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PLATO'S 1

A NEW FORMULA BASED ON OLD PRINCIPLES

Tadeusz Grygier,

Philosophy and mathematics were always close-
1y related, from Euclid and Pythagoras ("all
things are numbers"), through Plato's theory of
ideas (all eternal and real things are either
ideas or numbers), to Whitehead and Russell's
Principia Mathematica (27), and to Leibnitz and
the Warsaw School of mathematical logic of Luka-
siewicz, Lesniewski and Tarski (29,30).

And yet this relationship is often forgotten
in modern science and technology, especially
among statisticians, albeit to forget one's rela-
tives is neither gracious nor - if I may be cyni-
cal - practical. Maintaining such contact may
bring ample rewards: in families through the in-
heritance of money, in science through the borrow-
ing of old, and the creation of new, ideas. As
will be demonstrated, some of the old ideas can
lead to most unexpected practical consequences.

The purpose of this paper is to present an
extremely simple formula for product-moment cor-
relations which finds its justification in
Plato's theory of ideas. As with platonic love,
Plato's r is more practical than at first appears:
both save a great deal of trouble and labour, and
help to avoid costly errors, which might other-
wise occur despite precautions and technical
equipment. Plato's r requires no equipment and,
even if the "Procrustean Table" (Appendix A) is
lost or unsuitable, a new one can be easily con-
structed once its principle is clearly perceived -
and accepted.

According to Plato's theory, most clearly
stated in tne allegory of the cave at the begin-
ning of Book VII of The Republic (19), we can
never perceive reality itself but only its shadow.
We are like prisoners in a cave who "lie from
their childhood, their legs and necks in chains,
so that they stay where they are and look only in
front of them". A fire is burning behind them
and they can see nothing of themselves or of each
other "except the shadows thrown by the fire on
the wall of the cave" (19, p.207). Plato antici-
pated, centuries before Freud, the mechanism of
projection not only as a distortion of reality
but as the very essence of perception.

As I have discussed elsewhere (11), I believe
the point made by Plato to be as valid now, in
the light of scientific methodology and of new
evidence in social psychology, as it was in
Ancient Greece. The scientist never attempts to
perceive the total reality around him# As

#He often perceives nothing but a single as-
pect of the complex reality around him and treats
it as if it represented the ultimum knowledge.
Philosophy often claims to be more universal than
science, but what the philosopher chooses as rep-
resenting all nature also depends on his outlook.
A materialist declares that mind is nothing but
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Wojciechowski says, he -"consciously chooses as
his formal object a particular aspect of mater-
ial reality and purposely ignores other aspects
which he deems, and rightly so, unfit for his
methods and means of investigation. Thus his
point of departure, far from being a universal
one, is carefully selected and limited" (33,
pP.30). If he wants to compare his results with
those of other scientists he is careful to adopt
the same methodological framework; then his con-
clusions, while never attaining universality,
are not entirely individual and subjective. The
restriction of his conceptual apparatus is deli-
berate (cf. Ajdukiewicz, 1, p.186), while a lay-
man's is unorganized and unconscious. He is
never faced with a heap of factual material and
with the task of encompassing it by a theory; on
the contrary, he has to hunt for a conceptual
apparatus, "for it is this alone which can give
rise to empirical sentences" (ibid.). And there
is no conceptual apparatus without the neurologi-
cal one.¥*

The layman's picture of reality is as struc-
tured as that of the scientist, but the structure
is more complex amd is not explicitly stated; it
is based on the physical and physiological state
of the organism, on the past history of its ad-
aptation and on the expectations built on previcus
experience. The scientist, as much as the layman,
is imprisoned by his organism and experience, but

matter, while a phenomenalist sees matter as mere
clusters of sensations, which are psychological
phenomena. A Marxist regards morality and charao-
ter as the outcome of economic processes, while
an ethical skeptic sees good amd evil as mere pro-
Jjections of likes ard dislikes. For a fuller list
of "pan-scientific radicals" and their views see
Feigl (9).

#As Caws says (7, p.li): "All our knowledge
has to be expressed in conceptual terms; we can
know nothing intelligently about what is external
except as it is mediated to us by the neurologi-
cal apparatus which originally informs us of its
existence. We have no sure way of telling
whether the logic, which exhibits itself in every
department of enquiry, has its root in that un-
conscious faculty of man which is interposed
between what is delivered to his senses and what
is received cognitively, or whether it is, in
fact, an ontological characteristic of nature.
Whatever may be the truth of this matter, one
thing is certain: it is inescapable. It is cer-
tainly a condition of our thought, whether as a
characteristic of our minds or as a characteris-
tic of a world of which our minds are part, and
consequently it is to be found equally in the
sys:c;ems invented by us and in those presented to
us.



cious of his lack of freedom from perceptual re-
trittions. Experimental psychology has shown
how mich projection there is in any perception,
especially if the stimulus itself is relatively
unstructured (such as an ink.-blot). Social psy-
chology has confirmed that prejudice, which
feeds on projection, also increases with ambi-
guity of the stimulus. The lesson that we can
draw from both Plato and modern psychology is
that, if we are to be prisoners, we should face
this fact and have proper bars, so that our data
will be neatly arranged for efficient manipula-
1
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Ehe layman, unlike the scientist, is not con-

tion. Instead of treating our data with rev-
erence as if they were pieces of unattainable
reality and then using statistics which could,
only approximately, do them justice, we can de-
vise the simplest possible formulae and then im-
pose an order on our observations, so that they
would fit our formulae exactly. Not only can
this be done; it has been done, amd the evidence
8o far shows that validity (i.e. approximation of
assessment to the reality inferred from other ob-
servations) is not lost but probably increased.
For this reason Q-sorts have, generally, a pre-
arranged distribution which they impose on the
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The formula I suggest is yet another step in
ﬁ.he direction of simplicity, speed and accuracy.
|

