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Preface

The Panel to Review the 2000 Census was established in 1998 by the Committee on Na-
tional Statistics of the National Research Council at the request of the U.S. Census Bureau. The
panel has a broad charge to provide an independent assessment of the quality of the 2000 census
operations and results. It is charged in particular to review the statistical methods of the 2000
census, including the use of the Accuracy and Coverage Evaluation (A.C.E.) Program and dual-
systems estimation (DSE), along with other census procedures that may affect the completeness
and quality of the data.

As part of its work, the panel held three open workshops on topics related to the A.C.E. and
possible adjustment of the census counts for population coverage errors. The panel has prepared
proceedings of each workshop to be part of the public documentation of planning for the 2000
census.

The first workshop was held October 6, 1999. It considered issues of the A.C.E. design that
had not yet been completely worked out by the Census Bureau staff. Topics discussed included
methods and issues for determining post-strata for estimation, obtaining the final sample of block
clusters from a larger initial sample, and imputing values for missing responses on characteristics
needed to define post-strata.

The second workshop was held February 2–3, 2000. It covered the dual-systems estimation
process from beginning to end. The third workshop was held October 2, 2000. It laid out the
process the Census Bureau planned to follow in order to reach a decision by March 1 on whether
to adjust the census counts for purposes of congressional redistricting.

This volume provides the edited transcript of the proceedings of the second workshop. (See
National Research Council, 2001b and 2001c for proceedings of the first and third workshops.)
The substance of the participants’ remarks has not been altered. Some text has been added [in
brackets] to spell out terms, clarify who is speaking, and make sentences complete. The only
material deleted consists of introductions of speakers. A list of invited participants and their
affiliations (at the time of the workshop) is provided at the end of the document.

Papers prepared by Census Bureau staff were distributed to participants before the meeting.
They are often mentioned in the discussion, and appropriate citations have been added in the
text to refer the reader to the relevant bibliographic entry in the references. All of the documents
are available on the Census Bureau’s web site: http://www.census.gov.

For explanations of terms and discussion of the design of the A.C.E. as it was implemented
in 2000, please consult the interim report of the panel, The 2000 Census: Interim Assessment
(National Research Council, 2001a).

I want to thank the Census Bureau staff who prepared materials and participated in the work-
shop. Particular thanks are due to Howard Hogan, who did a superb job in presenting a complex
set of materials to the panel members and invited participants.
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viii 1 PREFACE

I also want to thank the panel members and invited participants for their thoughtful com-
ments and probing questions during the workshop.

Finally, I want to thank the panel staff who prepared this proceedings. They include Con-
stance Citro, Maria Alejandro, Agnes Gaskin, and Daniel Cork.

Janet L. Norwood, Chair
Panel to Review the 2000 Census
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OPENING REMARKS, FIRST DAY

DR. NORWOOD: I want to welcome all of you to this workshop on dual-
systems estimation [DSE] that, as you know, is sponsored by the Committee on
National Statistics Panel to Evaluate the 2000 Census.

This panel has been working for some months now attempting to learn as
much as we can about this census and to gather background information about all
aspects of it. We have had several meetings. We have, of course, read much of the
literature. There is a lot of it, so I cannot say that we have read absolutely all of it,
but we have done a pretty good job of that. We have listened to the Census Bureau
describe its plans. We visited census offices during the dress rehearsal and visited
several of the processing centers. We will be doing much more of that.

This workshop is another of our efforts to learn as much as we can. I want to
emphasize that this panel has no position on any of these issues at this time. We
remain completely objective—not an easy task, in this, one of the most politically
charged census efforts in our history. But we are not interested in the politics of
this effort. I spent my whole life staying out of politics. We are here to learn about
the plans for 2000, not to reconsider what was done in 1990. Our purpose is not
to provide specific advice to the Bureau on the issues that will be presented today,
although, of course, it is possible that the discussion on some of the issues might
prove useful to the Census Bureau. We are here doing the job that has been asked of
us, to use our knowledge and experience to evaluate all aspects of this monumental
effort of measurement—operational, preparation, collection, compilation, survey
design, statistical methods—so that we can produce an informed evaluation.

We know that the issues to be discussed here today and tomorrow have been
the subject of considerable controversy, in the Congress, the courts, and in the
statistics profession. I expect that differences of opinion will surface among the
speakers today. Indeed, I hope that will be the case. But let there be no mistake:
this panel has no position on dual-systems estimation or on the issue of adjust-
ment itself at this time. We have deliberately invited a number of professional
statisticians who we know have different views on the issues to be discussed. We
are sponsoring this conference today as a part of our effort to review the statistics
of adjustment in a professional, non-political environment, so that we will have
a fuller understanding of the issues we will need to consider in completing our
evaluation.

Let me just take a moment to tell you how I plan to run this conference. I shall
try my best to keep to what I think is almost an impossibly tight time schedule.
Howard Hogan, from the Census Bureau, will present each set of issues. He will
have a block of time in order to make those various presentations today and to-
morrow. Members of the panel will, I am sure, raise questions or make comments.
Of course, others of the specially invited guests will have an opportunity to do so
as well.

The timing of all the breaks will be very carefully monitored. I ask that you
return to your seats as quickly as possible after them.

The speakers will be expected to stick to the specific issues before us. Com-
ments, of course, must be relatively brief and to the point. I know many of the
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2 1 PANEL TO REVIEW THE 2000 CENSUS

people here quite well, and that may be a little difficult. But I think we will manage
it.

I hope that you will forgive me when I am forced to curtail the discussion. I
fear that if I do not keep the time with an iron hand—and I have asked for a little
monitor here—we will just not accomplish our goal today and tomorrow.

Once again, let me emphasize that we are getting at this, really, with no holds
barred, and no comment, no question that is raised by members of the panel
should be taken as an indication of any position of the whole panel. The panel
has not discussed dual-systems estimation as yet. We are here, really—and rather
eager, as a matter of fact—to engage in an intellectual discussion, not to take sides.

I would like to, first, introduce the special guests. We have a lot of guests here,
and I am pleased that they are all here. We have eight participants who are sitting
toward the front here, who will be participants: Barbara Bailar from NORC [Na-
tional Opinion Research Center]; Stephen Fienberg from Carnegie Mellon; David
Freedman, University of California at Berkeley; Bruce Spencer, from Northwest-
ern; Philip Stark, University of California at Berkeley; Marty Wells from Cornell;
Don Ylvisaker, University of California at Los Angeles; and Alan Zaslavsky, from
Harvard.

We have some other invited guests as well, whom I would like to introduce:
Lynne Billard, from the University of Georgia; Hermann Habermann, from the
United Nations; Charlie Jones; Ben King, who is chairman of the Committee on
National Statistics Panel on 2010;1 Mary Mulry; John Rolph, from the University
of Southern California, also chair of the Committee on National Statistics; and
Kirk Wolter, from NORC.

I should say that we also have Ken Prewitt, the director of the Census Bureau.
We also have Bill Barron, who is the deputy director of the Census Bureau.

Ken, would you like to say a few words?
DR. PREWITT: Thank you, Janet. It obviously goes without saying that the

Census Bureau takes this meeting very seriously. We are much indebted to the
Academy and to the panel for having organized it, for having given so many pro
bono hours to struggling with this as we try to put Census 2000 in place.

A word or two on Census 2000, then I will turn more specifically to the agenda
today. As I have said many times to the press—Census 2000 is on schedule and
on budget, as of today. That does not mean that we will not have operational
difficulties that have yet to be encountered. But right now we are in as good a
shape as we could hope to be in terms of mounting it. Obviously, the census has
started. Our operations in remote Alaska have been launched successfully, and
not just on the PR front, but also operationally successfully. The hiring is slightly
above target right now. We want a pool of 3 million. We wanted to be at 45
percent this week; we are at 48 percent. Our budget estimates look good. None
of our major operations are not within the budget boundaries that we had set for
ourselves. As you will hear in a moment, the A.C.E. listing is on schedule.

There is no major operation right now that is not where it needs to be for this

1The panel referenced here is the Panel on Research on Future Census Methods, which is charged
to advise the Census Bureau during its early planning for the 2010 census.
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PROCEEDINGS, SECOND WORKSHOP 1 3

moment in the launching and implementation of Census 2000—MAF [Master
Address File] production, and I could go on down the line.

I just wanted to put that as part of the setting, because, as I will get to in a
moment, obviously one of the issues for DSE has to do with operational capability,
as well as some of the technical issues. Indeed, as I have said to this panel and I
would like to say to this audience, if it [the census] does unfold as robustly as we
hope it is on an operational front—I should also say, on the promotion front—it is
going to be much, much bigger than any of us could have imagined. I do not mean
the Census Bureau’s promotional effort; I mean the country’s promotional effort.
I just left a meeting this morning with members of the California Assembly. The
California Assembly has just voted $24.7 million to, quote/unquote, “help” us do
the census. States and cities and counties all over this country are investing their
own resources, their own labor effort into a successful census.

Needless to say, we welcome it, but it also creates some operational complex-
ities at the edges. There will be many, many, many things connected to Census
2000 that will not be under the direction or control of the Census Bureau itself.
In that sense, it is a very different kind of census. I do not want to underestimate
that. It is a very big deal. There will be many, many little problems that will be
created because we have between 40,000 and 50,000 different groups and local
governments who, for their little area or their constituency, believe that they are
doing the census—not just promoting it, but actually helping us do it. That raises
lots and lots of complicated issues at the edges. I could give you endless anecdotes
on that.

As a generic issue, as I say, it is to be welcomed, but it is not without its
complications. I met yesterday with the GAO [U.S. General Accounting Office]
and challenged them, in effect. When they actually evaluate this census, they
are going to have to evaluate not just what the Census Bureau did, but what the
country did. This is a metaphor that we have used, but it is within the realm of
accuracy. It is not hyperbole. It really is a census being shared with the American
people, with all the implications and complications that that creates.

So I just wanted to make a few comments of that sort to set the stage for today’s
meeting.

With respect to DSE, as I read and hear the criticisms, it seems to me that they
fall into three broad categories. There is, of course, the concern or criticism that
the Census Bureau, in its design, is engaged in partisan politics; secondly, that the
Census Bureau is perhaps not sufficiently competent to manage an operation as
complex as the dual-systems estimation operation—and sort of a sidebar on that
one, at least as I read the literature, that even if it were, it maybe does not have
the wherewithal (because it may not be doable) to get the public to comprehend
it. That is, there is a sort of public comprehension problem, quite separate from
the competency of the Bureau to actually do it. Third, of course, and by far the
most important issue as far as we are concerned—because it is, fortunately, fact-
based—are the serious differences of opinion and viewpoint about whether DSE
will actually improve census coverage and counts.

Let me just talk about each of those very briefly. The first one, of course, is not
of our doing—“our doing” including everyone in the room—that is, the issue of the
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4 1 PANEL TO REVIEW THE 2000 CENSUS

partisan concern. It has taken what is really a very important kind of technical,
professional debate and captured it and used it for other purposes, well outside the
boundaries, if you will, of the technical and professional debate. Nevertheless, it
creates part of the environment in which we are all caught up. It is not good for the
Census Bureau, it is not good for the national statistical system, and I think it is
also not good for the statistical community, to have had its work be pulled into, in
effect, a debate that is about partisan motivation and partisan attention. I think,
as everyone in this room knows, no one has put on the table any evidence that
the design was selected because it had a known outcome for partisan purposes. To
this date, no one has put any evidence on the table that it would be implemented
with that in mind. Nevertheless, it is the shadow, in effect, that hangs a bit over
Census 2000. It is not the task of this meeting. Nevertheless, I think this meeting
ought to be aware of the fact that anything that we can do to make it clear that this
is a debate about a technical issue, that it is fact-based, that there are reasonable
differences of viewpoint about whether DSE will improve the census coverage, and
that it has nothing to do with anybody’s partisan affiliations or interests—the
more that the statistical community can make that statement, the better it is for
all of us.

Let me turn to the second issue, which is the issue of the operational compe-
tency. I turn to this one obviously not in any defensive manner. I would hope we
would be extremely frank. But I do think it is important to distinguish between
those criticisms of DSE that are based upon technical judgments and those that
are based upon whether the Census Bureau can do something of this complexity
in a competent manner. The Census Bureau is remarkably non-defensive about
conversations about its technical competence and operational competence. I have
only been at the Census Bureau for a year, and I have been part of a lot of other
institutions, a lot of good ones—Stanford University, the University of Chicago,
Rockefeller University, SSRC [Social Science Research Council], and so forth. We
should all be so lucky as to be associated with an institution that is as comfortable
with criticism and self-criticism as is the Census Bureau. It is a remarkable cul-
ture in that sense—and I say this as an outsider—in which the more you beat us
up, the better we like it. In some respects, it means we are probably going to do it
better next time around.

I do not have to remind anyone in this audience (but I do have to remind
from time to time our political and public commentators) that, when the country
debates the undercount, after all, they are debating the report card the census gave
to itself. There is no other way to talk about how well the Census Bureau did,
except to look at the Census Bureau’s own work on how well it did and its own
publication of that effect, including its operational failures and flaws and so forth.
So when I say that we want to talk seriously about operational competency, I do
not mean that in any kind of defensive way. If that is the area that sort of organizes
some of the criticisms of DSE, then I would much rather have it discussed that
way, because I think it is actually better in the long run for DSE. If the problems
are really the competency of the agency, then that is at least something we can
work on.
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PROCEEDINGS, SECOND WORKSHOP 1 5

So I urge us not to be hesitant, if that is one of the lead arguments, to make
that a straightforward lead argument, and we will respond to it as best we can.

In that connection, I add a footnote. This is, to me, just as a reader of the liter-
ature, slightly disturbing—the debate about the coding error in 1990 and whether
it did or did not move a seat.2 Much of the conversation about competency uses
that as one of its lead pieces of evidence. Since the issue of whether it did or did
not move a seat (on which there are people in this room who have quite different
positions) is itself a matter of fact, I would actually urge the statistical community
to sort that one out, because it really is a matter of fact, having kind of a clean,
clear position on whether it would or would not have moved a seat.

I would also urge those who use the coding error as an important piece of ev-
idence about competency to recognize that, of course, a coding error can occur in
any operation, not just in the DSE operation, but also in the enumeration opera-
tion.

I do not mean to back away from it, but I at least would like, insofar as that is
the lead piece of evidence on competency—and not the only one; I appreciate that.
There are very, very strong friends of the Census Bureau who were very concerned
about the pre-Supreme Court design, from the point of view of its operational
complexity and whether we could have pulled it off within the Integrated Coverage
Measurement [ICM] within the nine months. So we are very comfortable having
that conversation. But I see it as a somewhat different conversation from whether
DSE itself will improve coverage the way that the Census Bureau hopes that it
will.

On that front, there are many, many issues, and that is what will be discussed
today. That is why we are so pleased by the day-and-a-half, as we turn to that. The
issues of, obviously, correlation bias and heterogeneity assumptions and the fifth
cell and the “wily trout” and all those kinds of issues, are extremely important, to
see how wide the differences of viewpoint are within the statistical community. If
we can actually focus on what really are the differences, then we can have a really
quite important debate. That does not mean we erase them; no one is expecting
to erase them. But at least let us frame them in the most precise terms that we
possibly can. Obviously, the presentation that Howard will shortly be making
moves in that direction.

I will just conclude with one final comment in the area of technical differ-
ences, which is, as I say, obviously what the meeting is to be about. Howard will
talk about this. John will talk about it a bit as well. I just want to flag it as an issue.
It would be very useful to make sure we understand the difference between distri-
butional accuracy and numerical accuracy. They are different things. It is very
difficult to maximize both of them, as we will try to present. It is important for
the audience and the panel to know that the Census Bureau believes that it should

2Based on the 1990 Post-Enumeration Survey, the Census Bureau developed an initial set of ad-
justed census counts through dual-systems estimation. Subsequently—after Commerce Secretary
Robert Mosbacher’s decision not to adjust the 1990 census—a computer coding error was discov-
ered by the Census Bureau, which necessitated revision of dual-systems estimates and undercount
estimates.
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6 1 PANEL TO REVIEW THE 2000 CENSUS

favor numerical accuracy. That is its operating philosophy in the decennial [cen-
sus]. If the criticisms focus primarily on distributional accuracy or proportionate
shares, but not coverage, then we actually have a difference in viewpoint that is,
in part, about the philosophy of the census, and not just the technical operations
or technical components of DSE. If we actually are having an argument about the
philosophy of the census, that is very important to sort out and make clear that
that is, at least in part, the nature of the differences.

So we do hope that, before the day-and-a-half is over, we have come to some
kind of understanding of why the Census Bureau believes it has to favor numerical
accuracy as its core mission for the conduct of the decennial, and why that neces-
sarily precludes us from maximizing in every instance the distributional accuracy.
I urge us, as we have the conversation, to make sure that we know when we are
talking about a difference in the philosophy of what the decennial ought to be as
against the actual technical components of DSE.

Obviously, Janet and panel, if this meeting can make any kind of headway
whatsoever—and I am sure it will—on trying to really identify cleanly what the
differences are between the Bureau’s recommended decennial and what some of
the concerns have been, it will be extremely valuable. The more cleanly we have
identified it, the more likely we are to be able to take some steps that would move
us in the right direction.

Thanks very much.
DR. NORWOOD: Thank you. Before we go further, I would like to ask people

who have not been introduced to very quickly stand up and tell us your names and
whom you are associated with, if you have an association....

I guess we have the staff of the Committee on National Statistics to thank for
these plush quarters. I would like to thank, especially, Joshua Dick and Jamie
Casey for their hard work in getting all this put together.

We are a little bit behind, so I am going to take some time from John Thomp-
son, who can come up and just give us a very brief statement on where the census
is.

CENSUS 2000 UPDATE

MR. THOMPSON: I will be very brief on where we are. I do want to talk just
a few minutes about accuracy. As Ken said, the Alaska enumeration is under way.
I hope you all saw this picture in some of the various pictures. You look really
good. We are well under way to printing maps. We have to print over 20 million
maps. We have just about finished printing the maps for the first major operation,
which is where we go out and deliver questionnaires in non-city-style areas.

We have a program called “New Construction,” where local governments in
city-style address areas can review their address lists one final time before the
census. We have delivered well over 90 percent of the materials to the local gov-
ernments. They have until, basically, Census Day, April 1, to give us any new
housing units that have been built.
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As Ken said, recruiting is going very well right now, but the big challenge is
yet to come. Our data-capture centers are all open. We have been doing what we
call “operational tests” and “dry runs.” We are finishing the operational tests and
dry run in Phoenix, and we just started our last operational test and dry run in
our Jeffersonville facility. Our Local Update of Census Addresses Program—this is
where local governments can review the address list and challenge—is drawing to
a close. We have completed our appeals process for the rural governments, for the
most part. We have sent the materials out to the city-style governments, and they
are in the process of starting their appeals. That should come to a close probably
by the end of February.

Howard will talk to you about where we are on the A.C.E. [Accuracy and Cov-
erage Evaluation Program]. Let me turn very quickly to a discussion of accuracy.
As Ken said, there are several ways we view accuracy at the Census Bureau. One
way we call numeric, and that is making a particular area as accurate as possible,
or as close to truth as possible, as opposed to another kind of accuracy that we call
either distributive or distributional, which is taking a set of areas or population
groups and trying to bring the relative shares of these groups as close to a true
distribution of relative shares as possible.

Let me first say that both of these concepts are very important in the uses of
census data. I think a lot of attention has been focused on distributive accuracy,
but not very much on numeric accuracy. As Ken said, as we plan the census—
and, actually, those who give us a number of recommendations on how we should
plan the census—we focus, by design, on numeric accuracy. That is, we design
procedures that are designed specifically for unique areas or unique population
groups. If these procedures are carried out to perfection, then we will, in fact, get
distributive accuracy. But we do not use distributive accuracy as a criterion for our
planning. If we were to do that, for example, we would not do our partnership
program; we would not let the state of California, for example, spend $24 million
to try to improve the count; we would not do coverage improvement programs
that we thought would improve the count for one population group, because that
population group is not uniformly distributed across states, which would hurt dis-
tributive accuracy. So we really focus on doing the best job we can for areas where
we see problems.

That is also true of those who give us advice. For example, we get advice that
we should apply more advertising to specific groups. We get advice that we should
select particular tracts in selected cities and try to make these tracts as accurate as
possible, without regard to the effect on the overall distribution of states or cities.

As we plan the census, we really focus on trying to achieve numeric accuracy,
because that is really what I think we can focus on and plan for and try to develop
solutions for.

When we evaluate the census, we evaluate the census in terms of both numeric
accuracy and distributive accuracy—although I have to note that most of the eval-
uations to date have focused on the PES [Post-Enumeration Survey] in terms of
distributive accuracy, and on numeric in terms of most of the rest of the census
operations and coverage improvement programs. I think that is something we will
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probably correct in our evaluations of 2000. We will look at distributive accuracy
for all the census programs as we analyze it.

I hope this puts accuracy in a little bit of context as we go through the discus-
sion of the dual-systems estimation and the assumptions that underlie it. With
that, I will turn it back to Janet.

DR. NORWOOD: Thank you. We are now ready to start. Howard Hogan is
going to have the hard job of being up here for most of the time. Howard is going
to talk to us, first, about a series of topics that involve the Accuracy and Coverage
Evaluation survey.

A.C.E. OVERVIEW

DR. HOGAN: Thank you, and thank the panel. The only awkward thing
is that I really feel I am supposed to be here talking to the panel, and I will be
spending most of my day with my back to my primary audience. But the compen-
sating thing is to look out and see so many friends from over the years, people who
have been involved in this issue, some of them, even longer than I have. It is an
amazing group that we have assembled, both on the platform and in the audience.

My time is completely flexible, because it is really the panel’s time as far as I
am concerned. I will talk a little bit about the model. I am going to go through the
survey itself fairly briefly, talk a little bit about the changes from 1990, and then go
into the assumptions of the model and how we relate that to the survey. Most of
what I will be talking about is in the background materials and so I am not going
to dwell on that. I assume you guys will interact.

DR. NORWOOD: Let me just say that we will save the discussion part for after
Howard is finished, but if the panel or any of the invited guests have particular
questions or if they want to get a little bit more information for understanding
purposes, please raise your hand or speak up.

DR. HOGAN: The question is, do we have the transparencies in the folder?
Most of them, with only a couple of exceptions, are blowups of what you have in
your folder. The couple that are not I can give to Janet, and we can get copies
made.

I want to introduce the subject of today’s meeting. Let me assume that ev-
erybody here has probably seen it at least 10 times, so I will not go through the
model. But I did want to put up the model explicitly, so that when we want to talk
about [cell] N21 versus N12, we will have the rows and the columns the same.

This is the basic paradigm, breaking down the population of the four cells. The
question, then, is how to estimate N++ [total population], how we can estimate
this.

The Census Bureau adopts the traditional Peterson or Chandrasekar and Dem-
ing model—this is in my paper, as well as several of the other papers—that says
that our estimate, based on the independence assumption (I will not review that
here for you all), is the cross-product divided by the number of matches, the num-
ber in both. The way I think about it and the way I am going to discuss it today is
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that our estimate of the population is really made up, in my mind, of two compo-
nents: the number of people in the census, the number of people correctly enumer-
ated in the census—that is, first, the thing we have to measure—and second, the
proportion of all people who are in the census. So, first, we have to measure the
number of people in the census. That is just not given. Then we have to measure
the proportion of the true population in the census.

Just so we can define some terms, there is another way we can look at this. We
can take the standard independence assumption and apply it only to the fourth cell
of those missed by both the census and the survey—I am completely abstracting
from the question of sampling for the moment—and estimate the fourth cell as
those in one and not the other, in the other, not the one, divided by those in
both—again, the standard assumption there.

One term we will probably be discussing today—I thought I would at least give
it a symbol we can discuss—is those left over. After we take the standard dual-
systems assumption of the fourth cell, we have an estimate of those missed by
both. Many people believe that there are other people missed by both, a residual
in the fourth cell that is not picked up by the standard assumption. I am just going
to define that residual as N∗, so we have something to talk about when it comes
up.

In these kinds of terms, the true population, then, is those in both, those
in the survey and not in the census, those in the census and not in the survey,
plus, by definition, those not involved. This is the true decomposition of the
true population. We can then decompose the final cell into those modeled by the
standard Chandrasekar and Deming or Peterson assumption and this residual,
those left over. It has a number of terms—the unreachable, the unmeasurable, the
“wily trout,” the fifth cell. There is really no standard term for that. But I believe
all those terms are attempts to describe what I have defined here as N∗.

After you take the dual-systems estimate, you can then decompose it into the
four cells that it is capable of measuring, plus sort of a fifth group here, which
I have kind of defined as measurement error, matching error, balancing error,
missing-data error—all the other components. Therefore, taking what is really
in the operationalized dual-systems model, which lacks, by construction, this un-
reachable population but includes the measurement error, then the bias in the
dual-systems estimate is sort of the difference between the unreachable and the
measurement error. That is the bias in the dual-systems estimate.

The unadjusted census is made up of those captured by both and those cap-
tured only by the census. But it also includes two terms that we need to take
account of. It includes the traditional statistical adjustments to the census, the
traditional statistical additions to the census, through our traditional imputation
process. We define that as II, or the census imputed population. It also includes
enumerations that are not [correct] in the census. I will say much more about this.
So the bias in the census is, of course, the difference between the true population
and the census count. That is those picked up only by the survey, the modeled part
of those missed by both, the unmodeled, the unreachable part missed by both. But
that is balanced off in the unadjusted census by the traditional census imputation,
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statistical adjustment process, and any erroneous inclusions in the census. So a
lot of the discussion really is whether the bias here in the DSE is smaller or lower
or distributed differently than the bias in the census. So that is kind of what I see
as the model.

The question, then, is how to operationalize that model, how to get the num-
bers to put in it so that we can actually measure it. We do that through the
accuracy and coverage evaluation. This is in the handout. It is at the end of the
paper by Danny Childers and Debbie Fenstermaker [Childers and Fenstermaker,
2000], if you want to read along or take notes.

I am just going to walk through the operations, because when we discuss how
the operations match into the model, we need to know what the operations are.
The first operation, which we and the panel have discussed extensively in previous
meetings, is the sample selection. I will not spend much time on that, because
we have discussed it. Essentially, we take a sample of block clusters. The sample
we took was about 2 million [housing units in a sample of] block clusters, because
it was designed to support the original 750,000 ICM sample. That was done last
summer. Then we did this in the fall. This is completed. It is not only on schedule,
as Ken said, but it is actually completed. We go out and list all the housing units
in those block clusters. We did this in all the housing units—the full 2 million [in
the sampled] block clusters. That is indeed done, and I think was done well.

We then need to reduce the 2 million clusters—not clusters; I mean 2 million
housing units. If I have been saying 2 million clusters, I apologize—clusters that
include 2 million housing units, down to a number of clusters to support 300,000
housing units. We do our block-cluster reduction. That is also done.

This was done this time with sort of a change from 1990 that I think was
quite an improvement. When we did our second stage of sampling, this block-
cluster reduction, we had the most recent census housing unit counts, and we also
had the number of housing units the A.C.E. listers listed. So we actually had a
fairly good measure of the size from both the census and the A.C.E. We have the
number in the block as listed by the census, the number in the block as listed by
the A.C.E., and we actually have the difference. When we did our subsampling,
we took account of both those differences, and I think drew a fairly good sample
of large and medium blocks.

Small blocks are those blocks where the census said there were zero, one, or
two housing units. Those who followed 1990 know that the small blocks were
quite a problem. We have done a number of things to reduce the problem, reduce
the sampling issues introduced by the small blocks. For example, we do have the
differences—the number measured by the census, measured by the A.C.E., and
the difference. That helps us control the blocks. Also we did a different clustering
algorithm this time. Rather than having the whole universe of about 3 million
small blocks to deal with, we were able to group about two-thirds of those with
larger block clusters, and so the small-block sampling algorithm has to deal with
a much smaller universe. We are using a two-stage small-block sampling scheme.

So I believe, in terms of simply the sampling issues, we are much better in
handling the small-block clusters than we were in 1990.

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


PROCEEDINGS, SECOND WORKSHOP 1 11

[Transparency]
In an operation that is basically brand new, we now have a housing unit match-

ing and follow-up—brand new since 1990. We did test this in our 1990 series of
tests and the dress rehearsal. It is not brand new since the dress rehearsal. We
did do it then, and it was fairly successful. We take, for the blocks that remain in
sample, the A.C.E-listed housing units and the census-listed housing units, and
we actually do a matching between them. This helps us in a number of ways. For
one thing, when we do the block sample reduction, we will have the two linked.
That helps us quite a bit in maintaining the overlap between the sample of people
that we use to measure the proportion of people enumerated and the sample of
enumerations that we use to measure the number of people counted in the census
and are the proportion of the census enumerations that are correct. So we want to
maintain that overlap. This matching helps us do that.

It also helps us identify any listing problem in the A.C.E., whether the A.C.E.
is listed in a wrong block or whatever. It gives us a link that will help us in later
interviewing and later matching. So it is operationally quite an important step,
although it does not really feed into some of the equations directly.

One thing we do not do is, if we do find a housing unit that the census has and
the A.C.E. has, we do not add that to the A.C.E. We do not violate independence
there. We note that that is a leftover census unit and carry that along separately.

So that is large block subsampling. The housing unit matching is starting
right about now. We are starting that on time. It will continue, together with the
matching and the follow-up and the after-follow-up housing unit matching, until
around April. This is something that happens before the census and gets us our
files, our A.C.E. files and our census files, all lined up before the census takes
place.

Based on that, if a block has more than 80 housing units, then we subsample it.
Since we have already linked the census and the A.C.E. together, the subsampling
is such that we are able, largely, to maintain the same housing units in both the
census sample and the person sample.

That brings us to sort of the heart of the A.C.E., the person interviewing. This
has two components, one of which we tested in the dress rehearsal but is new
since1990. We use the telephone to interview some of the housing units from the
A.C.E. How do we do that? We have linked from the housing unit matching which
units in the census correspond to which units in the A.C.E., and so we know if
the census person has completed the questionnaire and mailed it back, and, under
fairly restricted circumstances, that people have completed their census question-
naires and mailed them back. It is a house-number/street-name kind of address,
single family, very well controlled. We will then allow the A.C.E. interviewer to
telephone the housing unit and conduct an interview over the phone. That can
start fairly early. That can actually start in May, where we do the telephoning to
the housing units to get the independent A.C.E. interview. They have the phone
number, but they have none of the other census information.

This telephone interviewing really gets us two things. It gets us some inter-
views early, and I think that is important. But judging from dress rehearsal, it did
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not get us that many—maybe 5 or 10 percent, if we are very lucky. But it gets
the A.C.E. interviewers and crew leaders and the whole structure used to dealing
with the interview. That brings up one of the other changes from 1990, a fairly
important design criterion here. The A.C.E. interview is a computer-assisted per-
sonal interview [CAPI]. It is laptop. When they conduct the interview, it is done
on a laptop. When they conduct it on the phone, they do it from their homes, but
on the laptop. When they visit door-to-door, they will do it on the laptop. This
helps us control some of the transcription errors, the keying errors. It lets us make
sure that numerics are only filled in in numeric fields and gives us a much cleaner
interview, which is then transmitted, ready for A.C.E. matching.

The person interviewing essentially starts with the telephone in May, really
hits the ground in July, right after the end of the census nonresponse follow-up
interviewing. Most of the interviewing is done in July. Then we have some non-
response conversions and other things into late summer and early fall. At the end
of that, we have completed the independent list of people for the A.C.E.

[Transparency]
Something else has been going on that I do not talk about very much. It is

called “the rest of the census,” the really hard work of going out and interviewing,
not a sample of 300,000, but the universe of something like 120 million housing
units. At this point, we have what the census has enumerated. By “this point,” I
mean September of this year. We have what the census enumerated. That comes
to us, the A.C.E. folks, in what we call the unedited census person file, sometimes
known as the census unedited file, or the CUF. That is the file we will match
against. That is the file where we will say, these are the records that are in the
census. That, of course, comes to us with all the people in all the clusters that we
have sampled, together with some of the other surrounding clusters.

We have to identify which of those census records are in the sample—that is,
are in the sample of census enumerations that we will use to measure the number
of people correctly counted in the census. So we have to identify our enumeration
sample. Again, we have done the housing unit linking earlier, so we have a real
head start on that. But we actually, at this point, have the final census of what
the census has counted. We take a sample of that, we take it from the same block
clusters as the A.C.E. person interview sample, and we bring them together and do
the person matching. Under certain circumstances, if there are unmatched people,
we do follow-up, and after follow-up, person matching. At this point, we also do
the person duplicate search and other codings.

So coming out of this step, everybody in the independent person sample, what
I will call the P-sample, is determined to have been correctly enumerated, to have
been missed (at least missed where the person should have been counted), or some
unresolved or non-interview cases. All the records from the census side [E-sample]
are determined to be correctly in the census, erroneously in the census, or will
have some missing data, at that point. We will also have missing characteristics,
missing age, missing race, whatever. So we have our missing data procedure, which
we will talk about later.
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Then, after all of this work, we bring [in] the census edited file. They have now
imputed age and race, as well as everything else.

[Transparency]
At that point, then, we can begin discussing what we are here today to discuss,

the dual-systems model. We can now compute that. We can try to get those ratios.
[Transparency]
Let me just go very quickly over the changes from 1990, so that we are all

together. The sample size, as we all know, is bigger. The sampling probabilities—I
think we have done a much better job of controlling the weight variation in the
sampling. I have mentioned the small-block sampling. I think we have that better
controlled. One of the differences that needs to be noted is, in 1990, our universe,
our PES universe, included group quarters, very importantly—say, college dorms.
That is no longer part of the A.C.E. universe. That is a difference.

I have mentioned the initial housing unit matching and the subsamplingmethod
for the E-sample identification, the automated CAPI instrument for the A.C.E. We
are overlapping the A.C.E. and the nonresponse follow-up a little bit, through the
telephone interviewing that I mentioned before.

One of the differences we will talk about as the afternoon goes on is, in 1990,
the heart of the PES interview was, who is living here now; where did you live
on Census Day; what were the cross streets, and what were the neighbors? We
searched for them where they were. For 2000, we are using what is called a PES-C
interview. That is much more “tell me who was living here on Census Day.” The
interviewing is more difficult, but the matching is much simpler.

The matching is about the same. A couple of the big differences—the search
area, the area around which we look to see if the people are correctly enumerated,
is different between 1990 and 2000. Now we only have one processing office.
All the matching will be done in our permanent Jeffersonville matching office. In
1990, we had seven offices, seven staffs trying to do a uniform job of matching. I
think that is actually an important change.

The universe of cases we are following up is slightly different. We are following
up unmatched cases in the P-sample, where it is a partial household match. We
did not follow those up in 1990. But some whole-household non-matches that
were followed up in 1990 will not be followed up in 2000.

Post-stratification has changed somewhat. We are now looking at a mail-
return variable, adding that to our post-stratification variables. Also we will be
replacing the urbanization variable with a combination of metropolitan statisti-
cal area (MSA) and type of enumeration area, whether it is mailout/mailback or
list/enumerate or list/leave. Our initial 1990 estimates included smoothing, this
whole complex smoothing model that was greatly discussed in the literature and
in the halls of Suitland, which we actually did not use in the estimates that we put
out on our Web site. We gave that up in about 1990. It was probably not a bad
model at all, but it was very hard to explain, and the discussion was focusing on
the smoothing model rather than on the undercount. So we decided to simplify at
least the explanation process, and we will not be smoothing. That is out.

So that is sort of an overview.
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[Transparency]
The first step in doing a dual-systems estimate is figuring out the number of

people counted in the census. We have the number of census records. That is
easy. But we have to see if there is a correspondence between a census record and
a person who should have been counted in the census. That is the purpose of the
enumeration sample [E-sample], where we take a sample of census enumerations
and verify that they are correctly in the census.

[Transparency]
In doing this, we look at essentially four criteria, some of which are not too

controversial and pretty easy to carry out. Appropriateness: is it a real person or is
it Donald Duck? Is it a tourist or is it someone who resides in the United States?
Or is it someone who is made up by this enumerator? Is that enumeration an
appropriate enumeration?

Is it unique, or is it duplicated? One of the things is completeness. The issue
is, is that record sufficiently identified that we know it refers to a unique person?
Essentially, for the A.C.E., does it have a name and two characteristics? There are
other census enumerations that are counted in the census, which have far less. I
think three letters in the name and one characteristic is what the census requires.
Is it complete enough that we can say, yes, this is a unique person, and, yes, this
person is appropriate?

Finally, geographic correctness. That has essentially two dimensions, one of
which is, is this enumeration in the area where the person thinks he should have
been counted? Is this enumeration where the person is correct as he considers his
residence is? If someone moves into the census block on May 3rd and is counted
there, but says, “No, on April 1, I lived at this other address,” then that is not
a correct enumeration, because it is not where it should have been. There are a
number of things—two residences, and whatever else. So we need to determine
the correctness.

That is done in sort of two stages. If we go out on the A.C.E. and we find
the person independently and he says, “Yes, this is where I lived,” and the census
finds him, we say we have two consistent reports there; this is probably where the
person should have been counted. In fact, there may have been some balancing
errors, but that is our assumption, our statistical assumption, in the A.C.E. If we
do not find him in the A.C.E., then we have to go out and do the follow-up. We
are doing this even later. The A.C.E. interview, by and large, is in July—we are
asking them where they consider their April 1 address—but when we are going
out on the follow-up, which is in the fall, we have to ask them even further back.
In both of these interviews, we sometimes take proxies. So one of the issues is
how accurately we can measure that aspect.

The other aspect is sort of geographical correctness. We do not say you are
correct only if you are enumerated in the housing unit where you should have
been enumerated, but anywhere in the block. We have what is called a search area,
an area where you are correctly enumerated. If you are enumerated anywhere in
the block where you should have been enumerated—that is, where your residence
was—we will say that is a correct enumeration.
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However, we have found that, because of census geocoding errors, sometimes
the person is counted across the street. So we have expanded this since dress
rehearsal to include the surrounding blocks in certain circumstances, but not in
all circumstances. This is one of the changes from both 1990 and dress rehearsal.
You are correctly enumerated if your housing unit was counted in a surrounding
block, but not in the sample block. But it has to be a housing-unit geocoding
problem. It cannot simply be that you were living with your uncle across the
street.

