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THE 1970 CENSUS: NATIONAL

Otis Dudley Duncan,

Our census evolves in response to a complex
of internal and external forces whose changes
guarantee that no decennial enumeration will mere-
ly replicate its predecessors. By '"internal
forces I mean the technical and technological de-
velopments that permit us to do old jobs better
or more efficiently and to take on new jobs which
were hitherto inconceivable. Much of today's dis-
cussion will doubtlessly include reference to in-
novations in geographic identification, sampling,
field procedures, and automated data processing,
and I shall not elaborate on these matters here.
My concern is, rather, with the "external" forces
which determine, not what kind of a census is eco-
nomically and technically feasible, but what kind
of a census we want--not to overlook the important
interaction between our desires and our images of
the possible.

Among these external forces, I suppose, are
the very constitutional requirement for the head
count itself; legislative and administrative de-
terminations that certain information shall be
collected; demands generated by various govern-
mental, commercial, and academic interests; and
the tradition of scientific census taking, as it
is elaborated by its practitioners around the
world and in our own statistical offices. The
Bureau of the Census makes every reasonable effort
to ascertain responsible opinion on what the enu-
meration should include, and reaches its final de-
cision in the context of a variety of constraints,
the nature of which is not the subject at hand.
The point which is relevant here is that changes
in all these forces--perhaps not even excluding
the constitutional provision, if we think in terms
of its interpretation and implementation--issue
periodically in a new package of content and pro-
cedures. We confront not only a revolution in
methods of taking the census, owing to technical
developments, but a continuous evolution of our
concepts of what its purposes are and should be.

I should like to emphasize three trends which
seem to be shaping our orientation to the task of
planning the 1970 Census in regard to distinctive-
ly national needs. Presumably there is something
to be gained by facing as explicitly as possible
the implications of such trends. I shall try to
be specific about some of the implications of the
following trends:

First, we are rapidly developing a much more
crystallized commitment to the goal of equal oppor-
tunity for all citizens.

Second, we discern more and more clearly the
necessity for prompt and efficient adjustments to
rapid social change, and appreciate more profound-
ly the role of statistical intelligence in effect-
ing such adjustments.

Third, the nascent concept of a statistical
system forces us toward much bolder ideas for the
operational integration of census statistics with
other bodies or sources of data.

USES--CHALLENGE AND OPPORTUNITY

University of Michigan

My task, then, is to suggest some issues that
arise from a recognition of the bearing of these
three trends on planning for the Nineteenth Decen-
nial Census.

Statistics of Opportunity

By and large, there is little hope of secur-
ing in a census direct measures of effective oppor-
tunity as such or of inequality of opportunity.
Moreover, the statistics themselves do not record
the overt or covert denials of opportunity which
it is the object of national policy to eliminate.
What we must do is infer lack of opportunity or
discriminatory denial of opportunity from varia-
tions in magnitudes that presumably would be or be-
come equal if opportunities were in fact available
and equal. It appears that even the diagnosis of
inequality--not to mention the design of remedies--
depends on inference from the observations, and
not on the mere summarization of the observations
themselves. The inference characteristically in-
volves the methods of multivariate analysis. To
show that there is discrimination in the housing
market, you have to demonstrate (for example) that
areal distribution of residences differs from what
it would be if it were solely a function of abili-
ty to pay; or that the cost of housing varies sys-
tematically among social groups apart from varia-
tions in the quality of housing obtained. While
instances of gross discrimination can be detected
(or at least strongly suspected) on the basis of
crude analysis, the specifics of the incidence and
magnitude of discrimination may be estimated only
after painstaking manipulations on whole sets of
variables.

Census statistics, therefore, are or may be-
come relevant to the problem of equal opportunity
under the three conditions, (a) that they provide
adequate measures of outcomes presumed to reflect
opportunity or its absence, (b) that they provide
a sufficient range of variables, the analytical
control of which is indispensable in making an in-
ference of unequal opportunities or discriminatory
variation in access to opportunity, and (c¢) that
these requisite data are available for the relevant
population groupings.

On the last point, that of the relevant group-
ings, the criteria are reasonably clear in general
terms and have in fact been written into the legis-
lation expressing our determination to remedy the
unequal availability of opportunities for individ-
uals "by reason of race, color, religion, or na-
tional origin." To know whether individuals dis-
tinguished by race, by color, by religion, or by
national origin, enjoy more or less of the fruits
of opportunity, you have to classify individuals
by race, color, religion, and national origin.

Although the movement to delete indications of
race and color from statistical records seems a
little less threatening now than it was a few years



ago, no opportunity should be lost to point out to
the partisans of racial equality that their cause
and that of a nation committed to equality of op-
portunity is best served by having full informa-
tion on present social and economic differences

by race and changes therein.

In regard to color, as you know, census sta-
tistics are very frequently tabulated and pre-
sented for the two mutually exclusive and exhaus-
tive categories, white and nonwhite. I, for one,
hope that the 1970 Census will mark the demise of
this practice. The supposition that the residual
category of 'nonwhite"” is a homogeneous one is not
seriously entertained by anyone; it is well under-
stood to be a "heterogeneous classification used
by the census to simplify its tabulations at the
cost of providing confused information.”l For the
nation as a whole and for the North and South,
"nonwhite" is but a rough approximation to '"Negro.
For the West, it is a hodge-podge. If a two-
column presentation is all that can be afforded,
let it be "total" and '"Negro." The implied resid-
ual, non-Negro, will, to be sure, not be homoge-
neous either, but at least the disturbance will
have less nuisance value when buried in the modal
racial category. A better solution still, of
course, would be to exercise some ingenuity to the
end that each minority race with some minimal rep-
resentation in an areal unit or other statistical
category will be shown wherever there is a deter-
mination that race or color is a relevant item of
tabulation.

We should anticipate that it will indeed be
relevant in many places where it has often been
disregarded in the past. An example that recently
came to my attention is that of detailed occupa-
tion by detailed industry. To find such a table
for Negroes, one must go back to the Census of
1930. Yet there is every reason to suppose that
the removal of barriers to occupational mobility
proceeds unevenly by industries, and every reason
to want these particular statistics to pinpoint
the sectors where business and labor organizations
need to be stimulated to assume their proper role
in the battle against discrimination. Admittedly,
this particular tabulation would require utiliza-
tion of the full 25 per cent sample, which was
used to collect labor force information in 1960
and will presumably be so used again in 1970.
Moreover, equally detailed tabulations could per-
haps not be justified for the smaller minorities.

Yet we have to keep in mind a cardinal princi-
ple that applies in respect not only to minorities
defined by race, religion, or ethnic category, but
also statistical minorities of any kind--rare occu-
pations, the very poor, single-parent families, or
residents of mining communities, for example. The
principle is that only a complete canvass of the
population can locate enough of the individuals in
such minorities to provide an adequate statistical
basis for detailed tabulations. If the census
does not provide such tabulations, they will not
exist. We have known for two decades that most
national aggregates can be estimated more reliably
from a sample survey than from the decennial count.
It is overstating the case only a little to main-
tain that we need a full census only because we

require information on the many small minorities
defined by political boundaries, statistical cate-
gories, and social groupings.

The issue just raised merely concerns a modi-
fication in procedures with respect to content
which is already traditional. But I remind you
that our concern with equality refers not only to
race or color, but also to religion and national
origin.

It is true, of course, that we have statis-
tics of a sort on national origin for the segments
of the population identifiable by foreign birth or
parentage. Since 1930, these statistics have re-
ceived a progressively diminishing relative empha-
sis, in view of the declining proportions of the
foreign stock in our population and in violation
of the principle just enunciated with respect to
the identification of minorities as the raison
d'étre of a census. The foreign stock will still
be amongst us in 1970, albeit in reduced propor-
tions, and should receive even more careful atten-
tion than in the last two or three censuses. Yet
there is a manifest need for data on the national
origins of persons born in this country of native
parents.

A variety of indications suggest that ethnic
or national-cultural differences continue to serve
as a significant axis‘of social structure and to
operate, for all we know to the contrary, to limit
some kinds of opportunity. Political analysts and
professional politicians are convinced that cer-
tain nationality groups play distinctive roles in
the political process. Measures of "social dis-
tance," which sociologists are fond of contriving,
reveal impressive stability in comparisons of re-
cent studies with those of several decades ago.
Ethnic cultural organizations and voluntary asso-
ciations continue to lead a vital existence. 1In
many cases the surname, not only among those of
Spanish-American extraction, is used by the indi-
vidual himself and by his associates as an explic-
it basis of ethnic identification. Despite the
general success of the "melting pot" in reducing
variance in respect to certain cultural indicators
there remain groups in this country who retain the
use of a second language.

Our information on these and other kinds of
persisting ethnic identification is spotty and un-
systematic, and this situation is not likely to
improve in the absence of comprehensive statistics
classifying the whole population or a major seg-
ment of it in terms of ethnic identification on a
somewhat consistent basis. What that basis should
be, in specific operational terms, is not entirely
clear, since the matter is a complex one. Every
obvious suggestion encounters apparent practical
difficulties. For example, a question on birth-
place of grandparents is subject to the same ambi-
guities produced by shifting national boundaries
that have plagued our traditional statistics on
parentage.

Without minimizing the practical problems, I
want to take the position--at least for purposes
of discussion--that it is less important to have
an "ideal' basis of ethnic classification than to
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have gome basis that can at least be replicated.
There is much to be said for just a direct ques-
tion on national origin, after the fashion of the
Canadian census. It will be granted immediately
that the question will appear ambiguous to some
and that not all responses can be expeditiously
coded. I would then argue for putting aside such
answers as 'mixed" or "American" in tabulating by
national origin on the assumption that the more
straightforward responses are likely to represent
reasonably clear ethnic self-conceptions of re-
spondents. If you respond that the census is no
place to institute a study in the social psychol-
ogy of ethnic identity, I would counter that
social facts can be nonetheless real, powerful,
and important for being inescapably vague. We ac-
custom ourselves to some kinds of vagueness when
it becomes apparent that vague concepts may actual-
ly have a good deal of predictive validity.

I come finally to the question of religious
identification. In this case, there is no longer
any doubt that meaningful data can readily be col-
lection.?2 We have firm evidence, moreover, of
striking variation over religious groups in socio-
economic status and demographic behavior. The
civil rights legislation, as noted above, is fully
explicit about the nation's commitment to equality
of opportunity for religious as for ethnic and
racial groups. The case for a simple question on
religious preference of the kind that has already
been adequately tested is, as far as I can see,
compelling.

Statistics of Movement

We used to think of the census as a sort of
periodic stocktaking or social inventory. In
fact, during the period when I was learning the
rudiments of demography we were frequently exposed
to the canonical dictum that the census furnishes
the stock data and vital statistics the flows. In
fact, the census had long since departed from a
strict commitment to the enumeration of stocks,
and that concept was only implicit in its proce-
dures anyway. I do not know if anyone has taken
the trouble to list all the kinds of census items
that represent changes of status or condition over
time or the processes by which stocks are accumu-
lated and depleted. The emerging new principle,
it appears, is that, where feasible, the census
must be pressed into the service of providing in-
formation on flows or movements in the event that
other statistical mechanisms do not suffice.3

I want to interpret the concept of movement
broadly, to subsume not only changes of location
in geographic space but also alterations of signi-
ficant social positions, such as occupational role,
marital status, or stage in the family life cycle.
Apart from the resources of record linkage, men-
tioned subsequently, there is a fairly severe
technical limitation on the ability of the census
to supply such data imposed by the fallibility of
retrospective reports. There is reason to hope,
nevertheless, that a useable level of reliability
can be secured for such items as the following
(which include the principal innovations in this
domain that I wish to urge):

activity status five years ago (at work, in
school, in Armed Forces, other);

occupation and industry at that time for
those at work;

year of entry into the United States for the
foreign born;

dates of birth of first, last, and next-to-
last child;

dates of first marriage and its termination
and of entering current marital status;

residence classification (farm or nonfarm)
of place of birth; and

place where last attended secondary or ele-
mentary school.

Each of these items can be justified by a
variety of analytical uses familiar to specialists
in relevant fields. Let me, without attempting to
summarize these justifications, indicate some gen-
eral considerations which argue for this substan-
tial expansion of efforts to secure mobility data.

In the specifically demographic field, there
is a considerable body of evidence that patterns
and shifts in patterns of timing of vital events
may be as important for understanding contemporary
changes as is the detection of long-run trends in
propensity to marry, say, or ultimate size of com-
pleted families. Similar kinds of evidence point
to hitherto unsuspected cohort effects in regard
to geographic mobility. Adequate understanding
of the complex phenomena generated by variations
in timing requires the juxtaposition of several
items of information describing the history of
real cohorts. To only a limited degree can this
strategy be effected by intercensal comparisons of
cross-section data or by accumulation of informa-
tion on currently registered events. Indeed, it
is the questions raised by these partial strate-
gies that clamor for answers which can only be had
by assembling longitudinal data on individuals.

A second general consideration is our growing
appreciation of the phenomenon of persistence. On
the one hand, we are dismayed when pockets of pov-
erty and social pathology persist from decade to
decade, sometimes in spite of concerted effort to
eliminate them. What we do not know about such
persistence is how much it depends on the immobil-
ity of the human factor itself, or, by contrast,
on the persistence of environmental causes which
operate similarly on whatever human material is at
hand and despite considerable turnover in that
material. I suppose some minimum degree of per-
sistence is implicit in the very concepts of so-
cial or spatial structure. But we shall find it
hard to understand, let alone modify, the less de-
sirable kinds of persistence until we can separate
them into components of mobility and immobility.

Another aspect of the phenomenon of persist-
ence is the stamp of early experience on later
fortunes and performance. We know that people can
move in social or physical space but yet carry
with them propensities engendered in their places
of birth or rearing. The unexpected role of farm
background in the persistence of group differences
in fertility illustrates the potential importance
of various sorts of "background" measures that we
may hope to obtain--i.e., indicators of earlier



experiences that may help to explain current sta-
tus or condition. To take another example, stu-
dents of the economics of education are persuaded
that the effects of the place in which a person's
education was attained persist in the form of dif-
ferential handicap or advantage--or 'returns to
education," in their jargon--over long periods of
the life cycle. A question on place (it might be
difficult to identify "place" more precisely than
state or foreign country) where elementary or sec-
ondary education was completed, moreover, would

be useful not only for this reason but also be-
cause it would give us a baseline for measures of
geographic mobility preferable in many ways to
those provided by place of birth, while the com-
parison of the two would be very instructive in
itself. The reasoning behind the suggestion of
year of entry into the United States for the for-
eign born may also be given in terms of the notion
of persistence. Presumably, the modifiable char-
acteristics that immigrants bring with them will
actually be modified in some direct relationship
with amount of time spent in this country. Hence
intergenerational comparisons between characteris-
tics of immigrants and their children should be
standardized for the length of time the immigrant
generation has lived in the United States. With
the item on year of immigration, moreover, one
could establish with small error the age at immi-
gration, so that the distinctive problems of those
immigrating as mature adults could be studied in
comparison with those entering the country as
children or adolescents.

A further consideration, which may be offered
without pretending to exhaust the reasons for
greater emphasis on all kinds of mobility statis-
tics, is that both the private and the public sec-
tors of our society must be increasingly preoccu-
pied with mechanisms of adjustment to short-run
changes of major proportions. On the level of
manpower analysis, I was impressed by a recent
memorandum prepared by George Stolnitz at Re-
sources for the Future which indicated the poten-
tial usefulness of a composite inter-industry in-
ter-region labor mobility matrix. Such a matrix
could readily be generated by a cross-classifica-
tion of present residence and economic activity by
residence and economic activity five years ago.
Three of the four elements in this classification
already are standard in the census, and with the
addition of activity five years ago we should no
longer have to wonder how efficient is geographic
mobility in maintaining or improving a match be-
tween job skills and job opportunities. Such data
would even offer an entering wedge into the issue
of distinguishing chronic from transitory poverty,
an issue on which public programs seem already to
have made an assumption but one, we should hope,
which could be modified if improved data so dic-
tated.

There is a quite parallel justification for
the suggestion that we enlarge the quantity of
retrospective information on fertility, family
formation, and family dissolution so as to secure
more precise indications of the timing of changes
in family cycle patterns. The current uncertainty
as to the meaning of recent changes in birth rates
is symptomatic of the limitations on our under-
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standing of how the population adjusts its family
behavior to short-run cycles and longer swings in
the economy. We are, however, beginning to appre-
ciate the distinction between two aspects of fam-
ily planning--control of ultimate completed size
of family, and control of the spacing of births.
To the extent that these respond differently to
social and economic changes, we shall require in-
formation enabling an analytical separation of
them if we are to infer their respective causes
and trace their effects.

Statistical Systems and Record Linkage

I am aware of two distinct, though related,
justifications for a more systematic and compre-
hensive approach to record linkage than has seemed
possible in the past. The first is that non-
census record systems may contain the very infor-
mation we are now attempting to obtain by census
questions, and presumably in a more reliable form.
For a large number of wage and salary workers, for
example, the place of work might be ascertained
more accurately and precisely from employer per-
sonnel records than from the interview or ques-
tionnaire response of the employee himself, and
this information might more readily be recorded
than the person's own response. The same records
could be expected to include a more accurate in-
dication of the occupation of employment than the
respondent will be able to report, although there
would surely be a problem of reconciling the dis-
crepancies in occupational nomenclature used in
different establishments. To take one more exam-
ple, we suspect that earnings from covered employ-
ment and total income are reported more reliably
in the Social Security and Internal Revenue Serv-
ice records, respectively, than in the census.
While it may be visionary to suppose that we can
foresee the actual dropping of the present census
questions on earnings and income, it is not too
early to contemplate the use of these sources to
provide very significant checks and supplements
to the census data.

The second argument for record linkage, of
course, is that various record systems contain
data which, in principle, are unsuited to collec-
tion by interview or self-enumeration. During the
present decade, we have seen important examples of
record-matching studies of such phenomena as mor-
tality, mental illness, and juvenile delinquency.
These could well be regarded as the pilot studies
for a new, regularized branch of census opera-
tions. The Census Bureau itself, of course, has
carried out on its own account various matching
studies for purposes of quality checks.

Not to be overlooked in the spectrum of pos-
sibilities in this field is that of matching be-
tween different sets of information collected by
the Bureau. For example, the chance of matching
CPS interview records collected in mid-decade with
the reports on the same respondents in 1970 should
not be missed, if we are serious in making a start
on some of the kinds of mobility statistics advo-
cated in the earlier discussion. Looking ahead,
if a reliable and relatively inexpensive matching
technique can be devised, intercensal record
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linkage--as, say, between the Census of 1970 and
the Census of 1975 (should there be one) or 1980
--could begin to provide an approximation to the
population register for which American demogra-
phers have often envied some of their European
colleagues.

The important possibilities of linkage be-
tween systems of vital and civil registration have
been convincingly demonstrated in Canada.% 1In
this country, we should be well advised to think
at the outset of the census as the core resource
in such a program.

These proposals, for which I have given only
the sketchiest rationale, are obviously much less
definite than the recommendations that can now be
made for modest innovations within the established
tradition of census taking. They clearly require
much study and experimentation, but not necessari-
ly a postponement of implementation on that ac-
count. Those knowledgeable about the kinds of
pilot studies that have already been made can con-
vey more than I about both the promise and the
problems of statistical systems generated by
record linkage. My impression is that we are
close to being reasonably confident of one possi-
ble mechanism, which involves inclusion of the so-
cial security number on the census schedule as a
complete~count identification item, along with
name, household relationship, and date of birth.
Since this number is already being used in many
record systems, and surely will come to appear in
many more, the possibilities enumerated above are
no longer merely hypothetical. The conversion of
the census into a population register may alter it
almost beyond recognition, but it has already been
argued that such an alteration is a pragmatic re-
sponse to life in a complex society with its stri-
dent demand for more and more elaborate quantita-
tive information.

Obiter Dictum

In summary, I have offered for consideration
three major fronts on which we should look forward
to an expansion in the scope, detail, and system-
atic character of the data we can expect from the
census. I tried to suggest that the national com-
mitment to the goal of equal opportunity, the need
for data on flows and movements, and the desira-
bility of broadening the coverage of the statisti-
cal system whose core is the census all represent
demands placed upon us by the exigencies of social
change and the accumulation of our scientific
knowledge and statistical technique. While an in-
definitely large number of ad hoc suggestions for
changes in the census can be produced, it seems
important to have some kind of general rationale
for the kinds of changes to receive high priority.
Whether such a rationale is implicit in the con-
siderations advanced here is open to discussion,
and it is this kind of discussion I would like to
see generated by my presentation.

There remains one point on which there may be
justifiable fear that such suggestions as are here
advanced will founder. In many quarters there is
a concern that any expansion, of whatever kind, in

the scope of the census threatens civil liberties
in the form of what is called an "invasion of pri-
vacy." To the extent that this anxiety rests on
sheer irrationality, no quantum of information nor
cogency of argument can allay it. On the other
hand, the argument for such a concern, if advanced
by a rational man, can be countered by rational
means. In the counter-argument, as I see the mat-
ter, two points are cardinal.

First, in this country we have proved that a
statistical system can incorporate rigid safe-
guards of confidentiality. The institutionaliza-
tion of these safeguards has proceeded to the
point where it is inconceivable that they would
break down, except in the catastrophic event of a
breakdown in our whole system of institutions pro-
tecting the rights of the individual. In the case
of such a catastrophe, my guess is that much more
direct ways of infringing these rights would be
found than that of making inappropriate use of
statistical records secured ostensibly in confi-
dence.

Second, to the extent that direct relation-
ships of the federal government with the individ-
ual threaten the latter's privacy, the invasion
has already gone much further in nonstatistical
fields than it could conceivably go in a statisti-
cal system as such. The resistance to invasion of
privacy will be misplaced if it comes to a focus
in an attack on statistics instead of the actual
places where such invasion occurs. As we all know
from personal experience, not only the government,
but various private and commercial establishments
bear watching in this connection.

We must be eternally vigilant to maintain
the safeguards of confidentiality in the statisti-
cal system. But we should lend no endorsement to
the mistake of reading the intensity of that vigi-
lance as a symptom of any actual threat to civil
liberties posed by the kind of statistical system
which a modern society must have.

Footnotes

1. Frank Lorimer and Dorothy S. Jones, '"The Demo-
graphic Characteristics of the Negro Population

in the United States,”" Journal of Negro Educa-
tion, XXII (Summer, 1953), 250.

2. Dorothy Good, "Questions on Religion in the
United States Census," Population Index, XXV
(January, 1959), 3-16.

3. Donald J. Bogue, "The Quantitative Study of So-
cial Dynamics and Social Change,'" American
Journal of Sociology, 57 (May, 1952), 565-68.

4. Howard B. Newcombe, et al., "Automatic Linkage
of Vital Records,” Science, 130 (1959), 954-59.




ABOUT STATE AND REGIONAL DATA NEEDS*

Werner Z., Hirsch, University of California, Los Angeles

Introduction

Not long ago Charles Schultze, Director of
the Bureau of the Budget, pointed to the newly
emerging importance of subnational data, stating
"New programs initiated to carry out the objec-
tives of the Great Society must be solidly
grounded in factual information. The national
effort to raise educational levels, to increase
employment, to wage war against poverty and
crime, to improve transportation and housing
facilities—naming only some of our objectives—
requires data not now available, It also
requires to a much greater extent than ever
before, data on a state or local area basis."l/

In this paper I will discuss some issues
involved in furnishing certain data to aid pub-
lic officials in making state and regional
decisions. No attempt is made to identify state
and regional data needs for all users. Instead,
the main concern is with govermmental decisions.
I was asked to confine myself to the Census of
Population. To a limited extent, some liberties
will be taken to go beyond this mandate in dis-
cussing ways of collecting new data, including
nonpopulation data.

What then is the scope of this paper? At
the outset I will explore one way in which state
and regional data needs can be identified in a
systematic manner. Then the framework will be
epplied to an example, An examination of ways
to supply needed information reveals that the
Census of Population already provides much of
what is needed; but certain data not now col-
lected would be more readily acquired by inte-
grated recurring surveys than by the current,
decennial enumerations. The desirability, scope
and feasibility of such survey efforts are then
explored.

A Framework for Identi
Data Needs

State and Regionsal

au of the Census has long shown a
deep concern for serving its clients well.
Agein and agsin, and especially in preparation
for a new decennial census, the Bureau has made
an all-ocut effort to solicit advice on what new
and additional information might be needed. A
particularly concerted effort was undertsken in
the late fifties when the Bureau joined forces
with Resources for the Future and seat out
questionnaires asking potential users to indi-
cate what new and additional regional informa-

# Paper prepared for a presentation to the
126th Anmial Meeting of the American Statistical
Association held at Los Angeles, Californie on
August 15, 1966. The paper benefited from help
end advice from Sidney Sonenblum, John M.
Kavanagh, Morton J. Marcus and Lawrence H.
Revzan.

1. As cited in "Decision-making and Statis-
tical Standards," by James E. Webb, The American
Statistician, December 1965.

tion they would want.

It is fair to say that most, if not all, of
these efforts have not produced many helpful
guides. The main reason is that a shotgun
approach was used, and even under the best cir-
cumstances, only expressions of highly personal-
ized needs at any one particular moment of time
could be obtained. Thus, even if researchers
could carefully identify their regional data
needs, the Bureau would still face the problem of
verifying their validity and ranking their impor-
tance and priority. But apparently, in recent
years, the Bureau has not been placed in a
position where it had to take this second step
too often, and there is little evidence that it
has a systematic way to cope with the problem.
The question therefore arises whether we cannot
devise an alternative approach that is more
promising.

The approach I suggest is, in a sense,
intended to work backwards.2/ It starts by ask-
ing, "What are the important decisions to be made
with regard to regions and states?" Once these
decisions are identified, the next question
should be, "What decision rules will be applied
to making these decisions?" In a very real
sense, the decisions, together with the decision
rules, should provide the "demand" for, and
establish the character of, the regional and
state information needed.

Let us consider this issue in relation to
regional public decisions. To decide on relevant
data, we must determine in advance what issues
they are designed to elucidate and what rules
will be used to arrive at a decision. Publie
bodies need regional information to plan for the
future, and to select and operate preferred pro-
grams., In planning for the future, governments
look for large discrepancies or imbalances that
are likely to occur. If, for example, costs are
likely to exceed receipts by a wide margin,
governments face a problem, If on the other
hand, benefits of a program are likely to greatly
exceed costs, they face an opportunity. They
also look for mejor changes in magnitudes of
variables over time, secular or cyclical, as an
indication of major stresses and opportunities.

In formulating programs, i.e., selecting
preferred solutions, governments have a set of at
least two rules. They are concerned about eco-
nomic efficiency and therefore want to examine
alternative programs in terms of their relative
net social benefits. But a government official,
particularly an elected official, will not neces-
sarily pick a program because it promises a very
large net social benefit. While this might be an
essentisl condition, he insists on another,
namely, that the solution be consistent with his
political survival., Specifically this means that

2. These issues will be discussed in much
greater detail in a forthcoming volume, Design of
Regional Information Systems.
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he will want to know how the losses and gains are
likely to be distributed among different interest
groups. Detailed information is therefore
needed on both social benefits and costs to
determine their distribution.

Within such a screening framework, it
becomes possible to identify significant data
needs and hopefully order them according to their
importance. To the extent that this approach
succeeds, it should prevent the Census from
becoming a deta dump when it should be a data
bank,

Identifying Some State and Regional Data Needs
Within a Decision Framework

I will now apply the framework sketched out
in rudimentary form in the previous section to an
example, keeping in mind that the Bureau of the
Census is mainly concerned with providing raw
data and my main task is to reflect on the Census
of Population. Therefore I will explore in some
detail the nature of population data needed for
state decisions on education. Data needed for
estimating indirect benefits is not included, and
since space is too limited to reproduce the steps
that were taken, only the end results are given,

Some of the most important population infor-
mation I was able to identify as being needed for
education decisions, is presented in Table 1,
where it is grouped under the following headings:
population, households, income, consumer expendi-
tures, leisure and special services. Admittedly
this grouping is arbitrary and at one extreme
could have been reduced to two categories—
population and households, and at the other
extreme to a dozen or more categories. In any
case, as can be seen particularly from Table 1,
there are many cross-classifications.

Most of the population data for education
decisions should be available on a city block,
census tract, municipal, county, school district
and state level.

We also could have produced a table of
select population data needed for state and
regional water decisions. It would be quite dif-
ferent. For example those who make decisions
about water need much less deteiled population
information than do those facing education prob-
lems. Clearly the demand for education is more
closely related to age, sex, race, income, etc.
than is the demand for water., Furthermore the
population data for water decisions should be
available on a municipal, county, utility dis-
trict and state level.

As we compare the information requirements
stated in Table 1 with the information in the
1960 Census of Population we find the Census
could serve the regional decision maker reason-
ably well. There are exceptions, however, among
them, consumer expenditures, leisure, and
specialized services information. It might be
possible for the Census to provide some of the
additional data needs, but it appears that much
of the additional information will require
special surveys. For example, I cannot readily
imagine the decennial census questionnaire bur-
dened with questions designed to gain information
about time spent in recreation participation per
week, by age, income group, race and type of
recreation. Yet this is crucial information for
state and regional recreation decisions. More

about the need for special studies will be set
forth below.

Another, all too obvious, point should be
made. We need up-to-date and recurrent informa-
tion, often in greater detail, and especially on
income, age and education grouping. A further
important data gap pertains to detailed migration
data as well as intra-area circulation data.
Finally, we are often in need of longitudinal
data which the Census neglects, except in very
rare cases,

I would like to make sure that there is no
misunderstanding about the fact that state and
regional public decisions require more than popu-
lation data. Other data needs might be grouped
under the headings of manufacturing, commerce and
service; policies and attitudes; public service;
revenues and expenditures; and property, assets
or wealth data.

My assigmment excludes a review of the
Census of Manufacturers and the Census of Govern-
ments, However, I am sure that my earlier dis-
cussion about government decisions on education
and to a lesser extent on water will prompt
readers to ask whether the data identified there
are not available in the Census of Governments.
First of all let me reply by reminding you that
the structure of the Bureau of the Census is such
that a given division is concerned with data per-
taining to a given phenomenon, i.e., housing,
governments, manufacturers, etc. These divisions
are not designed mainly to produce information
needed by the particular group that is surveyed;
end this is not necessarily a bad arrangement.
However, to come back to the initial question of
whether the present Census of Governments fur-
nishes much of the information needed by public
bodies to make state and regional decisions, the
answer is an emphatic no. A careful review of
the Census of Govermments produces the distinet
conclusion that much of the information that it
presently collects is only in a minor way useful
to government decision making., For example, the
Census of Govermments is mainly looking at
administrative budgets which, for decision mak-
ing, often hide more than they reveal. It would
be very useful for the Census of Governments to
examine, for example, the desirability of helping
to generate programmatic information on govern-
ments,

Finally, let me turn to wealth data, not
often collected, but found so important by
decision makers. The Bureau of the Census could
perform a most significant service if it would
collect information on the location, physical
characteristics, value, utilization, etc. of
water, recreation, transportation, education,
housing and other physical facilities every 5 or
10 years. For example, in relation to water
gsystems, it would be useful to distinguish
between public and private facilities in the
following ereas: dams, reservoirs, catch and
debris basins, aqueducts, drainage facilities,
canals, pumping facilities, reclamation plants,
desalinization plants, filtration plants, ete.

There is virtue in collecting many of the
enumeration data every 5 instead of 10 years
since much of the information needed for decision
making tends to be of relatively little use if it
is 0ld. Decisions have to be based primarily on



Table 1

Select Population Data Needs for State Education Decisions

1. Population
(a) total numbers

i. age
(1) o-4
(2) s5-12
(3) 13-17
21& 18-2k
5) 25-65
(6) over 65
ii. sex
iii, race
(1) white
(2) Negro
(3) other
iv. income
(1) o - $4,99
; 29,000 $8, 999
3 »000 «
$12,000 - $lh,999
5 over $15,000
(b) density rates
i. central city areas
21) age
2) race
(3) income
ii. suburban areas
s
2) race
(3) income
iii, rural areas
(1) ege
(2) race
(3) income
(¢) migration rates

i. age
(1) o-k
2) 5-12
§3 13-17
k) 18-24
25 25-65
6) over 65
ii. sex
1ii. race
1; white
2) Negro
3) other
iv. income
(1 0 - $~s999
(2) $5,000 - $8,999
$3 $9,000 - $1%,999

over $15,000
2, Households
(a) total number

i, families with children ages 1-18

ii. income class
§1; 0 - $h,999
2 g,ooo $8.999

,000 -
gu uf»,sss
5) over $15,000

3.

5.

(b) migration rates

i, families with children ages 1-18

ii. income class

213 - $h’999
2) $5,000 - $8,999
3) $9’°°° - $119999
k) $12,000 - $14,999
5) over $15,000
Income
(a) per capita income
i. totel
ii, race
(1) white
§2) Negro
3) other
(b) household income
i. total
ii. race
l) white
2) Regro

3) other

enditures
food
clothing

total recreation
total transportation
total housing
medical
utilities
education

i. primary

ii. secondary
iii. higher

iv. other
(i) other expenditures
Leisure
&ag average hours worked per week
b

o' e

PN

'R A0 A0

coursework
(c) 1length of school day
i. primery
ii. secondary
1ii. higher
iv. other

(d) time spent in recreation participation

per week
i. primary school facilities
ii. secondary school facilities
iii. higher education facilities
iv. other
Specialized Services
(a) individuals requiring specialized
education

time spent on non-credit educational
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current and projected information.

This leads to my next point: while the
Census of Population is doing a good job, subject
to certeain qualifications, we need a massive new
effort to produce key annual or biannual survey
information. The collection of certain informa-
tion, especially if it is to be provided on the
basis of longitudinal studies, will involve
large-scale efforts. They should not be piece-
meal and ad hoc. Instead, they should be carried
out by a central unit that integrates and
coordinates all efforts so they are comparable
and cumulative in terms of the information they
provide.

Robert C. Wood, Undersecretary of the
Department of Housing and Urban Development, in
1963 called for the establishment of urban
observatories. They would make "a common series
of investigations under a single research plan
which for the first time would provide us with
professionally reliable findings simultaneously
in a number of areas."3/ Such urban observa-
tories could become instrumental in the develop-
ment of integrated and coordinated surveys and
could provide crucial information to improve
decision making.

Is the Bureau of the Census the best agency
to carry out this function? The Bureau's long
tradition and high competence in collecting data
clearly gives it a major claim to this assign-
ment, I would assume that it would want to
geriously consider assuming such a responsi-
bility, particularly since the need for new and
additional data collection by emmeration sppears
to be declining. However, the Bureau of the
Census would have to acquire competence in an
area in which it has relatively little experi-
ence. This area concerns the identification of
important subnational data needs and the evalua-
tion of their priority. Most likely, for this
purpose, the Bureau would have to establish new
competence within its own organization. But in
addition, it might seriously consider joint
ventures in cooperation with research centers in
universities and private research institutes
engaged in urban and regional research.

Summar

State and regional decision makers have been
in need of better and more relevant data for a
long time, but this has never been more true than
it is today when the nation is so greatly con-
cerned with raising educational and employment
levels, fighting crime and poverty, improving
transportation and housing facilities, developing
and cleaning river basinsg and recreational
facilities, etc. Consequently the demand for
data is virtually unlimited. Yet data on a state
and regional basis are extremely expensive and
before they are collected careful thought must be
given to their usefulness, The Bureau of the
Census, therefore, might have to concern itself
inecreasingly with carefully identifying the most
relevant state and regional data. Much of the
information will have to be collected frequently

3. Robert C. Wood, "Contributions of
Political Science to Urben Form," Urban Life and
Porm, Werner Z. Hirsch, editor, (New York: Holt,
Rinehart and Winston, Inec., 1963), p. 123.

by specialized surveys, which should be well
coordinated and integrated.

Since most of the Census information is raw
data needed for decisions about the future, it
is most important to develop reasonably long
internally consistent time series. Therefore
whenever possible old definitions should be
retained and if they have to be changed, the old
series should be continued side by side with the
new. In a recent article, Elliott R. Morss com-
plained "Whether the objective has been under-
standing or prediction, it is extremely difficult
to understand the recent emphasis on cross-
section analyses., For predictive purposes, time
series analyses of individual govermment units
would unquestionably be superior to the cross-
section approach.” Unfortunately, cross-
section data are often all the analyst has to
deal with,

In order to identify new and additional
regional and state data for which there exists a
high priority, a framework is needed within which
such a rational identification can take place and
the costs and benefits of having or not having
the information can be evaluated. With this in
mind we have proposed such a framework which
helps identify key decisions about regions and
states together with appropriate decision rules.
An understanding of key decisions together with
their decision rules can provide the "demand"
for, and establish the character of, the regional
and state information needs. This is likely to
be a relatively new venture for the Bureau of the
Census and it will have to develop a new capa-
bility in this respect. In doing so, it might be
helped by jJoining forces with established
regional research efforts in universities and
private research institutes.

Two other important data sources on the
federal level are the Internal Revenue Service,
whose personal income tax returns provide a gold
mine of statistical information, and the Social
Security Administration records. But federal
data efforts are not well integrated. As we all
know a govermment-wide data service has been
proposed recently by a conmittee of the Social
Science Research Council. This proposal has been
examined during the last year by the Office of
Statistical Standards of the Bureau of the Budget
and a White House appointed committee under the
chairmanship of Karl Kaysen. Even if these
efforts are brought to fruition, however, they
will only go part of the way. Much regional and
state information is available in state and local
governments and private industry, especially in
utility companies., No doubt, state and regional
data users would greatly welcome a forceful and
well conceived effort to integrate state and
regional data collection, projection, and dis-
semination. The present system is inefficient
and expensive, Efforts to bring about coordine-
tion in this field, if successful, could greatly
enhance the chances of providing more appropriate
and better quality state and regional data, and
thus improve decision making.

k. Elliott R. Morss, "Some Thoughts on the
Determinants of State and Local Expenditures,”
National Tax Journal, Vol. 19, No. 1, March 1966,
p. 101.




1

THE 1970 CENSUS -- METROPOL ITAN, LOCAL AND NEIGHBORHOOD NEEDS

Albert Mindlin
Government of the District of Columbia

My task is to try to summarize the changes
between the 1960 and 1970 censuses of greatest im-
portance to census users on the metropolitan,
county, city, neighborhood, census tract and block
levels -- in the truly small area uses of census
data. This is clearly a monumental task and can-
not possibly be covered fully, or even adequately,
in the short time at my disposal. Necessarily |
have been selective. This selection is based on
the knowledge | have built up in my own work and
as chairman of the ASA Census Tract Committee
(now known as the ASA Committee on Small Area
Statistics). Also the Census Bureau has graciously
made available to me various documents =-- minutes
of the Census Advisory Committee on Small Area
Statistics, various speeches made by Bureau staff,
notes taken by Bureau staff at the numerous re-
gional meetings held this year, and internal memo-
randa. | have attempted to boil all of this mate-
rial down to a single summary paper, focusing on
the most important and frequently expressed needs
for small area census uses, and discussion of
present and proposed tabulations on a small area
basis. Some of my remarks will undoubtedly over-
lap those already made, for many small area needs
are the same as state, regional, and national
needs. Also much of what | will say is already
well-known to the Bureau. My purpose is to es-
tablish a public record and expression.

Perhaps the most interesting general state-
ment is that there is considerably less interest
in new items, than there is in changes in the
handling of items already on the schedule and in
other structural changes in the processing and .
tabulating of the census. | will discuss briefly
proposed new items, then go on to suggested defi-
nitional changes, suggested improvements, addi-
tions and deletions in tables and publication
levels, and finally review some important miscel-
laneous topics. Also to save time | will not
attempt elaborate justifications of these propos-
als. Only the most comprehensive and frequently
stated points will be mentioned; and beyond re-
marks necessary to express the point clearly, this
selectivity must suffice for justification. |
merely paraphrase a statement made by Mr. Brunsman
in a recent internal memorandum, that while in
earlier censuses the most articulate users of small
area census data were persons involved in health
and vital statistics, in recent years and today
the users of small area census data have enormously
expanded. They include market research, city plan-
ning, transportation, urban renewal, civil rights,
housing, welfare, anti-poverty. | will add to Mr.
Brunsman's statement that indeed the decennial
censuses of population and housing constitute the
most comprehensive and important single source of
the economic, social demographic research on which
are based most of the vast urban programs going on
today.

So we begin -- new items in no special order
of priority.

. We must obtain place of work on a much
more refined basis than the county-central city
level of 1960; at least to the census tract level;
and indeed, bearing in mind the proposed method
of taking the census by mail, which includes
elaborate coding tables of address to block-face
to census tract, work location can theoretically
be handled if obtained as an actual address.

2. We must obtain information on multiple
jobs, on the extent of ''moonlighting."

3. The concept of residential mobility
should be applied to occupations -- what occupa-
tion were you in five years ago?

L. Mobility should be expanded to include,
if possible, the number of moves over some time
period.

5. "Children ever born'' should be obtained
for all women, not just ever-married women. The
present restriction introduces substantial biases
in the data, especially in central cities.

6. The family or permanent residence of
students, as well as their school residence,
should be obtained.

7. There have been several requests for
attitudinal questions -- attitudes toward one's
job, living quarters, health and recreational
facilities, etc. This should be explored.

So much for strictly new items. As we dis-
cuss definitions and tables, some recommendations
will be equivalent to new items. Let us turn to
definitional problems.

8. The present definition of the labor force
as anyone who worked at least one hour or had a
job or was looking for work in the census week,
is badly inadequate for current information on
poverty and employment. The hard-core unemployed,
or Negro youths who, when asked if they are look-
ing for work, shrug "what for?'" are counted out
of the labor force exactly the same as suburban
housewives. The seriously under-employed, the
person who tries to survive by long hours at
multiple jobs, the underpaid, these are all dif-
ficult or impossible to study for small areas by
present census labor force definitions and tabu-
lations.

9. Most people, certainly including Census
Bureau staff, recognize the weaknesses of the
present subjective housing condition definitions.
Furthermore these definitions are totally un-
feasible in a mail type survey. New definitions
based on objective criteria of facilities, such
as shared bath, separate entrance and others, are
being studied by the Bureau. | hope this will be
presented in some detail this afternoon.
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10. Part of the housing condition problem
is that many local programs that need this item
are focused not on the housing unit but on the
structure. Being able to relate condition to
structure would be a breakthrough in usefulness
of housing information.

11. There have been suggestions to change
the definition of gross rent. The concept of
gross rent as a definitional effort to make rent
comparisons meaningful is very important and must
not be lost. The concept may well be improved by
changing the definitional components, but it cer-
tainly won't be improved by being eliminated.

12. There have been suggestions that the
present occupational definition of the census week
job be changed to ''usual occupation.! This heark-
ens back to pre-depression days and memories of
how inadequate the ''usual occupation'' definition
was for depression studies. Yet there is a valid
point in the objection. The present definition
should be retained, but possibly a new item,
"'usual occupation'' added.

So much for definitions. Let us now take up
tables and publication levels.

13. At this point | want to dispose of a
curious inconsistency that has apparently crept
into census thinking about housing condition. As
stated above, the Bureau is developing a research
effort to impute housing condition by correlation
with facilities. |If good correlations canbe es-
tablished, then the publication of facilities on
a block level could be reasonable substitute for
condition. Well and good. But in other Bureau
memoranda the suggestion is made to reduce the
facilities questions to a sample. |If this is
done, then block information on condition by means
of facilities will not be possible.

14. There is very general agreement that
both the block statistics bulletin and the census
tract bulletin must be greatly expanded, with far
more cross-tabulations than presently exist. At
this point we reach the heart of the census as the
most fundamental of all tools for social research
in small areas. Let me enumerate the most impor-
tant of these publication improvements, on at
least the census tract level, if not the block
level. | emphasize that | am referring here not
to tabulation alone, but to publication.

First and foremost, there must be a great
expansion of population-housing cross-tabulations.
The limited extent of such cross-tabulations was
one of the greatest weaknesses in the 1960 census
publications for anti-poverty program studies,
for housing, school drop-out, relocation, urban
renewal and similar programs. For example:

a. Rent or mortgage status by color by in-
come.

b. Housing condition or its correlates, by
population characteristics such as color, income,
family size and composition, ages of occupants.

15. There must, on at least a census tract
level, be greater cross-tabulations, of housing

items themselves, for example:

a. Density, i.e. persons per room, by various
types of housing -- single, duplex, walk-up, el-
evator.

b. Condition (or its correlates) and various
other housing characteristics by rent or value.

16. The block statistics at a very minimum
should include population by age, and a number-of-
units-in-structure distribution.

17. The block statistics bulletin should be
published for smaller size cities, at least down
to the 25,000 level.

18. The census tract bulletin should have
deeper cross-tabulations of population items.

a. Income by family size and composition.
b. Characteristics of persons in group
quarters.

c. Educational attainment by age, down to
age 17 for persons no longer in school.

19. For market research the census tract
bulletin should include availability of telephone
and whether private or shared.

20. The availability of work-place opens a
whole new spectrum of extremely useful census
tract (as well as city-wide) tabulations and
publication -- characteristics of the work force
in a given area: its number, occupational dis-
tribution, age, color, distance from home, mode
of transportation, etc. For the first time pro-
files of the work force in a city or a census
tract will be possible. This subject should be
thoroughly explored and the most important char-
acteristics published.

2l1. In this connection the present census
tract array of residents by industry does not
appear to have widespread use.

22. The census tract program should be ex-
tended to the smaller cities.

| want to mention now certain additional im-
provements in published tables, without passing
judgment on their need below the city level, but
emphasizing them on at least the city level.

23. There should be a substantial expansion
of cross-tabulations by color. Studies of dis-
crimination, civil rights, and changes in the
status of non-whites in depth have been hampered
by the absence of published color cross-tabula-
tions of occupation, industry, wages, educational
attainment, age and class of worker.

2Lk. The income upper-end intervals of
$10,000 and $15,000 are too low. There should be
at least one or two additional breaks.

Finally the following remarks on publication
should be made.

25. There has been considerable discussion
of the artificiality of political boundaries in



the modern metropolis, and the suggestion that
the census publications ignore minor civil divi-
sions and other jurisdictional boundaries. If
such a suggestion were adopted in the foreseeable
future it would be a disaster. A little reflec-
tion on this matter will make this point obvious,
and | shan't dwell on it further, other than to
point out a simple example of which the Census
Bureau is well aware -- relative non-use of data
for the urbanized area, which is primarily an
academic concept, in contrast to the tremendous
use of census data for the cities and counties,
which are political jurisdictions. Local public
policy, which is heavily dependent on social re-
search, follows political lines. These lines
must not be abandoned by the census.

26. One matter under consideration by the
Bureau is seriously disturbing. Faced with ris-
ing costs and increasing requests for more data,
the Bureau has raised the possibility of estab-
lishing a hierarchy of publication, in which some
items would be tabulated and placed on tapes for
sale, but not published in the standard census
bulletins; and some items would not be tabulated
except on reimbursable request. This of course
has been done in the past. What is being con-
templated is a great acceleration in the relative
decrease of published data. This is a matter of
great seriousness on which the Bureau must pro-
ceed with extreme caution. The vast bulk of
local users of the census have neither the time,
the know-how, the mechanical facilities, or the
money to obtain and use unpublished data. One of
the unique and most precious values of the census
is its immediate availability on a reference shelf.
To compromise this seriously in order to make more
data available could prove monumentally self-
defeating. The data, while available in theory,
would not be available in fact to the great ma-
jority of census users.

There are some aspects of the present pub-
lication program that could probably be reduced --
for example tract data by industry. Secondly, in
choosing alternatives in publication reduction,
the Bureau should consider seriously the great
reduction or elimination of the interpretative
and graphic material contained in the 1960 vol-
umes. This material has limited value and is
expendable. (I do not refer here to the defini-
tions, explanations, schedule displays, and sub-
ject reference tables in the Introductions. These
are absolutely essential and should be as clear
and full as possible.) In addition, most of
Volume |1 and Volume 111 of the 1960 census pub-
lication program have been of little use to local
communities. (1 do not pretend here to represent
national and other large interests. But it is
these large interests that are in the best posi-
tion to pay for special tabulations -- as indeed
occurred by, for example, the Department of Labor,
the Office of Education, and the Office of Economic
Opportunity with the 1960 data.) | strongly urge
that a serious review be made by the Bureau of the
usefulness of the Volumes Il and 11l programs of
the 1960 census before committing its 1970 publi-
cation resources. What is needed more than any-
thing else is not these special reports and sum-
maries, but the raw, primeval building block data
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which are manipulable in a host of ways by a host
of users who have only what the Bureau pre-prints
for them -- or nothing.