The purpose for which the new formula was

evised was, originally, very limited. In an in-

stigation in Ontario training schools we wanted
o0 correlate a number of sociometric scores with
ach other and with behaviour ratings by the staff.
e sociometric scores reflected each boy's number
f friends (this was the Preference score), his
umber of enemies (Rejection score), amd two de-
ivatives of Preference and Rejection scores,

1y Acceptance score (calculated as the differ-

ence between the rumber of preferences and the
number of rejections) and Emotional Response score
(being the sum of preferences and rejections).
Since raw sociometric scores depended on the num-
ber of subjects in the group - the larger the
group the larger was the possible number of
friends and enemies alike - we needed a pre-
arranged distribution which would allow compari-
sons of relationships from group to group. We
also wanted to impose a uniform quantitive frame
onto the observers, .in this case the staff of the
training schools. Finally, we wanted to simplify
and speed up the calculations of the correlation
coefficient, so that they could be carried out by
students with a non-mathematical background (in
social work) with a minimum of error and at maxi-
mum speed.

First we had to arrange a distribution of
data suitable for the calculation of product-
ganent correlation coefficients, This implied a

uasi-normal distribution. The distribution had
o be such that it could be used easily by un-
rained raters; therefore it had to fit their aver-
ge frame of reference. Since we usually perceive
bjects as possessing a given quality in a range
rom very marked through marked and medium to
kedly and conspicuously absent or weak, a five-
int scale distribution was adopted. This is

usual, although seven-point and even- nine-point
distributions are quite common, especially in Q-
sorts. In the distribution we adopted the mean
has a value of 3. Values 2, 3 and 4 have class
intervals of 1 standard deviation. Values 1l and
5 lie outside these limits. This type of distri-
bution is more satisfactory to the rater than.
that in which the middle value ranges from one
stamdard deviation below to one standard devia-
tion above the mean observation. Forced normal
distributions for groups of varying sizes, from
12 to 100, are arranged in the "Procrustean Table
to Stretch Data on". The last column of the Taile
will be explained later.

For a seven-point scale, values 2, 3, L, 5
and 6 would have a class interval of two-thirdsof
the standard deviation; values 1 and 7 would fall
outside these limits and the mean would be 4.0.
The frequency distribution of values would be
such that 5% of the total population would have a
rating, score or other measure valued at one, 11%
at two, 21% at three, 26% at four, 21% again at
five, 11% at six and 5% at seven. The principle
is exactly the same, whatever the mumber of
classes, provided it is an odd number.

A standard distribution in which the mean is
always the same and always a whole number and all
deviations from the mean are also whole numbers
allows the calculation of standard deviations and
of cross-products of actual deviations from the
mean to be simplified. This is usually done, but
the new formula goes one step further than is cus-
tomary: standard deviation is dispensed with alto-
gether. With a mean of 3 and the distributions
as shown in the Procrustean Table, the usual form-
ula for product-moment correlations can be reduced
to the sum of cross-products of deviations from 3
divided by the sum of all deviations squared.
Moreover, the sum of deviations squared is con-
stant for all groups of a given size. It can
therefore become a part of the Procrustean Table
instead of being calculated from the data; hence
the last column of the Procrustean Table.

The derivation of the new formula is very
simple. The usual formula for product-moment
correlations runs like this:

r = XY

NG’-‘G—ﬂ

In our case both means are 3 and both signas
identical; therefore we have:

r = 2(X=3)(¥-3)
NG Z

Since sigma square is the sum of deviations
squared divided by N, what remains in the denom-
inator is the sum of deviations squared. The
formula thus becomes:

r- Z(X—%){Y-ﬂ
T2 (X-3)2
The numerator can be calculated in one's

head and the denominator read off the Procrustean
Table.



An example, taken from actual data in one of
the training schools in Ontario, is reproduced
in Appendix B. At the bottom of the sheet is
given the formula for calculating Plato's r. As
can be seen, the number of possibilities for
cross-~products of deviations is very limited in-
deed. Whenever the score is 3 (which, of course,
often happens), there is no deviation. Thus,
whenever one of the pair of scores is 3 (which
happens even more often), the cross-product is O.
When both scores are 2 or 4, the cross-product is
1; when one of them is 2 and the other 4, the
cross-product is -1. The maximum value for a
cross-product is 4 (for both scores of 1 or both
of 5) or -4 (for one score of 1 ard one of 5).
The sum of cross-products can, therefore, be kept
in mind as one is perusing the data. Logarith-
mic tables and desk calculators are unnecessary.
In the example given no aids at all are needed,
but usually a slide-rule is handy. Since no
square roots are involved and only one division
(in the final instance), the new formula not anly
saves time and reduces human errors, but also re-
duces the errors inherent in the process of divi-
sion and of taking square roots of any but per-
fect squares. It also saves time. With the help
of the Procrustean Table a person of average
ability in arithmetic can calculate the correla-
tion coefficient given in the example within same
20 seconds. A less convenient distribution of
data, where it is necessary to use a slide rule,
would add another 10 seconds. The last two
columns given in the example need not be written
down; the original values (in our example, the
sociometric scores) suffice, and the rest can be
calculated in one's head. The formula suggested
can be applied to all five-point scales approxi-
mating a normal distribution; it can be easily
modified for other scales.