So the geographic correctness, then, is a more complex issue this time than
it was last time. It is, first, that you are counted where you should have been
counted, where your residence was, but the area includes the block, the block
cluster, and mis-geocoded housing units in the surrounding block. If we go out and
we find a housing unit in the census that is not in the A.C.E., and we go out and
find that it is not in this block but it should have been in the surrounding block—it
should have been in a block touching that—we say that is a correct enumeration
and count that as correct.

[Question from Participant]
DR. HOGAN: Yes, if the person was anywhere in the right block or block

cluster; in addition, if the housing unit was in one ring over. We will be doing that
on a sample basis. That is a big change.

DR. BRADBURN: They both have to be true, the household and the individ-
ual?

DR. HOGAN: Yes, within the block cluster, it is completely person matching.
If within the block cluster you should have been counted at your mother’s house
but you were counted at your aunt’s house, you are correct. However, when we go
to the surrounding block search, then the housing unit has to be in the surround-
ing block and you have to be there. To be matched in the surrounding block, we
have to find you in a mis-geocoded housing unit.

There are a number of reasons for that. The general reason for doing a sur-
rounding block search is that it reduces the variances tremendously. The reason
for targeting it is that we found that doing it 100 percent was exceedingly tedious.
Mostly, there are no geocoding errors. So by targeting it on geocoding errors, we
think we can do a more consistent job.

[Transparency]
At the end of this process, we have, essentially, our estimator of the number of

people correctly enumerated in the census—that is, N+1. This measure is made up
of essentially two components (in our backup material, I think we have been con-
sistent): the number of census records—and that is the number of census records
on the census edited file—less the statistical additions to the census, the people we
know were added through the census statistical hot-deck, whole-person imputa-
tion process, records that we know did not uniquely correspond to a person. What
is in parentheses, then, measures sort of what the census considers a data-defined
person, what the census considers a person with sufficient information for census
purposes. That is, of course, the difference between total census records and those
added through the traditional imputation process.
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The E-sample is a sample of census data-defined records. The A.C.E., then,
applies an even more stringent criterion to that, subtracting out records that the
census may consider sufficiently data-defined—after all, it had two letters of the
last name and race—but the A.C.E. says we need a complete name and character-
istics. So that is one thing that gets subtracted out, duplicates, people enumerated
in the wrong place in terms of residence, people enumerated outside the search
area, fictitious, Donald Duck, whatever. That is subtracted out through the E-
sample process. What is left is the measure of the correct enumerations, and the
ratio between total and correct enumerations is sort of the point of the E-sample.
Multiplying this together gives us the number of people counted in the census.

Then we need to turn to the second part of the process, which is this: of all the
people who should have been counted, what proportion were counted?

[Transparency]
So we have measured that. We now need to measure this ratio, the ratio of

people in the A.C.E. to people who are in the A.C.E. and the census. What we are
trying to measure is the ratio of the true population counted in the census.

[Transparency]
That brings us to sort of the DSE model, as applied operationally. The things

we have to maintain in doing this are operational independence, consistent re-
porting, accurate matching, and homogeneity within post-strata. Operational in-
dependence has essentially two components that we have to pay strict attention
to. To the extent we do not, it is a bias in the model. First, in terms of what
is going on in the field, we have to make sure that the field interviewers are not
colluding with the census. That is one of the main reasons that we are not using
the same interviewers—the traditional stuff that we have talked about a lot in the
past. In addition, we need to, in our office processing, make sure that our rules
for whom to accept as being good A.C.E. interviews are independent of whether
they match to the census or not. It is one thing to keep field interviewers separate,
but once you bring it back, if you let the clerk say, “I can’t find this person in the
census. Maybe it wasn’t a good A.C.E. interview,” you can introduce operational
dependence then.

DR. NORWOOD: Howard, what kind of process do you have to decide how
good the A.C.E. is?

DR. HOGAN: How good the interview is?
DR. NORWOOD: You do the A.C.E., and you are going to use it. How do I

know that you have completed it in a valid way and so on? Do you have some
specific things that you are going to be looking at?

DR. HOGAN: In general, we will be looking at the sorts of things that in a
traditional survey process are looked at—the interview rates, the non-interview
rates, breakout by sampling and post-strata. We will have various quality control
measures, through the interviewing, the listing, the matching.

DR. NORWOOD: You will have all those available before you do the....
DR. HOGAN: I believe we will have that available, yes. In addition, we will

also have—and this is fairly important—the estimates and the variances on those
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estimates. One of the things we look at in all survey processes is—usually, if some-
thing goes wrong, it will show up as a very strange variance, because the squared
terms of the variances are much more sensitive to differential errors that we will
be looking at. Of course, we will be reviewing our results by stratum and post-
stratum, and comparing that to what we expected. We will have the demographic
projections from the previous census, together with demographic analysis [DA],
to give us sort of an independent reading of what the total population might be.
We will have various readings of how the census went. So we will have the tradi-
tional survey measures, the traditional census measures, that we will be looking
at throughout this process to see if what we are doing is under control, if what we
are doing is what we are intending to do.

In 1990, for a number of reasons, we had a huge separate process of P studies
and E studies, designed to support the Secretary of Commerce’s decision process.
As most everybody here probably remembers, the Secretary of Commerce in 1990
laid out criteria for whether or not we should correct the census. Those criteria
seemed to call for various hypothesis types of things, whatever else. We had a fairly
elaborate structure in 1990 designed to support the secretary’s criteria that he had
laid out to make that decision.

The current secretary has not laid out any such criteria, nor do I believe that
the current secretary plans to be the one making the decision. The whole process
we had laid out in 1990 to support the secretary’s decision we do not see being
repeated.

Does that answer your question?
DR. NORWOOD: Not completely. Later on I will ask it again, a different way.
PARTICIPANT: Just a follow-up to that. My understanding is that themethod-

ology assumes that any discrepancy between the census and the sample is the fault
of the census. If you have someone in the sample but not in the census, that is
a gross omission. If you have someone in the census but not in the sample, that
is an erroneous enumeration. Tacitly, you are assuming that the results of the
survey, the A.C.E. bit, are completely correct. If you do not have any idea what
the error rate is on that side, I do not know how you can judge the accuracy of the
adjustment.

DR. HOGAN: Depending on how you are using your words, I think you are
incorrect. We do not assume that someone who is in the census and not in the
survey is incorrect. That is, we would not assume that this, “in the census” [and]
“out of the survey,” is zero. Our assumption is that, after our initial matching, we
will have people left over who were in the census and not in the survey, and we
will then send census employees to the field to verify whether those people are real
people—

[Transparency]
—and to verify the criteria, that those enumerations are appropriate, that they

do not refer to Donald Duck, that they are unique—well, uniqueness is an office
operation, and completeness is an office operation, but also geographic correctness.

[Transparency]
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So on the leftover census folks, we have a process that attempts to verify that
the leftover people in the census, not in the survey, are correctly in the census. It
is not true that we assume that all of these are incorrect and are zero.

The flip side is that at least some of the non-matched A.C.E. cases are verified.
When we have reason to question the accuracy of the A.C.E., we will again verify
it. So the premise of your question, I think, is incorrect.

PARTICIPANT: I want to be sure I understood the differences in the implica-
tions of matching, which I think went back to what you just had up there about
the geographic completeness. The difference between 1990 and 2000—that is,
the change—is focused now on the geography of the housing unit in the adjacent
blocks as opposed to simply matching. Do you have some sense of what the im-
plications of that are for numbers of matches or the proportion of matches out of
block?

DR. HOGAN: There are two differences in terms of the surrounding block
search from 1990, one of which is that the universe is defined differently. Second,
we will only be doing it on a sample basis. So in terms of defining the universe,
we look back at our 1990 records. Most often, when we searched the surrounding
blocks, we found nothing. That is, by and large, what you find, because by and
large the census gets it in the right block. Of what we found in the surrounding
block, most of those were because the housing unit had been mis-geocoded. That
is the component we will be picking up. I believe it was the bulk of what we found
in 1990. Occasionally in 1990, we would find the kid, who should have been
counted with the mother, who was counted with the aunt—very small. We will
not be picking that up as part of either the surrounding block search for duplicates
or the surrounding block search for enumerations.

We are going to be doing this on a sample basis. It is going to have a certainty
component that we will talk about later, for cases where we think there is a lot of
geocoding error and a sample just to make sure that it is a reasonably unbiased
estimator.

I do not think that is true. I have heard that said, but it does not correspond
with anything I recall from 1990. Let me answer two ways. First, if you continue
to expand the search area, you would get more matches. That is true. I certainly do
not think it would be anywhere near the majority of the non-matches that would
be converted in—I think it would be a fairly small proportion.

But, in addition, the more matches you convert by expanding the search area,
the more erroneous enumerations you convert to correct enumerations by expand-
ing the search area. So I believe that had the 1990 search area been expanded
from—the 1990, in urban areas, was one ring, the sample block, the sample clus-
ter, and any block that touched that. I believe, based on my recollection, had that
been expanded two, three, four, or five rings, the number of non-matches that
would have been changed by adding additional rings would have been fairly small.
We did some research on that to see, for 2000, whether to have one ring or two
rings or three rings. Certainly, we did not convert the majority of the non-matches
to matches. That simply did not happen.
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But as you expand the rings, you are doing two things. You are converting
some non-matches to matches, some people you thought had not been correctly
enumerated to saying they had been correctly enumerated. You are also changing
some census records that you thought were incorrectly enumerated, but now you
are giving a looser definition of what you mean by “correctly enumerated,” chang-
ing those to correctly enumerated. At least as a first-order approximation, those
are balanced. It does not change the expected value. There are some second-order
effects that are fairly subtle. But I do not think that expanding the search area
would have had any overall net effect on the 1990 estimates.

PARTICIPANT: I think I am citing the case report.
MR. THOMPSON: I think what he might be referring to are some studies

where there were two blocks in the PES, where it was a geocoding error and if you
had expanded the search area for those two blocks, you would have found some
individuals who were there. It is a very limited analysis of two blocks. It may have
been the two outlier blocks.

DR. HOGAN: In 1990, of over 5000 blocks, we had two blocks that had many
coverage errors. On the one side, there were many missed people; on the other
side, many erroneously enumerated people. On those particular two, out of the
5000 sampled blocks, had we expanded the search area, we would have gotten a lot
more matches. So in a couple of cases, that was true, but as an overall proposition,
it is not consistent with my recollection from 1990 at all.

The 1986 test in Los Angeles? What about it? My recollection—and this is 14
years ago, so my recollection may not be 100 percent—is that we tried to search the
entire site, not just for geocoding errors, but to see if anybody had moved from one
side to the other. Our definition of being correctly in the census was having been
counted in the census anywhere in the test site, and you should have been counted
in the census anywhere in the test site. On the P-sample side, our definition was
that a person was correctly enumerated if he[/she] was counted anywhere in the
test site. If you remember the proportions in and outside the clusters in 1986—I
sure do not—I do not think it was the majority of matches, by any means, that
were outside the sample clusters. But I have not reviewed the 1986 pretest in
many years.

DR. NORWOOD: Would you review why you think this different treatment
of movers is better? It is important, I think.

DR. HOGAN: It is an important difference.
[Transparency]
Our goal is to get a sample of everyone who should have been counted on April

1, 2000. Essentially, there are three ways of doing it. For any location, you have the
number of people who moved out of that location to somewhere else, and you have
the number of people who moved in from somewhere else. By and large, the people
who move out, at least nationwide, are the same people who move in nationwide.
There are essentially three exceptions. There are people who move to Canada or
Mexico or wherever, and the people who move back from there. Also there is a
small exception where, if someone moves in or out of the A.C.E. universe—that
is, moves into group quarters or moves out of group quarters—then there is an
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exception to the inmovers not being the same as the outmovers. For most of the
nation, most of the population that moves between the time of the census, April
1, and the time of the PES/A.C.E. interview, July—it is the same people who move
out or move in.

You can sort of define the population as those who do not move, who are in
the same place in July as they were in April, and those who move. The question
is, what is the best way to measure the undercount of those who move? In 1990—
and, as a matter of fact, in 1980—we went to the housing units in July and we
said, “Who is living here now?” Then we said, “Where did you live on Census
Day?”—more than just, “Where did live on Census Day,” but, “Can you give me
the names of the nearest neighbors? Can you give me the names of the nearest
streets? Are you near any Piggly-Wiggly’s?”

The advantage of that approach—and it is called the PES-B in the jargon—is
that you are talking to the person. The person is there and you are talking to him.
The advantage is that you are not getting a proxy interview.

The disadvantage of that is that the matching is fairly difficult and can lead to
matching errors and can lead to nonresponse on the matching. If I ask you where
you were living several months ago, you might give me the right address and I
could write it down wrong—just a transcription error—or you could say you were
on Rural Route 3, just outside of Buffalo, North Dakota, and I have to try to figure
out where Rural Route 3 just outside of Buffalo, North Dakota, is. So the matching
is fairly difficult. It takes a lot of time and effort, but it can also lead to errors.

There are a couple of alternative approaches, one of which we tried in the dress
rehearsal. All these go back in the census evaluation literature at least 20 years.
The alternative approach is to show up and say, “Tell me who lived here on Census
Day,” to try to reconstruct the Census Day housing unit. That can be difficult.
You are asking for several months before. But to the extent you have reconstructed
the April 1 household, then the matching is easy. You know where you should be
looking. You should be looking here. It goes into the matching just like any other
nonmover, and so the matching errors are much, much fewer with this approach.

DR. NORWOOD: Geographic matching errors.
DR. HOGAN: Geographic matching errors, yes.
DR. NORWOOD: What about the two characteristics that you want to have?
DR. HOGAN: The interview can be less complete. You have to take more

proxies. Even if you are talking to a household member, you are asking about
who was living there several months ago. So the interviewer is probably going
to have a higher non-interview rate, and there may be more people down in the
fourth cell that are missed. You probably will not get as many movers using this
reconstruction approach as you do by saying, “Who is living here now, and have
you moved?” If you go to a household and you try to do both—if you say, “Who was
living here who has left? Who is here now who has moved in”—traditionally, you
get more people reported to have moved in than you get reported to have moved
out. You get more reported inmovers than reported outmovers. But we know that,
since they are the same people, the number should be the same.
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But there are two components to matching movers, to getting the right number
of matched movers. One component is getting the right number of movers, and
the other is getting the correct enumeration rate for movers. The technique we
are using for 2000 tries to compromise between the two ways of reconstructing
movers, the PES-B, which was used in 1980 and 1990, and the PES-A, which was
used in dress rehearsal.

DR. NORWOOD: It is really a tradeoff.
DR. HOGAN: It is very much a tradeoff.
DR. NORWOOD: With some plus, you think, on this side.
DR. HOGAN: It is trading off. The B, in terms of whom you initially get in the

interview, is probably more complete. You are going to lose some of them because
they do not give you a complete address to match. But to the extent you can hold
them in the survey, you have more complete coverage of movers directly by the
PES/A.C.E. The flip side of that is that the matching is more difficult and perhaps
could lead to more errors. You have to say, “Where were you living,” get cross
streets, get out maps—and I have done matching in Alaska where the maps were
as big as this stage, literally.

So what we are doing in 2000 is a compromise between PES-A and PES-B,
which we call PES-C.

[Transparency]
What PES-C says is that the best way to get the number of movers is to say,

who is here now, who has moved in. We get the number of movers as the number
of inmovers. The “i” there means inmover.

However, as I said, the matching of inmovers is fairly difficult. We get the
coverage rate of movers from those who were here on Census Day and who have
left [outmovers]. We get the coverage rate here. It is designed to get the best of
both worlds. It gets the best number of movers from the best source, and it gets the
best coverage rate of movers from the best source, and multiplies them together.

We did some research in dress rehearsal. The research had some problems.
We could spend hours discussing the problems. We tried to trace outmovers. We
tried to ask people who had left, find them and interview them, and see whether
the proxy interview was a good interview. In general terms, what we found was,
when you actually followed up, you got a different number of movers. But at least
among those we were able to contact and follow up, the match rate was about
the same as what we had before. You can say that the ones we did not follow
up obviously—depending on your predilection—had a much higher or much lower
whatever. But at least among the ones we could follow up and trace coming out of
dress rehearsal—and I do not want to put too much on this one study—it indicated
that this was a fairly good estimator and one that we are comfortable with.

PARTICIPANT: I wonder if I could follow up on a point you made about the
group quarters. College students are in group quarters. It is my understanding—I
could be wrong—that A.C.E. is not really providing an adjustment for the group
quarters population. But the college students who leave their dormitories at the
end of school, which would typically be June—so they are in a possible P-sample
housing unit after that point—would be inmovers. Is this something to worry
about?
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DR. HOGAN: I do not think it is something to worry about; it is something
that is there. It is certainly here. Some of the inmovers were people who moved
in from, essentially, out of the universe, and so will raise the number of inmovers
inappropriately. To the extent that overcompensates to the number of just general
movers—I think A.C.E. probably does not get all the movers, but, at least in this
universe, we could slightly overcompensate for the number of young mobile adults
somewhat. So it is there. It could happen.

DR. BROWN: Bruce raised one issue having to do with this static assumption
on the population. I have another question relating to that. The way you have
this map laid out, with people going out and coming in, does not allow just for
seasonal movements, like from the South to the North. Do you have any way of
judging whether that is a problem?

DR. HOGAN: I think it is part of a general issue, certainly in terms of the
nation, if you ignore international migration. In group quarters, the number of
inmovers and the number of outmovers are the same. However, that may not be
exactly true, and probably is not exactly true, post-stratum by post-stratum. If be-
tween April and July there was a large net movement—and “net” is the important
word here—between large MSAs [metropolitan statistical areas] and rural areas,
then we would measure a lot of inmovers in the rural areas, which is more than the
number of movers, and we would measure too few [in MSAs]. So to the extent that
there are large net flows, migration flows, between April and July, crossing post-
strata, then that will either artificially inflate or artificially deflate our measure of
the number of movers within each post-stratum. It should balance, obviously, over
the nation, but post-stratum by post-stratum it may not balance perfectly.

I do not think that the level of net migration in those two months between
post-strata is significant. A lot of people move, but a lot of people move within
the same block, and a lot of people move within the same neighborhood. We can
check with our demographers and run this down. The numbers we could expect
within a two-month period—the net difference of migration between post-strata
in a two-month period we have not explicitly looked at. My guess is that when we
look at it, we will find it is quite controllable.

DR. LITTLE: When you have somebody who has moved out after April 1,
and you are then interviewing a proxy, I would have thought they would know
something about the people who were in April 1, but I would not have thought
they would know detailed characteristics of the household. My question is whether
you actually try to follow up. Presumably, a lot of people might leave a telephone
number or something. Do you actually try to get a real interview for the people
who have moved out?

DR. HOGAN: We tried that in dress rehearsal. It is a fairly complex process.
It requires a highly skilled interviewing task force. In the dress rehearsal, we were
able to deploy such a staff, and they were able to follow up and interview, very
roughly, about half of them. The result was, the rate was about the same; the
number was different. We carefully looked at this and decided that, given the
complexity of this kind of tracing, it really was not realistic with the sample size
that we are talking about. So, no, we are not going to be doing that as part of the
production A.C.E.
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DR. NORWOOD: I think it is time for a break. We will come back to further
discussion.

DISCUSSION OF TREATMENT OF MOVERS

DR. NORWOOD: I hope everyone is in place, because we have to really move
on. I have been asked by our recorder to ask people to use microphones when they
speak. Second, will you please identify yourself so that when we go back over this
record, we will know who was here and who said what. We are also going to be
passing around a pad for people in the audience to please identify themselves, so
that we will know who attended. The one thing, of course, that I forgot to do was
to give the panel a chance to identify itself. I would like very much to do that....

We have had the first set of issues presented, and we had some discussion. My
sense is that there were some more questions about the issues that Howard raised.
Phil?

DR. STARK: Regarding the difference between PES-B and PES-C—correct me
if I am wrong—it seems that in PES-C not only are you using inmovers as a proxy
for outmovers in estimating numbers, but you are also using people’s recollec-
tions about other people instead of people’s recollections about themselves, both
of which seem as if they would introduce possibly some biases.

DR. HOGAN: On the first issue, the way I think of it is, I am trying to measure
movers. To me, inmovers and outmovers are, by and large, the same people. At
least in the way I conceive of it, we are not substituting inmovers for outmovers;
we are measuring the number of movers by asking about the number of inmovers,
and we are measuring the coverage rate of movers by trying to match the number
of outmovers. So substituting one for the other is, I do not think, a big issue,
except, as Larry pointed out earlier, if we have a net flow across post-strata. Then
it could be a problem.

You are right on the second issue. We are, in the PES-C, at least for outmovers,
taking the reports about them from not themselves, but either members of their
households, because they moved individually, or their neighbors or the people who
moved in, who might happen to know. So we are relying on the recollections
of proxies to find out about the outmovers. This has two consequences, maybe
three, one of which is that you probably do not get the right number of movers
this way. That is why we go to the C. Second, the number of people who move
around that you get reported by proxies may be a differential subset of all movers.
In other words, they may be somewhat more likely to report the number of stable,
easy-to-count movers. So even among the movers, you may be more likely to get
easy-to-count movers than all movers. So that is a problem with the C. You are
getting the proxies.

Contrasting that with the B, you are trading that off against the matching
problems and the reporting problems of someone telling you with sufficient detail
where they lived several months ago, detail enough not just to find it, but when you
do not find it, to be absolutely certain that you are looking in the right block—that
is, that you did not find it because they were not enumerated (pardon the double
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negative), and you did not find it because you were not looking in the right area.
When you do not find a corresponding enumeration, you want that to be because
the person was not enumerated where he[/she] should have been enumerated, not
because you were looking in the wrong place.

DR. MULRY: On this topic of movers, what is the match rate that you have
been observing for the outmovers? How does that compare with the match rates
that were observed in 1990, before imputation and after imputation, both ways?

The other topic is, I am a little confused as to whether you really have a con-
sistent definition of the P-sample population, particularly in the area of college
students. What is the definition on Census Day residency versus where they have
to reside at the time of the P-sample interview? There seems to be some inconsis-
tency there as to people in and out of group quarters.

DR. HOGAN: On your first question, I do not have those numbers. We can get
the numbers. The problem in all of these comparisons is that we used PES-A in
the dress rehearsal, which was only in two sites, Sacramento and South Carolina.
Not only are those not particularly representative of the nation, but the census
procedures that we were measuring the undercounts of were different from 1990.
So comparisons between that and 1990 are probably problematic. But I can find
the match rates.

DR. MULRY: Your match rates ought to be somewhat in the same ballpark,
going back to your premise that everybody who is a mover is a mover, and it is
just how you capture them. The concern is, with PES-A for the match rate, the
people that you can find with proxies are going to probably be more stable people,
who are normal people who participate in government and are more likely to be
enumerated than the ones that the proxies do not know about.

DR. HOGAN: I can get those numbers. But in terms of comparing, the dress
rehearsal specifically, especially in South Carolina, the census part of it, suffered
from some big deficiencies. We had some block canvassing and other things that
we had done in 1990 and will do in 2000 that were not done in the dress rehearsal.
So just in general, the non-match rates, the coverage rates for South Carolina, in
the dress rehearsal were very different from anything we have ever seen or probably
will see again. I still do not think you can make a 1990-2000 comparison in
numbers. But in terms of how the movers or nonmovers look like each other in
the dress rehearsal, we have that, and I think we can get it. I just do not have it.

DR. MULRY: What about my question about the definition of the P-sample
population with regard to movers? Is that really consistent? If you have a college
student, it is not where he lives on Census Day. It is not in the P-sample popula-
tion if he is in a dorm, but where he lives at the time of the P-sample interview he
is in.

DR. HOGAN: I think our definition is consistent, although, as pointed out by
a couple of the other questions, there is a measurement error in measuring that
concept. The concept throughout the P-sample is that the P-sample should be
a sample of everybody who resided in housing units as of census reference date.
That is the concept that we are trying to apply. When we get the rate and we try
to reconstruct the housing units for the outmovers, we are able to apply that very
well.
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It is true that when we try to measure the number of movers—we are trying
to get, actually, the total number of people. The number of people who did not
move, plus the number who moved, together, is everybody who lived in that post-
stratum. That is what we are trying to measure. When we try to measure that
second component, we have a couple of measurement problems, one of which
is that the outmovers that you are able to find information about probably are
not a random sample of all outmovers or outmovers in general. So there is a
measurement bias there.

In addition, you are trying to get the number of people who live there and
who have left by the people who have moved in within that post-stratum. To the
extent that there are net flows between post-strata or net flows between group
quarters and non-group quarters, or indeed net flows internationally, there will be
a measurement problem. I think it is not a big measurement problem, but there
will be a measurement problem on that second number.

But our concept of what we are trying to measure, our concept of our universe,
is fairly clear.

DR. ZASLAVSKY: Another question, which you also probably cannot answer,
would be the other piece of this. How many of these outmovers are you actually
able to get matchable information for? Do you have a number? Do you have some
basis for making a guess?

The other question is, more broadly, do you have plans for some kind of eval-
uation of this aspect, since it seems as if you are coming in without a great deal of
experience in counting through an operation of this type?

DR. HOGAN: I do not have it. We can get the following numbers. Of the
people who are reported as outmovers, we will know, and we can tabulate, those
that we said were data-defined in terms of PES criteria and those that we said
lacked sufficient information for PES criteria. So those two components we get.

Obviously, to the extent that the PES has a coverage deficiency itself—and so
there is a group you are never told about—we can infer that size, in some way or
the other, but we obviously did not observe that.

DR. ZASLAVSKY: If you have a lot fewer outmovers than inmovers—it seems
you do think so; that is why you are using the other number.

DR. HOGAN: Yes, we do.
DR. ZASLAVSKY: Are you getting 80 percent matchable or are you getting 10

percent matchable? There is a question of how much room there is there for the
difference to be important.

DR. HOGAN: I think it is closer to 80 percent than 10. The differences be-
tween the inmovers and the outmovers—we get more outmovers, but not by orders
of magnitude. We will get that for you. We do not have it here.

On the evaluations, we did an evaluation by trying to trace the outmovers in
dress rehearsal. It has been written up and is publicly available. I do not believe
we are planning to repeat that. I saw Ruth Ann Killion here. She can verify—we
are not planning to repeat that. We did it in dress rehearsal and wrote it up. If it
has not been provided to you, we would be more than happy to do that.
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DR. LITTLE: Isn’t a more serious problem not so much that you have missing
data, so you do not have enough information to match, but that you have data
from the proxies that are subject to response error, and therefore you are going to
get bias from underestimating the match rate? It seems to me the fundamental
concern of this whole process is the response error issue, not inability to match.

DR. HOGAN: Right, exactly. There is the response error, and specifically, since
we are getting the number from this other component, it is whether the proxies,
when they tell us about the movers—are those movers more likely to have been
counted in the census than all movers? That is probably true to some extent.

DR. LITTLE: No, that is not the point. You have a list of members of the
family, for example, and you have the ages of the kids wrong and you have the
names of the kids wrong. If that is treated as true information and then you try to
match against the census information, then you get more non-matches, and that
goes into the match rate.

DR. HOGAN: Oh, okay. That can and does happen. Any non-match case
from a proxy is followed up. If we have gotten it from the neighbor or the landlord,
a proxy respondent, and we do not match it to the census, that does go to our
follow-up.

DR. LITTLE: Is the proxy information sort of taken into account when you try
to do the match?

DR. HOGAN: Not explicitly. It is taken into account explicitly in what we
send to follow-up, but I do not think our interviewers are told to reference that.
David [Whitford], are they? They are. I stand corrected. Yes, they are told about
the proxy information and told to take that into account.

DR. BELL: I want to ask about another group that is sort of coming in, and
that is newborns. If someone reports a newborn in a house, is that person basically
ignored?

DR. HOGAN: Yes.
DR. BELL: By analogy, ideally, one would want to treat somebody who had

been in group quarters and comes out of group quarters into a sample population
in the same way. But you are not doing that, presumably because of measurement
difficulties.

DR. HOGAN: It is the net flows that count in terms of measuring. We are
just measuring the numbers, the net flows. For newborns, the net flow is, of
course, deaths. But they are almost certainly in different post-strata. Saying I am
balancing newborns against old people who are dying makes no sense whatsoever,
so we do not do that. But with, I think, the exception of college, the flow in and out
of institutions—it is balanced in net, and so I think we do a better job by including
those people.

DR. BRADBURN: Isn’t it conceptually different? The newborns are not in the
census. The newborns are not, conceptually, to be counted in the census, whereas
the group quarters people conceptually were counted in the census.

DR. HOGAN: Yes, but [not] in the A.C.E. universe.
DR. BRADBURN: Right. But with the newborns, they should not be in the

census. It is asymmetric.
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May I just follow that up with a more general question about this whole set
of—not just the group quarters. This is not moving. In the dual-systems estimate,
what do you do with that whole group of people who are not in the A.C.E.—that
is, group quarters, homeless, various kinds of people who are not going to be in
the universe for the A.C.E.? Where do they fall in those cells?

DR. HOGAN: For those, we just take the census count as reported. For college
students, for remote Alaska, and for military group quarters, homeless, the census
count is sort of the final word. Implicitly, you could say they get a coverage factor
of one. We do not apply the one universe to the other.

DR. STARK: I am concerned about the change in the definition of the correct
geography for A.C.E. My understanding from your paper [Hogan, 2000] is that
what is determined to be the correct location to have counted someone is where
the person recalls having lived at the time of the interview, as opposed to where
the person, in fact, was living at the time of the census. It would seem that, to the
extent that people do not recall correctly where they were living, that would inflate
the mismatch rate and introduce bias that way.

PARTICIPANT: Your paper says where the person believes, not recalls. It is
actually subjective.

DR. HOGAN: It is. Here is the issue. Let me try to explain it. It is a fairly
subtle one, but it is an important issue. We want to define on the census side,
in our whole dual-systems model, a set of enumerations that are correct, and
want to allow matching only to that set of enumerations. So the question, then,
is, when is a particular enumeration correct? If someone has two addresses, for
example—to take an easy example—it really, in some sense, does not matter which
of those two addresses, at least as a first order of approximation, we assume is the
correct one, as long as we consistently apply our rules in defining the number of
correct enumerations and the proportion of people who are correctly enumerated.
As long as we say this person should have been counted in Florida, if we apply it
consistently and count him as correctly matched only if he was counted in Florida,
and erroneously enumerated if he was counted anywhere else, then the model
works, in that we are matching to the right universe.

Then the question is, how do you define what you mean by “correctly enumer-
ated”? There are a number of ways you can think about this. I think, operationally,
they probably do not have a lot of difference. But it is important to think about
these things—at least I do.

Let us say you are correctly enumerated where you should have been counted
on April 1. That is a rule we could try to apply. The thing is, most of our interview-
ers are not going to conduct it on April 1. Most of our interviews are conducted
in July. So to say it is really sort of a theological truth as of April 1—you can, if
you like, conceive of the model that way. I think it does no big harm. But the fact
is, we only have the information about what you believed in July. If you had two
addresses, Florida and Maine, and you came to conceive of your usual residence as
being one or the other, because your intentions changed or whatever, we only have
your response.
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As long as we have a consistent reporting in the E-sample and the P-sample,
the model will work. It is the consistent reporting that is very important.

Just having said that it is correct based on what you believe in April does not
necessarily mean I am going to get consistent reporting. We accept proxies, and
where they believe you lived may not be where you believed you lived. We have
follow-up interviews months later; therefore, the response you gave us in Septem-
ber may not have been the response that you would have given us if we had con-
ducted the full interview in July. But at least as a way of thinking, we are saying,
we are here in July, this is our reference date; you get to choose an address, and
once you choose an address, that is where you should have been counted, and we
are going to apply it consistently.

But, as I said, if you want to think about some sort of overarching truth, you
can think that way. But then you have to somehow figure out how you are going
to measure that.

I do not know if that answers your question or not.
DR. NORWOOD: Are there further questions on the subjects that we have

talked about?
[No response]
Let us move on now to post-stratification, on which I know many of us have a

lot of questions.
I can just tell you that I remember whenmy husband was doing some genealog-

ical work, he went to the 1920 or the 1900 census and came home and said, “You
know, in the census, I found that I had another uncle who had never been heard
of before, and who, upon further examination, really never existed.”

I think that was in the days when interviewers were paid on the basis of the
number of people they found.

ESTIMATION DOMAINS (POST-STRATIFICATION) FOR A.C.E.

DR. HOGAN: Okay, post-stratification: Let me sort of remind you of the roles
the post-strata play in what we do, and the roles they do not play. I think, for other
groups, the third thing is very important.

[Transparency]
First, the post-stratification determines the cells for the dual-systems model,

and therefore we are trying to get sort of the homogeneity for the dual-systems
model to promote independence. Second—and it is conceptually a different ques-
tion, but we use the same post-strata—we use the post-strata for carrying down
the adjustment to the small area as part of our synthetic model. Those are really
two uses, the dual-systems model itself and the synthetic model. We use the same
post-strata for both because I think the same criteria lead us to the same conclu-
sions in both. But you need to think of the two uses when we think through this
problem.

Secondly—and I do not need to say it in this group, but I say it in every other
group—post-stratification has nothing to do, or very, very little to do, with how we
tabulate. So some of the issues in terms of how we group together people for DSE
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post-stratification and synthetic adjustment post-stratification, the A.C.E. post-
stratification, have nothing really to do with how we tabulate. When we group two
states together in a post-stratum, that does not mean we are not going to tabulate
two states separately, or when we group a couple of small towns together in a
post-stratum, it does not mean we are not going to tabulate two separate towns.
Similarly, when we get into the issue of multiple-race people and we start grouping
people together for post-stratification, that does not mean the Census Bureau will
not tabulate the separate groups separately.

I know some groups I have discussed this with, less learned than this group,
when I talk about grouping people together for DSE, they leap to the conclusion
that the census is ignoring the important differences. So I wanted that on the
record.

[Transparency]
In choosing post-strata, we explicitly wrote down a number of criteria that we

would like to take account of in forming the post-strata. First is the familiar one:
we want to put in together people with as similar as possible capture probabilities.
That is, for the dual-systemsmodel to work, we want within a post-stratum people
who are missed by the census at, as nearly as possible, uniform rates.

Secondly, we want similar net undercounts. That is a different criterion. It is
the criterion that is used for the synthetic assumption. When we do the synthetic
assumption, we are assuming that the net undercount rate is uniform for the post-
stratum. That is different. The first is really a gross omissions rate; the second
is the net rate, including the erroneous enumerations, and indeed the traditional
census adjustments.

The third criterion takes a little explaining, the differences in geographic areas.
It has very little to do with the DSE model and it has something to do with the
synthetic. We would like criteria that kind of differentiate areas geographically, to
the extent we can. For example, age/sex—except maybe for some college towns
and military bases—tends to be fairly homogeneous. Every county has young and
old, men and women; every city has young and old, men and women. So age/sex
does not really help us a lot in differentiating areas for the synthetic adjustment,
although it might be very important for the dual-systems model in terms of sepa-
rating out different capture probabilities.

The fourth criterion that we use is similar to what we have done in ratio esti-
mates. We want an adequate sample size within post-strata. We want the expected
sample size within each post-stratum to be about 100, being fairly conservative.
That helps control the bias, the ratio bias, as well as keeping the variance under
control.

Next is operationally feasible. I will come back to this. It turns out to be
fairly important. We want the post-strata definitions to be something we can carry
out, something the Census Bureau can carry out, not based on things that are not
available, not available in time. For example, I was in Los Angeles and people said,
“Boy, you really should post-stratify [by] immigrant status. That is really the thing
to explain undercount.” Immigrant status, of course, is only on the long form.
The long form is not going to be tabulated until much later. It is not operationally
feasible.
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The next criterion is that we want to minimize classification error. This has a
couple of components. The dual-systems model places people in that 2 × 2 table,
but it is getting them from two different data sources. It is getting them on the
census side from how they reported in the census, and it is getting them on the
A.C.E. side from how they reported in the A.C.E. If they report differently, that
model is going to be slightly off.

Also if, say, the group of people whose net undercount we measured in the
A.C.E. is different from the group of people that we are applying it to synthetically
in the census, we will have a synthetic bias there. So we want to choose categories
that are robust to response variance.

We want to account for changes since 1990. The census has changed; the
A.C.E. has changed. What a variable might have meant in 1990 is quite different.
How we are conducting the census door to door is different. We need to take that
into account in coming up with our variables.

Finally, explainable—variables that are explainable. Some of the things we
looked at we could barely explain to ourselves. They were a lot of fun. We have
gifted people at the Census Bureau, with clever minds, and they came up with
some really interesting stuff, but it was not stuff that I thought we could explain
to anybody. So that was one of our criteria.

Those were what we were trying to optimize in forming our post-strata. We
sort of had a rule of thumb that if we had a group left over and we did not know
what to do with it, we would group it with the largest group. The reason for that
is, for the largest group, you can break it down on other variables as well.

So these were our criteria. We did a lot of research. I will tell you where we are,
and then we can discuss various aspects of it.

[Transparency]
By way of history, in 1990, for the original estimates, we had 1,392 post-strata,

based on a number of things. But then that was refined by 1991 into the famous
357. The 357 is sort of where we started here. These post-strata are similar. I will
talk about the differences between what we have here and the 357.

First, we have seven race/origin groups: American Indians living on reserva-
tions being one group, a separate group, which is why we get seven; American
Indians and Alaska Natives not living on reservations, including those living on
tribal or trust lands, but not formally recognized reservations; Asian; Hawaiian
and Pacific Islander; Hispanic; non-Hispanic black; and non-Hispanic white and
other races.

Then we have seven age/sex groups. Those are exactly the same that we had
in 1990, the 357, one group for children under age 18, boys and girls together; 18
to 29, males and females separately; 30 to 49; and 50-plus. So these are the same
groups we had in 1990.