As a final section of this paper | want to
turn to some miscellaneous but very important
topics.

27. The Census Bureau has most ‘happily dem-
onstrated its responsiveness to the increasingly
critical need for information of our rapidly
urbanizing society, by seeking out ways of serving
local communities over and above the census items
as such. One of the most useful ways is a by-
product of the proposed mail census of 1970. The
creation of the address tapes will enable the
Bureau to provide localities, at cost, a variety
of address directories. This should be especially
noted by those communities that have had difficulty
constructing address-census tract directories, or
that need block directories. In addition, the
Bureau is setting aside a 5-digit blank code field
for free use by the community, together with the
free address print-outs to expedite use of this
code and its entrance onto Bureau tapes. This
will provide a computerized look-up table for a
variety of city divisions such as voting and po-
lice precincts, school and health districts, that
will permit publication of census data for any of
these city divisions at moderate cost. In addi-
tion to this 5-digit local code, the Bureau will
have its own block-face code which will be made
available to localities for similar use.

| trust that these things will be presented
today in more detail by the Bureau speakers. |
mention them here for two purposes -- first to
express publicly our appreciation for these pro-
gressive steps, and second to urge that the Bureau
prepare a comprehensive and detailed non-technical
brochure explaining these and related matters step-
by-step -- the various types of maps, different
projection systems, such terms as state plane sys-
tem, coordinates, the uses of block coordinates,
their relation to addresses, why both are needed,
how a local community can use block coordinates,
what facilities it must have to use them, how it
can order material from the Bureau by the codes
and coordinates, costs, etc. The tremendously
valuable work of the Census Geography Division
should be clearly explained to the local communi-
ties.

28. There has been much mention of the inte-
gration of local and census data, but apparently
little clarity of thought that has been reduced to
cold print, The much greater accessibility of
1970 census data on a small area basis made possible
by the 5-digit code, the block face code, and po-
tentially, the block coordinates are major break-
throughs. But they are not integration with local
data. Two proposals have been advanced for gen-
uine integration of local and census data, both
of which are strongly urged upon the Bureau. The
first is the retention of the individual address
tapes with the substantive data for that address,
or some equivalent method that permits computer
return to the raw data by address at moderate cost.
Then a community can send to the Bureau a list of
addresses with substantive information for each,
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and have the Bureau cross-tabulate this local
material with census data. This is true integra-
tion of local and census data by address. The
second is inclusion on the basic questionnaire of
the social security number, and the retention of
individual record tapes with this number, or some
equivalent method. Then the community can send
to the Bureau a list of social security numbers
with substantive information for each, and have
the Bureau cross-tabulate the local information
with census data. This is true integration of
local and census data by person. Both of these
steps would permit enormous advances in community
research, planning and evaluation. |[f the costs
are reasonable, their usefulness can hardly be
exaggerated.

| want to close this paper with a few re-
marks on this very last point, the social secu-
rity number on the census schedule. This item
is very familiar to the Bureau. It has been
questioned on the ground of possible public ob-
jection, since it obviously is not a substantive
item but would be there only for record matching
purposes. The prevailing opinion of the Census
Advisory Committee on Small Area Data, with which
| agree, is that there would probably be little
public objection to this item (although there may
be some objection from civil liberties groups).
As we all know, the social security number is
being increasingly required on various documents,
and the public is becoming accustomed to provid-
ing it. By 1970 it can be reasonably inferred
that this item will be taken for granted by most
people.

Aside from mechanical and technical problems
in processing and using the social security num-
ber, | believe the heart of the issue lies else-
where than the strategic question of public
acceptance. It lies within ourselves, as citizens

and statisticians. Assuming that we have the power
to place the number in the census, what do we our-
selves want? There is no question that the hori-
zons of research and planning for social engineer-
ing will tremendously widen with the ability to
integrate numerous sources by social security
number -- census, OASI, IRS, welfare, health, and
others. This can, potentially, solve the record
matching problem we have wrestled with for years.
We are on the historical threshold of comprehen-
sive social data banks, and this item will surely
put us across that threshold. |Is this what we
really want? We live in a democratic society,

and presumably confidentiality statutes and regu-
lations are honored. Will this always be so?

For the enormous leap forward in social engineer=-
ing that integrated person records will make
possible, do we want to create such governmental
files? Or are there ways to, say, create central
"look-up'' tables by social security number 1inks
with other file numbers, without actually inte-
grating the substantive records? Would this
suffice? Or is even this too great an invasion

of privacy, too great a risk? What is the tipping
point? In marching courageously forward to a 1984
utopia, are we not also blindly paving the way for
a possible 1984 Big Brother?

This is too big an issue to be covered here.
Suffice it to say that the historical moment of
truth is rapidly approaching. Already the medi-
care program is forcing the integration of local
health, welfare and vocational rehabilitation
records. Whether we like it or not, social data
banks, at least primitive ones, are historically
upon us, as inevitable as the tide. We must face
squarely and solve the problem of how to create
effective social data banks and yet preserve con-
fidentiality and personal privacy. Otherwise we
may find that the road to a totalitarian hell was
partly paved by our liberal good intentions.
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COMPATIBILITY OF URBAN LAND UNIT DATA

Robert C. Colwell, Department of Housing and Urban Development

This decade is witnessing a major revolu-
tion in data handling as a result of rapid
teclmological progress in the capabilities of
computers. Installations of electronic data
processing equipment in private industry are
being used for a growing list of chores ranging
from inventory control to stock market trans-
actions and from airline reservations to
material processing equipment. Wherever a job
involves assimilation of large quantities of
data, it seems that electronic equipment can be
devised to do that job faster, more accurately
and cheaper. The computer is making signifi-
cant contributions to the increase in produc-
tivity of the U. S. economy.

In Govermment, computers have found a
major place. The Bureau of the Census has long
been a pioneer in developing new data processing
equipment, and Univac I used in the 1950 Census
of Population and Housing was one of the early
Federal installations. Today, I suspect that
there is hardly a Department or agency of the
Federal Govermment that does not make some use
of automatic data processing equipment, direct-
1y or indirectly. The Comptroller General
recently reported that "the Federal Govermment
is spending directly and indirectly this year
nearly $3 billion for the acquisition and use
of computer equipnent? compared to only mimute
outlays 15 years ago. '

State and local govermments are also pro-
ceeding to install ADP equipment, finding that
burgeoning files of data can be maintained and
retrieved more effectively and less costly via
the electronic route. Just as electrical book-
keeping equipment began replacing manual
records several decades ago, so the computer is
replacing EAM in the current decade. The pace
is fast and the opportunities are great. Like
other techmological revolutions, there can be
no turning back to older methods. Our economy
and our govermmental operations have been
restructured around the computer. We would
drown in a depthless sea of data if these
machines ever went on a strike.

The major focus of this paper is a narrow
one, but perhaps an important one for the
future application of electronic equipment to
geographically identifiable data in govern-
mental activities. The Department of Housing
and Urban Development, as well as the Bureau
of the Census, has a deep involvement in this
problem, Increasingly, State and local govern-
ments are sharing a similar concern.

The element of geographic location is
common to the files in nearly every program
that HUD administers. Most of the substantive
programs involve land parcels, either
separately or in contiguous groupings. Policy
analyses and program execution in urban land-
use and land-related activities rely on
statistical studies of the Department's records
as well as on urban and metropolitan universe
data, ranging in scale from a block to an
SMSA, to the total U.S.A.

Let me illustrate with a few examples:

1, City A proposes a new urban renewal
project involving 100 acres. Are the boundaries
of the plan properly located for the elimination
of slums and blight and the creation of a well-
planned neighborhood after renewal? What
proportions of clearance and rehabilitation can
be expected? Reference to Cemsus block data
can throw considerable light on these questioms.

2. The XYZ Development Company seeks a
commitment to insure mortgages on a 200-house
subdivision at prices ranging from $18,000 to
$23,000. Is the subdivision too large, and are
these prices proper for the proposed location?
The records of recent market activity in other
subdivisions that FHA has insured will be
useful in judging the prospective market ab-
sorption, and Census data will help to idemtify
directions of growth in various housing price-
groups.

3. Long-range fiscal plans for senior-
citizen housing are being formulated. What
levels of Federal support are appropriate, and
what income groups need to be served? Here, a
combination of statistics need to be analyzed,
relating demographic and incame distribution
data to records of available housing and its
utilization,

4, A mass transit grant for city K is
being considered. Is the proposed corridor the
best to serve the most pressing commter needs?
At what level of service will saturation be
reached in this corridor? In this case, block
and tract data on population and housing
characteristics, labor force data, and journey-
to-work patterns should be quite helpful.

The list of problems and the variations from
place to place are literally never ending.

While decisions rest on judgements, the accuracy
of the decision is almost invariably better if

it rests on empirical data rather than intuitive
opinions formed from memory. These informa-
tional needs are currently served by three
principal data collecting activities. A sumary
statement followed by a fuller discussion of each
may be helpful.,

Major Sources of Land-Oriented Data

First, the decennial census of population
and housing provides the basic source of infor-
mation sbout the housing stock and its occupants,
and about the labor force and its cheracteristics.
The 1970 information is expected to cover more
items of pertinent information than any prior
census, and to be availeble for more land units
than ever before. The wealth of data provided
by a decennial census helps to measure the past
accomplisiments of programs, and by reflecting
national needs, furnishes guidance for re-
orientation of older programs and the need for
new ones. This is the grist for solid analysis
on a national scale, as well as for smaller
areal units down to the tract and block.

Second, the operating records and files
of HUD are a major statistical resource,
partly because they show what HUD programs have




done, and where they have been used. The
cumilative involvement of mortgage insurance,
low-income public housing, urban renewal and
college housing is quite substantial in many
urben areas. Other programs of more recent
vintage are already making their mark. The
new Department is underteking to create an
integrated information system, pulling together
the operating records of the various activities
previously conducted by the five constituent
agencies of HHFA. This system is needed for
both internal menagement and for broader pro-
gram asnalysis.

Third, since computers began to find a
place in the offices of local govermments,
the era of mmicipal data banks has begun to
bud and some blooms are already open. While
the first vision of the potemtial uses of
parcel-based date banks may have been seen in
the decade of the 1950's, few serious efforts
were undertaken until the statistical sixties
arrived. Early in 1961, five cities in south-
west States submitted an application for a
demonstration grant under Section 31k, the
urban renewal demonstration program, and the
Maryland National Capital Planning Commission
published & research monograph financed under
the urban plamning assistance program, Section
T01l. Concurrently, transportation plammers,
bogged down in O and D records, also began
to turn to land parcel records as a way to
anticipate urban traffic rather than see what
it had been, From these beginnings, the
metropolitan data bank concept has taken root
in verious forms in a growing list of communi-
ties. Where the installation has been able to
support comprehensive plamning or the commmity
renewal program, assistance from HUD has been
aveilable.

In designing automatic data processing
systems, many problems have bubbled to the
surface and solutions satisfactory to the users
have been developed. The record of some of
these has been described in the growing volume
of reports and articles, but some system
designers who have failed to heed the ex-
perience of others have paid the price of re-
living that experience.

Unit Identification Plans

Every mass data handling system mast
begin with a unit identification plan. These
plans cen be distinguished by three major
categories in a simple taxomomy.

1. Arbitrary numbers

If the unit is a parcel of land, the
identification plan may be based on an ar-
bitrary mmbering system unigue to the
particular set of records. Some property
assessment files are so mmbered. But where
such a unit identification plen is used, there
can be no compatibility or comparability with
other data files unless a secondary identifi-
cation which can be recognized geographically
is also added to each wnit record, or unless
a cross-index is compiled.
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Arbitrary numbering plans may have the
attributes of simplicity and economy. For
instance, mortgage loans which are secured
by a lien on a parcel of real estate are
often identified by the lender and/or the
underwriter by means of a serial number con-
taining a prefix or a suffix, or both, which
relate to geographical areas such as a State
or a branch office jurisdiction. Number
assignment in a serial system is simple and
automatic. Such a system may also serve as an
operations control and a statistical source
when there are no mmber voids or cancella-
tions. But serial numbers are of little use
for geographical analysis unless the prefix
or suffix is quite sophisticated and detailed.
Nevertheless, serial number plans are very
attractive to some commercial types of
activity, both govermmental and private, and
probably predominate in the universe of umnit
identification plans.

2. Geo-political units

Another frequently used plan is that of
identification in terms of some geo-political
system., Street names and mmbers come under
this heading, as do census blocks and tracts,
tax-roll description, postal zomnes, wards,
precincts, town and city identification, and
other such areal elements. Sometimes two or
more geo-political units are identified in the
heading in order to facilitate the computation
of aggregates in terms of such units or to
identify cognizance or responsibility. Fire,
police, voter registration, insurance, school
enrollment and similar data files would be
expected to require geo-political identifica-
tions.

The geo-political unit was a necessity in
the pre-computer era and continmues to perform
useful functions. Manual records and punched
cards often require the notation of larger
areal units in order to be economical of time
and cost. These limitations are not as com-
pelling when data files are maintained in
modern electronic storage.

Boundaries, nemes, and numbers of geo-
political units can be changed by those who
create them, and are revised whenever necessary.
This risk must be comsidered when the unit
identification plan is designed, recognizing
the time and cost involved in file revision as
8 trade-off against the convenience of ready
access to large areal unit location. If the
file is expected to be maintained and used for
a long time, i.e., for several decades covering
the life of a building or the maturity of a
long-term lien, file revision may be a necessity
and prove costly. But if the file is to be
used for a one-time operation or have an ex-
pected life of, say, & decade or less, or if
the areal unit is expected to be very stable--
such as county boundaries--the risk of revision
may be small.

Time series analysis based on geo-political
unit aggregates also involves a hazard. Boundary
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revision raises the question of whether ab-
solute location is more significant than areal
unit cognizance. For example, the granting of
Statehood to Alaska and Hawaii has made time-
series analysis of many U. S. statistics some-
vhat more difficult to compile and certainly
more cumbersome to describe.

The continuous process of urban annexation,
sometimes of small tracts and other times of
large areas, is an ever-present hazard for the
urban economist and demographer. This may be
i1listrated by the population and the area of
the city of Los Angeles; both of which have
expanded greatly in the 20th Century. For
some purposes, it may be meaningful to compare
the population living within the city limits in
1900 with the population inside the 1960
boundaries. In other cases, it might be
necessary to know how many people in 1960 were
living inside the 1900 boundaries or how many
in 1900 lived within the city area of 1960.

3. Grid systems

The third method of notation that may be
used in a unit idemtification plan involving
geographic location is a grid system with a
permanent spatial anchor. Undoubtedly, the
most widely used grid locational system is that
of latitude and longitude. This method differs
fram the other two systems in that the inter-
section of grid coordinates idemtifies a
single point, whereas arbitrary numbers and geo-
political units usually refer to a land parcel
or area.

If the grid scale is small enough, a
single point within a parcel may provide
sufficient identification, or several points
may be needed to describe boundary lines, Grid
point assigmments to land parcels involve
problems and costs, but once made are unchanging
except where parcels are subdivided or merged.

Such plans overcome many of the short-
comings of other methods of identification and
are adaptable to computer operations. If used
in conjunction with geo-political systems,
either as primary or secondary idemtifiers, grid
coordinates provide a ready means of file
correction if adjustments are made in either
the boundaries or the numbering plan of geo-
political units.

We hear that there are some local land
parcel data files that employ grid systems
other than latitude and longitude. Where these
are private installations serving a special
purpose, such as an electric power company,
an arbitrary grid system scaled for its
particular needs may be more suitable and
easier to use. In such cases, comparability
with other data files may be of no concern.
However, where public purposes are involved and
the uses of the file may be varied, it would
seem that the unit identification plan would
be most useful if it carried grid intersects,
together with whatever other locational de-
criptions and unit classes might be helpful.

Recognition of Needs for arabilit;

Machine processed files require compati-
bility if comparative studies are to be made,
or if new elements are to be added from other
files. We find a growing recognition of this
need, as computer applications increase in
number and complexity, and as equipment becomes
available to do larger and more difficult jobs.

1. Census plans

The Bureau of the Census has stated that
it proposes to identify latitude and longitude
in degree decimal terms in connection with
block-face addresses being developed for the
1970 Census of Population and Housing. Land
parcels in Census tracts and in sbout 1} million
blocks will be so identified. The Census
Bureau will discuss this procedure in a paper
to be presented this afternoon. This pro-
cedure has far-reaching consequences, and opens
possibilities for research with 1970 data that
have heretofore been impossible.

2. HUD information plans

The new Department of Housing and Urban
Development is undertaking to construct an
information system to record and describe the
activity in each of the many programs it ad-
ministers. This system will encompass the
millions of land parcels securing FHA-insured
loans; the manifold characteristics both before
and after execution of nearly 2,000 urban re-
newal projects; low-rent public housing projects
going back to 1937; and scores of other pro-
grams ranging from college housing loans to
open space grants from mass transit loams to
code enforcement grants and public facility
loans, not to mention FNMA's portfolios.

All of these records are now in various
kinds of filing systems, ranging from dockets
to manual card records to magnetic tape. Each
individusl case has some kind of a serial
number and some form of geographic location
reference, and all have urban land charac-
teristics. The translation of these records
into a national information system so that
HUD can readily determine what it is doing--
and has done--in any and every urban sector
is a tremendous undertaking and will be a
lengthy and detailed process. But it is
essential in order to carry out the broad
urban responsibilities which the Congress and
the President have now assigned to the Depart-
ment., The ultimate benefits will far outweigh
the initial investment, not only in making
program administration more effective but
also more efficient.

While HUD has not yet reached the stage
of planning the details of its overall infor-
mation system, it may ultimately adopt the
same latitude and longitude land parcel de-
criptions that the Bureau of the Census plans
to use in 1970. These would be carried along-
side the case, project, or loan numbers and
various geo-political unit identifications.
One of the more obvious analytical gains would




be the opportunity to aggregate HUD records
into Census blocks and tracts for the study of
program activity in relation to small-scale
universes.

3. Metropolitan data banks

During recent years, HUD and its pre-
decessor agency have given some financial
support to the development of metropolitan
data banks based on land parcels. This support
has come from the urban renewal demonstration
program (Section 31%), the urban planning
assistance program (Section 701), and the
community renewal program. Meanwhile, other
data banks organized on land parcels have come
into being without HUD assistance.

These installations have interesting
possibilities both as tools in comprehensive
planning and as aids to efficient local govern-
mental operations.

There are now enough of these local data
banks in operation to permit a study of their
various features as well as the uses to which
they have been put. Such a survey is about to
be undertaken and is expected to be completed
before the end of the current fiscal year. We
hope that this appraisal will help the Depart-
ment in shaping its policies regarding future
support of these efforts,

Without seeking to direct the form and
structure of local proposals, it would seem
reasonable that HUD would probably encourage
local agencies to incorporate the same system
of land parcel idemtification that both Census
and the Department are expecting to use, viz.,
& grid coordinate system mathematically trans-
latable into latitude and longitude or into
some other plan of coordinates. Inclusion of
grid location reference points in local data
banks would open up compatibility with Census
block and tract data, giving local govermment
the same kind of opportunities that HUD would
gain in its own information system.

The Problem of Disclosure

Serious concern is being expressed in
various quarters about the potential invasion
of privacy that is threatened by computer-
based data. This threat arises partly because
the capacity of electronic storage makes
possible the combining of many data series that
previously had to be maintained in separate
files under separate jurisdictions. It has
been pointed out that the picture described by
the totality of several data series presented
in concert is different from the view of each
by itself. Even though each item could be pub-
licly researched, the mosaic made by the total
is one that only a computer could readily pro-
duce.

This contention is probably not debatable,
for it is a method of analysis that has been
successfully used in both financial credit re-
view and in militery intelligence to name only
two examples. It is important, therefore, that
the structure of data files be carefully examin-
ed to anticipate whether control of the file by
persons who were not benevolent in their motives
could be harmful or capricious. It may be

19

helpful to examine the policies of the three
principal collectors and repositories of geo-
graphically identified data that have been dis-
cussed in considering safeguards against the
risk of invasion of privacy.

First, the Bureau of the Census operates
under very strict laws and regulations regarding
disclosure. Its publications and releases are
required to show only aggregates which are
sufficiently large to preclude identification
of individual components. The apprehensions
expressed about the invasion of privacy do not
relate to Census releases, and the Bureau has
never been viewed as a threat because of its
lews and its vigorous administration of them.
The activities of the Census Bureau relative to
this issue are twofold: (a) block and tract
data that can be used as benchmarks for other
studies; (b) the techniques being developed for
translating city street addresses to grid coor-
dinates. Both of these are tools of policy
analysis and program planning, but hold no
threat to privacy.

Second, some of the programs of HUD deal
directly with individuals and private industry,
viz., FHA and FNMA, while others deal largely
with various kinds of public agencies and local
govermments. In all of its nompublic actiomns,
the Department carefully guards the privy re-
lation with its program participants. Its files
are treated as confidential as a physician's
clinical records of his patients. Where public
bodies participate in the Department's program,
their actions and the details of the project are
usually public information in the offices of the
municipality. Public projects often involve
open public hearings to assure full disclosure
and consideration of local decisions. These
actions hold no threat to personal privacy.

Third, local data banks differ from the
Federal activities discussed above. They can,
and some do, contain a wide range of informa-
tion, varying from land parcel items to facts
about the people who live or work at various
addresses, It is the latter type of data that
offers the threat to personal privacy.

The recording laws of each of our States
require public recording of deeds and liemns to
establish seniority of interest. This is the
essence of land temure policy in the United
States, and our mortgage and reel estate in-
dustries have developed around this principle.
Other local public land records relating to
assessments, taxes, zoning, building permits and
similar activities are available to anyone who
takes the trouble to inspect them. In fact, it
is difficult to identify any type of land parcel
information in local govermments that is not
available to the public, except, of course,
preliminary of future public land
acquisition for such things as rights-of-way,
public buildings, open space, etc.

In the case of social and demographic
data, the picture is different; the threat of
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invasion of privacy is a potential reality. It
would be helpful in the administration of many
local social, educational and welfare activi-
ties to be able to make small-scale geo-
graphical studies of the incidence of crime,
truancy, disease, and arson to name only a
few items. Also, geographical patterns of
income distribution, educational levels and
other economic and social data have a use in
capital budgeting and many elements of com-
prehensive planning. But as long as there

is public concern about the threat of dis-
closure of personal informetion, we should
expect to find public resistance to its in-
clusion in data bank storage.

Possibly there is a way out of this di-
lemma by following the practices of the Census
Bureau. For practical purposes, the needs
of local planning and analysis would probably
be served just as well by aggregates for
small areal units as by maintaining data about
persons on an address basis. If the inputs to
data banks from files in other mmicipal de-

partments were limited in detail to a geo-
graphic level that protected individuals
sgainst possible adverse disclosure, the logic
supporting the critics of this analytic tool
would vanish.

However, the meintenance of public con-
fidence rests more on faith in the integrity
of those intrusted with data than it does on
logic. A single indiscretion or an innocent
error might destroy the confidence built up
over many years in many separate cities. Hence,
it will be well for those who design and those
who operate local date banks containing personal,
social and economic information, to examine the
structure of inputs and storage carefully lest
outputs impinge on personal rights. Failure
to do as much could jeopardize the longer
range use of modern equipment that promises
help with some of the most difficult kinds of
public decisions.
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CONTENT PLANNING FOR THE 1970 CENSUS OF POPULATION

Howard G. Brunsman, U.S. Bureau of the Census

The basic decisions which we must reach regard-
ing the 1970 Census include:

1. What subjects should be covered in the
Census?

2. What tabulations should be prepared, and how
should tabulated results be made available?

We use a number of different approaches to obtain
the answers to these questions. Users are con-
tinually in touch with us and tell us of their
needs for census data. Starting within the past
year when we answer requests for data, we ask
the requester how he plans to use them. In this
way we gain a greater kmowledge of the use of
census materials. A special unit at the Census
Bureau has been set up under Robert Voight to
review uses of census data and determine what
changes would be desirable to increase such uses.

We also work with a number of advisory committees.
Last fall we organized a special Advisory Commit-
tee on Population Statistics of which

Dr. Philip M. Hauser is chairman. This committee
has held four meetings. It has reviewed many
aspects of the population statistics program of
the Census Bureau but so far has given major
attention to the plans for the content of the
1970 Census of Population. We have also organ-
ized a Committee on Small Area Data which gives
special emphasis to availability and use of data
for city blocks, census tracts and other sub-
areas, especially within Standard Metropolitan
Statistical Areas.

We also seek guidance from the Census Advisory
Committee of the American Statistical Association,
the Committee on Population Statistics of the
Population Association of America and the special
census advisory committees of the American Mar-
keting Association, the American Sociological
Association and the American Historical Society.

In 1954 the Watkins' Intensive Review Committee
reviewed the operation of the Bureau of the
Census. They recommended that Census officials
arrange to meet with local users of Census data
to learn of their needs. Meetings of this type
were held prior to the 1960 Census and proved
most useful. We have held 22 similar meetings
relating to the 1970 Census within the past six
months., These meetings have been sponsored by
various groups including the local chapters of
the American Statistical Association, the Census
Tract Committees, the local Census Tract Key
persons as well as the Federal Statistics Users
Conference and the local chapters of the American
Marketing Association. Each of these local meet-
ings have been attended by between 40 and 200
persons and they displayed enthusiastic interest
in Census statistics and in plans for the 1970
Census.

In these meetings with users throughout the
country, we have been impressed with the fact
that the whole concept of use of Census data is
changing. This need has been expressed very

eloquently by Dr. Duncan and Mr. Mindlin in the
earlier meetings today. We find greater need
for statistics to implement local programs in
education, poverty, redevelopment, housing,
highway and other fields. The Census of Popula-
tion must become a tool used to find answers to
vital problems in local areas and in the country
as a whole. We must be prepared to supply
special tabulations promptly and at an early date
after the census has been enumerated. These
special tabulations must be made available in
addition to the regular census publications, not
in place of them.

A number of additional subjects have been sug-
gested for inclusion in the 1970 Census.

Dr. Duncan has referred to the need for addition-
al ethnic detail, information on the year that
foreign born persons entered the United States,
on child spacing and on religion. He has noted
also the desirability of tabulating separately
the data for Negroes and other racial groups.
Mr. Mindlin has referred to the interest in
greater geographic detail on place of work, on
information on children even born for never
married women and on the time reference of occu-
pation and industry. Both of these men have
referred to the interest in ineluding social
security number and in activity and occupation
five years ago.

In addition to these suggestions, those in which
the greatest interest has been expressed include
college degree received, field of specialization
in college, vocational and technical training,
voting and registration to vote and additional
detail on sources of income.

When considering changes in content, we take
account of cost of the additional items; deter-
mination of whether useful information on the
subject can be obtained with the approach we
propose for the 1970 Census; and the possibility
of developing an approach which will obtain the
required datea in sufficiently accurate form.

The test censuses that Mr. Kaplan described for
Louisville in 1964 and Cleveland in 1965 related
primarily to procedures. They included some
experimentation with content, in particular the
exact street address of work place. In the
spring of 1966 we conducted small tests of sub-
Ject matter with the mail-out mail-back approach
in Yonkers, New York,and St. Louis Park,
Minnesota. In these tests we obtained social
security number, ethnic group with two alternate
approaches, more detailed description of occupa-
tion, address of work place, and activity and
occupation six years ago.

We are planning to conduct a special census of
the New Haven metropolitan area in April 1967,
as a further test of our field procedures.
Associated with this test census is a research
study designed in cooperation with local and
other federal agencies to investigate how census
data might be coordinated with local data and



to explore the development of packages of stand-
ard programs for special tabulations. We wish
to take this opportunity to gain experience with
new subjects. The content of this test has not
yet been determined. Active candidates among
new items include the following: whether first
marriage ended in divorce; State of birth of
parents; college degrees received; field of
specialization in college; nursery school attend-
ance; vocational and technical training; greater
detail on occupation; address of place of work
including street name, number and Zip code and
name of employer; greater detail on income
sources; activity five years ago and social
security number.
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During the coming winter we also plan small
subject-matter tests similar in approach to the
Yonkers test with particular emphasis on new
subjects not already tested such as vocational
training, education and health. The tests also
might include alternate approaches to subjects
tested in earlier surveys.

We are planning a dress rehearsal in April 1968
which will cover an entire county or metropolitan
area. This will represent a prototype of the
1970 Census and is intended as a final test of
procedures and content.
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COMPUTER~BASED GEOGRAPHIC CODING FOR THE 1970 CENSUS
William T. Fay and Robert L. Hagan, Bureau of the Census

Almost everyone is aware by this time of the
extensive use we plan to make of the mails in the
1970 census. It is possible, however, that many
of those who know about it have not considered
the amount of planning and preparation necessary
to assure its success.

In the time allotted me today I want to tell as
much as possible of the part being played by the
Census Bureau's Geography Division in this
pioneer effort.

I want to make it clear, too, that much of what
we are doing now is part of an exploratory phase
in which we are mulling over our own ideas and
seeking the opinions of others. We want the best
possible program and we welcome suggestions from
any source.

First of all, there are these reasons for making
the change from direct enumeration to mailed
questionnaires.

We need a reduction in the time span of the
information gathering process to reduce the
constant danger of overlooking some people and
counting others twice. A speed up in this phase
will also contribute to earlier release of data.
Publication of most reports on the 1960 census
gained 12 to 18 months over the 1950 census but
you want even more speed. I need not tell you
that the sooner we dispense the information, the
more value it has for the Nation.

We want the increased accuracy which will come
from making it possible for a family to sit down
together to consider the questions, rather than
putting the burden of providing the information
for the whole family on one person. Quite often
the hurried enumerator must question the one
member of the family found at home and too often
that one person lacks complete information.

We want to improve the quality of census data by
diminishing the influence enumerators may have on
the answers we receive. Scientific studies have
demonstrated that enumerators influence answers
to census questions in various ways. While these
effects tend to cancel out when the work of a
number of enumerators is combined, they can
adversely effect the data for individual small
areas, each of which is within the territory
covered by a single enumerator.

We want to save expense and to reduce the task of
recruiting and training the army of enumerators
needed in the past. I'm safe in saying that they
will never be entirely eliminated but their
numbers can be reduced. We plan to use perhaps
100,000 in 1970 as compared with 170,000 in 1960.

A factor which will facilitate a mail census in
the increasing drift of our population to urban
areas where there are street addresses and where
mail is delivered by city carriers. There were
125 million urban dwellers in this country in
1960 and there will be 140 million by 1970.

But if that seems to indicate a simple solution
to the need for change in census methods, let's
consider some of the complications.

First, there has always been a geographical
vagueness about many post office addresses. This
is due mostly to the fact that the Giantville
post office handles mail for adjacent Dwarftown
and even beyond Dwarftown into unincorporated
areas.

The Dwarftown citizen usually doesn't mind
having a Giantville address as long as he gets
his mail promptly. In fact, he sometimes thinks
of it as an asset. The folks back home never
heard of Dwarftown but they do attach some impor-
tance to Giantville and part of that importance
tends to rub off on a person who has it as his
address.

Sometime the fuzziness about addresses even
crosses State lines. For example, the post
office at Suitland, Maryland, where the Census
Bureau is located, is a branch of the Washington,
D. C. post office and we have a Washington
address.

In the 1954 Census of Business, the Bureau made
an effort to clean up part of that confusion.

On the census form a request was printed for a
statement of the actual location of the business
or plant, regardless of the address. There was
nothing complicated about the question but it
didn't draw nearly enough accurate answers to
solve the problem.

We then decided to see if the post office could
help. Our reasoning was that a man trudging the
mail route day after day would know the point at
which he stepped over the Giantville city limits
and entered Dwarftown and that he could make a
record of the exact address at which that

happened.

He couldn't. Or if he could, he didn't tell us
with enough frequency or adcuracy to yield us
substantial benefit.

Someone had the idea that telephone exchanges
were tailored to city boundary lines and that we
could identify the locations of business firms
from their phone numbers. We found that some-
times this would work but more often it would not.
Public utility records didn't help, either.

A1l of these things foretold some real headaches

for anyone attempting a mail census without first
clearing up the uncertainties about the relation-
ships between addresses and boundary lines.

We knew it might be possible to blunder along on
a mail census by using maps and enumerators in
the confused perimeter areas of cities but what
we really needed was a master coding file on
computer tape which could be used to assign most
business locations to States, counties, and
cities.



To prepare such a file from scratch would have
cost the Bureau far more than we were prepared
to pay so we began looking for such a file
already in existence.

Finally we investigated a file of punch cards
which had been amassed by a directory firm for
use in relating census data and sales statistics
to dealer areas for purposes of market research
and analysis.

That file covered delivery areas of post offices
located in cities which had populations of 25,000
or more and it consisted of street names and
house number ranges for areas approximating
census tracts.

This showed possibilities. It was decided that
if the border areas of those cities could be cor-
rected to exact boundaries, the file could be
used to assign geographic codes to specific
addresses.

In addition, the records could be transferred to
computer tapes and programs could be developed
which would take an address input, recognize the
address elements, and then put them in sequence
to facilitate matching against an address refer-
ence file.

There were two basic questions to be answered.
The first was: '"Would a system covering delivery
areas of post offices located in cities of 25,000
or more inhabitants provide the base for a solu-
tion?"

It was believed that the answer was "Yes," since
a major difficulty was the accuracy of coding of
establishments located in small cities which had
mail delivered from adjacent larger cities.
Success, of course, hinged on learning in which
community the borderline addresses really be-
longed.

The other big question concerned the feasibility
of developing a computer program which could code
a high percentage of addresses accurately.

The file we were studying had been prepared by
its owner under a controlled process in which
address elements had been standardized to facil-
itate mechanical coding by use of the card refer-
ence file.

Could the Census Bureau use this reference file
for coding a large proportion of addresses not
prepared under the same controlled conditions?

The answer to this was not so apparent, and so it
was decided to put it to a test. Ios Angeles
County was chosen because it had all of the prob-
lems with which we were concerned.

The results were encouraging. About 75 per cent
of the addresses from our Census Bureau files
were matched to the reference file and coded by
computer and the test showed the accuracy level
for those addresses to be about 99 per cent.

Following this, a national test was conducted, on
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a sample basis, with similar results, so the
directory firm's entire file for cities of 25,000
or over was obtained as the nucleus of our system
The test procedures were then carried out for the
entire United States and the addresses for busi-
ness firms included in the 1963 Economic Census
were coded in this fashion.

The results were satisfactory, that is we did
improve accuracy, speed, and cost over past meth-
ods. Coverage, however, was not sufficiently
extensive, so we are now modifying the basic file
to permmit coding of business addresses within all
city delivery areas in the nation for the 1967
census.

The work described above was a small-scale fore-
runner of things to come. For the Economic Cen-
sus the boundaries which had to be recognized in
Census publications, and therefore coded by com-
puter or other means, were those for a few thou-
sand urban places, a hundred or so Central Busi-
ness Districts, a few hundred Major Retail

Centers and, of course, the 3,100 counties.

When earnest consideration was given to similar
methods for the 1970 Census, the scale changed
drastically; then we switched to talk of blocks
and block faces with estimated numbers of areas
Jumping to one and a half and eight million
respectively.

Here's where another big problem popped up.
Coding of residential addresses to this fine-
grained level requires accurate maps with a uni-
form scale within each urbanized area.

They just didn't exist.

In the 1960 Census, the Bureau needed maps, of
course, although not as desperately as now since
that was an enumerator census and the periphery
problem was not nearly as great. If streets
didn't show on maps, or nonexistent ones did, the
enumerators were expected to resolve the problems.

The maps used in 1960 were of widely varying sizes
and scales. They were barely passable, for the
purposes for which we used them, and they resem-
bled an unending series of jigsaw puzzles. In
one city, with its suburbs, it was necessary to
use 137 different maps for piecing together enum-
eration districts. There was a constant danger
that some areas would be left out or overlapped.
That could mean that some people would be over-
looked or that some would be approached twice by
enumerators of adjoining districts.

For the 1970 Census the problem couldn't be
dodged. Something had to be done and the Geogra-
phy Division decided to tackle it. Here's how
it's being done:

We took U. S. Geological Survey 7% minute quad-
rangle maps and changed the scale from 1":2,000'
to 1":800'., We dropped the topographic detail
and updated the street layouts as far as we could
with the information we had available.

We knew, of course, that we didn't have enough
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information and that errors were certain to creep
in. This is where we have to lean heavily on
local groups, with a much wider knowledge of
their own cities than we have. The cooperation
we're getting is excellent.

The Bureau can't pay for this help, but we are
reciprocating by providing copies of the up-to-
date maps being developed, and by creating the
capability of providing a vast fund of informa-
tion which can be blended with local statistics
and geared to local govermmental units. This is
to be facilitated by reserving for local use a
five-digit section of the FOSDIC form on which
block faces are to be coded. Details of this
plan will be given further on in this presenta-
tion.

The first step in our map making, the compilation
to a scale of 1":800', is done in our Jefferson-
ville, Indiana, office and it is now more than

4O per cent complete for the urban cores of metro-
politan areas. Our goal is to finish the mapping
for all of these urban centers by the end of 1968.

Those maps, when finished, will cover 100,000
square miles--about four times the extent covered
by the urbanized areas defined in 1960.

When we have developed a map as far as possible
in Jeffersonville, we send copies (in 36" x L8"
sheets each representing 35 square miles) to a
local cooperating agency in the area covered in
the map. Usually that agency is a planning group
which has agreed to give us the help we vitally
need. That group will verify, correct, and up-
date our maps, or they may pass copies on to
other local groups in possession of the detailed
information necessary.

After the required changes have been noted by
local groups, the map is returned to us and we
alter our original tracing to conform with the
local editing.

Copies are then returned to the local cooperating
agency where they are available for local pur-
poses, including the notation of additional
changes in streets which should be added to the
master maps before the final census deadline.

In the preparation of computerized Address Coding
Guides, much the same procedure will be followed.

For this process we'll use FOSDIC worksheets cap-
able of being read electronically. We'll prepare
these sheets by printing street names, block face
identifications, intersecting streets, and even
and odd address range numbers. In doing this, we
will use information from a commercial direct
mail list and, where available, from directory
publishers.

Those partially-completed forms will then be sent
to the local cooperating agencies together with
copies of our Metropolitan Maps marked with
Census area designations. As in the mapping pro-
gram, the cooperating agencies may themselves
verify and complete the worksheets or may farm
this process out to other qualified groups within

the area.

At this stage, before the forms are returned to
us, agencies which are cooperating should deter-
mine what use they will make of the five-digit
code field provided on the form for local use.
We refer to it as the "optional field" because
it can be used in various ways, or not used at
all if it is not wanted.

You will notice that I say "if it's not wanted."
It may be that some communities will not want it;
although, if they understand the uses to which
it can be put, it seems certain that they will
want it. We think the "optional field" is very
important, and a little further on I'll speak
more of its benefits.,

Through the use of address coding guides we will
be able, for the first time, to record informa-
tion for geographic units ranging from one side
of a city block to an entire city. The limit to
the flexibility of the information available to
you after the census will be disclosure rules,
computer capacity, and the cost of tabulation.

We don't plan to provide this capability for all
city delivery areas, but if we can accomplish
this for entire urbanized areas and for cities

of 25,000 or more inhabitants, the scope of our
present plans, far more detailed census data will
be available than ever before. A further limita-
tion is the extent of city delivery postal ser-
vice; beyond these areas we don't plan to code to
the block-face level; although, reporting by
block is expected to be feasible.

With relatively little added effort a copy of the
"Census" Address Coding Guide for an area can be
modified locally for broader use by the addition
of identification codes for areas such as police
precincts, health areas, and so forth. With this
accomplished local flexibility is virtually un-
limited. Police information, for example, can be
matched to the modified coding guide and the
police data assigned not only to police precints,
but simultaneously to health, school, and other
areas, as well as to census tract and block. The
same can be done with other local information.

It's hard to imagine better tools for orderly,
forward-looking community planning than an accu-
rate address coding guide, but the possibilities
are even broader. I'm referring of course to the
"optional field" and related methods of securing
census data for areas of local interest, rather
than being limited to the tabulation areas used
by the Bureau.

Let's consider the possibilities in a broad sense
and then turn to details.

This tool can be used to secure Census data
aggregated to match areas of local interest and
then to correlate locally developed statistics
with those from the census. As an example, local
figures showing a steady growth of juvenile delin-
quency within a certain police precinct could be
related to census population and housing charac-
teristics, coded for the precincts, and from the
combined information a clearer picture of the



problem and its solution might emerge.

Another situation might bring the question:

"How many children between the ages of 6 and 16
live in the 10th school district and what is the
racial proportion there?" A special tabulation
would put the answer at the school board's finger
tips.

Would recreation officials like to know how many
children from 5 to 12 live within a 20-block
radius of a proposed playground and the ratio of
boys to girls? They can get the answer from the
Census Bureau computers.

There are four primary ways that we suggest for
local consideration in filling in the optional
field and a fifth method that can be used sepa-
rately or in combination with one of the first
three. For convenience let me name the methods
and then follow with more detailed explanations.
They are:

1. Direct Coding

2. Geographic Unit Coding

3. Iocal Serial Number Coding
L. Census Bureau Coding

5. No Coding

In the first, the Direct Coding method, the pro-
cedure is simple, but the possibilities are quite
limited. If a block face lies within the 12th
police precinct and data for these areas are
wanted, the figure 12 is entered in the optional
field. If a school district grouping is wanted
and the block face is in the 9th school district,
the figure 9 is marked in the field. If the
block face is in sanitary district 1L, the figure
1, may be put into the optional field.

In this method, as in others, when boundaries cut
across blocks, rather than following street lirés,
the severed block face would be treated as two
block faces for the purpose of coding.

The two sections would both be placed en the
FOSDIC form as separate block faces, the only
distinction in coding of the two being in the
range of addresses within each section and the
code in the optional field. Thus, house numbers
1 to 19 of the block face might be coded as be~
longing to the 11th police precinct while numbers
21 to L9 might be coded as being part of the 12th
police precinct. (The Census Bureau will limit
such block face splits to 10 per cent of the
total block faces listed.)

The direct coding system has limitations, the
three administrative areas cited above and the
total of five digits needed to code them into the
optional field (12-9-1l) exhaust the limits of
the field and prohibit coding of the block face
into other civic classification on the FOSDIC
forms.

In theory, five such area codings could be made
for each block face, but in practice such a pos-
sibility is rare since it depends on the unlikely
supposition that there would be no more than nine
(1, 2, 3, b, 5, 6, 7, 8, 9) each of such adminis-
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trative areas as districts and precincts and,
hence, each would require only one of the five
digits in the optional field. A more realistic
number of codings would be one or two-three at
most, thus drastically limiting the amount of
local statistical groupings possible.

Another disadvantage of this system is that once
a block face is coded into the optional field as
being a part of a local administrative area, it
goes into the Census records in that form. If
the block face is later shifted, as from one
police precinct to another, Census Bureau refer-
ence tapes would have to be altered to conform to
the change. Otherwise, the value of that partic-
ular optional field coding would be lost.

The second method, Geographic Unit Coding,
requires preparation of a map on which are shown
the boundaries of all the local administrative
units for which data will be desired.

The map will look like a hodge-podge of lines,
lines which serve to cut the map into the "Geo-
graphic Units" referred to in the title of this
method. The map will show clusters of blocks,
ordinarily, bounded by lines drawn on the map.
Each such cluster, or geographic unit, can be
described as being entirely within one police
precinct, one school attendance area, one traffic
zone, and so forth,

On the map, numbers are assigned to each geo-
graphic unit and these numbers, or codes, are then
inserted in the optional field. One more local
action is necessary; a master list prepared to
show the combination of codes required to provide
data for each area.

The method creates a large number of sub-areas,
smaller than tracts but larger than blocks, which
can be combined to produce the information wanted
for various areas.

The third, or Iocal Serial Number method, would
permit almost unlimited use of the optional field.
The flexibility, however, is at least partially
offset by its complexity and somewhat greater
cost.

In operation, it would require that a serial
number be inserted in the optional field for each
block face coded on the FOSDIC worksheets. That
number would serve as a code link between local
records and those of the Census Bureau and would
enable the Bureau to extract information from its
files to match local areas for which data are
desired. One way in which local officials might
handle the bookkeeping in this system is shown
below.
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As can be seen, the block face in Tract 1 which
has been identified as No. 1 in the optional
field is a part of police precinct 8, transpor-
tation zone 12, sanitary district 7, school
district 18, and improvement zone 6. The same
type of record is shown for block faces 2, 3, l,
and 5 and can be applied to all block faces with-
in a tract or other given area through use of
maps and civic records.

The information collected on the tabular forms
can be put into machine-readable form to show all
of the administrative districts in which each
block face lies.

When census information is required for any area
for which block faces have been coded, local
officials can prepare and send the Bureau a com-
puter tape, or punched cards which include, for
each block face, the census tract numbers, the
local serial numbers, and the identification of
the area for which a tabulation is needed, for
example, the school district number. We can then
match the tract and serial numbers to our own
records and "instruct" our computers to prepare a
tabulation for the school districts. The serial
number, then, is a common identification, in
your records and ours, to permit ready identifi-
cation of the units we must aggregate to prepare
tabulations that you need for local use.

Unlike the direct coding system, block faces can
be shifted from one local area to another with no
complications other than an adjustment of local
records.

Numbers may be assigned in two ways in the Iocal
Serial Number method. In either case they are
chosen by the local group for entry in the
optional field of the worksheets. The numbers
may bear some systematic relationship to a set of
locally defined areas or, more frequently, they
will be arbitrarily assigned, that is 1, 2, 3,
and so forth, as the name suggests. Alternative-
1y numbers will be assigned, upon request, by the
Bureau to each block face record as described
below.

Marking serial numbers on FOSDIC worksheets can
be a tedious and time consuming task with many
chances for errors. A computer, however, can do
this work rapidly and accurately once appropriate
instructions have been written. In recognition
of the savings that will result, we are prepared
to assign unique identification numbers to each
block face, within census tract, if asked to do
so.

As FOSDIC worksheets are transferred to computer
tape the computer will be programmed to identify
all block faces for each block and to assign a
two-digit "block face number" to each. These
numbers may be changed from time to time. How-
ever, we can reproduce these numbers in the
optional field on the computer tape and that
identification will not be altered even though
our "label" changes. For example, block face 12
of block 307 might become block face 03 of block
309 in our part of the record. Nonetheless, if
we had entered 30712 in the optional field that

identification would remain fixed despite other
manipulations, just as if it were a number coded
in the optional field initially, and the local
participants would have a positive identification
of that segment of the address coding guide, once
they had received a copy of the product.

Note, further, that this would provide a "struc-
tural" code in that the first three digits would
be a block number, the last two a block face
number. This serves to simplify the preparation
of a cross-reference table or dictionary such as
the one illustrated above. Specifically, for
each block that is not cut by a "local" boundary,
and this should include the vast majority of
blocks, only one record need be prepared for the
block, rather than one for each block face. That
record would have a "00," "99," "xx," or other
distinctive symbol, yet to be specified, as the
last two digits of the equivalent of "Local
Serial Number" with a block number as the first
three digits. Iater we would instruct our com-
puters to recognize that this symbol means
"agsemble all block faces (within tract) having
the specified first three digits."

The fifth method, "No Coding," is included to
indicate that "all is not lost" if the optional
field is not marked, or if it turns out that a
need was overlooked in using this field. In fact
most of the benefits of this field can be real-
ized even though it is left blank.

As noted above, we will assign a number to each
block face within a block, a number that cannot
be considered permanent for the 1970 Census until
perhaps four months after the census enumeration.
At that time, however, anyone who wishes can
secure a copy of the appropriate maps and the
address coding guide and can then record the
Bureau's identifications of blocks and block
faces that correspond to any area of interest.