The objection wnich could be raised against
the method adopted here is essentially the same
as that frequently used against all statistical
procedures: that they distort reality. But what
is reality? Russell implies that we cannot know
it without inference. As he says, "real" things
are not just those that cause sensations; they
also "have correlations of the sort that consti-
tute physical objects". Consequently, "A thing
is said to be 'real' or to 'occur' when it fits
into a context of such correlations" (24, p.185).
My contention is similar: the distortion of
reality begins at the level of observation, not
statistical manipulation. What we handle in sta-
tistical procedures are not pieces of reality
made into numerical abstractions, but pieces of
observation already abstracted. Moreover, as
Wojciechowski points out, both objective and sub-
Jjective factors contribute to the production of
number measures. "The cognitive structure, with
its definite mode of knowing, sets its own demarnds,
which are conditions gine qua non of knowability
and intelligibility of number measures" (34,p.98).
Evidence from psychology shows that the cognitive
structure sets its demands amd causes perceptions
to be merely abstractions, irrespective of the use
of number measures. Words, which we use as a
vehicle of thought as well as a means of communi-
cation, are also abstractions; we are more used
to words than to numbers, but the latter are more

amenable to manipulation.

Patently true of the social sciences, this
is also true of physics. Again, Russell supports
this claim: "All that physics gives us is certain
equations giving abstract properties of their
changes. But as to what it is that changes and
what it changes from and to - as to tuis, physics
is silent" (26, p.224).

Since Locke and Nicod observation has been
the basis for arriving at truth through induction.
Nicod regarded simple enumeration as sufficient
basis for inductive reasoning (13). Russell
(25, p.58) and Whitehead (31, p.5) suggest that
we should start from induction, proceed to deduc-
tion and then again to induction. Most scientists
would regard their mode of operation as both in-
ductive and deductive, and with this view I agree,
although I regard the very distinction between
inductive and deductive reasoning as somewhat ar-
bitrary and misleading.

Both induction and deduction are merely as-
pects of ordering observations anc concepts. The
rules of deduction have been said to provide a
regulative mechanism which enforces a consistent
language and enables us to express in one form
precisely what we have already said in another
(Feigl, 9, p.18). The appearance of novelty in
deductive inference is only psychological, as it
provides sudden insights into the implications of
the original set of premises (l’_bic_i_)

According to Popper (21), induction is no
better; it has no place in scientific reasoning.
Indeed, as was well known to Hume, induction by
simple enumeration is never a valid form of argu-
ment. All statements reached by induction can
only be treated as hypotheses which, in the words
of Popper, are "tentative for ever". It is only
in terms of probability - and therefore of statis-
tics - that hypotheses can be proved or disproved
ard, as Sellars (28; cf. also Grygier, 10) says,
induction is vindicated.

However, pure induction can never be vindi-
cated, not even in probabilistic terms, because
it never occurs in practice. The inductive-
deductive process does not begin at the poimt of
a scientific experiment or a philosophical discus-
sion. All concept formation - which, as Vigotski
(12) ard Luria (16) have demonstrated, can be un-
conscious and entirely non-verbal - shows a mix-
ture of analytic and synthetic processes. Experi-
ments on perception and remembering, for instance
by F. C. Bartlett in England (3,4), show the re-
markable degree to which our perceptions are af-
fected by previous experience (induction) and the
conceptual frame of reference (which surely must
imply deduction). More recently Quine has ad-
vanced the view that the dichotomy between syn-
thetic amd analytic statements is purely concep-
tual (22), while Wojciechowski (34) implies that
the difference between sense data and measuremerts
is also conceptual, and to oppose one way of know-
ing to the other is to oversimplify the issue.
So, even if we agree that all ideas originate in
the senses, we must also admit that everything our
senses tell us is affected by our ideas. As Pol-~



anyi says (20), we learn to perceive only as we
¢evelop concepts about the things we experience.

| An additional argument comes from the
#heory of relativity. If we accept its premises,
g].l objects and events in space-time have to be
etermined in relation to other objects, including
the observer. The observer is a part of the to-
tal system of relations; he can never be excluded®
Thus he adds to what Polanyi (20) calls "the un-
gccountable element in science" (the act of per-
sonal judgment in the scientific process), which
is also subjective and also unavoidable. Accord-
ing to Polanyi every scientific process involves
judgment and every act of judgment involves a
personal decision; it is not subject to any rules
as we camnot nave rules to prescribe how judgment
is to be applied.

i This paper is not attempting to solve a
problem which, in principle, is not capable of
golution. Subjectivity will always be with us.
But we can introduce some rules which can reduce
the subjective element in the recording of ob-
servations, some order which, even if arbitrarily
lmposed, can be constant from case to case. Stat-
Lstical tables, graphs, coefficients of correla-
ion, measures of statistical significance, all
lelp in the task of scientific understanding.
\s Wojciechowski says, counting is the act of
tnowing through the medium of appropriate numbers
34, p.90). Arnything which facilitates counting
n}akes a contribution to knowledge. Anything

ich helps to order scientific data makes a sim-

lar contribution.
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‘ A forced distribution, normal or otherwise,
imposes an order on the observations to be made
and recorded by the observer, an order which males
him quantitatively comparable to other observers,
or to himself at different times. It is akin to
the method of hypothesis in scientific enquiry in
ﬂha.t it creates a directed process with rational
supervision, instead of simple induction, in my
view impossible in any case. A hypothesis, ac-
ording to Barker (2), still makes use of induc-
ion, but directs observations towards a workable
onclusion. A forced distribution has a similar
unction.

oo

Any observation, whether expressed in terms
of numbers or of statements of quality, can have
only an historical significance unless it is re-
liable. If it refers to a reality which can be
ssumed to remain basically the same, irrespective
of the lapse of time or a shift in the point of
observation, it should remain constant, both

qualitatively and quantitatively. It is well
known that training increases the ability to make

y ]