Tenure, owner and nonowner—this is a variable we first identified coming out
of the 1980 census. We used it quite successfully, I think, in the post-stratification
in 1990, and we are continuing that through. A lot of our results have to do with
that.
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This comes to our first change, metropolitan statistical area [MSA] and type of
enumeration area. First, let me say what we did in 1990, which we based on census
urbanized area. The census, after the census, classifies areas based on density and
a fairly complex set of criteria, including boundary changes and everything else,
whether they are urbanized or not. Then we can sort of group the urbanized areas
based on the size. That is a process that happens after the census. It is based on
the census data.

In the second 1990 PES, the 357, the one we came up with in 1991, this
had already been done, and we used it. In 2000, the census will be based on the
results of the A.C.E. So, presumably, how urbanization is defined, how density is
defined, will be based on the results of the survey. Therefore, it is a little tricky to
post-stratify on that variable. We did look at it. We did work with our people in
geography to see if they could do something preliminary for us that we might use.
After a lot of discussion, we decided that it really would not work, that it probably
was not operationally feasible to use urbanization.

So we have looked at other measures of the same kind of criterion—density,
urbanization. What we have come up with is, essentially, MSA classified by type
of enumeration area. The type of enumeration area in this discussion really breaks
into two parts, the part of the census done mailout/mailback and everything else.
Everything else includes list/enumerate, where we simply show up at the door,
list the housing unit, and count it right then; update/leave, where the census in-
terviewer has a questionnaire, goes out, and updates the address and leaves the
questionnaire to be mailed back; and there are a bunch of other little things left
over.

But we use these other types of enumeration procedures in more rural areas, in
areas where mail delivery is not adequate. So we think that doing MSA and type of
enumeration area as one kind of combined variable gives us a lot of what we had
before in urbanization. Essentially, what we will do is take the mailout/mailback
universe, classify it into large MSAs, medium MSAs, small MSAs, and everything
else that is done mailout/mailback—towns and whatever else—and a fourth cate-
gory, which is why I have four there, which is all non-mailout/mailback types of
questionnaire delivery/enumeration methods.

DR. SPENCER: Could you explain about the urbanization and why you need
the A.C.E. results to define an urbanization variable for individuals?

DR. HOGAN: Let me answer in two parts. The official urbanization variable
will be defined based on the official census counts, which will include the A.C.E.
So it is not possible to use the official one to construct the A.C.E. So that is clearly
out.

Then the next question is, could you construct another one that might be
fairly similar, but constructed based on the unadjusted census numbers? It could
theoretically be constructed, but the people who would have to do it looked at
their workload and said, “We really cannot do this twice, and so we will only do
the official ones.”

DR. SPENCER: When I was reading one of the reports, it looked as if you had
considered a housing density variable, which you could even get off the MAF and

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


32 1 PANEL TO REVIEW THE 2000 CENSUS

how many units per block. It would vary locally. In a city like Chicago, you could
have lots of different urbanization levels, and you could distinguish high-density
housing from lower-density housing.

DR. HOGAN: Yes, we looked at a number of things, including that. It came
down to the people to do this. Our geography support staff—it would have to
be done block by block—simply said they do not have the resources to do that
until they have already been scheduled to do it. They basically said it was not
operationally feasible.

We could have, to be quite honest, if we thought that that was miles ahead
of what we came up with, we could have gone back and said, “Look, you are
going to do it,” and they would have done it. But we looked at it, and we said,
given the overall goals of the census, this is good enough so as not to jeopardize
the other things that geography has to be doing. I think the A.C.E. is the most
important thing in the census, obviously, but getting the maps of the local areas
to the enumerators and the other things that the Geography Division has to do,
balancing the needs of the rest of the census, the other 90-whatever percent of the
census, against how much better urbanization would have been over this, we said
this is probably what is best for the census as a whole.

DR. SPENCER: But you did not actually construct this kind of very local ur-
banization or housing density variable and try post-stratifying on it to see what
effect it might have?

DR. HOGAN: No, we did not. All of our research that is reported in the
background material is obviously based on 1990 [see Schindler, 2000]. Some of
the decisions we have made are based on our reading of how the census might
be different. One of the things we were not able to test on 1990 data was the
impact of the type of enumeration. The 1990 census defined the areas that were
list/enumerate quite differently than will 2000, and the methods are somewhat
different.

To a certain extent, we could not have tested this combined TEA urbanization
variable on 1990 against the combined MSA/TEA variable on 1990. It came down
to a judgment of how we thought 2000 was most likely to come out.

One big change from 1990—and I think a very good change—is the mail return
rate. This is measured, essentially, at the tract level. For every tract in the country,
we know how many questionnaires we delivered and how many were returned by
mail. We can compute for every tract in the country how cooperative they were.
So for every person within that tract—it is an environmental kind of variable—we
can ascribe the tract’s characteristic. This person lived in a tract that was highly
cooperative; this person lived in a tract that was ot very cooperative.

Having transcribed that to people, we can look at the people and find out, say,
among our major groups, our major race/origin groups, the median mailback rate
of the kinds of areas they live in and post-stratify the people based on whether they
lived in a high-mailback area or a lower-mailback area.

This is fairly important in two aspects. It helps us, we believe, on the dual-
systemsmodel itself. But it also helps us in the second goal of the post-stratification,
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the synthetic estimation. It is, within some of these metropolitan areas or what-
ever, what kinds of people are cooperative and what people are not. We think it
helps a lot there. We have been quite pleased with how that has come out.

So that is one variable we have added. It is quite new.
The final variable was in the 357, the four regions, but we are really moving

back from it. In 1990, it was sort of a major variable that was used often. With
the mail return variable, we think that is less important. A lot of what we believe
we are picking up in region, we believe is now being picked up by the mail return
variable. In terms of undercount, the Midwest looks different, because they mail
back their questionnaires. So we think this is less important than it has been. We
are keeping it only for non-Hispanic white and other owners, just for our largest
group, where we have plenty of sample, where we believe we are going to have
enough sample to support region. But it is only for that group that we are keeping
region. Otherwise, that is not part of our post-stratification.

That is it on the overall. I can take some questions on the general, and then
come back to the—if you want to create a discussion, talk about census adjustment
and multiple race in the same sentence. It works every time.

DR. NORWOOD: How are you going to get to seven in race/origin? I keep
hearing that the Census Bureau is going to be compiling something like 62.

DR. HOGAN: The Census Bureau will be tabulating, for many purposes, every
combination and permutation of the major race groups, crossed by Hispanic/non-
Hispanic. So I believe it is actually 124. We looked at that, and we decided to—let
me say how we looked at it.

[Transparency]
We looked at the goals of the post-stratification. These were explicitly our goals.

We said, what groupings of the people who choose a multiple-race option meet our
criteria the best? For example, it was suggested that we could put all multiple-race
people together in a category, and that will be the multiple-race category. For some
tabulation purposes, for some uses of the data, that may make a lot of sense. But
we could see no reason to believe that someone who marks white and American
Indian is going to react to the census in the same way as someone who marks
black and Asian. Just because someone identifies with two or more races does not
mean that he reacts to the census differently.

So we thought, what is race measuring in the census, in the adjustment in
the A.C.E., post-stratification? Race is measuring cultural, linguistic, housing iso-
lation, economic-social isolation. That impacts on how the people perceive the
census, how the Census Bureau is able to find the housing unit, how they and the
census interact. So using those criteria, we suggested a fairly complex method of
handling people who mark more than one race. I will walk through it. I hope I do
not make too many mistakes.

First, we said that American Indians who live on the reservation or any other
tribal or federally recognized Indian area and whomark American Indian as whatever—
one race, one of two races, American Indian and Hispanic—if someone lived on a
reservation and marked American Indian, we said that person has the cultural, the
tribal, the community affiliations that make him[/her] part of that group. So we
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said that everyone who marks American Indian and lives in Indian country goes
into that one category.

I am going to simplify a little. Many people who mark more than one race and
many people who choose to mark the “other” category, some other race, which is
one of the categories, also mark Hispanic. We know that from our tests. Based
on what we could infer from our tests, based on what we could infer from dress
rehearsal, we decided that, with essentially the exception of the American Indians,
anyone who marks Hispanic is Hispanic. If you mark Hispanic and five other
races, you are still Hispanic.

This is somewhat of a change from 1990, when Hispanic blacks were put in
with blacks. Now Hispanic blacks are put in with Hispanics.

We believe many of the people who mark multiple race will fall into this cate-
gory. Remember, the other criterion we are using, which is very important to us,
is classification error. Whatever grouping we do of the multiple-race people, we
want to have them in the same group in the census and in the A.C.E. So looking
at how Hispanic and race were reported by Hispanics, we figured that Hispanic
was a more stable variable to measure.

For some of the other groups, we have come up with what look like incon-
sistent rules, but I think—and we have talked to at least some of our advisory
committees, our minority advisory committees, and they agree with our logic—
people who mark American Indian and white or American Indian and anything
else and do not live on a reservation or in Indian country will be put in with white.
So multiple-race, American Indian and white, will be put in with white, not Amer-
ican Indian. The reason is, we fear—we do not know, but we fear—that many peo-
ple will discover their Cherokee grandmothers or Cherokee great-grandmothers,
that many people with no tribal, cultural, community affiliation with the Ameri-
can Indian community will somehow mark something American Indian. If we put
all of them into the American Indian stratum, we would not be able to measure
anything that reflected the true undercount of the culturally, community-affiliated
American Indians.

So, except on those living in Indian country, anybody who marks two races,
one of which is American Indian, will be put in the other race.

On the other hand, for African Americans, we are using the opposite rule.
Our reading of this society—and I think this is reflected by what our advisory
committee is telling us—is that people do not lightly mark African American and
something else, that the people who mark those tend to have a connection to
that community. So African American and white would be put in with African
American.

Finally, anybody who marks three or more races, with the exception of Amer-
ican Indians living in Indian country—actually, there is another exception, for
Hawaiians living in Hawaii—anybody who marks three or more races is put in the
“White and Other” category. We cannot come up with a rule that says where they
should go. We do not understand this group at all, and we think that, at least, if
they are put in with the largest group, we will be able to post-stratify them based
on all the other variables—the size of place, the tenure, the mailback rate. The

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


PROCEEDINGS, SECOND WORKSHOP 1 35

place to keep this much information about this individual who marks three or
more races is to put them in with the largest group.

So those are the rules that we have laid out. They are based on our reading of
pretests, of the tests, of reporting of race on birth certificates, of sociology. They
are not based on any previous census, because we have never done this before in a
census.

DISCUSSION OF POST-STRATIFICATION

DR. NORWOOD: So you are essentially using a behavioral aspect for deter-
mining it, how they behave, really.

DR. HOGAN: Exactly, yes, how they behave in the census, and also the re-
sponse variance. We would like to put the same person in the same stratum twice.
It is how they behave in terms of mailing back their census questionnaires, in-
teracting with the person at the door, and the response. If you take Hispanic, we
think that that—say it is someone from Cuba, who is Hispanic, who marks white
or marks white and black or who marks only black. They probably react to the
census because of their linguistic and other background, rather than because of
which particular race they identify with.

DR. STARK: If you use this post-stratification for the 1990 data, what are the
biggest differences in the adjustments that you would see? Can you characterize
how much difference that makes versus the original post-stratification or the 357?

DR. HOGAN: I cannot, but I will see if Donna can summarize it. But before I
do, let me point out that some of these do not translate back into 1990 very well.
The type of enumeration area, as I said, we cannot really apply to 1990, because
the areas included were quite different. So it is not possible to directly copy this
back to 1990 and compare it. But we have done that to a limited extent. I do not
know if Donna wants to share anything with us.

MS. KOSTANICH: There are not massive, big changes, but I cannot remember
exactly what they are.

DR. HOGAN: In some of the background documents, we have some of these
runs. But, as I said, with the MSA/TEA, you are not going to find it there, be-
cause it really was not there in 1990. But we do have runs where we compared
them. I believe, at the higher levels of geography, it did not make a whole lot
of difference. As you get down to smaller geography—for example, congressional
districts—obviously, it starts making more difference.

But for the big ones that we have kept the same between 1990 and 2000, the
race/origin and the tenure, in both categories, the differences are not huge.

DR. BROWN: This is kind of a technical question. What mail return rate are
you going to use? There are different ways to measure. I remember we discussed
earlier this issue of UAAs [returns marked “Undeliverable as Addressed” by the
U.S. Postal Service] and whether they go in the numerator and the denominator
or in one and not the other, and so on.

DR. NORWOOD: What is a UAA?
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DR. BROWN: “Undeliverable as addressed.” The Post Office returns the ques-
tionnaire. In one mail return rate, those got put in both the numerator and the
denominator.

DR. HOGAN: This is likeDo You Want To Be a Millionaire?, except that I have
lots of people in the audience I can call on. Can either Donna or Eric answer that?

MS. KOSTANICH: I think the Census Bureau is coming up with an official
mail return rate for each of the tracts that will be available. We are going to go
with the official census.

DR. BROWN: Do you know how that is created?
MS. KOSTANICH: I do not know. I do not think that has been completely

defined.
MR. WAITE: The return rate would not include in the denominator housing

units that did not exist or “undeliverable as addressed” addresses. We have two
kinds of rates that we measure during the census. There is the response rate,
which is really intended to predict the nonresponse follow-up workload, in which
case we do not know whether particular addresses are existent or not at the time
they are going through. At the end of the census, we have a measure of cooperation,
which is the return rate. We do not expect nonexistent units to return a form, and
so we do not include that in our calculations—or vacant units either, for that
matter.

DR. NORWOOD: So do you use different terminology for those two?
MR. WAITE: We do. The term that we measure in real time to try to predict

what our nonresponse follow-up is going to be, and the rates that are going to be
published on the Internet about how well communities are participating, we call a
response rate. After the fact, after we know who is vacant and who is nonexistent
units—so that we have a final picture of what the universe looks like—we call that
a return rate. The return rate is always higher than the response rate.

DR. NORWOOD: I did not know that. Ben King?
DR. KING: Howard, you were talking about how reconsideration of 1990 has

caused you to make some changes in 2000. This question has two parts. Are you
doing anything especially interesting or innovative to make it easier to go through
this same exercise for 2010? The proposed master trace sample will deliberately
cover A.C.E. block clusters. Have you had time to think about the sorts of things
you might do with the information from that to improve the A.C.E. for 2010?

DR. HOGAN: I can answer the second question very easily. No, I have not
had time to think about it.

DR. KING: You are forgiven.
DR. HOGAN: I do not know if Ruth Ann Killion, who is more in charge of

this kind of thing than I am, wants to add anything on what we are planning.
MS. KILLION: I think that clearly, as we look toward 2010 and start to plan

the research for 2010, whatever happens in 2000 is going to be key. We have
been working closely with the folks who are doing the A.C.E. for 2000, and the
trace sample will, in fact, help us, in terms of keeping track of things and giving
us answers to questions that we did not have this time because we did not have
something like the trace sample.
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So the answer to your question is, we are going to use every bit of information
we have. Yes, there are some things that are being done that should make it a little
bit easier for 2010.

DR. BROWN: Let me just ask another question. I think I know at least part
of this answer. The way I work this out, you have something like 400 post-strata.

DR. HOGAN: Four hundred forty-eight.
DR. BROWN: Which means that, on average, the size of post-strata is some-

where between 1500 and 2000, something like that. You said a minimum size
of 100, and your average size is 1500. That means there must be a tremendous
variability in post-stratum size. How does that play out? Is that an efficient way
to allocate resources or people in this sense?

DR. HOGAN: If you look at the groups we are worried about, they are groups
that are both small and geographically dispersed. [One of] the two groups that I
think we are most worried about having sufficient sample size for are the American
Indians who are not on the reservation—American Indians and Alaska natives on
other tribal and trust territories and other places—they are diffuse. We were not
able to control them for sampling. We hope we will get enough in. We are pretty
confident that we will, but we really do not know until we go out there. It is not
something we could control our sampling stratification on.

The other group is Hawaiians and Pacific Islanders. We have tremendously
oversampled Hawaii in the hopes of making sure we have an adequate sample of
Hawaiians and Pacific Islanders. But even in Hawaii, it is not easy to target a
sample to make sure you have enough to support a sample.

So it is these fairly small groups that, in terms of local estimation, are fairly
important, in terms of, certainly, getting some of the race categories correct. Those
are the ones we are quite worried about. Most of them, I think, were comfortably
above 100. Of course, all this is divided by age/sex. So 448 includes the age/sex.

DR. BROWN: I guess my question, in part, goes the other way around. Could
you do more post-stratification among the larger groups? Would that be advanta-
geous or not?

DR. HOGAN: We have spent a lot of time thinking about that, arguing it,
debating it, in a very lively way. We want to make sure they are small enough
to minimize or reduce the synthetic bias, but also large enough to have a decent
variance. We obviously do not have a really good grasp on the synthetic bias. After
all, our data sets do not have the absolute undercount from 1990. But we have
looked at how to balance those two, and we are pretty comfortable here.

Let me add this. In 1990, I think we did not allocate our sample very well,
given the purposes the sample was ultimately used for. The sampling in 1990 was
targeted on the smoothing model, which eventually we did not use. We really did
not have enough sample in some of the big population groups, like non-Hispanic
whites, that when we dropped the smoothing model—the areas we had a big prob-
lem with were the areas where we had a lot of non-Hispanic whites, with high
sampling variance. Since non-Hispanic white owners are the biggest group, we
really want to make sure we control the sample variance of that very well, because
it is going to dominate almost all of your synthetic estimates for almost all areas.
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I do not know if that answers your question. It probably answers it as best as I
can today.

DR. FREEDMAN: I think this question is directed to Larry. I cannot get 448.
It is 56 times 7, and then there is some collapsing.

DR. BROWN: No. The way I read the report, it is 56 after the collapsing.
DR. HOGAN: It has been somewhat changed since the report [Griffin and

Haines, 2000], I am sorry.
DR. FREEDMAN: I am lost on this point.
DR. NORWOOD: Why don’t you find him? Tell us where we are.
DR. HOGAN: I believe there are now 448 post-strata, including age/sex, and

there are 64 groups summing over age/sex.
I will grant that what I put up here is not what is in the briefing book. We

have done research since then. What is in the briefing book, for example, gives
great emphasis to the urbanization variable, for which we substituted the MSA. In
addition, what is in the briefing book, I believe, did not include at all a breakdown
by region. Adding region, at least for the non-Hispanic white owners, increased
the number of post-strata.

Yes, it is not what is in the briefing book.
DR. FREEDMAN: So is the current estimate of the post-stratification publicly

available?
DR. HOGAN: The current number? As of now, yes. You heard it first.
DR. NORWOOD: What I think we are asking is, could you clarify what your

position is now on the post-stratification?
DR. SPENCER: I have a question and an observation about the criteria for

choosing the post-strata. Maybe you are going to tell us later how you decide
whether one set of post-strata is superior to another, in terms of what you expect
to be better accuracy. It looks to me as if the criteria you set out were used to
rule out certain post-stratifications. I would just observe that I understand the
first one, similar capture probabilities, because you want to minimize correlation
bias. The similar net undercount you are using because you are requiring that the
same post-stratification be used for adjusting for undercoverage as for erroneous
enumerations.

DR. HOGAN: That is correct.
DR. SPENCER: That is a choice that you made. It is not necessary. Could you

tell us how, given some alternative sets of post-stratifications, you would decide
which one was better?

DR. HOGAN: In terms of ruling out variables, we went through a process of—
everybody, I think, in the Census Bureau had his favorite post-stratum variable,
and we put it into some logistic regression modeling and saw which were the
greatest predictors and played around, data mining 1990. Some of those we ruled
out based on these kinds of criteria. For example, in early 1990, we had many
age/sex post-strata. We have collapsed them to only seven, because age/sex really
does not buy you anything geographically. We talked about collapsing it a little bit
more. But collapsing more, you might be collapsing across the young adults, and
we thought it was important to maintain that for the DSE purposes. So that is
how the third criterion came in.
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The sample size of 100 was mainly important in trying to convince ourselves
we could support a separate thing for the American Indian [population].

DR. SPENCER: I am sorry, I understood the additional criteria that you set
up. But I am saying, given that you are sitting around the table and you have
five alternative post-stratifications that all meet these criteria, how do you decide
which one looks best?

DR. HOGAN: We ran the post-strata, as best we could simulate, on 1990, and
then we summed up synthetic estimates for the 357, as domain, for the states,
for congressional districts, and the group of 16 largest cities. After we summed
those up, we then looked at the kinds of variances we would get, given the 2000
design, the 2000 sample size, so we could see what kind of variances we could
get. We also—and this was fairly difficult, and we discussed this at a previous
panel meeting—tried to come up with some targets to measure the bias, to see if
the various ways of cutting it reduced the bias. None of them did a tremendously
bigger job in reducing overall bias. Some of them seemed to be better at picking
out, say, differences between congressional districts, while maintaining what we
felt was adequate variance.

DR. SPENCER: If you have already gone through with the panel how you got
these targets and how you estimate bias, I will not ask you to go through it again.

DR. NORWOOD: We reserve that. We can come back to that if you like. I
want to say one thing. The staff and I insisted that the Census Bureau provide us
with information at least two weeks in advance. They did that, even though they
made it clear that some of this was still in process. My guess is that a lot more
will be in process—I hope, perhaps on the basis of some of the discussion today
or other things that you will think about. At some point, you will have to finalize
what you are actually going to do. I think we all would like to know at what point
that would be.

I think we are going to give you a rest right now, and also some lunch.

CONTINUED DISCUSSION OF POST-STRATIFICATION

DR. NORWOOD: A major part of the discussion, the last part, was on post-
stratification. Don Ylvisaker, do you have some questions or comments on that?

DR. YLVISAKER: I am still in the uncomfortable position that I am not totally
in favor of adjustments, and you are giving me the question of how I like the
tools for doing it. I guess my problem, generally speaking, with what is going on
at the moment is timing. I got something in the mail that says January 12th.
We are in the middle of doing research on the question of post-stratification. I
think in August, in Baltimore, we were in the middle of doing research on post-
stratification. I have had a hard time understanding why it was not being done in
about 1995 or so. We could not have foreseen multiple races, for example, but a
lot of what is here is based on, as I understand it, 1990 data, and so much could
have been done.

Unfortunately, I will bring in history. The CAPE [Committee on Adjustment of
Post-Censal Estimates] report suggested that it was not clear that this was a viable
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strategy at all, and somewhere in between 1992—post-stratification in 1990 really
was 1,392, and by, I think, 1992, it was 357. That report said, effectively, we are
not quite sure what is going on here, whether this is viable or not. Somewhere
between then and now, something has transpired, so we are doing it again.

Here are post-strata which I guess are built on pretty much judgment calls. Let
me start at the bottom and just make a few remarks.

I like mail response rate. The idea of what they call the MSA/TEA kind of
regional base I have no particular objection to. I get very uncomfortable when one
begins to talk about race. I get very uncomfortable when we decide arbitrarily that
we think white and black is black, that Asian and white is white, that Asian and
black is black, that white and Asian and black is white, and a variety of things of
that nature. It seems to me that, if we were in another forum, this would be very
embarrassing. But we are suggesting that these are similar attributes and so on.

I will only bring out one fact. When you talk about similar characteristics, sim-
ilar linguistics, similar economic isolation, things of that nature, you are talking
pretty much about the definition of a census tract. The census tract is given out
in pretty much that kind of language.

So I think the real problem is that post-strata should be local in character, and
we cannot really do that, so we have national post-strata, and I am afraid a lot of
heterogeneity. I do not know how that is addressed in just choosing.

DR. FREEDMAN: I would like, actually, to return a little bit to the question of
movers. Now that geography has come back into the post-stratification, it does not
seem feasible to me to claim that there is even approximate balance of inmovers
and outmovers within post-strata. Forgive me for this brief geography lesson, but,
to my recollection, people have been for a long time moving from the Northeast
and Midwest to the South and West. So the notion that there will be approximate
balance within post-strata does not seem viable to me.

DR. NORWOOD: Howard, do you want to say something about that? I am
sure there will be other comments.

DR. HOGAN: I would like to address some of the issues. First, in 1990, we
did, as Don said, start with 1,392 post-strata in a fairly complex paradigm. Those
post-strata were designed specifically to be supported and to support a regression
smoothing model that we used, which we have since decided no longer to use.
Once the decision was made not to use this smoothing model, then it was clear
that the 1,392 were not supportable. We never thought that they could stand
alone. They were never designed to stand alone. That is how we came up with the
357, which, with a couple of changes that I have mentioned, are similar to what
we now have.

Why are we doing the research now? Why did we not do it in 1995? That is a
fairly easy question to answer. Up until last January, when we were going to use
the integrated coverage measurement, the ICM, for apportionment, we operated
under the assumption that we could not share information across state boundaries.
Therefore, if you have to post-stratify and run 51 separate sets, the set of post-
stratum variables that you can even consider is fairly restricted. Therefore, we had
a fairly simple set, and that is what we were testing. Once the Supreme Court
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made its decision, in January, we started a fairly intensive process of looking at
other variables—and we have talked to the panel several times—to come up with a
set that takes into account more information, more of what we have nationally. Of
course, we made the explicit decision that post-strata could cross state boundaries,
a decision that not everyone agrees with, but certainly one we were up-front about.

So this research really only got started in the last 12 months. In the last few
weeks, as I said, we were working with our geography folks trying to operationalize
some of the variables and ran into a glitch. They thought it would probably be wise
not to pursue the urbanization, so we have gone back and relooked at it. What I
am presenting to you now has slightly changed, but certainly the spirit is quite
similar to what we had two weeks ago. We did not head off in another direction.

I am glad you like the mail variable and the MSA. Let me sort of agree with you,
but disagree with your wording on the combining of racial groups into post-strata.
The fact is, we have very little knowledge about the particular characteristics of
people who might mark white and American Indian, or white, Asian, and Ameri-
can Indian, or whatever else. We have had some tests in the mid-decade, but with
the publicity surrounding the census, with advocacy groups going out and saying,
“Do mark more than one race,” “don’t mark more than one race,” we have very
little information about how these people are going to react. We are making de-
cisions that we think are prudent, but they are based on judgment. They are not
based on facts. I have to state that right away.

My disagreement with you is in saying what we are doing is making whites
and blacks, blacks; we are making blacks and Indians, whites—whatever. We are
combining groups together to form post-strata. We are no more making people
who mark white and American Indian, white, than we are making New York and
Philadelphia, New York. We are putting together groups into post-strata. We are
not changing the fundamental nature of what people marked. If someone marks
four different races in the census, that is how he[/she] will be tabulated, the PES
notwithstanding.

The discussion about whether the post-strata should be local, whether they
should be national—that is a continuing dialogue we have had, with the panel and
with others. I feel fairly strongly that those variables that determine how people
react to the census—variables such as attitude, housing arrangements, whatever
else—are only very loosely connected with state boundaries, with city boundaries.
They are to some extent, but only loosely. We get more homogeneous post-strata
by grouping, say, Hispanics in Alabama with Hispanics in Mississippi than having
to group Hispanics in Alabama with whites in Alabama, to take an example. So I
think we do get better, but that is sort of a judgment call we have made.

On David’s point about moving across post-strata, there are indeed people who
move from the Northeast to the South or to the West. There is no doubt about
it. The question in my mind is, is the net migration of non-Hispanic whites and
others—which is the group that we are splitting up by region—over a two-month
period, a three-month period, so large as to make this assumption problematic? It
is not exact, but I think that the period we are talking about is fairly small, and
we are talking about the net differences, not the gross differences. It is true that
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about a third of the people move every year, but most of those people move in the
same neighborhood, the same city, in my experience. So I think our assumption
is quite viable. Maybe we can get our people in the Population Division to try to
approximate what they think the net migration between post-strata might be over
a two-month period, based on whatever information they have.

We have not done that yet. We can ask them to do it.
DR. FIENBERG: I have a comment on post-stratification and a question. The

comment relates to, actually, Don’s comments on the post-stratification structure.
I think he was suggesting that it was not a good thing for the Bureau to bring to
bear its subjective knowledge in the construction of the post-strata. It struck me
that that was not a comment that either I or, perhaps, others would agree with. It
may be subjective judgment, but it is also rooted in lots of background and other
information. If it is the information we have, then you should bring it to bear. So
I do support that.

I think it is also important to remember that race is—at least in part, if not
largely—what adjustment is about. That is, we are discussing adjustment now
for two reasons. One is to get better counts. But the second is to correct what
we now know and have measured over a number of years to be a disparity in the
net undercount, at a variety of levels, which manifests itself by racial categories,
even if it is not something that we attribute directly to race. So thinking of putting
racial variables in somehow, in the stratification, is, to my mind, inevitable, and
it would probably be a mistake not to have something there, either directly or as a
proxy.

The other thing is that race labels track to 1990. In 1990, it may have been
the case that people could only say one thing, but lots of people said that they were
multiple things, and then they got recoded. So you could think of this as simply
a recoding of the variables that is very much like what the coding rules were in
1990.

But the labels are important. I think Don’s point about that is absolutely
crucial. I think it would be a colossal error to use the racial labels per se. I think
Howard’s response sort of indicated that that is not what is meant. But I think
that for public use of the stratification scheme, some other set of labels is critical.

Now the question, which goes back to where we were before the break, actually,
but propagates through: As the A.C.E. will be conducted, it starts as early as a
telephone call and extends through July. We are asking a set of questions that relate
to projection back to April 1. If you actually took a given household and moved
them through that period and could ask the same questions at different points in
time, you would get, conceivably, different answers. Do we know anything about
the added variability associated with the estimate that comes from spreading the
interviews out across time in this way, as opposed to the very concentrated way
that the Bureau typically does a survey? For example, in two weeks’ time, it will
go out and, in one week, do measurement for the previous week for the CPS. This
is a different kind of thing. If we do not know about that, is there a way we can
get that information, or something about that information, so we can learn about
that component of variability? It just strikes me that it is time we knew about it.
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DR. HOGAN: We do not know very much. We know a little bit. Certainly,
in some of the characteristics, when we match people between the census and the
A.C.E., we know to the extent, say, their race changes. We have that.

In dress rehearsal, we had a small study that attempted to take cases that
would have gone into the early telephoning and hold them out and put them in
the personal interviewing, to try to compare the two. It was a very small study. It
had some difficulties, given the timing. It found very few differences. But I would
not hang a big hat on that hook. But we did try.

Short of that kind of controlled study, the people we get in May are going to
be different from the people we get in the nonresponse follow-up later, so the only
way to explicitly address your concern would be a study within a study. I do not
think we are planning one. It is something we need to, I guess, think about, and
maybe think about how, through our data, we can address that.

But, no, we have no data to answer that.
DR. NORWOOD: Don’t you have data on other surveys that look at that

particular kind of issue?
DR. HOGAN: There are lots of data on recall. That is a big issue that we have

spent a lot of time on, and why my earlier conversation about what the reference
point for the A.C.E. really is, whether the reference point is April 1 versus July 1—
there is a lot of research that says it would be better to be closer to the reference
date. I envy my English colleagues, who conduct the census in two weeks and start
the PES not later than four weeks after Census Day.

We know that is an issue. We try to address that through the way we interview,
the probes and the CAPI instrument, and the follow-up.

But I interpreted the question slightly differently, not just how far we are
from Census Day, but given a mean or modal distance from Census Day, to the
extent you could concentrate all the interviews on that day and gather all the
information—I think that would be better. We have no data on that, but it would,
intuitively, make a lot of sense.

DR. NORWOOD: But the further you get from the day, the more recall error
there is. I remember that from the Consumer Expenditure Survey. It cost us
millions of dollars to—

DR. FIENBERG: But the question is, what does the curve look like as you
move away, and how can you separate out that decay from the difference in the
people? That is, people whom you do not get to until July may be intrinsically
different than the people you get in April.

DR. HOGAN: Within post-strata.
DR. FIENBERG: Within post-strata. So it is very tricky to measure, and you

cannot simply bring to bear what we knew from the surveys in the ’60s.
DR. NORWOOD: I see. I am just glad to know we did not waste money.
DR. MULRY: This relates to the telephone calls versus the personal inter-

views. I am not sure how it is going to work. Is the same interviewer going to
do the phone calls and the personal interviews? I am wondering about sorting
out mail mis-deliveries. This does have some post-stratification implications. We
have had problems with mail mis-deliveries in the past. It seems as if that would
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be hard to straighten out over the phone. But if the same interviewer was doing
the phone calls and doing the on-the-ground interviews, that might have a better
chance of coming together when it occurred.

DR. HOGAN: The universe eligible to be telephoned is a fairly narrow uni-
verse. It is single-family housing units, not multi, with good house number/street
names, that mailed back their census questionnaire and included a telephone
number when they mailed it back. So it is not a big universe. In dress rehearsal,
we did about 5 percent of all the interviews, roughly, on the telephone. We kind of
planned in 2000 for not more than about 10 or 15 percent.

We are very cognizant of this mis-delivery problem, and knowing that on the
telephone you are never going to sort that out. So we restricted it to a universe
where we think that problem is going to be minimized.

Essentially, it is the same workforce doing the telephone and the personal visit.
It is probably more likely to be the crew leaders and people who later graduate to
more leadership positions. But it is essentially the same workforce. They have
the same instrument. They are in their homes doing the telephoning. However,
what we do is, we set up the telephone universe, they do the telephoning, and then
we bring the workload back, and then we redistribute it—including everybody—
to personal visits. So it is not the same interviewer who goes out and he or she
cannot get an interview.

DR. BROWN: Howard, doesn’t that telephone protocol violate the indepen-
dence assumption between the E- and P-samples, to the extent of the 5 or 10
percent of people who are contacted?

DR. HOGAN: I do not believe so. First, they have already mailed back their
questionnaires. We have them in hand. They are in our processing office. What-
ever goes on on the phone should not change the questionnaire. Second, we do
not have someone in the field who might bump into the census nonresponse in-
terviewer. So at least in terms of the big things going on, it should not—

DR. BROWN: It is neither of those. It increases the chance that those people
will be included in the P-sample.

DR. HOGAN: No. It is a good question. Let me go back to how we get the
universe we will be telephoning. We have, based on the independent A.C.E. listing
that we did this past fall, a list of housing units that are in the A.C.E. That list is
sort of closed. However, we match that list to the census list, and if a unit is on
both, then we take the telephone from the census unit. But we do not add census
units to our list. The list of A.C.E. housing units that are in the sample to be
interviewed is never augmented based on the matching to the census. So I do not
believe, in any fundamental way, that independence is compromised.

You look as if I did not answer your question.
DR. BROWN: I still—among other things, those people are contacted earlier,

so they are less likely to move. They are treated differently from the rest of the
P-sample in ways that increase their capture probability, increase the accuracy of
the data they give, so it makes the matching more likely.
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DR. FIENBERG: I think Larry’s point is an important one. The distinction
here is between the operational independence and the actual dependence of prob-
ability. Howard is arguing that there is operational independence, and I think that
is correct. You are arguing that that can induce a dependence of the model, and I
think you are correct. They are not inconsistent. That would argue, therefore, for
a separate analysis that at least took a look at that to see if there was something
to worry about.

DR. HOGAN: Certainly your issue about how it could affect the number of
movers is something that we do need to think about. That is an important issue.
I had not put those two together in my mind at once.

DR. NORWOOD: I would like to go back to Don’s point about race categories.
The way we generally look at the whole question of the undercount is not whether
there is an undercount that is evenly distributed, but rather that it is dispropor-
tionately demographic. Are you saying that you do not think we will be able to use
these data to know that? Or am I misunderstanding?

DR. YLVISAKER: I am saying that if one were not trying to make a smaller
number of boxes to reduce variance, we would not be in this position.

DR. NORWOOD: But if you just look at this at a national level, and not have
any of the boxes that you are objecting to, can you use it for that?

DR. YLVISAKER: My problem is with methodology, and now you are saying,
given that you are going to use this methodology, what would you do? If I were
interested in correcting demographic imbalances that I understood, I have other
ways of doing it, and I would not be in the business of constructing 448 post-strata,
which had to invoke race in ways in order to come down to a small number.

DR. NORWOOD: I understand that. My question, though, is a little bit dif-
ferent one. I have been thinking about this a good bit. We use race categories in
order to have some idea of whether there are groups that are undercounted more
than others. In general, that is a racial category. I guess I am asking a more gen-
eral question: if we forget about adjustment and we forget about the localization of
this, but we want to look at the country as a whole, how do we use the categories
of race to determine that? What I thought I heard you saying—and I am not argu-
ing your basic points about the localization of it—do you think that those data can
be used, at least at the national level, to compare where we are, in demographic
analysis?

DR. YLVISAKER: The post-strata, according to the criterion up here, were to
capture, at least as one reads the documents, people of similar character leading
to similar undercount rates and similar responses to census and so on. We are
agreeing amongst ourselves that this is heavily racially motivated. We are into the
idea now that we have to understand race, and we have to make comparisons of
the type that Howard is talking about—if someone says American Indian, that is
pretty convincing to me that it is American Indian; if he says white and American
Indian and he is not on a reservation, then it is likely it is somebody—we are
making up stories. I say, fine, but I wish I was not in this business.

DR. NORWOOD: I am sure there are people who wish they were not in the
census business. Thank you. Lynne?
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DR. BILLARD: The way I understand your question, it is if, instead of there
being 442—whatever the number is—strata, the country is divided into one stra-
tum itself. Is that what you are saying?

DR. NORWOOD: Don’t you have the same problem? That is what I am
saying.

DR. YLVISAKER: If we had only one post-stratum?

DR. NORWOOD: If we are just looking at the country as a whole. That is how,
in many ways, in the past, we have looked at the whole question of differential
undercount. We can grind this into the ground. I did not want to focus too much
on it. But I do think that there are a number of complications for the Census
Bureau, in general, because of the changes in the race and ethnicity categories.

DR. YLVISAKER: I certainly agree with that. Certainly, demographics does
not attack this multiracial thing yet, as far as I understand it. Our knowledge of
the undercount is still based on the old days, as nearly as I understand it. That
is, we believe it is a 5 percent undercount for blacks, and things of that nature, for
demographic reasons. This is handled demographically. What they will do now I
do not really know. I do not think the census should be leading the charge, so to
speak.