He can then list our identifications to match his
areas and we will be able to prepare the desired
tabulation.

The disadvantagesof the "No Coding" method are
two. First, the splitting of a single block face,
cut by a local administrative boundary, into two
block faces is not feasible. Second, the prepa-
ration of local records to relate local areas to
Census area identifications cannot be carried to
completion until the Bureau's identification of
areas is stabilized for the 1970 Census. If, for
example, we identify a block face as number 2
within a specific block we must be free to change
it to, say, 7 if we wish. If block face 2 is
changed to 7, any coding in the optional field
for face 2 will be carried over to the new 7 and
that link between your records and ours will be
Just as valid as before. However, any record you
prepared based on the fact that we had assigned
12" to a specific block face would be of doubtful
value if you could not be sure, and you wouldn't
be, that we were not changing identifications to
satisfy our intermal requirements.

We believe this method will be especially useful
as a supplementary aid to those who use the direct
coding method and will influence many to use it.



Direct coding is inexpensive, locally, and per-
mits retrieval of census information at minimum
cost. The procedures noted above make it feasi-
ble, despite the limitations of direct coding,

to retrieve other information, when it proves to
be desirable to do so. Direct coding, we believe
is the best method for smaller metropolitan areas
especially those that do not now have an ongoing
program of computerized data processing.

Geographic Unit Coding is an excellent method,
with the exception of the problems that may arise
when local area units have boundary changes. It
opens up to users the possibility of obtaining
census summary data tapes that they may use to
regroup our data in various ways of local inter-
est. The problem of preserving confidentiality
and the problem of excessive sampling variability
rule against the release of detailed census data
for individual blocks and block faces and even
for block clusters that are small in population.
For clusters as large as census tracts, we have
in the past provided quite voluminious summary
data. We are working hard on the problem of how
to present data for various types of small areas
without disclosing the characterisitics of any
individual or tabulating meaningless numbers.

For clusters that contain 1,000 or more persons,
I now believe we will be able to provide quite
useful summary data tapes.

Local Serial Number coding involves the prepara-
tion of an extensive cross-reference table, but
is an excellent method of great flexibility and
presents no serious problems when local bounda-
ries chdnge, except where a new boundary cuts a
block face. That problem, I suggest, is not a
serious one.

Census Bureau Coding, in our view, provides all
or nearly all of the benefits of Local Serial
Mumber Coding and markedly reduces local effort
and costs in "keying in" to census records. If
you lean toward the serial number method, we
suggest that this alternative is almost certainly
preferable.

"No Coding" is an "escape valve" if local groups
cannot agree on the use of the optional field, or
if an unanticipated need arises.

Further variations are possible through combina-
tion of methods shown above. Direct Coding and
Small Area Coding may be combined with each other
or with Serial Number coding within the five-
digit limit.

As an example, the local group may wish to use
the first one or two columns in the optional
field for small area identification and the last
three or four columns for insertion of an arbi-
trarily chosen code number. Such a combination
would result in ready tabulations for the
directly-coded areas while at the same time main-
taining in census data files the greatest capa-
bility for data tabulation for other areas.

I have no doubt that much of this sounds compli-
cated to almost everyone except computer people.
With that in mind I assure you that when inter-
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ested groups with specific problems need further
explanation or advice, we will do all we can to
help.

Another point of interest; we plan to identify
the locations of blocks or block faces by grid
coordinates. While the word is "plan," not
"promise," I believe we'll carry out this pro-
posal.

Within the areas covered by address coding guideg
we expect to have coordinates for block faces;
for other parts of urbanized areas, coordinates
for blocks. Our coordinates will be recorded in
latitude and longitude to four decimal places,
that is to 36 feet at most, but those who wish
State plane coordinates, rather than latitudes and
longitudes, will be able to secure them. The
coordinates will be available, at cost of copying,
to those who wish them and can be used, within
the Bureau, for special tabulations you may
desire.

That's all on that topic. More would bore many
of you and those who wouldn't be bored can prob-
ably imagine potential uses far better than I can
describe them.

Somehow we always get around to talking about
money; in this case expense involved in local
cooperation with the Bureau of the Census. While
we believe that local financing of this effort
would be successful in many areas, we are not so
optimistic as to believe that a substantial pro-
portion of metropolitan area officials will be
both willing and able to provide the required
funds on short notice. However, the Department
of Housing and Urban Development shares our enthu-
siasm for the new methods and the potential bene-
fits, and will, in about one month, formally
announce a program through which eligible agencies
can secure "701" grants to cover two-thirds of the
costs involved in editing our maps and completing
our FOSDIC worksheets.

Further, we are encouraged by the reaction of many
top level planners that no metropolitan planning
group that really wants a good information base
for its work can fail to take advantage of this
program.

This paper is a continuation of our efforts to
tell local groups of our plans, efforts that will
be continuing in the months ahead. We plan to
bring our program to the attention of metropolitan
area groups and officials of cities with 25,000 or
more inhabitants. In this way we hope to secure
the local aid we need to change "potential" to
"reality" in speaking of the improvements in the
1970 Census.

1970 is still almost four years away, but it is
now time to begin planning ways in which this new
and different census can best be made to serve the
nation at all levels. We'll be pleased to hear
your suggestions and comments and, especially,
your offers of assistance in our endeavors.



THE "MAIL-OUT/MAIL-BACK" CENSUS RESEARCH PROGRAM

David L. Kaplan, U.S. Bureau of the Census

The first reaction to the title of this paper
might properly be "Why?" Do we really need a
research program on data-collection techniques
for the 1970 Census? After all, the results of
the 1960 Census are accepted by the great mass
of users as accurate and satisfactory for their
purposes. The Census publications are neat and
reasonably clear, the columns add up and the rows
add across. But for an audience of statisti-
cians, it is really unnecessary to explain that
there were certain inadequacies and insufficien-
cies in the 1960 program which could be remedied
at least partially by a more effective system of
data collection,

Among the Decennial Census totems to which we
statisticians at the Census Bureau pay constant
homage are better coverage, improved quality of
subject statistics, decreased cost, and speedier
preparation of results. To help attain these and
related objectives, we carry on a continuing re-
search effort, The mail census program is part
of this work.

As concerns coverage--that is, the count of peo-
ple and their housing units--some techniques for
reducing error appear feasible. For example, if
we could compress the enumeration period into a
shorter time, the likelihood of missing or dou-
ble-enumerating people on the move could be min-
imized. Also, a gain could be made if the list-
ing of dwellings was verified more thoroughly
than the traditional approach of having the crew
leader spot-check the enumerator'!s canvass., In
this connection, a most useful contributor might
be the letter carrier since he makes a virtual
house-to-house tour every working day of the dec-
ade.

To improve the quality of subject statistics
within the existing constraints of technical and
financial resources, the best hope seems to be
through the extension of the use of self-enumera-
tion. Our experience in 1960 indicates that, on
the whole, we get better data through self-enum-
eration than through enumerator interview. It is
also true, of course, that the quality of subject
statistics would be raised by improving coverage;
significant distortions in certain subject dis-
tributions undoubtedly result from the differen-
tial underenumsration among various population
groups and geographic areas.

To cut the cost of data collection, the most
promising approaches would appear to be (1) a
reduction in the house-to-house canvass by the
enumerator and (2) the greater use of telephone
to obtain missing information. On the former
point, the mailman might well play an important
role.

With regard to earlier completion of the results
of the census, the data-collection system can
contribute in two ways. One is by completing and

sending in the census questionnaires in such
manner that they can be processed most effi-
ciently. The second way is quite obvious--the
sooner the field work gets done, the sooner the
processing can begin, and the sooner the results
can be compiled.

Another problem which arose in 1960 and which is
likely to plague us again in 1970, is the diffi-
culty of recruiting and maintaining a temporary
field staff to collect the information., Using
the 1960 data-collection procedure again in 1970
would require approximately 200,000 field workers.
Considering labor market conditions and the rates
of pay which the census can offer, there is like-
ly to be serious difficulty in staffing such a
field organization, particularly in the big cit-
ies. To the extent that the required number of
temporary field workers can be decreased, the
problem would, of course, be diminished.

These and related considerations led us early in
the 1960's to embark on a research program to test
the expanded use of the mails for the 1970 Cen-
sus, We had had considerable experience with the
use of the mails in the 1960 Census and in cer-
tain pre-1960 tests. In 1960, an unaddressed
Advance Census Form limited to the 100-percent
subjects was delivered to all households across
the United States by the Post Office., The house-
holder was asked to fill out the form and hold it
for the arrival of the enumerator. Also in 1960,
for about four-fifths of the country, those house-
holds in the 25-percent sample were left with a
sample questionnaire booklet which they were re-
quested to fill out and mail back within three
days. Our experience with this mail-back approach
in 1960, the large-scale experiments conducted
during the 1950 Census in the Columbus, Ohio, and
Lansing, Michigan, areas, and a substantial test
conducted in conjunction with a special census of
Memphis city in 1958, all encouraged the belief
that a mail-out/mail-back technique might be de-
veloped which would yield gains along some and
perhaps all of the fronts previously mentioned.

Looked at operationally, there are three vital
keys to the success of a mail census. One is the
adequacy of the mailing list. The second is the
public response which determines the amount and
complexity of the follow-up work required. The
third is whether the management of a mail census
field office can be handled successfully by a tem-
porary organization.

We started the systematic research program in
August 1961 with a test in Fort Smith, Arkansas,

a city of about 60,000 population., The enumera-
tors made a house-to-house canvass and left a very
short questionnaire for householders to mail back.
Approximately 86 percent of the households mailed
back the questionnaire. Also the list of ad-
dresses prepared by the enumerators was used to
check an office-gensrated register of addresses



which was based on our 1960 Census records up-
dated through recent building permits and checked
by the local Post Office. The results indicated
that the corrected office-generated register was
at least as complete as the enumerator listings.

In Juns 1962, we went back to Fort Smith and
also went to Skokie, I1linois (another city of
about 60,000 population) to test another variant
of this approach. We had the Post Office de-
liver questionnaires addressed from an updated
1960 Census list. A coverage check showed the
miss rate for housing units to be about one per-
cent, which compared favorably with the 1960
Census national experience. In each city, close
to three-quarters of the householders mailed
back their questionnaires.

In April of 1963 we experimented again, this
time in Huntington town, Long Island, New York,
covering about 150,000 population. For most of
the area, we based the mail-out on an updated
1960 Census address register, with a post office
check for omissions at the time of mail delivery.
In the remaining, essentially rural portion of
the area, enumerators made a house-to-house can-
vass during which they left questionnaires to be
mailed in., Also, for the first time in this
series of tests, we used both long and short
questionnaires. We thus simulated the 1960 (and
anticipated 1970) approach whereby most of the
population is requested to answer only a limited
number of questions and a sample of the popula-
tion is asked to answer the full rangs of sub-
jects covered by the census. A coverage check
revealed the miss rate for housing units in the
address-register portion of the area to be about
one percent. The mail return rate was 85 percent
for both the short and long questionnaires, a
very encouraging sign that the public was will-
ing to cooperate even in answering an extensive
questionnaire.

Our experience to date was, thus, quite encour-
aging on all fronts--public cooperation appeared
to be on a satisfactory level, the potentiality
for developing an effective mailing list was in-
dicated, and the feasibility of the operation in
the field seemed probable. We, therefore, em-
barked on a larger research program financed by
a special appropriation for this purpose. It is
noteworthy that officials of the Commerce Depart-
ment, Budget Bureau, and the Congress recognized
so early in the decade that preparatory work on
the next Decennial Census should begin and that
a feasibility testing program should be financed;
more than one million dollars was spent on two
lazge-scale experimental censuses in 1964 and
1965.

In May 196k, we took a special census of the
Louisville, Kentucky-Indiana, Standard Metro-
politan Statistical Area, covering close to
800,000 population, For mail-out purposes in

the city portion of the area, we used the 1960
Census address list, updated with building per-
mit and utility data. Outside the cities, we
used a list prepared through a house-to-house
canvass by Census personnel about a month prior
to Census Day. At mail delivery tims, the letter
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carriers informed the local census office of
residential addresses for which they had no ques-
tionnaires; the missing addresses were added to
the mailing list., Short and long questionnaires
were sent out, essentially repeating the subject
content of the 1960 Census. The questionnaire
return rate was 88 percent, with only a few
points difference between the short- and long-
form rates. An intensive sample check showsd the
coverage errors for both occupied housing units
and population to be below the 1960 national lev-
els. (The 1960 program did not yield coverage
error estimates for individual areas.)

For ths second large-scals feasibility test cen-
sus, conducted in April 1965, we selected the
city of Cleveland, Ohio. We chose Cleveland pur-
posely to provide a rigorous test of the mail
technique in a large cosmopolitan industrial
city in which we had substantial enumeration
problems in 1960 and in which we could expect
similar problems in 1965 and in 1970.

Some exploration after the Louisville project
suggested that we could do better on several
accounts by using a commsrcial mailing list for
the register of addresses instead of going through
a trasnfer to tape and updating of the addresses
on the 1960 Census schedulss. While commercial
lists do not contain the detailed geographic
codes needed for census purposes, they can pro-
vide certain important economies and flexibili-
ties over the 1960 materials., The procedure we
used was as follows. In December 1964, the com-
mercial list of approximately 300,000 addresses
for Cleveland city was printed out on individual
labels, each of which was affixed to a card. In
January 1965, the cards were given to the local
Post Office to check for omissions, revisions,
and deletions. The corrections provided by the
Post 0ffice were made on the camputer tape rec-
orde This was done in February, at which time we
also inserted the necessary geographic codes, ap-
plied the required field comtrol numbers, and
designated each fourth household to receive the
long-form questionnaire. By early March, indi-
vidual address labels showing the necessary con-
trol designations were printed out and the labels
affixed to the appropriate mailing pieces. Also
printed out and bound in a separate book was the
list of addresses in each assignment area. By
March 20, all of the mailing pieces were in the
hands of the Cleveland Post Office.

On Monday, March 29, the mailing pieces were de-
livered by the letter carriers. As they sorted
and delivered the census mail, the letter car-
riers were instructed to make note of any hous-
ing unit for which they did not have a mailing
piece. These missing addresses were transmitted
as rapidly as possible to the local census of-
fice, where they were added to the address list
for the particular area and mailing pieces sent
out,

Householders were requested to send back their
completed questionnaires on Census Day--Thursday,
April 1., This request was contained in the cov-
ering letter on the questionnaire and was also
the subject of a very intensive local publicity
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campaign. The local office checked the mail-back
questionnaires for acceptability. Unacceptable
returns were followed up by enumsrators through
telephons or, if necessary, by personal visit.
Nonresponse cases, including vacant housing
units, were followed up through personal visit
by enumerators.

Eighty percent of the householders returned their
questionnaires and, as in Louisville, there was
very little difference in the return rate as be-
tween the short and long forms. Another encour-
aging aspect was that the great bulk of returns
arrived on or shortly after Census Day (also much
like the Louisville experience). By April 3,
questionnaires had been received from about 70
percent of the households, which meant that the
count of more than two-thirds of the population
had been accomplished in just a few days, and
the chances for error resulting from movement
for these people had been minimized. The cover-
age experience in Cleveland city for occupied
housing units and population was on a par with
or better than the national averages in 1960 aft-
er standardization of the Cleveland results for
the proportion of units and population in multi-
unit structures (where coverage is lower than in
single-unit structures).

Our total experience in all of the research pro-
gram to date has been gratifying on most all is-
sues. At least in built-up areas which use city-
type addresses, and perhaps even in rural areas,
the mail approach appears to provide the various
benefits we are looking for. There are still
many problems to be resolved--for example, how

to raise the acceptability rates for the long-
form questionnaires, what procedure to use in
rural areas, and how to get better coverage in
the congested areas of our big cities. We will
be working on them intensively in the time re-
maining before the final 1970 Census materials
are locked up. But the decision has been reached
to use the mail approach for the larger part of
the American population.

Note should be taken of at least two important
associated advantages of the mail system. One,
it provides greatly increased accuracy in the
identification of city blocks, and also permits
the identification of individual sides of blocks
in the highly-detailed computerized geographic
coding system which the Census Bureau is develop-
ing for the 1970 Census. Second, the address
list, if kept updated after the 1970 Census, will
be useful for later sample selection purposes,
for the 1980 Census or the proposed 1975 mid-
decade census, and for the preparation of local
population estimates.

Our next large experimental census is planned for
the metropolitan area of New Haven, Connecticut,
in April 1967, where we will be refining our
techniques and testing subject content. Over the
next year, we will also conduct a number of small-
er field tests for the same purposes. By the
fall of 1967, we will be in earnest preparation
for the "dress rehearsal" census scheduled for
April 1968, In that project, we will no longer
be trying out alternatives; the focus will be on
the processes and materials we expect to use in
the 1970 Census itself.
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MEASURING QUALITY OF HOUSINGL/

Arthur F. Young, Joseph M. Selove, David A. Koons
U. S. Bureau of the Census

Abstract

Statistics on housing condition pro-
duced by the Bureau of the Census have
heretofore been based on subjective
ratings made by census enumerators.

One of the major goals of the 1970
Census of Housing is that of replacing
the subjective rating with one based
on objective criteria. This paper re-
ports the results of studies evaluating
the reliability and accuracy of enumer-
ator ratings. It also reports the
results of a multi-variate analysis to
measure the association between 1960
condition ratings and objective charac-
teristics. It is concluded that ade-
quate census tract statistics on
housing condition could have been pro-
duced in 1960 from information supplied
by householders. It is proposed that,
in 1970, measures of housing quality
consist of combinations of objective
housing characteristics.

The development of a measure of housing quality
which would produce reliable and accurate sta-
tistics has been one of the major concerns of
the Bureau of the Census, beginning with the
first census of housing in 1940. It has also
posed one of its most difficult problems.

We have never considered it possible to conceive
a single measure that could sum up all the com-
ponents of housing quality. In 1960 we defined
quality in the instructions we gave our census
enumerators in these words.

"Item H6 calls for information about
the quality of housing. It tells how
many housing units are not providing
adequate shelter and are, in their
present condition, endangering the
health, safety, or well-being of their
occupants. We call such units dilapi-
dated. For the units that are not
dilapidated, we need to know how many
are in good repair and, therefore,
sound; and how many are in need of re-
pair and, therefore, deteriorating."

Except for the use of a two-fold, instead of a
three-fold classification in 1950, the wording
on this point was essentially the same in both
censuses.

In the first census of housing the concept under-
lying our efforts to measure housing quality was

I7 Based upon an unpublished report g%alitx of
Housi by Leon Pritzker and Jo;ep elove,
IprIi Eéé s Bureau of the Census.

the degree of hazard to safety. The enumerator
was instructed that a housing unit was to be
rated as "Needing major repairs," if the con-
tinued neglect of the needed repairs would
"seriously impair the soundness of the structure
and create a hazard to its safety as a place of
residence." However, this rating measured only
the physical condition without indicating the
level of quality. A tar paper shack could be
rated as "Not needing major repairs." In 1950,
principally to remedy this defect, units were
classified as "Dilapidated" or "Not Dilapidated."

In 1960 a three-way classification was adopted--
Sound, Deteriorating, and Dilapidated. Special
efforts were taken to make the 1960 definition
of Dilapidation identical with that used in
1950. A Sound unit was defined as having no de-
fects or only slight defects which normally
would be corrected during the course of regular
maintenance. A Deteriorating unit was defined
as needing more repair than would be provided
during the course of regular maintenance. A
Dilapidated unit was defined as one in which the
defects were either so critical, or so wide-
spread that the structure should be extensively
repaired, rebuilt, or torn down.

The application of the concepts was virtually
the same in the last three decennial censuses.
Enumerators were instructed to observe each unit
and then make an overall judgment according to
specified criteria. They were also instructed
that their ratings were to reflect only the
physical condition of the structure and the unit,
and that such factors as neighborhood quality,
race or color of inhabitants, for example, were
not to be considered. Unlike 1940, in 1950 enu-
merators were provided with detailed written
criteria and instructions as well as photographs
depicting levels of condition. In addition,
audio-visual techniques were used in training.
The 1960 training techniques and instructions
were essentially the same as in 1950, except
that modifications were made to reflect the
three-way classification.

The Census Bureau's condition classification has
been combined with availability of plumbing
facilities, by the Public Housing Administration,
to form a classification which identifies housing
as standard or substandard. Although these terms
do not appear in census publications, beginning
with the 1950 census, tabulations have been pro-
vided to which the "substandard" and "not sub-
standard" labels could be directly applied. In
terms of the published census categories, a
"substandard" unit is:
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1. Dilapidated
OR

2. lacks one or more of the following
facilities:

a. hot running water in the structure;
b. flush toilet for private use;
c. bathtub or shower for private use.

Since 1960 we have devoted considerable time and
money to research on methods of improving the
measurement of housing and neighborhood quality.
The decision that the 1970 census will be con-
ducted by mail has greatly influenced the conduct
of the research. Our objective in examining the
methods of measurement employed in the 1960
census was to establish their value in providing
statistics which could serve as a standard of
adequacy. In our judgment, the data provided in
the 1960 census fell far short of satisfying the
requirements of such a standard.

By adequate, we mean that the statistics should--

l. Provide reliable and accurate data with
respect to current levels of quality;

2. be comparable geographically;

3. be built up from data obtained for in-
dividual housing units to which indi-
vidual values should be assigned;

L+ be based on methods that distinguish
various levels of quality of individual
housing units.

Our examination of the data we obtained in 1960
on quality of housing, and the methods we em-
ployed for that purpose, has led us to the
following conclusions:

1. The 1960 census statistics on condition,
that is, whether Sound, Deteriorating,
or Dilapidated, are unreliable and in-
accurate. On reliability, our best
estimate is that if we had sent back a
second group of enumerators to rate the
housing units of the United States, only
about one-third of the units rated as
Dilapidated or Deteriorating by the
first group would have been rated the
same by the second group of enumerators.
(See Table 1.)

With regard to accuracy, it appears that
the number of Dilapidated units was
understated by at least one-third. The
effect of this understatement is to
grossly distort estimates of the trend
in Dilapidated housing from 1950 to
1960. (See Tables 2 and 3.) The sta-
tistics on Dilapidated or Deteriorating
housing for blocks appear to be of very
low accuracy.

Statistics for tracts within any given
city are adequate, however. This find-
ing is consistent with the others. The

random errors of measurement (including
enumerator variability) tend to cancel
out on the tract level.

There is little evidence which defines
quantitatively the reasons why condition
data were poor in quality in the 1950
and 1960 censuses. It is believed that
one of the chief reasons is the subjec-
tive interpretation of the specific
criteria by enumerators when making the
overall judgment on condition. Some
factors which may influence the enumer-
ators are: (a) the socioeconomic back-
ground of the enumerators, or the
quality of the neighborhoods and homes
in which the enumerators themselves live;
(b) the level of instruction given by
the supervisory personnel; (c) race or
color of the occupants; (d) neighborhood
factors such as heavy traffic, noises
and odors from commercial establishments,
and mixed land usage; (e) general house-
keeping habits of occupants, shabbiness
of interior and exterior, and artificial
fronts of structures. Condition is, at
best, a difficult concept to apply,
particularly for marginal units. The
instructions may have been misinter-
preted despite the fact that more time
was devoted in training on condition
than on any other housing item. Another
contributing factor is that the overall
determination of condition should be
based on observation of the inside and
outside of the entire structure. In any
decennial census, the enumerator typi-
cally sees only one or two rooms or he
may conduct the enumeration on the door-
step, or in the public hallway or foyer.
In addition, the three-way classifica-
tion of condition used in 1960 may have
contributed to the poorer quality of
reporting of condition because it in-
creased the complexity of the rating
process and provided the enumerator with
an intermediate category in which to
place doubtful cases.

The Public Housing Administration "Stand-
ard - Substandard" classification, al-
though affected adversely by the poor
quality of the enumerator ratings,
appears to have been a more adequate
measure of housing quality in 1960 than
the classification based on structural
condition alone. (See Table 3.) There
is evidence that about one-fourth of the
units which could be classified as "sub-
standard" from the findings of one group
of enumerators, would have been differ-
ently classified from the findings of a
second group of enumerators.

However, the trend appears to have been
measured adequately for the decade 1950-
1960. The erroneous classifications of
structural condition were, in effect,
corrected by the plumbing facilities
data.



3. We see no feasible method of improving
the quality of enumerator condition
ratings in a decennial census. This is
a consequence of the ambiguities, non-
operational elements, and complexities
of the rating process itself, as well
as of biasing factors in the environ-
ment in which ratings have to be made.

In anticipation of the possibility that the 1970
census would be taken by mail, studies were made
(in 1962 and 19631/) to test the collection of
data on structural condition through self-
enumeration. These studies were conducted in the
following four areas: the Washington, D.C.-
Maryland-Virginia Standard Metropolitan Statis-
tical Area; Philadelphia, Pennsylvania; Fort
Smith, Arkansas; and Huntington Township in
Suffolk County, New York. Their primary purposes
were: (a) to determine how information on condi-
tion obtained by mail enumeration would compare
with that obtained by direct enumeration in the
1960 census or by ratings from "experts," and

(b) to determine the relationship of tenure
(whether owner- or renter-occupied) of unit and
question wording to respondents! replies.

It was assumed that it would not be feasible to
ask the respondents in a mail enumeration if
their units were Sound, Deteriorating, or Dilapi-
dated. Therefore, the kinds of questions varied
from a set of comparative terms ranging from
"excellent” to "wvery bad," to lists of defi-
ciencies about specific parts of the structure
such as the roof, porch, exterior walls, etc.

The responses to these questions did not auto-
matically classify units into the three-way
classification of condition. It was necessary to
devise methods which M™translated" the respondents!
answers into three categories of condition used
in 1960. The results were then compared with
those from the 1960 census and ratings made by
"experts" who were representatives from the
Bureau of the Census, Bureau of the Budget, and
the housing agencies. In interpreting the re-
sults, it should be recognized that considerable
difficulty was experienced in translating the
respondents! replies. In addition, the number
of cases in these studies was quite small and

the only city where a probability sample was used
was in Fort Smith, Arkansas.

Data for Fort Smith, Arkansas, (see Table L) are
generally consistent with the findings for the
other areas included in this study. In this
test, the experts determined condition for the
sample units by using the 1960 concepts and in-
structions. The respondents indicated the con-
dition of their units by checking a set of
comparative terms and a list of objective defi-
ciencies. The respondents! replies were then
translated into categories which were as close as
we could come to the 1960 classification.

17 "Self-Enumeration of Housing Condition,"
Housing Division, Bureau of the Census,

1964.
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The data in Table 4 indicate that, as it was

used in Fort Smith, self-enumeration does not
yield condition data comparable to those obtained
in direct enumeration, particularly for units at
the lower end of the scale. The major problem
of measuring condition through self-enumeration
under these conditions is that householders rate
their units more favorably than "experts," home-
owners to a greater extent than renters. While
it is recognized that the experts tend to be more
critical in their ratings, the same general bias
by tenure is found when the results of self-
enumeration are compared with those obtained by
the 1960 enumerators.

Following these experiments with self-enumeration
we turned to regression methods to help identify
the characteristics which are related directly to
quality of housing. Utilizing data collected in
the 1960 census, the analyses related four
measures of housing quality to "objective™ popu-
lation and housing characteristics. (See Attach-
ment 2.) The four measures of housing quality
were:

1. proportion Deteriorating,
2. proportion Dilapidated,

3. proportion Deteriorating plus
Dilapidated,

L. proportion "Substandard."

The results we have obtained to date are based
upon block, enumeration district, and tract data
from the 1960 census for six cities. Four of
these six were chosen at random from cities of
population between 100,000 and 200,000 in 1960.
The other two, Louisville and Cleveland, were
selected because a census had been recently com-
pleted in each of these cities.

The independent variables were grouped to provide
three separate analyses for each dependent varia-
ble and for each type of area. The groups were:
"population" variables, "housing" variables, and
the combination of the two. The classification
of the independent variables as "population" and
"housing!" variables was arbitrary. The "housing"
variables were defined as those variables that
could be measured by a census of housing in which
no population data at all were collected. Some
of the "population' variables, on the other hand,
reflect the characteristics both of the housing
units and of their occupants (e.g., persons per
room) .

The computations of coefficients of miltiple
correlation are based upon census tapes contain-
ing data for the 25-percent sample of housing
units in 1960.

Our research has indicated the following about
the 1960 condition rating and its relation to
objective characteristics.

1. There is a gradient in the coefficients
of multiple correlation by size of
area. The correlations are lowest for
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blocks, increasing somewhat for enu-
meration districts, and are at a
maximum for tracts. (See Table 5.)
Our analyses thus far indicate that
errors in the ratings themselves play
an important role in this gradient.

At the tract level, the amount of
variance explained is, in our judg-
ment, high enough to warrant the use
of objective characteristics as sub-
stitutes for the enumerator rating of
condition. Although the evidence is
not as direct as for tracts, our judg-
ment is that objective characteristics
will differentiate blocks and enumera-
tion districts, as well as tracts,
with respect to quality of housing.

Comparison of the rank orders of

areas based on regressed values and
on actual ratings provides one type of
operational translation of what these
coefficients of correlation signify.
Census tracts in Fort Wayne, Indiana,
one of the six cities used in our re-
gression study, were ranked by quar-
tiles according to the percent of
units which were Deteriorating or
Dilapidated in 1960, both according to
the actual ratings obtained in 1960,
and the values predicted by the re-
gression equations. The tracts which
were placed in identical quartiles by
both the observed and the predicted
values contained 90 percent of the
units which were Deteriorating or
Dilapidated. (See Table 6.)

The estimated multiple correlations
for all types of areas--blocks, enu-
meration districts and tracts, were
found to be generally highest where
the proportion "substandard" was used
as the-dependent variable.

One set of estimates included as an
independent variable the percent of
units with bathrooms for private use,
the other set excluded this variable.
We recognize that the standard-
substandard classification itself
gives heavy weight to the presence of
a bathroom, and thus, the inclusion of
this variable may appear t6 involve
some type of circular reasoning. How-
ever, the presence or absence of a
bathroom for private use is an "objec-
tive" factor that can be obtained
readily in a self-enumerative census.
Thus, it seemed appropriate to check
on the hypothesis that the presence or
absence of a bathroom plus other
Mobjective" factors can substitute
effectively for the present definition
of the standard-substandard classifi-
cation. The evidence clearly supports
this hypothesis. The bathroom varia-
ble produces substantial increases in
the correlations.

The statistics based on the "standard-substandard!
classification appear to have played a much more
important part in the establishment of housing
policy and in the execution of housing programs
than the statistics on structural condition. A
comment is in order therefore about its useful-
ness as a measure of housing quality in 1970.

One important reason for the adequacy of the sta-
tistics based on the "standard-substandard" clas-
sification is that the statistics reflect
primarily an "objective" characteristic of hous-
ing units——the extent of availability of plumbing
facilities. In the 1950 census, only about four
percent of the units which were classified as
"substandard" were Dilapidated units with all
plumbing facilities. In the 1960 census this
rose to about nine percent. However, in the
large cities (cities of 100,000 inhabitants or
more) the Dilapidated units with all plumbing
facilities made up 15-20 percent of the total
"substandard."

Some housing analysts believe that, because of
the increased enforcement of housing codes since
1960, there has been widespread installation of
plumbing facilities in poor housing. This in-
stallation is sufficient to classify low-quality
housing as "standard." Thus, the contention is
that in 1970 the "standard-substandard" classi-
fication will no longer help identify housing of
low quality. We would agree that the identifica-
tion of housing and neighborhood quality by this
system will probably be less effective in 1970
than it was in 1960. The question is one of
degree, however.

If it is accepted that a modified "standard-
substandard” classification is the most useful
one, then to overcome this difficulty, the
Bureau of the Census must find ways of strength-
ening this classification by the addition of
other directly measurable components of housing
quality. We are preparing to test other objec-
tive factors for this purpose. This brings me to
a discussion of our present plans.

We have considered a number of methods for iden-
tifying the quality level of individual units.
Three of these start by defining a value on the
quality scale underlying each characteristic
below which a unit would be classified as inade-
quate with respect to that characteristic. (For
example, a unit could be classified as inadequate
if it did not have a complete bathroom for
private use.)

The alternatives are:

1. A simple count of inadequacies for each
unit.

2. A weighted count of inadequacies where
each one is weighted in terms of its
importance for a given index of quality
of housing.

3. For block tabulations we could identify
units without a complete bathroom for
exclusive use, and units with a complete



bathroom, but with a number of specified
deficiencies. This implies, of course,
that the availability of a private bath-
room for exclusive use will be taken to
indicate inadequate housing, without
further qualifications.

We plan to conduct a series of surveys to develop
and test measures of housing quality which will
consist of combinations of objective character-
istics. At present, the list consists of these
items:

1. Availability of a complete bathroom,
for private use.

(A complete bathroom includes a flush
toilet, a bath or shower with piped
hot and cold water, and a lavatory
with hot and cold piped water.)

2. Availability of a complete kitchen, for
private use.

(A complete kitchen includes a re-
frigerator, cook stove, and a sink
connected to piped hot and cold
water, all in the same room or
space.)

3. Kind of heating equipment.
L. Age of structure.

5. Number of closets.

(This will be expressed as a ratio
of closets per room.)

6. Whether there is a telephone in the
unite.

7. The rent paid or asked.
8. Value, or price asked.

We have two objectives in these surveys. The
first is to determine how well a measure con-
sisting of objective housing characteristics
compares with values obtained by an intensive
appraisal of housing quality. The second is to
determine the sensitivity of our proposed
measures to city size and area differences.

To meet the first objective, the survey plan
calls for a comparison between measures based on
the items I have just described, and values ob-
tained in an intensive appraisal of housing
quality. For this purpose we may use some
version of the method developed some years ago by
the Committee on the Hygiene of Housing of the
American Public Health Association. This method
is marked by the use of a rating scale on which
penalty points are assigned for certain defi-
ciencies in the structure and the unit, as well
as those in the physical neighborhood environ-
ment. The number of penalty points assigned to

a specific item increases with the seriousness of
the condition. Regression methods will be used
to determine what combinations of housing charac-
teristics are most closely related to. the total

37

penalty score, and its subtotals. The APHA
penalty scores, and components of those scores
will serve as the dependent variables. The
characteristics collected on a census schedule
supplemented in part by some of the items col-
lected as part of the intensive appraisals will
serve as the independent variables.

To meet the second objective, surveys will be con-
ducted in cities selected to provide representa-
tion by size of city (population) and geographic
region.

Five aspects of this program require emphasis:

First, our measures will be applicable to
individual housing units.

Second, the principal purpose of whatever
measure we employ, will be to identify
housing which gives indications of
having a high probability that it is
hazardous to health and safety.

Third, by basing our measures of housing
quality on objective characteristics,
we afford ourselves a greater degree
of flexibility than was previously
possible in differentiating between
levels of quality. Just as mail order
catalogues distinguish between good,
better, and best merchandise, so, the
Bureau of the Census may find it pos-
sible in the future to differentiate
not only between adequate and inade-
quate housing, but also to divide the
adequate housing into classes of
"good," "better," and "best."

Fourth, as we increase the number of objec-
tive characteristics, we may also find
it possible to develop a measure of
neighborhood qualitye.

Fifth, we will have a much greater degree
of assurance than formerly, that the
data we will provide on housing
quality in one census will be com~
parable with data which will be
collected in censuses to followe. This
follows from the fact that measures of
housing quality will reflect not judg-
ment, which is subject to a high degree
of individual bias, but rather descrip-
tions of the actual facilities and
characteristics of the housing unit.



Table 1.--CONDITION OF OCCUPIED HOUSING UNITS; 1960 CONTENT
EVALUATION ESTIMATES DISTRIBUTED BY CONDITION RATING
IN THE 1960 CENSUS OF HOUSIN

(In thousands)

Evaluation progrem Census rating

rating Sound Deteriorating Dilapidated

NUMBER
Totalessssneseenennnees | 48,853 40,485 6,255 2,113
SOUNAecescsccscscscccsssscncs 38,751 35,792 2,703 256
Deteriorating.sececceccesesss 6,820 3,928 2,275 617
Dilapidated.cceesscccaccccaas 3,282 765 1,277 1,240
Total Sound Deteriorating Dilapidated

PERCENT
Totaleceseocseosesosnee 100.0 jf 100.0 82.9 12.8 4.3
SOUNG4 e eennneennnsensnacanns 79.3 §100.0 | 92.4 7.0 0.7
Deterioratingeceeesececccceses 14.0 |} 100.0 57.6 33.4 9.0
Dilapidatedscessscecccscccesns 6.7 f§ 100.0 23.3 38.9 37.8

1/ Units correctly included in census, and for which condition ratings were obtained or
imputed in both the census and the evaluation study.

SOURCE: U. S. Bureau of the Census. Evaluation and Research Program of the U. S. Censuses

of ation Hous. 1960. Accuracy of Data on Housing Characteristics.
Series ER 60, No. 3, Washington, D. C., 1964, table 2A.

Table 2.--ESTIMATES OF NET ERROR IN NUMBERS AND PERCENTAGE DISTRIBU-
TIONS OF OCCUPIED UNITS CLASSIFIED BY INDICATORS OF
QUALITY OF HOUSING,. 1960 vs. 1950

Estimated net error
(Census estimates minus evaluation program estimates)
Percentage Relative error
Classification Number points (G-EP x 100)
1950 1960
000y | ooey | 1950 | 1960 | 1950 1960
SOUNAsessaeesasasrcsssnsassnsas X 1,734 x 3.6 x 4.5
Not Sound..eceeeesscecscacoscnns X -1,734 X -3.6 X =17.2
Deteriorating.ececeeeccesssssscece x =565 X -1.2 b -8.3
Not Deteriorating..c.cseccsessess b'e 565 b'e 1.2 X 1.3
Dilapidatede..ceeeececceccsenass 343 -1,169 0.9 2.4 10.3 -35.6
Not Dilapidated..cceeeecececcesss =343 1,169 -0.9 2.4 -0.9 2.6
Substandardd ... ...eeeerenenns -48 -585| -0.1 -1.2 -0.3 1.3
Not Substendardl/............... 48 585 | 0.1 1.2 0.2 1.4
1/ Not an official designation by the Bureau of the Census. Includes units which were
Dilapidated, or, if not Dilapidated, lacked one or more of the following: piped hot water in

the structure, flush toilet for exclusive use, bathtub or shower for exclusive use.
x--Classification not available for 1950.
SOURCES: (1) 1950 Census data from U.S. Census of Housing: 1960, Volume IV, Components of
Inventory Change. Final report HC(4), Part IA, No. 1, table 1.
(2) 1950 data from U.S. Bureau of the Census, Bureau of the Census Technical Paper
No. 4, 1960, table 14; and Post-Enumeration Survey, 1950, Results Memorandum %22,
December 22, 1953, table 1.

(3) 1960 date from U. S. Bureau of the Census, Accuracy of Date on Housing Character—
istics, Serieg ER 60, No, 31, 1964, tables 24 and 3A.
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Table 3.--ESTIMATES OF NET ERRORS IN TRENDS OF OCCUPIED UNITS CLASSI-
FIED BY CENSUS INDICATORS OF QUALITY OF HOUSING, 1960 vs. 195

Differences, 1960-1950 according to:
Censuses of Housing Evaluation studies
Classification in:— inge
Number Number
of units Percent of units Percent
(000) (000)

Dilapidated..cecoveccccescoses -1,635 -41.9 -6 -0.2
Not dilapidated...cccecesccecss 11,690 29.9 9,318 23.2
Substandard....eeeceeeeseccces -6,782 ~bbee 5 -6,829 -43.1
Not substandard...eeceececcess 16,837 60.8 16,134 57.5

1/ Based on adjusted data. 1950 evaluation program date adjusted for nonre-
sponse., 1960 evaluation program data adjusted for coverage error and nonresponse.

SQURCE: See table 2.

Table 4.~~-PERCENTAGE AGREEMENT BETWEEN "EXPERT" AND RESPONDENT RATINGS
OF CONDITION FOR IDENTICAL UNITS BY TENURE, FOR
FORT SMITH, ARKANSAS: 1962

=
Respondent rating as percent of
. Total "expert" rating
"Expert" rating number Percent
Probably
of units Sound Probably not Not
sound sound sound
Owner-occupied units:
Sound..eesoeoseocnces 10,788 100 PIA 4 2 0
Not soundd/.......... 931 100 i, 29 27 0
Renter-occupied units:
Sound..coeveccccccnse 4,388 100 83 13 2 2
Not soundl/..........| 1,795 100 46 20 6 28

1/ The category "ot sound" is a combination of Deteriorating and Dilapidated
as defined for the 1960 Census.



Table 5.--UNWEIGHTED AVERAGE COEFFICIENTS OF MULTIPLE CORRE-

LATION FOR BLOCKS, E.D.'s, AND TRACTS IN SIX CITIES
— e —————————————————————————— o ————

Average of R
Blocks | E.D.'s | Tracts

Classification and variable group

I. HOUSING VARIABLES

A, Deteriorating...ccceceescecscsscccssecscsccccsccans .512 .661 .833
B, Dilapidated...cceseeeecccacesssrcsccssacccccccases 465 .626 .795
C. Deteriorating and Dilapidated....cceeveeeecccssaes .587 .709 .856
D. Substandard--bathroom variable excludedl/......... .579| .730| .884
E. Substandard--bathroom variable includedl/......... .820| .908| .960
II. POPULATION VARIABLES
A. Deteriorating........ cesnees teeecsseccaceccssabans <539 .700 914
B. Dilapidated......... N 439 .619 847
C. Deteriorating and Dilapidated....... teeereseeanans .596 .725 .922
D. Substandard......c.eeesseccecsssococcnsss cesenenee .669 .835 .955

III. HOUSING AND POPULATION VARIABLES COMBINED

A, Deteriorating...cccecececccacenes tesescsscsescsnnse .579 740 .932
B. Dilapidated.sccecesccccssccscsscsscacccsas ceessens .511 .698 .896
C. Deteriorating and Dilapidated..secesscessececssces .648 773 944
D. Substandard--bathroom variable excludedl/.. ....... .708 .865 .966
E. Substandard--bathroom variable includedl/......... .839 .928 .980

1/ Bathroom variable is percent of units with bathroom for private use.

Table 6,--ESTIMATED QUARTILE DISTRIBUTION OF TRACT RANKINGS BY PERCENT OF
ALL UNITS WHICH WERE "DETERIORATING" OR "DILAPIDATED" IN 1960,
CROSS-TABULATED BY QUARTILE DISTRIBUTION OF TRACTS ACCORDING
TO REGRESSED VALUES——F?iVWAYNE, INDIANAL

Quartile rank of tract accord- Quartile rank according to regressed value
ing to observed value 1 2 3 4
A. NUMBER OF TRACTS
N ceeceessens [ 10
2... ceeene .. ceescesces 8 1 1
Beeenacnnne ceesaes seessessssssensas 2 6 2
hevessooones ceessessecss cecessencns 3 6
B. NUMBER OF DETERIORATING AND
DILAPIDATED UNITS
liieeeecesasesonnsscnnea secesaesee 4,548
Recessessoessssssossnase cesersascens 1,515 265 140
3eeeeanes seeesessesacsssesssassanne 157 347 97
heveesssassansansons eeeescesscnsans 72 106
C. PERCENT DISTRIBUTION OF DETERIORAT-
ING AND DILAPIDATED UNITS
liceeeeeoseoacrsacescnsssacsanas cecee 62.8
Recesssssessensne teeesesssecsences . 20.9 3.7 1.9
3eeeeerssscescsacessceonssscccnces . 2.2 4.8 1.3
Leooesoosncasssssassassesssascssnse 1.0 1.2

1/ Based on regressions computed specifically for Ft. Wayne. Input from
data contained in the 25-percent sample detailed record of the 1960 Census.



Attachment 2

List of variables used in stepwise regression for six-city analysis

Variable

Numerator

Denominator

II

1. Median family income -_ -
2. Percent Negro population Number of Negroes Total persons
3. Percent nonrelatives of head Number of nonrelatives Total persons
L. Percent persons 25+ years of age with Persons 25+ years of age Persons 25+ years of
less than 5 years of school w/less than 5 years of age
school
5. Percent persons 25+ years of age with Persons 25+ years of age Persons 25+ years of
less than 8 years of school w/less than 8 years of age
school
6. Percent of families with less than Families with less than Total families
$3,000 of income $3,000 of income
7. Percent of persons unemployed Unemployed persons in Persons in civilian
civilian labor force labor force
8. Percent of persons employed as household Persons employed as Employed persons
workers, service employees, or laborers household workers, service
employees, laborers
9. Percent of females employed as household Females employed as house- | Employed females
workers hold workers
10. Percent of owner-occupied units Owner-occupied units - Occupied units
11. Percent of units occupied by nonwhites Units occupied by non- Occupied units
whites
12. Percent of units classified "Deteriorating' units All units
"deteriorating"
13. Percent of units classified "Dilapidated" units A1l units
"dilapidated"
14. Percent of units classified "Deteriorating" or A1l units
"deteriorating" or "dilapidated" "dilapidated" units
15. Percent of units "substandard" "Substandard" units A1l units
16. Percent of units with bathroom for Units with bathroom for A1l units
exclusive use exclusive use
17. Percent of units in structures Units in structures with A1l units
containing 3 or more units 3+ units
18. Percent of units in structures Units in structures built | All units
built 1939 or earlier 1939 or earlier
19. Percent of units heated by "other Units heated by "other All units
means with flue," "other means without means with flue," "other
flue," or "not heated" means without flue," or
""Not heated"
20. Percent of units heated by "other means Units heated by "other All units
without flue" or "not heated" means without flue" or
"not_heated"
2l. Percent of occupied units with one Occupied units with one Occupied units
person oecupancy person occupancy
22, Percent of occupied units with 1.01 Occupied units with Occupied units

or more persons

1.01+ persons per room
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Variable

Numerator Denominator

23. Percent of occupied units occupied
by recent movers

Occupied units occupied Occupied units
by recent movers

2L. Percent of owner-occupied units valued Owner-occupied units Occupied units
under $10,000 or renter-occupied units valued under $10,000 except renter-
with gross rent less than $80 and renter-occupied occupied with "no
units with gross rent cash rent"
less than $80
25. Percent of owner-occupied units valued Owner-occupied units Occupied units
under $10,000 or renter-occupied units valued under $10,000 except ren?er-
with gross rent less than $60 and renter-occupied occupied with ™no
units with gross rent cash rent

less than $60

—__—_—__——__———————_——_—————————_:_———
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CHANGE IN MORTALITY TREND IN THE UNITED STATES AND CERTAIN OTHER COUNTRIES

Iwao M. Moriyama, National Center for Health Statistics

After a long period of rapid decline in
mortality, the downward trend lost its momentum
during the 1950 decade in the United States (See
Figure 1). The death rate began to level off
about 1950 and has been stagnant for the past
15 years.

A number of countries under enemy occupatim
experienced excess mortality during the war
years, but after the cessation of hostilities
there appeared to be a resumption of the down-
ward trend of the prewar period. However, in
the 1950 decade a marked slowing down in the
rate of decline began to take place. The same
phenomenon has occurred elsewhere. There has
been either a marked change in the rate of de-
cline or relatively little change in the death
rates since 1950 in the following countries:
Sweden, Finland, Norway, Denmark, the Nether-
lands, England and Wales, Austria, Belgium,
Czechoslovakia, France, Italy, Chile, Japan,
Australia and New Zealand. The movement of the
death rate in recent years has been distinctly
upward in Norway, the Netherlands and Denmark.

In the United States, the change in trend
has occurred in the death rates for both males
and females, and for whites and nonwhites. The
death rate has leveled off for residents of
almost every State. In a number of States, the
crude death rate is now rising.

The leveling off effect may be seen in the
death rate for each age group up to 55 years
(See Figure 2). The effect is much more marked
in the younger ages where the slope of the trend
line has been steeper.