#Sir Cyril Burt (6, 235-237) regards tables
of measurement, correlations, factor-saturations
the like as comprising a series of mutually

equivalent matrices which enumerate "only rela-
tions between qualities and not the amounts of
those qualities by themselves: just as the co-
ordinates of space and time can only state the

sition of a star in regard to some other object
or observer, and never its absolute position in
the universe".

| .

observations, especially systematic, reliable
observations. Trained anthropologists, psychia-
trists and psychologists are known to observe
with greater precision. There is sufficient evi-
dence to assume that people trained in the same
manner temi to make and record their observations
with greater consistency. In that sense their
observations tend to be more reliable and, conse-
quently, have more chance of being valid. By
training I mean the enforcement - be it through
didactic methods, discussions, or conscious amd
unconscious imitation - of a set of rules.

An important difference between, say, rules
of social work, psychiatric or other clinical ob-
servation and the instruction to adopt a forced
distribution of data is that statistical rules
are simpler, more explicit and more precisely de-
fined.* Both sets of rules result in increased
reliability of the observations, especially if we
define reliability in terms of correlations be-
tween the observations made of the same assumed
piece of reality by different observers. If dif-
ferent observers adopt entirely different frames
of reference it becomes impossible to learn any-
thing about the reality that they are assumed to
observe.

If John Smith tells us that he found only 1
in 20 people to be good we remain no better in-
formed about the goodnessg of people whom John
Smith had observed, let alone about the goodness
of people in general; but we have learned some-
thing about John Smith and the criterion of good-
ness he employs. If for "goodness" we substitute
crime or delinquency the situation will remain the
same; if John Smith tells us that 1 in 20 people
is criminal or delinquent we can see something of
his quantitative perception of the world around
him, but we are no better informed about the
world.

A most recent example of variation in quanti-
tative frame of reference was given at the 5th
International Congress of Criminology in Montreal.
Paul F. C. Mueller (18) examined 250 first admis-
sions to a correctional institution and employed
two actuarial methods and the clinical judgments
of five correctional counsellors to predict
parole outcomes. He found that, while actuarial
predictions were normally distributed, the distri-
bution of clinical judgments varied from counsel-
lor to counsellor. Many counsellors were unduly
pessimistic in their estimates: they ascribed to
the offenders a lower probability of success than

# Thus a sample is generally defined as "a con-
veniently small portion drawn from a batch to
Jjudge the quality of the batch in a certain pre-
designated respect" (2, p.474). This description
is similar to that of a symptom of a disease, but
the rules of statistics are more precise and ex-
plicit than the rules of medicine.

On the use of oversimplified theories in
science, particularly in the "exact" sciences,
which make extensive use of mathematical analysis,
see Williams (32). He regards simplification as
one of the major techniques of science and shows
the advantages of a simple "theory of games" in
dealing with serious and complex problems.



6

could be justified on the basis of past experience.
Cthers were so conservative that they predicted

a 50% or slightly below chance of success for the
majority of the offenders they assessed. Zach
counsellor saw the offenders, guantitatively, in
his own unique way. His observations seemed to
have a closer relation to himself as the obserwer
than to the men he was supposed to describe. It
is likely that an imposition of the same numeri-
cal framework, i.c. a forced distribution, would
have increased the interpreter's reliability to
the point that at least some validity of clinical
Jjudgment would become possible, though by no
means certain.¥

The only harm done would have been to the
observer's self-image. The more we project our-
selves onto the reality around us, like Plato's
prisoners in the cave, the more we feel that we
know intimately what we are trying to observe.
What we see then is close to our hearts and there-
fore regarded as real.¥#* But, as Hussell remarks,
it is safer to assume that reality exists if it
can be consistently perceived by more than one
observer (26, p.225). Purely subjective observa-
tions are more likely to be mere projections of
ourselves and self-deceptions. Complete object-
ivity implies independence from observer effects
or, as Bass (5) puts it, zero variance due to the
examiner; this can never be achieved, but we can,
at least, eliminate one source of this variance
and make the rest more explicit.

An imposition of an objective and explicit
fraue reduces the observer's chance to project
onto all others his own ideas, implicit but never-

tneless guantitative, about the world around him.isHt

%  Lack of numerical framework in clinical pre-
dictions may be partly responsible for the fact
that in a well-known study by Meehl (17) the
actuarial method snowed superiority over clinical
Jjudgments.,

3 By contrast, if we try to be objective we
lose sight of our aims. In psychological measure~
ment, as Loevinger says, '"the more one objecti-
fies the nature of the universe from which the
sample of items is to be drawn, the less likely
is the universe to represent exactly the trait
which the investigator wishes to measure" (15,
p.655). Any experienced clinician will confirm
the wisdom of the above observation; but the con-
sequence of his attitude is that the more he sees
what he wishes to see the more inclined he is to
accept it as reality.

¥ The danger of adopting a frame which is not
explicit enough is illustrated by Eddington's

(8, p.202) well-known example of the ichthyologist
who casts his net into the water, examines his
catch in the usual scientific manner, and con-
cludes that all sea creatures are at least two
inches long; his conclusion may remain "tentative
for ever", but it will never be disproved unless
he stops fishing and examines his net - which will
never bring up anything that it is not adapted to
catch,  Unfortunately, a framework may be as
visible as a fishing net, but its conseguences
“are often hidden.

A forced distribution is bound, by its very na-
ture, to reduce the amount of projection on the
part of the observer. It thus serves a function
similar to that claimed for psychoanalysis: it
allows new insights through reducing self-
deception.