DR. NORWOOD: Are there other comments from the floor? How about the
panel?

DR. BRADBURN: May we pursue for a moment this line of argument? What
I think people are saying is that there is some kind of correlation between the time
at which people will be interviewed in the PES and their probability of moving—
and not just the temporal. The longer it is, the higher the probability that people
will not remember it. I will not pass myself off as expert about memory curves,
but I do know a fair amount about it. The thing is that they are different. Some
are linear; some are curvilinear of various sorts. But you really have to establish,
in the particular content area, the nature of both the slope and the shape of the
distribution.

But apart from that, what I thought Larry was saying, and Steve a little bit,
too, is that, regardless of whether you do the telephone or not, there is a kind of
correlation between when you get to somebody—because of just the difficulty of
locating him, finding him at home and getting him to respond, and so forth—
such that the people you get to later are, (a) more likely to have moved, and (b)
probably more likely to have response error problems, because you may have to
rely on proxies—that whole sort of thing, because they will be the more difficult
households. So there is a kind of underlying correlation, which is not operational,
between the characteristics of the household and the thing you are worried about—
the accuracy of their reports about the moves.

I do not know how you get—I mean, obviously, operational independence does
not—unless you do—I mean, as Howard was saying, you could do a study. Ac-
tually, that was one of the things I wanted to raise. I thought last time there
was some reference to some experiments that were being built into the census for
learning some things that would be useful for 2010, and so on and so forth. I have
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forgotten what that was called. Anyway, would it be possible to build an exper-
iment into the A.C.E. in which you took a subset of the households—since you
already know and the A.C.E. sample is already drawn—take a subset of those and
control the time in which they are sent out to be interviewed, so that you have,
essentially, random replication? You control the time at which you start to give as-
signments for this controlled sample and say, this has to be done in this two-week
period, this has to be done in this two-week period, and so forth.

It might be that that would have to be too big to make the estimates that you
want. But, in principle, I do not think it is a terribly difficult thing to design. It
may be difficult, operationally, to bring out. In principle, it seems to me, it is
doable.

DR. ZASLAVSKY: I have been sitting here trying to figure out why this is an
issue. I can think of two reasons why we might care about this, aside from the one
that Norman brought up, which is that it might help in planning for the future.

One of them is that every time you look at things more closely, you find some
heterogeneity that you had not accounted for. So we look a little more closely at
early and late respondents. We have not actually analyzed this, but it is fairly easy
to anticipate that they would have different coverage rates and might actually be
substantially different.

So what do we do about that? I guess, if we are in the world of thinking that the
post-stratification is supposed to divide the population into post-strata of people
who are exactly alike with respect to coverage, then we get very upset about that.
If we think that post-stratification is supposed to form groups that are more sim-
ilar within the group than between groups, and within the constraints of various
other criteria that have to be satisfied for some of the things to be practical to be
implemented as post-stratification, then we just have to accept that as being part
of what is left over after we have done what we can do by dividing the population
into groups.

The other reason I think we might be concerned about this is if the differences
between the early and the late people, in some way, are causing us to mess up the
estimation. For example, if we just threw away the very late people when we knew
that they were actually different, then when we see that the early people are better
covered, we would know that we had biased estimates. We do not actually do that.
We go out and do a bunch of follow-ups, and eventually we do imputation from a
missing data model. If that missing data model takes into account the fact that the
late people might be more like the ones you never actually got, and not so much
like the early ones, who are different, then you have probably gone about as far as
you can in taking care of the difference along that direction.

I guess where I come out on this is that this sounds interesting, but I have not
yet heard a specific reason, a specific model, or a specific story for why this would
really be a big problem for the estimation.
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MISSING DATA

DR. NORWOOD: Howard, how would you like to give us the remainder of
this discussion, the next block, which is: dual-systems estimation, missing data,
synthetic estimation?

DR. HOGAN: There are essentially three components of missing data that we
have to deal with. I will go through them fairly rapidly. The first component is
whole household non-interviews. This really has two subcomponents now, be-
cause we are using the PES-C methodology. We have the non-interview of the
current residents and the non-interview of the household that was here on April
1. So, really, we have two interviews and two non-interviews for each of those two
conceptually different households. Thus, we have two different missing data whole
household adjustment models going on. Both of them are very simple weight dis-
tribution within-sample-cluster kinds of approaches, very similar to what we have
used in the past, similar to what is used in other sample surveys.

One thing I do want to point out is, as you can guess, the non-interview rate
of who was living here a couple months ago is higher than the non-interview rate
of who is living here now. Comparing the levels of missing data, at least on that
important variable, that we will have in 2000 to 1990, they will probably be higher,
because, as I said, it is easier to get an interview for who is here now. So we suspect
that the level of whole household missing data, at least with respect to who is living
here on Census Day, might be higher in 2000 than it was in 1990. So this kind
of missing data household non-interview adjustment probably is somewhat more
important.

But the approach, as I said, is a simple weight distribution within cluster. I do
not know if that is controversial or not.

The next step of missing data that we have to deal with is missing character-
istics. These are the characteristics we need for post-stratification, to place people
into the cells. They are race, broad age groups, owner/renter, sex. Here we use
either a nearest-neighbor kind of hot deck, based on missing tenure—we will go
to the last household that reported tenure and borrow their tenure status—or, for
things like sex, if the spouse of the head of the household [has sex missing] and
the head of the household is female, then we assume that the spouse’s sex is male.
For age, we have distributions based on relationship to head of household—pretty
standard missing data, missing item, missing characteristic, nonresponse adjust-
ment here. It allows us to place people into post-strata.

Finally, we have missing enumeration status. This has two components: miss-
ing on the P-sample side and missing on the E-sample side—that is, people who
are in the survey with enough information to at least know the person was there,
but where we could not determine whether the person was enumerated or not,
and census enumerations, but we could not determine whether the person was
correctly enumerated or not. Here we have a change from 1990. In 1990, we used
a fairly complex mixed model that was developed by some staff members at that
time, who have gone on. We are not going to try to reconstruct that. It was an in-
teresting model, but we decided, given where we are in planning for Census 2000,
to go to a simpler model, an estimation cell approach. In some of our literature,
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it is described as a ratio estimate. Rod reminded us that this is really just an es-
timation cell. The cells take into account, essentially, at what stage in processing
the particular case became missing data. For example, the cells we are doing—this
is in one of the handouts, the Q-19, on page 9 [Cantwell, 2000]—matching cases
that needed follow-up, that failed follow-up, possible matches, non-matches from
partial household matching households, missing people (this is done on an indi-
vidual basis, where nobody in the household matched, and it needed follow-up),
non-matches from households that had conflicting information. Let me explain
that to those who are not complete aficionados here.

We have the situation that is fairly important in how we design the PES, the
A.C.E., where we have the same housing units in sample on the P-sample side
[and the E-sample side]. As I have said earlier, one of the most important things
is to make sure that we have consistent reporting. We may have errors, but if they
are consistent we have a lot of balancing out. When we get a situation where one
family on the P-sample side said, “I lived here,” and on the E-sample side, another
family was living there, then it is possible that two families were living in the same
housing unit. That does happen. I am not saying it does not. But it is also possible
that we are getting conflicting information on the two halves of our surveys. One
of the most important things we do in follow-up is sort that out to make sure we
have one consistent response for that address, that housing unit.

That is a very important class of cases that need follow-up. It is a class
that will go into the missing data model, the estimation cell model, separately.
Then there is another set of cases where we did not have sufficient information
to even put them into the matching. Either the A.C.E. interviewer did not get
enough information—did not get name, characteristics—or the census got name
and characteristics—actually, the census side does not go into this. The A.C.E. did
not get sufficient information to go into matching.

Each one of those cells will be weighted up, based on the resolved cases. We
have not spelled out the extent [to which] these groups will be segmented based on
race or any other variable besides these operational variables. That is something
we do need to spec out and are in the process of spec’ing out, but it is not laid out
yet. But it is a simple missing data kind of model.

I know various people have comments.
DR. LITTLE: On the unit nonresponse adjustment weight, it strikes me that

you sort of established the fact that the time from the census to the time of the
PES interview might have a considerable effect on nonresponse, and is potentially
also related to the outcome, which would suggest that you might want to use that
variable as a stratifier for computing a unit nonresponse adjustment, if you actually
have it available. That might be something to think about as an alternative.

In general, I am not particularly happy about the move from a logistic regres-
sion model for dealing with imputation to an adjustment cell style of model. This
will probably not be a surprise to Howard. Particularly when you have a lot of
potential information for predicting values of items, I view an adjustment cell
method as being kind of limited, because you are basically in the same problem as
doing post-stratification adjustments, that you can only form so many boxes based
on the covariate information you have.
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Also, you can view the adjustment cell method as basically a special case of a
logistic regression, where you are including all the interactions between the vari-
ables that you have available, whereas I think it would probably make more sense
in a lot of settings to have a logistic model that has main effects of these vari-
ables and allows you to choose more main effects in setting some of the 10-way
interactions equal to zero.

I understand why the Bureau has done that. This is part of a general move
towards simplicity and things that are easy to understand. But, as a statistician, I
think there is a danger in trying to make things as simple as you possibly can, and
going, as I view it as a methodologist, in the wrong direction, because hopefully
the statistics profession is developing better methods rather than worse methods.
So I rather regret this move backwards in terms of that general methodology.

The final comment I might make is that I would like to see a detailed expla-
nation of what the imputation model actually is. All I have seen so far are sort
of generic descriptions—“I am going to use an adjustment cell method” But a lot
of the details of actually what goes into these adjustment cells really matter, and I
would like to see that.

DR. FREEDMAN: David Freedman, Department of Statistics, UC-Berkeley.
It gives me great pleasure—a rare moment here—I am going to stick up for

the Bureau. I am very happy they gave up that logistic regression model and have
moved to what they are doing now. The issue, Rod, in my opinion—and I think
many others would be found to agree with me—is the bias/variance tradeoff. When
you do the modeling, you are trading off bias against variance and forgetting about
the bias, which I personally consider unsporting.

But I do have an information question for Howard, if I may. Where do you get
the resolve [resolved status] from for those people who are so weak that they do
not go to follow-up?

DR. HOGAN: The way we think about that is that those cases are pulled
out right at the beginning of processing, before matching, and therefore they are
imputed from any case that either is resolved before follow-up or resolved after
follow-up. The way I think of it is as sort of a branching process, and you go
down the trunk to the point where this case became unresolved, and anything
that happened after that goes into a cell to impute that. These cases are essentially
very similar to the whole-household non-adjustment. They are imputed based on
everything that is resolved after the point where they are screened out, and they
are screened out very early in the process.

May I say one thing to Rod? Simplicity is important, but it is not just simplicity
in either discussion. One of the things we are giving a lot of attention to, and
rightfully so, is verifying our programming and testing our programming. We think
that going to the cell model, while it has some properties that Rod does not like—
I love having something in agreement with David. I think we should end the
meeting right here and call it a victory.

But the simpler model lets us program it more easily and verify our programs,
and lets other people verify them as well. So there are other advantages.

DR. NORWOOD: Steve Fienberg.
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DR. FIENBERG: Department of Statistics, Carnegie Mellon.
People will not be surprised that I agree rather strongly with Rod on this. I just

want to remind David, when you talk about bias-variance tradeoffs, if you use the
cell model and you do not put all the variables in, then you have bad bias there,
too. You do not have any sense of what the variance is usually, anyway, except
for the wrong estimate that comes out of the wrong survey structure. So doing
the modeling seems to me to make lots of sense. There is actually something
somewhere in-between putting all the interactions in for a subset of variables and
putting in only main effects for a larger number. That is why we have all those
models that some of us have worked on for the last 30 years.

DR. MULRY: I was sort of surprised that you were not going to use the mod-
eling anymore for the enumeration status estimation, because in 1990 the evalua-
tions that were done showed that it was surprisingly effective. I was impressed at
how effective it was, with what we could determine.

My question about this is—what I have looked at, I have not seen. It is simpler.
From the dress rehearsal, there are these phrases like “had limited effect,” to do
the modeling versus not doing the modeling. I saw no evaluation of what would
have happened with the 1990 data if there had been cells instead of the modeling.
Also in the evaluation that I looked at with the dress rehearsal, it was a 1 percent
difference, at most, on each post-stratum. There was no discussion that I saw
of aggregate effects—for example, what would happen in the whole site or with
demographic groups.

I would like to know what those were—a larger discussion, what happened in
1990, what would happen in the aggregate each way. What are you really losing
versus what you are gaining?

DR. HOGAN: I do not have that discussion here. The one thing that has been
asked for, and I think we do owe the audience (but not today), is a very detailed
discussion, a very detailed outline, of exactly what we planned to do, which we do
not have. When we have that, we certainly will provide it.

As part of that process, to the extent we can reconstruct 1990, we can try to
run that. Part of our plan is to go back and try this on 1990. We are working on it
now. We just do not have that.

DR. ZASLAVSKY: I find myself in the really surprising position of not hav-
ing to say anything about the model, in defending it. I want to go back to the
non-interviews. I think that also deserves some scrutiny. Again, the weighting
adjustment may have this somewhat deceptive simplicity to it, but there may ac-
tually be a fair amount we know about a case being a non-interview, which can
enable us to do something more sensible than saying that it is just like the average
of every other case that you have in the post-stratum. For example, if there is a lot
of geographical variation, a non-interview located in a block or in a small area that
has, let us say, an unusually high or an unusually low coverage rate may also be
more likely to have a corresponding rate. So you may want to do—staying within
the range of simple methods that you can explain a nearest-neighbor imputation
rather than simply spread the weight over everything else in the post-stratum.
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Another possibility is just the continuation of the comment I made in the last
discussion about the timing of the interview. If the non-interview looks like late
interviews— for example, it is a non-interview because the form came in very late
or did not come in at all, and it was held up for a long time—if it looks more like
those, that is a place where a difference between the early and the late, if there
is such a systematic difference, on the enumeration or coverage variables you are
looking at could cause a bias in the results, if the non-interviews are more like the
late ones than they are like the early ones.

DR. HOGAN: Let me correct something if I misspoke. The non-interview
adjustment spreading of weights is done within cluster, not post-stratum. We
very explicitly take advantage of the local geography. If I said it the other way, I
apologize. It is within the cluster.

DR. STARK: I know this is not a straw poll, but I am also relieved that we are
away from the logistic regression model. I wanted to take the opportunity, having
spoken about computer programming, to be responsive to one of the things that
Ken Prewitt said this morning about the computer bug from 1990. I, at least,
and I believe some of my colleagues on the con side of the adjustment issue, do
not feel that that is any kind of indictment of the competence of the Bureau, but
merely illustrates how incredibly complex the whole procedure is. Bugs do occur in
all kinds of contexts. The whole adjustment procedure is extremely complicated.
Rockets crash. Space telescopes do not get ground correctly. There are bugs all
over. This is not anything against Bureau personnel.

DR. NORWOOD: Howard, I have not heard anything yet about correlation
and heterogeneity.

DR. HOGAN: I think there are two aspects to correlation and heterogeneity,
one of which is within the dual-systems model and one of which is in the carrying-
down. To a certain extent, a lot of our discussion on the movers is addressed to
minimizing the correlation among one subset.

[Transparency]
In general, the model is an approximation. The post-strata are somewhat het-

erogeneous. Even to the extent that we work very hard at maintaining operational
independence, there are indeed groups of people out there where the regular dual-
systems assumption of independence and homogeneity fails. I have labeled them
N∗. We do not observe them directly. We do not even observe them indirectly. We
have some studies from ethnographic whatever that give us maybe some indica-
tions of where these kinds of people might be. But certainly from the survey itself,
we do not observe them.

A couple of things. They are there. I do not pretend they are not. To the extent
that A.C.E. and the PES do not correct for all the undercoverage—we only measure
some of what is out there; we only measure N12 and N∗, we are moving closer, and
not all the way. Certainly, numerically, I believe that even with the N∗, we are
doing better.

In any case, N∗ is neither, by construction, by its very nature, in the census nor
in the A.C.E. So whatever problems N∗ is causing, if all these people are living in
rural Minnesota, then they are being missed equally by both systems.
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Another way of looking at it—and that is certainly, numerically, the easiest way
to look at it—in terms of the distribution, there are a couple of ways of thinking
about this problem. One can be defeatist about this and say there are some people
we will never observe, and therefore we will never be able to prove that we are
making things distributionally better. After all, if there is a group out there, N∗,
that you can never observe, then you can never prove distributional improvement.
You can always argue that these people could be somewhere else.

On the other hand, we believe that these residual unreached, unmatchable
people are probably residing in areas where the N12 and the N∗ are living. In other
words, the unreachable people probably are living in areas that have high under-
counts. They are probably living in places where we measured high undercounts
in 1990. The highest undercount we measured in 1990 was among rural His-
panics. I would think that many of these unreachable people are living among
rural Hispanics. I cannot prove that, but I believe that that is not an unlikely
hypothesis.

So we think that if these unreachable people are distributed, at least in the
kinds of areas where the reached people also live, we are able to make an improve-
ment, both numerically and distributionally. We worked very hard in terms of
improving the coverage of PES, but there are people out there who do not like the
government, do not like surveys. We do have a rule that the Field Division insists
on. If people have guns and they say, “We’ll shoot anybody from the government
that shows up at our cabin in rural Idaho,” we take a non-interview. That is one
of those things.

PARTICIPANT: You could send the director.

GENERAL DISCUSSION

DR. NORWOOD: Comments, questions?
DR. FIENBERG: We have now accumulated a large number of issues. If you

went around the room, maybe my list is different from David’s. It usually has
been. But it will overlap. We actually share some topics where we think there
are issues, and that you could actually collect data on, to learn about them in the
process. They go to the heart of either assumptions or the quality of the data that
you are gathering, or both.

We heard this morning at the outset that we are not going to do the set of
evaluations, the so-called P-study evaluations and related sequelae evaluations,
that were done in 1990. The question is, what will you do to know whether you
have done a quality job? Which evaluations are going to be done? How will we,
in the end, be in a position to know if the decision to (a) release the data and
then, later, perhaps to say that the data were good (or bad)—how will we be able to
support that? What studies will be done, and how will they be done? Will they be
articulated in advance?

DR. HOGAN: I think there are two aspects of your question. What I said
was that the P studies that we did in 1990 in order to help the secretary make
his decision, done in advance of the decision, will not be done until after the data
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are released. We do have a program coming up with a set of evaluations of the
whole census, including the A.C.E. These A.C.E. evaluations are part of a larger
program. I think at some future meeting we are going to roll that out with this
group. I think that is true.

DR. NORWOOD: We have asked for it.
DR. HOGAN: Good. Just like for any other census process, census operation,

after the census is over, we plan to evaluate it and plan to share our results. I
believe the current thing includes a matching error study, evaluation follow-up,
maybe not all 27 studies we had in 1990, but the important ones. We are also
working to develop some error models. We are working with Bruce and other
people on some error models that we will bring to this committee at a future time.

So I do not want to say that we are not going to do that. We are going to do it,
but just like we do every other census evaluation. We run the census the best way
we can. We look at it step by step and say, is this operation doing what we expected
this operation to do? Is this operation in control? If, when it comes time to release
the A.C.E., we believe the A.C.E. did what it was meant to do, it was in control of
the variances or in control of whatever, we will release the numbers. Then we will
evaluate it, as any other census operation, and share our results widely.

DR. NORWOOD: But you are really looking toward 2010 for that. Most of its
use is for 2010.

DR. HOGAN: The evaluation program is an evaluation program; it is not a
program designed to support a decision process. It is very different from how it
was conceived and carried out in 1990.

DR. YLVISAKER: If in 1991 the secretary had made the opposite decision and
then you had done the evaluation studies, as in fact took place, how would you
have couched your openness to the public at that juncture? That is, you have a
computer error, you change post-strata, and you come up with a conclusion that
these things are probably better now that we have revised it, at perhaps the state
level, perhaps the national level, and so on.

DR. HOGAN: I think in two ways. First, with more time, one can do a better
job. This is something that is true for all surveys and censuses, and we freely
admit that. I would assume that, had we come up with a better estimate, with
more time and more effort, we would have been forthcoming on that. The re-
post-stratification was post-stratification designed to support a different purpose.
After the post-stratification for the political, regular census, we were then asked
by the Secretary of Commerce to come up with new estimates for a new purpose.
We did. Part of the new estimates for a new purpose was a new post-stratification
scheme. I am not sure we would have pursued that, necessarily. We might have.
The purpose that was done was one the secretary laid on us when he chose not to
adjust the regular census.

DR. YLVISAKER: If you were responding in 1992 or so, talking about what
happened in the 1990 census, would you have considered that a success?

DR. HOGAN: I think, even with its flaws, even with its errors, the proposed
census adjustment, the original census adjustment, was more accurate numeri-
cally and distributionally than the unadjusted census. It was not as good as what
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we did when we had more time and corrected some errors, but I think it was nu-
merically more accurate, and I believe distributionally more accurate, for the use
of the census. Obviously, the secretary who was in charge at the time made a
different decision than I would have. I voted to adjust. In retrospect, I still think
that would have been the most accurate.

DR. YLVISAKER: I guess I did read in the CAPE committee report a sentence
to the effect that it may be the case that this methodology will never be effective.
There is a point that is made in the CAPE report to that effect.

DR. HOGAN: If that is in the report, it is a sentiment that I did not share at
the time and do not share now.

MR. THOMPSON: This is John Thompson, one of the people who helped
write the CAPE report. A lot has been said about the CAPE report; a lot of quotes
have come out of the CAPE report, and various points. Let me try to summarize
what I believe the CAPE report said. The CAPE report was an analysis of the data
for the purpose of adjusting postcensal estimates. As part of the CAPE report, we
found and corrected some errors in the PES, and we did a significant amount of
analysis on shares, proportionate shares, for states, for large cities, for counties,
and for small towns. What the CAPE report found and stated was that we believed
that, for states and large cities, the proportionate-shares distribution was improved
by the adjustment. We also found that for areas below that we could find no
difference between the adjusted and the unadjusted.

We at that time felt bound by the guidelines imposed by the Secretary of Com-
merce, that, in order to adopt something, it had to be shown to be better at all
levels. For example, showing that something was better at some levels and no dif-
ferent at other levels, which one might consider to be a basis for improvement, was
not in the cards. So at that point, we said we could not show that, and therefore
the unadjusted census should stay in place, if one restricted oneself to guidelines
that said you had to demonstrate something is better at every level for which it is
used.

That is what the CAPE report, in a nutshell, said, just to put a little clarity on
that.

DR. NORWOOD: Other comments?
DR. STARK: May I just quote something from the CAPE report regarding het-

erogeneity?
“A first analysis showed similar homogeneity for the 1,392 design, as well as

the 357 design, as well as for a design with only two strata.” I do not know; I do
not see this, somehow, as being in favor of the methodology.

“The level of bias in the PES was close to the point where artificial population
analysis shows that the homogeneity assumption fails to hold.”

“The panel cautioned that artificial population analysis was inconclusive about
whether the homogeneity assumption held.”

“The fourth cell in the DSE is an estimate of the number of people missed in
both the PES and census. Both the committee and the panel of experts were very
concerned about the negative values in the fourth cell. Correlation bias should
be a component of total error. However, there is concern about our method of
estimating it and very serious concern about the method of allocating it.”
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MR. THOMPSON: Briefly, the report had a number of discussions of the anal-
ysis, some of which were extremely difficult and extremely technical. There were
reservations about various portions of the analysis. The heterogeneity, I think,
is explained in much greater detail in an addendum that was written. It is also
described in a paper Bob Fay and I wrote, which showed some pros and some
minuses for it. So those data are out there and available.

I could find individual statements in virtually anyone’s report that, if I were
just to quote those, would say things. What I am trying to do is give you the broad
essence of what the report said. If we want to really go into it in detail, it would
take an all-day session.

DR. NORWOOD: We do not.
We are not here to reinvent 1990, and I hope the Census Bureau does not want

to reinvent 1990. I think it is very important for us to understand what differences
there are in the Census Bureau plan, not necessarily to agree with them, but to
understand what is different now from 1990. But that is really the only purpose
for bringing 1990 into the discussion.

DR. FIENBERG: I want to follow up on Howard’s response on the two issues
of heterogeneity and correlation bias. It strikes me that they have been among
the most contentious. Is there a document planned that swept back through all of
the reports you have now constructed on A.C.E. and explained how the different
features of A.C.E., as opposed to PES, were going to deal or not deal with those
particular issues? At several points during the day, you said, “Oh, this change in
matching will have a particular kind of impact on the estimates, and therefore on
things like heterogeneity and correlation bias.” The exchange that Larry and I had
about that change may yet be another, which goes in the other direction.

It would be really useful, it strikes me, to, if nothing else, have a catalogue of
those, and perhaps a summing up of what the expectation is. If we are not going
to evaluate until 2002, then perhaps we should know what you expect to see, as
opposed to what you did see in 1990.

DR. HOGAN: In the document we distributed, the one I wrote, I do not quan-
tify, but I do try to lay out, at least on a theoretical basis, changes and what [effect]
those changes might have. I do think we currently plan to try to quantify what
1990 might have looked like. It is a very difficult thing. We did not do a PES-C in
1990, so we do not have that. Once you have done that, of course, Census 2000
might be quite different. Given our other responsibilities and our staff workload—
it will go on the list, but it will not be item number two or three.

PARTICIPANT: This question was asked before, I think. Maybe it was an-
swered, and I missed it. What is the deadline for announcing the actual algorithm
or procedures for calculating the adjustments, the A.C.E. adjustments? When will
the final announcement be made on post-strata?

DR. HOGAN: On post-strata, it has to get through all of our decision and
sign-off process, but I think it is going to be in the next couple or three weeks—
very soon. With things like missing data, where we still have to completely specify
and test our model, it is going to be a little bit further. It is like any other census
process. We have nailed down most of what we are doing, but there are some
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details that need to be specified, specifications written and circulated. Each of
those will be well in advance of the operation. But I am not acquainted with a
deadline by which all of our specifications have to be done. If there is one, my boss
has not communicated it to me.

MR. WAITE: It has to be done prior to execution.
DR. HOGAN: Right, and prior to programming.
MR. WAITE: And if they are not, there will be an execution.
PARTICIPANT: Is it prior to April 1, or is it when you start the telephone calls

for the A.C.E.?
DR. NORWOOD: May I just say, you have had the question, and you can

answer it later. It is my understanding—let me rephrase that. From the perspective
of a statistical agency, you have to define what your procedures are going to be
before you use them. That does not mean that you have to define them six months
ahead or a year ahead, but it does mean you have to define them and have them
very specific. Otherwise, people will think you keep changing them. You cannot
be in that situation.

So I am sure that that will come out, but I think it is not quite our purpose
today to pin the Census Bureau down on a particular date.

Ken, you have heard this. You and Bill know, certainly, that you need to do
something about that. We will just see what happens. But you cannot issue a
major set of numbers without having stipulated in advance what the procedures
are going to be. I think everybody understands that.

I am surprised, frankly, that this last discussion has elicited so little comment
and discussion. This panel has talked about this quite a lot. Did you have some-
thing?

DR. BROWN: I was going to raise something, but I think it is a question that
I am not going to get answered now, because the answer does not exist. I really
wanted to hear a lot more about characteristic imputation, what the algorithms
are. I have a kind of suspicion that there is—I guess it is just not clear to me what
is going on in some of those imputations.

DR. HOGAN: I think on characteristics—we do not have it here today—we
can give you some pretty good detail, because that has been fairly stable in terms
of what we plan.

Pat [Cantwell], on imputation of characteristics, do we have something?
DR. BROWN: Yes, it is open in front of me [Cantwell, 2000]. There are some

questions I would have about that. That is the sort of detailed description, then,
of—

DR. HOGAN: We can make Pat available or other background and more de-
tailed documents available. We certainly have exactly what we did in dress re-
hearsal, which I do not think we are changing very much. In terms of characteris-
tics, I think we can do a pretty good job of answering your question.

DR. BROWN: Does this memo refer to characteristic imputation in both the
E-Sample and the P-sample or just the P-sample?

DR. HOGAN: For the E-sample, we are using the census editing.
DR. BROWN: So that is in some other report.
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DR. HOGAN: That is in a different specification. The missing data in the
census, whether it is in the A.C.E. block or not, go through the regular census edit
and imputation process, which is documented and we can share with you. We use
whatever the census imputes. If someone does not report his race to the census,
and the census imputes the person as being whatever, we accept that for A.C.E.
purposes.

DR. BROWN: If you otherwise match that person—
DR. HOGAN: Yes. There is, I think, a misconception out there that maybe

you do not share, but other people do—for example, that race is a very important
matching variable, or whatever. In fact, most of our matching, since we are local-
izing it to just the block or the search area, has to do with address, has to do with
name, family relationships, relative ages within the family. Something like race
gets almost nothing in the matching. It is because most blocks in this country,
for better or for worse, tend to be predominantly Hispanic, predominantly white,
predominantly black. Once you are in a particular block, the fact that the person
is missing race affects the matching very, very little. But it does affect which post-
stratum cell the person goes into for the estimation. For that decision, we follow
whatever the census imputes, on the census side.

DR. BROWN: But age is a matching variable.
DR. HOGAN: Age is a matching variable, yes. But again, it is done in the

context of the whole household. If we have husband, wife, and a person with a
name and without an age, but it is their son, it is used, but it is not positive. But
it is used. Missing age does make matching harder, which is why on the A.C.E.,
both on the census side and on the PES side, we do have these rules that the
response has to be relatively complete. That is why, on the census side, first, what
the census says is data-defined, which is fairly minimal—three letters of the name
and one characteristic, I believe—but for them to go into the A.C.E. matching,
they have to have a name and two characteristics. So we have to have reasonably
complete data on the census side. The same is applied to the PES side.

Some of these cases where a lot is going to be imputed are subtracted out
as—I use the phrase loosely—erroneous enumerations, or certainly not correct
enumerations.

DR. BROWN: That discussion helps me a little bit.
DR. HOGAN: I would be more than happy to continue this, but perhaps not

this afternoon.
DR. STARK: To what extent is matching going to be done on census data that

have been obtained by OCR [optical character recognition] from census forms?
DR. HOGAN: That is a good question. As people know, the census now is

going to be essentially image-filmed, and then the information is going to be read
off of it using optical character recognition. After various edits and whatever else,
the census, as data captured by OCR, is what goes into our computer matching
process. So the initial computer match on the A.C.E. will be against OCR data.

However, once it goes to the clerical matching, the clerks will have available to
them the image. According to our rules, it is the image that matters. If the census
garbles the name, they have the image they can pick up, and they can read the
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name and match against the name as the person wrote it down on the question-
naire. So the matching is against, in our minds, the image of the questionnaire,
rather than the OCR, although we do have this intermediate step of the computer
matching, which is against the OCR ASCII file.

Does that answer your question?
DR. STARK: Kind of. Two more questions along that line. Will “Be Counted”

forms also be OCR data captured? I did not quite understand how the ASCII is
used as a first pass. You turn up possible matches that are then refined by looking
at the image, or you rule some things out?

DR. HOGAN: The way our matching process goes, in general, is, first, we
have the census records and we have the PES/A.C.E. records, and we do a computer
match. Coming out of that, there are four categories of records: matched records—
and we have set it up to say, if the computer matches it, it is very likely that we
would think it is a match; possible, probable matches, where the computer says,
these look similar, but we are not quite sure; and then leftover census people,
leftover A.C.E. people.

The clerks are required to look at all leftover people, as well as all possible
matches. They are not required to look at matches, which is why it is fairly defini-
tive. We believe that coming out of the ASCII, OCR capture problems, where
the OCR garbled the name or whatever, will fall out either as an unlinked census
record, which will go to the clerks, who will have access to the images, or as, at
worse, a possible match, where the clerks will have access to the images. We do not
think these will result—we have no reason, based on the dress rehearsal, to think
they would result in many false matches coming out of the computer processing.
So we are pretty comfortable on that.

In terms of our matching, we will be matching against the “Be Counted” uni-
verse, as well as the Internet universe. We will have a questionnaire on the Inter-
net.

MR. WAITE: The “Be Counted” forms do not have the bar code ID on them
which would allow the data capture system to check them in and read them and
categorize them. When they first come in, they do not have any geocoding infor-
mation on them. They have to be sent to a place where we are able to identify
exactly what block this address is that came in. Basically, the data file is created
by keying from the “Be Counted” form. The “Be Counted” form still exists, but
there is never an image out of the data capture center of the “Be Counted” form.

DR. STARK: One more question. Where does the computer unduplication
fit into the matching process? Are you matching things that have already been
unduplicated, or are you matching against the records before having done that, in
case there are some differences?

DR. HOGAN: There are two kinds of duplicates going on here. First, there is
the census process, if you have two returns for the same ID number, of selecting
the ID that is going to be used, as well as the merging of the “Be Counted” and
whatever else. The first one we call the primary selection algorithm, or PSA.
The second is just a merging of the “Be Counted.” On those, whatever the census
does—right, wrong, or indifferent—whatever the census says—here are the records
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I am counting for this housing unit, all the right ones or all the wrong ones—that
is the universe that we sample from and match to, in terms of the PES.

In terms of measuring duplicates, I think my paper incorrectly states that we
do that as part of the A.C.E., a computer-matching process. Actually, that is, I
believe, entirely clerical. Whenever, as I said, coming out of the computer match,
we have these leftover people, leftover census people, leftover A.C.E. people, one of
the things the clerks do is say, is this person left over because the census duplicated
it; is this left over because it is paired with a match case up here? In measuring
the duplicates as part of the A.C.E., our clerks do that. But in terms of sort of
creating the census file, the primary selection algorithm, whatever else—whatever
the census does is our universe that we take.

MR. WAITE: And all that is done prior to the creation of the CUF [census
unedited file]. So when the CUF is presented, the census at least believes that it
has unduplicated. Basically, it is the last chance the census has to say, this is what
we think our universe is. That happens in July, August.

DR. EDDY: I was in the Phoenix data capture center a few weeks ago, and
I thought that I was told that 80 percent of the OCR forms are actually sent to
keypunch for correction of one or more fields, and that no such thing as “?M?”
is likely to slip through. I wonder if you could confirm that for me—that is, over
80 percent of the forms go to keypunch for visual confirmation by a human in
keypunch.

The second thing I wanted to ask—I also recall that they said they threw away
the forms when they were done, the digitized forms that go to OCR. I am won-
dering if you could explain the procedure by which they are selected out for the
A.C.E.

DR. HOGAN: Let me answer the second and I will defer to Jay for the first.
Because we have identified our blocks, for the whole universe, the listing uni-

verse, we know which blocks and surrounding blocks are in our A.C.E. universe.
We have asked them to save those for us. They actually copy it out on CD-ROM
and give it to us. We have a contractor who is setting up our own data base to
access the images for the A.C.E.

In terms of the percentage of questionnaires that go to key-from-image, Jay
would know that off the top of his head.

MR. WAITE: I would know it off the top of my head if I just could find the top
of my head. I do not know the exact—80 percent is extremely high.

DR. EDDY: That is what I thought.
MR. WAITE: I would be very surprised if it was that high. Whatever the per-

cent is, I think it is important that you realize that if a questionnaire is decided
to have some problem, and therefore is sent for purposes of key-from-image, they
do not look at the entire form and go through all the things on the form and redo
everything. All that the key-from-image person sees is the particular field that
the computer had a question about or that the image had a question about. Just
because a form went there does not mean that everything on that form has been
rechecked by a human being and he has verified all of those answers.
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We do have very high levels of quality on this data capture system. We have
less than 2 percent error on any of the fields. The computer has to be 98 percent
sure that it is correct before it accepts it. There is a very small proportion of things
that are going to get through. But 80 percent going to keying, I think, is way too
high. I would have to check where you got that information, and perhaps I get the
information back to the committee—or fire somebody, I think, if 80 percent are
going there.

DR. YLVISAKER: I was along with Bill on the same journey, and I think 80
percent is, in fact, low. I think it was 86 percent.

DR. EDDY: I said over 80 percent.
DR. YLVISAKER: Yes, I am agreeing with you. I think it was something on

the order of 86 percent. But this I found encouraging, basically. They are being
careful. I say fine. If they are not sure, then they are going to check. Fine.

DR. EDDY: I would just like to add the comment that I did watch the process,
and I was pretty impressed. Yes, they were only doing specific fields that needed
help, but the people who were doing it were doing a very, very good job. I was
really impressed.

DR. WOLTER: I just have three short questions for Howard. First, why did we
drop group quarters from the universe?

Secondly, you mentioned a technique used in 1990 called smoothing, which I
believe you introduced to reduce sampling variability. What was the final report
card on that for 1990? How did that bear on your choices for the year 2000?

Finally, one of the key evaluations that you will be doing as you go forward is
to compare demographic analysis estimates versus PES estimates. In light of the
introduction of multiple races, how are the demographic analysis estimates being
assembled? Do those map on to your racial categories?

Those are my three questions.
DR. HOGAN: On GQ [group quarters], I believe the decision was made that

when we went to PES-A or PES-C, the reconstruction of the Census Day residents—
we felt that doing that in a college dorm or doing that in a fraternity house or
wherever else is not going to work. So we decided to be conservative and not try
to make it work. That was the real process that led to the exclusion of the GQ. It
flowed from the decision of going to either PES-A or C.

I believe the smoothing model—I think there are two ways of looking at it.
One, perhaps, is less controversial than the other. First, did it work statistically?
That is the controversial one. Many people in this room believe it did not work
statistically. I think it did. But what we felt was that it was becoming a sideshow.
The attention was increasingly being focused on, could you pre-smooth the covari-
ances, and should you pre-smooth the covariances, that go in the pre-smoothing
of the covariances? We felt, whether it is the right thing to do or the wrong thing
to do, let us refocus this on the undercount. So a lot of our decision, back in 1991-
92, as well as now, is—not that we think there is anything wrong with smoothing,
statistically, but it really was becoming a sideshow and distracting from what we
think is the important thing.
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In terms of demographic analysis, it really depends on howmany people change.
Remember, demographic analysis, traditionally—Kirk knows this; I will say “re-
member” for the rest of the group— really has only been able successfully in the
past to do black [and] nonblack. It has never been able to do Asians or His-
panics, or whatever else. My feeling—and this is borne out from our dress re-
hearsal in South Carolina—is that the reporting of black, or of African American,
is probably still pretty stable. In our society, that marker is still pretty well under-
stood. So, although a lot of the multiple races we got in the dress rehearsal were
white/Asian, Pacific Islander/white, whatever, reporting of African American is still
pretty darned stable in this society and is likely to be in 2000.

