is going to be better. There are still details to
resolve. But if ever there was anything that had a shot to improve
things, I think this is it.

Mrs. MALONEY. My time is almost up before I start on a series
of other questions.

Mr. MILLER. Mr. Shadegg.

Mr. SHADEGG. Thank you. Let me just start by saying I believe
very strongly that as statisticians, you can have passionate views
about this issue on one side, and as policymakers we can have pas-
sionate views about this issue on the opposite side. I don’t think
you have to consider, indeed, your profession doesn’t require you to
consider the policy implications that we have to consider. That is
why I go in part to this issue of trust.

Before 1 go forward, I want to say, Dr. Bryant, I don’t know
where you did your redistricting, but I think you and I were on dif-
ferent planets. Because in point of fact, in Arizona where you have
to live within the Voting Rights Act, it is simply not true that “ev-
erything is done in the aggregate.” I watched and I know that we
went down the street block by block, literally in rural Arizona. This
family, this household in, that family, that household out. We did
that all through the process. Quite frankly, under the Voting
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Rights Act, which was my legal expertise, we said Hispanic fami-
lies in, white families out. Native American families in, white fami-
lies out. It gets right down to specific houses. So the notion that
it’s all just a big generalization is simply not true, at least not in
a Voting Rights Act State like Arizona.

That takes me, in case I don’t get a third round, to a huge issue
for me, which I ask any one of you to explain to me because I can’t
understand it. The Census Bureau plans, specifically says point
blank, that we are going to do enumeration for all of America ex-
cept we are not going to do sampling—I'm sorry, we are going to
do sampling for all of America, but we’re not going to do it for
American Indian reservations, Alaskan Native villages, Virgin Is-
landers, or in the Pacific Island Territories. Now A, on a policy
basis, I do not know how you can justify doing it for all of America
and not doing it for that group.

I have Indian reservations in my State, many, many, many of
them. I think all of America knows that Native Americans was al-
leged the most undercounted category in America last time. I have
even beyond the policy question of saying we’re going to do it for
white Americans, we are going to do it for black and Hispanic
Americans, but we are not doing it for these categories, I have pol-
icy questions on that.

But beyond that, I have equal protection problems. Why in the
world would not people in those areas have a due process right and
an equal protection right to sue and say this is a completely bogus
census because they never gave a reason which could be justified
under the Constitution for applying a different set of rules. I offer
all three of you a chance to respond.

Ms. BRYANT. I repeat of course that I am not the census director
and do not know all the current details.

Mr. SHADEGG. Don’t worry. They are not willing to answer either.

Ms. BRYANT. Indian reservations, as you know, are not Federal
territory, not State territory. They are independent nations. There-
fore, are always dealt with somewhat differently on the census,
with the cooperation of the rulers of those independent nations.
Alaska Native villages are a very unusual weather problem be-
cause most of them are fishing villages. You have got to get in
there and get them enumerated before the ice melts. Then once the
ice melts by April 1, when we do the rest of the country, a lot of
the people are out fishing. So that’s why there are actually special
things done for them that are probably better and more complete
just because they have to do them early, when everybody is locked
in by the snow up there.

Mr. SHADEGG. Does that explain simply not applying the sam-
pling techniques? If sampling techniques are good for everywhere
else, why wouldn’t they be good there?

Ms. BRYANT. It would be because you would be going back later
after the ice had broken up and you would lose some of those peo-
ple. But I don't want to——

Mr. SHADEGG. Reservations get snowed in.

Ms. BRYANT. I don’t want to comment on specific operations of
the 2000 census. That should be commented on by the Census Bu-
reau or the incoming director.

Mr. SHADEGG. Dr. Ericksen or Dr.——
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Mr. FIENBERG. I agree with you completely about the principles.
Without seeing the detail of the plan, I can’t say for sure, but it
would be my expectation that under the plan as I have read it in
the past, without these details there, that those populations would
in fact be well in excess of the cut-offs that we've been talking
about for sampling through these other special processes that are
used for them. If they weren’t, that the Census Bureau should be
asked and indeed should be directed to do something about them.

Mr. SHADEGG. I guess I am confused by your answer. The Census
Bureau is going to apply sampling techniques to every census block
and tract in America, to the whole system, except for the areas that
I have talked about. If you happen to live, by the way, in a Native
village and you are not Native, you are an Anglo, well we're not
going to apply sampling to you. So a Caucasian American in a Na-
tive village somewhere in Alaska gets treated differently than a
Caucasian American somewhere else in the world?

Mr. FIENBERG. The people in those areas are enumerated in a
different fashion than the mail-out mail-back enumeration that’s
applied to the rest of the Nation. So there are additional proce-
dures. If they don’t cover it, they should. So I agree.

Mr. SHADEGG. Just to followup on that point, if they are enumer-
ated in a different fashion, then the only reason not to apply sam-
pling to them must be that enumeration itself there is better than
sampling. And if enumeration is better there, it’s good enough, it
doesn’t need to be improved by sampling, why isn’t enumeration
good everywhere?

1\1/[1'. FIENBERG. No. I didn't say that. It is because of the spe-
cial—

Mr. SHADEGG. That’s the fact.

Mr. FIENBERG. No. It’s a special set of techniques applied in spe-
cial settings which provide a different yield because you start with
a different base. You could apply sampling there and it may or may
not depending on the timing, as Dr. Bryant has said, improve the
count. But it may not.

Mr. ERICKSEN. Every census that I know of, going back for the
last three or four censuses, there have always been special popu-
lations which require special methods of counting. Another example
would be the population of homeless people. These are usually pop-
ulations which are small in number with very particular character-
istics. The method which is used for well over 99 percent of the re-
maining of the population in the statistical judgment of the Census
Bureau doesn’t work for them. Virtually every one of those special
situations that I know of, the Bureau’s alternative method has
been a common sense, clearly superior way of doing it.

Were I able to review the details of the situation on the Indian
reservations, it’s quite likely that their method is better for that
particular situation which is quite unique in a number of ways.

Mr. SHADEGG. If I could just conclude my comment. We have a
principle in this Nation called equal protection of the law. There
are people in rural Arizona whose living circumstances and there-
fore, whose ability to respond to an enumeration is identical,
though they live off of a reservation and they are not Native Amer-
ican. How can I go back and tell them this is a fair system? Their
living conditions, their rural lifestyle, their lack of mail coverage is
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identical to the Native Americans living next to them, but a dif-
ferent rule applies. I don't think it can be justified.

Mr. MILLER. All right. We’ll conclude the hearing now. One
thing, let me thank all eight witnesses. I appreciate it. It was a
longer day than I think any of us were expecting, but it was very
important, I think, to have eight eminent statisticians here. We
find there is a real division of opinion within this community, that
is not all 100 percent of them think one way or another way. There
are concerns and problems whichever way we go.

Let me have a couple of unanimous consents. In case there are
additional questions that Members may have for our witnesses, I
ask unanimous consent for the record to remain open for 2 weeks
for Members to submit questions for the record. I'll let witnesses
submit written answers as soon as practical. Without objection, so
ordered.

I also ask unanimous consent that all Members’ and witnesses’
opening statements may be included in the record. Without objec-
tion, so ordered.

Meeting adjourned. Thank you.

{Whereupon, at 2:36 p.m., the subcommittee was adjourned, sub-
ject to the call of the Chair.]
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