Of particular interest and significance is
the trend of the infant mortality rate (See
Figure 3). During the period 1933 to 1949, the
infant mortality rate for the United States
decreased about 4 percent each year. Beginning
about 1950, the rate of decrease in infant mor-
tality dropped to 1 percent per annum. For
nonwhite infants the deceleration in the down-
ward trend is even more marked. During the
years 1933 to 1949, the mortality rate for
nonwhite infants decreased 4.6 percent per annum.
Between 1950 and 1964, the rate of decline slowed
down to 0.6 percent per year. As a consequence,
the gap between the rate for white and nonwhite
infants has widened during the past decade.

The trend of neonatal mortality rates as
well as that for the postneonatal period has
been affected. The infant mortality rate for
residents of urban places has leveled off as has
the rate for rural residents. The change in
infant mortality trend has not been limited to
any particular section of the country, although
the degree of leveling off of the rates has not
been uniform.

Because of the change in the infant mor-
tality trend in the United States, the present
situation in this country is less favorable
relative to other countries than was the case
25 to 30 years ago. The infant mortality rate
for the United States is currently significantly
higher than the rates for the various Scandina-

vian countries, the Netherlands, Switzerland,
England and Wales, Australia, New Zealand and
several other countries such as Japan, Czechos-
lovakia and France. Although there are indica-
tions of changes in trend for other countries
such as Australia, England and Wales, New Zealand,
Norway and Sweden, these changes are not nearly
as great as those experienced in the United
States. On the other hand, the rates for other
countries of low mortality continue to decline.
Therefore, the United States is steadily losing
ground with respect to its international ranking
of infant mortality rates.

There are a number of possible reasons for
the change in the mortality trends. For example,
it is possible for the death rate to level off as
a result of changes in completeness of death
registration, definitions or in statistical
practices. It may be due to errors in inter-
censal population estimates, or in the statement
of age on death certificates or in the census
enumeration. However, there does not seem to be
any evidence to support the view that the changes
in trend are statistical artifacts.

The studies of mortality trends in the
United States, England and Wales and in Chile
indicate that the leveling off of the death rates
can be accounted for by a combination of two sets
of factors. The first is the dramatic drop in
the death rates for diseases of infectious origin
with the successive introduction and application
of pneumonia serum therapy, the sulfa drugs and
the antibiotics. The accelerated decline started
about 1938 and then lost its impetus in the
1950's. By that time, the mortality from dis-
eases of infectious origin had reached a level
where it no longer contributed in a major way to
the total number of deaths. Even if the trend of
the death rates for the infective and parasitic
diseases, including pneumonia and influenza, had
continued downward without interruption, this
would not have accounted for all of the leveling
off of the total death rate.

The long-term decline in mortality from the
infectious diseases resulted in a major realign-
ment of the principal causes of death which
uncovered a second set of factors. These factors
involve the trends of mortality from the presently
numerically important causes of death, namely,
malignant neoplasms and cardiovascular-renal
diseases at all ages, congenital malformations
through the childhood years, accidents and other
violence from childhood through middle age,
cirrhosis of the liver in middle age, and diabetes
mellitus from middle age into old age. Also, new
problems are emerging. The dramatic upward trend
of the chronic bronchopulmonary disease mortality
from middle age onward seems particularly signifi-
cant. The combined effect of these various trends
is to slow down the rate of decline of the total
death rate.

It is difficult to determine precisely the
roles played by the different factors in affect-
ing the general mortality trend. The indications
are that the leveling off of the death rates for



the infective and parasitic diseases, influenza
and pneumonia, and the other diseases of the
respiratory system did not account for a large
part of the deceleration of the rate of decline
of the death rates for all causes for most age
groups. Much more important seem to be the
trends for the chronic diseases such as cardio-
vascular-renal diseases and malignant neoplasms
in the adult population, malignant neoplasms
and accidents and other violence in the younger
population, and congenital malformations among
children. These diseases and conditions con-
stitute the hard core for which prevention of
deaths is more difficult.

An interesting and important question is
why the rate of decline of the pneumonia death
rate changed during the past decade after a
period of impressive decrease. These changes in
the rate for age groups in which the death rate
has reached a low level are understandable.
However, the pneumonia death rates are still
high for the older age groups, and for infants
and preschool children. Similarly, the rates
for nonwhites are still higher than those for
whites and the rates for males are higher than
those for females. There is considerable spread
in the level of the death rates for the various
age, color, and sex groups, but the leveling off
of the pneumonia death rate for all groups has
taken place about the same period. This paral-
lelism in the trends by sex, color, and age
appears too regular to be true. It seems strange
that these changes should have occurred at about
the same time. For some segments of the popula-
tion the pneumonia death rates are so low that
for all practical purposes, the notion of an
irreducible minimum can be accepted. For the
other subgroups of the population, it would seem
that there should be further prospects of reduc-
tion in the death rate. Actually, the pneumonia
death rate is now increasing for the older age
groups, indicating the possibility of antibiotic-
resistant organisms playing an increasing role in
older pneumonia patients.

With regard to the total death rate, there
may be some question as to whether the irreducibk
minimum has been reached. The examination of the
death rates by cause of death indicates that
further declines are possible. Also, comparison
of death rates by age and sex for the various
countries of low mortality for the years 1959
and 1960, depending upon their availability,
shows that the structure of the death rate for
the United States is far from the lowest. If
the lowest age-sex specific death rate achieved
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by any country of low mortality in 1959 and 1960
had been obtained in the United States in 1960,
there would have been about 397,000 fewer deaths
in the United States. This means that the crude
death rate for the United States would have been
7.3 per 1,000 population as compared with the
recorded death rate of 9.5 per 1,000 population.
For males, the expected death rate would have
been 7.8 as compared with the recorded rate of
11.0 per 1,000 population. For females the
corresponding rates would have been 6.9 as
compared with 8.1 per 1,000 population.

It is difficult to say what the biological
irreducible minimum is. However, it is obvious
that the death rates in the United States are
far above the low levels established in the
Scandinavian countries and in the Netherlands.
Even for these countries, the rates cannot be
considered the lowest possible figures because
lower mortality rates than those recorded in
1959 or 1960 have been observed for some age
groups in the years prior to 1959.

The recent change in the rate of decline of
the death rates in the United States does not
appear to be a temporary phenomenon. The provi-
sional death rate of 9.4 per 1,000 population in
1964 and 1965 are low relative to past rates,
but they are far from the continuation of the
downward trend established between 1938 and
1954. Further decreases may be recorded in the
future, but it seems unlikely that the death
rate for the United States will soon approach
the levels already attained by various other
countries.

Summary and Conclusions

After a long period of rapid and substan-
tial decline, the death rate for the United
States has reached the point where further
decreases as experienced in the past cannot be
anticipated. Similar changes in the trend of
the crude death rate may be observed in the
data for a number of other countries.

In the United States, the mortality trends
for every age group from infancy to late middle
age or old age--whites as well as nonwhites, and
females as well as males--have changed in recent
years.

Further declines in mortality are possible
but they are likely to be modest ones. In view
of the mortality experience for the past decade,
it does not seem likely that the death rate for
the United States will soon approach the levels
already attained by various other countries.



FIGURE |I. CRUDE DEATH RATES: UNITED STATES, 1900-1965
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FIGURE 2A. DEATH RATES PER 100,000 POPULATION: UNITED STATES, 1930-60
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FIGURE 2B. DEATH RATES PER 100,000 POPULATION: UNITED STATES, 1930-60
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INTERNATIONAL RESEARCH ON MORTALITY!

Ruth R. Puffer? and G. Wynne Griffith, 3 Pan American Health Organization

The marked decline in death rates during
this century in the United States as well as in
other countries of the Americas has been due
principally to the measures taken for the pre-
vention of communicable diseases, and the de-
cline has been much greater for mortality in
infancy and childhood than in adult life. Al-
though the decreases in the deaths due to ma-
laria and to tuberculosis have also affected the
death rates in adult life, further reduction in
death rates in the United States, as 1in other
countries, requires greater understanding of the
causation of mortality in adults, especially that
due to cardiovascular diseases and cancer. The
slowing down in the decline in mortality in the
last decade in the United States (1)and in other
countries indicates the need for a continuing
analysis of these problems.

The fact that death rates from diseases
of the heart, particularly coronary heart dis-
ease, were much higher in the United States
than in many other countries of the world was
the initial observation (2) that led the Pan
American Health Organization to undertake the
Inter-American Investigation of Mortality. It
was thought that clues to the causative factor or
factors could be obtained if the wide differ-
ences in the observed mortality were verified,
that is, if the differences were shown not to be
due to variations in medical practice, in ter-
minology, and in the classification of the un-
derlying causes. Thus, this Investigation was
designed to study mortality in adult life in the
60-year age span from 15 to 74 vyears with
particular attention to cardiovascular diseases
and cancer. In this collaborative research
project, which involved the intensive study of
deaths in 12 widely separated cities (two En-
glish-speaking, two Portuguese-speaking, and
eight Spanish-speaking), great care has been
taken to obtain complete data to ensure the

uniform assignment of the underlying cause of
death. The results of this large-scale study of
43,298 deaths are now being analyzed and will
be published in full later this year.

A previous publication (3) has described
the events which led to this Investigation in the
period 1957 to 1961, the planning conferences
held in 1961 and 1962, the selection of the 12
participating cities and the principal collabora-
tors in these cities, and the method of data
collection to assemble all available clinical,
laboratory, and autopsy findings on approxi-
mately 2,000 deaths per year for two years in
each city. The field work was carried out from
1962 to 1964 and all records werereceived for
processing and analysis in 1965. The under-
lying cause of death has been classified, in ac-
cordance with international procedures, with the
assistance of two outstanding medical referees:
Dr. Percy Stocks, formerly of the General
Register Office of England and Wales and former
Director of the WHO Center for International
Classification of Diseases; and Dr. Dario Curiel,
former Director of the Latin American Center
for Classification of Diseases in Venezuela.

The results have revealed remarkable dif-
ferences in mortality in adult life, Much more
information on causes of death is available from
hospital and autopsy reports than is provided
on official death certificates. In several cities
death rates for preventable diseases and con-
ditions in early adult life are excessive. The
Investigation indicates that it is time for stat-
isticians to take a new look at mortality statis-
tics and to introduce needed changes so that
mortality statistics will again become (as in the
past) an important research tool.

At this time some of the results are pre-
sented in order to show the nature of the ma-

1. This research project was made possible by a research grant (GM-08682) of the National Institute
of General Medical Sciences, U,S. Public Health Service. This paper was prepared for the Meeting of
the Social Statistics Section of the American Statistical Association on 15 August 1966, Los Angeles,

California.

2, Chief, Health Statistics Branch, Pan American Sanitary Bureau, executive organ of the Pan Ameri-
can Health Organization, Washington, D. C. and Principal Investigator, Inter-American Investigation

of Mortality,

3. Epidemiologist-in-Charge, Inter-American Investigation of Mortality, Pan American Sanitary Bu-

reau, Washington, D, C.



terial, the need for prevention, and possible
directions for further research. Data for five
of the cities are used--San Francisco in the
United States; Bristol in England; Guatemala
City in Central America; Caracas, Venezuela,
in northern South America; and Santiago, Chile,
at the other end of the continent. The princi-
pal collaborators in these cities are as follows:

Dr. Ellis D. Sox, Director of Public
Health, City and County of San
Francisco, California :

Professor R. C. Wofinden, Medical
Officer of Health, City and County
of Bristol, and Professor of Public
Health, University of Bristol School
of Medicine, England

Dr. J. Romeo de Leén, Jr., Medical
Officer, Epidemiology Branch,
Division of Public Health, Institute
of Nutrition of Central America and
Panama (INCAP), Guatemala City,
Guatemala

Dr. Carlos L. Gonz4lez, Technical
Adviser, Ministry of Health and
Social Welfare, and Professor of
Preventive Medicine, Vargas Medical
School, Central University of Venezuela,
Caracas

Dr. Adela Legarreta, Professor of
Biostatistics, School of Public Health,
University of Chile, Santiago

Death Rates by Age for Cities and Corresponding
Countries o

Differences in the age-specific death rates
for the five cities in the 60-year age span are
clearly evident, the death rates in the three
10-year age groups from 15-44 years being two
or three times higher in one city than in another
(Table 1 and Figure 1). The death rate of San
Francisco is twice as high as the rate of Bristol
in the age group 35-44 years, and about 50 per
cent higher for age groups 25-34 years and 45-
54 years.

Figure 2 was prepared in order to illus-
trate the possible similarity between these death
rates of cities and those of the corresponding
countries as a whole, and to point out any equal-
ly wide variation in the rates in those countries.,
For the national rates, the figure includes the
data for two additional age groups, under 15
years and 75 years and over. The data for the
cities have been confined to the 60 years for
which accurate death rates for residents were
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Table 1

Annual Death Rates per 1, 000 Population for 10-
Year Age Groups, 15-74 Years, in Five Cities,
Inter-American Investigation of Mortality,

1962-1964
Guate- s
Bris- |“2'2"| mala F 2% | san-
Age group tol, €38, | City, [ 72" |tiago,
[England]’ *€~|Guate-|[c18°" [Chile
zuela U.S.Al
mala
15-74 years
Crude 8.9 4.1 5.4 10.51| 7.7
Age-adjusted 4.6 5.0 5.8 5.5 7.3
15-24 years 0.7 1.1 1.5 0.9] 1.2
25-34 years 1.0 | 1.4| 2.6 1.6 | 2.6
35-44 years 1.9 2.6 4,2 4.0 6.0
45-54 years 5.7 6.7 7.8 8.3 110.6
55-64 years 16.2 |18.3 | 16,7 | 18.8 |23.2
65-74 years 41,7 34.6 37.1 35.7 |45.0
Figure 1

Annual Deaths per 1, 000 Population for Adults
15-74 Years of Age, in Five Cities, Inter-
American Investigation of Mortality,

1962-1964
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obtained in the Investigation.

As was pointed out by the principal col-
laborator in Bristol, the death rate in that city
is practically the same as for England and
Wales as a whole, and has been so for many
years. In Venezuela the situation is entirely
different, the rate for the country being much:
higher than in the capital city, especially for
the age period 15-54 years. Since the regis-
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Figure 2
Annual Deaths per 1,000 Population for Adults 15-74 Years of
Age in Five Cities, and for All Ages in Corresponding Countries,
Inter-American Investigation of Mortality, 1962-1964
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tration of deaths in rural areas is known to be
incomplete, the urban-rural differences are
probably even greater. In Guatemala City like-
wise the death rates for the city are well below
those for the country as a whole, while in
Chile the death rates for the country also ex-
ceeded those in Santiago in the three 10-year
age groups from 15-44 years. Many factors
probably contribute to the lower death rates in
the capital cities in these Latin American coun-
tries--such as, for example, the concentration
of health and medical facilities in cities.

In San Francisco mortality appears to
follow a different pattern, the death rates in
that city being definitely in excess of those in

the United States for the age span 35 to 64 years.

The data presented in these two figures
give a clear indication of wide variations in
death rates in the 30-year age span 15-44 years
in these five cities and between the capital cities
and Latin American countries as a whole.
Indeed, mortality in rural areas in Latin
America may be many times--six to eight--
higher than the lowest of the rates found in one
of these five cities., The excessive mortality,
not only in certain capital cities, but even more
so outside them is a challenge to all concerned
with the health of the population. Also the
differences between mortality in cities and that
in the corresponding countries certainly indi-
cate the need for analysis of resident data by
causes in urban and rural areas, as a basis

for measuring health problems in Latin Amer-
ican countries as well as in the United States.

Death rates by sex also show marked
variations, the mortality of males being con-
sistently higher than that of fernales in the same
age groups in the same city (Figure 3 and Ta-
bhle 2). The age-adjusted death rate* of males

Figure 3
Annual Deaths per 1, 000 Population for Males
and Females 15-74 Years of Age in Five Cities,
Inter-American Investigation of Mortality,
1962-1964

MALES FEMALES
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* Death rates have been adjusted by the direct method to a standard population, the composite popula-

tion of the cities included in the Investigation.
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Table 2

Annual Death Rates per 1,000 Population, by Sex, for 10-Year Age Groups,
15-74 Years, in Five Cities, Inter-American Investigation of Mortality, 1962-1964

Male Female
Age group Guate- San Guate- | San
Bristol |[Caracas| mala Fran- |Santiago|Bristol [Caracas| mala | Fran- [Santiago
City cisco City cisco
15-74 Years
Crude 11.1 4.5 6.4 13.8 10.0 6.9 3.6 4.6 7.5 5.8
Age-adjusted 6.3 6.3 7.0 7.2 9.8 3.2 4.0 4.9 4.0 5.4
15-24 years 0.9 1.6 2.2 1.0 1.6 0.4 0.6 1.1 0.9 0.9
25-34 years 1.3 1.6 3.5 1.8 3.3 0.6 1.2 1.9 1.4 2.1
35-44 years 2.3 2.9 5.5 4.8 8.4 1.5 2.3 3.1 3.3 4.0
45-54 years 7.3 7.9 9.1 11.3 15.0 4.1 5.5 6.8 5.6 7.0
55-64 years 23.8 23.1 18. 6 26.1 31.9 9.6 14.6 | 15.3 11.8 16. 6
65-74 years 58.0 47.7 40.8 47.5 57.3 |[31.4 27.6 | 34.6 25.7 37.1

for the 60-year age span in Bristol (6.3 per
per 1,000 population) was nearly twice the rate
of females (3.2). In San Francisco the corre-
sponding age-adjusted rates were higher for
both males and females, namely, 7.2 and 4.0
per 1,000 population. For the other three cities,
they were as follows: Caracas, male 6.3, fe-
male 4.0; Guatemala City, male 7.0, female
4.9; Santiago, male 9.8, female 5.4.

The data from these five cities were of
good quality: of the 18,869 deaths studied, 51.2
per cent had occurred in hospitals, autopsies
had been performed on 44,2 per cent, and 62.7
per cent of the deceased had been hospitalized
during their last year of life.

Important Causes of Death in Forty-Year Age
Span

In these populations mortality in young
adult life shows much more variation than in
the older age groups. An analysis of the causes
of death is therefore presented for the 40-year
age span 15-54 years with division into two
20-year age groups, 15-34 years and 35-54
years, and with adjustment of the rates to the
same standard populations (Tables 3 -and 4).
Because of the higher rates in males than in
females, the material is presented for the sexes
separately. In Figure 4 and Table 3 the death
rates from selected important causes of death
in males are shown for the two 20-year age
spans. In early adult life, 15-34 years, exter-
nal causes (accidents and violence) caused
more than half the male death rate in four of
the five cities. Malignant neoplasms and dis-
eases of the heart were responsible for from 7
to 27 per cent of the age-adjusted death rates.

Bristol had the most favorable death rate and
practically all the excess mortality in Caracas
and San Francisco, as compared with Bristol,
was due to accidents, suicide, and homicide.
In the other two cities, Guatemala City and
Santiago, mortality from accidents and violence
was also very high; in addition the group
comprising alcoholism, alcoholic psychosis, and
cirrhosis of the liver (treated as a single group

Figure 4
Annual Age-Adjusted Death Rates from Important
Causes of Death per 100,000 Population for
Males 15-34 Years and 35-54 Years in Five
Cities, Inter-American Investigation of Mortality,
1962-1964
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Table 3

Annual Age-Adjusted Death Rates from Important Causes of Death per 100, 000 Population,
for Males 15-34 Years and 35-54 Years of Age, in Five Cities,
Inter-American Investigation of Mortality, 1962-1964

15-34 Years 35-54 Years
Cause of Death San [Guate- San |[Guate-
Bristol Cara-Fran_ mala s,an’ Bristol Cara- Fran-| mala 'San-
€as lcisco City tiago cas lcisco City tiago
All causes 104.8 [160.6 [137.3|275.3 |234.7| 436.7 |499.8(756.0[702.4 |1116.9
Tuberculosis (001-019) - 5.8 20.7 | 20.4 7.6 | 13.8| 11.0| 52.4 [157.8
Malignant neoplasms
(140-205) 20.8 8.8 91| 11.1 | 15.5|107.2 | 98.5(121.1 76.1 {110.7
Diseases of heart (400-443) 4.8 10.1 0 6.4 10.7]163.8 |113.7/189.3| 58.8 | 79.2
Alcoholism, alcoholic
psychosis, and cirrhosis of
liver (307, 322, 581) - 1.2 .3 26.4 | 37.5 3.2 | 34.5/160.9(132.8 |291.6
Vascular lesions affecting
central nervous system
(330-334) 1.2 1.6 .9 4.7 3.1| 25.6 | 24.4| 17.6] 16.3 | 35.1
External causes (E800-E999) 57.3 |111.6 | 94.8 | 147.9 |105.6| 38.4 | 93.6(130.0(181.2 |[198.9
Motor vehicle accidents
(E810-E825, E830-E835) 33.1 17.2 | 38.3| 39.1 | 36.1 11.4| 19.4| 24.8| 65.1 | 68.2
All other accidents
(E800-E802, E840-E962) 12.4 [ 17.5 | 29.6 | 30.4 | 29.0 8.7 22.1| 27.5| 47.1 | 58.2
Suicide (E963, E970-E979) 10.8 | 15.0 | 16.0| 30.6 | 19.4| 18.3 | 17.4] 63.1] 27.0 | 34.7
Homicide (E964, E965,
E980-E999) 1.0 | 61.9 | 10.9| 47.8 | 21. - 34,7| 14.6] 42.0 | 37.8
All other causes 20.7 | 21.5 | 19.4| 58.1 | 41. 90.9 | 121.3]|126.1|184.8 [243.6

since 84.2 per cent of all cirrhosis deaths at
these ages in these cities were known to be
associated with alcoholism) appeared as a sig-
nificant cause. Tuberculosis also contributed
to the excessive mortality.

In the next 20-year age span(35-54 years)
malignant neoplasms and diseases of the heart
caused a major proportion of the male death
rate in four of the cities. The death rate from
diseases of the heart in San Francisco was
much higher than in the three Latin American
cities., This high rate is principally accounted
for by coronary heart disease. The death rate
from this cause was also high in Bristol. As
pointed out recently by Reid (4) the recorded
mortality from arteriosclerotic heart disease
among U.S. white males is substantially higher
than among British males. The difference in
rates in these two cities, however, was not
significant. Table 5 shows for each city two
sets of age-adjusted death rates from arterio-
sclerotic heart disease, the first based on the
death certificates and the second on the final
assignments of cause made by the medical ref-
erees after review of all available information.
In the age span here considered negligible
changes occur in Bristol for both sexes, but in

San Francisco the death rates, particularly of
males, were reduced following review. Thus
the differences between these two cities became
less marked. Although in Guatemala City and
Santiago the rates for both sexes increased
slightly on final assignment, the disparity be-
tween them and the two English-~speaking cities
remains considerable, a fact which confirms
one of the observations that led to this Inves-
tigation.

In the age group 35-54 years violence and
the various forms of alcoholism were respon-
sible for excessive deathrates in San Francisco,
Guatemala City, and Santiago and together they
accounted for much of the excess over the rate
in Bristol. The importance of alcoholism has
been recognized in San Francisco and Santiago;
however, the additional data collected in this
Investigation resulted in many more deaths being
attributed to alcoholism and alcoholic cirrhosis
of the liver. Of the deaths certified as due to
cirrhosis of the liver, alcoholism had been men-
tioned in only 33.3 per cent, whereas after the
Investigation, of those classed to this cause
84.2 per cent were associated with alcoholism.,
Also, the excessive death rates from external
causes in these cities of the Americas could
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AnnualAge-Adjusted Death Rates from Important Causes of Death per 100, 000 Population,
for Females 15-34 Years and 35-54 Years of Age, in Five Cities,
Inter-American Investigation of Mortality, 1962-1964

15-34 Years 35-54 Years
Cause of Death San |Guate- San |Guate
Bristol | ©@T24Fran- | mala s_a“' Bristol| €2T2-|Fran-| mala | San-
€as |cisco | City tiago cas |cigco| City |tiago
All causes 52.3 |88.2 |109.1 |143.2 |143.7 |258.6 [363.5 [425.1|462.8 |528.5
Tuberculosis (001-019) - 4.3 11 23.9 ] 14.2 4.4 |12.1 1.1} 35.5 | 31.1
Malignant neoplasms
(140-205) 8.5 |10.5| 15.2 | 10.8 | 14.8 |117.0 [135.0119.1|133.5 |131.4
Diseases of heart (400-443) 0.7 4.9 .1 9.3 5.8 | 50.5 | 61.6| 45.9| 46.8 | 49.9
Alcoholism, alcoholic
psychosis and cirrhosis
of liver (307, 322, 581) 1.2 0.8 | 13.2 4.7 5.0 0.9 4.7 1104.0( 21.8 | 81.2
Vascular lesions affecting
central nervous system
(330-334) - 1.1 .8 0.6 3.1 1 21.2 |24.2| 26.8} 23.1 | 37.9
Complications of pregnancy,
delivery and puerperium
(640-689) 1.2 |17.7 24.9 | 38.3 1.3 6.5 1.8 15.9 | 27.8
External causes (E800-E999) 24.2 [24.6 | 46.6 | 13.8 | 26.3 | 20.9 |20.3] 65.7| 16.1 | 27.6
Motor vehicle accidente .
(E810-E825, E830-E835) 9.8 3.6 | 11.8 2.8 5.4 8.1 8.7110.3 5.9 6.8
All other accidents
(E800-E802, E840-E962) 6.1 4.5 .2 2.6 7.8 1.5 2.8121.3}] 2,6 8.1
Suicide (E963, E970-E979) 7.3 |[11.5 | 13.6 2.4 1 11.3 ] 10.3 6.1]125.5| 3.8 9.8
Homicide (E964, E965,
E980-E999) 1.0 5.0 | 14.0 6.0 1.8 1.0 2.7 8.6 3.8 2.9
All other causes 16,5 [24.3 | 17.1 | 55.2 | 36.2 | 42.4 |99.1]60.7]170.1 [141.6
not have been as clearly defined on the basis from malignant neoplasms and heart disease

of the information on the death certificate.
In some Latin American cities, the external
cause of injury is not routinely recorded on
death certificates and thus the high death rates
from motor vehicle aecidents have not been gen-
erally recognized or publicized. These exces-
sive death rates from accidents, suicide, and
homicide indicate serious problems in several
of those cities. San Francisco appearedto have
an unusually high suicide death rate in the age
period 35-54 years. Political disturbances in
1962 adversely affected the homicide rate in
Caracas.

Similar data on mortality in females in
the two 20-year age spans are provided in Fig-
ure 5 and Table 4. External causes did not
result in the high death rates which were noted
for males in four of the cities. However, in
the 20-year age span 35-54 years the group of
deaths due principally to alcoholism contributed
significantly to mortality in both San Francisco
and Santiago. The death rates in the five cities

did not vary significantly. In the three Latin
American cities death rates from complications
of pregnancy, delivery, and the puerperium
were many times in excess of those in the two
English-speaking cities; in Santiago half of these
deaths were the result of abortions. Tubercu-
losis also played a role in the higher death
rates of females in Guatemala City and Santiago.

Each city has its own distinct pattern of
mortality., The Bristol experience is the most
favorable for both males and females in early
and in middle adult life. The major problems
would seem to be motor vehicle accidents in
younger, and coronary disease in older men.
The second most favorable experience is that
of Caracas, and were it not for the high homi-
cide rate due in large part to the political dis-
turbances which coincided with the period cov-
ered by the Investigation, male mortality in
this city would be similar to that in Bristol
in both the younger and the middle adult years.
In San Francisco external causes accounted for
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Table 5
Age-Adjusted Death Rates per 100,000 Population
at Ages 15-54 Years, by Sex, from Arterio-
sclerotic Heart Disease, according to Death
Certificate and Final Assignment in Five Cities,
Inter-American Investigation of Mortality,

1962-1964

Males Females
Ci Death | Final | Death | Final

ity s g . ios .

certifi-lassign-|certifi-[assign-

cate ment cate | ment
Bristol 49,1 | 48.7 9.0 8.9
Caracas 30.3 | 29.2 11.3 9.0
Guatemala City 7.8 9.2 2.1 2.5
San Francisco 72.5 | 65.1 11.0 ] 10.0
Santiago 13,0 | 14.7 4.9 6.4

70 per cent of the male mortality from 15-34
years, while in the following two decades cor-
onary disease and alcoholism in its wvarious
forms contributed heavily to the death rate of
males, Among females external causes in both
age groups and the causes associated with al-
coholism in the second period are major prob-
lems. The pattern in Guatemala City is charac-
terized by relatively high male rates from
tuberculosis, alcoholism and cirrhosis of the
liver, and external causes in both age groups,
while mortality from cancer and heart disease
is comparatively low. Females also have high
tuberculosis death rates and maternal mortal-
ity is excessive. The notable features in
Santiago are the high rates from  alcoholism
and cirrhosis of the liver, seen in males in
both age groups and in females of middle age.
Tuberculosis takes a heavy toll, of middle aged
men particularly, and maternal mortality is
high.

Summary

Death rates in adult life show wide varia-
tions in the five cities included in this study,
which reports part of the findings of the Inter-
American Investigation of Mortality, undertaken
by the Pan American Health Organization. Of
the five cities, four (Caracas, Guatemala City,
San Francisco, and Santiago) are widely sepa-
rated in the Americas and the other (Bristol)
is in England. The death rates in the three
Latin American cities were much lower than
those for the corresponding country as a whole
in young adult life., The death rate in Bristol
was similar to that in England and Wales, while
the rate in San Francisco for = the age span

Figure 5
Annual Age-Adjusted Death Rates frqm Important
Causes of Death per 100, 000 Population for
Females 15-34 Years and 35-54 Years in Five
Cities, Inter-American Investigation of Mortality
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35-54 years was significantly higher than that
in the United States as a whole.

Analysis by causes in two  20-year age
spans indicated excessive mortality in these
cities among young males 15-34 years of age
due principally to external causes (motor vehi-
cle accidents, other accidents, suicides, and
homicides). In all cities except Santiago over
half of the death rate was due to these external
causes. Malignant neoplasms and diseases of
the heart were responsible for only a small
portion of the death rate. In the next 20-year
age span, in addition to external causes, the
group comprising alcoholism, alcoholic psycho-
sis, and cirrhosis of the liver (principally al-
coholic) was responsible for a high proportion
of male deaths in three cities--San Francisco,
Guatemala City, and Santiago. Diseases of the
heart, mainly coronary heart disease, caused
higher death rates in San Francisco and in
Bristol than elsewhere. This difference be-
tween the English-speaking and the Spanish-
speaking cities confirmed one of the observations
that led to the Inter-American Investigation of
Mortality. Although the differences are even
greater at older ages (55-74 years), the dis-
parity is already evident in this age period.
By contrast, in the 40-year age span 15-54
years the female death rates from heart dis-
ease in all the cities were of approximately the
same size.



The causes of mortality in these popula-
tions have become more clearly defined through
this Investigation, by ensuring that the infor-
mation in hospital and autopsy records was
utilized in the assignment of the cause of death,
A system is recommended whereby hospital
records on deaths and supplementary reports
on autopsies would be combined with the causes
stated on death certificates so as to clarify
the cause and make the data more useful for:
preventive action as well as for research.
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The Inter-American Investigation of Mor-
tality has shown that collaborative research
utilizing standard definitions and procedures is
feasible on an international scale. The time
has come to utilize new tools combining infor-
mation from various sources and to make
greater progress in the analysis of mortality,
which for many years to come will continue to
be the most valuable basic data for the geo-
graphic study of diseases on a world basis.,
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DISCUSSION

Carl L. Erhardt, New York City Department of Health

The problem discussed by Dr. Moriyama has
concerned health authorities now for a decade.
We had become so used te declining death rates
that resistance to further decreases is diffi-
cult to accept. We must keep in mind that man
is mortal, that the population will continue to
have increasing numbers of old people and that
dramatic new therapies have not appeared in the
sixties, Nevertheless, as Moriyama has pointed
out, such explanations are inadequate, since
lower age-specific mortality rates do exist in
other countries. The white-nonwhite differ-
entials in the United States are alone suffi-
cient evidence that improvement in the gross
rates must be possible.

There is little I can add to Moriyama's
discussion, but the change in rate of decline he
notes does seem most evident (Figure 2 A) among
white males at ages 15-2l and 25-34 and to have
occurred earlier than at other ages--about 1948,
I should judge from the chart. This date is
immediately after World War II with its high
peak of mortality at these ages. Could these
war losses, affecting the healthiest young men,
have been, in part at least, responsible for the
earlier change in trend at these ages~-and also
for the later stabilization (about 1955) at ages
35-l)y, as this younger cohort grew older?
Perhaps some birth cohort analyses might shed
light on this point. However, the same course
is not visible among nonwhite males and could
not be expected among females of either age
group. Nor, if true, can it explain the later
stabilization at younger or older ages.

I wonder if our emphasis on age or cause-
of-death information will lead us to solutions
of the apparent enigma in the course of U. S.
mortality rates. Let us consider infant
mortality, for example. Is it not possible that
social factors that do not necessarily reveal
themselves directly in cause-of-death statistics
are the important influernces? Marriage has been
occurring at younger ages; divorce rates have
been high; the proportion of working mothers
has increased. Hence satisfactory family life
has been disturbed. What about the possible
effect of determined effarts to maintain the
life of poor risk infants (i.e., those of low
birthweight and/or short gestation)? Studies
of their later progress are few and results are
not uniformly clear that they do as well as
mature infants,

We pride ourselves on the levels of inoc-
ulation of infants against infectious diseases
ir most areas and among most population sub-
groups. But is there less concern for babies,
if rot reglect, in the disruptions of family
life, in the striving for financial success, in
the efforts to provide the so-called benefits
of suburban living? It seems to me we may reed
more research into the sociology of mortality
rather than the medical aspects.

Moriyama also raises a question about the
change in rate of decline of pneumonia mortality
during the past decade. To some extent I sus-

pect this may reflect an artifact of reporting,
but reporting changes would not alter the lack
of change in crude rates; they would only mag-
nify upward trends for chronic diseases. There
appears to be need for bacteriologic work that
has been neglected because of availability of
broad-spectrum antibiotics. However, as with
infant mortality, I believe we have to seek
other factors that are not immediately evident
no matter how closely we look at age- or cause-
specific mortality. Here again, I urge study
of the sociology of mortality.

We have become an effete society. I recall
an old Harold Lloyd film where his chauffeur
simply made a U-turn to drive him to visit his
fiancee who lived directly across the street.
The scene would not be as hilarious nowadays
vwhen the most muscular, agile adult apparertly
cannot walk a block or two to get a pack of
cigarettes or his bottle of bourbon. If home,
he has to take the car. On arrival at his
destination, he must double park lest he have
to walk twerty paces from the empty parking
space a short distance away. It is an appalling
thought that the 16-year old might take a bus
(or even, horribile dictu, walk) to school.
Lack of exercise, poor diet (largesse de
richesse), smoking, excess alcohol, possible
effects of air pollution or food additives;
there appear to be many possibilities of social
(and environmental) factors that only after
many years are showing thelr effects in terms
of mortality.

These considerations are pointed up in
reviewing the paper by Puffer and Griffith
based on their work with their several collab-
orators. The paper indicates that differences
in diagnosis or clagsification are not the
explanation of international intercity vari-
ations in mortality of substantial magnitude.
The authors have described these intercity
variations in gross, by sex, by age ard by
cause of death and have also delineated the
patterns peculiar to each city. They are to be
congratulated, with their colleagues, on this
accomplishment. Perhaps the most important
contribution, from my point of view at this
time, is the relatively considerable proportion
of the mortality rates in these cities that is
contributed by conditions associated with
alcoholism, by tuberculosis and by external
causes.

The exclusion of these conditions among
males at 15-3L years of age (Table 3) reduces
the rates to a range of 37.2 (San Francisco) to
80.3 (Guatemala City) instead of 104.8 (Bristol)
to 275.3 (Guatemala City). There is not much
difference in the ratios of these high rates
to the lows (2.2 and 2.6). But now the major
contribution rests in the residual, "all other
causes", At 35-5k4, however, the same exclusiors
reduce the rates to a range of 336.0 (Guatemala
City) to L68.6 (Santiago), with a ratio between
high and low of 1.4 instead of 2.6 (between
Bristol and Santiago).



Again, it seems to me that social action
is indicated. It is obvious with tuberculosis,
but alcoholism, accidents, suicides, homicides
are also social problems., These observations,
too, confirm my opinion that the sociology of
mortality needs to be studied.

It is perhaps particularly fitting that
these two papers are read as a paire--and before
the Social Statistics Section of ASA. Until
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medicine discovers or devises major advances
in cancer and heart disease prevention and/or
cure, influencing the social body seems to
provide the greatest promise for further
reduction in death rates. I also pose the
question whether the present stagnation in
mortality rates in the United States has a
social rather than a purely medical component
underlying it.
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EVALUATION OF COVERAGE IN THE 1960 CENSUS OF POPULATION THROUGH CASE-BY-CASE CHECKING

Eli S. Marks, University of Pennsylvania
Joseph Waksberg, Bureau of the Census

I. INTRODUCTION

The population count was the original pur-
pose for taking the census and still remains by
far its most important statistic. In addition
to providing the basis for allocating Congress-
men, population counts are important to public
planning, the allocation of funds, and the pro-
Jjection and analysis of other statistics. More-
over, since the amount of error in the population
count is likely to vary from group to group with-
in the total population, any coverage loss can
affect all census data.

Coverage thus occupies a unique position in
census planning. Attempts to insure high cover-
age and evaluating the success of these attempts
have became central considerations in developing
the methods to be used in recent censuses. The
resources used for these purposes are significant
portions of the total resources available for
a census.

There are essentially two methods of evalu-
ating census data. One is by case-by-case analy-
sis of a sample of census returns, using whatever
means are available to uncover errors in the
census. The other is by analysis of the statis-
tics themselves, comparing them with other re-
lated information (on births, deaths, previous
census counts, etc.) and examining problems of
internal consistency. This report and the com-
panion paper by Messrs. Siegel and Zelnik, de-
scribe the use of these methods in evaluating the
coverage of the 1960 Population Census, and pro-
vide alternative estimates of undercounts. The
present paper is restricted to the results of the
case-by-case studies of 1960 coverage. This in-
cludes reinterviews and matching the census
against samples selected from various independent
lists. The Siegel-Zelnik paper describes methods
used in analyzing the statistics and presents
estimates of undercounts which combine the best
features of both systems.

It should be noted that, for some purposes,
what appear to be coverage errors are really the
joint effect of coverage and content errors.

For example, if one is analyzing the population
counts by age and sex, the number of persons re-
ported in a given category is affected not only
by the degree to which they are missed in the
census, but also errors in age reporting and even
in reporting or tabulating sex. Because of the
pervasive role of age, sex, and color as bases
of cross-classifications in the census and be-
cause many of the evaluation methods are tied to
analyses of the population by these items, we

are likely to think of these items as virtually
defining the population. Thus, analyses of
coverage tend to involve age, sex and color
distributions of the population.

Since this paper is concerned with tech-
niques of evaluation that involve examining the
census records to ascertain whether specific in-
dividuals have been correctly counted, it is
possible to keep "pure" coverage errors separate
from age-reporting differences. For reasons to
be described later, only "pure" coverage errors
will be discussed in this paper, although much
of the statistical data distribute under-enumer-
ation by age, sex and color. The Siegel-Zelnik
paper will contain a discussion of the joint
effect of coverage and other reporting errors on
the population counts.

Our definition of coverage should be made
clear, by pointing out an important distinction.
In any census there is always a small proportion
of households with no one ever at home when the
enumerator calls, and such households are, there-
fore, not personally enumerated. In 1960, as in
previous censuses, the enumerators were instructed
to obtain and report counts of the people in these
households from neighbors, and if possible, a
minimal amount of other information, i.e., sex,
age, color, relationship and marital status.

These cases are not treated as undercoverage, al-
though frequently no information other than the
count of individuals could be obtained. They
were treated as simply contributing to the per-
sons for whom individual items of information were
not reported. In general, computer methods were
used to impute data for such not-reported cases
and most census tables show the estimated distri-
butions for the entire enumerated population.
(Appendix tables show the amount of such impu-
tations.) Undercoverage describes persons whose
existence was not reported to census enumerators,
and who are therefore not represented in any way
in the census.

II. COVERAGE ANALYSES PRIOR TO 196C.

It might be useful to start off with a brief
resume of estimates of undercoverage in the 1950
Census and various actions taken to improve
coverage in the 1960 Census.

Estimates of undercoverage in the 1950 Census of
Population and their uncertainties.--At least
three estimates are available of net underenu-
meration of the total resident population of the
United States:
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1. Post-Enumeration Survey (PES) of the The Coale estimate.--The procedure was based
1950 Census: 1/ on the assumption Tthat the rates of underenu-
2.1 million persons (1.l percent of the meration in the 1930 Census by age, sex, and
enumerated population). color were equal to the smaller of the error
2. The analytic method developed by rates in 1940 and 1950. On the basis of this
Ansley J. Coale: 2/ assumption an iterative process was applied that
5.4 million persons (3.6 percent of the provided estimates for the population 15 years
enumerated population). old and over in 1950. For children aged O-1l
3. The Bureau of the Census "minimum in the 1950 Census, the estimate was derived from
reasonable egtimate." 1/ Birth Registration Tests of 1940 and 1950. Coale,
3.7 million persons (275 percent of the himself, recognized that his procedure had some
enumerated population). limitations, especially for the older ages. In-
deed, for the age group 65 and over, he rejected
The PES estimate.--There are a number of the estimates based on the iterative procedure
reasons for believing that the PES estimates of and accepted in their place the PES estimates.
omitted persons, and thus of the net underenu-
meration in the 1950 Census, are substantial The Census "minimum reasonable" estimate.--
understatements: This method made use of data on births adjusted
for underregistration on the basis of the 1940
1. The PES check for missed persons did not and 1950 Birth Registration Tests to produce
cover transient hotels and motels, nor estimates of net undercounts of children under
other "quasi" households where 35 or more 15 years of age. The estimated net undercount
persons lived. The enumerated population turned out to be about 1.5 million, while the
excluded from the scope of the PES PES estimate for the same age group was about
missed-persons check is estimated at 4.1 0.7 million. There was an implicit assumption
million or a little less than 3 percent that the estimates of the population based on
of the enumerated population. However, adjusted births had no errors. For the age group
there is reason to believe that persons 15-39, the method employed sex ratios derived
in such quarters are missed at a dispro- from the Coale analysis. These ratios were
portionately high rate. This exclusion applied to the 1950 Census count of females as
therefore probably resulted in an under- adjusted by the estimate of female underenumeration
statement of more than 3 percent for the obtained from the PES. Although the sex ratios
missed population. employed would appear much more reasonable to
most demographers than the sex ratios of the PES,
2. There was a time lag between the Census there was no external validation and indeed the
and PES of between 4 and 5 months. Thus, ratios are subject to the limitations inherent
it was obviously difficult for the PES in Coale's method. For the population 4O years
interviewer to obtain reliable informa- old and over the PES estimates of underenumeration
tion about persons living at specified were used without further adjustment.
sample locations at the time of the
census who left before the time of the Studies of methods of i;ngrov'h&coveri&g
PES interview (almost 10 percent of the rior to 1960.--A variety of techniques and pro-
population of the United States). cedures were tested during the 1950's to determine
their feasibility and effectiveness for improving
3. The PES made use of substantially the coverage in the 1960 Census of Population. These
same enumerative methods that were em- included such devices as: matching of census rolls
ployed in the census and thus apparently with names on lists of persons considered hard
had the same difficulties in identifying to enumerate (e.g., welfare records), missed per-
persons with tenuous or temporary attach- sons forms distributed to all school children, use
ments to households. Evidence for the of local neighborhood and block leaders as enu-
soundness of this view comes from various merators, use of post office resources to improve
demographic analyses performed after the coverage, improved quality control and enumerator
1950 Census that indicated that the PES training methods. The results of some of these
estimates were just about as deficient tests are described in Census Working Paper No.
as the census estimates for those groups 19. 3/
of the population subject to the greatest
risk of underenumeration, for example, Some of the changes in methodology used in
males aged 15-39. the 1960 Census were based on the results of these

studies. The tests did not provide any encourage-
ment for use of matching special lists as a cover-
1/ U.S. Bureau of the Census. "The Post-Enu- age improvement program. In retrospect, we think
~  meration Survey: 1950," Technical Paper No. L. that further investigation of this is warranted.
The earlier tests were conducted on a small scale
2/ Coale, Ansley J. "The Population of the and it is possible that better methods of list
United States in 1950 Classified by Age, Sex, construction and matching can be developed.
and Color -- A Revision of Census Figures,"
Journal of the American Statistical Associa- —_—
tion, Vol. 50, March 1955, pp. 16-5L. 3/ U.S. Bureau of the Census. "Tests of Use of
Post Office Resources to Improve Coverage of
Censuses," Working Paper No. 19 (1965).
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Methods used to improve coverage in the 1960
Census.--One major aim of the enumeration proce-
dures for the 1960 Censuses was to reduce the mum-
ber of functions performed by the enumerators at
one time, because it appeared that the great com-
plexity of their Jjobs in the earlier censuses had
led to insufficient emphasis on some of the more
important aspects of coverage and content of the
censuses. By and large, there was more than one
end in view for the adoption of each of the new
enumerative procedures in 1960. Those procedures
and devices that had as one of their objectives
the improvement of coverage were the following: g/

1. The Advance Census %ort Form.--This
was the form deliver y mail to each
household in advance of the census.
Each household was asked to list its
members together with a minimum amount
of demographic data. Enumerators were
required to pick up the forms and check
them for completeness. The belief was
that, to the extent that the public
filled out this form and listed the
members of each household on or about
April 1, the errors of coverage which
arise from a protracted period of enu-
meration--i.e., the failure to count
some persons who moved during the enu-
meration period and the double-counting
of others--would be reduced.

2. Separation of collection of nonsample
data (Stage I of the Census) fram the
collection of sample data (Stage II of
the Census).--The first stage was de-
sign o concentrate primarily on
coverage, with the goal of providing
improved counts of people and housing
units.

3. Use of a separate lis book.--This
was done to provide better control on
the callbacks at households where no one
was at home on the first visit, and to
help insure that the enumerators would
list households in the appropriate order
of canvass, for purposes of improving
coverage.

k. Quality control of field work.--It pro-
vided supervisory personnel with definite
procedures for detecting and, when nec-
essary, rejecting unacceptable work.

The problems of slum-area enumeration.--Some
of the techniques and devices tested during the
1950's were designed especially to deal with
coverage problems in slum areas. None of the new
developments actually adopted in 1960, however,
were especially focussed on slum areas; they were

L/ U.S. Bureau of the Census. "Procedural Re-
port on the 1960 Censuses of Population and
Housing," Working Paper No. 16 (1963).

designed to improve the enumeration in all
areas. In retrospect, it now seems that the
scope and intensity of the procedures used in
1960 were not sufficient to deal with the ex-
traordinary difficulties that were encountered
in the slum areas.

III. METHODS OF EVALUATION.

Case-by-case evaluation through reinter-
view.-_The process consists of obtai in re-
interviews a list of a probability sample of the
population whose coverage in the census is to be
checked. This 1list is then matched with the
census list, name by name, to uncover cases of
both underenumeration and overenumeration. The
list is obtained in the first instance by
specially selected and specially trained inter-
viewers who are given more adequate compensation
than census emumerators. Every effort is made
to produce a "quality job." Also the matching
operation is undertaken with great care.

There are two major advantages in the use
of this method: First, the method identifies
and provides estimates of the components of the
net coverage error, i.e., the underenumeration
and the overenumeration. Second, it provides
an opportunity to learn about reasons for cover-
age error and factors associated with coverage
error in individual cases.

There are, on the other hand, two limita-
tions: First, the method is an enumerative
method and thus is subject to the weakness in-
herent in the use of such a method to the ex-
tent to which people are not identified in a
question and answer procedure and to the extent
to which people are not reached by an enumerator.
No matter how well trained or motivated a rein-
terviewer is, there will be deficiencies in the
coverage of the reinterview method. The second
limitation is that of matching. There are al-
ways uncertainties in a process where reliance
has to be placed on two reports of the name of
the individual.