So I would think demographic analysis will have the same limitations and the
same advantages in 2000 as it has had in the past.

DR. NORWOOD: So does that suggest that the Hispanic is not very good in
the demographic analysis?

DR. HOGAN: Demographic analysis, traditionally, has only published black
[and] nonblack. In order to do any demographic analysis—

DR. NORWOOD: I know that, but in this whole process, don’t you look at
Hispanic? Won’t you be forced to, given the tremendous increase in them?

DR. HOGAN: We will be forced to look at Hispanic in terms of the A.C.E.,
but I do not know—Greg is here, if you want to address how Hispanic might be
addressed in DA.

DR. ROBINSON: First, I will agree with Howard. Demographic analysis relies
on historical data, as consistent as possible. You go back to 1935, where we have
births tabulated by race, carry that forward. We have historical data on blacks and
whites and other. Those are the three categories. But when you compare census
data for other races, Asians and American Indians, a classification error occurs,
and we really cannot produce meaningful estimates. The estimates, as Howard
knows, we produce from demographic analysis are for black and all other races
combined. That is our plan for 2000.

What we have done on an experimental basis—one reason we do not do es-
timates for Hispanics is that we do not have the historical time series of births
classified by Hispanic origin. We did an experimental report, by Ed Fernandez on
my staff, looking at the estimates of the undercount of Hispanics under age 10 in
the 1990 census. We can do some things for limited age groups, but not at the level
of comprehensiveness of our total population. We can do some rough benchmark
evaluation for some groups, but the main flagship estimates will be for black and
nonblack, by sex and by age, like we did in 1990.

DR. NORWOOD: So I should take that into account when I look at the pop-
ulation projections for Hispanics?

DR. ROBINSON: The population projections are not—when I say demo-
graphic analysis, I am talking about adjusted for undercount. Population pro-
jections are a basic Bureau product, which are—

DR. HOGAN: We will have the basic projections from the 1990 census us-
ing components of change by Hispanic and these other things, so that in terms
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of comparisons to the adjusted 2000 census (assuming we did something tremen-
dously wrong or did something, prima facie, silly), we would have the projections
from 1990 available to say we have estimated something very different from what
demography expects to be there, even though they are not the proper demographic
analysis estimates.

DR. ROBINSON: We take the 1990 census, we project it forward to 2000, we
have an estimate of the number of Hispanics at the coverage of 1990, and there
are big differences.

DR. NORWOOD: Okay, that is what I thought.
I think we are getting close to time for a break. But before that, let me say that

we will provide tomorrow for each of the invited guests to have a few minutes to
tell us anything they want to tell us. We have two people, however, who will not
be able to be with us tomorrow. David Freedman, I think, has to leave a little after
this break. Then Alan will be here after the break. So I would like to ask David to
take a few minutes and tell us anything he wants to tell us now.

COMMENTS OF DAVID FREEDMAN

DR. FREEDMAN: I want to thank the panel for the invitation to be here.
[Transparency]
Before leaving San Francisco, I saw a quote from Samuel Johnson that may

be relevant to our considerations here. What he says is, “The use of traveling is
to regulate imagination by reality, and instead of thinking how things might be,
to see them as they are.” The chair has been very strict that we should not be
re-fighting the battles of 1990. If you will permit me, however, I will violate your
instructions. But before you rule, let me try to tell you why I am going to do that.

To me, the census of 2000 seems to be similar in many respects to the census
of 1990. The adjustment of 2000 seems to me to be similar in many respects to
the adjustment that was proposed and not used in 1990. Therefore, in order to get
a handle on the various magnitudes that are involved here, to see what things like
correlation bias and measurement error might be, I think it would be advantageous
to look at 1990 and see if we can learn from that as we plan for the future. So it
is my thought that, by taking a brief look at 1990, we might learn something that
would be relevant in thinking about 2000.

With that, if you will permit me to proceed.
DR. NORWOOD: I so permit.
DR. FREEDMAN: This is a topic on which I can argue with certain members

of the audience, and they with me, for days, weeks, months. It has been in the
journals, in the courts. I promise not to do that. Just one chart.

[Transparency]
On July 15, 1991, Secretary Mosbacher faced a decision whether or not to

adjust. Some of you in this room may, down the road, towards the end of this
year or perhaps the beginning of next year, face a similar question, and so it might
be of interest to put yourself in Mosbacher’s position. The adjustment that was
proposed at the time would have added 5.3 million people, net, nationwide. There
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are various measured errors in the adjustment process, due, for example, to the
coding error that was mentioned. There are rematching studies that measure
matching error. People go back out into the field and measure other kinds of
errors. When Mosbacher was making his decision, the Bureau’s estimate for the
measured errors was something like 1.7 or 1.8 million people.

Later the coding error was discovered that was another bias on the order of
slightly over 1 million people in the 5.3 million. A certain group of blocks was
rematched. There was discovered another error of about 200,000 to 300,000 peo-
ple, which brought the Bureau’s estimate up for measured error from 1.7 million
or 1.8 million to right around 3 million.

That, I think, is already interesting as you think about the decision to adjust.
My colleague Leo Breiman at Berkeley estimates measured error at about 4.2

million. I do give this talk once in a while. I did it one time in Dallas when Mary
Mulry was in the audience. I am not going to hold you to it, Mary, but at the time,
as I understood you, you were willing to go up to 3.6 million. Ken Wachter and
I will certainly come down to 3.6 million. I cannot commit Leo, so if you want
Leo’s vote, you just have to get him to come.

I am going to use that intermediate number of 3.6 million. If you take that out
of the 5.3 million, the corrected adjustment is 1.7 million people. So something
like two-thirds of that original proposed adjustment is measurement error.

Of course, the story does not end there, because there is an error that works
in the opposite direction. Generally, these measured errors inflate the adjustment,
but there is a compensating kind of error, which has been mentioned several times
today, correlation bias. Ken Wachter and I have taken to calling that the fifth cell.
There are the four cells in the 2 × 2 table that Howard is presenting, and then the
fifth cell is the people who are not on that chart.

You cannot estimate that from the census and the evaluation data. But the
demographic analysis would have added 4.7 million people to the census of 1990.
You can now estimate correlation bias as 3.0 million. That is what you would
have to add to this corrected 1.7 million to get up to 4.7 million.

So there is a snapshot of the principal sorts of error in the production adjust-
ment of 1991.

Some people have objected to this on the grounds that I am comparing net
errors and you should not be comparing net errors. It is net because the 5.3
million—actually, we would have added slightly over 6 million person records. We
would have subtracted slightly under 1 million. So that is a difference. I myself
am not so resistant to comparing nets.

But I will tell you, at the state level anyway, this argument is somehow irrele-
vant. Every single state would have been adjusted upward in 1991. Rhode Island
got the smallest adjustment, several thousand, but every single state would have
gotten adjusted upward.

So the thing to think about is, we are putting down numbers of people through
the census operation in the 50 states and in D.C.—248.7 million people. Adjust-
ment would have added 5.3 million people, with positive additions in every single
state. It is just that some states are adjusted up more and others less than average.
I will come back to that in a second.
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If two-thirds of the people you are adding reflect measurement error rather
than good data, the addition of people to these various states seems to me to be a
very insecure business. That is one point.

The other point is that even the 1.7 million people who are left on the board
by this calculation—we actually really do not know what states they belong in. We
know what post-strata they belong in, but they have been allocated to states not
on the basis of data, but on the basis of the synthetic assumption. Therefore, even
if we were to follow Ken Prewitt’s idea and talk about numeric accuracy—we are
trying to move the state populations in the right direction, and not go too far—it
is not entirely obvious from these data that the adjustment of 1991 would have
been successful at a numerical level.

When we look at shares, it is perhaps even more problematic. Let me try to
make that a little more vivid. The state that would have been adjusted upward the
most in terms of shares in 1990 was my home state of California, two-tenths of 1
percent. Texas was about a third of that. That was the next biggest, then Florida.
The state that would have been adjusted downward the most is Pennsylvania.
Everybody gets adjusted up, but they cannot all go up in share, because there is
a constraint of 100 percent. So some shares go down. Pennsylvania, New York,
Illinois, the sort of large industrial states of the Northeast and Midwest, would
generally have been adjusted downward.

I ask you to imagine an alternative adjustment which simply takes the produc-
tion adjustment of shares and reverses every single sign, so that California goes
down by 2/10, Texas goes down by about 8/100, Pennsylvania goes up by 7/100 of 1
percent. How would we defend the production adjustment against the alternative
adjustment? I think that is very hard to do when the adjustment is driven not by
the data, not by the 5.3 million of solid additions, but by measurement error and
by the homogeneity assumption.

That is, I think, the real problem with the production adjustment of 1991. I
am afraid that that will be the problem with the adjustment of 2000.

The arguments I have presented here are due largely to Ken Wachter and Leo
Breiman. I have been more interested in things like the smoothing model, loss
function analysis, synthetic adjustment, missing data. The smoothing model, I
am happy to say, is off the agenda. But I think the other problems will be there in
the year 2000, will need to be dealt with. I think a good way to deal with them
is by looking at the record of 1990. The people who favor adjustment, the people
who oppose adjustment have argued it out in court, at professional meetings, in
journals. There is a rich set of data and analyses. I would urge the committee to
take advantage of this. I am afraid to say that I do not think the previous panels
of the Academy have. I would hope this one does.

Ken Prewitt asked two questions at the beginning. I guess I want to try to an-
swer them. Do we prefer numeric accuracy, or do we prefer distributive accuracy?
I personally was in favor of distributive accuracy in 1990. I have not changed my
opinion so much. Ken, I never thought I would get to say this, so thank you very
much. I rather thought there had emerged something of a professional consensus
in the argument that distributive accuracy was the way to go. So I am happy to be
here representing the consensus and seeing you as the rebel.
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DR. PREWITT: You might at some point tell us how to design the census
cheaper.

DR. FREEDMAN: You cannot really be asking me that about Census 2000,
since it is well under way, and I cannot imagine that you want any advice from
anybody about how you want to do it. If you want to talk about 2010, I would be
very happy to do that.

The second question that you asked me I think is more of a side point. Al-
though the issues of 1990 I regard as salient, the question of how you judge the
adjustment I regard as salient, the other question is more a matter of the historical
record. Let me try to clarify.

You asked about moving congressional seats. Let me try to make a short claim.
The 1991 adjustment, with the 5.3 million people, would have shifted two con-
gressional seats. Sometime after that—and John says it was for other purposes—
the Bureau proposed another adjustment. They took out the 1 million coding
error and they took out the 200,000 to 300,000 false non-matches from the bad
blocks and they re-post-stratified with the 357 post-strata. To me, the salient
change is taking out the coding error; the next biggest thing is taking out the false
non-matches from the bad blocks; and number three is the 357.

Those adjustments, the one from 1991 and the one from, I think, 1992, are
public-domain numbers. You can, yourself, adjust the House of the Congress based
on those two data sets. One of the few thrills in this business, I can tell you, was
when I apportioned the House of the Congress, all by myself, on my computer at
home, two different ways, using those two different data sets. In the first one, you
move two seats, and in the second one, you move one seat.

I think I will stop there.
DR. NORWOOD: Thank you very much. We appreciate your having come

and your contribution. As I said earlier this morning, I think it is very important
for us to hear all points of view. I think we have heard a number of them. We will
hear more later today and tomorrow.

Now I would like to take a 20-minute break.

CONGRESSIONAL MONITORING BOARD REPORT TO CONGRESS

DR. NORWOOD: I have asked Charlie Jones, who I think needs no intro-
duction to this group, to present the research that came out in a paper from the
congressional side of the Monitoring Board [U.S. Census Monitoring Board, Con-
gressional Members, 1999].

MR. JONES: Thank you, Janet.
Director Prewitt has stated that the requirements of the census are twofold.

One is to enumerate the total population, and the second is to allocate them to
the addresses where they lived on April 1. Similarly, we can look at the A.C.E. as
addressing these two features.

[Transparency]
The re-interview of the housing unit and the people matching and dual-systems

estimation yield an estimate of the total population.
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[Transparency]
Synthetic estimation, on the other hand, attempts to allocate the missed per-

sons derived from that estimate back to their April 1 addresses.
[Transparency]
The focus of the analysis we have undertaken is to see how well synthetic

estimation works. So it is not the whole thing. It is a very narrow focus, but I
think an important focus.

[Transparency]
After the 1990 census, we had two counts for each census block: the census

as enumerated, and the census count as adjusted by synthetic estimation. To
evaluate that adjustment, we needed a standard that we could compare these to.
For this standard, we selected the 5,180 populated PES blocks in the 1990 census.
We chose what we call the direct dual-systems estimate.

[Transparency]
That is, for each of these block clusters, we combined the number of persons

found in both, the number of persons in the PES and not in the census, and the
number in the census and not in the PES, and formed an estimate for that block
of the total population. We call that a direct dual-systems estimate, as opposed to
a dual-systems estimate based on synthetic estimation.

John Thompson and I had some discussions about this. He had recommended
that we use Census Plus for a standard—that is, combine the three cells, but do
not include an estimate for the fourth cell.3 We actually ran the analysis both
ways. No matter which estimator you choose, the analysis essentially presented
the same results.

I am going to talk about one of the graphs in the report.
[Transparency]
This is on page 25 of the report. We first computed the census coverage rate

for each block. That is, we took the census count and divided it by the direct dual-
systems estimate. This allowed us to sort all these 5,180 blocks by the severity
of the undercount or overcount in the original census. This is displayed along the
x-axis. The worst undercount group we have there is those that have less than 50
percent coverage. It goes up on the other end of the scale to where we have over 120
percent coverage in the census for the block. Right in the middle, we chose a group
that is plus or minus 2 percent, 98 percent to 102 percent, which we felt was good
coverage. So we have overcoverage, undercoverage, and the good-coverage groups.

We next computed the average undercount or overcount in each of these groups
before the adjustment is made. This is shown by the red bars on the graph. We
next computed the average adjustment in these groups—that is, how much was
added by synthetic estimation—and this is shown by the yellow bars.

[Transparency]
The amount of adjustment by synthetic estimation is almost invariant across

the various undercount levels. Rather than the adjustment being proportional to

3Census Plus is a method for estimating population coverage, which uses field reconciliation of
discrepancies between the PES household roster and the census household roster to estimate the
“true” count for each household.
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the size of the undercount, as we might have liked, the adjustment is about the
same regardless of what the original error is.

The correlation between the amount of undercount and the amount of adjust-
ment on this was about 0.09.

Without weights to apply to these sample data, which we do not have yet,
we cannot carry out some of the important analyses, like looking at estimates at
higher geographic levels. But the same data themselves provide a basis for some
conclusions. For example, if these various undercounted blocks that we saw in this
graph were distributed randomly, we might expect the errors to cancel out when
we aggregate these to some higher geographic levels.

[Transparency]
In my experience, however, there are a number of neighborhoods where these

high-undercount blocks will tend to cluster. That is, the blocks are not distributed
at random, and the errors will not cancel out. Let me just name a few of these
kinds of places: Robert Taylor Homes in Chicago, the Watts area in California, the
Colonias in South Texas, Liberty City in Miami, Piedmont Courts in Charlotte,
Bedford-Stuyvesant in New York, the Hough area in East Cleveland, and Anacostia
right here in D.C. In these neighborhoods and others like them, with concentra-
tions of high-undercount blocks, it is clear that the adjusted count as currently
planned will give a low count.

Our concern in undertaking this analysis was local-area accuracy. It seemed
to me that in these local neighborhoods, if you do not have a good census count
before adjustment, you will not have a good count after adjustment. I know the as-
sumption, as I read it, in the paper is that— there is an assumption of randomness
underlying the distribution on which the synthetic adjustment is made. I suppose,
if we did some research, we could actually find out at what geographic levels these
do balance out when we add the blocks together. But at least for the neighborhoods
that I am familiar with, where I think there is substantial undercount in most of
the blocks in those neighborhoods, I do not think it will average out.

[Transparency]
I had a few recommendations I wanted to make for the committee’s consider-

ation. One of these was to ask the Census Bureau to release detailed 2000 A.C.E.
data so that researchers outside the Census Bureau can carry out independent
analysis. This seems to me to be consistent with Director Prewitt’s desires to have
an open and transparent process.

The second recommendation I wanted you to consider was to include an esti-
mate of a nonsampling error introduced by synthetic estimation with other non-
sampling error estimates in your loss function analysis. I know you do not plan
to do a loss function analysis before you publish the data, but, as a part of your
evaluation process, I think you could do that.

Third, now that you are no longer going to do all this evaluation before the
census, I would suggest that you only publish the census estimates down to the
levels for which the Bureau can demonstrate improvements in the data. The rea-
son I say this is that I think these local areas—and there are a lot more than the
eight that I mentioned—these people need good data as well as anyone else. The
fact is, the census is in the business of producing local-area data.
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That is all I have, Janet.
DR. NORWOOD: Thank you very much. Don?

DISCUSSION OF MONITORING BOARD REPORT

DR. YLVISAKER: I apologize for the poor appearance of the handout. In
1990-91 I did a study of the TARO [Test of Adjustment-Related Operations] test
site data, from 1986 in Los Angeles. In the course of doing that—I did basically
the same argument here—I computed direct DSEs for the PES blocks, smoothed
estimates and so on, for comparison’s sake, and took these as truth and looked at
undercoverage and what happened.

I was doing a lot of different things, and so I just sort of left them there. But
after hearing about Charlie’s work, I decided I should maybe go back and do some-
thing with them.

This goes to, I think, the first point of Charlie’s. I discovered a memo, which
was in my file somewhere, August of 1991. It says, there needs to be better infor-
mation on the synthetic assumption. Charlie suggested an example of an option
to compare the direct estimates for the 5,000 PES blocks with the actual adjusted
counts and to a synthetic model, and make estimates for those blocks. This was
in 1991. I guess, eight years later, Charlie has the data and has done this.

At any rate, I went back and looked at my own stuff. This was a heavily minor-
ity district in East Los Angeles, 73 percent Hispanic, 15 percent Asian, 12 percent
other, I guess. Generally speaking, what you look at is, there were 169 block clus-
ters that had population. I find the correlation between the undercount and the
adjustment to be about 0.038. That is, adjustment is almost independent of per-
ceived undercount. You will notice one point way to the far end, beyond 0.6. I put
a correlation star to delete that point and consider the correlation subsequently.

I aggregated up. Block clusters were in tracts—one block cluster, perhaps, up
to five or six block clusters, in tracts. I aggregated and looked at the same exercise
when you did tracts as opposed to blocks. Doing the straight DSE on the tracts was
just about the same as aggregating the block estimates up. What you see here is
that the correlation does go up. There is a somewhat better relationship between
adjustment and size of undercount. It does not have to do with small sizes, such
as three people in the block or something like that. When you look on the reverse
side, I made sure that these things were of sufficient size to do some sort of decent
estimation.

I think this exercise of getting these data out very rapidly is a very useful one.
I have only had a few minutes to look at Charlie’s file. But when you do that
and you look at some of the adjustments and some of the undercounts that are
in that file, you say, boy, this is certainly a strange-looking block; somebody made
an error here somewhere. Sometimes I think that is probably in the PES. There is
an instance where, I think, in the enumeration phase, there were something like
70 owners in a block, and by the time the PES showed up, there were no owners.
Of course, these were not matched people. Something had happened. My guess is
that it was an error of some sort. But this is a very useful device for finding errors,
I think, to look at the block level and see what is going on.
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There are many, many tests that I think can be done, and should have been
done back around 1991 and on. You have these PES data. You have three cells
for many, many blocks. Lots of homogeneity/heterogeneity kinds of things should
have been done. Given what happens in 2000, they should be done.

PARTICIPANT: What changes do you think could occur in the design of the
2000 census that will give different results in this? Or do you think the same thing
would happen?

DR. LERNER: I am afraid, actually, that we have seen that the A.C.E. is very
similar to the PES. While there are some differences in post-strata definitions, I
think we might get the same thing. I hope we do not, but I have a feeling that we
will.

Let me say something else about the sensitivity of this analysis. I did the runs
for it and crunched a lot of the numbers. We tried all sorts of ways of changing this
thing. I dropped out, for example, the block clusters with the bottom 10 percent,
that is, with count under 30, and at the same time, eliminated the upper 10
percent. The PES, as you guys probably know, was subsampled, and we dropped
those, too, to see if that would make any difference in this kind of result. It
did not make any difference. As Charlie mentioned, we also used the Census
Plus as our standard of, quote/unquote, “truth,” to see if that would make any
difference. It really did not make any difference. Finally, we originally had done
it without imputations, and then we added imputations. That also did not make
any difference.

I want to suggest that this is a fairly robust result at this level of analysis. What
really needs to be done, I think, is to probe the synthetic assumption, especially in
light of the fact that I guess we are going to have new post-stratum definitions, as
we heard today.

MR. JONES: I might say, I do not think there is anything we can do at this
late date to change the 2000 census, except maybe what we decide to publish. I
think that is an issue that should be looked at: at what geographic levels we are
going to publish these synthetic estimates.

PARTICIPANT: I echo Don’s remarks. Getting the data is wonderful, because
you can actually do something. I pooled the blocks by county, because we had
county identifiers, and found a correlation of 0.18. If you pool it up, you get a
correlation of 0.45. You really do see a change as levels of aggregation change.

DR. LERNER: I did some of those analyses myself, and I got similar results.
Unfortunately, without the weights, it is really difficult, because at the smaller
levels, the tract level and the county level, which is what I was looking at primarily,
you do not have all that many block clusters, and therefore all that many people. I
did a version of that at the county level by simply dropping out all of the counties
that had only one block cluster. Obviously, if you have one block cluster, you
are not aggregating anything. I got about the same result. I got about a 0.16
correlation. It comes out about the same.

Clearly, the higher you get, as you said, from an obvious statistical principle,
the better it does. Really, the issue again, as far as the synthetic assumption is
concerned, is, at what level does it really work, and how far down can you go?
That is my sense of it.
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DR. FIENBERG: Bill Eddy and I have spent some time analyzing the numbers,
too. I have a prefatory remark, but then I want to tell you a few of the things that
we have been looking at. We have actually just gotten partway in, so this is not in
any sense definitive.

I agree with everybody who said that looking at numbers helps a lot. It sort of
focuses the mind about what you are talking about.

I want to remind people that the structure of the PES and the crucial role
of post-strata are essential to understanding what the synthetic DSEs are in this
analysis. The comparison here is with something that directly used that, as well as
a sample-based structure, to combine themwith weights that are, I think, essential
to any analysis. In the absence of the weights, you can only look at restricted
numbers of things.

In the absence of what made up the post-strata, you can also only look at a
certain number of things. Therefore, everybody should understand that what are
in the data file that were analyzed are not the numbers that were used to create
the synthetic estimates. Those aggregate people up by demographic groups. The
post-strata consist of people grouped together in a demographic sense. These are
counts, raw counts, for the block. They are also raw counts for the PES. We do not
know how they break down. That is an interesting question that I will come back
to.

Nonetheless, I like the idea of looking at blocks—they are the units—and un-
weighted, too, because at least you get a sense of what the real numbers are, rather
than one number representing some larger number, but also because it lets us map
back conceptually to where dual-systems estimation came from.

The other reminder I wanted to make is— the preface is that when Howard
began his presentation this morning, he began with a 2 × 2 table. For me, every
time I think about a block that is in the PES, I think about how to construct a
2× 2 table for that block. Of course, the rest of Howard’s presentation told us that
that is not what he was doing. In fact, the whole process leads through a variety of
paths to estimate things that the Bureau is good at estimating. We are never quite
able to take things back to the 2 × 2 table.

So one of the things we actually tried to do was to, in effect, reconstruct, wher-
ever we could, the 2 × 2 tables, to understand what was going on in those blocks,
to clarify the differences.

Unfortunately, at this level of analysis—that is, at the level of the block—the
data do not cohere for 2 × 2 table construction. It is not so easy to create a 2 × 2
table, with three cells that you get to observe and one that you get to fill in, that
makes any sense. That is a real problem.

We began by looking at the data in a variety of ways, slicing them up into
groups. Very early on, when we got one subset of the data, we discovered that for
many of the blocks we were looking at—I will not even tell you what the subset
was, because it turned out not to matter—for many of the blocks we were looking
at, it turned out that the number of matches exceeded the number of people who
were in the census. We said, oh, that means the N11 cell is bigger than the margin.
That violates everything I teach my students. Is something wrong with the arith-
metic? The answer is, of course not. It has to do with the nature of the matching
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procedure and, of course, sometimes the size of the blocks.
Maybe this is an aberration. It happened only a few times. Let us find out

how many times. In 25 percent of the blocks, the number of matches exceeds the
adjusted census count, where you adjust by removing erroneous enumerations.
If you take out the people who do not belong in the block—assuming that that
number is correct—then, in fact, in one out of four blocks, the match number is
bigger than the census count.

What is the implication of that? It turns out that if you sort the data accord-
ing to match being bigger than census count—one group where you do that and
another one where you look at the blocks where it is bigger than this adjusted ver-
sion, and then the residual—you get three very different pictures about how direct
dual-systems estimation matches against synthetic estimation, with match rates
and coherence differences of 10, 20 percent—radically different stuff.

I do not quite understand, but one of the things that is pretty clear is that in
many of these cases we have very small blocks, something that has been men-
tioned. What we know [is] there is something about the dual-systems estimate.
That is, without doing the fancy sample-based weighting version, the variance as-
sociated with the dual-systems estimator is proportional to the sum of 1 over the
count. So it is 1 over the count in the first cell, plus 1 over the count in the second
cell, plus 1 over the count in the third cell, plus 1 over the count in the fourth cell.
If those numbers are really small, then the variance is gigantic. We are looking at
blocks where the variance dominates absolutely everything in the analysis.

So if you look block by block, the variances are just enormous, except for a few
very big blocks. I want to mention a couple of them.

A second thing is, this is a wonderful picture to have up there. It really suggests
that a lot is going on out in the tails, and we are missing enormous amounts of
stuff. In the tails, things are really bad. How many blocks are in the left-hand
tail bar? The answer is 45. That is out of 5,180. How many are in the next bar?
Another 45. How many are in the next bar? Another 100. About 200 blocks
compose most of the left-hand side of the graph.

What is the characteristic? They tend to have very small and erratic behavior.
So they are ones with very small counts and very erratic behavior.

What about the other tail? The other tail is bigger than 120 percent coverage.
That is gigantic error. It turns out they are very different. If you look item by item,
there is even one where that factor is a factor of 14, 1400 percent. That suggests
something really screwy is going on in that block. But for that bar there are only
100.

So if you add up the two tails, and you have about 5 percent of the sample of
blocks, what is left is not much going on at all and things are tracking, actually,
remarkably well the dual-systems estimator, even if you believe that it was the
smart thing to compute, which I do not.

Finally, I should note—and this is something that is in one of the documents
that was distributed today—that there are 2,000 blocks with zero household non-
matches. These turn out to be right in the middle of the distribution.

So what is the number of blocks you should be looking at? How should you be
normalizing it? What analyses should you be doing? It is pretty clear to me that
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you want to peel out the two tails, because you cannot look at them in that way.
You need to peel out about two-thirds of the middle. I do not know what is left
after you do that, because we only had a little bit of time to do the analysis.

I began by noting that the census real way of doing this, through synthetic esti-
mation, actually aggregates up to post-strata by using demographic characteristics.
You get that in the file that was analyzed. We spent a lot of time actually seeing
if we could verify the numbers. We went into the published data on the P.L. 94-
something file [1990 P.L. 94-171 file for redistricting]. We took the largest block in
the PES, and, because it actually had some labels on it, we tried to identify what it
was.

It turns out to be a very interesting block, as best we can discern. It is Fort
Polk in Louisiana. Fort Polk is one of the most interesting integrated blocks in the
nation. It has virtually every minority group, in substantial numbers. It also is
a case where the synthetic estimator goes in one direction from the census count
and the direct DSE goes in another direction. What is one to make of that? I think
that this analysis offers us no clues whatsoever.

MR. JONES: I do not know, Steve. You apparently have a lot more data than
I have. These estimates were given me by the Census Bureau. I certainly did not
get the records by race or anything.

DR. FIENBERG: We took your data. We chose to analyze nothing but your
data. But the question was, which blocks are they? You were able to identify the
Robert Taylor Homes in Chicago, right?

MR. JONES: There were no samples in Robert Taylor Homes.
DR. FIENBERG: It turns out that you have a state number and a tract number.

The P.L. [94-171] files also do. We have matched block by block, for several blocks
in the PES, into the published, public data that are available on the Census Bureau
Web page, with very high probability of a match.

MR. JONES: Well, good for you.
DR. EDDY: I would like to just clarify that a tiny bit. In the data that we got

from the Monitoring Board Web site,4 there is a state, a county, a tract number,
and a PES cluster number. The state and county nail things down pretty well,
and the tract number actually tells you the census block numbering area that is
under consideration. Then you can just go through and select out those blocks.
That is what we did. In some cases, they match exactly. That is, you can just add
up the block counts and you get the block cluster. In other cases, there seem to
be additional things, such as for Fort Polk, as Stephen mentioned, in Louisiana,
where there appears to be a huge number of additional people, I assume from group
quarters or something like that. (I used to be in the military; I think they still do
it that way.)

So we actually were able to achieve quite detailed information from the P.L.
94-171 file by matching it with the PES.

DR. YLVISAKER: I guess I totally missed the variance component of this. I
used the production estimate for the given block, and I used the block figures. A
principle I normally use is, if I cannot predict what I see, then I am going to be

4See http://www.cmbc.gov, under “Reports to Congress.”
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hard-pressed to predict what I cannot see. In this case, I believe I was looking at
the block business, and I was looking at what the estimate for the block was. I do
not know whether variance is supposed to dominate all of this. I had no weights.
I had nothing is what I was told. This is what this is supposed to be for this block;
here is what the block looked like when we looked at it.

DR. ZASLAVSKY: I was going to say some more general things, but I think,
actually, it ends up answering the comment that Don made.

In the report from the CMB [Census Monitoring Board, Congressional Mem-
bers], the explicit conclusions of that—for example, that there is still a strong
incentive for people in local areas to work hard to improve their count, because it
is not going to be adjusted away, or the fact that the Census Bureau should use
the best possible methods to improve the count in every local area, because they
cannot all be corrected by adjustment—those are perfectly true. I really hope no
one here disagrees with that.

It is the sort of implicit conclusions, which have to do with the view that
failure of the synthetic assumption invalidates the usefulness of adjustment or the
usefulness of estimation using dual-systems estimation, that I think are what need
to be addressed.

First of all, synthetic estimation was never intended to be able to predict what
is going on in extremely small areas. Taking it down to the most extreme level,
we could do a synthetic estimate for my house. In my house, either all eight of
us who reside there will be counted or one person will be missed, which gives
you an undercount rate of 12.5 percent. I really doubt that any kind of synthetic
estimation can get that.

When you get up to the block level, we are dealing with essentially the same
thing. Blocks are very small units. Even if you believe the most extreme synthetic
assumption, that at the process level, what is going on in every block in a post-
stratum is the same, you are still going to see something like binomial variation,
because not every household coordinates within the block, to miss exactly the right
number of people that was predicted for the block.

So you expect to see this kind of variation. It is actually more variation than
binomial, because there is clustering, people are missed within households, and so
forth.

Beyond that, I do not think anyone really even believes the synthetic assump-
tion the level above that. We know that there are very few post-strata relative to
the kind of diversity that exists in factors that affect undercount in this country.
With any reasonable-size PES, unless you had some really fabulous way of drawing
post-strata, which would not only pick out all those areas that Charlie listed on
the slide, and the other thousands of areas across the country that are like that,
from all the neighboring areas that are not as extreme—would not only do that,
but also divide those up ccording to the ones that have 10 percent undercount, 20
percent undercount, whatever—the synthetic assumption cannot really be true.
Maybe the term “synthetic assumption” is a little misleading. It is an assumption
for developing a procedure, not something you have to believe is true in order to
use the procedure, any more than every time someone does linear regression he
believes that all errors are perfectly normally distributed.
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So synthetic assumption is wrong. Not using the PES also has a synthetic as-
sumption, which is that the undercoverage rate is the same all across the country
and is zero. That is the same assumption in a stronger form. If the first assump-
tion is wrong within post-strata, then it has to be wrong to treat the whole country
as the same thing.

What is going on here in these charts? There is this chart, and there is a
different kind of chart that Don was showing us. Let us look at this one first.

Basically, this is a regression-to-the-mean problem. You have a bunch of num-
bers that are estimated in these blocks, as Steve pointed out, with large amounts of
variance in most cases. There are other things going on that contribute to variance.
I believe some of these blocks were subsampled for the PES, and not subsampled
for the E-sample. So there are a lot of different things going on.

Anytime you have random variation and you choose a group on the basis of
the outcome of the random variation, you are not going to be able to predict it. If
you take any distribution, take the top 10 percent, that is going to look extreme,
even if you have a very good regression model. If you choose on the y variable and
take the extreme 10 percent, you are not going to predict how high they were or
how low they were, even from a very good set of predictors.

So the question is, are we getting anything useful out of this? It is not whether
you can predict every block that is defined by the extremeness of the group. I
would argue that, as long as the model predicts some part of what is going on,
then you are getting something useful out of it. So in this case, if we think, not
of trying to predict individual blocks, but predicting the kinds of things that we
actually deal with in uses of census data—which are typically political divisions or
congressional districts, legislative districts, things like this, which are much more
aggregated—a lot of this random variation at the individual block level, which is
reducing the correlation in the plots that Don was showing us, gets averaged out.

There is lack of homogeneity in the post-strata, and there is also lack of homo-
geneity in the coverage of the original census, the same lack of homogeneity. All
we have done by doing dual-systems estimation is to take out a part of it. People
fit models with low R2’s all the time and find them useful. There may be a lot
of variation in individual observations, and yet getting broad patterns, especially
when the things you are most interested in are aggregates of large numbers of
observations, is still very useful.

As a sign of the limitations, which I think we all know, of dual-systems estima-
tion for predicting down to very detailed levels and correcting all of the undercount
at those levels—that is clearly the case. But to say that this shows that you are not
doing anything useful I think is really wrong.

DR. STARK: I think this is a very sensible thing to look at. The fact that the
pattern persists even when you look at larger blocks I find fairly compelling. But
I can understand proposing a model where you look at the adjustment factor or
the population in each block as being a sum of a correct adjustment, which the
direct DSE is probably more likely to give than anything else (simply because if the
homogeneity assumption holds on any level, it ought to hold for blocks or block
groups), plus some random error that has to do with people’s binomial probabilities
of responding in various ways.
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I am repeating hearsay here, but I will do my best to be accurate. David Freed-
man did some simulations recently looking at something like a binomial response
probability. You do not get anything like the variability in the adjustment factors
that you would need to explain the difference between the synthetic and the direct
DSE. In order to get variation on that level, you would need an enormous amount
of covariance among responses. That is not reflected when you look at the covari-
ance matrix of the adjustment factors as reported by the Census Bureau. For the
357 × 357 covariance matrix, the diagonal is dominant by a multiple of about 100
over the off-diagonal terms. So there is very little covariance among what is going
on with the adjustment factors for different post-strata.

DR. BAILAR: I am thinking back to a workshop we had on synthetic estima-
tion almost 20 years ago, where we all came to the conclusion that it was a very
conservative tool to be using. I think we see this happening again today, and I
think the Census Bureau has been well aware of it and, in fact, has been counting
on it for many reasons. It would be better, in many senses, to try to go in the
direction of not overadjusting the population.

Coming back to thinking about the use of synthetic estimation, how can you
make it a somewhat stronger tool? I think the charge that the A.C.E. and the 1990
PES are not true sort of negates what we have been sitting through a lot of today.
Looking at the post-stratification variables, the fact that the mail return rate at the
tract level will come in is probably going to sharpen that up considerably. There
are other things that are being looked at as well.

I think a controversy that has been going on for at least 20 years is this whole
thing about whether the synthetic estimate has to improve things at every level
of geography, including the block. The feelings about the block-level counts—
anybody who has worked in the Census Bureau knows that the block-level counts
themselves are just subject to a lot of error. They are just not very stable. You
know that there are error problems. Now you are looking at something that comes
from these direct estimates, from the dual-systems estimates, and they have very
large variances, so they are error-prone. Then you are using those as the truth to
judge this other thing that is error-prone. I cannot accept using that as the truth
in a situation where I know that there is just a lot of error.

Another thing that was said in the report is that—it sort of sets up a straw
man—you have to have the best census, and then you do not need this adjust-
ment. But everybody who has worked on adjustment also agrees that the best
underpinning to an adjustment is a really good census. Nobody is arguing that it
is one or the other.

I found the case of the Robert Taylor Homes in Chicago of interest. First of
all, I notice that the estimate of the undercount came from the Chicago Housing
Authority. I wondered if the Census Bureau had accepted that estimate of an
undercount of 29 percent. Usually the Census Bureau does not accept estimates
of undercount that come from local areas.

According to the Monitoring Board report, statistical adjustment would have
added 5 percent. So the choice was between zero, which is no adjustment, and 5
percent, in 1990. The politicians decided on zero.
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There is nothing to say that in 2000 the use of new census tools and census
publicity would not reduce that 29 percent—if it was 29 percent—somewhat, and
the sharpening of the adjustment tools would move that 5 percent up to some
larger number. But the real choice is again between no adjustment and an adjust-
ment of at least whatever that 2000 estimate will be for that area, and then the
adjustments for that area joined to others as statistical building blocks. That is
what is important.

One thing that has not been mentioned in the discussion this afternoon is
that the Monitoring Board also in the report recommended the reinstatement of
the Parolee/Probationer Coverage Improvement Program. In every analysis of the
results of the 1990 census, that program was shown to lead to gross overcounting.
It was put in place without the usual careful testing that the Census Bureau does
with most of its practices. I would suggest that that is not the way to get a good
census, through a poorly designed program that relies on overcounting.