Perhaps the greatest value of all statistical
analysis lies in its ability to alert the scient-
ist whenever his notions are clearly incompatible
with systematic observations. But the secondary
gain is by no means negligible: the science of
statistics has contributed to the ability of the
scientist, especially of the social sciemtist, to
observe in a more systematic and explicit manner.
Our Procrustean Table is harsh, like an iron bed;
but it is at least explicit, and its frame is as
standard as that of a bed in a modern hospital.
Subjective judgments are as cruel to reality as
Procrustes was to the travellers he used to rob;
and they add another threat, that of the unknown.

The travellers caught by Procrustes at
least knew where they were. Subjects assessed by
purely subjective judgments are just as distorted,
with limbs stretched out or chopped off at the
whim of the investigator; and, what is more, they
are subject, as in Kafka's The Trial (14), to un-
known punishments for unknown misdemeanours., If
we cannot avoid the shadow of Procrustes in
science, let us at least reduce the sinister,
hidden threats of Kafka. Then we can achieve what
Anatol apoport (23, p.3) calls "the deeper aspect
of the freedom of science: the freedom from inner
rather than externally imposed constraints".

REFERENCES

1. AJDUKIEWICZ, K. "The scientific world perspec-
tive". In Readings in Philosophical Analysis,
ed, by Herbert Feigl and Wilfrid Sellars. New
York: Appleton-Century-Crofts, Inc., 1949,
pp. 182-188.

2. BAXKER, S. H. Induction and Hypothesis.

Ithaca, N.Y.: Cornell University Press, 1957.

3. BAHTLZIT, F. C. "An experimental study of
some problems of perceiving and imaging".
Brit. J. Psychol., 1916, 8, 222-266.

Lo —m—mmmmmmmmee Remembering: A Study in

Experimental and Social Psychology.
Cambridge: Cambridge University Press, 1932.

5. BASS, Bernard K. and BERG, Irwin A. (eds.).
Objective Approaches to Personality Assessment.
Princeton, N.J.: D. Van Nostrand Company, Inc.,
1959.

6. BUKT, Cyril. The Factors of the Mind. London:
University of London Press, 1940.

7. CANS, Peter. "Definition and measurement in
physics". In jieasurement: Definition and
Theories, ed. by C. West Churcnman and Philburn
Ratoosn. New York: John Wiley and Sons, Inc.,

1959, pp. 3-17.



‘8.

}9.

14.

1.

16

17.
18.

EDDINGTON, A. S. The Philosophy of Physical

Science. Cambridge: Cambridge University
Press, 1939.

FEIGL, Herbert. "logical empiricism". 1In

Readings in Philosophical Analysis, ed. by
Herbert Feigl and Wilfrid Sellars. New

York: Appleton-Century-Crofts, Inc., 1949,
pp. 3-26.

GRYGIER, Tadeusz.
advancement of science'.
1965, 5, No. 1, 86-92.

"Criminology amd the
Brit. J. Criminol.,

- "The dynamic approach to
personality assessment" (to appear).

HANFMANN, E. and KASAWIN, J. "A method for
the study of concept formation". J. Psychal.,
1937, 3, 521-540.

HARROD, Ray. "The general structure of
inductive argument". Paper read to the Aris-
totelian Society, Nov. 14, 1960. Published
in The Proceedings of the Aristotelian
Society, New Series, 1960-61, 61, 41-56.

KAFKA, Franz.
1957.

The Trial. New York: Knopf,

LOEVINGER, J. "Objective tests as instruments
of psychological theory". Psychol. Rep.
lonogr., 1957, 3, 635-694.

LURIA, A. R. "Experimental analysis of the
development of voluntary action in children'.
In Perspectives in Personality Kesearch, ed.
by Henry P. David and J. C. Brengelmann.

New York: Springer, 1960, pp. 139-149.

MEEHL, P. E. Clinical Versus Statistical
Predicvion. Minneapolis: University of
Minnesota Press, 1954.

MUELLER, P, F. C. "The relationship between
Be 61A actuarial and clinical estimates of
probable favourable pzarole outcome". Paper
read to the 5th International Congress of
Criminology, Section Four, Montreal, Canada,
Sept. 1, 1965,

PLiTC. Republic (trans. by Dr. A. D. Lindsgy)
Loncdon: Lveryman's Library, J. M. Dent amd
Sons Ltd., 1945.

PCLANYI, Michael. "The unaccountable element
in science". Philosophy, Jan.1962, 37, 1-14.

2.

22.

23.

2L.

25.

26,

27.

POPPER, Karl. The Logic of Scientific Dis-
covery. London: Hutchinson, 1959.

QUINE, Willard Van Orman. From a Logical
Point of View. Cambridge, Mass.: Harvard
University Press, 1964.

RAPOPORT, Anatol. "The interests of
American and Soviet science". Paper present-
ed to the Political Science Section of the
Annual Meeting of the American Association
for the Advancement of Science. Cleveland,
Ohio, Dec. 29, 1963 (mimeographed).

RUSSELL, Bertrand. The Analysis of Mind.
London: Allen and Unwin, 1921.

- e > 0y e e e

The Scientific Outlook.
London: Allen and Unwin, 1931.

—————————————— —- "The world and the obser-
ver". The Listener, 1958, 61, 223-226.

and WHITEHZAD, A. N,
Principia Mathematica. Cambridge: Cambridge

28,

29.

30.

31.

32.

33.

34.

University Press, 1910-1913 (in 3 vol.).

SzLLARS, Wilfrid. "Induction as vindication".
Paper read to the American Association for
the Advancement of Science, Symposium on the
Logic of Statistical Explanation and of
Induction. Cleveland, Ohio, Dec. 27, 1963.