Various techniques have been used to over-
came the matching problem. The technique used
in 1960 defines both over and underenumeration
relative to a specified small area, say, an
enumeration district, that contains the usual
residence of the person being checked. This
eases the matching problem considerably and pro-
duces in principle an unbiased estimate of the
net underenumeration. As a result of this tech-
nique, an individual enumerated in the wrong place
gets counted both as a missed person (where he
should have been enumerated) and as an overenu-
merated person (in the wrong place). Relative °
to a larger area, say the United States as a
whole - such individuals are counted once and only
once, and therefore should not be included as part
of coverage error. Thus, coverage evaluation on
the basis of small areas can result, on a national
basis, in substantial overestimates of both gross
misses and gross overenumerations.



Case-by-case evaluation through record
checks.--In broad terms, the method consists of
defining a frame, e.g., a list of names of the
entire population of the United States if that is
the population to be checked. This frame is de-
fined independently of the census enumeration to
be evaluated. A sample is drawn from the frame
and an attempt is made to determine the usual res-
idence on the census date of the persons in the
sample. The final step in the procedure is to
match a sample of names on the frame against the
names appearing in the census and thus to obtain
an estimate of gross underenumeration in the census.

There are a number of limitations. First,
the frame we have been able to develop is not
quite complete. Second, there is the problem of
determining the usual residence of a sample of
persons whose names are shown on the frame, es-
pecially when the frame is several years old.
Third, there is the matching problem. Fourth,
there is the fact that the method does not pro-
duce an estimate of net underenumeration but
only of omitted persons.

The principal advantage in the method lies
in the fact that there is much greater "indepen-
dence" between the frame and the census enumer-
ation than is obtained by reinterview methods. In
the United States, however, the principal com-
ponent of the frame, in the absence of a popula-
tion register, was the previous census of popula-
tion together with missed persons detected in the
1950 PES. To the extent to which persons who were
missed in the 1950 PES (possibly half of the total
missed persons) are amitted in successive censuses
there is a lack of independence. There is, how-
ever, considerable variation in the campleteness
of enumeration by age. Thus, there is reason to
believe that the correlation between errors of
omission in successive censuses is not very great.

IV. RESULTS OF 1960 EVALUATION THROUGH
REINTERVIEWS.

The 1960 coverage evaluation through rein-
terviews involved two studies:

a. EP-8: This was a re-enumeration of
housing units based on an area sample of
2,500 segments cantaining about 25,000
housing units. Each segment was re-enu-
merated in a search for housing units
omitted from the census and for listings
in the census that did not represent real
housing units. The 2,500 segments were
a subsample of segments previously can-
vassed for the Survey of Change and Resi-
dential Finance (SCARF), and the coverage
check enumerators had available both the
SCARF and 1960 Census information. This
redundancy was presumed to improve the
chance of identifying missed units.

This study provided only an estimate of
the number of missed or over enumerated
housing units and the persons in such
units. No information on their charac-
teristics was obtained.
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b. EP-9: The second study was a re-enu-
meration of persons and housing units
based on a list sample of about 15,000
living quarters enumerated in the census.
Its primary purpose was to check on the
quality of census coverage of perscns in
enumerated units. A secondary purpose
was to make an additional check for
missed housing units and missed persons
in them; this check was done by deter-
mining whether housing units adjacent to
the sample enumerated unit were also enu-
merated. Some characteristics of persons
missed in the census were obtained in
this study.

An analysis of the EP-9 data indicates
that this study was apparently not
successful in fulfilling its second pur-
pose. According to the EP-9 survey, the
census missed about 1,140,000 persons in
160,000 missed occupied housing units.
The comparable figures from the area
sample approach used in EP-8 were
2,850,000 persons in 1,290,000 occupied
housing units. On the basis of other
information available and earlier ex-
perience with area sampling devices, the
Bureau's judgment is that the larger
EP-8 figure is much closer to the truth.

It is probable that the EP-9 estimate of
missed and over-enumerated persons in
partially enumerated households is also
seriously deficient. However, it is not
possible to construct any alternative
estimates based on reinterview methods.
We believe that most of the deficiencies
occur for males. Females appear to have
been covered reasonably well.

In any case, we have prepared what we
believe is the best estimate of coverage
error from the reinterview surveys by
cambining the results of the EP-8 and
EP-9 studies. For the most part EP-8
has been used for the components arising
from missed and overenumerated living
quarters and EP-9 for errors in partially
enumerated households. However, a small
part of the coverage errors arose because
of processing errors rather than field
enumeration. The evidence on this was
mostly from EP-9 and these figures are
reflected in our final estimates.

Table 1 contains the result of this combina-
tion of EP-8 and EP-9 results. It shows a gross
undercount of 5,653,000 persons, a gross over-
enumeration of 2,325,000 and a net undercoverage
of 3,328,000 persons or 1.9 percent of the census
count. If one were concerned about the errors in
enumeration alone, the net undercoverage would
increase to about 3,700,000. The table also con-
tains additional information on the sources of
coverage errors.
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Reasons for underenumeration.--In the 1950
Census, of the 3.4 million persons estimated by
the PES to have been missed in the census, about
2.5 million lived in dwellings that were them-
selves missed. The judgment is that this heavy
concentration of coverage error in missed
dwellings is more of a reflection of the inade-
quacy of the 1950 PES rather than of the true
pattern of coverage error in the census. And,
indeed, the Evaluation Program of the 1960 Census
indicates that of the 5.7 million people esti-
mated to have been missed, 3.1 million lived in
dwellings that were themselves missed. The 1960
Census Evaluation Program estimates that slightly
more than one-half of the missed persons lived
in dwellings that were missed, as compared to
about three-fourths in the 1950 PES.

We believe this is a reflection of the fact
that a reinterview technique is reasonably
satisfactory in detecting living quarters (and
their occupants) that the original enumerators
missed but does not adequately measure missed
individuals in partially enumerated living
quarters. Estimates of undercoverage shown in
these tables for females are quite close to those
prepared independently (as will be indicated in
the Siegel-Zelnik paper). However, they seem to
be low for males, and are seriously low for non-
white males. We suspect that to a great extent
this arises fram a failure of the reinterview
to discover persons who have a loose attachment
to existing households.

The 1960 evaluation program does not pro-
vide much information about reasons for coverage
error. The 1950 PES, however, does provide a
few clues as to why dwellings were missed. For
example, about two-thirds of the missed dwellings
were in buildings that were completely overlooked
by census enumerators.

Age-Sex-Color Distributions.--A modification
in this procedure, however,is necessary to pro-
duce age-sex-color distributions. Since the
EP-8 study did not obtain any information on the

characteristics of missed persons, age-sex-color
distributions for missed persons in missed units
have been prepared by using the EP-9 percentage
distributions for these items and applying them
to the EP-8 counts, within a number of subgroups
of the population. This, of course, is a valid
procedure only if one assumes that the missed
units uncovered in EP-9 are similar to all units
missed. It is unlikely that this is exactly the
case, but no other alternative exists.

Resulting estimates of undercoverage by age,
sex, and color are shown in table 2. As
mentioned earlier, these take into account pure
coverage error only. They are therefore not
strictly comparable to the corresponding distri-
butions arising from the demographic analyses
described in the Siegel-Zelnik paper, which re-
flect the effect of both coverage and age-re-
porting error. A separate study of the census
evaluation program focussed on the content of
the information reported in the census, including
age, and in theory it would be possible to com-
bine the results of the two studies to produce
the net effect of both coverage and content
errors. Unfortunately, the measures of age mis-
reporting are probably rather poor estimates of
the bias in age reports. For this reason, in
presenting estimates of error by age, sex, and
color, we have used the reinterview studies as
a measure of coverage errors only.

In comparing the reinterview results with
those from demographic analyses, it can be seen
that there is a moderately good correspondence
for white females. We take this fact as evi-
dence that these estimates are fairly reliable.
There are very large discrepancies, however, for
white males, nonwhite females and nonwhite males.
With respect to the differences in age distribu-
tions, there are reasons to feel that the rein-
terview results are better in the upper ranges
(65 and over). In the lower ranges (under age
15) the figures based on demographic analysis
are undoubtedly superior. The reinterview re-
sults are also deficient for nonwhite adult males,
and this group is probably the one most seriously
understated in the reinterview approach. For the
other population groups, there is considerable
uncertainty as to which source is more accurate.



V. USE OF RECORD CHECKS FOR COVERAGE EVALUATION

Record checks are defined as studies in which
samples of persons from independent lists or ad-
ministrative records are checked for completeness
of coverage in the census. The 1960 record check
evaluation of coverage of the total population has
been published in Series ER-60 No. 2. A brief
summary of the study follows:

The record checks are based on sample studies
of four population groups which together make up
the total population, with some trivial omissions:

(a) persons enumerated in the 1950 Census;

(b) children born during the intercensal
period;

(c) persons missed in the 1950 Census but
detected by the 1950 PES; and

(d) aliens who registered with the Immi-
gration and Naturalization Service in
January 1960.

Their combined representation is believed to
be 98 percent or more of the entire population.

The four population samples totalled 7,612
persons of whom 425 were found to be "out of scope"
(persons deceased, outside the United States, or
erroneously included in the sample), resulting in
a working sample of 7,187. Definite information
about enumeration status was available for 6,003
sample persons; of these 1.3 percent were identi-
fied as having been missed in the 1960 Census.
Major limitations in the ability to arrive at pre-
cise estimates of omissions arise from a failure
to account for 16.5 percent of the working sample
because of "moninterviews," mostly caused by the
inability to obtain 1960 addresses for 932 sample
persons and because of a "probably missed" group
for whom a precise determination about inclusion
in the 1960 Census could not be made.

Because noninterview and probably missed cases
were believed to involve more underenumeration than
the 6,003 cases for whom definite enumeration in-
formation was obtained, it did not appear reason-
able to apply to the problem group the 1.3 percent
missed rate established for the 6,003 sample per-
sons of known enumeration status. Hence various
assumptions were made about the enumeration status
of the problem groups leading to a range of esti-
mates of underenumeration. For this reason, the
record check results must be viewed as providing
estimates of minimum and maximum estimates of
underenumeration, arising from rather extreme
assumptions about the noninterview cases.

Using the record checks in this way leads to
a minimum estimate of underenumeration of 4.7
million persons, and a maximm of 8.5 million, or
2.6 to 4.7 percent of the 1960 enumerated popula-
tion. Further details are shown in table 3. These
studies yield measures of undercoverage only. Net
error in coverage can be estimated by, using esti-
mates of erroneous inclusion in the census (over-
coverage) from the reenumerative studies. Using
these figures results in an estimate of net under-
coverage ranging from 1.3 to 3.4 percent. This
range encompasses both the reinterview estimate
and the one arrived at by analytic means.
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Actually, we suspect we were too conservative
in arriving at estimates that could be reasonably
considered as minimum and maximum. Table 3 re-
flects ranges of assumptions that looked so broad
that there would be practically no disagreement
that the true value would lie in the range. If
one wishes to take a somewhat bolder attitude and
same small risk of being wrong, it is possible to
narrow the range considerably, but still produce a
minimum and maximum that appear to encompass the
true figure with a high degree of probability.

This kind of approach produces an estimate of
missed persons somewhere in the interval of 3.8
percent to 4.4 percent, and a net coverage error
of from 2.5 to 3.1 percent. As the Siegel-Zelnik
paper will indicate, this appears to be a reason-
able range for the net coverage error.

The small sample sizes and the uncertainties
arising from the effect of the noninterviews pre-
vent these studies fram providing usable estimates
of undercoverage by sex-age-color. An examination
of the missed person rates for each of the four pop-
ulation groups separately shows the kind of results
that would be expected. Although persons enumerated
in the 1950 Census comprised about three-fourths of
the population in 1960, they accounted for only two-
thirds of the persons missed. Under-enumeration in
the other three groups all accounted for more than
their share of the population.

In addition to the study of coverage of the
total population described above, there were two
other record-check studies concentrated on popula-
tion groups which were believed to represent special
coverage problems arising from uncertainties in
"usual place of residence" - the elderly and col-
lege students. For the elderly, a sample was se-
lected from the 1list of Social Security recipients.
For college students, a sample of colleges was
designated and lists of students enrolled at these
colleges obtained and sampled.

In the case of the elderly, only underenumer-
ation rates were obtained. The college student
study, however, included data on both under - and
over enumeration. This was done by a preliminary
questionnaire to the sample students inquiring
about the location of all residences at which they
might have been enumerated, e.g., dormitory, parent's
home, whether on vacation during the census
period, etc.

The fairly current addrcsses obtained for
these two population groups resulted in a much
higher rate of success in determining enumeration
status than in the more general study--94.5 per-
cent for the Social Security recipents and 92.9
percent for the college students. Again, with some
risk of being wrong, we can state the sample esti-
mate in terms of a fairly narrow range.

Exclusive of sampling error, the gross number
of missed OASI beneficiaries appears to be between
512,000 and 573,000 persons, or 5.1 to 5.7 percent
of the beneficiaries estimated as enumerated.
Similarly, our evaluation sample places the net
undercount of college students between 66,000 and
71,000 or around 2.5 to 2.7 percent of the cor-
rectly enumerated count.
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Table 1.--REINTERVIEW ESTIMATES OF TOTAL COVERAGE ERFOR IN
THE 1960 CENSUS OF POPULATION, BY TYPE OF ERROR

Estimate
Item
Number Percent
Census Count 179,323,000 100.0
1
Undercoverage in ED's Y 5,653,000 3.2
In Missed Living Quarters 3,143,000 1.8
In Partially Enumerated
Living Quarters 2,510,000 1.k
1
Overenumeration in ED's Y 2,325,000 1.3
In Overenumerated Living
Quarters 24,000 0.1
In Properly Included Living
Quarters 2,081,000 1.2
Net Undercoverage 3,328,000 1.9
1
Gross Coverage Errors Y 7,978,000 L.L

Note: This table includes both enumeration and central office processing
coverage errors. The data are based on the EP-8 and EP-9 studies.
The estimates represent simple inflation of the sample data.

l/ A person counted only once, but in the wrong Enumeration District, is
treated both as a missed person (where he should have been enumerated)
and as an overenumerated person (in the wrong Enumeration District).
Relative to the United States, this evaluation procedure can result in
a substantial overestimate of gross coverage errors. In principle,
this procedure does not affect the estimate of net undercoverage.
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Table 3.--RECORD CHECK MAXTMUM AND MINIMUM ESTIMATES OF
MISSED PERSONS AND STANDARD ERRORS OF THESE
ESTIMATES, BY POPULATION GROUPS SAMPLED

(in thousands. Excludes estimates for persaons
not covered by record check studies.)

Population Group Sampled

Persons Birth reg- Persons |Aliens
enumer- istrations estimated|regis-
Item Total ated in from April 1,| as missed|tered
1950 1950 to in 1950 |in Jan.
Census April 1, 1960| Census by|1960
PES
Maximum Missed Rate
Missed Persons 8,329 5,612 2,035 295 386
Standard error 816 691 185 69 79
Missed persons,
percentage L.8 L.3 5.5 10.5 15.4
Standard error 0.5 0.5 0.5 2.5 3.1
Minimum Missed Rate
Missed Persons L, 737 3,193 1,180 167 197
Standard error 6l 535 140 52 56
Missed persons,
percentage 2.7 2. 3.1 5.7 7.3
Standard error 0.4 0.4 0.4 1.8 2.1
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AN EVALUATION OF COVERAGE IN THE 1960 CENSUS OF POPULATION BY TECHNIQUES OF
DEMOGRAPHIC ANALYSIS AND BY COMPOSITE METHODS

Jacob S, Siegel and Melvin Zelnik¥*
U.S. Bureau of the Census

Method of Demographic Analysis

Introduction.--This paper presents (1) the
results of studies using methods of demographic
analysis to evaluate the 1960 Census counts and
(2) several sets of composite estimates which
combine (a) the results derived by various ana-
lytic techniques or (b) the results derived by
analytic techniques and the case-by-case check-
ing techniques involving reinterviews and
matching against independent lists discussed in
the companion paper by Messrs. Marks and
Waksberg. Because of the close relation be-
tween coverage of the total population and the
accuracy of the data by age, sex, and color, we
are concerned here both with overall under-
enumeration and with net undercounts (or over-
counts) by age, sex, and color.

There are a variety of specific techniques
of evaluation that may be classified as tech-
niques of demographic analysis. These tech-
niques make possible the comparison of census
counts with some expected result or standard
usually derived by the manipulation of such
demographic data as census counts and birth,
death, and immigration data. There are ammber
limitations to these techniques. First, the
expected results or standards may be defective,
either because of errors in the data underlying
them or because of oversimplified assumptions
in their construction. Second, these techniques
serve best to provide estimates of census error
which are relative to a previous census or to

other categories in the same census, rather
than absolute estimates of error. Third, these
techniques provide measures of net census error
only--i.e., they camnot distinguish between
content and coverage error or between compen-
sating overcoverage and undercoverage. Thus,
for example, in dealing with the population of
the United States classified by age, sex, and
color, the method camnot distinguish between
coverage error and errors in classifying per-
sons by age, sex, and color.

The advantages of these techniques are,
basically, that they deal with an entire uni-
verse or subuniverse and are, for the most part,
not handicapped by sampling error or the prob-
lems of matching; they focus on levels of error
which may be more effectively measured, e.g.,
net census error or deviations from expected

% Dr. Zelnik has been associated with the

School of Hygiene and Public Health, Johns
Hopkins University, since August 1966.

The authors wish to make special acknowl-
edgement of the contribution of Leon Pritzker
of the U.S, Bureau of the Census in comnection
with the conceptual development of the
composite estimates.

ratios; and the defects of the standards or ex-
pected results may be small. In addition, the
techniques of demographic analysis often provide
a strong basis for judging the demographic
reasonableness of census results and of other
methods of evaluation.

Although the analytic techniques cannot
identify the sources of error, it is still
advisable to maintain a conceptual distinction
vis-a-vis these sources. Thus, when the focus
of our analysis is on the total population, the
estimated net errors are estimates of coverage
error only. In this context we shall use the
term "net underenumeration." When the focus of
the analysis is on some segment of the total
population, e.g., a specific age-sex-color
group, the net error actually refers to the
Joint effect of both errors of coverage and
errors of classification. In this context, we
shall use the term '"net undercount (or over-
count) "

Intercensal estimating equation.--An esti-
mate of the accuracy of the 1960 Census count

relative to the 1950 Census count can be arrived
at by comparing the difference between the two
census figures, on the one hand, and the alge-
braic sum of the estimates of the components of
change during the decade, on the other. If the
former figure is larger than the latter figure,
then the absolute amount of net census under-
enumeration has decreased; if the latter is
larger, then the absolute amount of net census
underenumeration has increased. This assumes
that the estimate of net change based on com-
ponents is without error. Several reports and
papers have presented the results of comparisons
of this kind.l/ The latest Census Bureau's re-
port giving intercensal population estimates for
1950 to 1960 implies that the amount of net
underenumeration was almost exactly the same
(difference of 3,000) in 1960 as in 1950. How-
ever, in their study published in Demography,
Taeuber and Hansen gave an estimate of 277,000
increase in coverage between 1950 and 1960. The
difference in these two estimates is a result of
different assumptions concerning the amount of
net migration of U.S. citizens (exclusive of
those moving between Puerto Rico and the United
States) .2/

Taeuber and Hansen note another element of
uncertainty in the determination of the relative
levels of coverage in the two censuses, namely
the possibility of overenumeration in the 1960
Census figures due to ovemdmputation of persons.
The authors state that the range of this over-
enumeration could reasonably be from 100,000 to
400,000. However, they do not make an allowance
for over-imputation in their estimates.
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1f we make maximum and minimum allowances
for over-imputation and net movement of U.S. cit-
izens, we can generate a range of estimates for
the change in coverage between 1950 and 1960.
Thus, assuming 400,000 over-imputations and net
in-migration of 280,000 U.S. citizens gives a
reduced coverage of 403,000 in 1960. Alterna-
tively, assuming no over-imputations and net out-
migration of 172,000 U.S. citizens results in an
increased coverage of 449,000 in 1960.

Table 1 shows, for various estimates of the
percent net underenumeration in 1950, the per-
cent of net underenumeration in 1960 assuming
the following changes in absolute coverage be-
tween 1950 and 1960: a) no change; b) an increase
of 277,000; c) a decrease of 403,000; and d) an
increase of 449,000, If the net underenumera-
tion in 1950 was 1.4 percent, as indicated by
the 1950 Post-Enumeration Survey, and if the ab-
solute decrease in coverage between 1950 and1960
was 403,000, then the percent net underenumera-
tion was the same in 1960 as in 1950. All other
comparisons show a smaller percent underenumera-
tion in 1960 than in 1950.

Estimates by age, sex, and color.—-Esti-

mates have also been obtained of the relative
consistency of the 1950 and 1960 Census counts
by age, sex, and color. The residuals derived
by comparing the expected population is 1960,
based on the 1950 Census counts and data on
births, deaths, and net immigration, with the
census counts in 1960 represent also the dif-
ferences between the net undercounts in 1960 and
1950 for age cohorts, assuming that the esti-
mates of intercensal change based on component
data are without error. The estimates of inter-
censal change used to bring the 1950 Census fig-
ures forward are consistent with an overall esti-
mate of no change (3,000) in absolute coverage
between 1950 and 1960. The estimates of inter-
censal change and the resulting residual esti-
mates have been set forth in Current Population
Reports, Series P-25, No. 310.3/ Such estimates
are of quite limited usefulness, however, in es-
tablishing the net undercounts in the later cen-
sus since it is almost impossible to eliminate
from the residuals the contribution of errors in
the earlier census. They may, however, direct
attention to possible anomalies in one or the
other census, as for example, the apparent large
net overcount of persons 65 and over in 1960,
especially of nonwhites (13 percent for each
sex), an anomaly which has now appeared in three
successive censuses.

Some analytic studies carried out at the
Census Bureau have yielded estimates of absolute
coverage of population by age, sex, and color in
1960. In Current Population Reports, Series
P-25, No. 310, adjusted census data for 1950 and
1960 were employed in the process of preparing
intercensal estimates of the population from
1950 to 1960. The adjustments in 1960 were de-
rived by carrying adjusted census figures for
1950 forward to 1960 by estimates of intercensal
change and comparing the results with the 1960
Census counts. In the case of whites, the

estimates of net census undercounts for ages
15 and over for 1950 were those developed by
Coale and Zelnik for native whites.l/

The Coale-Zelnik estimates of net under-
counts for native whites 15 and over are
based on estimates of births for 1855-1934,
which in turn result from the backward projec-
tion of females 15-29 in the eight censuses
from 1880 to 1950 and the assumption of a uni-~
form level of net undercount of these females
amounting to 1.4 percent. Coale and Zelnik
found that the figures for white female births
obtained by "reviving" native white females
enumerated in the age span 15-29 were consist-
ently higher than comparable estimates of the
same birth cohorts derived by "reviving"
females enumerated for ages below 15 and above
age 30; i.e., females 15-29 appeared to be the
most fully enumerated group. The estimate of
1.4 percent is offered as the minimum net
undercount implied by the available evidence
and is associated in part with a net undercount
of 1.0 percent for white women 15-54 years of
age shown by the 1950 Post-Enumeration Survey.
The assumption of a net undercount of females
15-29 in recent censuses, combined with the
fact that births estimated from females 15-29
in one census are (approximately) equal to
births estimated from females 15-29 in the pre-
ceding and following censuses, led to the
assumption of uniform net undercounts over
time. In order to derive estimates of male
births, female births were inflated by a
constant sex ratio at birth; this was equiva-
lent to increasing births estimated from males
by 3 percent, on the average.

The estimates of net undercounts for non-
whites 15 years old and over in 1950 were de-
rived by a variation of Coale's iterative
technique using an assumption that the percent
of net undercount in 1940 for each 5-year age
group below age 35 and each 10-year age group
35 and over was the same as the average of the
percents of net undercount for the same age
groups in 1950 and 1960.5/ In the case of both
whites and nonwhites, estimates of net under-
counts under 15 years of age in 1950 were deter-
mined by use of birth statistics adjusted for
underregistration, brought forward with
allowance for changes due to death and migra-
tion. Tables 2 (col. 2) and 3 (col. 4) give
the resulting percent net undercounts by age,
sex, and color, for the resident population of
the United States in 1960. 6/

Recent work suggests that the pattern of
net undercounts by age in 1960 is markedly
different from the patterns in 1950, 1940, and
1930, even though the age patterns in the three
earlier censuses are not too dissimilar from
one another.7/ As a result of this difference,
the iterative technique linking 1950 and 1960 is
probably not a suitable technique for estimating
net undercounts in 1960, as was done for the



nonwhite estimates in Series P-25, No. 310. We
have, therefore, prepared alternative estimates
of net undercounts in 1960 for the nonwhite pop-
ulation carrying forward the original Coale es-
timates of adjusted nonwhite population in 1950
(i.e., those published in 1955) with our esti-
mates of intercensal changes.8/ The Coale esti-
mates of 1950 were derived by an iterative tech-
nique on the general hypothesis that the age-
patterns of net undercounts were similar in the
1930, 1940, and 1950 Censuses, and on the spe-
cific conservative hypothesis that the percent
errors in 1930 were equal to those of 1940 or
1950, whichever is less. The least reliable re-
sults of this method are at the older ages.
Accordingly, the Post-Enumeration Survey results
were substituted for persons 65 and over. The
1950 Coale estimates extended to 1960 are of~
fered here as no less reasonable than, and pos-
sibly superior to, the other estimates available
(see table 3, col. 5).

Estimates based on adjusted births.--In all
of the estimates which have been presented up to

this point, the expected populations under age
15 in 1950 and under age 25 in 1960 are based on
registered births adjusted for underregistration,
registered deaths, and estimates of net migra-
tion. Since the number of births in any period
of time is considerably larger than the number
of deaths and net migrants, errors in the com-
pleteness of birth registration are of greater
consequence for estimates of net census under-
enumeration and net census undercounts than
errors in the other components.

Two tests of the completeness of registra-
tion of births have been conducted--one in con-
Junction with the 1940 Census, the other in con-
Junction with the 1950 Census. The percent com-
pleteness by color and occurrence in hospitals,
according to these tests, is as follows:

Year and color Total In Not in
hospital hospital
1940
A1l classes.... 92.5 98.5 86.1
Whit€esseeees  94.0 98.6 88.2
Nonwhite..... 82.0 96.3 77.2
1950
All classes.... 97.9 99.4 88.2
Whiteeeeeeeee 98.6 99.5 88.2
Norwhite.eeeo 93.5 98.2 88.2

Estimates of the completeness of registration
for the intercensal years 1940 to 1950 were
derived by interpolating between the 1940 and
1950 test results. Specifically, it was
assumed that the change in percent completeness
followed a linear trend between the decennial
years with respect to hospital and non-hospital
births, for the white and nomwhite groups
separately, for each State.

No test of birth registration completeness
was carried out in 1960. As a result, esti-
mates of the completeness of birth registration
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for years subsequent to 1950 were based on the
results of the 1950 test, on the assumption
that percent completeness by occurrence in- and
not-in-hospital, by color and by State, was the
same as in 1950. (In effect, an estimated
change in registration for each color group
comes about from changes in the proportion
utilizing hospitals for childbirth.) Similarly,
the results of the 1940 test were used to derive
estimates of the completeness of birth registra-
tion for the years 1935-39.

Although there were some differences in
the designs of the two Birth Registration
Tests, they consisted, essentially, of matching
birth records covering some specified period of
time immediately preceding the census with
cards prepared for infants born during that
period and enumerated in the census. The major
source of error in this procedure, ignoring
problems of matching, involves infants who were
not enumerated. If, among these persons, the
proportion whose birth was not registered was
the same as among those enumerated, then their
omission from the census would not affect the
estimate of completeness of birth registration.
However, it is quite likely that among the not
enumerated, the proportion whose birth was not
registered was higher than among those enumer-
ated. This would mean that estimates of the
completeness of birth registration were too
high, thereby introducing a downward bias in
estimates of population based on adjusted
births.

Chandra Sekar and Deming have examined
the effect on the estimates of completeness of
registration, of the omission of infants in the
census 9/ and have suggested a method for esti-
mating the bias. The basic objective of the
method is to subdivide an area (either geo-
graphically or by a combination of character-
istics) into sub-groups each of which is highly
homogeneous with respect to enumeration com-
pleteness (a completely homogeneous population
is defined as one in which each individual has
an equal probability of being emumerated).
Within such sub-groups, the correlation between
unregistered and unenumerated events would be
very low. An estimate of the total number of
births (registered and unregistered) in the
area could then be derived by cumulating the
"total number of births! corrected for under-
registration. Relating the figure for regis-
tered birth to this total would then give a
figure approximating the unbiased estimate of
completeness of registration. This method was
applied by the National Office of Vital Statis-
tics to the results of the 1940 and 1950 tests--
in the former case to all States and in the
latter to the State with the lowest registration
completeness in 1950. The results indicated
that underenumeration had little effect on esti-
mates of registration completeness.

In a further attempt to explore this
question, we have used the national results of
the 1950 Birth Registration Test and the 1950
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Infant Enumeration Study in conjunction with
two assumptions of dependence between unregis-
tered and unenumerated events to generate two
alternative estimates of birth registration
completeness in 1950 for total United States.
The assumptions we employed were: a) the de-
gree of "not registered" was zero for the "not
enumerated” group, and b) the degree of "not
registered” for the "not enumerated" was ten
times as great as the degree of 'not regis-
tered" for the "enumerated." These two
assumptions led to estimates of completeness
of registration of 98.0 percent and 96.9 per-
cent, respectively, as contrasted to the
actual estimate of 97.9 percent. Thus,

rather extreme assumptions had only very
slight effects on the level of the complete-
ness of registration.

Aside from the issue just discussed, it
has been suggested that the results of the
Birth Registration Tests are biased upward,
especially in the case of nonwhites, because
of the difficulties of establishing
matches.10/ Since it is not possible at this
date to examine the original documents, we
have employed a fairly extreme assumption to
measure the sensitivity of the estimates of
net census undercount to an overestimate of
the incompleteness of registration. We have
assumed for illustrative purposes a reduction
of one-third in the annual estimates of the
incompleteness of registration of births, by
color. Table 4 compares the estimates of net
census undercount, for the population under
25 years of age, by agg sex, and color, based
on the official estimates of the completeness
of registration of births, with estimates em-
ploying the assumption stated. We want to
emphasize that the results do not provide any
information on the accuracy or inaccuracy of
the official estimates of the completeness of
birth registration. They merely indicate what
the effect would be on estimates of net census
undercount if the estimates of completeness of
registration were in error by as large a margin
as we have assumed. The effect is especially
noticeable for nonwhites in the age groups
15-19 and 20-24. The estimate of net under-
count of nonwhite males 20-24 is reduced from
21 to 11 percent; the corresponding figure for
females is reduced from 11 percent to 2
percent.

We are inclined to accept the official
estimates of completeness of birth registra-
tion, even though these estimates lead to
large estimates of net census undercount for
norwhites, especially males. The estimates
for nonwhite males aged 20~24 in 1960 arrived
at through the use of the official birth regis-
tration figures are not very different from the
undercounts estimated for nomwhite males aged
20-24 in 1950 by Coale, using an iterative
technique,ll/ and these estimates are, in
turn, similar to the undercount estimated for
norwhite males in 1940 by Price,12/ using
Selective Service data. While consistency in

the level of net census undercount over three
censuses is not proof of the accuracy or valid-
ity of any one or all three of the estimates,
it does suggest the reasonableness of the esti-
mates. Confidence in the estimates is increased
by the fact that the undercounts for the 1940
and 1960 censuses are based on two quite dif-
ferent methods and bodies of data.l3/ In our
opinion the high undercounts for nonwhite males
in 1960 and concern with the possibility of
inadequate matching in the tests do not provide
sufficient reason for rejecting the results.

Method of expected sex ratios.--We have
also employed another analytic technique for

estimating net undercounts by age, sex, and
color--namely, the application of "expected sex
ratios." There are two problems involved in
the use of this technique if it is to provide
absolute estimates of adjusted population for
both sexes. First,it requires an acceptable,
independently determined, set of estimates of
net undercounts, by age, for one sex. Second,
the estimation of expected sex ratios involves
a number of approximations which may lead to
varying degrees of error. Both of these prob-
lems are more difficult to resolve in the case
of nonwhites and the older population. We have
completed the preparation of a set of expected
sex ratios for the resident population, by age
and color, which take account of the observed
or estimated "actual" sex ratios of births,
changing mortality by sex (represented by sex
ratios of survival rates from various official
life tables combined as quasi-generation life
tables), excess war deaths, and the cumulative
effects to 1960 of net civilian and military
movement to and from the United States by sex.
These sex ratios are offered as more realistic
than those serving the same purpose which are
computed from a single sex ratio of births and
a conventional life table for 1960.

The method assumes that the underregistra-
tion of births does not vary by sex and that the
sex ratios of survival rates are not seriously
affected by errors in the basic data used in
constructing official life tables. In order to
measure illustratively the effect of net census
undercounts on the level of the sex ratios of
survival rates, and hence on the level of ex~
pected sex ratios, the 1900 and 1960 life
tables for Negroes or nomwhites were recalcu~
lated on the basis of the percent net under-
counts for 1960 and the resulting sex ratios of
survival rates were compared with similar ratios
based on unadjusted life tables. These compu-~
tations indicate that the expected sex ratios
would tend to be higher at most ages if the life
tables were adjusted and that they are particu-
larly sensitive to the level of the net under-
counts at the older ages, where mortality rates

are high.,

A comparison of the expected sex ratios
and the "enumerated" ratios in 1960 indicates
ratios lower than expected at all ages below
50, for whites and norwhites separately,



especially at ages 20 to 49 for nomwhites ( ee
table 5 for summary results). At ages above
55 the "emumerated" ratios are usually higher
than expected, especially for nomwhites.
(Adjustment of the expected sex ratios at
these ages for net census undercount does not
bring them up to the level of the "enumerated"
ratios, however.) The expected sex ratios
agree quite closely with the sex ratios of the
estimated population under 25 years of age, by
age and color, based on births adjusted for
underregistration, deaths, and net immigration.
Estimates of adjusted male population 25 and
over in 1960, employing the sets of expected
sex ratios, were derived from the analytic
estimates for females and are shown in table 2
(col. 3) and table 3 (col. 6).

Estimates of Negro population.--Another
analytic set of estimates of net undercounts is

that prepared by Bogue and his associates for
the Negro population by age and sex (table 3,
last col.).ly/ We have given only limited
attention to these estimates in our evaluation
studies because, as the published critique

by Zelnik indicates,15/ they suffer from a num-
ber of deficiencies. The methodology includes
the use of an adjustment for age heaping to
allow for net age-misreporting of grouped data
(although the former type of adjustment is not
particularly relevant to the latter problem),
an (arbitrary) 2-percent estimate of net under-
coverage by age, an additional (duplicate)
allowance for net undercount of children under
10 based on births adjusted for underregistra-
tion, and use of a synthetic life table for
1960 to determine the sex ratios by age. The
estimates of net undercounts arrived at by this
procedure are generally lower than the other
analytic estimates, with the outstanding excep-
tion at ages under 10. Coale has pointed out
that the Bogue's study has the highly doubtful
implication that birth registration has been
deteriorating.

Preferred analytic composite.--Using the
analytic techniques described so far, a set of

estimates was defined representing a "preferred
composite based on demographic analysis" (table
6, cols. 3 and 4). The percents of adjustment
under age 25 by age and sex were derived from
births adjusted for underregistration, carried
forward with deaths and net immigration. The
percents for the white population 25 and over
by age and sex were based on extensions to 1960
of the Coale-Zelnik estimates for 1950. The
estimates for nonwhite females 25 and over by
age were based on extensions to 1960 of the
Coale estimates for 1950. The figures for non-
white males were obtained by applying expected
sex ratios to the nomwhite female population.

Results by age, sex, and color.--The dif-

ferences among the alternative sets of estimates
of net undercounts derived by demographic anal-
ysis, excluding the Bogue-Misra-Dandekar esti-
mates, are small. Thus, the estimated net
underenumeration for the total population is
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3.1 or 3.2 percent, depending on the specific
combination made of estimated net undercounts
for the sex-color groups. For males, the esti-
mates range from 3.8 to 4.0 percent and for
females from 2.3 to 2.4 percent. These alter-
native sets of estimates yield the same esti-
mate of net undercount for whites, 2.2 percent.
For nonwhites, the estimates vary from 10.2 to
10.6 percent. All of these undercounts assume
no change in the overall coverage of the 1950
and 1960 Censuses (i.e., a net immigration of
280,000 civilian citizens between 1950 and
1960) .

The estimated net undercount for white
females is 1.6 percent and for white males 2.8
or 2.9 percent. The differences between the two
sexes are most pronounced from ages 15 to 49.

At ages beyond this, females appear to be no
better enumerated than males. The estimated
undercounts for nonwhite males vary from 12.2 to
12.7 percent and for nonwhite females from 7.8
to 8.8 percent. The nonwhites show approximate-
ly the same pattern as the whites--smaller
undercounts for females through the young adult
ages, with smaller undercounts for males at the
older ages.

There is wide variation in the estimates of
net undercount for persons 65 and over, partic-
ularly for white and nofwhite males.

Synthesis of Methods of Evaluation

Comparison of results.--We have described
several sets of purely analytic estimates of
net undercounts in the 1960 Census and the
Marks-Waksberg paper has described the estimates
of coverage error derived from the record-
matching studies and the reinterview studies.

We should now like to consider these in relation
to one another.

The results of the various methods for fe-
males, and particularly white females, are close,
but the results for the other sex-color groups
are quite different. (For this discussion, the
analytic series principally referred to is the
series identified as "preferred composite based
on demographic analysis.”) The comparative
estimates of missed females are 1.8 percent for
the reinterview method and .2.4 percent for the
analytic method, and of missed males are 1.8
percent for the reinterview procedure and 3.9
percent for the analytic method. Both for males
and females the discrepancy is much greater for
nonwhites than for whites, although the figures
for white males differ significantly too. For
nonwhites as a whole, the respective figures are
3.8 percent and 10.5 percent. The estimate of
net underenumeration of white females from the
reinterview studies and the demographic analysis
is virtually identical, 1.7 and 1.6 percent.

The relationships are much more erratic for
individual age groups. Figures from the rein-
terview studies are affected not only by cover-
age erras but also by age-reporting errors and
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other problems of estimation, including sam-
pling errors. Although differences between the
analytic estimates and the reinterview esti-
mates (whether total net census error or net
coverage error), considered in terms of broad
age groups, are relatively small for white fe-
male, they are particularly great for white
males in the age groups 15-29, 30-44, and 65
and over, for nonwhite males in all age groups
except 5 to 14, and for norwhite females under
5, 15-29, 45 to 64, and 65 and over. In these
cases, with the exception of the age group 65
and over, the analytic method shows the larger
net undercounts.

Relative limitations of methods.--Each of
the three methods of evaluation is subject to
various limitations and varying degrees of
error. Reference was made to the limitations
of the reinterview and record check studies in
the paper by Marks and Waksberg. In brief, the
record check studies provide an impracticably
wide range of estimates of the extent of gross
underenumeration. Allowing for gross over-
enumeration of 1.3 percent, the figures on net
undercoverage range from 1.3 percent to 3.4
percent, depending on the assumptions made with
regard to the coverage of persons for whom a
definite determination about inclusion in the
1960 Census could not be made (16.5 percent of
the sample). The figures encompass the avail-
able estimates, although some narrowing of the
range may be possible.

The analytic studies strongly suggest that
the reinterview studies understate the overall
coverage error for males and nonwhites. This
deficiency applies in the case of all sex-color
groups except white females. The understate-
ment of the error for nonwhite males by the
reinterview studies is especially apparent in
comparison with the "preferred analytic! esti-
mates, but it remains evident even when the
"analytic" estimates for males are derived by
applying expected sex ratios to female popula-
tion adjusted by the net coverage error from
the reinterview studies. The 4 percent net
underenumeration of nonwhite males from the
reinterview studies compares with 12 percent
and 7 percent from the analytic estimates re-
ferred to (table 6, cols. 1, 3, and 5). Some
of the estimates of net coverage error by age
are unreasonably low, as for example, 0.1 per-
cent for nonwhite males aged 15-29 and 1.2
percent for white males aged 15-29, or unrea-
sonably high, as for example, 6.7 percent for
nornwhite males 65 and over. Furthermore, the
population sex ratios by age implied by the
net coverage errors from the reinterview
studies tend to be too low, particularly for
nonwhites, although there are some striking
"errorg" in the opposite direction (table 5,
col. 5).

Marks and Waksberg caution against the
use of the theoretically more appropriate esti-
mates of net census errors (net coverage error

combined with net age-misreporting error) from
the reinterview studies on the ground that the
age-misreporting-error component is subject to
very large sampling errors and response biases,
too large to add any information to that
afforded by the net coverage error. This com-
ponent is also affected by the assumptions of
the estimating method. Accordingly, we must
generally rely on the net coverage error from
the reinterview studies to represent the net
census error; yet the net coverage error may
substantially understate or overstate the net
census error if there is a pronounced bias in
age reporting. The reliability of the net
census errors should be greater for whites and
broader age groups.

The analytical approach also has its limi-
tations. There is considerable dependence of
the estimates of net undercounts for persons
under 25 on the results of the Birth Registra-
tion Tests in 1940 and 1950 and yet there is
some uncertainty as to the accuracy of these
tests. Difficulties in matching of the census
records with birth certificates would tend to
cause an overstatement of the underregistration
of births; and, as indicated earlier, the esti-
mates of net undercounts are quite sensitive to
any errors in the correction for underregistra-
tion. On the basis of the 1940 test results
indicating that 18 percent of nonwhite births
were not registered, there is no doubt that
there was substantial underregistration of non-
white births in 1940, but there is a real ques-
tion about the precise extent of underregistra-
tion.

Next, the estimates of net undercounts for
norwhites above age 25 (i.e., 1950 Coale esti-
mates extended to 1960) depend heavily on the
assumption of similarity of the pattern of net
undercounts at successive recent censuses (1930,
1940, and 1950 in the Coale estimates) and on
the estimates of net undercounts for children
in these censuses based on births adjusted for
underregistration (under 15 in the 1950 Coale
estimates). The iterative technique has a
tendency to accumulate errors as one goes up
the age scale, so that the estimates for the
older ages, particularly 65 and over, may be
defective. Coale himself rejected his original
estimates for 65 and over.

Furthermore, the Census Bureau extension
of the 1950 Coale-Zelnik estimates of net under-
counts for whites above age 25 in 1960 may be
questioned on a number of grounds. There is,
first, the acceptability of the fundamental
assumptions by which the basic estimates were
derived in 1950, particularly the assumption of
a common level of net undercount for females
15-29 in each prior census. Further questions
relate to the procedure of estimating popula-
tion by age in 1950 after the historical series
of birth estimates was determined, the procedure
of extending the estimates for native whites in
1950 to include the foreign-born, and, as in



general, the adequacy of the estimates of inter-
censal change by which the adjusted population
in 1950 was carried to 1960.

Composite estimates based on reinterview

studies and demographic analysis.--Despite
these limitations, we want to take advantage of

these various estimates to develop a set or
sets of estimates of population for April 1,
1960, by age, sex, and color, that would be
significantly more accurate than the 1960 Cen-
sus statistics and which could be recommended
for general use.

A number of possible criteria for such
estimates may be identified. A single set of
"best" estimates of net undercounts may be
sought. On the other hand, it may be prefer-
able to try to establish a range, giving high
and low estimates, or minimum and maximum esti-
mates, of net undercounts. These could be de-
veloped in combination with, or independent of,
a set of "best" estimates. The range would
suggest the degree of uncertainty associated
with the estimates of net undercount, although
no specific mathematical probabilities could be
assigned to the high and low figures. The cal-
culation of alternative estimates has certain
limitations and certain advantages. Offering
alternative estimates presents certain prac-
tical difficulties to many users, who prefer a
single set of figures; on the other hand, the
availability of a set of high and low figures
makes possible choice by the user in conformity
with a cost analysis of his problem, which may
call for a high or a low figure. He will often
prefer the high series, particularly if this is
consistent with maximum costs. On the other
hand, the high estimates involve the risk of
deviating from the true figure more than the
census counts do, i.e., they involve the risk
of serious overstatement. In fact, it may be
considered desirable to avoid overstatement
altogether and to develop a set of adjustments
which may be regarded with a high degree of
certainty as being understatements of the
errors in the census counts and yet the largest
acceptable estimates of error. As lower bounds
of the true figures or "minimum reasonable"
estimates, such figures may be described as
representing a highly conservative choice of a
single set of best estimates.

A few experimental sets of estimates of
this kind have been prepared. The starting
point for the first set is the estimate of net
coverage error for white females obtained from
the reinterview studies and the demographic
analyses. As noted, the estimate is virtually
identical in both sources, 1.7 or 1.6 percent
of the census count. The estimated errors for
white females differ somewhat by age group in
the two series, however. The estimates of net
coverage error from the reinterview studies,
which are remarkably constant up to age 45 and
approximately so throughout the age distribu-
tion, were adopted. Thus, estimates of the
total number of white females in the United
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States by age were obtained from the reinterview
studies, Since we are attempting to understate
the net error, the estimates of nonwhite females
derived from the reinterview studies were used
in the same way (3.4 percent at all ages as com-
pared with 8.8 percent from the demographic
analyses). To derive estimates of the adjusted
male population, expected sex ratios were
applied to the estimates of adjusted female popu-
lation. The results are shown in broad age
groups in table 6 (set 1). The resulting net
errors are: for whites males 3.0 percent, for
nonwhite males 6.7 percent, and for the total
population 2.6 percent. The use of expected sex
ratios gives a net undercount for white males
1.3 percentage points greater than for white
females and 3.3 percentage points greater for
nonwhite males than for nonwhite females. The
resulting figures for males exceed the net
coverage errors of the reinterview studies in
most age groups and hence are not minimal in
relation to the available estimates. However,
the net coverage errors for males from the rein-
terview studies are, for the most part, unten-
ably low now only in relation to the figures for
males obtained from the adjusted figures for fe-
males and expected sex ratios but also in rela-
tion to the net coverage errors for females.

The second set of composite estimates of
net undercounts (whites only) also makes use of
the fact that the overall net coverage error
for white females obtained in the reinterview
studies is about the same as the figure shown by
the analytic studies. In these calculations,
estimates of the population under 25 years of
age based on adjusted births, deaths, and net
immigration were combined with estimates for fe-
males 25 and over consistent with an all-ages
coverage error of 1.6 percent for females, and
estimates for males 25 and over were then derived
from the estimates for females by use of expected
sex ratios. These calculations happen to imply
a net coverage error of 1.6 percent for the
white female population 25 and over also. Fe-
males were assigned the net census errors (net
coverage error plus net age-reporting error)
from the reinterview studies for very broad age
groups (Series A, ages 25-44, L45-64, and 65 and
over; Series B, ages 25-34, 35-4k, 45-54, and
55 and over), and the figures so adjusted were
distributed into smaller age groups on the basis
of the "demographic" estimates. The resulting
estimates of error are shown in table 6 (set 2).
The net error for white males is 2.9 percent.

S5ti11 another approximation to "conserva-
tive best" estimates or "minimum reasonable"
estimates are given as set 3 in table 6. In
this set the demographic estimates of net under-
counts based on adjusted births, deaths, and net
immigration were accepted only for ages under 15
(under 5 and 5 to 14).16/ This choice implies
sufficient confidence in the results of the 1950
Birth Registration Test to accept the estimates
based on births since 1945, but not in the re-
sults of the 1940 Test to accept the estimates
based on earlier births.l7/ For the next three
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older groups of females, 15-29, 30-44, and
L45-6l, we selected the smaller figure as between
the estimates of net undercount from the demo-
graphic analyses and the net coverage error from
the reinterview studies. Accordingly, all fig-
ures came from the reinterview studies except
that for white females 30-44 years of age. TFor
this group, the figure selected was quite small,
0.1 percent, but it agrees with the net census
error from the reinterview studies. Estimates
of net undercounts for males were derived by
applying expected sex ratios to the adjusted
figures for females. To complete this set of
estimates, the population 65 and over, for
whites and nonwhites, was assumed to have no net
error since we have been unable to establish
whether the census counts overstated or under-
stated the population. The census counts were
then divided by sex on the basis of expected sex
ratios.