DR. SPENCER: First an observation, then a question. If you think about
two other sets of population estimates produced by the Census Bureau, not for
Census Day, but postcensal estimates (where you estimate change since the last
census, but still current, or a retrospective) and population forecasts (where you
are forecasting the future), you see qualitatively similar patterns with the errors.
States, for instance, that grow very rapidly are under-predicted; states that decline
markedly are over-predicted. The change is estimated too close to zero. It is not
a regression effect. But you find a similar pattern in other demographic estimates
produced by the Census Bureau.

I do not know if that is relevant, but it is interesting.
My question is—I did not see it in this report—did you compute the average

squared error for the two sets of estimates? You have your best shot at the true
value, so you look at the deviation between the census and between the synthetic
estimate. You can square those and then you can average them out. I realize
that you said you did not have the block weights. But even taking an unweighted
average of the squared errors—did you do that? If so, what did you find?

MR. JONES: No, we did not. We were waiting to get the weights that we
thought were coming so that we could actually look at this at higher geographic
levels. We were not just interested in blocks. We were interested in neighborhoods
and other kinds of local-area groups. What we have are the block data. That is it.

DR. SPENCER: I understand, but it is still interesting to know at the block
level, warts and all, whether the synthetic estimate gives you, on average, a more
accurate number than the raw census count.

MR. JONES: That is certainly something we should look at, Bruce.
DR. BROWN: I think that follows from the positive correlation. It has to. You

can sort of unwind it on the unit-by-unit basis just from that.
DR. YLVISAKER: In the TARO data, roughly, the adjustment—and most

blocks came out to 8 percent. Therefore, all blocks that were undercounted be-
tween whatever it is are going to be closer to the truth. Everybody who is un-
dercounted a fair amount, unless you are undercounted by less than 4 percent, is
going to be closer to the truth, by the time we lift everybody 8 percent. This is a
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very simple fact. The only thing is, you are also taking people who are overcounted
and you are lifting them 8 percent at the other end.

DR. ZASLAVSKY: On the TARO, I do not know the exact boundaries of it,
but I think pretty much all of it was in a very undercounted area. If we had
done a TARO which had included also Sherman Oaks, say, as part of the area and
calculated adjustment factors for South Central L.A. and Sherman Oaks, I think
we probably would have found that, looking at those two areas, we would have
come closer.

I cannot understand the point that Phil was making. Your main argument is
that the blocks differ systematically more than you would expect due to binomial
variation. If so, that is affecting all the post-strata in the blocks. Since it is the
between-PSU [primary sampling unit] variance that drives the covariance matrix,
then you should have strong off-diagonal correlations in the covariance matrix, at
least for the blocks within related post-strata.

DR. FIENBERG: I just wanted to come back to the point Barbara was making
about the assumption of the analysis—that is, that we know truth, and truth is
the direct estimate. Just think about Fort Polk for a minute, which has every
minority group in substantial numbers, and ask yourself about the heterogeneity
assumption associated with the dual-systems estimator for Fort Polk. Clearly,
it is violated. I give that as a good example, but there are other such blocks.
Unfortunately, we do not have the breakdown, so we cannot look at them all.

But that means that truth in this study is something with not only high vari-
ance, but also potentially high bias, and bias that flops around depending on the
block. I just do not know how you can interpret this graph. The base line is a mov-
ing base line. We have ignored both the bias and the variance. I cannot deal with
the variance-bias tradeoff, or any other tradeoff in the analysis, because I cannot
use any of my statistical tools to understand what is going on.

DR. NORWOOD: David Murray is sitting in the back, from the Monitoring
Board [Congressional Members].

DR. MURRAY: Thank you. I guess what gives me the most difficulty with
regard to the problems of synthetic estimation, when applied here, from the per-
spective of a Monitoring Board person looking at the process unfolding, is the use
to which the data are put. That presents the greatest difficulty—not just a theoreti-
cal exercise about the numbers. The effect of this non-correlation and the potential
difficulty of the actual need of undercount not being satisfied by the impact of the
adjustment can best be seen most transparently at the very small level of resolu-
tion of the neighborhood, of the local block, of someone’s individual house. But
the effect is continuous.

What gives me the most difficulty is that there is a potential tension between
the claims of numerical overall accuracy and distributive accuracy, which the syn-
thetic estimate puts into a certain kind of stronger shape. That is, sometimes one
of them is achieved at the expense of the other. If distributional accuracy is the
most consequential politically, as we move back in our resolution, as we step up to
higher levels of aggregation, indeed we do begin to gain something with regard to
the variances of synthetic estimation, and we are moving towards a goal of helping
the count.
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But the difficulty for me is, processes are initiated within states, at levels that
are intermediary between an individual house and the state—processes of ap-
portionment, processes of resource allocation. There is nothing in this method
that can tell me at what point the synthetic-estimate aggregations become reli-
able enough for those processes to be initiated without an expense at the cost of
distributive accuracy, where those decisions have to be made. It is a continuous
difficulty; as the aggregation increases, we do get better. But there is nothing in-
ternal to this that can tell me what my criterion is or what my threshold is. We
have shown that the correlation is likewise not particularly striking even at the
state level, and we are using between-state regional data. This gives me a difficulty
about the initiation of processes that do depend upon local-level areas of accuracy
for distributional consequences. I cannot tell when the effect is sufficiently ironed
out that I now can move forward with confidence for those political processes.

DR. FIENBERG: All the analysis from 1990 showed that at state levels and
at high levels of geography within state, there is no tradeoff, in the sense that
both distributive accuracy and numerical accuracy can be improved by use of the
synthetic adjusted counts. That was the result of the analysis. That is what
Howard referred to before. There is not a single study that shows a reversal of
that.

At the block level, we just had a discussion that said you cannot do much. But
as you aggregate up towards those levels where we have fairly definitive evidence
from 1990, you know that you are going to get toward that and cross a threshold.
Where the threshold is, is an interesting one, but I do not think that what it says
is that there is a problem with synthetic estimation for those within-state uses. I
think we need to know more about what levels of aggregation you do well at, but I
do not think there is that tradeoff at the multi-multi-block level, where most of the
action is, where you tack on one block and take off another one, and are interested
only in the total.

DR. NORWOOD: That is not our job to discuss, really. I really do not want
to get into that. Let us stick to the statistical issues. That is an issue of what the
director decides he is going to do, and I certainly do not want to advise him on
that.

DR. WOLTER: I apologize, I am just coming back to this issue after 10 years.
I thought these issues were settled.

In particular, I would like to urge for your reading list probably no fewer than
a dozen articles written by people at the Census Bureau, like Cary Isaki and Bev
Causey, who did extensive studies over roughly a 10-year period, analyzing the
relationship between the geographic level of aggregation and accuracy. If you go
through those papers, they answer all these questions very clearly, I think. At least
in my opinion it did, 10 years ago.

The other comment I wanted to make is that I am not sure I quite understand
this analysis or the analysis done of TARO, in light of the fact of erroneous enu-
merations. I do not see how one gets a direct dual-systems estimate at this level.
Again, I am just coming back to this. But I do not think it works at that level. In
TARO, for example, erroneous enumerations were measured at the citywide level.
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In this analysis, erroneous enumerations are measured at the cluster level. You are
going to have to explain to me (not now, but some other time) how in the world
one even gets to a dual-systems estimate at this level. I do not think it makes
sense.

DR. NORWOOD: Are there any comments or questions from the panel mem-
bers? Oh, I am sorry. I forgot about you, John. I know you have been wanting to
speak for some time, and now we will let you.

MR. THOMPSON: We talked about this report a great deal at the Census
Bureau. Howard was interested, and I was interested. I was actually kind of
encouraged by the report, for three reasons.

First, as everybody has noted, at the block level there is a lot of noise in the
data. What that chart really shows—it takes the noisy data, and the synthetic
adjustment makes an improvement. I found that to be fairly encouraging.

The second thing is that, if you look at the synthetic adjustment, the noise in
the synthetic adjustment will come from the noise in the unadjusted census. This
sort of illustrates a point that the Census Bureau has been making. That is, we are
not relying on the adjustment to be perfect. We try to do a good census, and then
we use the adjustment as a final quality check to make an improvement. This,
again, illustrates that the better the census, the better the adjustment will be. In
that sense, I found it encouraging.

The final point is, as near as I could tell from reading the report, it looked as if
it was basically an analysis based on numeric accuracy as opposed to distributive
accuracy. Again, I was encouraged. It seems that when one starts analyzing the
data, one starts to look at the concept of numeric accuracy. I found that to be
encouraging.

MR. JONES: Just one comment. One of those three things, John, I agree with
you on, which was the middle point. That was really the purpose of what we set
out to do, to say to people, do not just depend on the adjustment to take care
of your problems. You have to get out there and get a good count, and then if
adjustment comes or does not come, you are still in good shape. But if it comes,
you will be in even better shape. I believe you have to have a good census in order
to do the adjustment.

DR. NORWOOD: I think that is a great note to end this part of the discussion
on. Thank you very much.

COMMENTS OF ALAN ZASLAVSKY

DR. NORWOOD: I told you earlier that two people could not stay for tomor-
row. We have heard from David Freedman. Alan is the other statistician who has
to leave, unfortunately. We are glad that we had both of them here today. Alan Za-
slavsky, do you have some comments? Everyone else will have a chance to speak
tomorrow.

DR. ZASLAVSKY: I was panicking a little bit about what I was going to say,
because I do not have any slides, like David. I will just speak very briefly to a
couple of things that are on my mind at this point.
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I have to make one brief statement of a couple of pet technical peeves, since
Howard has to listen to me. It might help some of these discussions if the dual-
systems estimator were presented the way it is actually calculated. To my mind,
the 2 × 2 table is often a distraction from describing what the estimator really is
in practice. There is something that is much closer to it on pages 3 and 6 of Rick
Griffin’s report on the calculation methods [Griffin, 2000]. Even there, there is
some ambiguity about which things are coming from the sample and which things
are coming from the population, the imputed cases, inadequate-data cases. I think
it would probably be helpful if we really described it the way it works. Again, the
N∗, the unreachables—I do not want to let the concept go unchallenged. We do
not really know that there is such a thing as “unreachables.” We just know that a
number we estimate is smaller than we think that number should be. Whether it
is one group that is unreachable, or it is just that there is a bigger group and you
only happen to get half of it anytime you do things, is really something we do not
know about what the process is.

My substantive point—and it is really just one big point—is to emphasize to
the Census Bureau the need for evaluation. In 1990, all of us who care about
the census, mainly the Bureau—I did not do this work, except a little bit—were
forced by the fact that there was this very specific timeline for a decision to create
something that at least looked like it was an attempt to address all possible sources
of error through evaluations. There were a lot of components to it. It was a lot
of work. Some might say it was somewhat unwieldy. Yet at the end of it, you
were able to say that at least an attempt had been made to measure everything
you would need to measure in order to answer questions like the relative accuracy
of the raw census versus the census with coverage measurement incorporated, or
even to take that down to some lower levels and think about how the differential
impact of certain kinds of error might have affected different areas or different
groups in the population. Of course, the overall framework for this was the total
error model.

Almost every piece of that evaluation has been contested. But it was there to
contest.

In this situation, as Howard emphasized this morning, even though some of
these things will be done, it is not so integrated into the process, because there
is not that kind of a formal decision track that we are working on. But I think
that what we got out of 1990—not necessarily every detail of what the evaluations
were (because I am sure, with the benefit of hindsight, we could think of ways of
improving them), but the basic concept of thinking about the elements of error,
the work that Bruce and Mary did, for example, on the total error model, which,
I gather, is being carried forward—setting in place the evaluations needed to get
some quantitative estimates for each of those pieces is going to be really essential.
Otherwise, whatever comes out of 2000 will hang under kind of a cloud of uncer-
tainty, a cloud of uncertainty seeded by the dust that is still flying around in the
air from 1990. I think we can do much better than that, and it will do a lot for the
stature of the Bureau and the acceptance of the census.
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COMMENTS FROM THE FLOOR

DR. NORWOOD: It is our custom at the end of each day of a public meeting to
ask if anyone would like to make a brief comment. Ed Spar [Council of Professional
Associations on Federal Statistics].

MR. SPAR: This goes back to the issue of telephone interviewing. We know
that about 50 percent of those missed were children. We also know that many of
those who were missed were in households that were reached. So if I may, I will
make the assumption that many of the children missed were in households where
the questionnaire was returned.

The question I have is, would it make more sense for those households to
have personal interviews rather than telephone interviews? For whatever reason,
they left the children off. I am wondering, if you do a telephone interview—and I
assume there is going to be probing—would you still be prone to miss the children?
If the interviewer got into the household, would there be a better chance to actually
pick up those children who had not been counted?

DR. NORWOOD: Isn’t that a lot of households?
MR. SPAR: It is for the Census Bureau, I think, to answer that part of it.
DR. BRADBURN: May I just comment on that? This is not definitive, and so

forth, but I think the literature on household screening on the telephone does not
reveal any big differences in composition of various sorts. There is no presumptive
evidence that the mode would affect the accuracy of the reporting.

DR. BROWN: Once the issue of the missing children has been raised, let me
ask—you know about that, Howard—what, if anything, is being done to improve
that, besides crossing your fingers and hoping they get counted? It is not necessar-
ily an adjustment issue.

DR. HOGAN: In general, there are the general changes or improvements to
the census—the user-friendly questionnaire, the work we have done earlier in the
decade to try to make the questionnaire friendlier, just that general approach. I
do not know if advertising would motivate people to add children who might not
otherwise add children, so I guess I cannot point to that.

I do not know of anything specific, except for the fact that the questionnaire is a
little bit easier for people to understand, and the questionnaire for the interviewers
is a little bit easier. John might be able to think of a couple more things.

MR. THOMPSON: We also have a Census in the Schools Program, where we
are trying—actually, quite successfully—to go into classrooms and teach lessons
on the census, to sensitize the children to the importance of being counted, so
that when they go home, they will be counted. We have been going at it that way,
too.

DR. BROWN: Unfortunately, the ones who are missed are even younger than
that, right?

MR. THOMPSON: No. Our misses are zero through 18. That is the category
of children.

MR. WAITE: This is clearly one of the “wily trout” issues. One of the things
that we are doing that we hope will give us a handle on missed individuals is that,
when you get your census form in the mail at the appropriate time, you will get an
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opportunity to write on the first page of the questionnaire the number of people in
your family, and you will list the individuals in the census. If you should get tired
of listing people and send in a form with four people even though you had written
five on the front, you will get a friendly call from the census giving you one more
chance to ’fess up to that child that you have forgotten. It gives us an additional
hook and an additional chance to call back on it, and we are going to call back on
those cases. We have a process, in fact, anytime there is a discrepancy between the
number of people filled out and the number on the front.

That does not mean that it is perfect, but that is another hook into those
families, where perhaps they might have not mentioned the younger child.

DR. EDDY: I just want to follow up on that. There is room for six people on
the form, if I remember correctly. It would seem to me the most likely case is that
someone is going to put seven in that first box and then only fill out six people. I
can imagine your calling them and they go, “Well, six. I don’t want to deal with
this.” What is the actual process going to be? I am very worried that seven-person
families are going to be undercounted.

MR. WAITE: We do not call them and say, “Hey, we noticed you only filled
out six on the form and you put seven on the front.” We would call and try to
understand howmany people there are in the family, without regard to divulging to
them whether we saw two on the front and six inside, or whatever, and go through
from scratch how many people are in the family, the names of those people, to try
to figure out who is missing and who is not.

This is not a perfect world. I did not mean to imply that this is going to
completely solve the child problem. But in answer to Larry’s question, this is
another hook or another probe into trying to get at that issue. You can list on the
roster up to 12 people. What I am talking about is a comparison of the box on the
front and how many people you actually filled something out for on the census.

The children issue is a very complicated process. We have not completely
cracked it, but we are trying harder to do some of those things.

DR. MULRY: Some of you may know better than I do about the national
immunization survey. My impression is that that survey was a telephone survey
that had trouble finding two-year-olds.

DR. NORWOOD: It had a lot of trouble.
DR. MULRY: That is the reason I thought Ed’s comment about the telephone

and children is worth considering. Would that same phenomenon happen with a
telephone call from the Census Bureau?

DR. NORWOOD: Let me hasten to say that it is not done by the Census
Bureau.

DR. MULRY: That one is not done by the Census Bureau. It is an RDD
[random digit dialing survey]. It is done by government contract, private firm.

DR. BRADBURN: It is a whole different kind of problem, I think.
DR.MULRY: There are a lot of differences. However, it is a very large government-

sponsored survey that had trouble finding children on the phone. I can see where
there is some cause for concern about it.
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DR. NORWOOD: Is there anyone else in the audience who wishes to say
something?

DR. BRADBURN: I do have a question, if I may revert to an issue from early
on. I wanted to ask Jay about the return rate. Something you said later raised a
question in my mind about the calculation of the return rate. How does a house-
hold that does not return its bar-coded form but returns a “Be Counted” form get
counted in the return rate?

MR. WAITE: First of all, if a household did not mail back a form, number
one, it would almost certainly be visited by a nonresponse follow-up interviewer.
But let us say they filled in a “Be Counted” form. Your question is, does that “Be
Counted” form represent a mail response, in a sense?

DR. BRADBURN: It was really in terms of the return rate. Would it get
counted as a household that returned a form?

MR. WAITE: I do not know. I will have to check on that.
DR. BRADBURN: Because if you are going to calculate a return rate, you need

to know.
MR. WAITE: I do not know. Danny?
PARTICIPANT: It does.
MR. WAITE: It does. It gets counted as a return.
DR. BRADBURN: That would be my sense, that it ought to be.
DR. NORWOOD: Ken, would you have any word of wisdom at the end of this

day, before tomorrow, to give us?
DR. PREWITT: No. I am absolutely certain that by noon tomorrow I will be

so much wiser than I am now that I will wait.
DR. NORWOOD: Andy?
DR. WHITE: I would like to thank everyone for coming and sticking with us

today. I hope all of you will come back tomorrow to see the end of this story, and
Ken’s wisdom. We will be meeting here early. The meeting will start at 8:30.

I would like to thank you all for coming and giving us your time and your
interest.

OPENING REMARKS, SECOND DAY

DR. NORWOOD: I would like to call this meeting to order.
I spent a good bit of time after dinner last night thinking about what we had

accomplished or not accomplished yesterday. What I would like to do is to exercise
my prerogative as chairman this morning to change the agenda a little bit. I want
to ask a question—actually, three questions, by the time I am through—and I
would like to get, especially, our invited guests (but others as well) and the panel—
the panel both to listen and to help to interrogate and to raise other questions. Let
me explain.

We have to look at what the purpose of this panel is. As I interpret it, in any
case, it is not to decide whether the numbers should be adjusted or not be adjusted.
That is really the role of the Census Bureau and its director, who will have to face
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that issue and make a decision, decide how to do it. Our role is a very different
one. Our role is to evaluate what the Census Bureau has done.

There are obviously, on adjustment, two possibilities. One possibility is that
the director can decide to issue adjusted counts, as well as unadjusted counts.
Then, if that is the case, the role of this panel would be to use all the information
that we have at our disposal and that we will get from the Census Bureau, as well
as our understanding of all the material that was presented yesterday, plus all the
discussion from yesterday, to try to look at what has been done—look at variance
and look at correlation, and look at all the sorts of things that one can look at.
That is one way to do it. There is another way, but that is one way.

There is another possibility. That could be that the Census Bureau decides,
when it is completed, that it has done such a great job that it does not want to
adjust, and the decision is against adjustment because you have such confidence
in the numbers.

Even if the director decides to adjust the numbers and we try to evaluate the
specifics of the adjustment, we also have to look at what would happen in the
absence of adjustment. I know we have a lot of statisticians here, but I can tell
you that, at least when I was in a position of decision making, I could not get
away with just saying I was going to look at these things that we were going to do.
I always had to look at the alternative and the strengths and the weaknesses of
both, and then try to make the best decision that I could possibly make. I am sure
that is what Ken Prewitt is going to do.

The question that I have, that I would like to get some discussion on, is, if
you were all sitting on this panel, what is it that you would want to look at? How
would you evaluate the accuracy of the census without adjustment so that you
could compare it to the census with adjustment?

The focus yesterday was all on adjustment. We know there are lots of problems.
I do not think that is particularly new. We know more about what the problems
are here, and there are many. I am not pushing those aside. I think they are very
important. But, as I said yesterday, I do not know where we are going to come out.

But we have, I think, another responsibility. This panel has discussed this a
little bit, but not really very much, because we really need help. The question that
I would like to put out to you is, how do we look at these two issues together?

Alan Zaslavsky touched on this a little bit yesterday when he said, if you do
this, you have this kind of problem; if you do not do it, you are making an as-
sumption of zero. I do not know how to do that in a way that—the other problem
we have is that anything we say is going to have to go through clearance with the
[National] Academy of Sciences, and I am sure that we will have people selected
who will not be people that we would select, but people selected who are on both
sides of this issue. I think we would have to have scientific evidence that we have
looked at both sides.

So I throw that question out to you. I would love to have some discussion of
it.
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EVALUATION OF THE CENSUS VIS-A-VIS ADJUSTMENT

DR. FIENBERG: I have actually reflected on this question a couple of times.
There is a curious feature about what is going on, which poses a problem and has
an advantage. I do not know where what I am about to say leads.

If what you are interested in is how well the enumeration did, how do you
know? The answer is, we get reports from the field and we have a few—

DR. NORWOOD: We know about operations.
DR. FIENBERG: —a few numbers on operations, and we learn from the post-

enumeration survey, now A.C.E. A.C.E., in this particular setting, as the PES in
1990, is actually designed to do two different things. It is an evaluation program,
and it produces adjustments. The fact that we know something about the level
of gross error in the 1990 census is due primarily to what we learned from the
post-enumeration survey in 1990. I do not know where we are going to get any
other metric for that kind of error, unless there is an attempt to set it in motion
very quickly. And I do not know what the tools are.

So the fact that the two are intertwined, I think, presents complications. I do
not have a solution for you, but we do have a procedure in place to understand
aspects. The question is, what, besides the things that have traditionally come
out of that program—for example, the things that came out in 1990—could you
glean from the post-enumeration survey that would tell you more about what is
going on? How can that information be combined with information from the other
reports?

It is very hard to think about combining information when the other things are
primarily operational as opposed to evaluational.

As I say, I do not have an answer, but it is pretty clear that you have one tool
for looking. The question is, what other ones are there? I am not sure what they
are.

DR. BAILAR: I am remembering back to some past censuses, when we were
trying to decide whether we were in the middle of a good census or one that had
some gaps here and there. It seems to me that one of the things is that you do get
an early reading from demographic analysis. But this time I would be very loath to
say, on the basis of that, that the coverage was going to be what it should, because
I think there is a lot of fear about overcounting in this census. There is a lot of
opportunity for people to respond in multiple ways. What that is going to depend
on is that the Bureau really can unduplicate all these forms. I do not know that
process, but I know that there can be a lot of error in it.

So you could get a good reading, that you are doing fine, and it could also show
up later on in the PES that you still have these gaps, you still have the differential
bias, and so forth.

I agree with Steve. When it comes right down to it, it is going to be the PES
that tells you how well you did.

DR. SPENCER: The answer to your question depends partly on the timing. If
you can wait until the evaluation studies are done—

DR. NORWOOD: We cannot.
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DR. SPENCER: I understand. If you could do that, then you could do what
the Bureau did in 1990, which was to do a very careful look at the accuracy of the
PES and the DSE. The DSE is a read on the accuracy of the census, but going into
it, you do not know how good the dual-systems estimator is. Down the road, there
should be very good information about that. The question is, in the short term,
trying to decide what numbers you release, how do you know how good A.C.E.
was; how do you know how accurate the dual-systems estimator is?

I do not have an answer for that right now, but I think people need to do a
lot of thinking about what indicators of quality there are, operational things like
missing data rates, what information you will have about matching errors, what
diagnostic information you will have. They will only be indicators about how well
things worked, and then you can draw on information from past experiences—if
you think that correlation bias is likely to be what it was in the past, or synthetic
estimation error—and try to borrow information from other settings.

I do not know at this point what indicators you want to look at. But I think
some work needs to be done to try to put together a list of what the indicators are,
what they would indicate, what their fallibility is—just start thinking about how
bad things have to be to tip the balance one way or another. You cannot totally
specify things ahead of time. We can expect to be surprised by something or other.
But you do not want to leave it totally open to judgment, either. I do not think you
can eliminate judgment from the process, but you do not want to make it totally
judgmental. I do not know how you draw the line.

But I think those are the issues.
DR. NORWOOD: So if there is adjustment, there is subjective judgment. You

are suggesting that if there is not adjustment, there is subjective judgment about
that decision.

DR. SPENCER: For instance, one of the things you would want to look at it
is sex ratios, look at sex ratios from the census and see if they roughly conform to
what you would expect. As Barbara Bailar pointed out, you can have misleading
information there, because of overcounting, that could mask undercounting and
could hide a very bad distribution of error geographically. We also have unknowns
about the race/ethnicity question, what that will do to sex ratios from demographic
analysis. But even so, that is something you want to look at.

Where judgment comes in is, given that you are going to look at sex ratios—
and you can look at them from the census, you can look at them from A.C.E—how
far off do they have to be for you to say you are very uncomfortable with this, and
we should not do it? I think some judgment comes in there. I do not think you can
form a fixed threshold ahead of time. You can have a guideline, but ultimately—
thank goodness I am not having to make the decision—I do not see how you could
be comfortable in saying, if it is to the left of this point, we do X, and if it is to the
right, we do Y.

DR. NORWOOD: So if this panel were to evaluate what the Census Bureau
has done, whichever side it goes on, and you were one of the reviewers of the panel
report, you would expect us just to look at a bunch of indicators, and that would
be enough.
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DR. SPENCER: I would hope that you would have input into what indicators
the Bureau should look at. I would think that is an interesting project for this
panel.

DR. NORWOOD: We are evaluating; we are not telling the Bureau what to do.
It is a conflict of interest.

DR. SPENCER: Okay, then they can present their plans for what indicators
they are going to look at, and you can evaluate their evaluation plans.

DR. BILLARD: I think the bottom line is that you want to get as accurate a
count as you possibly can. The question, as I understand it, is, to get that most
accurate count, do we adjust or do we not adjust? If we do adjust, how do we
adjust? That gets us into the statistical scientific question on how one does it.

I am not an expert in survey sampling, not by any means. But the impression
I have is that we have these different methodologies out there, and each of them
makes various assumptions; each of them has certain goals. My reading of some
of the literature on this is that either the assumptions hold or they do not hold, or
there are certain goals that might just be “this is what I would like” as opposed to
any scientific support for wanting that particular goal one way or the other. Maybe
there is scientific support.

So what I would like to see is that the assumptions for the different types of
methods—themodels, I guess—what are the weaknesses and the strengths of each
model? Are some of the assumptions upon which they are based reasonable ones
that should be there, or it would be nice if they were there, but it does not really
matter? Basically, evaluate it scientifically each way.

That is, as I said, my reading of some of this battle, that it comes down to
subjective opinions on assumptions. It is not as simple as that, but I would like to
see that sort of looked at—andmaybe even to focus on one particular one, although
I do not think you should focus on any one in particular. I have the impression
that there is this balance between bias and variance. I would have liked to see a
discussion yesterday on how the different methods help one at the expense of the
other, and to what extent.

DR. NORWOOD: I have to tell you, I have never heard a statistician tell me
that there is a balance between variance and bias. Bias, I was always told by all the
statisticians at the BLS [Bureau of Labor Statistics], was something we could not
have. That is a different kind of question.

DR. BAILAR: Anyway, I have one other point. Maybe in addition to all of
that—again, the impression I have is that if you are looking at the block level, the
variances are wild, but as you move up in geographical area—

DR. NORWOOD: That is a different kind of question.
DR. BAILAR: That is right, but I think this is a question worth looking at:

how are the data used? It seems to me, if they are never used at the block level,
focusing the conclusions and the discussion on the block level as the end is the
wrong focus. I think we need to look at that issue as well: what is used, for what
purpose?

DR. LITTLE: I agree very much with Lynne’s second point about the uses to
which the census is being put. I do not think we have talked enough about that. I
do not feel that I have enough of a grasp of the different objectives.
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On the first point, though, I think, in some sense, I view it as being a little bit
more complicated than that. It is not a question of the relative merits of alternative
models, really. If you are just viewing it from that point of view, it seems to me
the model that says that you do not do any adjustment is clearly an inferior model
to a model that says you have to do some adjustment, because there is no doubt
that there are differential undercounts across these groups.

The issue is that, to fit this more complicated model, you need additional
information, the information from the PES. The question is, is the quality of the
information you are getting from the PES sufficient to push so that the estimate
from that model ends up being better than the model without adjustment? So it
is not a question of which is the better model. The question really relates to the
quality of the A.C.E. data. There are basically two assumptions that are central:
the zero-correlation bias assumption (which is secondary from my point of view,
because even if it is violated, you are still going in the right direction by doing an
adjustment); then the matching-error issue, the response-error problem, which is
the real key, because that is the thing that is very hard to evaluate, and potentially
could push the adjustment in a direction that makes it worse than the unadjusted
estimate.

So I do not think it is a question of just comparing models; I think it is a
question of whether you have quality of data to fit the better model.

DR. BILLARD: We are not disagreeing. Your comments just fit in with how
you might do what I was saying.

DR. YLVISAKER: It is all right, I think, to think about the census as one model
within many models. But, as near as I understand the Supreme Court, it is a very
distinguished model because it will be used, and people know that it will be used,
at least for certain circumstances, so we are talking about the other.

Far be it from me to bring up loss functions and things like that, with the peo-
ple up on the stage present already. But getting away from the technical issues,
what always assaults me is the “what if?” Suppose that we say we will do adjust-
ment, then what are the problems? The problems I have looked at more from that
direction, because I think there have been plenty of people speaking from the other
direction. So I will only address that particular kind of thing.

What worries me there is that the adjustment will show up ultimately to have
defects that are not really what one would like to see.

DR. NORWOOD: If I might interrupt you, on the other side, there may be
defects; there may not be. I hope that John Thompson does a superb job.

DR. YLVISAKER: I understand the census is imperfect.
DR. NORWOOD: We just do not know about them. But then how do we

justify whatever it is that we decide? That is what is bugging me, really. I do not
know how to explain and justify to these reviewers, or even to myself, which way
to go.

DR. YLVISAKER: If I may just pursue one point or so in the direction that
worries me, from a technical standpoint, what could happen with adjustment. I
think it did happen in the case of 1990, although one does not know. But there
is more information this time around. That is the problem of something like
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Englewood. We were told yesterday that, really, we are interested in numeric,
and not distributive, accuracy. But I think most people are not going to look at
absolute numbers and stop. We have 30,000 people in our community who are
going to compare their community with the next community. At the present time,
to my understanding, they will also know response rates for these communities,
which complicates the problem. In 1992 or so, the mayor of Englewood said, “We
are the most undercounted city in the country. My gosh, I told everybody to go
out and be counted, and still we are the most undercounted city in the United
States.” There was one PES block there. It was not at all clear that they were, but
adjustment said that they were because they were minority.

If this happens again this year, and Englewood has done a very fine job with
their community program and so on, and has a very high response rate, and they
are still the most undercounted—these things can happen. I am not saying that
this is any kind of decision. It is a “what if?” As I say, I concentrate on this.

The other one is rather more benign in some sense. That is, the Census Bureau
has not solved your problem for you because we have not adjusted. Other people
can speak to that. I have only spoken in one direction here.

But it seems to me that these are the real issues. Technical issues go into this
makeup, how likely these things are to come about. But these are rather more
global and more policy-oriented than, I think, scientific.

DR. NORWOOD: But suppose we know that Englewood or someplace like
that has quite a low response rate—or Alaska (in the absence of the director’s
visit) has one of the lowest in the country. Suppose we know that, for that area,
even if it is a broad area, like a state. Don’t we have to look at what that means,
really, in the census, and maybe decide that that is okay, that that is the way it
is, because if you did something else you would make it worse? I do not know.
The more I learn about this, the more confused I become, I have to tell you, about
sorting these things out.

DR. YLVISAKER: I am confused as well. But there are two new things going
on this year. The multiple-race problem is a very large issue that is going on.
When we go to compare demographic estimates, it is no longer a simple story, as
it has been in the past. That is going on, certainly.

The fact that response rates are going to be well known is another feature that
I understand is going to be available this year. I do not know what the response
rate in Englewood was—I have not the slightest idea—from 1990. Apparently, I
will know in 2000 much more about this kind of thing. There will be much more
inspection of what is going on than there has been.

DR. NORWOOD: I know. So what worries me is that people will say, what is
the matter with the panel? All this material was available. How did you evaluate
it?

DR. SPENCER: You want to know the relation between the indicators and the
accuracy. When you talk about the response rate, if it is the response rate to the
census mailout, if that is what you are talking about, I do not know what that
implies for accuracy. If it is a low response rate, it means it costs more, but I do
not know what it means in terms of accuracy.
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DR. NORWOOD: How about if we substitute “return rate”?
DR. YLVISAKER: It is not going to change.
DR. SPENCER: Then there are personal visits to the households. When I

talked about the need for judgment, I think there is inevitably going to be a gray
area, and we hope that we can make that as small as possible. There are certain
things where almost anybody would say, if it looks like this, we are in trouble.

Is Greg Robinson here? Greg, the sex ratio for blacks in some age groups
dropped as low as 0.7. Do I remember it right?

DR. ROBINSON: Yes, the sex ratios for ages 25 to 50 or so were between 0.8
and 0.85.

DR. SPENCER: And demographic analysis shows?
DR. ROBINSON: About 0.9 to 0.95.
DR. SPENCER: Okay. So you could imagine, if the census sex ratios for blacks

in these age groups dropped to something like 0.5 in the census, you would say,
we have a disaster here; this looks very strange. You have to worry about the race
reporting. You are really suspicious. Then you look and see what happens with
A.C.E. If that is also 0.5, you say, now we are really in trouble.

But these are the sorts of things that you want to look at. I think you can
imagine scenarios ahead of time where you would feel extremely uncomfortable
using the census. You can imagine if you have missing data rates in A.C.E. that
are 20 percent or 30 percent—just terrible. There is no reason to expect these. But
if you had them, you would say, I do not see how we can use this. You can try
to imagine scenarios where you would go one way, where you would go the other
way, and you see where the indicators come out. Again, you want the indicators
because you have some sense of—if the indicator is in a certain region, it tells you
something about the accuracy.

DR. MULRY: One thing that you will have this year that you have not had
in the past—and you will have it early—is the address list matching. Whenever
they have done housing unit matching, it has always been a couple of years later. I
think that will give you an early indicator of whether the MAF is very good or not.
If the housing unit match finds a lot of duplication, you know that there are a lot
of extra forms being mailed out. If there is a lot of undercoverage of housing units,
that would tell you a little bit about what to expect.

DR. BROWN: Do we have a comparative standard from 1990 with the housing
match similar enough so that we can learn from that what we would hope to find?

DR. MULRY: There was a housing unit coverage study done. It was done in
1992 or something. Howard would know.

DR. HOGAN: There was a housing unit study done in 1990, very similar to
what we plan in 2000. The bigdifference in terms of this panel is that it was done
after the fact, based on the final—which we will do again, but the study that Mary
is referring to will be done based on the early census file. So to the extent that
the census process makes major improvements in the list, that will not be picked
up by the early readings. But, otherwise, methodologically, I think they are quite
similar.
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DR. MULRY: That would tell you about the foundation, whether you have a
good foundation, to begin with, to build on. If the foundation has problems, then
the rest of your operation can only compensate so much.

DR. FIENBERG: Bruce was referring to something like sex ratio, which takes
returns from the census which reflect net error. The thing that you want to get a
handle on is the two components of error. You want to know about both omissions
and erroneous enumerations. Erroneous enumerations have a number of different
characteristics. Mary was pointing to the geographic issue. There is actually a
wonderful table in one of the reports that we got in the agenda book that points
out how concentrated the geographic errors were [Navarro, 2000]. You can see
how they propagate through the PES.

That tells you something about the census. That is real information about the
census. It is not subject to the kinds of biases, in many senses, that we spent a lot
of time discussing yesterday. So I think that is a targeted issue.

In 1990, there was an interesting set of analyses done that looked at the quality
of the data over the course of the year, as you moved away from April 1. You can
find it buried in the secretary’s report as a set of analyses that was an appendix to
one of the secretary’s advisory group subsets. It is an empirical analysis. Actually,
you could try to get that information. It strikes me as being very important. What
it and auxiliary information tell you about is the other features of erroneous enu-
merations that are different from the geographic errors. You get information on
duplicates, on the successively poor quality of things that spreads out over time.
That is one of the ways to get a serious check on the quality of the census itself.
If you do not get that deterioration, then you have eliminated a major source of
problems. Then, if the net tells you that things are in good shape, then suddenly
you have very strong information about the census itself.

So I think you have to combine a number of these. My guess is that there are
some other ones. But that one is a clear indicator of quality of the census, and it
targets one of the components of error, as opposed to omissions, which is what we
talk about but do not mean.

DR. EDDY: I want to identify the table that Steve referred to, because I found
it very instructive myself. It really does go to what Mary was talking about. It
is in the memo Q-18 by Alfredo Navarro. They are Tables 2 and 3, showing
that the geocoding errors are extremely concentrated—there are fewer than 700
block clusters with problems—whereas the household non-matches are spread out
substantially more. Sixty percent of the block clusters contain household non-
matches. So there are two sides to that issue. It is really very interesting and
instructive.

DR. NORWOOD: But you had a very small PES. Any other comments on
this?

DR. STARK: I agree with a lot of what has been said and disagree with some
of it. I certainly do not think we would trust A.C.E. if it did not agree, at least
roughly, with demographic analysis. I think even the believers would say that. So
I think demographic analysis is a very important touchstone, with deference to
what Barbara Bailar said.
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DR. NORWOOD: If I may say so, I think there are believers all over. The
question is, how do they get together?