TARSKI, alfred. Introduction to logic and

to the hetnodoiogy of Deductive Sciences.
Uxford: Oxford University Press, 1941.

TATARKIZWICZ, Wladyslaw. Historia Filozofii.
Warszawa: Panstwowe Wydawnictwo Naukowe,
1959 (in 3 vol.).

WnlTEHEAD, A. N. Process and Reality: An
Zssay in Cosmology. Cambridge: Cambridge
University Press, 1929.

WILLIAMS, J. D. The Compleat Strategyst.
New York: McGraw-Hill, 1954.

WOJCIZCHOWSKI, Jerzy A. "Science amd the
notion of reality". Revue de 1'Université
d'Ottawa, Section Sp€ciale, 1961, 31, 25-38.

- -——  '"Measurement and
understanding”. Revue de 1'Université
d'Ottawa, Section Spéciale, 1962, 32,
88-10L.




APPZNDIX A.

PROCRUSTEAN TABLE
To Stretch Data On

N £(x1) £(x=2) £(%23) £(xst,) £(Xa5) E(3-3)2
12 1 3 I 3 1 VA
13 1 3 5 3 1 1,
1, 1 3 ) 3 1 1,
15 1 L 5 L 1 16
16 1 L 6 L 1 16
17 1 L 7 L 1 16
18 1 L 8 L 1 16
19 1 5 7 5 1 18
20 1 5 8 5 1 18
21 1 5 9 5 1 18
22 1 5 10 5 1 18
23 2 5 9 5 2 26
2, 2 6 8 3 2 28
25 2 é 9 3 2 28
26 2 6 10 6 2 28
27 2 3 11 6 2 28
28 2 7 10 7 2 30
29 2 7 11 7 2 30
30 2 7 12 7 2 30
k3 2 7 13 7 2 30
32 2 8 12 8 2 32
33 2 8 13 8 2 32
3L 2 8 1 8 2 32
35 2 8 15 8 2 32
36 2 9 u 9 2 2y
37 2 9 15 9 2 N
38 2 9 16 9 2 34
39 3 9 15 9 3 L2
40 3 9 16 9 3 42
1 3 10 15 10 3 L
L2 3 10 16 10 3 L
43 3 10 17 10 3 INA
Ll 3 puk 16 n 3 L6
L5 3 11 17 n 3 L6
L6 3 11 18 1 3 L6
L7 3 11 19 11 3 L6
48 3 12 18 12 3 L8
49 3 12 19 12 3 48
50 3 12 20 12 3 48
51 3 12 21 12 3 L8
52 3 13 20 13 3 50
53 3 12 21 13 3 50
5 L 13 20 13 L 58
55 L 13 Al 13 L 58



N £(Xal) £(x=2) £(Xa3) £(Xel) £(Xe5)  E(%-3)3
56 4 13 2 13 4 58
57 4 1 2 1, 4 60
58 4 1 22 1 I 60
59 4 15 21 15 4 62
60 4 15 22 15 4 62
61 4 15 23 15 4 62
62 4 15 2 15 4 62
63 4 15 25 15 4 62
6l 4 15 26 15 4 62
65 4 16 25 16 L 6l
66 4 16 26 16 4 6l
67 4 16 27 16 4 6l
68 5 16 26 16 5 72
69 5 16 27 16 5 72
70 5 17 26 17 5 74
71 5 17 27 17 5 74
72 5 17 28 17 5 7%
73 5 17 29 17 5 T
4 5 18 28 18 5 76
75 5 18 29 18 5 76
76 5 18 30 18 5 76
77 5 19 29 19 5 78
78 5 19 30 19 5 78
79 5 19 31 19 5 78
80 5 19 32 19 5 78
81 5 20 31 20 5 80
82 5 20 32 20 5 80
83 5 20 33 20 5 80
8l 6 20 32 20 6 as
85 6 20 33 20 6 88
86 6 2a 32 22 6 90
87 6 il 33 2 6 90
88 6 2 3L 21 6 90
89 6 2] 35 2 6 90
90 6 22 34 22 6 92
91 6 22 35 22 3 92
92 6 22 36 22 6 92
93 6 22 37 2 6 92
9l 6 23 36 23 6 94,
95 6 23 37 23 6 9
96 6 23 38 23 6 9%
97 7 23 37 23 7 102
98 7 23 38 23 7 102
99 7 A 37 24 7 104

100 7 2 38 24 7 104
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APPENDIX B.

EXARPLE

Showing the calculation of Plato's corrclation coefficient between Preference
(P) ard Rejection (it) sociometric scores in a group of 19 boys in an Ontario

Training School

Subject,
A

B

e P a4 H O OIDn Q= o U o
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o Yy O =

_H W

P score R score (P-3)(R-3)
2 2 1
3 2 0
4 I 1
3 1 0
L 3 0
3 3 0
& 3 Y
3 b 0
5 5 4
4 L 1
3 3 0
1 2 2
2 3 0
2 2 1
2 3 0
3 L 0
3 2 )
L 3 0
2 -1

. X— Y- = _2 = 050
$(X-3)2 18

Z(R-3)(R-3)
1
1
2
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‘ A STATE PROGRAM FOR CENTRALIZED CRIMINAL STATISTICS

Ronald H. Beattie, California Department of Justice

During the decade of the 1920's, considera-
ble attention was given to the development of
more adequate information on crime and the ad-
ministration of criminal justice. Several well-
known surveys were conducted showing in detail
exactly what happened to arrested persons who
were charged with a crime. These studies re-
vealed that factual knowledge of the way in

which justice was normally administered was oft-
‘ en unknown. The proportion of arrested persons
who were ultimately convicted of the offenses on
which they were charged was very small, much
less than had been assumed.