Estimates for males so calculated are
often well above the coverage errors for males
from the reinterview studies. This set of
figures shows net errors of 2.4 percent for
white males, 1.1 percent for white females, 8.0
percent for nonwhite males, and 4.7 percent for
nonwhite females (table 6, set 3). These
levels of net error are somewhat lower for
white males and females, and somewhat higher
for nonwhite males and females, than the levels
indicated by the composite estimates based on
both demographic analysis and reinterview
studies, previously computed (i.e., sets 1 and
2 of table 6). The overall level of net under-
enumeration in 1960, 2.2 percent, is roughly
the same as the figure expected on the basis of
the Census Bureau's "minimum reasonable" esti-
mate of 2.5 percent for 1950.

A logical weakness of this procedure is
that it is unlikely that the net error for all
nonwhites 65 and over is zero while nonwhite
males are substantially overstated (6 percent)
and nonwhite females are substantially under-
stated (5 percent). If, on the other hand, the
census counts for both sex groups are taken
without adjustment, the implied sex ratio for
nonwhites is quite unreasonable (90 as compared
with an expected value of 80).

Of course, many other sets of composite
estimates of net undercounts, designed to
represent conservative estimates, are possible.
One could accept the "preferred composite based
on demographic analysis" as the best estimates,
and reduce these by a fixed proportion, say one
third or one-quarter, to derive a set of con-
servative best estimates. However, this pro-
cedure would give estimates for white females
below those from the reinterview studies and
estimates for ages under 25 below those based
on adjusted births.

The various composite series described
here would not necessarily increase the accuracy
of the relative distribution by age, for the
census date. Furthermore, the changes by age
since the census date, implied by current esti-

mates of population adjusted on the basis of the
composite estimates of net census undercounts,
would not necessarily be more realistic than 1if

the data had not been adjusted. These limita-
tions result from the fact that the proportion
of the actual net undercounts allowed for in
these composite estimates varies from age to age.
On the other hand, the absolute level of the
adjusted census counts or current estimates at
each age (except possibly 65 and over) would be
closer to the theoretical truth.

Differential coverage.--One of the main
reasons for the concern about the extent of cov-
erage error in censuses stems from the fact that
it varies widely among groups of the population
(age, sex, color, socioeconomic status, etc.)
and geographic areas in the country (States,
cities, counties, urban-rural, etc.). If the
level of coverage error were the same among all
population groups and geographic areas, there
would be less need for and concern about the
availability of estimates of coverage error.

In general, we believe that coverage error
contributes more heavily to the anomalies of the
census counts by age, sex, and color than errors
of age reporting. Therefore, we are less con-
cerned about age-reporting errors than under-
coverage for most of the age distribution;
possibly at ages over 50, age-reporting errors
become relatively important and may dominate.

Our studies of the quality of the 1960
Census data have indicated the following dif-
ferences in coverage:

1. The enumeration of males isless complete
than that of females, at least up until 45 or 50.

2. The enumeration of nonwhites is sub-
stantially less complete than that of whites,
probably at all ages but certainly up until
about age 60 or 65.

3. The enumeration of males at ages 15
through 44, especially for nonwhites, is less
complete than at other ages or the average level
over all ages. The population under 5 is no
longer to be singled out as a group with
especially bad coverage.

In addition, by inference from the 1960 re-
interview studies and from the results of the
1950 Post-Enumeration Survey, we may conclude
that:

1. There are important geographic varia-
tions in the completeness of enumeration. Cov-
erage is probably poorer in the central cities of

our metropolitan areas than in the suburban
counties and probably poorer in the South than in
the rest of the United States. Coverage is
probably poorest in the slum areas of our big
cities, but we do not have evidence from inter-
view or other studies to support this conclusion.



2. The underenumeration of young children
(children under 5 years of age) is very prob-
ably closely related to the underenumeration of
their parents. According to the Infant Enumer-
ation Study of 1950, in 80 percent of the cases
where infants were missed their parents were
also missed.l8/

Age-reporting errors.--Because of the
limitations of the record-matching studies and

the reinterview studies, we have little basis
for describing the pattern of age-reporting
errors in the 1960 Census. Two estimates are
available: (1) estimates based directly on the
reinterview studies and (2) estimates derived
by taking the difference between the net under-
counts based on demographic analysis and the
net coverage errors from the reinterview
studies. Reference has already been made to
the inadequacies of the former estimates aris-
ing from sampling error, response biases, and
the assumptions in the estimating method. The
lack of comparability of the components of the
second estimate and the limitations of each
component have also been noted. The estimates
for white females alone may be informative. In
short, we do not have any solid facts about the
age-reporting errors in the 1960 Census.

There is some evidence, although far from
conclusive (for example, the residual estimates
for the population 65 and over for the 1950-60
decade), to suggest that the 1960 Census may
contain a net overstatement of persons 65 years
old and over. This overstatement is accompanied
by an understatement, arising from age-reporting
errors, in the age groups that immediately pre-
cede the 65-and-over group. However, as of
now, we do not know the extent, or even the
direction, of error in the census count 65 and
over. Further research may contribute to a
clarification of this question.

Conclusion.~-In conclusion, we know little
in a formal manner regarding the reasons for
underenumeration or the geographic variations
in coverage error, and have only rough or
approximate measures of net census errors by
age, sex, and color. We continue to have
considerable concern about the validity of the
differences by color and by age shown by the
available estimates of net coverage error or
net census error. We have greater confidence
in the validity of our estimates of the differ-
ences by sex.

We have developed a number of sets of
estimates of net undercounts by age, sex, and
color, some involving a synthesis of methods
and techniques, but we have so far been unable
to arrive at a single set of figures which we
feel we can recommend for general use. Efforts
along these lines will continue with the hope
of achieving this goal.
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(Base of percent is census count of resident population)

1960 percent net underenumeration
1950 according to 1950-60 change in coverage
P t
erx;::n No Coverage Coverage Coverage
Source underenu— change in increase of || decrease of increase of
meration coverage 277,000 403,000 449,000
PES estimate 1/.ccevasenes 1.4 1.2 1.0 1.4 0.9
Minimum reasonable esti-
mate 1/ceeeeeennonnnncnas 2.5 2.1 1.9 2.3 1.8
Arbitrary 3 percent....... 3.0 2.5 2.4 2.8 2.3
Coale estimate 2/..eeeveee 3.6 3.0 2.9 3.3 2.8

1/ U.S. Bureau of the Census, The Post-Enumeration Survey: 1950, Technical Paper No. 4, 1960.

2/ Ansley J. Coale, "The Population of the United States in 1950 Classified by Age, Sex, and
Color--A Revision of Census Figures," Journal of the American Statistical Association, Vol.
50, March 1955, pp. 16-54.



Table 2,--ESTIMATES OF PERCENT NET CENSUS UNDERCOUNT OF THE WHITE POPULATION,
BASED ON ANALYTIC AND CQMPOSITE METHODS, BY AGE AND SEX: 1950 AND 1960

(Base of percent is census count of resident population; minus sign denotes
net census overcount)

1950 1960
Sex and age Series P-§5, Series P-25, No, 3102 Composite estimate’
No, 310 It " N 5

Male, all ages 3.2 2.8 2.9 2,9 2.9
Under 5 4,5 2.0 2,0 2,0 2.0
5-9 3.1 2,5 2.5 2.5 2.5
10-14 1.0 2,6 2.6 2,6 2.6
15-19 4,2 4,0 4,0 4,0 4,0
20-24 5.9 4,5 4.5 4,5 4,5
25-29 5.2 4,9 44 4.9 4,7
30-34 4,5 5.1 3.2 3.7 3.5
35-39 2.1 4,8 2,6 3.1 3.3
40-44 3.4 3.5 1.9 2.4 2,6
45-49 2.2 2.5 1.6 0.7 -0,1
50-54 2.2 4,4 3,7 2.7 2.0
55-59 5.3 0,7 0.4 -0.6 0,7
60-64 3.6 3.6 3.1 2,1 3.4
65 and over -2.0 -3.4 4,0 4,7 4 b

C - J

Female, all ages 2.1 1.6 1.6 1,6
Under 5 3.8 1.2 1.2 1.2
5-9 2.5 1.6 1.6 1,6
10-14 1.1 1.5 1.5 1.5
15-19 1.8 2.5 2.5 2.5
20-24 1.6 2.5 2.5 2.5
25-29 0.3 1.4 1.9 1.7
30-34 0.1 0.6 1.1 0.9
35-39 -1.4 -0,2 0.2 0.4
40-44 2.0 -0.2 0.3 0.4
45-49 1.5 0.7 -0,3 -1,0
50=54 2.7 bob 3.4 2.7
55-59 7.6 1.6 0.7 2,0
60-64 7.3 44 3.4 4,7
65 and over 2.3 2.1 2.8 2.5

1 y,s, Bureau of the Census, Current Population Reports, Series P-25, No, 310, 1965, Figures
relate to resident population of the United States. Estimates under 15: Based on adjusted
births, deaths, and net immigration data, Estimates 15 and over: Based on Coale-Zelnik estimates
for native whites,

2 Estimates under 25: Based on adjusted births, deaths, and net immigration data,

3 Estimates 25 and over for males and females are extensions to 1960 of Coale-Zelnik estimates
for 1950,

4 Males 25 and over: Expected sex ratios applied to adjusted female population,

5 Males and females under 25: Based on adjusted births, deaths, and net immigration data,
Males 25 and over: Expected sex ratios applied to adjusted female population, Females 25 and
over: Adjusted for net census error in broad age groups, as indicated by reinterview studies,
consistent with an all-ages net coverage error of 1,6 percent and a uniform net coverage error of
1,6 percent for ages 25 and over by age, Percent redistribution of females into 5-year age groups
in alternative series based on:

A, Distribution within age groups 25-44 and 45-64 from P-25, No, 310,
B. Distribution within age groups 25-34, 35-44, 45-54, and 55 and over from P-25, No, 310,
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Table 3,--ESTIMATES OF PERCENT NET CENSUS UNDERCOUNT OF THE NONWHITE POPULATION, BASED ON
ANATYTIC AND COMPOSITE METHODS, BY AGE AND SEX: 1950 AND 1960

(Base of percent is census count of resident population; minus sign denotes net census overcount)

1950 1960
s a 1950 Coale estimates
ex and age p-25, Coale? Bogue P-25, extended to 19604 Bogue
No, 310! cale et al,? | No, 310! et al,?
A° BS

Male, all ages 14.8 15,0 8.8 12,7 12,6 12,2 8.9
Under 5 1.1 11.0 8.9 8.4 8.4 8.4 11.0
5-9 11.9 12,0 2.8 6.0 6,0 6,0 8.9
10-14 6.6 7.0 - 5.5 5.5 5.5 3.0
15-19 15.3 18,0 11,7 14,3 14.3 14,3 4,7
20-24 19.0 19.0 22,6 21.2 21,2 21.2 16,8
25-29 24.9 20,0 19,5 18.9 21,7 24,5 17.7
30-34 3,4 20.0 19.2 16,0 16,0 22,0 18,7
35-39 19.6 12.0 6.3 22,7 17.8 16.9 16.9
40-44 13,6 20,0 5.3 28.8 14,4 14,6 12.8
45-49 16.4 13,0 4.8 21,8 13,5 13.1 7.4
50-54 14,8 11,0 8.3 15.5 22,8 21,7 6.2
55-59 18,0 17.0 17.3 13.3 9.3 6.3 -2.0
60-64 17.1 24,0 20.2 18,5 13,5 10,6 10.6
65 and over -13,7 12.0 -15.7 -9.2 12,2 1.9 -10,1

. g~ )

Female, all ages 9.5 11,0 3.5 7.8 8.8 3.8
Under 5 10,3 10,0 7.6 6.8 6.8 9.8
5-9 9,7 10,0 0.3 5.1 5,1 8,1
10-14 7.0 7.0 -1.7 4.4 b 2.1
15-19 8.7 12,0 3.4 11.2 11.2 1.3
20-24 2.6 8.0 3.3 10,7 10,7 2.7
25-29 6.7 8.0 4.3 6.4 9.6 2.2
30-34 8.6 9.0 4,3 1.0 6.3 1.5
35-39 2.2 3.0 ~5,2 5.% 6,7 3.3
40-44 5.6 18,0 1.1 6.4 6.8 1.3
45-49 12,3 12.0 2.8 8.3 9,2 -
50-54 19.6 16.0 12,4 8.3 22,3 2.7
55-59 35.0 30.0 30.9 11.5 11.1 -1.3
60-64 36.4 36.0 36.4 20.9 16,5 10,8
65 and over 6.5 5,0 =144 17.2 14,0 0.8

- Represents zero or rounds to zero.

1 U.S. Bureau of the Census, Current Population Reports, Series P-25, No, 310, 1965, Figures relate
to resident population of the United States.

24,7, Coale, Journal of the American Statistical Association, 1955, Figures relate to resident
population of conterminous United States.

3 D, J. Bogue et al,, Demography, 1964, Figures relate to resident Negro population of conterminous
United States,

Estimates under 25: Based on adjusted births, deaths, and net immigration data,

5 Males and females 25 and over: 1950 Coale estimates carried forward to 1960 by estimates of
intercensal change given in Series P-25, No, 310,

6 Males 25 and over: Expected sex ratios applied to adjusted female population for 1960,




Table 4,--ESTIMATED PERCENTS OF NET CENSUS UNDERCOUNT FOR THE POPULA-
TION UNDER 25 YEARS OF AGE, BY AGE,

ADJUSTED BIRTHS:

1960

COLOR,

AND SEX, BASED

(Base of percent is cemsus count of resident population)

ON

Official factors for Assuning one-third
reduction in
underregistration s
Color and age of births underregistration
of births
Male Female Male Female
WHITE
Under 5 2.0 1.2 1.7 0.9
5-9 2.5 1.6 2.1 1.3
10-14 2,6 1.5 1.9 0.9
15-19 4,0 2.5 2,0 0.6
20-24 4.5 2.5 1,5 0.1
NONWHITE
Under 5 8.4 6,8 6,9 5.2
5-9 6.0 5.1 3.9 3,1
10-14 5.5 b4l 1.7 0.8
15-19 14,3 11.2 6,3 3.8
20-24 21,2 10,7 10,6 1.8
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Table 5,--COMPARISON OF "ENUMERATED" AND EXPECTED SEX RATIOS WITH SEX RATIOS OF ADJUSTED POPULATIONS,

BY BROAD AGE GROUPS AND COLOR:

1960

(Males per 100 females in resident population)

Sex ratios based on populations adjusted by--1

"Enumerated"| Expected Preferred Composite based on reinterview
Age and sex sex Net coverage composite studies and demographic
color ratios ratios error from based on analysis
reinterview .
studies demographic
analysis Set 1 Set 2 Set 3

WHITE

A1l ages 97.4 98.6 97.3 98,5 98,6 98,6 98.7
Under 5 104.0 104,8 103.6 104.8 104,8 104,8 104,8
5-14 103.9 104.9 102.9 104.9 104.9 104.9 104.9
15-29 98.5 100,8 98,2 100,7 100,8 100.6 100,8
30-44 96.4 98,8 96.1 100,6 98.8 98.8 98,8
45-64 95,6 95,2 96,5 95,8 95,2 95,2 95,2
65 and over 82.3 83.8 83.1 77.8 83,8 83,8 83.8

NONWHITE

All ages 9%,7 97.6 95,4 97.6 97.6 (x) 97.7
Under 5 99.9 101.4 100.7 101.5 101.4 (x) 101.5
5-14 100,0 100.9 101,3 101,0 100.9 (x) 101.0
15-29 91,6 98,7 89,6 99.1 98,7 (X) 98.7
30-44 88,4 97.9 89.7 97.8 97.9 (x) 97.9
45-64 95,8 95.0 97.1 9%.9 95.0 (x) 95.0
65 and over 90,1 80.5 9% 4 80.5 80.5 (x) 80,5

X Not applicable,
1 See footnotes of tables 2, 3, and 6 for an explanation of the

basis of the adjusted figures,



Table 6,--ESTIMATED PERCENTS OF NET COVERAGE ERROR AND OF NET CENSUS UNDERCOUNTS BASED ON ANALYTIC AND COMPOSITE METHODS,

BY SEX, COLOR, AND BROAD AGE GROUPS:
(Base of percent is census count of resident population; minus sign denotes net census overcount)

1960

Net coverage error Preferred composite Composite based on reinterview studies and demographic analysis?
from reinterview based on demographic
Age and color studies? analysis Set 14 Set 25 Set 36
Male Female Male Female Male Female Male Female Male Female
WHITE
All ages 1.6 1,7 2.8 1.6 3.0 1.7 2.9 1.6 2.4 1.1
Under 5 1,3 1.7 2.0 1.2 2.5 1.7 2.0 1.2 2.0 1.2
5-14 0.6 1.6 2.5 1.6 2.5 1.6 2.5 1.6 2.5 1.6
15-29 1,2 1.6 4.5 2.2 3.9 1.6 4,4 2,3 3.9 1.6
30-44 1.3 1,6 4.5 0.1 4,2 1.6 3.1 0.6 2.6 0.1
45-64 2.8 1.9 2.8 2.6 1.4 1.9 1.4 1.8 1.4 1.9
65 and over 2.3 1.3 -3.4 2.1 3.1 1.3 bob 2,5 1.0 -0,8
NONWHITE
Al]l ages 4,2 3.4 12,2 8.8 6,7 3.4 (x) (x) 8.0 4.7
Under 5 2.6 1.8 8.4 6.8 3.3 1.8 (xX) (x) 8.4 6.8
5-14 4.6 3.3 5.8 4.8 4,1 3.3 (x) (x) 5,8 4.8
15-29 0.1 2.5 19.5 10.6 10.3 2.5 (x) (x) 10.4 2.5
30-44 5.8 4,2 18,0 6.6 15,3 4,2 (xX) (xX) 15,4 4,2
45-64 7.3 5.9 13.4 14,4 5.0 5.9 (x) (x 5,0 5.9
65 and over 6.7 1.8 1.9 14,0 -8.9 1.8 (x) (x -5,9 5.3

X Not applicable,

1 Based on reinterview studies EP-8 and EP-9,

2 Whites and nonwhites under 25: Consistent with percents of net undercount in Series P-25, No, 310 (based on adjusted births, deaths,
and net immigration data)., Whites 25 and over: Consistent with percents of net undercount in Current Population Reports, Series P-25,
No. 310 (Coale-Zelnik estimates for 1950 extended to 1960). Nonwhite females 25 and over: Coale estimates for 1950 extended to 1960. Non-
white males 25 and over: Expected sex ratios applied to the adjusted female population,

3 Lower bounds of true errors or "minimum reasonable" estimates,

Males: Expected sex ratios applied to the adjusted female population,
Based on adjusted births, deaths, and net immigration data, Females 25 and over: Adjusted for net gcensus
error in broad age groups as indicated by reinterview studies, consistent with an all-ages net coverage error of 1.6 percent and a uniform
net coverage error of 1,6 percent for ages 25 and over by age, Males 25 and over: Expected sex ratios applied to adjusted female popula-
tion, Estimates correspond to detailed estimates labeled "Composite estimates B, " table 2,

6 Males and females under 15: Based on adjusted births, deaths, and net immigration data, Females 15-64: Net coverage error from re-
interview studies or preferred composite based on demographic analysis, whichever is lower. Males 15-64: Expected sex ratios applied to
adjusted female population, Population 65 and over: Census counts by color, distributed by sex on the basis of expected sex ratios,

4 Females: Net coverage error from the reinterview studies,
5 Males and females under 25:

S8
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DISCUSSION
Joseph Steinberg, Social Security Administration

To users of census data, the two
papers presen{ed this morning are welcome
additions to “nowledge. We are a good
deal closer today to some worthwhile
goals as a result of this work--the goals
of improved postcensal estimates of popu-
lation, by age and sex--and of knowledge
where errors in the count occur.

The Marks-Waksberg paper summarizes
the results of a large volume of case-by-
case evaluative work on coverage of the
1960 Census. It is, probably, as close
as anyone can come to a final summary of
substantial direct evaluative efforts.

It is interesting to note that the final
reinterview estimate of net undercoverage
in the 1960 Census is 1.9 percent of the
population; and that record checks give

a range (with a "bolder attitude") of 2.5
to 3.1 percent. The Siegel-Zelnik paper
takes account of recent evaluations of
the assumptions in some analytic tech-
niques and presents the results of those
analytic methods now considered as pref-
erable for the 1960 Census situation.

The estimated net underenumeration by
demographic analysis is 3.1 or 3.2 per-
cent.

In working toward the goal of a
"corrected" distribution of the popula-
tion by age, sex, and color, the Siegel-
Zelnik paper presents three experimental
sets of estimates. They state that "the
absolute level of the adjusted census or
current estimates at each age (except
possibly 65 and over) would be closer to
the theoretical truth." But, they con-
clude that they have so far been unable
to arrive at a set of figures to be re-
commended for general use.

Users of decennial census data have
had available "some estimates of net
undercounts for 1960 by age, sex, and
color" in the United States Summary vol-
ume of the 1960 Census of Population.

The analytic results in the Siegel-Zelnik
paper are quite different for both white
males and females 65 and over, (and by
age group) for nonwhite females, and to
some lesser degree, for nonwhite males.
These substantial changes reflect the
differences between the analytic methods
used inthe current presentation and the
results in the Summary volume of the 1960
Census. Users have also had results in
the Current Population Reports, Series
P-25, No. 310, which also differ from the
currently presented analytic results. As
we examine the Marks-Waksberg paper and
related matters, a few additional obser-
vations seem pertinent.

l. Many users might agree that not
only is the most important statistic from

the Census the population count, but so,
too, in the postcensal period is this
true--and by age and sex.

2. Useful information is available
from the case-by-case approach on the
relative contributions to coverage errors
from field work and imputation procedures.
About 10 percent of the undercount and
40 percent of the overcount arose in the
processing operations. Net undercoverage
due solely to field work is estimated as
1.9 percent.

3. The paper states that the rein-
terview results on the measures of age
reporting are rather poor estimates of
the bias in age reports. The user hope-
fully might look forward to some final
summarization and greater elaboration sug-
gesting the basis for this statement--and
also similarly in regard to other items
such as income, etc.

4. While data are not yet published,
one might look toward the results of the
recent registration for Medicare as an
additional basis for evaluating the
estimates of net undercoverage for the
equivalent age groups in the 1960 Census.
Likely, one will find some undercoverage.
The counts of aged registrants would pro-
vide a lower bound to the estimates. The
next few years will indicate the extent
of underregistration for Medicare--as non-
registered aged persons apply for hos-
pitalization benefits, the validity of
their age allegations are examined and
substantiated through appropriate means,
and a range of estimates of underregis-
tration are derived. At that point, a
more reasonable estimate of undercoverage
will be possible.

As we examine the Siegel-Zelnik
paper, a few additional observations also
seem pertinent.

1. One must agree that the tech-
niques of demographic analysis often pro-
vide a strong basis for judging the demo-
graphic reasonableness of census results
or other methods of evaluation. However,
as the authors point out, there are a num-
ber of limitations to these techniques
(albeit there are limitations--whether
smaller or greater--in other evaluative
techniques). One might, therefore, as-
sume that evaluative analytic techniques
(and various derived results) may con-
tinue to be presented at intervals based
upon alternatives not as yet considered.
One would hope that despite the important
research considerations, that one of the
existing results (modified as necessary)
can be recommended for use.



2. It is interesting to observe,
that the several levels of estimates of
relative undercoverage, indicate that ef-
forts to improve coverage in 1960 by
various means do appear to have worked to
some degree--percentage-wise up to 0.7 or
0.8 percent better than 1950.

3. The authors mention an anomaly
between the Census of 1950 and 1960--an
apparent large net overcount of persons
65 and over in 1960--an anomaly which has
now appeared in three successive censuses.
For 1960, could this more likely reflect
the better counting of persons at 65 and
over than errors in age reporting? For
1960, the unpublished evidence from the
Medicare registration in 1965-1966 may
perhaps support this hypothesis.

4. The finding of Coale and Zelnik
that "females 15-29 appeared to be the
most fully enumerated group," in 1950 is
strikingly inconsistent with the 1960
preferred composite result based on demo-
graphic analysis. And, the 30-44 group
among white females is now best! Did the
method produce the result, or are we to
assume that the same cohort was enumer-
ated well in 1950 and 1960.

5. 1If one places credence in rein-
terview net coverage error results for
nonwhite females under 5, 5-9, and 10-14,
what would the rate of underregistration
of births be that would be consistent?
Would this offer some added possibility
anent nonwhite males?

6. The present analytic technique
involves the use of expected sex ratios.
The authors state that their research in-
dicates that these expected sex ratios
are rather sensitive to the level of net
undercounts at the higher ages. Possibly
the authors may wish to suggest in later
discussion the implications of this com-
ment with respect to the levels of esti-
mates that may be derived for age sex
groups--and the reasonable bounds on
their estimates of the degree of sensi-
tivity in their present use of the tech-
nique at such higher ages.

7. One can certainly join in their
concern about the need for measurement of
differential coverage error. For over-
all evaluation, there is need for ade-
quate estimates with respect to geograph-
ic variation. There would also seem to
be substantial need for measurement and
reporting by socio-economic classifica-
tions. Users of census counts (and cen-
sus data classified by a variety of
characteristics) often assume them to be
accurate. As noted later, major policy
perhaps may have somewhat inadequate
factual underpinning if unadjusted cen-
sus results (whether unadjusted for un-
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dercoverage or biases in, say, age re-
porting, are the basis.

8. This user would prefer that a
single "best" estimate be recommended to-
gether with a technical note on the range
of undertainty. While the range would
not be a probability confidence interval,
it could nevertheless furnish useful in-
formation. 1In this way, if a user chose
to use the upper limit for cost analysis
or for a target, it would of necessity be
so identified. This would still leave
the needs of the general audience un-
touched and uniformly served.

Evaluative work of the type reported
in these papers is important to the pro-
ducers and the users of data.

To the producers, the challenge is:

l. To find improved techniques for
doing a better job next time.

2. To find improved techniques for
doing a better evaluative job.

3. To take advantage of the synthe-
sized knowledge for providing the user
with "better" populatidn estimates.

Would that this third challenge could
provide the user, at an earlier date,
with uniformly available, authoritatively
backed, results.

The Census staff continues to examine
methods for improved census taking.
Problems of census taking and survey
operations in slum areas have been iden-
tified since, at least, the 1950 Census
as of a much higher order than in many
other situations. Would that the properly
motivated local people presently pressing
for national recognition of the need for
improvement in the lot of the poor could
be effectively challenged to understand
the need for and to help work toward im-
proved data on coverage and content in
their local areas.

The thrust toward improved evaluative
methods has been suggested by Marks-
Waksberg as coming perhaps through greater
use of matching of special lists. This
effort is one which deserves support--
with substantial resources made available
(perhaps some as early as this fiscal
year) so that as many as possible of the
identified limitations in the use of this
technique (i.e., size of sample, or fail-
ure to get current addresses) can be over-
come.

Perhaps, consideration should also be
given to a method currently in use in
another federal agency--record checks
after an evaluation reinterview.
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The suggestion to provide "best esti-
mates" of postcensal population by age
and sex is made with full realization
that this creates a major problem for the
provider. But certainly one might agree
that the absence of such authoritative
estimates leads to chaotic multiple esti-
mates or the use of "comparable to Census"
estimates when, in fact, the evidence we
have heard today is that significant
underestimates (in program decisions) may
be the result of use of unadjusted census
data. The relevant current data for many
classes of decisions involve in large
part the accuracy of current estimates of
population by age, sex, and color. The
number of persons who are unemployed and
employed, as estimated from the Current
Population Survey, are now and have vir-
tually always been tied to "comparable to
Census" estimates of population by age,
sex, and color. As we examine the esti-
mates of undercoverage in the census,
shouldn't we be concerned as to the im-
pact on this use, especially when deci-
sions based upon whether we have full em-

ployment or the likely current volume of
unemployment, are involved? (Besides the
CPS survey results are already being ad-
justed for undercoverage relative to "com-
parable to Census" estimates.) Similarly,
estimates of the current size and change
in the number of the poor and their
characteristics, and the possible levels
of cost of various alternatives under
proposals for a negative income tax are
likely to be changed. Other estimates
such as the number of persons eligible
for Government programs such as Medicare;
the number of persons living in sub-
standard housing or eligible for rent sub-
sidies, etc., get changed. It would ap-
pear useful for statisticians to face up
to the question, and to answer affirma-
tively, that there is need for publica-
tion of a single set of official author-
itative figures on "best estimates" of
the population by age and sex, not only
for the cnesus period, but also on a post-
censal basis--and that these be used in
the preparation of all important series.
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DISCUSS ION

W. Parker Mauldin, The Population Council

I should like to commend the Bureau of the
Census for the serious efforts it has made and
continues to make to evaluate Census data. They
have used varied approaches, have undertaken de-
tailed analyses and the magnitude of the effort
is very great indeed. They are to be commended
for the high standards they set and for the
pioneering work that they are undertaking.

At the same time I should like to commis-
erate with them because their difficulties are
enormous. There is a tremendous movement of
people each year and this makes it difficult for
them to carry out an effective re-interview in
order to determine how good the census itself
was. For example, as is pointed out in the Marx-
Waxberg paper, almost 10% of the people had moved
between the census and the PES, although the PES
(Post Enumeration Survey) was conducted within
five months of the Census.

I was struck with the fact that the enum-
eration status of college students could not be
determined for 7% of those in the sample; and
the enumeration status could not be determined
for 5.5% of Social Security recipients. Both of
these are groups for whom current addresses
should be excellent, at least relative to many
other groups in our population. In both cases
the Bureau of the Census had what appeared to be
current addresses shortly before the census, but
even so they were unable to determine the enu-
meration status of significant proportions of
both groups. If these groups are so mobile, it
seems likely that other groups are even more
mobile.

There are a few points on which I would
like clarification. In the use of record checks
for coverage evaluation four population groups
were included:

1. Persons enumerated in the 1950
Census.

2. Persons missed by the 1950 Cen-
sus, but picked up by the Post
Enumeration Survey.

3. Children born during the inter-
censal period.

4. Aliens who registered with the
Immigration and Naturalization
Service in January, 1960.

In the Marx-Waxberg paper, it is stated "their
combined representation is believed to be 987%
or more of the entire population.” 1In 1950
Coale estimated that 3.6% of the population
was missed; but the Post Enumeration Survey
accounted for only 1.4% or 2.2% less than the
Coale estimate. The minimum reasonable esti-
mate prepared by the Bureau of the Census was
2.5% missed or 1.1% more than was accounted for
by the PES. It seems to me that 2.5% or pessibly
more of the population was not included in the
record check for coverage evaluation. I would

prefer, therefore, that the emphasis be on 98%
or less rather than 98% or more. This may seem
a trivial point but I think that it reflects a
philosophy that runs throughout the papers,
namely, that those preparing estimates of a
corrected count tend to use minimum figures
wherever possible rather than maximum or even
expected or medium estimates.

Using the record checks for coverage evalu-
ation, one estimates an under-enumeration of 2.6
to 4.7%. But this represents undercoverage only.
Net error is estimated by subtracting from the
underenumeration the overenumeration, estimated
to be 1.3%.

We have been told that "the technique used
in 1960 defines both over- and underenumeration
relative to a specified small area, say, an
enumeration district that contains the usual
residence of the person being checked." The
estimated gross overenumeration of 2,325,000
persons or 1.37% of the total would appear to
have been based on this small area concept.

This concept is a perfectly good one if one is
deriving the estimate of underenumeration in the
same way; however, when the record check is used
one is not using the small area concept but
rather the entire United States is the basic
area. That is to say, a list sample has been
prepared and the Bureau of the Census searched
every enumeration district in which they thought
it might be likely to find the individual. Thus
the individuals on the list were counted as being
correctly enumerated if they were found in any
one of several enumeration districts. Overenu-
meration, however, was estimated on the small
area basis, which overstates overenumeration in
the entire United States. I am not entirely
sure of the procedures used, but in reading the
papers it seems to me that this was the pro-
cedure and it is for this reason that 1 ask for
clarification on this point.

One of the puzzling features of the com-
posite estimate is that more males than females
were missed in every age group up to 45 years of
age. The really surprising thing about this is
why male babies and young male children in the
age group 0-4 and 5-9, for example, would be
missed more than females. The re-interview data
do not show that more males are missed. Thus
the apparent undercount of males in the 0-4
group, for example, is the result of the esti-
mate of the expected number of males. The esti-
mating procedure includes an allowance for
under-registration of births and possibly this
leads to an inflation in the number of males.
Basically the procedure is to take the number of
females in the specified age group, apply an ex-
pected sex ratio to this number and thus esti-
mate the number of males. It is quite possible
that the expected sex ratio is incorrect. The
magnitude of the sex ratios would appear to be
all right, but when they lead to an inconsistent
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result of this type one wonders whether the basic
assumption is correct or if the re-interview data
should be trusted more for this age group than is
the case.

I am also puzzled that the sex ratio for
the 5-9 age group is larger -- trivially larger,
but still larger -- than for the 0-4 age group
among whites.

In reading the paper one finds such terms
as the '"conservative best estimate' and the "min-
imum reasonable estimate." For some purposes it
is desirable to derive minimum figures and in any
case one would be inflating the actual census
count. Nonetheless, the philosophy behind this
bothers me in that we need a best estimate rather
than a 'conservative best" or "minimum reasonable"
-- why not simply a ''reasonable estimate?" I know
that for administrative purposes it would be use-
ful to have a single set of figures but, at the
same time, it seems to me that there are too many
uncertainties in the estimating procedures to
permit us to afford the luxury of a single set
of corrected figures.

There are two minor points in the Segal-
Zelnick paper that I should like to comment on.

On page 6A the statement is made that "The
assumption of the net undercount of females 15-29
in recent censuses, combined with the fact that
births estimated from females 15-29 in one census
are approximately equal to births estimated from
females 15-29 in the preceding and following cen-
suses, led to the assumption of the uniform net
undercounts over time., Literally, this seems un-
likely; they probably are talking about ratios
being equal rather than the numbers and this
should be indicated.

Segal and Zelnick also state that since the
number of births in any period of time is con-
siderably larger than the number of deaths and
net migrants, errors in the completeness of birth
registration are of greater consequence for esti-
mates of net census underenumeration and net cen-
sus undercounts than errors in the other compon-
ents. This is true if the magnitude of the
errors is the same in each of the components but
is not necessarily true if errors are larger in
one component than in another and, indeed, in
this instance I think that errors certainly are
larger in some components than in others.
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THE MENTAL TEST QUALIFICATION OF AMERICAN YOUTHS FOR MILITARY SERVICE AND
ITS RELATIONSHIP TO EDUCATIONAL ATTAINMENT*

Bernard D. Karpinos, Medlcal Statistics Agency,
Office of The Surgeon General, Department of the Army

. Introduction

Should you happen to be In the office of a local
board, within the Selectlve Service System, when a
group of youths had just returned from an Armed Forces
examining statlon, and should you, out of curlosity, ask
any one from among those who were disqualified for mili-
tary service what happened to him, his most likely
answer would be: " flunked the physical.” This would
have been overwhelmingly correct in World War I; It
would have been also to a great extent the proper
answer In World War 11, but it Is not so now. At present,
it Is highly probable that the youth was disqualified be-
cause he failed to meet the mental, rather than the med-
lcal, requirements, as his reply would imply; he could
be a perfect physical specimen. On a natlonwlide basis,
there Is now a flfty <fifty chance of this belng so. In
giving that particular reason why he was "turned down"
(outside the fact that he may be more embarrassed to ad-
mit that he "flunked" the mental tests), the youth resort-
ed to a common expression ("flunked," or "falled the
physlcal™) In regard to disqualifications for military ser-
vice--be these for medical, mental, or moral reasons.
In fact, this common usage of the term had led to many
misinterpretations of the disqualification data, especlal -
ly, when such misinterpretations favored predetermined
promotional purposes-—quite unfortunate even If these
purposes as such are soclally desirable (1).

The number of youths disqualified for falling the
mental tests Is now as large as that of youths disqualified
for medlcal reasons. During the recent 19641965 perlod,
out of somewhat over 2 million draftees, namely, regis-
trants forwarded within this perfod by the local boards to
the Armed Forces Examining and Induction Stations
(AFEIS) for preinductlon examination (the number of such
draftees had greatly increased In these years because of
the Intensifled Vietnam crisls), somewhat less than half-
a-million examinees were disquallfied for medical rea-
sons, and about the same number falled the mental tests.
(These figures Include 40,000 draftees who failed simul -
taneously both the mental and medical requirements, and
consequently are added to each of these two groups. See
"Numerical Summary," Table 1, bottom.) These were
predominantly youths around 20 years of age (2,3). One
could hardly doubt that this represents a great loss of
manpower, from a military and a soclal viewpolnt.

Grave a problem as It Is on a natlonal basls, Its
gravity Is much accentuated by the wide geographic and

*Abstracted from a projected monograph by the
auvthor:  "Mental Qualification of American Youths
for Military Service."

ethnlc differences revealed by these data, specifically,
with respect to the disqualifications for mental test fall -
ures.

1l. Geographic and Ethnic Differentials in The
Mental Test Disqualifications of
Draftees

Close to one—fourth of the examined draftees were
thus disqualified during this 1964-1965 period because
they could not meet the current mental requirements
(more exactly, 23.4 percent: 21.4 percent of the exam-
inees falled the mental tests, only, and 2.0 percent fail-
ed the mental tests and were simultaneously disqualified
for medical reasons-—the latter constituting an overlap-
ping group; see Table 1.) (See (3), also subsequent sec-
tion VI, for a discussion of the current mental require-
ments.) However, while of the white (actually, non-
Negro) draftees 16.0 percent (including the overlapping
group) falled the mental tests on a nationwlde basls, of
the Negro draftees 63.3 percent (Including the overlap-
ping group) were so disqualifled, showing thus a disqual-
fication rate for the Negro draftees about 4 times ashigh
as for the white draftees.

Wider varlations In the mental disqualifications,
than those Indicated on the nationwide basls, are reveal-
ed when these data are both geographically and ethni-
cally differentiated--and the smaller the geographic area
the more conspicuous these variations.

By geographic region--without ethnic differentia~
tlon--the disqualification rates for falling the mental
tests ranged during this perlod from 14,4 percent In North
Central to 36.5 percent In the South., Greater differ-
ences were found when differentlated by geographic div-
Islon: the range In this case was from 11,2 percent In
West North Central to 37.1 percent In South Atlantic
(Table 1). Still greater differences were disclosed by
State: thelr range was from 6.4 percent (lowa) to 59.7
percent (Mississippl)(Table 2).

When further differentlated by ethnlc group, the
ranges In the disqualification rates for failing the mental
tests were:

White: a. Geographlc region, from10.9
percent In North Central to 22.4 percent
In the South; b, Geographlc division,
from 9.4 percent In West North Central
to 28.3 percent In East South Central; c.
State, from 6.3 percent (lowa) to 31.8
percent (Tennessee)(Table 2).



Negro: a. Geographic region, from 42.6
percent n the West to 71,2 percent In the
South; b. Geographic diviston, from 41,5
percent for the Paclfic to 75.0 percent In
East South Central; and ¢, State, from
27.7 percent (Washington) to 83.9 percent
(MIssissippl) (Table 2).,

Obviously, the differences are both geographic

and ethnlc,

In order to visualize more clearly these geographic
and ethnic varlatlons, the States have been arrayed
(ranked), from the lowest to the highest disqualification
rates for mental reasons, and grouped In terms of 5-per-
cent intervals, by race, as follows:

Percent

Disqualified
5-10

10-15

15-20

20-25
25-30
30-35

3540
40-45
45-50
50-55
55-60

Percent

Disqualiffed
5-10

A. Total

lowa, Washington, Utah, Minnesota,
Montana, Oregon, ldaho;

Nebraska, Wyomlng, North Dakota,
Wisconstn, Kansas, Rhode Island, South

Dakota, New Hampshire, Vermont,
Indiana, Alaska, Colorados

Michigan, Ohlo, Massachusetts, Penn-
sylvania, California, Oklahoma,
Nevada, Connecticut, Illinols, Missouri

Arizona, New Jersey, Malne, New York
Hawall;

Delaware, Texas, Maryland, Florlda,
New Mexico;

West Virginla, Kentucky, Arkansas,
Virginla;

Tennessee, District of Columblay
Alabama, Loulslana, Georgla;
North Carolina;

South Carollng;

Milsslssippl.
B. White

Jowa, Washington, Utah, Minnesota,
Oregon, Montana, Nebraska, Kansas,
Wisconsin, Idaho, Wyoming;

Percent

Dlﬂualiﬂed
10~15

15-20

20-25
25-30

30-35

Percent

Dlﬂuullﬂed
25-30

4045
45-50
50-55
55-60
60-65
65-70
70-75

75-80

80-85
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B. White (continued)

North Dakota, Rhode Island, Nevada,
Michigan, Indlana, Ohlo, South Dakota,
Illinots, New Hampshire, Pennsylvanla,
Vermont, Colorado, Californla, Distrlct
of Columbla, Florida, Missourl, Okla-
homa, Connecticut, Alaska, New Jersey,
Massachusetts;

Delaware, Maryland, Texas, Loulstana,
Arkansas, Arlzona, South Carolina,
New York;

Alabama, Georgla, Malne, Virginia,
Hawall;

Mississippt, New Mexlco, North
Carolina;

Kentucky, West Virginla, Tennessee.
L. Negro

Washington;

Massachusetts, Oregon, Callfornia,
Minnesota, Indlana, Utah, Michigan;

Ohlo, Rhode Island, Arizona, Pennsyl-
vanla, District of Columbla;

Kansas, Nebraska, New York, Kentucky,
Colorado, Oklahoma, West Virginla;

Missourl, 1llinols, Connecticut, Dela-
ware, Wisconsin, Maryland, New
Mexico, New Jersey;

Nevada, Virginla, Texas;

Tennessee, Florida;

Arkansas, Alabama, Louislana;
Georgla, North Caroling;

South Carollna, Misslssippl,

There Is no Intention to underplay here the equal
serlousness of the medical problem. Also, If much em-
phasls Is put on the mental test fallures, it Is not because
It Is the toplc of the present discussion--there Is always
a tendency to hyperbolize the problem dealt with at a
particular time. It Is done out of sincere convictionthat
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more can be done for those who falled the mental tests,
than for the medically disqualified youths, In twodirec-
tions: a. In rehablilitating the youths who had been
disqualified, or are about to be disqualified, for these
reasons; and b, In the preventlve sense, by sincere
attempts to preclude, or to minimize as far as possible,
such future results through proper education and other
soclal programs. (It should be mentioned here that a
certain rehabllitation program Is carried out by the
United States Public Health Service for youths disquall-
fled for medical reasons; a parallel rehabilitation pro-
gram has been Inltlated by the Department of Labor for
those disqualifled for falling the mental tests, and simi-
lar programs are planned by the Department of Defense.

It Is not merely a military problem. To quote
President Kennedy In thls connection: "A young man who
does not have what It takes to perform military service
Is not likely to have what it takes to make a living, To-
day's milltary rejects Include tomorrow's hardcore unem-
ployed" (5). Speclal Investigations Indicated that those
who could not quallfy for mental reasons were principal -
ly youths who lacked sufflclent education=-dropouts, and
In general, youths of low quantitative and qualitative
levels of education; youths who came from poor economlc
groups, and who were mainly "job seekers,* having a
relatively high rate of unemployment. These findingsre-
flect obvlously to a high degree the potential clvilian
productivity of these youths, as well as thelr future ad-
justment In clvilian life (5,6).

lll. Geographic and Ethnic Differentials in the
Mental Qualification of Draftees
Found Acceptable

Of no less importance than the wide geographic
and ethnlc varlations In the disqualification of draftees
for falling the mental tests are the corresponding varia-
tlons In the mental quallfication of those who met the
minimum mental requirements. These geographic and
ethnic varlations are revealed In Table 3, by geographic
region and dlvision, and In Table 4, by State.

The mental qualification of draftees found accept-
able (met the current mental, medical, and moral mili-
tary requirements) are expressed in terms of four mental
groups: mental groups | and |1~—the upper mental groups,
and Ill and [V~~the lower. it may suffice to state here
that these mental groupings are derived from the scores
made by the draftees on the mental tests, the uppergroups
Indicating higher scores. (The meaning of these group-
ings Is fully discussed In the subsequent section VI~
Mental Testing.)

For evaluative purposes, the percent of the draftees
found acceptable falling within the mental groups | and
11 have been taken as an Index. So appralsed, the range

In term of the percent of draftees found acceptable In
mental groups | and 1I, were found to be:

Total: a. Geographic region, from
53.0 percent In the West to 31.4 per-
cent In the South; b. Geographic
division, from 53.5 percent In the
Paciflc to 24,8 percent In East South
Central; c. State, from 59.9 percent
(Oregon) to 20.5 percent (Mlssissippl).

White: a. Geographlc reglon, from
54.5 percent In the West to 35.5 per-
cent In the South; b. Geographic
division, from 55.2 percent In the
Paclific to 27.8 percent in East South
Central; c. State, from 59.9 percent
(Oregon) to 26.0 percent (Kentucky
and MiIsslssippl).

%{g a. Geographic region, from
.3 percent In the West to 4.6 per—

cent In the South; b. Geographlc
divislon, from 13.9 percent In the
Pacific to 3.5 percent In West South
Central; ¢, State, from 19,2 percent
(New MexIco) to 1.7 percent (South
Carolina).

To facllitate visuallzation of these geographic and
ethnic variations, the States have been arrayed (as done
above for the disqualifications rates) by their percent In
mental groups | and I, from the highest to the lowest
percent, grouped In 5-percent Intervals, as follows:

Percent Qualified

In Mental Groups A, Totdl

I and |l

60-55 Oregon, Alaska, Montana, Utah,
Washington;

55-50 lowa, Minnesota, ldaho, Colorado,
Californla, Nebraska, Kansas,
Nevada, Wyoming;

50-45 Wisconsin, Arizona, Connecticut,
New Hampshire, Rhode Island,
Ohlo, South Dakota, Illinols,
Hawall;

45-40 Malne, Massachusetts, Michigan,

Indlana, Vermont, Missouri, New
Mexico, Pennsylvanla, Oklahoma,
New Jersey, New York, Delaware,
Maryland;

40-35 Florida, Texas;



Percent Quallified
In Mental Groups
land 11

35-30

30-25

25-20

Percent Quallfled
In Mental Groups
land Il

65-60
60-55

55-50

5045

45-40

35-30
30-25

Percent Qualified
in Mental Groups
I and 11

20-15

15-10

A. Total (continved)

Virglnla;

Georgla, West Virginla, Tennessee,
Loulstana, North Dakota, North
Carolina, District of Columbla,
Arkansas, Kentucky;

Alabama, South Carolina,
Mlsslssippl.

B. White

Oregon;

Alaska, Washington, Utah,
Montana;

Colorado, Idaho, Nebraska,
Kansas, Wyoming;

Connecticut, Wisconsin, District
of Columbla, Illinols, Ohlo,
Arizona, Rhode Island, New Hamp-
shire, Michigan, South Dakota,
Delaware, Maryland, Indiana,
Florlda, Massachusetts, Hawall;

Malne, Missourl, New Jersey,
Pennsylvania, Oklahoma, New York,
Vermont, New Mexico, Texas,
Virginia;

Georgla, Loulslana;

North Dakota, North Carolina,
Tennessee, Arkansas, Alabama,
West Virginla, South Carolina,
Mississippi, Kentucky.