DR. STARK: The other thing, and what I think is really crucial, is that what
allowed people to discover that at least 60 percent, and possibly as much as 80
percent, of the 1990 adjustment was bias was, first of all, time. It took something
on the order of 18 months. It was in 1992 when this was eventually turned up.

Secondly, there was a very complete set of evaluation studies that were done.
I am concerned that if a comparably complete set of evaluation studies are not
done this time around, then if the decision to adjust is made and an adjustment is
released, we will never have the tools to evaluate whether the adjustment improved
or decreased the accuracy.

DR. NORWOOD: Clearly, evaluation studies are very important. But from
my perspective, since I do not expect to spend the rest of my life working on this
issue—and I think the rest of our panel members feel that we need to finish this
within a reasonable amount of time—it seems to me that our panel was appointed
in order to develop an evaluation sooner rather than later. I do not know quite what
“sooner” means. That depends, really, on how much information is available, and
so on. Obviously, we cannot report until the data are issued and until we have
sufficient time to consider them. But I certainly do not see this in terms of a
matter of years.

I think the evaluation studies are going to take some time. I do not see that
we, at least— other people can, and certainly the profession can go on for years
discussing these things—we do not have the luxury of waiting to get all of the
evaluation reports. We really should be reporting, hopefully, before that. I think
everyone on the panel would agree with that.

So what I am really searching for are ways to help us to look at both sides of
this issue. There are some people who say, you have to look at the use. I have had
enough experience with putting out data to know that, of course, that is important.
There is no question about that. The problem that the whole statistical system
has is that there are multiple uses for almost every statistical indicator. I used to
go up to the Hill to talk to people, to congressmen and senators, about the use of
the CPI [Consumer Price Index] and say to them, the CPI was not constituted for
this purpose; you are making a mistake using it. But they used it anyhow. That is
all there was. It had a kind of aura about it, as the census does.

One person might say that it is the seats. But the apportionment at the state
level—that is no longer an issue at the moment on this thing. So then it gets down
to political districts maybe. But then there are some people who say they want to
know about this housing project. They are down here; the political district is up
here somewhere, where you are taking bunches of things andmoving them around.
I might tell you that I am much more interested in the population counts that go
into things like the Current Population Survey and a series of other surveys, which
are going to carry this country through for economic policy for the next decade. For
that, you would probably use something still different. You would certainly want
to have the best possible demographic data you could have, and you would want
to have the best possible count you could have for the survey designs.
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I do not know how to juggle these various things. I guess I just dump it in
Ken’s lap.

DR. SPENCER: I have spent a lot of time studying this problem, and you
cannot do it. The problem is not only multiple uses; it is that any single use—what
you are interested in is not just the use; you want to know what the consequences
are of errors in the data, and then what the losses are, in some sense (money or
otherwise), associated with changes in the uses because you have errors in the
data. That is just too tough to do, even for a single use.

DR. NORWOOD: But, on the other hand—I should not be dominating this,
and I will turn to other people—I have always felt that, if you are a statistical
agency producing something, you should not look at the effects of its use, because
sometimes it is used incorrectly or it is used for things that you did not really
create it for. You have to do the best possible job you can. So you want to know
about errors.

DR. SPENCER: Of course you do. I think what you have to do is set up a
conventional loss function. It is the kind of thing we study in statistical theory.
The loss is minimized when there is no error. Otherwise, we are in grave trouble,
even though the uses might be better with certain patterns of error in some cases.
We have all come across those situations.

So we set up a criterion that says we seek to minimize error. Then there are
questions about errors, consequential and others. At what geographic level do we
worry about very large errors being catastrophic? Do we go to a quadratic or do
we go to something that does not grow as fast? Ultimately, there is some choice
there. That is where I think you have to go.

DR. BRADBURN: Let me see if I can summarize what I have heard in this
discussion. We all start, I think, with a very simple model that our observations
are made up of. There is the true value, and there is some measurement error of
various sorts. In the census, we have whatever the true value is, plus the various
measurement errors that occur. In the PES, we have two sources of error, the sam-
pling error plus the measurement error. We assume the truth is the same in both
cases. The argument that is being proposed by the PES is that the improvement
in the reduction of measurement error offsets whatever sampling error there is.
Obviously, as you aggregate up, you get better things.

Our problem, the way Janet phrased it at the beginning, is, how do you decide
that the measurement error in the census for a particular—at what level? You
can talk about the whole census. You can talk about tracts. You can talk about
blocks. You can talk about individual housing units. How do you decide that the
measurement error is, in fact, reduced in the PES sufficiently to offset the sampling
error, as compared with the census?

The problem, of course, is that in many situations of this sort that we face in
other measurements, we have something we take as the gold standard. Eventually,
the census, adjusted or unadjusted, for a lot of other uses, like those of us who
draw samples to do other things and so forth, is taken as the gold standard. There
is a whole world out there that adjusts their things to the census, whatever they
are. That is one use that we have not sort of talked about.

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


PROCEEDINGS, SECOND WORKSHOP 1 95

So how do we decide? What I have been hearing is that you look at the process
by which—one thing is, you look at how it was done. You look at all kinds of indi-
cators of how well the process was carried out. Some of the things are evaluations
of the actual census process. Some of the things, of which I think yesterday there
was some more pressure on than is usual in cases, perhaps pay more attention
to, actually, the measurement error in the PES, really demonstrating that that is
reduced sufficiently to offset the measurement errors in the census.

The other one is appeal to some third standard, which is demographic analysis—
a third element that I think I have heard here.

So we essentially have two kinds of things to be looking at. One is a third
standard, estimate of the truth, which would be demographic analysis. It has the
kinds of problems that—that is fine at the big levels, but you get down to the lower
levels and it does not do too well, although perhaps sex ratios and things like that
might be one way to get it at least [at] somewhat lower levels.

The other is all of these things that we have talked about, what Bruce called
indicators of quality. It is basically putting our money on saying, this is the way
to do it, and then how well it was actually carried out. I think, in terms of the
realities of when the Bureau has to report numbers, the big challenge is to get
those indicators or evaluations out soon enough—whether out or in and so forth,
at least for the Bureau people who have to make the decision—fast enough that
one can make that decision. Was the PES carried out sufficiently well in terms of
the processes that we can say—of course, we will not know whether we are really
reducing the measurement error. Since we do not know the truth, we cannot
subtract off the measurement error to get it, or vice versa. So we are putting our
money, essentially, on the process. It is the documentation of the process and the
evaluation of the process internally that we have to use, and then externally is the
demographic analysis.

That seems to me the sum total of the kind of thing. That is different from
the—I think the model issues that we were hearing a lot about yesterday, and so
forth, and disagreements, to my mind, are more directed to the question of having
decided—if the decision was that, oh, yes, the measurement error really is reduced
in the PES, now what do we do with it? That is, how do we take those numbers
and combine in a way, then, to adjust the—at what level, block, whatever, and
so forth. That is a different sort of issue, it seems to me, than how you come to
decide which set of numbers you are going to go with as the best estimate for this
block or unit, assuming you are building it up from blocks.

The other question, which I do not think we have addressed—and I do not
know whether the panel is in any position to address it—obviously, what I get out
of this is that a lot of the trouble or the disagreement comes from the fact that we
want to apply the same thing to everything. One of the things that is quite clear
is that the quality with which different blocks are measured is quite different—or
different tracts, or whatever. You can talk about the quality of the census as a
whole, but that is an aggregate of a lot of things, some of which are perfect, some
of which are overcounted, some of which are undercounted, and so on. Ideally, in
my mind, what you would like is, for every statistic, be it a block or a tract, an
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estimate and some estimate of what the error is. It would be different—we think
the error is pretty big on this one; it is not very big on this one. That is probably
not practical, at least in the short run.

One of the things that always comes back to me is that after the 1990 census
I was asked by—the Chicago mayor’s office did not like the numbers they thought
were going to come out, and so they were asking us, what can you do? So I began
giving them some lecture like this, and they cut through this and said, “We don’t
care about all that. The population of Chicago is what the Census Bureau says
it is. That’s the truth, from their point of view. We want that number to be as
big as possible.” They did not care what the truth was; they just wanted it to
be big, and bigger than they thought that—but the reality for a lot of the world
is, ultimately, the truth is whatever the Census Bureau says it is. That is a very
weighty responsibility, it seems to me. I am sure the Bureau knows that, and they
take it enormously seriously. But in our evaluations, we have to take that very
seriously.

DR. NORWOOD: Bruce, how did Canada get out of all this?
MR. PETRIE: I am not sure we have gotten out of it. We are just not quite

there yet. We have simply taken the position that we are going to try to do the
best census we can, and the census results are the census results. We will do
an adjustment of the census for purposes of producing our population estimates.
Those data are the ones that are taken down to provincial and, in some cases, some
large sub-provincial areas. We have convinced the people who use the data that the
census information is fine for some purposes. We cannot do a good adjustment
based on the kind of evaluation and coverage studies that we do to make low-level
adjustments. We do not know enough about the kinds of people we miss or where
they are located within the urban areas that are part of the enumeration program.
We simply do not have, based on our coverage studies, good enough information
to carry it down. We think it is good enough to adjust at the larger levels, and we
do that. Those estimates, we have convinced our users, are the best ones to use
for distributing funds and the other major uses based on census data.

It does create an awkward problem. I remember, for the 1996 census, standing
in front of the national news TV cameras trying to clearly say why our population
estimates, which we had just released, showed that the country had finally gotten
to 30 million population, and we were releasing the latest census results that
showed 29 million. It took a bit of explaining. That was the most awkward part
of releasing the census results. From there on, it was fairly easy.

But I think the important issue is dealing with the uses of the census data. We
focus much more on the census content in terms of the information, other than
the count information. That gets a lot less emphasis here, I see, for reasons that
are obvious.

DR. NORWOOD: I do not know whether they are so obvious. I think one of
the important parts of the work of this panel should be to evaluate the quality of
the data that are collected, especially on the long form. But if you are going to take
a long time getting it out, I am not sure we will still be in business at that point.
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I do remember having discussions with the Congress, not on the census, but
on local-area unemployment rates, which were not very good. They were full of
various kinds of variance, but also other kinds of problems, because they were,
in those days, based upon unemployment insurance data, and when we did a
survey of the UI [unemployment insurance] offices, we found that they were—
these are administrative data, which are, of course, supposed to be perfect, but the
administrative data were all over the lot in terms of what they were collecting.

I went up to the Hill and talked to congressmen about error in local data. For a
while, we brought up with us variance information that we had produced for each
of these areas. Unfortunately, they could not have cared less. They knew what
they wanted. They wanted either higher or lower—it did not matter what it was;
that is what they wanted, and they did not want to know anything about any of
the rest of it.

It is interesting to me that the U.K. [United Kingdom] is moving toward a
so-called one-number census, and the Australians seem to adjust their numbers
without having a lot of controversy. But we have had controversy, according to
our historian statisticians, Stephen [Fienberg] and Margo Anderson, since George
Washington and Thomas Jefferson, who wanted a number, and the number they
wanted should be high enough so that they could prove to the French that this
country was really growing and was going to be much more important. I think,
almost since then, we have had this kind of controversy. Some days, I think it is
because we have a fairly low level of statistical intelligence in the population. But
that is a different kind of question.

DR. HABERMANN: Not from a statistics department.
Let me try to follow up a little bit on what Janet just said. It seems to me

that the Census Bureau has three tasks, from listening to this: one, to provide
the best possible set of numbers; two, to be perceived by reasonable people, who
may disagree, that they have done a professional job in doing that; and three, to
bullet-proof as much as possible against people who are unreasonable. The last
category is the one Janet just talked about. You cannot change their minds, but
you do not want to provide any crevices, nooks, or crannies for them to pry into to
give aid and comfort when it really should not be there.

The best the Census Bureau can do is an approximate answer. I do not know
what the gold standard is. The best the Census Bureau can ever do is an approxi-
mate answer to this very important question.

What I think the panel can do is help in all three areas—not in a political way;
I do not mean that. But it can, through its expert advice, help the Census Bureau
produce that best possible set of numbers, that approximate answer. It gets back,
I think, to what Rod was saying, and Alan, the other day. We are not looking
at a model that is perfect. By “model” here, I mean the whole process that is
used to produce the approximate answer in the end. There is no perfect model.
The question the panel has to wrestle with is, are there things we can do that are
better than other things? What are the criteria for that? What is the professional
judgment that can be used? What is our evaluation of what the Census Bureau is
doing? How can we help them in all those three areas—and then help, of course,
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the whole federal system. It is not just the Census Bureau; it is everybody in the
federal system.

DR. NORWOOD: I agree with all that.
DR. LITTLE: I agree with that. I think there is this tendency to focus on

the right answer. But from a scientific point of view, clearly there is no right
answer here. I think part of what we could do should be viewed more as kind of
a sensitivity analysis, where you present a range of answers for a range of sensible
models and assess the size of that range. In some sense, you can get a lot of
information from the PES or A.C.E., just in terms of comparing the unadjusted
versus the adjusted answers, and how different they are. I think that is a pretty
good indicator of the quality of the census, and does not necessarily require us to
say that this is the best, rather than the other, particularly when we do not have a
scientific basis, necessarily, for making that decision.

That may not be what people want, but it seems to me that that is the scientific
thing to do.

DR. BELL: I would like to pose a question to the invited experts. We need to
figure out what to look at. Based upon what you have heard about the A.C.E. and
the DSE, what do you feel are the major sources of bias that we and the Census
Bureau need to be cognizant of? I guess there is a corresponding question that
should also be asked, which is, what are the major sources of bias for the basic
census that those need to be balanced against?

DR. BAILAR: I look at the census and I am worried about a possible overcount
this time, because of the multiple ways people can respond. It seems to me that
is one thing people have to be very careful about. In spite of all the increased em-
phasis on publicity and trying new things to get more publicity out—just because
people know there is a census does not mean they cooperate with it. So I do think
that the mail return rates are going to be a good indicator of whether you are going
to have cooperation. It does not matter if you go out knocking on doors in those
areas. It is still a good indication of where there is an undercount.

On the PES side, I found yesterday that there has been a lot of research at the
Census Bureau. A lot of things that we used to worry about are not as worrisome
anymore. I think Howard and his staff have done a lot of work to shore a lot of
these things up. Twenty years ago, it was the matching, and we were so worried
about the matching. The Bureau itself decided that we did not want to make the
adjustment. I think the matching is under much better control, except for a few
groups, where I think we still have some questions. There I am concerned about
the movers.

Howard, I listened to you and Eli Marks talk for what seemed like years about
all these different ways of dealing with movers. Now you are trying a third way. I
am still concerned about it, because I do think that movers are a lot of the problem.
We know that they get undercounted.

What I heard yesterday about sharpening the definitions for the post-strata
is very heartening. I like the idea of using the mail return rate, and I do think
that will make some differences there. I would be very interested in seeing your
analyses where you run these things with the 1990 results.
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So I guess it is those major things that worry me.
DR. STARK: I am going to try, off the top of my head, to catalogue some of the

biases in the PES, or in A.C.E. There are fundamental assumptions of the method,
like the synthetic assumption, which essentially is assuming that response rate is
a function of which post-stratum you are in, regardless of geography, except to the
extent that the post-strata label geography. There is correlation bias, fifth cell,
whatever you want to call that.

But what seemed in 1990 to be the largest source of bias were bad data and
things in the matching that have to do with ad hoc decisions that you have to
make to implement the algorithm. I will give you a couple of examples of that.

One is the search region that you use for matching. You have to decide when
to stop. My understanding is that for the 1986 L.A. PES rehearsal, of those in-
dividuals who were not matched in their immediate block, 38 percent matched
six or more blocks away. That is a large fraction. My understanding also is that
in 1990, had there not been a search of a ring of blocks around the target block,
the estimated undercount would have been double what it was estimated to be.
So there is a fair amount of sensitivity to the search region. There are indeed the
tradeoffs that Howard Hogan mentioned yesterday, but I do not really know how
one calibrates this in a way that is not, in some sense, ad hoc.

The next piece where there is an ad hoc decision that needs to be made to
implement the method is, what do you do with the cases where there is not enough
information to determine whether or not there is a match? Last time there was this
hierarchical logistic regression model. This time we have boxes, which I think are
an improvement. But to give you an idea of the sensitivity to what you are doing,
the estimate from 1990 is that, if you had distributed these cases where there was
insufficient information to determine match status as adversely as possible, you
could have gotten an estimated undercount of 9 million, and if you had distributed
them as favorably as possible, you could have gotten an estimated overcount of 1
million. So there is a lot of sensitivity to exactly how you treat these cases where
there is an extremely limited amount of information.

Some of these things, I believe, are going to be exacerbated in 2000 by some
of the new things in the census. I am feeling more comfortable about OCR, hav-
ing listened to Howard yesterday. But I am still kind of concerned about what
that does. I am concerned about the multiple modes of propagating forms and the
impact of the computer unduplication and its accuracy on the accuracy of adjust-
ment. All of these things are going to affect the ability to match or the accuracy of
matches.

Those are the things that come to my head immediately as biases in the ad-
justment procedure.

DR. YLVISAKER: I guess, if it is online things in time for a timely report, only
so many statistics will show up. I believe in response rates. There is going to be a
lot more information about that around. That ought to be taken into account. It
does raise the duplication issue a lot. I think excellent points were made yesterday
about movers, movers across post-stratum lines. I wonder to what degree this can
be made manifest in a timely way.
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One thing that I noticed from yesterday’s discussion—Bill Eddy pointed out
that in 25 percent of the 5,180 blocks from the PES in 1990, the matches exceeded
the enumerations, which said that the search area, presumably, had a lot to say
about things.

In going through that file and similar files, which will be available, presumably,
as soon as A.C.E. is completed, and long before A.C.E. is processed, one can in-
spect blocks. If you go through the file, you see an awful lot of strange blocks. I
think 140 blocks were subsequently redone and reexamined by 1992. I think, to
some degree, one can find blocks like this by looking at local estimates and notic-
ing strange patterns. I think some of that ought to be done online, to make sure
that blocks that look totally out-of-whack, and which will have large influences on
particular post-stratum estimates, are in fact firmed up and understood.

DR. FIENBERG: I want to begin with the census. I guess I share a number
of the concerns that Barbara raised. I am very much concerned by what I would
characterize as differential overcounting. It is not simply that it is overcounting,
but we now have, as a consequence of the visibility of the issues surrounding
Census 2000, committees in localities where they have never existed before, every
one of which is designing an attempt to make its number bigger than everybody
else’s, in a relative sense.

While we know that they all cannot succeed—there is a theorem about that—
what the implications of all those programs are I do not think we have the foggiest
notion, except that they are going to lead to overcounts.We are going to get erro-
neous enumerations as a consequence. We do not know how many. We do not
know how they are going to manifest themselves. We do not know that we have
procedures in place to catch them early enough to understand the implications.

So if I had to express any major concern about the census, other than the
traditional ones— like very low mail returns that will be lower than they were
in 1990, and the only question is how much lower—then I think a focus in that
direction is my major concern.

I come to the PES. It is true that we have a catalogue of things where the as-
sumptions are not satisfied; none of the assumptions in any of the basic method-
ology are satisfied, including the “unbiasedness” of the sample estimates, of the
sampling quantities, when you weight them in the appropriate way. Howard and
his staff have told us how to weight them.

Then the question is, how serious are the departures? Phil has catalogued a
number of concerns. He keeps on making reference to the net census error. I
simply want to remind you—and I will again before we are done—that it is not
net census error that the comparison for errors should be to, but to gross error. If
you add the omissions and erroneous enumerations together, then the fraction of
errors that occurred in the PES relative to that total is relatively small.

That does not mean that there are not concerns there. But I took the evidence
that we found in [the] existence of a large number of blocks where the number
of matches exceeded either the enumeration count or the enumeration adjusted
downward for erroneous enumerations, as indicating that perhaps the search was
already too far, rather than there being something wrong with the search and you
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had to go further. So I think that evidence points in a different direction than
the interpretation that we just heard. I was actually struck by the revision as
addressing some of what I thought were fundamental concerns there, in a way
that I was not sure happened in 1990.

DR. MULRY: One thing I would look at is the sampling weights. We have
heard about all these different operations that are trying to reduce the range or keep
the weights within a reasonable range, but then again, there are all these other—
for example, the missing-data thing is now weight adjustment, and subsampling
weight adjustments, and so on. So that will probably drive them back up. I always
thought that some of the odd things that made people uncomfortable about 1990
could have been caused by the huge range of the sampling weights. When we were
looking at the evaluation data, those had very large weights. Some of the time, the
design effect and the error measurements were 22 [reference not clear]. It would
always be, not a clustering of errors, but one error in a block that had a huge
weight.

If the sampling weights are within a not-too-huge range, then maybe some of
these things do not happen. Or if you see odd things, look at the weights.

I just have one final thing about the search area. Keep in mind when you exam-
ine that, that this housing unit-list matching at the beginning—they are searching
in surrounding blocks then—that is going to find a lot of geocoding error. Previ-
ously when they searched surrounding blocks, they did not have the housing unit
matching. They were just looking for people. They looked at all the names. They
had to look at that, as opposed to looking at whether the housing unit was geocod-
ing it. It just was not as fine a system. With computerization of everything, you
can be more precise on that. Just keep that in mind when you look at the search
areas.

DR. EDDY: To follow up on Mary’s point, I would like Howard to tell us a bit
more about the targeted extended search that is going to be done in A.C.E. If I un-
derstand correctly, there still is going to be a search in neighboring blocks, despite
the fact that the housing units have been matched previously at the individual
level.

DR. HOGAN: You have to think of this in two steps, one of which is, what
is the universe that we are going to be trying to find duplicates for, erroneous
enumerations for, or find matches for? Then we are going to be doing this on a
sample basis.

In essence, we have the sample block and the cluster of which it is part, which
is all we search. If we have either whole-household non-matches or whole house-
holds in the cluster that we cannot find in the PES, then, at least in the universe,
we are going to search for those in one ring of surrounding blocks. In fact, we
will be doing this on a sample basis. Where there are a lot of them, it will be a
certainty sample. Where there are none of them, there will not be a sample. In
the middle, there will be a weighted sample with what you find weighted up based
on the sampling.

So in terms of expected value, it is quite similar to 1990, with the exception
that if just one person moved across the street and happened to get counted across
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the street, as opposed to the whole household, we are not going to look for that,
either as an erroneous enumeration or as a miss. But if the whole household is
mis-geocoded, we are going to look for it. In 1990, that was the majority of it.
Let me say, some of the uses of the 1990 data to study search-area imbalances are
misleading. It is a fairly technical thing, but in terms of the production use of how
things were coded in 1990, I think it worked. There was not a bias in terms of
the intended use of those data. We did this ourselves. When we tried to use those
same data for other uses, specifically studying how the estimatemight change with
changes in the search area, there is a flaw in the data—it is a fairly technical one,
and I can explain it to anyone at the break—that makes those data inappropriate
for that use, or at least potentially misleading.

DR. FAY: I am going to add a footnote to what Howard said. I can be addressed
at the break, too. There is an additional question about trying to use the 1990 data
on search area. We would get, in a sense, different results in a PES-B context com-
pared to PES-A, because movers often provide only an approximate indication of
their Census Day address under PES-B. In 1990, there was a real need to make
an extended search just because of imprecise addresses. That also affects, how-
ever, interpretation of the data, which I do not think I have seen broken out by
mover/non-mover.

DR. NORWOOD: I think it is time for a break.

COUNTS VERSUS SHARES

DR. NORWOOD: I think we have had suggestions that will be very helpful to
us in helping us to plan where we go from here. If you will all bear with me, I have
two more questions.

There is a lot of discussion in the literature, and the director commented at
the beginning, about the whole issue of counts and shares. In a way, that gets to
part of the discussion that we had earlier: what are the uses of the census? As I
think of the history of all this, I think people were thinking clearly about counts.
Certainly, as I said earlier, Washington and Jefferson wanted to have the largest
number of people in the country possible. If I put on my old hat as commissioner
of labor statistics, if I were to look at this from the perspective of the Bureau of
Labor Statistics, I certainly would want to have population counts that were as
good as they possibly could be, especially for black men in the labor force, and, to
the extent possible, Hispanics and a lot of other people.

On the other hand, we do have the allocation of seats and of districts. I think
the allocation of seats for this census is off the table, because the Supreme Court
has ruled—my reading of that, by the way, is that they are really more interested
in counts than in shares, but there can be room for disagreement on that.

But I would like to know how people here feel about that issue. Clearly, you
have to have at least some counts in order to have shares. So it is not a question of
exclusivity. I guess it is a question of emphasis. I open that issue up for discussion.

DR. FIENBERG: If you think about how we have constructed the dual-systems
estimation process and actually look at the derivation of the original formulas
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as estimators, they are formulas for counts. It is a simple fact, going back 105
years. The goal is to get an estimator of a count. What we are doing in the DSE
activity is, in fact, adapting that with sampling-based weights and a variety of bells
and whistles. So the basic methodology has as its estimators things that were
individually designed to be counts.

If you take a theoretical perspective about what to do, there are ways to get dif-
ferent estimators. Larry is as good at thinking about that as anybody in the world
that I know. However, nobody has ever done that. The formulas that everybody
has worked from are formulas for counts.

I think implicitly there has always been an expectation that if you actually
improved counts a lot and made the data better, you would probably do better for
distributive accuracy. The empirical evidence that we had from 1990, I think,
supported that. But the formulas were not designed for that.

So I think it is a great question, but I hasten to add that nobody has ever sat
and proved a theorem for what a good estimator is when the goal is distribution
across multiple units. There is no theorem that I know, and I think I know the
literature.

DR. BROWN: All right, I will weigh in. Of course, you are right. The formulas
are formulas for counts. But that is, I think, not determinative of anything. That
is a judgment about what statisticians can do. We can improve counts. But the
real question is, are we improving counts in order to improve estimates of shares,
or are we improving counts in order to improve estimates of counts?

DR. FIENBERG: I just wanted to be explicit about what the methods were
designed to do.

DR. BROWN: Right. I know of no method that attacks directly shares without
working through counts. But I do not think that that is definitive of any—

DR. FIENBERG: I also agree.
DR. BROWN: Distribution is an evaluation criterion, and it differs from counts

as an evaluation criterion. So we are agreed there. Then it is a question of uses of
the census, and emphasis, perhaps, on evaluation of methodology rather than—

DR. FIENBERG: But let me go back to the starting point. If I was sitting
addressing not this panel, but Ben King’s panel and looking ahead to 2010, then
it seems to me that there is actually a set of methodological things that could be
done that would produce different estimators using the same kinds of data for the
purposes of improving distributional accuracy. I do not know how they differ from
the ones that we are using. If they differed a lot, then you would have a hard
choice. It may turn out that they differ hardly at all. They may differ in a term
and an expansion. If that were true, that would actually tell you a lot about the
way in which the goals come together. We do not have that. What we have are
empirical efforts at looking at this after the fact.

DR. BROWN: Let me make two separate kinds of comments. The more direct
one has to do—I think, to some extent, we cannot really separate the issue as an
issue of counts versus shares. Think of subgroups of the population. Janet has
mentioned blacks. Indians are another very obvious case in terms of the point
I want to make. We spend a lot of effort, in a sense, to get their count right,

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


104 1 PANEL TO REVIEW THE 2000 CENSUS

but it is really more nearly, if you think about it in statistical terms, getting their
share right. If we were really only interested in counts, we would spread the effort
differently and improve the count of whites, who are the biggest group, more. We
would get a better overall count. So, in a sense, the emphasis is on counts, but in
another sense, it is on shares. We cannot really separate the issue out that way.

The other comment is a completely separate comment. It has been mentioned.
I have been hoping we would have someone here who was much more authorita-
tive than I, because I am really just passing on secondhand statements. It has been
mentioned that one other way of getting count accuracy and also share accuracy
would be to take the shares from the census and upweight them across the board
to match demographic analysis. That is a different scheme. I have only heard
about that scheme. I do not want to try to evaluate it.

DR. FIENBERG: May I react to that? We have no numbers that would let you
evaluate that relative to the proposal on the table here. Why? Because there are
lots of sources of error. Despite all of the valiant efforts of Greg and his group, they
cannot even give you a variance, let alone a bias. There are big biases. They know
about them. They documented them. They are the source of all my knowledge.
The notion that you could do that and you could actually assess it requires that
you have both bias and variance. That is what we spent two days arguing about
vis-a-vis the dual-systems estimator and A.C.E. You need comparable information
if you want to do that, or you are not acting as a statistician.

DR. BROWN: I pretty much agree with those statements, that you certainly
need that. I was hoping to have someone in the audience who has done it or who
would claim that it is doable. But I also need to point out, on the other side,
that although we have spent a lot of time talking about dual-systems estimation,
we have not yet talked about the issue of estimating the variance that is in there,
which may be more tractable than the demographic problem, but is still a difficult
and very much unsettled kind of issue.

I do not know if the one or two demographers we have here want to make any
comments on the other side.

DR. YLVISAKER: [Technical problems with the room sound system; inaudible
phrases indicated.] I was a little surprised yesterday to hear the emphasis on
numeric versus [not clear]. I have heard two examples, I think, in the last day.
Bruce’s 29 million versus 30 million was very important to Canadians, and I guess
Jefferson’s and Washington’s size of the country was of some merit. But we have
to deal with scales all the time. As a statistician, I have never seen very many
problems that did not involve comparison. I do not say I ran a survey and I found
40 people who favored Clinton, and stop. I have to also talk about the people
who did not favor Clinton and talk about proportion. So almost everything is
automatically a comparison [not clear]. The 30 million versus 29 million they are
already comparing what they were last time [not clear].

The difficulty that I see here is that we have been able to attack via loss func-
tions and various things of that nature very specific problems—that is to say, let
us look at shares of states, let us look at shares of regions, things of that nature,
and let us suppose that we understand the truth for these few things. But they are
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very specific problems. We are talking about users who are coming from all pos-
sible directions, and my contention is that almost all of them are concerned with
shares—what is my share versus this guy over here, with whom I am competing.

DR. HOGAN: A couple of comments on different things. First, on the demo-
graphic analysis idea, which has been floating around since even before I came to
the Census Bureau, I think that might have worked very well in 1960, when the
U.S. population could be conceived as sort of white and black. In the year 2000,
when the undercount is white, Hispanic, Asian, American Indian, as well as black,
to propose a method that has never been able to do more than black/nonblack, I
think, is not addressing the undercount of 2000, but addressing the undercount of
1950, really. I think that is not a viable alternative.

On the general question of count versus shares, after the census has been run,
the Census Bureau has looked at both. Everybody looks at both. The counts are
important. To give you an example, it has always been very important to the mayor
of Detroit. But anybody who uses the data for planning or other purposes uses
counts. Shares are important. The Census Bureau has said that. The differential
undercount, the fact that we count lots and lots of blacks and Hispanics, but we
undercount them differentially, is a share problem, which, after the fact, we talk
about. We do not pretend it is not important.

But as a planning tool—I would like people to tell me how you use shares as a
planning tool. After the census has been run, you can say everything else is now
fixed; did the PES or did the Parolee/Probationer or did whatever improve shares?
But as a planning tool, when everything else is up in the air, how do you apply
shares? How do you say, I could do this in North Dakota, but I do not know
what the person in South Dakota might do? As a planning tool, that needs to be
addressed.

The thing I raised yesterday let me raise again: If one really believes—which
I do not—that there are large numbers of these unreached people, large numbers
of the “wily trout” or fifth-cell people, hiding in unknown locations, then one can
never show anything about shares. You can always say the “wily trout” could be
someplace else.

MR. BARRON: Just to add to what Howard has said, Janet—and I do not know
the literature, but this is sort of from the experience of 30 years at BLS and a couple
at the Department of Commerce now—it is a question I have asked internally, and
I do not mind asking this publicly, even if it reveals a profound ignorance on my
part.

The question is something like this: if you make shares your ultimate goal—
and the only background I have on this is a very long document issued by the
Commerce Department (not by statisticians, but by others) some time ago—if you
make it your ultimate goal, does that not mean that if you find a way to measure
a group, like American Indians, with absolute precision, but if that count is not
distributed proportionally across all geopolitical jurisdictions, you would then walk
away from that improvement, if you make shares your ultimate goal?

I would submit, based on 32 years in the federal statistical system, that a
government statistician simply cannot do that. Maybe you can in some other
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environment, but I just do not see—and maybe I misunderstand what “shares”
means. What I am talking about is not ignoring it. I am saying, if you make
it your ultimate goal, the absolute goal, what does that mean operationally? At
least as described in one Commerce document of a few years ago, it looks as if you
would actually walk away from an improvement if it did not distribute itself across
the whole nation in some proportionate way. Perhaps that is a confusion we could
address.

DR. BROWN: I think you are right in your example, but it is not the way it
often plays out. I will try to make that clear. Howard asks how to use shares as a
planning tool. What I think we are doing now is a kind of hybrid method, which I
actually endorse, which cannot be defined either as shares or as counts. You do use
it as a planning tool. You identify groups that you think are undercounted, and you
invest disproportionate effort in counting those groups. That is because you want
their shares to be more nearly accurate. So when you talk about undercounted
groups, in that sense, you are interested in getting their shares accurate. When I
say “disproportionate effort,” disproportionate to what? It is disproportionate to
what you would invest if you were really interested in getting the national total cor-
rect. You spend a lot of effort on small groups. I understand they are undercounted
a little more, so you should spend a little more effort in terms of the national total.
But we spend a lot.

DR. PREWITT: For the record, I want to make it clear that I do not think that,
Larry, quite reflects what we do. Anywhere we believe there may be a less-than-
total count, we make an effort to go do something about that. A very good example
in the current operations is the new construction program. It has nothing to do
with racial minorities. That has to do with people who are going to move into
areas where we think our address file is inadequate. Therefore, we are going to fix
that address file, and we are going to allow them to add their addresses right after
April 1. That is a population group that, because of construction of housing and
the address list, we feared we would miss. Therefore, we put a procedure in place
to do it.

You are quite right; we disproportionately address any population group we can
imagine finding—and, indeed, it is not all racial; we worry a lot about Appalachia,
white renters, we worry a lot about mobile homes, we worry a lot about any pop-
ulation group that we know to have characteristics that we think are likely to be
counted at less than 100 percent. We actually do not sit there and say, are there
some groups that are just below that margin—that is, we think we are going to
miss 2 percent here and over here we are going to miss 12 percent, and we spend a
lot more time on the 12 percent undercount group than the 2 percent. We actually
do not do that. At least we do not have the capacity to fine-tune it that well.

This is a disproportionate attention to the groups that we believe to have the
largest undercounts, absolutely. You are right. In the total aggregate, if we counted
every white and we missed 12 percent of the Indians, we would end up with a
larger count. You are absolutely right. Since there is concern about shares on the
basis of—but the design itself is to sort of push everywhere we can to the 100
percent.
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DR. BROWN: Actually not. For example, in terms of the design that was built
into the selection of the PES sample—

DR. PREWITT: I am talking about the enumeration operation.
DR. BROWN: Ail right. But in terms of the PES design, there really was an

emphasis on certain groups. The PES design could have been constructed with a
goal of total numerical accuracy count, national, and it was not constructed that
way. It was constructed with an emphasis on certain subgroups.

DR. FIENBERG: I agree totally with Larry and Don—and this goes back to
the earlier exchange—that virtually every comparison is a shares issue. But Bill’s
example brings us back to what was in 1990 a hidden tension because of the struc-
ture of the debate, and here has become a more explicit tension, as an evaluation
criterion. If you say that what you are interested in is a comparison of groups in
the population, then you have one criterion for evaluating distributional accuracy
in shares. If you say that we are interested in geographic accuracy, down to very
low levels, for example, you have a totally different version. The question is to
what extent you can meet multiple criteria of that sort simultaneously.

What we know from the PES in 1990 is that it did a lot better than the census
for dealing with the demographic groups. It measured a differential undercount
that nobody is willing to stand up and say is not there. Everybody agrees that it is
there for blacks, it is there for Hispanics, and it is there, to a lesser (and somewhat
more problematic) extent, for Asian Americans and American Indians.

Now the question, I think, we face is whether or not you can eliminate that
differential, or at least essentially wipe it out as an aggregate bias, and not make
anything else worse. If you could do that, then you have solved one distributional-
shares problem, and you have not made the other one worse. If you could make it
better, that is even an improvement, in every sense. I think it is very appropriate
to ask about those, but let us not confuse the fact that these are different shares
problems and that different articulations of the problem are quite different.

So Bill’s articulation is absolutely right. If we set as our goal to improve geo-
graphic accuracy, we would not count the American Indian group better.

DR. SPENCER: The question of counts or shares gets to the issue of a loss
function. I am not sure it is a scientific question. It strikes me as one of agency
goals. That strikes me as political values, or statistical values in the sense of family
values and not numbers. What should the goal of the census be? I think we could
be given alternative vectors of errors for geographic areas or for subgroups, and we
could say which vector of errors we would prefer over another one. We might be
able to summarize our preferences by a mathematical function, which we can refer
to as a loss function. Different individuals would have different functions. I do
not think anybody’s function would wind up being totally shares or totally counts.
I think it would be some mix of the two. We have talked about some extreme
examples, which are pretty artificial, I think.

In practical terms, when you think about the adjustment decision that the
Census Bureau is going to have to make in the near future, as to whether to adjust
the census counts or not, we have been talking about what information they have
to go on, and what indicators. I think indicators are the right way to go, to try
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to get a handle on the error in the census. You can use A.C.E. to get a handle on
the error in the census and then use the indicators to get a handle on the error in
A.C.E., and try to weigh the two.

How are you going to factor shares into that analysis? You are going to be
lucky to be able to know, even roughly, what the indicators tell you in terms of the
accuracy for counts. To figure out shares, at what geographic level, even for states,
is going to be very, very difficult. I do not know how you would do it.

DR. MULRY: I am going to sort of echo a little bit what Bruce said. It seems
to me, for an operation for the census, from a practical level, numeric accuracy
makes the most sense. It would just be really weird, all the decisions you have
to make if you are trying to think of distributional accuracy, all the people in the
field that make these decisions. To go for the count makes the most sense. Then
you start talking about adjusting. The distributional accuracy has to have more—
not necessarily more weight than numeric accuracy, but has to play much more
strongly into the decisions that you make about an A.C.E. adjustment.