These studies included the Cleveland Survey,
directed by Roscoe Pound and Felix Frankfurter,
published in 1922; the Missouri Survey, directed
by Arthur Lashley, the pubjished report in 1926
being edited by Raymond Moley; the Illinois Sur-
vey, directed by Lashley with Moley as consultant
published in 1929; and the New York Crime Commis-
sion reports of 1927. In all of these, Professor
C. D. Gehlke of Western Reserve University was a
primary statistical consultant. Another survey
of the same type, made in Oregon by Wayne Morse
and Ronald Beattie, was published in 1931.

Each of these studies followed a similar pat-
tern. A schedule was established for each person
arrested and each step of the administrative pro-
cesses that occurred following arrest was record-
ed up to final termination of the case. This
provided a summary record of what happened to
persons arrested in a given area in terms of each
step of the process and made possible the con-
struction of mortality tables.

The famed National Commission on Law Observ-
‘ance and Enforcement, established by President
Hoover, conducted a series of studies which were
published during 1931-32. This body, commonly
known as the Wickersham Commission, published
| Report No. 3 on Criminal Statistics on April 1,
1931 and Report No. 4 on Prosecution on April 22,
‘1931.

The Prosecution Report, authored by Alfred

Bettman of Cincinnati, contains a rather com-
‘plete review and analysis of the crime surveys
| already mentioned, and in less detail of several
others made during the same period. The statis-
tics report considered specifically the problems
‘and needs of criminal statistics. No better
description can be offered of current problems
~than to quote from Page 4 of this report.

‘ "For our purposes in a large view, the sta-
tistics which ought to be gathered, compiled,
and published authoritatively at regular inter-
‘vals, fall under three main heads--crime and
eriminals, prosecution, and penal treatment. We
need to know the volume and character of the of-
| fenses committed, both in the past and at any
‘specified time in the present, both in the local-

ity in which for the moment we are interested and
in other localities, whether like or unlike in
their conditions. We need to know what persons
or types of persons, if types may be differenti-
ated, commit these offenses. We need to know
what happens to them, whether they are arrested,
whether they are prosecuted, and, if so, with
what result. We need to know how the machinery
of investigation and detection operates, how the
prosecuting machinery operates, how the machinery
of trying and judging operates in each of its
parts. We need to know what happens to the con-
victed offender, what takes place in the course
of penal treatment, how the agencies of penal
treatment operate, and what happens to the crimi-
nal not merely in the course of penal treatment
but afterwards."

The report further outlined certain basic
principles for development of an adequate crimi-
nal statistics system.

1. Criminal statistics should be gathered, com-
piled and published in each jurisdiction.

2. The publishing and compiling of criminal sta-
tigtics should not be confined to any bureaus
or agencies engaged in administering criminal
law.

3. Local officials ought not to be expected to
do more than to turm in to the appropriate
central office exactly what their records
disclosed.

The Commission quoted with approval the fol-
lowing statement of Sam B. Warner who prepared
the basic summary of criminal statistics present-
ed in this report.

"The value of criminal statistics in society's
struggle with crime may be compared with that of
the balance sheet and profit-and-loss gatement in
a corporation's struggles for profits. Neither
the balance sheet nor the profit-and-loss state-
ment show why the business has been successful,
yet no corporation would think of operating with-
out them. The balance sheet and the profit-and-
loss statement are for the corporation the indis-
pensable tools of knowledge. Similarly, criminal
statistics are the indispensable tools of know-
ledge for any community that is attempting to re-
duce its crime and improve its administration of
eriminal justice."

With the emphasis and publicity given to the
early surveys and the summarizing and restatement
of objectives expressed in the 1931 Wickersham
report, it is somewhat disconcerting to realize
that today, nearly 35 years later, there has been
very little progress made toward establishing
centralized criminal statistics of the type out-
lined.
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The fact that every state is sovereign in its
criminal administration and its laws and proced-
ures makes it essential that each state assume
the primary responsibility for the collection of
criminal statistics within its jurisdiction. If
we are to have a national picture of crime it can
only be accomplished by having individual states
do their part by compiling full data in accord-
ance with acceptable uniform definitions and pro-
cedures. A central agency would then develop a
nationwide picture from the data supplied by each
state. No such national information exists today.
The Uniform Crime Reports issued by the Federal
Bureau of Investigation are almost entirely based
on summary information supplied directly by some
8,000 or more local law enforcement agencies and
are limited to the number of certain types of of-
fenses reported to the police and an annual sum-
mary of persons arrested. These data lack com-
parability between states and, of course, do not
adequately portray the facts as to the adminis-
tration of criminal justice nor do they touch the
correctional area. There is a National Prisoner
Statistics' collection published by the Federal
Bureau of Prisons, which prior to 1948, had been
the responsibility of the Census Bureau. This
collection originally accounted for prisoners
committed to and released from federal and state
penal institutions but in recent years has become
much more limited in the information made avail-
able than when it was conducted by the Census
Bureau.

One of the recommendations of the Wickersham
Commission (Page 17) called for a uniform state
law to be drafted and enacted centralizing re-
sponsibility for collecting desired data on
crime and the administration of criminal justice.
In 1946, such a law, drafted by Professor
Thorsten Sellin, was adopted and promulgated by
the National Commissioners on Uniform State Laws.
To date, California is the only state that has
actually adopted it (in 1955) and created a cen-
tral bureau for gathering criminal data.