C. Negro

New Mexico, Rhode Island,
Nebraska, Minnesota;

New York, Colorado, Californla,
Washington, Ohlo, Michigan,
Wisconsin, District of Columbla,
West Virginla, Massachusetts,
Indlana, Maryland;
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Percent Qualified

In Mental Groups C. Negro (continued)

land ]l
10-5 Kansas, Missourl, Pennsylvanla,
Illinols, Oregon, New Jersey,
Connecticut, Delaware, Oklahoma,
Arizona, Virginla, Nevada, Kentuc
Kentucky;
5 or less Utah, Tennessee, Georgla, Texas,

Mississippl, North Dakota, North
Carollna, Loulslana, Arkansas,
South Carolina,

IV. Underlying Causes

Naturally, the foremost question is: What are the
underlying causes for such wide and unquestionably very
much soclally~disturbing geographic and ethnlc varfa-
tions In the mental qualification of the draftees (quall-
fled and disqualified) for military service? Due to the
very nature of the mental testing, the Immedliate re-
sponse to such an Inquiry would be, of course, a study
of the relationship between the mental test scores of the
examinees and their educational achievement. Indeed,
past studies indicate definite positive assoclation be-
tween the examinee's mental score and his educational
attalnment (7-10). However, those studies were carried
out on a natlonwlde basls for the sole purpose of gener-
ally comparing Army mental test scores with education,
There had been no attempt to evaluate such variations
In the mental qualifications, as found here, in terms of
educational achievement. It Is toward such a differen-
tial evaluation that this study was principally directed.

In Its final analysis, the present study becomes to a con=
vincing extent an assessment of the quality of our edu-
cational system, geographically and ethnlcally defined.
Surely, 1t Is fully realized that the youth's mental test
score does not depend solely on the educational oppor-
tunities he is exposed to, but in addition--and signifi-
cantly so—on the knowledge he gained from his formal
educational training, which depends, of course on his
cultural and economic environment outside the school -~
a problem much wider In scope than the educational op-
portunities as such (2,7).

To establish the relationshlp between the mental
test scores and educational level, a serles of tabulations
was undertaken In which the mental test scores of the
youths examined for military service were cross~tabulat-
ed by educational attalnment. However, prior to dis-
cussing the extent of these tabulations, the manner In
which they were accomplished and consolidated, and the
form In which the distributions are presented In final
form, it Is most Important, for proper Interpretation of
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these data, that the meaning of both the educational
attainment and the mental testing be clearly understood.

Y. Educational Achlevement

In relating the mental qualification of the examin-
ed youths for military service tothelr educational attain-
ment, the latter presents a rather simple Index. It Is ex-
pressed In terms of the highest grade, or the highest year
of schooling, completed. This information Is supplied by
the youth at the time he registers with hls local board.
It Is copled from the registrant's classification question-
naire (SSS Form 100) onto the DD Form 47 ("Record of
Induction") which the draftee brings with him when sent
to an Armed Forces examining station. In the case of
applicants for enlistment, this Informatlon Is usually
supplied directly to the recrulting station.

VI. Mental Testing
Armed Forces Qualification Test (AFQT).

General . The mental qualification of the examined
youths for milltary service, determined at the Armed
Forces ExamIning Statlons (AFEIS), Is by far a more com-
plex Index. From July 1950, when the Selective Service
processing of youths for military service was reestablished
under the provision of the 1950 Selective Service Act (no
induction processing took place between January 1949
and July 1950), r;?\e Armed Forces Qualification Test
(AFQT) has been the primary mental test used for determi-
ning the examinee's mental qualification for milltary ser-
vice (1-3).

Development. Structurally, the AFQT, as origin-
ally developed, was a modified version of the Army
General Classification Test (AGCT) used in World War II.
The AFQT was equated with the AGCT. Stated schema-
tically, this comparative relationship between the AFQT
and the AGCT was established In the following manner:
a. The AGCT was administered in 1949 to representative
samples of groups of youths at varlous recruiting stations,
b. on the basls of thelr scores on the AGCT, a further
sample was selected from these representative groups In
such a manner that its distribution by AGCT scores corre-
sponded to that of the World War 1] "mobllization popu-
lation," used In standardizing the AGCT scores; c. the
matched sample was tested with AFQT, and d. Its AGCT
and AFQT distributions were then correlated and equated.
Obviously, the current AFQT scores, as expressed In per~
centiles, relate to that World War 1l mobilization popula-
tlon, which presumably represented the expected distribu~
tions by AGCT of the civilian manpower pool available
then for military service.  Actually, the AGCT was
standardized on the milltary personnel, officers and en-
listed men, of all military services, as of the end of 1944,
Since the exemptions and deferments from mllitary service

were then at a minlmum, it was assumed that this mili-~
tary population may be taken as "unblased representa-
tion of the clvilian manpower pool, " with respect toage,
education, occupational status, and geographic distribu=
tion (11,12). The current mobllization population might
differ In ifs distribution from that of World War 11, Inas-
much, however, as all AFQT scores were standardized on
the same basis, the present comparative analysis Is not
affected by It.

Contents, Like the AGCT, the AFQT consisted
originally of the following time-honored content areas:
vocabulary--ability to handle words and understand ver-
bal concepts; arithmetic~-ability to reason with numbers
and solve simple mathematical problems; spatlal rela-
tlons—-abllity to distingulsh forms and patterns. In 1953,
mechanical ability, namely, ability to Interrelate tools
and equipment, was added as a content area. This ana-
lysis Is based on this (1953) revised version of the test. It
containssince then 100 questions equally distributed among
those four mentioned content areas. It is arranged In cy-
cles of Increasing difficulty In each of the content areas.
It Is a self-administered spiral omnibus—type test; It em-
phasizes power, rather than speed (1-3, 13).

Objectlves. Functionally, the AFQT differs from
the AGCT In that the AFQT was delegated a dual objec-
tives a, To measure the examinee's general mental abil-
ity to absorb military tralning within a reasonable length
of time, so as to eliminate those who do not possess such
abllity--a quallfication device; and b, to provide a unl-
form measure of the examinee's potential general useful~
ness In the service, If qualified on the tests--a classifica-
tlon device. It was hence specifically Intended to pre~
dict potential success In general military trainlng and per~
formance ("military Tralnability"). It has been validated
for that purpose.

The AFQT thus combines a mental prescreening
function, almost non-existent in World War 1, and the
function of the Army General Classification Test (AGCT)
administered in World War 1] at the reception centers for
assessing the mental abillty of. those who entered the Army
for assignment purposes. With the introduction of the
AFQT, the latter function was thus transferred from the
Army reception centers to the examlnation stations. As
originally conceived, the maln purpose of this transfer was
to provide a basls for an equitable qualltative distribution
of manpower among the Armed Services--a purpose now
defunct.

Administration and Scoring. The test Is given to
every youth when Initlally examined for military service,
except to Spanlsh-speaking registrants In Puerto Rlco.
(This latter group Is tested with an equivalent test In

Spanish.) The test was developed through the joint efforts
of all military services.

The test questions are of the usual multiple—cholce



type. The examinee's score ("raw score") during this
period, as now, has been derived from the number of
correct "net" answers, computed by subtracting from the
number of the test questions answered by the examinee
correctly one-third of the number of questions answered
by him incorrectly --a procedure adopted to compensate
for "successful guessing."

For comparatlve analysis, the examinee's raw score
Is converted to percentile score, and Is so recorded on
the individual’s reports of examination (DD Form 47 and
SF 88). This is done on the basis of specific conversion
tables applicable to the particular version of the test.
As stated before, these percentile scores were standard-
ized on the "mobilization population" of World War II.

In order to provide a more workable classification
of the examinee's degree of trainablllity, the percentile
scores on the AFQT have been condensed Into five men-
tal groups. The mental groups, the current correspond-
Ing required "net" correct answers, the percentlile score
on the AFQT, and the percentages within each mental
group of the standard population are as follows:

Percent within
Standard Popula=-
tion of Each Group

Mental Required Net  Percentile
Group Correct Answers oo

| 89-100 93-100 7
1l 74- 88 65- 92 28
1 53-73 31- 64 34
v 25- 52 10- 30 21
v 24 or less 9 or below 10

The mental groupings--from mental group V to 1--
obvlously indlcate progressive gradation of trainabllity.
The Indlvidual's mental group is recorded on his exami-
natlon reports, alongside his percentile score (as indicat-
ed above), providing thus a mutual check.

The Aptitude Area Tests

From the time It was Initlated (1950) untll August
1958, the AFQT was the only mental test (except for the
previously-mentloned Spanish test in Puerto Rico) used
for determining the examinee's mental qualification for
military service. The mental qualification standards were
established by the Unlversal Military Tralning and Service
(UMTS) Act, requiring a minimum percentile score of 10
on the AFQT. Examinees scoring below the 10 percen-
tile (mental group V) have been classed as mentally un-
fit for military service, unless found administratively
acceptable ("administrative acceptees"), on the basls of
"terminal screening" (3).

In August 1958, additional mental tests (“aptitude
area" tests) and additlonal minimum mental requirements
based on these tests were Introduced. At first, the Army
Classification Battery (ACB) was used, replaced late In
1961 by the Army Qualification Battery (AQB). These
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tests were designed to determine the person's potential
usefulness In particular kinds of military jobs or assign-
ments ("aptitude areas"); specifically, In the major oc-
cupational categories Into which the jobs for enlisted men
have been grouped. Only examinees In mental group IV
on the AFQT have been subject to these tests.

Since August 1958, there have been, hence, two
types of mental test failures: a. Examinees who falled
the AFQT (below 10 percentile; mental group V); plus, b.
those in mental group IV on the AFQT who failed the
minlmum requirements on the "aptitude area" tests (ACB
or AQB). (The latter group Is referred to as "Trainabili-
ty Limlted" (3).) The 1964-1965 data, relating to the
mental qualifications of draftees for mlilitary service
(Tables 1-4), are based on both the AFQT and the cur=
rent AQB requirements. (For more detalled discussion,
see 3"‘4‘)

VIl. AFQT Scores as Related to Educational
Level

Extent of Study

The evaluation on the relationship between the men-
tal test scores and educational achlevement Is based on
the AFQT scores, alone, It comprises the experience of
5 years and 7 months-~from January 1953 through July
1958 (prior to the Introduction of the "aptitude area"
tests.) During this period the same mental requirements
obtained, namely, a minimum of 10 percentile score on
the AFQT, only. Also, the contents of the AFQT and
the manner of scoring were the same during the entire
perlod.

Some three-quarter of a milllon medical examina-
tion forms of youths examined for military service during
this period were cross-tabulated, representing a fifty-per-
cent sample. These forms Included the following groups
of youths: a. disqualified draftees; b. inducted draftees;
and c. disqualified applicants for enlistment. Each of
these groups were cross—tabulated separately. In addition,
there were available the distrlbutions of enlistees during
this perfod by mental group.

All data, from these varlous groups, were weighted
and combined, In accord with avallable general military
data, (The procedures applied in combining these data
are explained In the projected monograph; see footnote
to the legend of this paper.)

Cross~distributions were thus derived for all youths
examined during this period for military service, by geo-
graphlc dlvision and race.

Overall Evaluation

Since It seemed desirable to obtain an evaluation
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of all youths in the population, not limited to youths ex-
amined for military service, the 19-21 age group were
selected for this purpose as reported in the 1960 Census.
The cross~distributions obtained from the youths examin-
ed for military service were therefore adjusted (or stan-
dardized) according to the educational achlevement of
these groups as derived from the Census data.

The cross=distributions of the mental test scores by
educational attalnment are presented In Table 5, by geo~
graphic division and race. The spread by educational
attainment Is as tabulated; that by AFQT score Is Interms
of mental groups and thelr corresponding percenttle In-
tervals. Note, that the population bases for all youths
and for the white youths are 100,000, and for the Negro
youths 10,000--smaller bases because of the smaller num-
ber of Negro youths involved.  This should be clearly
kept In mind In reading these tables. For Instance, on
the basis of their educational attalnment, it Is expected
that our of 100,000 white youths, age 19-21, In Conti~
nental United States, 4,863 (4.9 percent) would be In
the lowest mental group V; out of 10,000 Negro youths
It is expected that 3,076 (30.8 percent) would be in
imental group V (Table 5).

Similarly, according to these tables, for instance,
9,783 out of 100,000 white youths (9.8 percent) In the
Continental United States would be In mental group |,
whereas only 44 out of 10,000 Negro youths (0.4 percent)
in the Continental United States would score as high.

The last rows in the presented distributions are thus
the actual distributions of the 19-21 age groups by edu-
cational attainment according to the Census. Each col~-
umn represents a distribution of the particular education-
al level by percentlle score--a qualitative evaluation.
The last column depends, of course, on both the level of
education and its quality.

Median Years of School Completed versus
Expected Medlan Percentile Scores on the
AFQT

It seems quite needless to elaborate what can be
readily seen from the tables (Table 5) with respect to the
geographic and the ethnic variations In the expected
AFQT scores. However, in order to form a clearer judg-
ment as to the relationship between educational attain-
ment andthe AFQT scores, Table 6 was prepared in which
the medlans of educational attainment are contrasted with
those expected on the AFQT. In comparing these medians
on an ethnlc basis only, there seems to be no very signi-
flcant difference in those relating to educational attain-
ment: a median of 12.4 years of school completed for the
white youths,compared with a median of 11,0 years of
school completed for Negro youths. But the expected
medlans on the AFQT are 55 percentile for the white
youths, versus 15 percentile for the Negro youths.

More striking are the differences when these medi-
ans are geographically and ethnically differentiated: for
the white youths the range in the medians of educational
attalnment is from 12.5 years of school completed (West
North Central) to 12.2 years (East South Central)--a
negligble range, indeed; but the range in the corres-
ponding AFQT medians is from 63 to 47 percentile.
For the Negro youths, the range In the medians of ed-
ucational attalnment Is from 12,3 years of school com-
pleted (Pacific) to 10.2 years (East South Central),
whereas the corresponding range in the expected AFQT
medians Is from 25 percentile-~very low, to an even
lower median of 11 percentile.

Reemphasizing, the determining factors here are
not only the level of formal education and Its quality,
but the interrelated socio-economic factors outside the
school.
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TABLE 1. RESULTS OF PREINDUCTION EXAMINATION OF DRAFTEES FOR MILITARY SERVICE,
BY GEOGRAPHIC REGION AND DIVISION, AND BY RACE

1964 - 1965
Percent disqualified, by cause
Geographic Region .. Failed Mental
and Adminis-  Failed Medically Tests and
Division) Total trative Mental  Disqualified Medically
reasons Tests Disqualified
TOTAL
UNITED STATES 47.0 1.4 21.4 22.2 2.0
NORTHEAST 46.4 1.4 17.8 25.2 2,0
New England 48.4 2.0 13.8 30.4 2.2
Middle Atlantic 45,9 1.3 18.9 23.8 1.9
NORTH CENTRAL 38.2 1.1 13.1 22,7 1.3
East North Central 39.4 1.1 14.3 22,7 1.3
West North Central 35.1 1.3 10.1 22.6 1.1
SOUTH 55.2 0.9 33.6 7.8 2.9
South Atlantic 55.6 1.1 33.9 17.4 3.2
East South Central 59.2 0.4 38.7 17.4 2.7
West South Central 50.4 1.1 28.0 19.1 2.2
WEST 44 .2 2.6 13.7 26.7 1.2
Mountain 42.7 1.3 14,3 25,7 1.4
Pacific 44,6 2.9 13.5 27.1 1.1
WHITE2

UNITED STATES 42,1 1.4 14,5 24,7 1.5
NORTHEAST 43,9 1.3 . 26.5 1.7
New England 47 .8 2.0 12.8 30.9 2.1
Middle Atlantic 42.8 1.1 15.0 25,1 1.6
NORTH CENTRAL 35.8 1.1 9.8 23.8 1.1
East North Central 36.6 1.0 10.5 24,0 1.1
West North Central 33.8 1.3 8.4 23.1 1.0
SOUTH 45,5 1.0 .3 22,1 2.1
South Atlantic 44,9 1.2 19.4 22,0 2.3
East South Central 50.4 0.4 26,0 21.7 2.3
West South Central 41,9 1.1 16.6 2.7 1.5
WEST 43,1 2,6 12.2 27.2 1.1
Mountain 42,1 1.2 ) 26.1 1.3
Pacific 43.3 2.9 11.8 27 1.0




TABLE 1, (Continued)
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Percent disqualified, by cause

Geographic Region . . Failed Mental

and Adrrnms- Failed Medically Tests and

Division! Total trative  Mental  picayqlified Medically

reasons Tests Disqualified

NEGRO

UNITED STATES 74.4 1.2 59.3 9.6 4.3
NORTHEAST 69.3 2.1 48.6 14, 4.5
New England 67.0 1.4 46,2 14, 5.2
Middle Atlantic 69,5 2,2 48.8 14,1 4.4
NORTH CENTRAL 63.4 1.3 46,7 12,3 3.1
East North Central 63.0 1.3 46,1 12, 3.1
West North Central 66,3 1.5 51.0 10. 3.4
SOUTH 79.0 0.8 66.5 7.0 4.7
South Atlantic 78.5 1.0 65.3 7.0 5.2
- East South Central 81.8 0.3 71.3 6.5 3.7
West South Central 77.3 0.8 64.3 7.6 4,6
WEST 63.9 3.0 40.2 18,3 2.4
Mountain 67.9 1.8 50,0 12,1 4.0
Pacific 63.5 3.1 39.2 . 2.3

States within each geographic division:
Rhode Island, Connecticut; Middle Atlantlc--New York,

ew York, N

Indiana, llinols, Michigan, Wisconsin; West North Central -~ Minnesota, lowa, Missourl, North Dakota, South

Dakota, Nebraska, Kansas; South Atlantic-~Delaware, Maryland, District of Columbla, Virglnia, West Virginla,
North Carolina, South Carolina, Georgla, Florida; East South Central —Kentucky, Tennessee, Alabama, Misslssi-
ppl; West South Central ~~Arkansas, Loulslana, Oklahoma, Texas; Mountaln--Montana, Idaho, Wyoming, Colorado,
New MexIco, Arlzona, Utah, Nevada; Pacific--Alaska, Callfornla, Hawall, Oregon, Washington (according to

the Bureau of The Census).
2Whlte: Non-Negro

NUMERICAL SUMMARY, BY RACE

Results of Examinations

Total White Negro

Number Examined

Number Disqualified, by Cause
Admlinlsteative reasons
Falled mental test, only
Medlcally disqualified, only
Falled mental tests and

medically disqualified

2,025,435 1,714,285 311,350

952,128 720,784 231,344

r (4 5,: 3;
432,708 248, 394 184,314
451,780 421,994 29,786
39,981 26,496 13,485

New England—~Maine, New Hampshire, Vermont, Massachusetts,
w Jersey, Pennsylvania; East North Central == Ohlo,
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TABLE 2. DISQUALIFICATION RATES (PERCENT) OF DRAFTEES FOR MENTAL REASONS, BY STATE AND RACE

1964 - 1965!
White White
State Total (Non-  Negro State Total (Non- Negro
Negro) Negro)
UNITED STATES 23.4 16.0 63.6 Missour! 19.1 14.0 55.6
Montana 7.7 7.7 *
Alabama 40.7 20.2 73.0 Nebraska 10.0 8.8 1.3
Alaska 14,2 14,2 * Nevada 17.7 11.2 61.9
Arfzona 20,1 19.1 47 .4 New Hampshire 12.5 12.5 *
Arkansas 33.0 19.0 71.2
California 16.0 13.9 41,9 New Jersey 20.7 14.3 59.6
New Mexlico 28.8 28.5 58.9
Colorado 14,4 13.4 53.6 New York 23.9 19.9 52.6
Connectlcut 17.9 14.1 57.5 North Carolina 45,4 29.7 79.1
Delaware 25,1 16.1 58.1 North Dakota 10.8 10.8 *
District of Columbia 38.3 13.8 48.4
Florlda 28.6 13.9 67.6 Ohlo 15.4 12.0 45.4
Oklahoma 17.3 14.0 53.6
Georgla 42.0 '20.7 76.4 Oregon 8.0 7.6 40.7
Hawall 24.6 24,5 * Pennsylvanla 15.7 12,5 48.2
Idaho 9.6 9.6 * Rhode Island 11.6 11.0 46.3
Illinols 18.7 12.5 55.9
Indlana 13.5 11.4 42.1 South Carolina 51.5 19.8 80.6
South Dakota 11.9 12,1 *
lowa 6.4 6.3 * Tennessee 37.8 31.8 66.3
Kansas 11.2 9.4 50.6 Texas 26.8 18.6 64.0
Kentucky 31.7 30.2 52.9 Utah 7.4 7.3 43.4
Loulsiana 41.4 18.7 74.0
Matlne 21.2 21.2 * Vermont 13.2 13.1 ¥
Virginla 33.2 21.5 63.8
Maryland 27.5 17.9 58.6 Washington 7.2 6.9 27.7
Massachusetts 15.5 14.9 40.0 West Virginla 30.8 30.2 54.5
Michigan 15.3 11.3 43.5 Wisconsin 10.9 9.5 58.3
Minnesota 7.5 7.4 41,9
Misslssippl 59.7 25.6 83.9 Wyoming 10.1 9.8 *

TIncludes a. Falled mental test, only,and b. Failed mental test and medically disqualified; see Table 1.
*Number examlined too small for rellable rates.
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TABLE 3. PERCENT DISTRIBUTION OF DRAFTEES FOUND ACCEPTABLE FOR MILITARY SERVICE, BY
MENTAL GROUP, GEOGRAPHIC REGION AND DIVISION, AND BY RACE!

1964 - 1965
Geographic Reglon Percent found acceptable, by mental group2
and Division I i i v Aimfn‘straﬂve
cceptees
TOTAL
UNITED STATES 7.6 34.7 43,1 13.4 1.2
NORTHEAST 7.4 35.1 45.2 11.3 1.0
New England 8.9 37.1 43.0 9.6 1.4
Middle Atlantic 7.0 34.6 45,7 11.8 0.9
NORTH CENTRAL 8.6 38.7 41.3 10.9 0.5
East North Centrdl 8.1 37.9 41.8 11.7 0.5
West North Central 9.9 40.4 40.2 9.0 0.5
SOUTH 4.8 26.6 45.9 20.0 2.7
South Atlantic 5.0 27.5 46.4 18.8 2.3
East South Central 3.3 21.5 48,7 22.9 3.6
West South Central 5.6 29.0 42.7 19.9 2.8
WEST 11.5 41.5 37.0 9.6 0.4
Mountain 11.0 40.5 37.5 10.0 1.0
Paclfic 11.6 41,9 36.8 9.5 0.2
WHITE
UNITED STATES 8.2 36.9 42,9 11.2 0.8
NORTHEAST 7.8 36.6 45.0 9.9 0.7
New England 9.1 37.7 43.1 8.9 1.2
Middle Atlantic 7.5 36.3 45.5 10,2 0.5
NORTH CENTRAL 9.1 40,2 41.0 9.3 0.4
East North Central 8.6 39.9 41,5 9.6 0.4
West North Central 10.1 41,0 39.7 8.7 0.5
/

SOUTH 5.5 30.0 46.8 16.1 1.6
South Atlantic 5.8 31.6 46,5 14.8 1.3
East South Central 3.7 24,1 50.8 19.4 2.0
West South Central 6.2 32.2 43.9 15.8 1.9
WEST 11.9 42.6 36.6 8.6 0.3
Mountain 11.2 41,0 37.4 9.5 0.9
Pacific 12,1 43.1 36.3 8.3 0.2
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TABLE 3. (Continued) !

Geographic Region

Percent found acceptable, by mental group

2

and Division Admlnistrative
I Il 1 v Acceptees
NEGRO

UNITED STATES 0.4 7.5 43,9 41.3 6.9
NORTHEAST 0.7 10.6 48.0 34.8 5.9
New England 0.8 8.5 40.5 42,6 7.6
Middle Atlantic 0.7 10.8 48.6 34.2 5.7
NORTH CENTRAL 0.5 10. 47 4 39.7 2.3
East North Central 0.5 1 45,6 41,7 2.1
West North Central 0.5 10, 62,3 24, 3.1
SOUTH 0.2 4.4 40.6 45,0 9.8
South Atlantlc 0.4 5.2 45,6 40.9 7.9

East South Central 0.1 3.5 34.1 47 .3 15.0
West South Central 0.1 3.4 33.6 53.1 9.8
WEST 0.7 12.8 47.6 37.1 1.8
Movuntaln 0.2 8.8 38.6 45.6 6.8
Paclfic 0.8 13.1 48.4 36.3 1.4

TSee footnofes 1 and 2, lable 1.

25ee text "Mental Testing," and also (2) on the meaning of mental groups. "Administrative acceptees”
refers to examinees who failed the mental tests but were declared adminlistratively acceptable on the basis of

personal Interviews,
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TABLE 4. PERCENT OF DRAFTEES FOUND ACCEPTABLE FOR MILITARY SERVICE IN
MENTAL GROUPS | AND [, BY STATE AND RACE

1964 - 1965
“White White
State Total (Non-  Negro State Total (Non- Negro
Negro) Nwgro)
UNITED STATES 42.3 45,1 7.9 Missourl 42,3 44,6 9.7
Montana 57.2 57.2 *
Alabama —— 23.6 28.8 2,0 Nebraska 52.3 53.0 17.2
Alaska 58.5 58.9 * Nevada 50.8 53.9 5.6
Arizona 48.0 49.2 5.7 New Hampshire 47.6 47 .6 *
Arkansas 25.9 29.2 2.0
California 52.6 54,6 14,0 New Jersey 41.9 44,5 7.9
New MexIco 42,1 42.2 19.2
Colorado 53.1 53.7 14,3 New York 41.3 43.3 14.3
Connecticut 47.8 49.7 7.9 North Carolina 26.6 29.7 3.6
Delaware 41.3 46.1 7.7 North Dakota 46.4 46.4 *
District of Columbla 26.4 49.4 11.5
Florida 39.8 45,7 2.3 Ohlo 46,8 49,2 11.9
Oklahoma 41.9 43.8 7.4
Georgla 29.4 34.4 4.3 Oregon 59.9 60.3 7.9
Hawall 45,1 45.1 * Pennsylvanla 41.9 44.0 9.1
Idaho 53.1 53.1 * Rhode Island 47,5 47.9 17,2
illinols 46,1 49.3 8.9
Indiana 44,3 45,8 10.7 South Carollna 21.7 27.4 1.7
South Dakota 46.4 46.4 *
lowa 54,2 54,2 * Tennessee 27.2 29.4 4.6
Kansas 51.9 52,9 9.8 Texas 37.6 40.9 4.0
Kentucky 25.0 26.0 5.5 Utah 57.0 57.2 4.8
Louislana 27.1 32,7 2,9
Malne 45.0 45.0 * Vermont 42.8 42,8 *
Virginia 35.0 40.3 5.6
Maryland 40.8 45.8 10.3 Washington 56.7 57.2 12,7
Massachusetts 44.7 45,2 10.8 West Virginla 28,1 28.4 11.4
Michigan 44.5 47,5 1.7 Wisconsin 49,2 49,6 11.6
Minnesota 53.9 54,0 16.2
Misslssippl 20.5 26,0 3.7 Wyomlng 50.6 50.7 *

“¥Number examined foo small for rellable distribution.

L be}
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TABLE 5.

EXPECTED DISTRIBUTION OF MALE YOUTHS, AGE: 19-21, BY QUALIFICATION (MENTAL GROUP) ON
THE ARMED FORCES QUALIFICATION TEST (AFQT), ACCORDING TO THEIR EDUCATIONAL
ATTAINMENT, BY GEOGRAPHIC DIVISION AND RACE, 1960*

Q Ihi?e:::i]on Educational Attainment: Years of School Completed
Mentol P:;r‘c:n- None Elementary School High School College Total
Grovp | score 14 | s | 7 2 | 34 FHEE | Sor
CONTINENTAL UNITED STATES: Total BASE: 100,000
] 100-93 - 2 1 2 202| 3,204 3,928] 1,300 20 8,686
i 9265 5 6 14 378 1,698 13,876 8,317 1,778 22 26,094
n 64-31 23 47 147 2,170 5,934 21,551 6,022 925 10 36,829
v 30-10 58 305 920 4,465 5,795| 7,972 890 93 1 20,499
V. |9orbelow] 52 1,382 1,486 2,303 1,567 610 14 2 - 7,892
Totgl 1 614 1,742] 7.568 9. 344| _ 15.196] 47,2131 19,1711 4,09 53 100,000
White BASE: 100,000
] 100-93 - 2 1 31 228] 3,608 4,420 1,469 24 9,783
i 92-45 6 6 18 423 1,892] 15,449 9,252 1,976 24 29,046
u 64-31 25 44 155 2,355 6,317| 22,445 6,270 941 9 38,561
v 30;:? 56 292 883 4,331 5,029 6,363 721 72 - | e
Vo [Forbelowl g3 91| 9| 1,48 7571 280 14 3 -1 486
Total 3701 1.305] 1,994 8,568| 14,22 145 7 4,40 57 100,000
otal
Negro BASE: 10,000
1 100-93 - - - - 1 16 22 5 - “
I 9265 - - - 3 23 203 128 P 1 386
i 64-31 - 5 9 78 304] 1,481 416 79 1 2,373
v 30-10 7 41 19 547 1,157 2,009 216 25 - 4,121
V. |Forbelow] g 458 561 890 768 310 1 - - 3,076
_ Toto! 95 504 689 Ls5igl 2,253 4,019 783 137 2 10,000
NEW ENGLAND: Total BASE: 100,000
| 100-93 4 3 45 2 3,065 4,483 1,650 15 9,51
I 9265 7 21 477 2,024 14,136 9,024 2,69 20 28,410
e HI I I B I I
- 2 , 72 - 7] 66
V. [9orbelow] 4 521 696 1,708 91 26 2 - 4,534
Total 528 82 1,765 9418l 14648 44,878 21 4,053 47 | 100,000
White BASE: 100,000
': |gﬁ 4 3 47 254 3,150 4, 1,700 15 9,738
8 22 491 2,084 14,420 9, 2,760 21 29,088
n 64-31 43 125 2,706 6,435 20,872 7,511 1,563 12 39,317
DA R 23 85| 4500 4854 6,25 9 "26 -l 7ses
™ 39 500 639 1,505 723 238 2 - 4,008
Total | 798l 1,674 9,250 14,3310 44,9051 22,2840 6,151 48 | 100,000
Negro BASE: .10,000
i 100-93 - - - - 27 18 - - 209
1] 9265 - - - 34 477 45 &6 - 622
i 64-31 . 18 40 159| 338 1,705 39 132 - 2,786
v 0 3°:f . - 23 177 40| 1,338 1,972 121 86 - 4,204
vV |7 9 1220 255 838 734 21 . - - 2,179
Total 9 183 472 1,487 2.43% 4,407 7 < 10,000




TABLE 5. (Continued)

QwIAIAfi‘:t:?llon Educational Attainment: Years of School Completed
- El ntary School High School College
Mental Pfi'c:" N ementary Scheo '9h 2ehee 9 3 Total
Group | score 1-4 l 5-6 l 7-8 1-2 [ 34 1-2 ] 3-4 m;'e
MIDDLE ATLANTIC: Total BASE: 100,000
| 100-93 - 4 3 k') 154 2,528 3,720] 1,716 33 8,188
1 9265 27 9 7 268 1,525) 12,751 8,889| 2,644 39 26,169
" 84-31 38 66 118 1,91 5,846| 21,453 6,842 1,466 16 37,756
v 30-10 98 309 685 4,269 6,272 8,176 929 121 2 20,861
V. |9orbelow] 459 94| 1,217 2,304 1,530 577 3 4 - 7,02
1 21 12921 2.04 8,782 1 15,3271 45,485 | 20,4111 5,951 90 100,000
White BASE: 100,000
l 100-93 - 3 4 33 66| 2,769 4,083| 1,888 36 8,982
i 92-65 30 8 19 291 1,652 13,728 9,668 2,892 43 28,331
n 64-31 42 44 124 2,026 5,980 21,664 7,254 1,548 V7 38,719
v 30;? 88 305 643 4,044 5,346 6,898 889 ns 1 18,329
V. |9orbelon 4o 832{ 1,067 1,816 | 1,026 432 3 4 - 5,639
Total 5891 1,212 1 1.857 8.2101 141701 45,491 1 21,9271 4.447 97 | 160,000
Negro BASE: 10,000
1 100-93 - ! - - 4 25 2] 7 - 62
! 92-65 - ) - 4 33 347 149 30 - 564
m 64-31 - 7 6 83 457) 1,946 294 70 2 2,865
v 30-10 19 3% 108 642 1,506 2,030 131 17 - 4,489
V. |9orbelow} 55 160 263 693 631 196 2 - - 2,020
Totq) 94) __ 251 377 142 [ 26311 4544 601 124 2 10,000
EAST NORTH CENTRAL: Total BASE: 100,000
[ 100-93 - 3 1 3l 235| 3,999 4,609 1,661 18 10,557
I 92-65 - 7 8 445 1,910 16,250 9,300{ 1,932 16 29,868
1 64-31 28 48 78 2,138 6,253 21,903 5,494 758 6 36,706
4 30-10 48 257 512 4,080 5,573| 6,948 675 &6 1 18, 160
V. |9orbelow| 437 695 625 1,495 1,063 382 10 2 - 4,709
Total 5131 1,010 1,224 8,189 | 15.034| 49.482 | 20.0881 4.419 41_|__100,000
White BASE: 100,000
1 100-93 - 3 1 3 252| 4,315 4,975 1,79 12 1,392
1] 92-65 - 8 8 468 2,039| 17,355 9,922 2,060 16 31,876
m 64-31 30 41 79 2,230 6,380 | 22,054 5,584 757 6 37,161
v 30:? 43 240 495 3,962 4,819 5,742 570 53 - 15,924
V. |9orbelow 455 604 550 1,204 637 213 12 2 - 3,647
1T %% W6 B | 7.857 | 12| 49,875 | 21,063 4T 700,000
Regro BASE: 10,000
I 100-93 -1 - 1 3 20 21 9 - 54
] 9265 - - - 15 37 302 183 39 ] 577
mn 64-31 [ 5 103 474 2,01 44 77 2 3,125
v 0-10 1 46 73 554 | 1,458| 2,138 193 21 1 4,495
V |9orbelon 53 183 154 496 817 240 - 1 - 1,749
Total | 69 238 2321 169 | 25891 4711 841 772 ) 10,000
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TABLE 5. (Continved)

guclhi?!z?i'on Educational Attainment: Years of School Completed
Mental P:'rcen- No Elementary School High School College Total
ne
Growp | score 4 | s | 74 12 | 34 12 | a4 ] ;_;'!
EAST SOUTH CENTRAL: Total BASE: 100,000
Vlmm | ] o] sl i eve| sed ume| ] e
I 92 ,
il 84-31 2% 8| 28| 2,71 s4n| 20,671 5852 83 5| 359
v 30-10 34 44| 1,732 6,829 6,690 9,461 1,028 93 - 26,29
vV |Porbelow] 070  3,316] 3,730 5,041 2,964 950 3 - - 16,711
~Total 780 3.795| 57481 14.983] 16,4021 41,3241 14,233l 2,705 30 | 100,000
Whll‘e SE 'oo'ow
! 100-93 - - 1 18 161 1,883 2,197 719 13 4,992
il 92-65 2 9 33 410 1,436] 10,873 6,970 1,492 15 21,258
i 44-31 3 43 299 3,35 6,359 23,289 6,433 879 91 40,698
“\// 0 ”:f 4 40| 1,913 7,425 5,920 7,182 822 &7 1 23,811
or belowl 792 2,248 2,195 2,810 953 240 3 - - 9,241
Total 8841 2.740] &a4 | 14,0191 14.829) 43,467 | 16,4251 3,157 3R |00, 000
1 100-93 - - - - - 6 7 2 - 15
n 92-65 - - - 2 8 86 52 18 - 166
1] 64-31 - 6 10 & 218] 1,09 372 64 . 1,826
v 30-10 1 36 106 463 954f 1,790 179 19 - 3,548
V. [9orbelow] 35 729 o | Lam| 1,044 359 - - - 4,445
otal 39 7711 1060\ —V8sel 224 _ 3337 610 163 -1 10,000
WEST SOUTH CENTRAL: Total BASE: 100,000
K= N R ] B R I 01 (O« R
i -
m 431 | sz eo| 24| 2m9,  s23| 2061 6782 9w o] 06
v 30-10 107 5251 1,520 4,728 5,798] 9,327 1,181 129 - 23,315
V [9orbelow] 504l 1,985 2,101 2,661 2,137 954 12 3 - 10,427
Jotal 73] 2,565] 3,896 9,834 14,7381 45,3381 19,281 3,552 43 100,000
White __BASE: 100,000
1 nggg - - 3 2 218| 2,864 3,96] 1,163 20 8,256
1 - 8 b2 363 1,635 14,136 9,373 1,70 2 2,39
T 431 63 78| 2| 24| sew| zse] 75| 1000 7| wen
"(, 0 ”:‘l’ ns sl 1,573 4,675 48] 6,578 812 9N -1 19,249
o 504 1,517] 1,409 1,270 635 206 10 3 - 5,554
— el 2051 32901 s7sol 137861 46,3651 214081 4071 48 ] J0O,000
(-]
Neor _BASE. 10,000
] 100-93 - - - - - 8 6 1 . 15
92-45 - - 1 2 n 9% 81 15 - 206
] 64-31 - 3 n 54 166] 1,08 4 o 1 1,821
v 0-10 7 4 124 500 1,057 2,343 208 3l - 4,418
V. |9orbelow] o5 425 565 979 985 79 2 - - 3,540
_Toto) N2 _476 701 1,531 2,219] 4,007 833, 11 1110000
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TABLE 5. (Continued)

Quo(i?ie:t:'oilon Educational Attoinment: Years of School Completed
Mental P:{?n- None Elementary School High School . College Total
Grow | score 4 | s | 7w 12 | 34 12 | 34 Sor
MOUNTAIN: Total BASE: 100,000
] 100-93 - 5 3 22 251 4,533] 5,408 | 1,349 13 11,584
1 9265 - 4 T 475 2,113 | 1e,85] 9,89 | 1,302 13 30, 693
n 64-31 - 25 83 2,141 5,617 21,266 | 6,152 545 13 35,842
v 30-10 70 429 638 | 3,694 4,795 6,629 586 34 - 16,875
V. [Porbelowl 7990 4,101 88 | 1,235 768 261 13 1 - 5,006
Total 79% T 56d] 1,633 | 7,567 | 13,544 | 49,574 22,049 | 3,231 39 100,000
White BASE: 100,000
1 100-93 - 6 3 23 267 4,825 5,753 | 1,427 15 12,319
1l 9265 - 4 12 506 2,201 17,785 | 10,386 | 1,37 13 32,278
m 64-31 - 27 88| 2,178 5,790 | 21,579 6,364 550 8 36,584
v 30-10 74 304 574 | 3,461 4,405 5,922 441 29 - 15,210
V|9 orbelow] 555 783 547 949 597 194 13 1 - 3,609
Total 599 T124) 1,224 | 7,017 | 13,260 | 50,3051 22,957 | 3,378 | 36 100,000
Negro BASE: 10,000
1 100-93 - - - - - - - 13 - 13
1 92-65 - - - - 73 285 219 22 - 599
mn 64-31 - - - 156 292 1,639 285 45 10 2,429
v 30-10 - 236 164 733 1,088 1,763 286 14 - 4,284
V. |9 orbelow] 395 605 637 569 343 129 - - - 2,675
Tolol 392 841 801 1,460 1,796 | 3,816 790 94 10 10,000
PACIFIC: Total BASE: 100,000
| 100-93 - 5 1 29 304 4,535 5,495 | 1,259 27 1,655
i 92-65 - 2 10 295 2,200 | 16,672 9,632 | 1,458 21 30,350
1] 64-31 5 32 55 1,29 6,447 | 21,801 | 5,842 622 10 36,105
l\\// 0 30:? 61 229 328 | 2,168 5,167 8,114 1,125 85 ! 17,278
or below| 494 810 493 908 1,132 746 22 5 - 4,612
Jotal 1,078 4,69] 15,310 51,868 1 22,116 3,429 59 100,000
White
BASE: 100,000
1 100-93 - 6 | 3 328 4,834 | 5,833 | 1,338 31 12,402
I 9265 - 2 n 7 2,407 | 17,607 | 10,004 | 1,518 21 31,887
I'l‘l/ gs::ls(l) 5 34 57| 1,343 6,748 | 22,017 | 5,658 564 8 36,434
v oo mid 40 219 319 | 2,138 4,873 6,762 794 70 - 15,215
519 81 484 814 873 533 23 5 - 4,062
Totol 5 1,072 87 4,643 15,229 51,753 1 22,312 3,495 60 100,000
Ne,
- gro BASE: . 10,000
1 100-93 - - - - - &5 110 24 - 199
] 92-65 - - - - 36 452 478 67 2 1,035
n “'-;" - - - 65 251 1,902 825 139 2 3,184
v 30-10 3 36 46 253 900 2,566 544 28 1 4,405
V. [Forbelow 53 79 8 213 450 351 - - - 1,177
Total 34 1ns 107 C 5311 1,63 5336 | 1,957 258 5 10,000
*The distributions by mental qualification were standardized according to the distributions of male youths age: 19-21, by educa-

tional attainment, derived from United States Census of Population, Volume 1, Characteristics of the Population (Tables 101 and 102),

1960,



TABLE 6. MEDIAN YEARS OF SCHOOL COMPLETED BY MALE YOUTHS, (19-21) YEARS OF AGE,AND
THEIR EXPECTED MEDIAN SCORES OF THE ARMED FORCES QUALIFICATION TEST (AFQT),

BY GEOGRAPHIC DIVISION AND RACE, 1960*

m

Expected Medlan Percentlle Score

, Medlan Years of School Completed on AFQT
Geographlc Division White
Total White Non-White Total (Non-Negro) Negro
UNITED STATES 12,3 12,4 11,0 S0 35 15
New England 12.4 12.4 11.4 54 56 21
Middle Atlantlc 12.3 12,4 11.2 51 55 20
East North Central 12,4 12.4 11.4 56 58 22
West North Central 12.5 12.5 11.6 62 63 21
South Atlantic 12,0 12,2 10.3 40 51 13
East South Central 11.8 12,2 10.2 36 47 11
West South Central 12,2 12,3 11.0 46 51 13
Mountain 12,4 12,4 10.7 57 60 17
Paclfic 12.4 12.4 12,3 57 60 25

*See footnote to Table 5.
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EDUCATIONAL DATA FROM LARGE SCALE TESTING PROGRAMS:
RESULTS AVAILABLE FROM COLLEGE LEVEL TESTING PROGRAMS

W. B. Schrader, Educational Testing Service

Since 1950, a number of salient changes
have occurred in American higher education. A
steadily increasing proportion of high school
graduates has sought admission to colleges and
universities. This trend, coupled with the
marked increase in the birth-rate following
World War II, has brought unprecedented demands
for college education in recent years. As
pressures for college admission increased, prob-
lems of college choice and needs for guidance
became severe. Questions of "talent loss" and
of needs for highly educated persons were widely
discussed. Along a somewhat different line,
there were many significant efforts to modify
the high school curriculum led by outstanding
scientists and scholars. As a result, the aca-
demic preparation of candidates for college ad-
mission has also been undergoing change. Finally,
testing programs dealing with the transition from
high school to college and from college to grad-
uate and professional school have grown rapidly
during this period.

This report will be concerned with data
developed by college level testing programs and
relevant to current questions in higher education.
College level testing will be considered to in-
clude tests administered in the junior and senior
years of high school if they are oriented toward
planning for college as well as tests adminis-
tered during the college years. It will be
assumed that a testing program includes the de-
velopment or selection of tests, their adminis~
tration under standard conditions, scoring and
reporting, and the development of materials
(often statistical) to aid in score interpreta-
tion. In particular, the preparation of norms
will be considered an integral part of a testing
program, even if this involves special test ad~
ministrations not part of the basic program
operations,

Essentially, this report will be concerned
with comparisons of various educationally sig-
nificant groups with respect to performance on
widely-used tests of academic ability and
achievement, Brief treatment will be given to
each of the following questions:

-~ How different in ability are college
freshmen from high school seniors?

—- How do major fields of study differ with
respect to the ability of students that
they attract?

-~ What indications of trends can be
observed on the basis of year-to-year
comparisons of student groups?

In addition, I plan to describe briefly a study
now under way to learn more about the current
state of subject-matter preparation of candidates
for admission to college.

The relation of test performance to college
attendance was studied on a state-wide basis by
Learned and Wood (1938) in their classic Pennsyl-
vania study of the 1930's, Other early state-
wide studies by Toops (1940) in Ohio, Phearman
(1949) in Iowa and Berdie (1954) in Minnesota
supported the generalization that a large propor-
tion of the highly able students were not attend-
ing college. Wolfle (1954) in his influential
book America's Resources of Specialized Talent
developed a national picture by judicious compi-
lation of data from a variety of sources. Short-
ly afterward, a large national survey involving
a brief test and a questionnaire and bearing on
this question was initiated. This was the 1955
National Study of High School Students and Their
Plans conducted by ETS as part of a broader study
of scientific talent done by the College Board
with the support of the National Science Founda-
tion. Major reports emerging from this study
include: Cole (1956), Stice, Mollenkopf, and
Torgerson (1956), and Educational Testing Service
(1957). More recently, Project Talent has de-
veloped a great quantity of information on this
and many other topics. Among the many publica-
tions, Flanagan and others (1964) and Flanagan
and Cooley (1966) are particularly relevant.
Darley (1962) and a National Science Foundation
report prepared by Bridgman have also made im-
portant contributions to the question of how
ability is related to college-going. Like Wolfle,
they used existing data to arrive at national
estimates.

The utilization of data from testing programs
to estimate the ability level of college freshmen
is seriously handicapped by the fact that differ-
ent colleges use different tests, and that some
colleges presumably do not test their freshmen.
Moreover, since only students who are considering
enrollment in college are likely to take the
College Board or the American College Testing
Program tests, comparison of college freshmen with
a cross-section of high school seniors cannot be
obtained from operational data. One solution to
this problem, clearly, is to administer a widely-
used test to a representative sample of high
school seniors and then follow them up to find out
which ones enter college. This is essentially the
NSF and Project Talent design except that it calls
for using an operational test rather than spe-
cially developed tests. Such a study has been
done with the support of the College Entrance
Examination Board to provide data to aid in score
interpretation. This study utilized the Pre-
liminary Scholastic Aptitude Test (PSAT) which is
somewhat shorter than the Scholastic Aptitude Test
(SAT) but is parallel in content. This parallel~
ism is important because the SAT has been ex-
tensively validated as a predictor of college
grades,



The initial purpose of the study was to
develop high school norms for the PSAT and, in-
directly, for the SAT. In drawing the sample of
schools for these norms, a comprehensive list,
maintained by ETS, of public and private second-

ary schools was used. Each school was classified

on the basis of the nine census regions and as
public or private. The number of schools to be
drawn from each of the eighteen subsets was made
proportional to the number of schools in the
subset. Two hundred schools were selected for
the base sample., Usable senior test data were
obtained for 147 schools and 9,745 students.
Although the proportion of schools cooperating
was smaller than would be needed for definitive
results, it was judged that the data were ade-
quate to aid in score interpretation. Testing
was conducted in October, 1960. The study is
described in Chandler and Schrader (1966).

In the follow-up phase of the study, con-
ducted by Seibel (1965), only a subsample of
the 9,745 students was used. Using a composite
score giving a weight of 2 to PSAT-Verbal and a
weight of 1 to PSAT-Mathematical, all students
in the top 5%, half of the students in the next
25% and one-tenth of the students in the bottom
70% were selected for follow-up. This reduced
the number to 2,423. In the analysis, results
for each student were weighted in accordance
with the sampling ratio for his group. Some of
Seibel's results are shown in Table 1. I must
emphasize that these results describe not fresh-
men in general but those freshmen who entered
college within a year after graduation from high
school. There is good reason to believe that
the means are somewhat higher than they would be
for an entire freshman class. Subject to this
limitation, however, they show the relative test
performance of four educationally significant
groups on a widely-used test. Rank-in-class as
shown in Table 1 was converted to a percentile
rank, and the resulting percentage expressed as
a normal deviate on a scale having a mean of 13
and a standard deviation of 4. I might add that
Seibel's data on rank-in-class were obtained
from the high school and that the enrollment of
each student in college was confirmed by the
college. Seibel's figures for percent going to
college within a year after high school gradua-
tion are: boys, 41%, girls, 32%, and total 36%.
Project Talent results indicated that among the
high school seniors in 1960, 46% of the boys,
33% of the girls, and 39% of the total reported
that they had attended a two-year or four-year
college since high school. However, 49% of the
boys, 35% of the girls and 42% of the high
school graduates stated that they had attended a
recognized college, as reported by Flanagan and
others (1964). The Project Talent results seem
reasonably consistent with Seibel's findings.