MR. PETRIE: The shares-versus-counts issue is one that is simmering north
of the border. It does not have much to do with the political side, but the money
side of the equation. Money and politics are both of considerable interest, and
money sometimes, in our case, I think wins out more than politics. Transfer
payments from the federal government to the provinces are essentially based on
population shares. It is a zero-sum game. So the result is that when literally
hundreds of millions of dollars, or billions in some cases, end up being allocated
based on some statistical formula, people tend to get interested and start looking
at it. That has happened in the case of Quebec, where the fact that we did start
adjusting our census as the basis for producing our population estimates resulted
in some quite large impacts on provincial revenues.

Again, our approach to dealing with it has been simply to say that we are doing
the best job possible and enumerating the population, getting the best possible
count. We do have a method for adjusting the count. Here is the method. We will
get down in the mud with you and wrestle on the details of the methodology. If
you can show us a better way, we will adopt it.

So there is flexibility there. There is room to take other information into ac-
count. The point that was just raised—often, when we make a decision on a
current set of estimates, we will get better information later, either in terms of bet-
ter methodology or a better source of data. So a flexible method that incorporates
that, that is transparent—as transparent as these things can be; it is difficult to
explain to a technical crowd, let alone to politicians or journalists—our approach
has been that it is very important to convince people that they have a credible
census, that it is doing the best possible job of enumerating the population, and
that the methods it is using to produce the population estimates are also credible
and open to suggestions for improvements.

DR. HAUSER: I want to throw something out. It is a little bit oblique to the
shares-versus-counts thing. But I wonder if anybody has any thoughts about the
relationship between counting and adjustment in the census and, say, the use of
census accounts, adjusted or not, and small-area intercensal population estimates
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and the kind of information that is used in them. That speaks both to the issue,
it seems to me, of adjustment and to the issue of evaluating the census.

I have not heard anything in all of these discussions about any sources of data,
except this broad, global demographic analysis, other than the census itself and
the A.C.E. I wonder, for example, whether there are useful ways to think, in terms
of the goals, about the difference between small-area estimation between censuses
and the use of population estimates from the previous census. In one case, you
are dealing with change over time. In the other case, you are just dealing with
differences. But, conceptually, I am not sure there is that much of a difference.

What conceivable role could indicators, outside this box we have been looking
at, play with respect to our evaluation, either of A.C.E. or of the census itself?
They are certainly used in intercensal estimates.

I would just like to throw that out and see if anybody has any thoughts.
DR. NORWOOD: I am waiting. Bruce?
DR. SPENCER: The postcensal estimates do form one other comparison for

evaluating the census, at a rough level. What you do is, you take the 1990 cen-
sus, and you can adjust it for undercount locally, and then take the estimates of
postcensal change, which are based on vital statistics, and estimates of migration,
which are, maybe, not too bad at the state level and large cities—below that, they
are less good—and use that as one of the indicators that you look at for the demo-
graphic analysis kinds of comparisons.

That just answers a little part of your question.
DR. NORWOOD: Any other comments?

CONCLUDING COMMENTS FROM INVITED GUESTS

DR. NORWOOD: I think we have reached the time now for us to sort of do a
round robin and give our invited guests an opportunity to say whatever it is they
would like to say as a final statement to us. We will start with Marty Wells.

DR. WELLS: Actually, I am from a social statistics department.
There are a couple of important points. The first one is that I think it is very

helpful for data to be available. As we saw yesterday, there was some discussion
about what the counts meant or did not mean. But we could not have had that
discussion if the data were not available. If the Bureau could make data available
as quickly as possible, it would be great.

The other thing this panel should do is get a laundry list of the evaluations
that are taking place at the Census Bureau, and then have some way of evaluating
those evaluations—maybe critiquing them or asking for more. It would be crucial
to know what they are doing along the way.

A couple of things have come up—evaluation of movers between post-strata,
evaluating the matching, the unduplication. These seem to be fairly important
topics—also evaluating the missing data imputation, those methods.

I look forward to a loss function analysis of all this. That is another issue, I
guess for another day. But I think that will really tell the story.
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I mentioned to Larry that this panel has a tough job. It is sort of like being a
theater critic and leaving before the last act. You have to make this recommenda-
tion and write a review when you really do not know how the play ends.

DR. STARK: I have said a lot of what I had hoped to say. I want to add one
more comment about OCR and then talk about some more general things.

My understanding is that the error rate of the best handwriting recognition
algorithms, OCR algorithms, is on the order of a couple of a percent, and that
is for mixed upper- and lower-case letters and digits written in blue boxes that
disappear from the scanner. So it is not surprising that something like 86 percent
of the forms might require some rekeying.

What concerns me is that the internal uncertainty measures that the OCR
algorithms produce do not correlate with the actual errors that they commit. That
is, they do not know when they are in trouble. They do not flag their errors
very well. This means that if the Bureau is relying on the OCR algorithm to say,
“Hey, I’m in trouble, I need someone to interpret this “M”—many errors will not
be flagged that way by the algorithm itself. So I am really hoping that there are
careful evaluation studies of the accuracy of the OCR, and that some sample of the
forms in which no errors were flagged are rekeyed, or perhaps if there is some error
that is flagged on a form, the whole form is rekeyed—something, to somehow get
a handle on the size of that.

DR. EDDY: Before you go on, could you clarify the source of your claim?
DR. STARK: The person I spoke with is [name not clear], who, I believe, is at

AT&T. I also spoke with [name not clear] at UC-Berkeley, who knows a bit about
real-time handwriting recognition.

DR. EDDY: I am sorry, that is not the part I was interested in. I was interested
in the claim that the Census Bureau is not properly handling the flagging of errors.

DR. STARK: I was not claiming that they were not properly handling any-
thing. I am saying that OCR algorithms, as a general principle, are not good at
catching their own mistakes. The error flags that the algorithms raise are not well
associated with the errors that the algorithm actually makes. So the algorithms
do not know when they are in trouble. That is almost an axiom, because if the
algorithms knew when they were having difficulty, you could write an improved
algorithm that would take advantage of that to do a better job.

DR. EDDY: I will not disagree with that, but I want to report what, I think,
John told me yesterday. I had made the statement about the 80-odd percent. It
turns out it is 86 percent. Maybe it was Jay who told me. He clarified that by
saying that 20 percent of the fields actually go through keying—20 percent. So the
2 percent error, I think, is—I believe that. I believe that 2 percent error. I think it
is not a problem if 20 percent of the fields are being marked as errors. I think the
basic problem is solved, but I certainly endorse, as you do, the evaluation of it. I
just wanted it to be clear that there is not a big problem.

DR. STARK: My concern is that the part of the problem that is detected by
the algorithm might not be the largest part of the problem because of this lack of
association between the diagnostics that the algorithms produce and their actual
errors. I am hoping that a human is looking at some fraction of these at random.
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Moving on from that issue to more general things, my deepest fear is that there
are a number of changes for 2000 that could negatively impact the accuracy of the
census. I do not know whether they will or will not. That remains to be seen.
Some of this has to do with the multiple modes of propagation of forms, including
the Internet and “Be Counted.” Some of this has to do with the data acquisition,
the OCR and the new data capture methods. Some of this has to do with the
new differential coverage that we expect to happen from all of the complete-count
committees and so forth that are being formed.

That being said, if the census is compromised, if the accuracy is compromised,
that, a priority, improves the argument in favor of adjustment. The issue then
becomes—we need a way to decide whether adjustment is an improvement or not.
I believe pretty strongly that in 1990 it would not have been an improvement.
But a lot of the basis for that belief is the evaluation studies that were done. I
am really concerned that the same sorts of evaluations of things like matching
error, fabrications, and the like, happen this time again. Otherwise, we might find
ourselves in a situation where the census is not as good as we had hoped, and we
do not have any way of deciding whether the adjustment is an improvement.

I really urge that all the data be made available, that evaluation studies be done
and be made available as well.

DR. NORWOOD: Thank you.
DR. BAILAR: I just have a few comments to add to what I have already said

this morning. The first thing I would like to do is thank Howard and his staff for
providing all of us with some very useful papers.

I would like to ask for some early evaluations of the census counts. What has
happened with race and ethnicity? I noticed in the dress rehearsal that a lot of
people did not choose multiple race, but there was not that much publicity, either,
in the dress rehearsal. I think it would help a lot if we knew what the situation
really was.

I would say the same thing about the multiple ways to respond. What do
we know about how many people selected different methods? What do we know
about the Census Bureau’s ability to unduplicate those? I think that will tell us a
lot about whether we are going to see a problem or not in the census itself.

I would say that I do not think the Census Bureau can do all of the evaluations
and the PES that they did before in the same time frame, but it would be useful to
do some very select ones that would give people the ability to have some kind of
sense of whether the PES ran into major difficulties or not.

DR. SPENCER: Let me start with a couple of very minor things. Steve and
other people talked about possible changes in the quality of the census returns, as
the return date gets later. I wonder if that could be used as a post-stratification
variable. In principle, it could. It might be interesting to see what it does. If
people who returned their census questionnaire much later, after a month or so,
where they have to be interviewed, are representing, as it were, more uncounted
people with the same characteristics than people who return earlier, that could be
detected. You could group people by early returners or late as a post-stratification
variable and see if it made a difference. I have no idea if it will. It is just a cheap
observation, since I do not have to do it.
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Another one, also minor, has to do with what you mean by error. An example
was, what do we mean by the correct residence for a person? This is something
Howard said yesterday. It was determined in A.C.E. by the belief of the P-sample
respondent, as opposed to getting what you call theological truth. Without getting
into the theology, I think you are better off defining things, when you can, in terms
of an objective criterion—certainly for where you were on a particular day. You may
not be able to observe it with certainty, but I think you are better off defining things
that way and then allowing for errors in your measurement. I would much rather
see the object of the estimation defined as well as you can, and then, where you
fall short of that, that is measurement error. It is not a huge point.

Another example would be, in PES-C, what you would really like to have is the
number of outmovers. You have a match rate for outmovers. You would like to
have the number of outmovers in each post-stratum. You are using the number
of inmovers as an estimate of the number of outmovers. When you look at the
error in that, you say there are two components to this error. There is my error
in estimating the number of inmovers, and then there is the actual difference
between the actual number of inmovers and the actual number of outmovers.

Getting down to what I think are bigger points, it is really the question of the
evaluation and the real-time adjustment decision. Barbara had asked for getting
some of the key evaluations done as soon as possible. I do not know what is
possible and what the constraints are, but I certainly, in principle, support that
idea. I think, for example, sampling variances might well be known before the
adjustment decision date. That is something good to look at. Other things, I
think, will depend on some of the evaluation studies, which depend on evaluation
follow-up and other things. There is a much longer lead time needed for that, and
they may not be available.

The question about the indicators, when you do not have these particular eval-
uation studies—and even when you do, because you are only getting parts of the
error, and you cannot do a full loss function analysis, which shows you how dif-
ferent levels of errors interact, whether you are getting counts or shares. I would
like to see work go ahead, people brainstorming, about what indicators would be
interesting to look at, and also what the indicators tell you about possible accuracy
or inaccuracy, and what the fallibility is of these indicators. We would be foolish
to trust any single one of them by itself, but you want to look at the whole set of
them.

Some internal indicators are things like the last resort rate, missing data rate,
some of the quality assurance rates that may come out. People at the Bureau know
much more about this than I ever will.

External indicators we have talked about—sex ratios from demographic analy-
sis. We can also look at demographic analysis numbers. Bob Hauser’s suggestion
about looking at postcensal estimates is a very good one as well. That gets into
the geographic distribution.

DR. MULRY: Trying to synthesize all these errors when you look at the census
quality, trying to synthesize all your indicators – one goes one way, one goes the
other way—is going to be your challenge, I believe. Bruce mentioned the closeout
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rates and the last resort rates—all the missing data. When you do not have a self-
response—one thing is someone filling out a mail return or an interview with a
household member in nonresponse follow-up—when you do not have at least that,
that should be an indicator of some of the quality of the census.

The other thing that I have not heard mentioned is what happens with the
primary-selection algorithm. We have talked about the problems of having all
these different modes of responding—the Internet and “Be Counted” forms and
everything. What happens with the primary selection algorithm? How many
forms do they throw out? How many times do they combine households across
forms? Nobody has said what is going to be available on that, but there should
be something available from the primary selection algorithm that would give you
insight into your duplication problem.

As far as the A.C.E. is concerned, as I have said, I think this housing unit
matching—the listing that they are doing, and then matching against the census
address list—gives you a lot of insight into the quality of the foundation for the
A.C.E., and also what has gone on with the census.

What would be really nice to see is the return rate for those listed blocks that
the A.C.E. listed. I know you are getting them by tracts, but if you get them for
those blocks, you would have what the geocoding error was going to be and some
idea about the duplicate housing units and so on. Then, if you had the return rate
for those blocks—if there is a lot of duplication, you could have return rates that
are higher than the number of housing units listed by both operations.

I am concerned about the mover match rate. I think you ought to be very
concerned about what happens there, and also the missing data rate and the non-
interview rate with the A.C.E., and just generally look at the quality control of the
interviewing, those results. There is supposed to be some quality control on the
matching, too: how many qualify as being extreme blocks, where they look at the
difference between enumeration rate and the non-match rate? How many have to
be reviewed from that?

I think you will have some data that will give you some insight into what is
going on. The problem is going to be synthesizing all that. I wish you a lot of luck
on that.

DR. NORWOOD: Thanks. Don?
DR. YLVISAKER: Thank you. I will not have very much to add, I think, after

what others have said. One thing is that the more data we are allowed to look at,
the better off we are. I think that point has been made.

In terms of doing things like loss functions, from a statistical, scientific point
of view, we can set up problems and take loss functions and do data analyses,
and so on, and were data available, we could be doing these kinds of things a lot,
and maybe gaining something in total. Some specific loss functions I think are
presumptuous on our part. There are so many users and so many share problems
and so many things going on that our focusing on specific things is—it is a data-
analytic device and much fun and maybe a lot can be learned, but we are not
solving people’s problems.
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The real loss functions that I am concerned about are, in fact, the Bureau’s loss
functions, which are very much subjective. That is, if we do this, then what are
the consequences? If we do that, then what are the consequences?

The big things I see in this current census—I am very much taken with the
publicity business. I realize the downside of that, but I think one is building on
something for the future. I am hoping that there will be a real effect to publicity,
the schools program, that sort of thing. I think this is all positive.

The other large item I see is the multi-race issue. It is the first time we have
seen it. We are very new at this kind of business. I have concerns, which I have
already expressed.

Things that I have heard so far that I will endorse—there is the treatment of
movers. Movers across post-strata are of some concern. I am sure this point has
been made. I will not add anything further to that.

I think that is about all I have to say.
DR. BILLARD: Most of the comments that I might have made have already

been made. I will add my concerns also about the potential—next time we will
be more concerned about overcounts than undercounts, in connection with all of
these “Be Counted” efforts, get-out-the-vote types of efforts. I guess it remains to
be seen how that will work out. If we think that the interest out there is so low
that the mail return rate is going to drop off anyhow, maybe there will not be a
problem with these potential duplicate counts. But I think it is a little naive on
my part to hope that.

Coming back to what I would like to see out of the panel, for myself, the more
I read and the more I listen and the more I try to learn about what is going on,
the more I think I do not know anything at all. I guess what I am saying is that
I get more confused. There is just more out there than I could have possibly
imagined. So, in some sense, I would like to see a summarizing list, I suppose,
of the different methodologies, itemizing, in a shorthand way, the strengths and
weaknesses of each, to help me try to pull together all that I am trying to learn.

But I would also like to see a third sort of column, so to speak. We look at what
we all agree we do not know, but would like to know. We recognize that there are
some things even in the methodologies we have that we really do not know how
to deal with. What I would like to see is which of these we know are impossible
to do, that we just cannot do. Maybe theoretically we know it is not possible. I
do not know. Maybe it is just operationally. But maybe there are some that are
doable, but we do not yet know how to do them. If these could be identified, it
would give us something to work on or think about for the future.

But having said that, as I said a minute ago, the more I have learned, the more
I feel even more ignorant about it. But, simultaneously, the more impressed I am
that the Census Bureau is managing as well as they are. I think it is a real credit
to them. We have just been focusing on the statistical issues here, but there are a
lot of non-statistical issues, as many of us know. It just boggles my mind when I
think about how that is being handled. I am glad it is, and I am glad it is by them
and not me.

DR. NORWOOD: Thank you. Steve Fienberg.

Copyright © National Academy of Sciences. All rights reserved.

Proceedings, Second Workshop: Panel to Review the 2000 Census
http://www.nap.edu/catalog/10279.html

http://www.nap.edu/catalog/10279.html


PROCEEDINGS, SECOND WORKSHOP 1 115

DR. FIENBERG: All my points have not been covered.
I did not come to the meeting with prepared remarks, and although I have a

quote from Santayana, I will not read it.
I also did not plan to talk about lessons from 1990, but after you were given

a brief homily on some of them yesterday, I thought it appropriate to at least fill
in some of the details. Then I want to give you a few comments about thinking
about what 1990 really says about 2000 and A.C.E., and then give you my issues
and concerns.

Let me begin by recalling why it is we are so focused on dual-systems estima-
tion. That is because of the concern of the differential undercount in the 1980s,
largely for blacks and only secondarily for other groups. We measured it. It was,
as Larry and others have said rightly, a distributional problem, but a different one
than a lot of people have been focused on. We actually learned not just about
blacks, but the fact that you could measure that differential in a very substantial
way for other minority groups.

We have been talking about those evaluations from 1990 as if they were some
massive block and tied all to the secretary’s marching orders. I would like to
remind people of P-16/Part 1.5 P-16/Part 1 was the evaluation of the evaluation
post-strata. That is the report that I think people should really be paying attention
to about what we learned and why it worked, or why we think it worked—or why
I think it worked—in 1990. The author is sitting down below.

P-16/Part 2 really then carried that and asked questions of numerical and dis-
tributive accuracy. It provided whatever evidence we had to glean about how that
was also being handled, but that was not the starting point.

Everybody has talked about the errors and model failures. I am not here to tell
you that errors do not exist or that the model is correct. The model is wrong. All
models are wrong. So the question is, how good is it, and how can we evaluate it?

[Transparency]
One of the issues here is to point to the extent of error in the 1990 PES. I

just want to give you the numbers that go behind the comment. David Freedman
yesterday stressed the PES net number of 5 million and talked about 3 million
errors—which I will not grant, but I will take as a starting point for discussion.
If you take the PES gross—and I read this out of David’s most recent publication,
collaboratively—and take the 10 million EEs and the 15 million omissions, they
net out to the 5 million. Take 25 million; 3 over 25 is not a very big proportion.

But I ask you this question: what if the net was zero? That is, what if the
number that you got for the nation was exactly correct? Would you care? I hope
the answer is yes, because if you got the number for the nation correct, but you
got the group shares wrong and the geography shares wrong, that is exactly what
we have been talking about.

So you could take the 3 million and compare it to a base of zero, and you would
still want to use adjusted counts, if other criteria showed that that was right.

David also yesterday talked about the computer error. Since Ken introduced
it in his opening remarks, let me tell you the facts. David talked yesterday about

5P-16 refers to one of the “P” studies carried out by the Census Bureau to evaluate the 1990 PES.
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two sets of numbers. He said if you take the adjusted numbers as proposed in July
of 1991 and run them, two seats change. They go from Wisconsin and Pennsyl-
vania to California and Arizona, respectively in fact, if you look at the order in
which they go. Then he told you that if you took the computer error correction
into account and used the CAPE post-stratification, which, as John told us, was
for a totally different purpose, and took those numbers in random, only one seat
changed—that is, the seat that went from Wisconsin to California. In fact, the
seat in that allocation does not move from Pennsylvania to Arizona.

The fact is that there are three sets of counts. The middle one is the one that
David did not tell you about, which is what would happen if you fixed the computer
error and ran the numbers again. The answer is, two seats change. One seat
goes from Wisconsin to California, and the second seat goes from Pennsylvania to
Arizona. The numbers are public. You can find them by going to this Web site.
This is the only reason I really came up, to give the Web site. Those who do not
recognize what the extension is about, it is this.

That is a Web page for Who Counts?6 If you quickly scroll through the book
reviews and a few other stray comments and get to the bottom, there is a pointer
to a paper called “History, Mythmaking, and Statistics: A Short Story About the
Reapportionment of Congress in the 1990 Census.” On it are the three sets of
figures and the results of running it in the apportionment formula.

The problem with block-level adjustments—we had that discussion yesterday,
but it is important to know why we are doing it. We are not doing block-level
adjustments because we care about block-level numbers. It is a device. Block-level
adjustments are there as a device so that numbers will add up, whatever way we
choose to aggregate things for other purposes. When the Academy panel met in
the nineties—I am sorry Ben King had to disappear, because he was there at the
time, we had a lot of discussion about whether or not there was another way to
do this so that we did not have to put people into blocks, because then we would
not have to argue about block-level accuracy. The Census Bureau prevailed in its
notion, and I lost in my notion that what we really needed was a black box that
produced the right aggregate numbers that would always be consistent.

So that is the past.
I was actually very impressed by the materials in the book that we reviewed.

There are details there I did not know, some because they were just created, but
others because I did not understand them. I thought the exposition moved us
forward a lot, and that exposition is crucial. I think the current activities are
working to clarify and refine the results. My best guess is that they should lead to
improvements. I do not have a lot to add to the others’ suggestions on the A.C.E.,
but there are lots of lacunae. I did not agree with some of the choices. Marty
disagreed with others. I would guess that each of us disagreed with an overlapping
but different set.

6The Web page Dr. Fienberg cites is http://lib.stat.cmu.edu/~fienberg/WhoCounts.html,
which deals with his co-authored book: Anderson, Margo J. and Stephen E. Fienberg (1999). Who
Counts? The Politics of Census-Taking in Contemporary America. New York: Russell Sage Founda-
tion.
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I think the outcome is far from certain. The question is, is there an alternative?
And I do not see one on the table. I want to stress that. Demographic analysis
is not the quick fix. Howard Hogan gave us some of the reasons. They are given
in much greater length in one of the analyses we did. They are just not there to
do this job that you are talking about doing, at any level, except perhaps at the
national level for blacks.

So here we are in 2000, and the Bureau is under way. The census is going,
although not the biggest parts of the operation. I was struck as I read the mate-
rials by the reference list. It was great material, but none of the things that were
referenced seemed to have occurred outside the Census Bureau. I thought it appro-
priate to mention that there is research that goes on outside the Census Bureau,
and some of it actually has relevance, I believe.

Let me take the topic of correlation bias and heterogeneity and say that no-
body has solved your problem, but if you look at the paper by Kadane, Meyer, and
Tukey, in 1998 JASA [Journal of the American Statistical Association],7 or Richard
Cormack’s recent exchange in the Journal of Epidemiology, with Ron Regal and
[Ernest] Hook,8 or [Juha] Alho’s work on heterogeneity9 or, I dare to add, my paper
in JRSSA [Journal of the Royal Statistical Society, Series A] last year, with Johnson
and Junker,10 there are clues about what you can do and what you can learn, and
the direction of the biases that are associated with heterogeneity and correlation
structure.

That leads me to suggest that there is actually a need for a short-term research
plan, at the Bureau and outside. I do not think the Bureau can do this research
between now and when it needs to get things done. I do not think it could com-
mission it all on the outside, but I think it could commission some, and it could
probably rally the community in some ways that it has not, that could be sup-
portive of the in-house effort. Most of the empirical stuff has to go on inside the
Bureau. We cannot, outside, do that for you. But I do think that there are things
that could be done that would at least inform the analyses and help out, and maybe
would help out in the longer term evaluation, too.

I have two major concerns about census process. One we have talked about
repeatedly, and that is how we are going to take stock of the effects of all of these
local improvement efforts. But something else that was not mentioned that I think
really does need some consideration by the panel—and it hardly got mentioned—
the census consists of two parts. It consists of the short form and the long form.

7Kadane, Joseph B., Michael M. Meyer, and John W. Tukey (1999). “Yule’s Association Para-
dox and Stratum Heterogeneity in Capture-Recapture Studies.” Journal of the American Statistical
Association, pp. 855–859.

8See Cormack, Richard M. (1999). “Problems With Using Capture-Recapture in Epidemiol-
ogy: An Example of a Measles Epidemic.” Journal of Clinical Epidemiology, pp. 909–914; and
Hook, Ernest B. and Ronald R. Regal (1999). “Recommendations for Presentation and Evaluation of
Capture-Recapture Estimates in Epidemiology.” Journal of Clinical Epidemiology, pp. 929–933.

9See, e.g., Alho, Juha M. (1994). “Analysis of Sample Based Capture-Recapture Experiments.”
Journal of Official Statistics, pp. 245–256.

10Fienberg, Stephen E., Matthew S. Johnson, and Brian W. Junker (1999). “Classical Multilevel
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Bob reminded us about the importance of the long-form data. That is where all
the content is. We are supposedly doing that on a sample basis. Does anybody
have an evaluation planned to see how well we fulfill the sampling plan? It sounds
like a trivial issue, but it is not. Just begin to think about all those extra forms
that we are adding in and all the other devices, and what it does to the one-in-six
sample. I have no idea. Indeed, an evaluation plan for the long form seems to me
long overdue, even if this may be the last time we see it.

Which brings me to the collateral issue: do we have any other data? The an-
swer is, we may actually have some data from the American Community Survey
[ACS], and that may be of value for evaluation here as a different kind of touch-
stone. Actually, it is interesting, because we have asked the question in reverse.
Can we use the long form as benchmark for the ACS, which is an important pub-
lic issue if you are going to stress the Academies [reference not clear]? But we can
glean information from the ACS about the census process because they are out
there now gathering data, and it is going to continue through the census process.

Evaluation criteria: it strikes me that we need the list. It needs to be public. It
comes in two parts. There are the things you are going to do before you release the
numbers on April 1, 2001, presuming that you make a decision that the quality is
of sufficient magnitude to release the adjusted counts, as well as the raw counts.
But then you need the other ones. I think that list has to be—it is not going to be
definitive, but we need it in public. I think that is what other people have been
asking about. But I do want to suggest that it comes in two parts. It is not obvious
which things will go in the first part, beyond the simple quality control checks.

Finally, I was struck by something when Bill Eddy and I did our little piece of
data analysis and our search through the P.L. 94[-171] file. Something we did not
mention was that, as we did that and we looked at the numbers on the Census
Bureau’s Web site, there are lots of l’s. In particular, the second block cluster we
identified was one that had—because we found it in the P.L. 94 file—1 Hispanic
and 70 American Indians. In other settings, when I would say that, the people
from the Census Bureau would hide under their chairs, because that appears to
violate virtually every reporting rule that relates to confidentiality.

There is, of course, the issue of what those numbers are. In fact, it is my belief
that those numbers are correct only for the block total, and there has been data
swapping—that is, a confidentiality edit has been applied to those numbers.

Many of the public uses of the products of the 2000 census will come from
public census products, as opposed to confidential census products. There is a
major activity under way called the American FactFinder. The question is, will
you look at it and evaluate the quality and the level of error that is going to be
associated with what will be released in it?

It is a tough job. As Marty said, I am glad you are doing it.
DR. NORWOOD: Ken Prewitt has a few words.
DR. PREWITT: It was suggested yesterday that they would be wise, but I am

no longer promising to meet that standard.
Another word or two on the issue of counts and shares. As I roam the country

and talk to lots of people about the census and its uses, I am actually impressed by
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how many places there are in the system where the absolute count is what matters
more than the share. Obviously, everything is comparative, but where there are
threshold effects shot through this system—Detroit was mentioned, but there are
dozens and dozens of programs and activities and investments where they have
to do with threshold effects, the total numbers. The Gap [retail chain] does not
care how many units it puts out there, but it only wants to put them out there in
communities of at least 50,000. So however many they find that are 50,000, that
is where they are going to go. Every town in the country that wants a Gap wants
to be 50,000. That is a made-up example, but not widely made-up.

One runs into lots and lots of decisions. The Social Security people, of course,
want to know absolutely how many old people there are going to be 15 or 20
years from now. The educational planners want to know how many kids there
are. Obviously, you can say that is all a share basis. You have Social Security
and educational planning, and so if there are more old people and fewer young
people, then you—that is actually not how the system works. People are actually
making all kinds of very critical public and private decisions based upon counts,
not shares.

One of the things that most impresses me about the public relationship to the
census is the importance for many, many groups of social recognition. They actu-
ally want to be counted because they want to be recognized. I spent a fascinating
half-day with Arab-American leaders. They actually want to be counted, not be-
cause they are in some sort of share contest—except in the largest, most generic
sense—they simply want the rest of us to know how many of them there are here
and how well they are doing. The American Indian count problem is really much,
much more about social recognition than shares, I promise you. The census mea-
sured about 500,000 American Indians in 1900. That number is now close to 3
million. That is not fertility. That is more and more people wanting to claim their
heritage.

So do not underestimate the importance of counts for a complicated dynamic
called social recognition. We are the only place to provide it to groups. It is way,
way beyond just whether they are going to get some share of a federal largesse.
That is a reality about our society.

That does not mean this is a simple process. Obviously, the census data have a
deep responsibility for reapportionment and redistricting and allocation of federal
funds and so forth—a deep, deep responsibility. That is why it is in the Constitu-
tion. We do not trivialize the importance of getting the shares as close to accurate
as we can. But do not underestimate the power of counts themselves in this soci-
ety. The boosterism, the Thomas Jefferson story, and so forth—it is really beyond
boosterism.

A quick word, if I may, on the overcount issue. Just to be reassuring, we are
not unmindful of the overcount complication, given the greater degree of public
investment in the census. I should say, on the Internet, we really think we have
put enough firewalls in that we will not have an Internet problem. You cannot get
into the Internet file unless you have a bar-coded questionnaire in front of you.
You cannot fabricate a bar-coded code number that we do not already have in our
files. So I do not think the Internet is going to be a source of an overcount problem.
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We have spent a lot of time worrying about how to handle the “Be Counted”
forms. We have restricted the amount of time they are going to be out there, and so
forth and so on. That does not mean it is still not an issue, but we do have internal
processes, of course, to make sure the “Be Counted” forms are not going to be
counted unless we can get them back to an address that we have identified, either
as a bar-coded address there already or—we will go out and field-test it— if there
is no address, we cannot use the “Be Counted” form. So we are not unmindful of
the fact that new procedures could lead to an overcount. We have spent an awful
lot of time, I think, trying to protect from that.

A third sort of small thing I wanted to mention—and I think it feeds into this
very important conversation we are having about the number of different indica-
tors we are going to be looking at as we struggle with making the big decision—is
something we did not have a chance to talk about, but you may be interested in.
We have pretty well finished our work on the non-city-style addresses. That is
a 20-million-household address file, based on the non-city-style areas. Most of
that has now gone back out to the communities and our LUCA [Local Update
of Census Addresses] Program for checking. They have come back in. We have
reconciled. They have appealed where they wanted to appeal. The OMB appeal
process is now well under way. Indeed, it is so far under way that the numbers I
am about to give you we are fairly confident about. It looks as if we will add about
10,000 addresses in that process. That is on a base of 20 million. That is down to
the fourth decimal point. That is 1/20th of 1/100th.

I am not promising that other operations in the census will be that accurate.
Nevertheless, we take some satisfaction in the fact that what was, after all, a quite
difficult field operational process, in which we now have real data—insofar as the
communities, the cities, the local planning groups, and so forth, are giving us
their real judgment, and we have an OMB appeal process and so forth—we now
are finding that, at least for that operation, the accuracy rate was remarkably high.
Will the city-style addresses prove to be as accurate? We do not know. We have
not gotten there yet. But at least a 20-million address file turns out to be—we did
a quite good job on it, operationally.

Those are just odds and ends. I mention that one as a way to, if you will, lead
into my only interesting point, I think, or concluding point.

With respect to the DSE, obviously we have been appreciative of this session
and conversation, as I knew we would be. Many things we will go back and think
hard about. There has been a good conversation about the mover problem, a
good conversation about the search regions, a good conversation about some of
the matching issues. These things we will go back and, insofar as we can make
ongoing improvements, we will certainly try to do it. is the apportionment date
and April 1 is the

But, as Janet said in leading off this session, finally, a decision has to be made
in real time. We did not invent the fact that December 31 redistricting deadline.
The reapportionment date, December 31, was, after all, put in place in 1932,
when the country was half the size and a lot easier to count. We have made, as
a bureau, obviously, enormous productivity increases since the 1930s in order to
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still be within that same time frame, counting twice as many people, and so forth.
But we are living within real time. That is what the law says. It is a law that
obviously could be changed. You could imagine a longer time period for doing the
census. Nevertheless, for now, we will have the redistricting data out by April 1,
as we are obligated to do.

Therefore, it seems to me—and now I will speak personally, in terms of the
decision that the Census Bureau will make—the director of the Census Bureau,
when this decision is made, could well be someone in this room but not me.
There is an upcoming election, and there is reason to believe that there would be
a different Census director if there was a different administration. Indeed, there
is no particular reason to believe that, even if there was a continuation of the
same party in power, there would be the same Census director. I think that is too
bad, because I would like whoever has to make this decision to have heard this
conversation and to have benefited from this interaction with the panel. So I hope
the person is in the room, if it is not me, one way or the other.

DR. NORWOOD: We fully expect it to be you, Ken.
DR. PREWITT: As I look at making the decision, it seems to me that we can

use a very simple 2 × 2 table. You have a census, good or bad; you have an A.C.E.,
good or bad. If the current thinking of the Census Bureau is that the census
is not going to be very good and it is going to have a lot of measurement error
in it, but we have an A.C.E. that is good—an easy decision—we will adjust and
report adjusted numbers. If you have a good census, as best we can tell from the
indicators available to us—response rate, level of public cooperation, address file,
and so forth—and a bad A.C.E., it is an easy decision. We will not adjust. That
takes care of those two cells.

What do you do if they are both good, based upon whatever evidence we are
able to accumulate? It is actually a very difficult decision. There you are asking
yourself, at the margins, is A.C.E. going to improve? It would be my own think-
ing, just speaking candidly as if I happened to be the Census director, that you
would really want to make sure that marginal improvement was sufficient to pay
the complicated legal costs, political costs, public-relations costs, and all kinds of
things. If the census is basically good, good enough for the purposes for which
it is normally designed—that is, if there was not much of an undercount correc-
tion/adjustment factor—then my feeling is, you probably do not adjust, if they are
both good.

Let me say about the cell where the A.C.E. is not good, we had a dress rehearsal
experience with the A.C.E., and we sweated. We deliberately sweated, because we
ran into some things in our South Carolina dress rehearsal site, as most of you
know, where we had to ask ourselves the question of whether the census was so
bad—or whether the A.C.E. was bad or the PES was bad—as Jay Waite put it so
well, did we have a problem with the camera or a problem with the thing being
photographed? We knew something was not working right. We said to ourselves—
and this was not an easy decision—we are going to make this decision in real
time. We are going to set exactly the same deadline as we would have in the real
census. If we cannot sort it out within that period, if we do not come to some sort
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of reasonable agreement and conclusion internally about whether it is a camera
problem or a problem with what we are filming, then we would not be able to
adjust.

We struggled. Howard and his team struggled for hours and hours and hours
and hours, to meet that deadline. At the end of the day, we realized that we had
taken a good picture of a very bad census that had a lot of anomalies that we had
not anticipated. But we struggled with that question. The issue of whether the
A.C.E. itself will be good is a decision we will struggle with when we actually have
the experience. We are obviously presuming a high response rate. What if we get
a low response rate on the A.C.E.? What does that mean? So do not imagine that
that is an empty cell. We hope it is an empty cell, but theoretically it is not an
empty cell.

Now you also have the problem of bad/bad. You have every reason to believe
that you had a bad operational census. All kinds of things go wrong. You have
natural disasters. You have public relations disasters. You were not able to hire
the labor pool that you needed. But you do not know if the A.C.E. is good enough
to sort of correct for that. That is a very tough cell to be in. It is very hard sitting
here today to know how we will invoke the criteria to struggle with a decision in
that cell. We think that is a low-probability cell. A lot of things would have to go
wrong in the next year that we think will not go wrong. Nevertheless, we have to
theoretically hold it open.

I would say that, under the circumstances we feel we have had, using as many
data points as we can use, as many indicators, and so forth, for a census that has
serious measurement problems and an A.C.E. that worked well, we will adjust. If
we have a very good census and an A.C.E. that worked well, we will have a more
complicated decision at the margins. If we have a good census and a bad A.C.E.,
we obviously will not adjust. If we have bad/bad, we will reconvene the panel and
ask for help.

That is kind of how I see it. I would just conclude with one other thought.
There has been a lot of talk about the response rate. We are putting a lot of
time and effort into trying to improve that response rate. Some people in this
room—indeed, I will not name the person—he is not confident that we are going
to improve much on the response rate. He is showing such lack of confidence in
my leadership on the response rate issue that he has wagered me. I would say
that I am open to any wagers from anyone in the room. In fact, I made one the
day before yesterday with the Government Accounting Office, which has just, as
you know, written a report saying that they think that we have been too optimistic
about the response rate.

We set a number—it was a friendly bet—and then agreed that it is that number
plus 10 percent going in both directions. If we get 4 percent, we will add 40
percent to the base number. If we go down 4 percentage points—that is a wager
I am willing to make with anyone in the room, on exactly those terms. We set a
number at 61. If it is 62, you will need that number plus 10 percent, 63, so forth
and so on, and I owe you that much more going below 61. I am very confident. I
just invite anyone who wants to join the wager to do so.
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Thank you, Janet. Thank you, panel.
DR. NORWOOD: Thank you very much, Ken. I want to thank everyone who

has been here and all the people who have worked so hard. I especially want to
thank Howard and his staff for all the hard work and for being on the hot seat for
so long.

It is not over, Howard. We are still in operation. We will be after you.
I want to thank Raj [Singh] for all the help he has given us in working things

out.
The meeting is now adjourned.
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