From Seibel's report, it may also be esti-
mated that, when PSAT 2V + M is used as the
measure of ability;

Of boys in the top 5% in ability, 96% went
directly to college

Of boys in the top 40% in ability, 74% went
directly to college.
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Of girls in the top 4% in ability, 91% went
directly to college

Of girls in the top 36% in ability, 66%
went directly to college

It should be noted that the follow-up in-
volved only 507 cases in the top 5%, and 1,240
cases in the next 25%, so that sampling error as
well as sample bias must be considered in evalu-
ating the percentages given. Nevertheless, they
tend to support the view advanced by Berdie and
Hood (1965) in their study of college plans of
Minnesota high school seniors in 1960 that pro-
gress is being made in increasing the proportion
of high ability youth going to college.

Scores earned in testing programs may yield
useful information on ability differences among
major fields of study and on career choices. An
early example of relevant data is provided by
Chauncey's (1952) article which included, along
with extensive data on many aspects of the 1951
Selective Service College Qualification Test,
data on the performance of students majoring in,
or planning to major in, various subjects. These
results indicated that, insofar as the sample
was representative, a student enrolled in en-
gineering, physical science or mathematics could
expect to rank lower in ability relative to his
fellow majors than a student of equal ability
enrolled in, say, business or education., It
should be clear, of course, that in any one
college the relative ability levels might differ
from the national pattern.

It should be noted that comparison of edu-
cation majors with majors in other fields does
not directly answer the question of the relative
ability level of prospective teachers. In a
study of college sophomores conducted in 1963 to
provide norms for the Comprehensive College tests,
it was possible to examine this question. In
this study, as reported by Haven (1964), it
turned out that of 1,227 prospective teachers who
listed a major field, only 472 gave education as
their major field. If prospective college teach-
ers are excluded, 464 out of 1,046 prospective
teachers, or less than half, gave education as
their major field. When prospective teachers
were classified by level of school, secondary
school teachers were quite close to, though below,
the general average in each of five tests cover-
ing various aspects of college work. In Natural
Sciences and in Mathematics, they were about one-
fifth of a standard deviation below the general
average. These results are based on about 150
cases,

Table 2 presents data drawn from the Gradu-
ate Examinations National Program with respect to
Verbal and Quantitative scores earned by candi-
dates in various fields. It may be useful in
interpreting Table 2 to note that the scales for
each test were established in 1952 so that a
sample of college seniors would have a mean of
500 and a standard deviation of 100. All com-
parisons across fields are complicated, of
course, by varying practices with respect to
requirement of the tests by various departments
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and by national selection programs. Certainly
no definitive conclusions can be drawn from them.
They do illustrate, however, the possibility of
developing information about major fields as a
by-product of operational testing programs.

Test program data should be useful for
making year-to-year comparisons of the ability
levels of total candidate groups and of particu-
lar candidate subgroups. This statement assumes
that a continuing score scale is maintained by
appropriate equating methods. Most large-scale
testing programs do have continuing scales to
facilitate the use of scores. The utility of
year-to-year comparisons should be greater if
the candidate group represents a well-defined
and stable population.

In my judgment, the Medical College Admis-
sion Test has a particularly good set of sta-
tistics for year-to-year comparisons. The score
scale was set in 1951 to yield a mean of 500 and
a standard deviation of 100. Since then the
scales have been maintained by equating. During
this period, virtually all candidates for medi-
cal school admission took the test. Only one of
the four tests has changed sufficiently to re=-
quire a major change in title: "Understanding
Modern Society" was replaced by "General Infor-
mation" beginning in May 1962. A series of
articles in the Journal of Medical Education has
reported anmual studies of the characteristics
of medical applicants and accepted students.
Thus a valuable body of data has been built up
over the years. Data on number of applicants
and the mean scores of applicants and accepted
students are especially relevant. The complete
series up to 1965 entrants can be found in two
articles: Hutchins and Gee (1962) and Johnson
(1965). On the Science test a consistent upward
trend is apparent for classes admitted since
1957. The mean for applicants has risen from
482 to 513 and for accepted students, the mean
has risen from 516 to 556 over the same period.
It is more difficult to characterize the pattern
in the other tests, except to note that the
General Information test mean has been rising
fairly noticeably since it was introduced and
that mean scores in Verbal and Quantitative have
been somewhat higher during the past five years
than they were during the preceding five.

The Law School Admission Test, since it was
instituted in 1948, has undergone a rapid growth
both in the number of law schools requiring it
and the number of candidates taking it. On the
basis of unpublished data covering the testing
years 1958-59 to 1964-65, there has been a con-
sistent upward trend in scores from 1959-60 to
1964-65 from a mean of 477 to a mean of 510.
(The standard deviation is about 100.) During
this same period the candidate group nearly
doubled in size -- from 20,735 to 39,162.

With respect to the College Board Scholas-
tic Aptitude Test, the very rapid growth of this
test both in the number of colleges requiring it
and in the number of candidates taking it would
seem to make year-to-year comparisons of scores
difficult to interpret. From a different

viewpoint, however, what is remarkable is the
relatively small change in mean scores despite
the marked change in the group tested. The mean
Verbal score was 483 for seniors tested in the
period December 1956 through March 1957 and 471
for seniors tested in the period December 1965
through March 1966, The corresponding means for
Mathematical scores were 504 and 494. (For both
tests the standard deviation for the more recent
scores is about 110,) The number of candidates
is more than four times as large for 1965-66 as
for 1956-57. With respect to the verbal test,
Stewart (1966) recently completed a study of the
long-range stability of the score scale. She
found that check equatings using December 1963
data agreed satisfactorily with original equa-
tings done in March 1953 and in February 1957.

It may also be worth mentioning that boys
scored 67 scaled score points higher on the
mathematical test than did girls for the 1956-57
program data but only 46 points higher in the
current year's data.

A somewhat different way in which data
collected as an integral part of program opera-
tions may have some general usefulness is illus-
trated by the extensive questionnaire study of
high school curricula now being conducted by ETS
for the College Board. In this study, the aim
is to describe the academic preparation of candi-
dates currently choosing the various College
Board achievement tests rather than of high
school seniors or prospective college students
generally.

The sample for this study included in all
about 38,500 candidates. No candidate was asked
to complete more than one questionnaire. The
sampling plan allowed for slight overlap between
fields, but a candidate drawn for two fields was
assigned to the field having fewer candidates.

Ten questionnaires were prepared with the
help of the examining committees in the various
fields. The questionnaires cover English, Mathe-
matics, History and Social Studies, three sci-
ences -- Biology, Chemistry, and Physics -~ and
four languages -- Latin, French, German, and
Spanish, Part of each questionnaire is concerned
with the amount of work the student has taken in
each subject, and with course titles in the parti-
cular field covered by his questionnaire, and in
closely-related fields. Each questionnaire in-
cludes many questions about learning activities
and course content by topics. For example, the
mathematics questionnaire asks the student whether
or not he has studied the normal curve, statisti-
cal sampling, and statistical inference.

In conclusion, data obtained in connection
with operational testing programs may provide in-
formation relevant to broad educational questions.
Test data collected in operational programs have
two distinct advantages: students are likely to
be highly motivated and relatively large samples
can be obtained economically. For some purposes,
however, the interpretation of results based on
program data is difficult or impossible, parti-~
cularly because the sample is self-selected. For



such purposes, only a specially designed study
can yield the information needed.
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TABLE 1

Test Performance and Rank in Class for High School Seniors, College Entrants, Students
Who Completed One Year of College, and Students Who Completed the Year in Good Standlng

9l

PSAT-Verbal PSAT-Mathematical PSAT: 2V+M Rank In Class
Group Mean ¥ | Mean s.0. NP Mean S.D. N° | Mean N
BOYS
High School Seniors 36.3 11.3 4585 43.2 11.5 4585 115.8 32.3 4585 | 12.4 3.8 L4199
Entered College 43.2 11.4 1878 50.3 11.1 1878 136.8 31.7 1878 | 14.5 3.5 1825
Completed One Year L4l 11.4 1599 50.9 11.2 1599 139.1 31.8 1599 | 14.8 3.5 1558
Completed Year in
Good Standing 46,1 10.9 1263 52.4 11.0 1263 44.6 30.5 1263 | 15.3 3.5 1246
GIRLS
High School Seniors 37.0 11.8 5162 38.5 10.3 5162 112.5 32.2 5162 | 14.3 3.6 4799
Entered College 46.0 12.2 1659 45.9 10.5 1659 137.9 32.6 1659 | 16.3 3.4 1609
Completed One Year 46.6 11.8 1506 46.4 10.5 1506 139.6 31.8 1506 | 16.4 3.4 1466
Completed Year in
Good Standing 47.3  11.7 1377 47.0 10.3 1377 141.7 31.2 1377 | 16.6 3.3 1349
TOTAL
High School Seniors 36.7 11.6 9747 40.7 11.1 9747 114.0 32.3 9947 | 13.4 3.8 8998
Entered College LL.5 11.8 3537 48.3 11.1 3537 137.3 32.1 3537 | 15.3 3.6 3434
Completed One Year 5.3 1.7 3105 48.7 11.1 3105 139.3 31.8 3105 | 15.6 3.5 3024
Completed Year in
Good Standing 46.7 11.3 2640 49.6 11.0 2640 143.1  30.9 2640 | 16.0 3.5 2595
83ource: Seibel, D. W, Follow-up Study of a National Sample of High School Seniors: Phase 2 - One Year
A;‘Zer Graduation. College Entrance Examination Board Research and Development Reports, RDR 65-6, No. 1,
1965.

b'All N's are weighted total N's.

Schrader, W. B. ASA, 8/16/66



Mean Score on Graduate Record Examinations
Aptitude Test for National Program Candidates by
Major Field of Study™

(Fields having 500 or more candidates in 1963-64)

TABLE 2

Mean Score
1962-63 1963-64 Mumber of,
Candidates
Quanti- Quanti-

Major Field Verbal itative Verbal itative 1962-63  1963-64
Agriculture 419 507 421 505 553 785
Biology 524 530 518 525 2086 3096
Business 463 518 461 515 1775 2898
Chemistry 554 643 551 640 2596 3557
Economics 553 588 546 581 1334 2241
Education 453 L39 LiL8 L27 6266 8807
Engineering 520 680 516 675 5432 7754
English 599 493 600 492 W22 6953
Fine Arts 529 455 524 450 415 645
French 583 488 580 486 Sk, 970
Geology 542 592 549 599 604 717
History 567 498 569 495 3206 5367
Home Economics 438 421 432 410 317 551
Humanities 603 529 609 530 521 703
Mathematics 562 670 559 668 3153 L7178
Music - 497 L54 492 L57 752 1086
Natural Science 521, 583 523 576 568 625
Philosophy 624 562 621 565 751 1017
Physical Education 402 417 399 411 773 1223
Physics 589 697 589 695 2827 3472
Political Science 58l 531 582 528 1599 2476
Psychology 565 531 565 529 3822 5696
Religion 540 491 537 487 430 573
Social Science 528 497 522 476 830 1252
Sociology 533 486 532 WM 952 1606
Spanish 533 457 533 LL6 383 595
Speech 507 440 501 433 372 551
Zoology 542 548 546 560 771 1110
8Sources: Waite, Annette C. and Harvey, Philip R., An Analysis of Graduate

Record Examinations Scores by the Undergraduate Field of Study, 1962-63.
Graduate Record Examinations Special Report 64-2, 1964.

Harvey, Philip R. and Marco, Gary L.,
1963-64"National Program Candidates by Under
Record Examinations Special Report 65-3, 196

Aptitude and Advanced Test Scores of
graduate Major Fields., Graduate

bl\h:lmbers of cases given are for the Verbal Score, Numbers for the Quantitative

Score may differ

slightly.
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THE EDUCATIONAL OPPORTUNITIES SURVEY

Frederic D. Weinfeld, U.S. Office of Education

Last July 2nd the U. S. Commissioner of Edu-
cation presented to the President and the Con-
gress, a report on the Equality of Educational
Opportunity. This report was in compliance with
Section 402 of the Civil Rights Act of 1964, which
required that "The Commissioner shall conduct a
survey and make a report to the President and the
Congress, within two years of the enactment of
this title concerning the lack of availability
of equal educational opportunities for indivi-
duals by reason of race, color, religion or
national origin in public educational institu-
tions at all levels in the United States, its
territories and possessions, and the District
of Columbia",

The Educational Opportunities Survey was
carried out by the National Center for Educa-
tional Statistics of the U.S. Office of Educa-
tion, directed by Alexander M. Mood. In
addition to its own staff, the Center used the
services of outside consultants and contractors.
James C. Coleman of Johns Hopkins University
had major responsibility for the design, admin-
istration and analysis of the survey. Ernest Q.
Campbell of Vanderbilt University shared this
responsibility, and particularly had major res-
ponsibility for the college surveys, while I had
the fortune to be Project Officer for the Survey.

Commissioner Harold Howe II described the
survey with these words in his letter of trans-
mittal:

Stated in broadest terms, the sur-
vey addressed itself to four major
questions.

The first is the extent to which the
racial and ethnic groups are segre-

gated from one another in the public
schools.

The second question is whether the
schools offer equal educational
opportunities in terms of a number
of other criteria which are re-
garded as good indicators of
educational quality.

e o e o

Only partial information about
equality or inequality of oppor-
tunity for education can be ob-
tained by looking at characteris-
tics, which might be termed the
schools' input. It is necessary
to look also at their output--
the results they produce. The
third major question, then, is
addressed to how much the stu-
dents learn as measured by their
performance on standardized
achievement tests.

Four is the attempt to discern
possible relationships between
students' achievement, on the one
hand, and the kinds of schools
they attend on the other.

Work was started on the Survey in the Spring
of 1965 and plans were made for administration
and testing in late September of 1965. The plans
called for the testing and surveying of about
800,000 students in some 5,000 schools through-
out the country in grades 1, 3, 6, 9 and 12 to-
gether with their teachers, principals and super-
intendents.

The Educational Testing Service of Princeton,
New Jersey, was awarded the contract, on the
basis of competitive bids, for conducting the
Educational Opportunity Survey, including test
administration, test scoring, data processing
and data analysis. They also consulted on vari-
ous aspects of the Survey and convened an Ad-
visory Panel to aid in the design and analysis
of the study.

I might add at this point that in addition to
the Survey, which made up the major body of the
report to the Congress, there were also several
small contracts let for specific projects and
studies. Among these was the study directed by
Charles Nam of Florida State University using
the Current Population Survey of the U.S. Bureau
of the Census to collect additional data, espe-
cially about school drop-outs who would not be
picked up by the main survey.

The Survey sample consisted of a 5% sample
of schools. This was a two-stage, self-weighing,
stratified, cluster sample with counties and
SMSA's being the Primary Sampling Units (PSU's)
in the first stage and with high schools being
the PSU's in the second stage. When a high school
was drawn in the sample the elementary schools
feeding into that school were automatically in-
cluded in the sample also. Since the Educational
Opportunities Survey was primarily concerned with
the children of minority groups, and since these
groups constituted only about 10% of the total
school population, the schools were stratified
according to the percentage of non-white students.
Strata with higher percentage of these students
were given larger sampling ratios and were
sampled more heavily, with the final results that
over 40% of the students in the Survey were from
minority groups.

The instruments for the Survey were designed
to collect the data needed for analysis along
the lines of the four aforementioned questions
concerning the availability of equal educational
opportunity. The Survey depicts evidence of in-
equalities in educational opportunity by devel-
oping comparative statistical information for
items and resources that educators agree are
relevant to school quality. Comparison was made
of the exposure to these relevant items of school



quality by children of minority groups and by
children of the majority group. To obtain these
data, questionnaires were devised and adminis-
tered to the teachers, the school principals,
and the superintendents of the participating
sample schools,

The Teacher Questionnaire contained some 72
questions including: personal data, professional
training, type of college attended, teaching
experience, type of school and student pre-
ferred, job satisfaction, opinions on issues and
problems of integration, such as bussing and com-
pensatory programs for the disadvantaged, and
problems existing in their school. The final
part of the Teacher Questionnaire consisted of a
voluntary test of 30 contextual vocabulary items.
The purpose of this test was to get a memsure of
the verbal facility of the teachers.

The 100 item Principal Questionnaire was the
main source of. information about the school. The
questions covered school facilities, character-
istics, staff, programs, racial composition,
problems, curricula, extra-curricular activities,
etc, There were also questions on the personal
background and training of the principal and on
his opinions on problems of integration.

The Superintendent Questionnaire consisted
of 41 questions dealing with administrative in-
formation about the school system, selected
statistics about the school system and its expen-
ditures, attitudes towards current school issues,
and personal information about the Superintendent.

Detailed factual and attitudinal data about
the students were also obtained by questionnaires.
Included were items of home background informa-
tion so that the student data could later be con-
trolled on these items of socio-economic status,
family background, family interest in education,
etc., Different questionnaires, appropriate to
each of the grade levels were used.

The 12th Grade Student Questionnaire for
example, was comprised of some 116 items., In
addition to the questions on home background and
the usual personal and school data there were
questions on the students' attitude towards
school, race relations, and the world, such as:
"How good a student do you want to be in school?"
"If you could be in the school you wanted, how
many of the students would you want to be white?"
and "Good Luck is more important than hard work
for success. (Agree or Disagree)".

Tests of the various school skills were to
be the yardsticks for measuring the detrimental
effects of poor school facilities and character-
istics upon student learning. The Test Battery
was designed as an integral part of the entire
research design. The object was to obtain as
much data as possible within the limitations of
time and available resources. Two of the basic
skills chosen were reading comprehension and
mathematics ability. These two areas are common
in all school curricula and are taught in all
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schools at all grade levels. Another area deemed
of importance was that of the general level of -
knowledge gained by the students either from their
school courses or from experiences in the outside
world. A test of general information was there-
fore included in the battery in order to measure
this type of learning. Two other ability tests,
were used to measure the students' skills in the
verbal and reasoning areas., The two tests of this
type included in the battery were the verbal and
non-verbal ability tests.

One major limitation in the design in the test
battery was the time required for test administra-
tion, It was desirable and considered administra-
tively feasible to have the test battery and the
questionnaires completed in no more than one
school day. The lower grades had to have a
shorter battery because of the limited attention
span of the younger children. Therefore the
testing time increased in the various test bat-
teries until it reached its maximum length in the
12th grade.

Since the lead time before the administration
of the Survey in September 1965 was too short to
develop specific tests in the above areas existing
standardized tests were used. However, because
full length standardized tests usually require
more time than would have been available, it was
decided to use shortened, br half-length, forms
of these tests rather than to omit tests in any
area, Another requirement was that the various
tests be interlocked through as many grades as
possible so that scores on the same type of tests
administered at different grade levels could be
compared, The scaling allowed us to have a com-
parable measure of growth between the different
grades.

The law required that the Survey be made at
"gl] levels" and so it was decided to administer
the tests to selected grades at spaced intervals.
This would give us a good picture of what was
going on in the schools without having to test at
grade level. The grades chosen were Grades 1, 3,
6, 9 and 12,

The tests were of the multiple-choice answer
type and were provided with machine scorable
answer sheets. These answer sheets were scored
and processed by a machine which scanned the
penciled responses optically and put the results
directly onto magnetic tape. For Grades 1 and 3
an accordion type answer booklet was used. The
pupils marked their responses directly onto the
booklet without using a separate answer sheet.
This procedure eliminated errors that might have
been caused by young children in transcribing
their responses onto a separate answer sheet.
The use of machine scorable tests for Grades 1
and 3 is a relatively new procedure which cuts
down costs and errors considerably by eliminating
hand scoring.

This then is the basic data which we have
from the survey. It is comprehensive data in the
sense that we have collected for .each individual
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student as much information possible about him,
his teachers, and his school. Because of this
collection of integrated data, related aspects of
the global educational situation can now be in-
vestigated. The data was processed for the re-
port on IBM 7090 computers and the collated data
is now on magnetic tape. For each student in the
sample, the tape record now consists of his stu-
dent questionnaire responses, his test scores,
the average questionnaire responses and average
test scores of the students in his school, the
average of his teachers' questionnaire responses,
his prineipal's questionnaire responses, his
school superintendent's questionnaire responses,
and the appropriate sampling weight for the stu-
dent. The data are grouped by geographical
regions. There are 5 SMSA regions and 3 non-
SMSA regions. The sampling design did not allow
for any smaller breakdowns by States or by
counties.

The following three reports have been pub-
lished: a 33 page summary of the report, the com-
plete report which was presented to the Congress,
a 737 page document, and a Supplemental Appendix
to the Survey which contains basic correlation
matrices for samples of 1,000 students from
various regional, racial, and grade groupings.
Copies of these reports are available upon re-
quest.

I would like to mention briefly some of the
preliminary analyses of the data which we have
conducted for the report. The extent of the
segregation in the public schools of racial and
ethnic groups - Commissioner Howe's first ques-
tion is shown in figures 1 through 4 on pages 4,
5, 6 and 7. The second question, whether the
schools offer equal educational opportunity, is
partially answered in tables 1 through 4 starting
on page 10. Here the exposure of various groups
to many of the tangible school facilities,
characteristics, and relevant items of school
quality is compared. Teacher and principal
characteristics are also compared in this way in
tables 5 and 6. As I mentioned previously there
is also on tape the aggregate values of the
responses of the student for each school. These
peer group characteristics are compared in tables
7 and 8.

The third question - comparative student
performance on standardized achievement test -
is sketchily presented in table 9 on page 20.
Much more detailed data about all these questions
is presented in later sections of the report.

The fourth question, the relationship be-
tween student achievement and the kinds of
schools they attend, is really the interesting
one. Using samples of 1,000 students from
various regional, racial, and grade groups it
was found that most of the variability in school
achievement resided in the within school variance
and only a lesser percentage was accounted for by
the between school variance. This was after the
socio-economic home background of the students
was partialled out. For most minority groups
their achievement was found to be more highly

related to the type of school they attend than
the majority students.

Using techniques of multiple-partial regres-
sion, again partialling out student home back-
ground, it was found that variation in school
facilities and characteristics account for
relatively little of the variance in student
achievement insofar as this is measured by the
standardized tests used as criteria. Of all the
school variables, the quality of teachers showed
a stronger relationship to pupil achievement, it
was progressively greater at the higher grades,
indicating a cumulative impact of the quality
of the teachers in a school or pupil's achieve-
ment. Again, teacher quality is more important
for minority pupil achievement than for that of
the majority.

Besides these regression studies there were
investigations of the attitudes and aspirations
of the students, future teachers of minority
groups, educational opportunity at public insti-
tutions of higher education, non-enrollment or
school drop outs, project Headstart pupils, dis-
advantage associated with foreign language in the
home, guidance counselors and vocational educa-
tion. All these studies are contained in the main
Report.

The National Center for Educational Statis-
tics is now conducting a continuing program of
analysis of this data. Investigations currently
planned are: the development of indices of stu-
dent socio-economic background, student educa-
tional background, teacher characteristics, and
school quality; an examination of the relation-
ship of school expenditures to achievement school
quality and efficiency; a study of students and
schools in Appalachia, the effect of social and
regional teacher mobility; validation of pre-
vious regression equations; and various specific
educational problems such as the effect of
watching television, etc.

The data from the Educational Opportunities
Survey are all in the public domain and will later
be made available by listings, cards, or tape to
interested educational researchers who may wish
to use the data and analyze it for their own
specific purposes and fields of interest. The
confidentiality of the data will, of course, have
to be maintained. The data, it must be remembered,
is cross-sectional data. The Educational Oppor-
tunities Survey was a one-day, one-shot, survey
with complete anonymity of all participants so
that there can be no follow-up studies made as
has been done with data from Project TALENT or
that can possibly be done with data from various
college testing programs.

As Dr. Mood stated in the report:

In view of the fundamental signi-
ficance of educational opportunity
to many important social issues to-
day, Congress requested the survey
of educational opportunity reported



in this document. The survey is,
of course, only one small part of
extensive and varied activities
which numerous institutions and
persons are pursuing in an ef-
fort to understand the critical
factors relating to the educa-
tion of minority children and
hence to build a sound basis for
recommendations for improving
their education.

Probably the main contribution
of the survey to this large
and long range effort will be
in the fact that for the first
time there is made available a
comprehensive collection of
school data (at selected grade
levels) gathered on consistent
specifications throughout the
whole Nation.
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DISCUSSION*

John W. Tukey, Princeton University and Bell Telephone Laboratories

Dr. Karpinos has been careful to apply
the then-available techniques to persuade the
data to answer each question of immediate con-
cern rather than a mixture of that question
with others. In particular he has made much
use of standardized rates. When such studies
are made in the future, however, there may be a
real advantage to going further and comparing
superstandardized rates. (A description of their
use in a particular context will appear in
Appendix 2 to Chapter IV-6 of the forthcoming
NAS-NRC report on the National Halothane Study.)

The Equality of Educational Opportunity
Survey involved many problems, some narrowly
statistical, others broad problems of interpre-
tation. The extent to which differences were
associated with schools rather than individuals
was unplanned for, so that the classical problem
of "the correct error term" (so familiar in
agricultural experiment) arose at a relatively
late stage of the analysis.

It would be desirable, perhaps essential,
to know how to interpret the results found for
the effects ascribable to "teacher quality”.

Do these effects come from differences in

*Prepared in part in connection with research
at Princeton University sponsored by the Army
Research Office (Durham).

teachers? Or, by some other route, from those
basic differences in community attitudes toward
the importance of education that causes some
commnities to expend money and effort in
getting and keeping "better" teachers? This is
but one of many problems that the great increase
in factual knowledge gained from the survey has
dumped in our laps.

Dr. Schrader's discussion of % going to
college in various ability ranges provides a
helpful and stimulating summary of the data, at
least at a tabular level. We are now ready to
try to bring sufficient order out of the numbers
that we have a reasonable chance of noticing
changes in the ongoing process, if any exist.

To this end, we clearly ought to change our focus
from raw % to some measure that more adequately
allows for the greater difficulty of altering
extreme fractions by 1%. I would urge an exam-
ination of the logit of the fraction going to
college as a function of ability and epoch. The
time rates of change at various abilities will
be very much more alike, and much more likely to
reveal whether or not we have a smoothly running
process, subject to easy extrapolation.
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ASSESSING THE PROGRESS OF EDUCATION

Ralph W, Tyler, Center for Advanced Study in the Behavioral Sciences

Education today is of great concern to
all Americans. Without education our young
people cannot get jobs, are unable to partici-
pate intelligently and responsibly in civic
and social life and fail to achieve individ-
ual self-realization. Education is increas-
ingly recognized as the servant of all our
purposes.

Because of its primary importance, our
people are seeking information to guide their
thinking and action in support of education.
They are asking many questions, such as, are
we making progress in raising educational
levels? Are there areas or fields in which
progress is lagging, where more support and
effort should be focussed? Is progress more
pronounced in certain sectors of the popula-
tion such as urban, rural, central city, sub-
urban, lower socio-ecanomic levels, upper
socio-economic levels? As schools increase
their efforts to solve particular problems,
questions will be raised about the progress
thus achieved., As time goes on, school
people and laymen alike will be seeking to
understand more fully the relation between
the various ™inputs" into our schools and the
progress of education.

The need for information of this sort by
teachers, administrators, school boards,
legislators, community leaders and the public
generally, is a legitimate one. The great
educational tasks we now face require many
more resources than have thus far been avail-
able, and these resources must be wisely used
to produce the maximum effect in extending
educational opportunity and raising the level
of education. To make these decisions,
dependable information about the progress of
education is essential, otherwise we scatter
our efforts too widely and fail to achieve
our goals, Yet, we do not now have the nec-
essary comprehensive and dependable data., We
have reports on numbers of schools, buildings,
teachers and pupils and about the moneys
expended. But we do not have sound and ade-~
quate information on educational results.
Because dependable data are not available,
personal views, distorted reports and jour-
nalistic impressions are the sources of
public opinion and the schools are frequently
attacked and less frequently defended without
having necessary evidence to support either
claim, This situation will be corrected only
by a careful, consistent effort to obtain
valid data to provide sound evidence about
the progress of American education.

The need for data on progress has been
recognized in other spheres of American life.
During the depression, the lack of dependable
information about the progress of the econ-
omy was a serious handicap in focussing
efforts and in assessing them, Out of this

need grew the index of production, the Gross
National Product, which has been of great
value in guiding economic development.
Correspondingly, the Consumer Price Index
was developed as a useful measure of the
changes in cost of living and inflation.
Mortality and morbidity indices are important
bases for indicating needed public health
measures. Facing the need for massive
efforts to extend and improve education, the
demand for valid information to support the
requests and to guide the allocation of
resources must be met.

In recognition of this need, Carnegie
Corporation of New York, a private foundation,
in 1964 appointed an Exploratory Committee on
Assessing the Progress of Education. I was
asked to serve as Chairman. Dr. Jack Merwin
of the University of Minnesota is the Staff
Director. The Committee!s assignment is to
confer with teachers, administrators, school
board members and others concerned with edu-
cation to get advice on the way in which such
a project may be constructively helpful to
the schools and avoid possible injuries. The
Committee is also charged with the develop-
ment and try-out of instruments and proce-
dures for assessing the progress of education.
The Committee has been working on these
assignments for nearly two years. Recently,
the Fund for the Advancement of Education
joined in supporting the project.

The discussions with administrators,
curriculum specialists, teachers and school
board members clearly recommended that the
initial assessment include more than the 3 R's
and that it ultimately cover the range of
important educational tasks of the modern
school. In harmony with this suggestion,
instruments are now being constructed by four
leading test development agencies in the
fields of reading and the language arts,
science, mathematics, social studies, citizen-
ship, fine arts and vocational education. In
subsequent years, other important areas will
be included.

Because the purpose of the assessment is
to provide helpful information about the
progress of education that can be understood
and accepted by public-spirited lay citizens,
some new procedures are being developed. In
each field, scholars, teachers and curriculum
specialists have formulated statements of the
objectives which they believe faithfully
reflect the contributions of that field and
which the schools are seriously seeking to
attain, For each of these major objectives,
prototype exercises have been constructed
which, in the opinion of scholars and teachers,
glve students an opportunity to demonstrate
the behavior implied by that objective. These
lists of objectives and prototype exercises



which help to define them have been review-
ed by a series of panels of public-spirited
citizens living in various parts of the
country in cities, towns and villages. Each
panel spent two days reviewing the material
and making a judgment about each objective in
terms of the questions: "Is this something
important for people to learn today? Is it
something I would like to have my children
learn?™ This process resulted in very few
revisions of the original listing of objec-
tives. The procedure was designed to insure
that every objective being assessed is: (1)
considered important by scholars, (2) accept-
ed as an educational task by the school, and
(3) deemed desirable by leading lay citizens.
This should help to eliminate the criticism
frequently encountered by current tests in
which some item is attacked by the scholar
as representing shoddy scholarship or criti-
cized by school people as something not in
the curriculum or by prominent laymen as
being unimportant or technical trivia.

A national assessment to identify kinds
of progress being made in education, and
problems and difficulties arising, will not
be very meaningful unless separate measures
are obtained for populations within the
total country which vary among themselves and
thus present different degrees and kinds of
progress and different problems to be solved.
The particular populations that need to be
treated separately may change over the years
ahead, but for some time age, sex, socio-
economic status, geographic location and
rural-urban-suburban differences will prob-
ably be significant. Hence, the present plan
is to assess a probability sample for each of
192 populations defined by the following sub-
divisions: boys and girls, four geographic
regions, four age groups (nine, thirteen,
seventeen, and adult), three divisions by
urban, suburban, rural classifications, and
two socio-economic levels,

The fact that populations are to be
assessed and not individuals makes it possihle
to extend the sampling of exercises far
beyond that of an individual test in which
each person takes all of it. It may be that
a comprehensive assessment would require so
many exercises that if it were to be taken by
one person he would need ten hours or more to
complete them. With a population sample, 20
persons, each spending 30 minutes, would to-
gether take all the exercises. In this case,
a population of 10,000 persons would furnish
a sample of 500 for each of the assessment
exercises and no one wauld have given more
than 30 minutes of his time. Assuming that
an assessment would be made every 3 to 5 years,
in order to ascertain the kinds of progress
taking place, it is very unlikely that many
of those individuals who participated in the
earlier assessments would be involved in any
of the subsequent ones. Hence, from the
point of view of the child or adult, no
serious demand would be made on his time,
Furthermore, it is unlikely that the children
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taking the exercises in later years would be
drawn from the same classrooms as the earlier
ones. Therefore, the demands made upon a
teacher in releasing a child for half-an-
hour will be minimal. The assessment, though
costly, should be feasible and involve little
Oor no inconvenience to individuals or to
schools.

Since the assessment does not require
that all participants be in classes, the
exercises to be used are not limited to the
usual test items. Interviews and observa-
tional procedures are also to be employed to
furnish information about interests, habits,
and practices that have been learned.
Because school objectives commonly include
these areas, it is necessary to see that some
assessment is made of the levels of attain-
ment.

The assessment exercises will differ
from current achievement tests in another
important respect. An achievement test seeks
to measure individual differences among
pupils taking the test. Hence, the items of
the test are concentrated on those which
differentiate among the children. Exercises
which all or nearly all can do, as well as
those which only a very few can do, are
eliminated because these do not give much
discrimination. But, for the purposes of
assessing the progress of education, we need
to know what all or almost all of the chil-
dren are learning and what the most advanced
are learning, as well as what is being learn-
ed by the middle or "average" children. To
construct exercises of this sort is a new
venture for test constructors. Under the
contract they are to develop exercises at
each age level in which approximately one-
third represent achievements characteristic
of most of those at that age level, one-third
represent achievements characteristic of
about half of:those at that age level, and
one-third which represent the achievements
characteristic of the most advanced, that is,
the top ten percent, of that age level.

To summarize the educational attainments
of these several populations it is not neces-
sary to compute test scores. Instead, the
following sorts of things would be reported:

For the sample of seventeen-year-old
boys of higher socio-economic status
from rural and small town areas of the
Midwest region, it was found that:

93% could read a typical newspaper
paragraph like the following.

76% could write an acceptable letter
ordering several items from a store like
the following.

52% took a responsible part in working
with other youth in the playground and
community activities like the following.
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24% had occupational skills required for
initial employment.

It is anticipated that the assessment
would be the responsibility of a commission
of highly respected citizens. They and the
commission staff would prepare reports of the
findings of the assessment, much as we now
obtain reports of the findings of the decen-
nial census. These reports would be avail-
able to all people interested in education,
providing them in this way with significant
and helpful information on what has been
learned by each of the 129 populations. In
subsequent years, the progress made by each
of these populations since the preceding
assessment would also be reported.

The contractors expectto have the assess-
ment exercises completed by the end of the
summer or early fall. The official try-outs
will then be held during the Fall and Winter
so that the exercises can be revised and the
completed assessment instruments presented to
the Carnegie Corporation by late spring, 1967.
This should make it possible for a commission
to institute the first official assessment
during the school year, 1967-68.

The technical advisory committee for the
program has been of very great help in estab-
lishing guiding principles and in proposing
solutions to the problems arising during the
progress of the study. Its membership is
Robert Abelson, Lee Cronbach, Lyle Jones
and John Tukey, Chairman. The Committee is
also responsible for the design of the offi-
cial try-outs to assure adequate range in
difficulty of the exercises and comparability
among the various sections.

Since many of those whose educational
achievements will be assessed are not avail-
able in schools, the Committee is seeking the

help of leading survey research centers in
conducting assessment interviews with adults,
seventeen-year -olds who are out of school,
and younger children who may not be available
for testing in the schools. This should
also prove to be an interesting pioneering
task.

There has been a good deal of misunder-
standing of this project because it has been
confused with a national achievement testing
program in which a pupil takes a complete
test, his score is reported and the mean
scores for classrooms, schools and school
systems are made public. Many of the critics
of the assessment project assume that it
would be handled similarly and thus put undue
pressure on pupils and teachers who wish to
show up well on the tests.

Other critics view any national assess-
ment with alarm because they have visions of
a giant Federal government using national pro-
grams of any sort as a means for getting
control of the local schools. These seem to
be fears that have no direct relation to this
project for the Committee's plans have been
shaped by the advice and criticism given us
by teachers, administrators, school board
members, and public~spirited laymen. Through
the various conferences and many meetings,
the Committee has been able to identify con-
cerns and problems that such an assessment
must deal with. With the help of the counsel
we have received, the plans are being drawn
so as to carry the project through in a
way that will not injure our schools but will
provide greatly needed information. We
believe that the assessment of the progress
of education will make a modest but con-
structive contribution to the improvement of
American education by providing data useful
in guiding the efficient allocation of
resources.
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BOOBYTRAPS AND PITFALLS IN THE EVALUATION OF SOCIAL ACTION PROGRAMS

Peter H. Rossi
National Opinion Research Center, University of Chicago

I: Introduction:

If one were to measure success by the popularity
of evaluation research, then empirical social
research has certainly arrived. Perhaps, the best
example of this popularity lies in the legislation
authorizing the present War on Poverty in which the
agencies involved are specifically directed to set
aside funds for evaluation research. Other amelio-
rative programs may not give as much formal
recognition to such activity, but nevertheless seek
social researchers to add to their staffs for this
purpose or attempt to get social research centers
to provide evaluations of their programs.

There are other measures of success besides
popularity. If one were to measure success by the
proportion of evaluation researches which are con-
ducted with powerful enough designs to render
unequivocal evaluation statements then empirical
social research does not appear to be a smashing
success. For a variety of reasons -- some sub-
stantive, others related to the present state of
development of research methodology, and still
others concerned with the "politics" of evaluation
-- there are very few evaluation researches which
have the elegance of design and clarity of execution
which would achieve widespread admiration among
social researchers.

The purpose of this paper is to explore some of
the main reasons why evaluation research is hard to
do well and to suggest some ways in which these
difficulties can be overcome. Providing much of
the materials on which this paper has been based
have been the experiences with such research of the
National Opinion Research Center over the past few
years. However, I venture that the experiences of
other research centers and of individual researchers
has not been very different: At least my informal,
but undoubtedly highly biased, survey would indicate
strong similarities between our experiences and
theirs.

In principle, the evaluation of action programs
appears to be most appropriately undertaken through
the use of experimental designs. All the elements
which would strongly recommend such research
designs are usually present: The program involved
is something which is added to the ongoing social
scene by purposive social action as opposed to events
which are not under the control of some individual
or agency. Because an action program is under
someone's control, the construction of experimental
and control groups is, in principle, possible.
Furthermore, the program is usually not designed to
cover an entire population, but only some portion of

it so that some of a target population would not be
covered, making it possible to think in terms of
control groups. Thus, in principle, it is not
difficult to design an extremely elegant program of
experiments to evaluate the effectiveness of the
usual action program. Controlled experiments,
however, are not frequently used in evaluation
research. For example, there is not a single
evaluation research being carried out on the major
programs of the War on Poverty which follows
closely the model of the controlled experiment.

II: Action Programs and the Contemporary Scene:

There can be little doubt that the present
historical period is one in which there is consider-
able groping for new and presumably more effective
treatments for a variety of presumed ills. We have
rediscovered the poor, suddenly become intensely
aware that Negroes are an incredibly disadvantaged
group, become worried over the plight of the aged,
and concerned about a presumed wasteage of brain-
power. We also have enough national income to
allocate some part of our yesources to new
programs designed to correct some of the obvious
faults in our society.

However, there is an ironic twist to developing
a heavy conscience in this historical period. This
is because we cannot ordinarily expect that the new
treatments we can devise will produce massive
results. It appears as if we are in much the same
position in the treatment of diseases. The
introduction of modern medicine and modern
sanitation procedures into a country which has had
neither can very dramatically reduce morbidity and
mortality, as experiences in some of the emerging
nations indicate. But, in the United States of
today, each new gain in morbidity and mortality can
be expected to be smaller and more difficult to
achieve. Providing potable water is much easier to
achieve, and more dramatic in its impact on
morbidity and mortality, than any attempt we can
make to lower the incidence of lung cancer,
especially if we try it through lowering levels of
smoking in individuals.

Similarly with respect to our social ills.
Dramatic effects on illiteracy can be achieved by
providing schools and teachers to all children:
Achieving a universally high enough level of literacy
and knowledge, so that everyone capable of learning
can find a good spot in our modern labor force, is
a lot more difficult. Hence, the more we have done
in the past to lower unemployment rates, to provide
social services, etc., the more difficult it is to
add to the benefits derived from past programs by
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the addition of new ones. Partly, this is because
we have acheived so much with the past programs
and partly this is because the massive efforts of
the past have not dealt with individual motivation
as much as with benefits to aggregates of
individuals.

In part, the concern of contemporary
practitioners in the applied fields with evaluation
arises out of their increased methodological
sophistication. But, in even larger measure, it
arises out of the expectation -- held at some level
or other -- that massive effects are not to be
expected from new programs and the new treatments
aregoing to be increasingly expensive in terms of
time and money. The problem of evaluation in this
historical period is that the new treatments can be
expected to yield marginal improvements over
present treatments and that cost-to-benefit ratios
can be expected to rise dramatically. Hence, there
is considerable interest in research but considerable
apprehension over what it will show concerning the
effects of programs.

To illustrate, let us consider the case of
Project Headstart: We have apparently wrung most
of the benefits we can out of the traditional school
system. Although everyone would agree that
universal schooling for children up to approximately
age sixteen has been a huge success, as opposed to a
system of no schooling or of schooling mainly for
those to pay for it themselves, there still remains
considerable room for improvement, especially in
the education of the poor and otherwise
disadvantaged. A supplementary pre-school program
bringing such children more into parity with those
better off because of family background sounds like
an excellent program. But, it is hardly likely to
produce as much benefit as the introduction of
universal elementary schooling did, especially since
it is designed to do the job that a full-time
institution, the family, neglected to do for one
reason or another.

Effective new treatments which produce more
than equivocal results are expensive. For example,
each trainee at a Job Corps camp costs somewhere
between five and ten thousand dollars a year
(depending on which estimates you hear), as compared
to considerably less than one thousand dollars per
year in the usual public high school. Yet a year ina
Job Corps Training Center is not going to be five to
ten times more effective than a year in a public
high school.

Paradoxically, the costs of evaluation are also
expensive for these new programs. If effects can
be expected to be small, greater precision is needed
in research to demonstrate such effects
unequivocally. This is another reason why I stressed
the controlled experiment as the ideal evaluation
research design: Its ability to detect effects is

quite powerful compared to alternative methods.

Although as social scientists we can expect the
new social programs to show marginal effects, the
practitioner does not ordinarily share our
pessimism -- at least, not when he faces the
Congressional Appropriating Committee. Hence,
the claims made in public for the programs are
ordinarily pitched much higher, in terms of
expectation of benefits, than we could realistically
expect with the worst of research and much better
than we could expect with the best of research.
Thus it turns out that one of the major obstacles
to evaluation research is the interests in the
maintenance of a program held byits administrators.
Their ambivalence is born of a two horned dilemma:
On the one hand, research is needed to demonstrate
that the program has an effect; on the other hand,
research might find that effects are negligible or
non-existent.

III: Commitment to Evaluation:

The will to believe that their programs are
effective is understandably strong among the
practitioners who administer them. After all, they
are committing their energies, careers and
ideologies to programs of action and it is difficult,
under such circumstances, to take a tentative
position concerning outcomes. Hence, most
evaluation researches which are undertaken at the
behest of the administrators of the programs
involved are expected to come out with results
indicating that the program is effective. As long
as the results are positive (or at least not negative)
relationships between practitioners and researchers
are cordial and sometimes even effusively friendly.
But, what happens when it comes out the other way?

A few years ago, the National Opinion Research
Center undertook research with the best of sponsor-
ships on the effect of fellowships and scholarships
on graduate study in the arts and sciences fields.

It was the sincere conviction, on the part of the
learned societies which sponsored the research, that
such fellowships and scholarships were an immense
aid to graduate students in the pursuit of their
studies and that heavily supported fields were
thereby able to attract better students than fields
which were not well supported. The results of the
study were quite equivocal: First, it did not appear
that financial support had much to do with selection
of a field for graduate study. Secondly, it did not
appear that graduate students of high quality were
being held back from the completion of their
graduate programs by the lack of fellowships or
scholarships: Those who were committed found
some way to get their Ph.D's, often relying on their
spouses to make a capital investment in their
graduate training. The equivocal nature of the
results was quite disappointing to the sponsors
whose first reaction was to question the adequacy



of the study's methodology, leading to the coining of
a National Opinion Research Center aphorism that
the first defense of an outraged sponsor was
methodological criticism. The findings affected
policy not one whit: The sponsoring groups are still
adamantly claiming more and more in the way of
financial support for graduate students from the
federal government on the grounds that such support
materially affects the numbers of talented students
who will go to graduate study beyond the B.A., and,
furthermore, materially affects the distributionof
talent among various fields of study.

Relations between the sponsoring learned
societies and our researchers have been cool (if not
distant) ever since. The learned societies believe
their problem has been badly researched, and the
researchers believe that their results have been
badly ignored.

Sometimes both the researcher and the
practitioner suffer from the will to believe leading
to evaluation research containing the most lamesets
of qualified results imaginable. Perhaps the best
example can be gleaned from the long history of
research on the effects of class size on learning.
The earliest researches on this topic go back to the
beginnings of empirical research in educational
psychology and sociology in the early twenties. Since
that time there is scarcely a year in which therehas
not been several dissertations and theses on this
topic, not to mention larger researches done by
more mature scholars. The researches have used a
variety of designs ranging from the controlled
experiment to correlational studies, the latest in
the series being the results on this score obtained
by James Coleman in his nationwide study of schools
conducted for the Office of Education under the
Civil Rights Act of 1964. The results of these
studies are extremely easy to summarize: By and
large, class size has no effect on the learning of
students, with the possible exception of classes in
the language arts. But, the net results of more
than two hundred researches on educational ideology
and policy has been virtually nil. Every proposal for
the betterment of education calls for reductions in
the size of classes, despite the fact that there is
no evidence that class size affects anything except
possibly the job satisfaction of teachers. Even the
researchers in presenting their results tend to
present them apologetically, indicating the ways in
which defects in their research designs may have
produced negative findings as artifacts.

In fact, I do not know of any action program
that has been put out of business by evaluation
research, unless evaluation itself was used as the
hatchet to begin with. Why is this the case? Why
do negative results have so little impact? The main
reason lies in the fact that the practitioners, first
of all (and sometimes the researchers),never
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seriously entertained in advance the possibility that
results would come out negative or insignificant.
Without committment to the bet, one or both of
the gamblers usually welch.

The ways by which welching is accomplished are
myriad. It is easy to attack the methodology of
any study: Methodological unsophisticates suddenly
become experts in sampling, questionnaire
construction, experimental design, and statistical
analysis, or borrow experts for the occasion.
Further replication is called for. But, most often
it is discovered that the goals of the program in
terms of which it was evaluated are not the "real"
goals after all. Thus, the important goals of
school systems are not higher scores on multiple
choice achievement tests, but better attitudes
toward learning, a matter which the researcher
neglected to evaluate. Or, the goals of a
community organization in an urban renewal area
were not really to affect the planning process but
to produce a committment to the neighborhood on
the part of its residents while the planning took
place.

Perhaps the best example of how "real" goals
are discovered after goals that were evaluated were
found to be poorly attained can be found in the work
of a very prominent school administration group.
This group, fully committed to the educational
modernities of the forties and fifties, found to its
surprise that whether or not a school system
adopted its programs had little to do with the
learning that students achieved. Hence, they
dropped achievement tests as a criterion of the
goodness of a school or school system and
substituted instead a measure of how flexible the
administration was in adopting new ideas in
curriculum, producing an evaluation instrument
which, in effect, states that a school system is
good to the extent that it adopts policies that were
currently being advocated by the group in question.

IV: Assuring Positive Results:

Given unlimited resources, it is possible to
make some sort of dent in almost any problem.
Even the most sodden wretch on skid row can be
brought to a semblance of respectability for some
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