The California development commenced in 1945
when, by executive order, a Bureau of Criminal
Statistics was established in the Department of
Justice to serve at that time the needs of the
Departments of Corrections and Youth Authority
as well as provide statewide statistics. In
1955, the bureau had developed to the point of
receiving comprehensive reports on crime from all
local jurisdictions in the state and at that time
the Legislature adopted the Uniform Criminal Sta-
tistics Act which in effect gave statutory sanc-
tion to the agency already in existence.

The California Bureau of Criminal Statistics
today receives criminal data throughout the state
as follows:

1. A monthly summary report from all law enf-
orcement agencies (about 500) of felony of-
fenses known to the police.

2. A monthly summary report from all law enf-
orcement agencies accounting for adult fel-
ony arrests by offense and police disposi-
tion, and a summary count, by offense, of

adult misdemeanor arrests.

3. A monthly summary report from all law enf-
orcement agencies of arrested persons underte
age of 18 years, by offense and disposition.

4. An individual report on each person released
from a jail sentence from five county jails
of the state.

5. An individual report on each person prosecu-
ted in California superior courts, account-
ing by date for type of pleas, trials, and
sentences.

6. An individual report on each adult referred
to probation by the superior courts for 56
counties of the state, and for the other two
counties, summary information.

7. Reports on the current status of each adult
placed on probation until final determination.

8. An individual report on each adult referred
and placed on probation by the lower courts
from 26 counties of the state.

9. An individual report on every juvenile refer-
red to juvenile probation departments togeth-
er with follow-up reports concerning status
changes until time of final terminationm.
These data are received on each individual
from 56 counties and in summary form from two
counties.

10. An individual report from 17 counties of the
state on each juvenile re-referred to the
Juvenile court while on probation.

11. A report on persons received and released
from county juvenile camps, from 11 camps on
an individual report form and from 31 on a
summary basis.

12. Individual reports from 14 counties and sum-
mary reports from 44 other counties on per-
sons received into and- released from juvenile
halls.

13. A drug offender file which is kept current on
each offender on the basis of information re-
ceived by the State Identification Bureau in-
cluding arrest and offense reports involving
narcotics, criminal record histories or rap
sheets, and disposition reports received re-
lating to these offenders. The file, which
was started in 1959, now contains information
on some 35,000 individuals arrested on some
type of narcotic charge.

From the above it will be seen that the cov-
erage of information concerning crime and delin-
quents in California is fairly wide-spread.

There are still gaps to be filled in particularly
in the area of jail, misdemeanor probation, and
re-referral of juveniles. However, the greatest
weakness is that all of the reporting at the
crime and arrest level is summary and there is no
way at the present time to follow individual of-
fenders from the point of arrest through prose-



thion and treatment.

" The objectives of the California bureau for
the future are to develop complete information on
crime and delinquency within the state and to
interrelate all of the known data. This will re-
quire first, the extension of the coverage to all
areas not now reporting, and second and most im-
portant, the establishment of an individual ac-
chnting system permitting each person arrested
to be followed through the entire criminal-
justice process, as was done in the surveys of
the 1920's, and through correctional treatment
and even beyond to subsequent criminal behavior.
Until this is done, the need for information as
outlined in the National Commission Report of
1r31 will never be met.

| The development of an integrated accounting
for offenders who come into the processes of
criminal justice will necessitate more complete
information about the offender and a much more
satisfactory classification of offenses. There
should be established an individual criminal re-
cord history that in itself is complete and com-
prehensive enough to describe the individual, his
characteristics, the status - of his criminal car-
eer at each and every point in which he appears
or reappears, and the effectiveness of the cor-
rectional programs to which he has been exposed.

One of the weakest areas in present-day
criminal statistics, besides the lack of indivi-
dualized information, is offense data. Crimes
are reported in terms of general groupings such
as burglary, robbery, theft, etc. There is no
present identification of the degree of serious-
ness of the offense reported. A most valuable
contribution, recently published by Professors
Sellin and Wolfgang on "The Measurement of
Delinquency", points up this problem and offers
the results of a very thorough study of juvenile
arrests in the city of Philadelphia and the de-
velopment of an objective weighting scheme for
criminal offenses. This pioneer effort clearly
demonstrates the tremendous need for subclassify-
ing offense data in more meaningful terms. Until
progress is made in this direction, the general
statistical data on crimes reported to the police
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will continue to be of exceedingly limited value
as an acceptable index of crime.

A rapid growth in the number and rate of
crimes reported over the past years is revealed
in Uniform Crime Reports and in the California
data--particularly with regard to property of-
fenses. Many authorities in criminal statistics
suspect that more and more of the minor types of
criminal property offenses are being recorded
than before indicating the tremendous numerical
increase may not mean an equivalent rise in ser-
ious crime. However, until better classifica-
tions can be made of the offenses reported we
cannot test even this hypothesis.

In summary, it must be again pointed out that
to properly develop criminal statistics in the
United States requires each state to assume its
primary responsibility for accounting for all of
the information on crime, criminal offenders, and

the administration of criminal justice under its
sovereign jurisdiction. There is a great need
for a national picture of crime but the states
must produce the basic information on which a
national picture can be compiled. It is an un-
fortunate truth that what we know today about our
national crime problem factually is even less
than it was 25 years ago and there is little
evidence at the moment of any steps being taken
to improve this situation.

From the standpoint of the ordinary citizen,
crime is a serious problem. It is to be combat-
ted by all means of prevention and control and
this includes the concentrated and combined ef-
fort of all agencies; law enforcement, prosecu-
tion, courts, probation, and correctional insti-
tutions. The information as to what happens
throughout the states must be made available and
if it is not centralized it remains segmented,
non-uniform, and subject to ready misinterpreta-
tion. The development of an effective coordinat-
ed attack by all agencies concerned with this
problem rests to a large extent on the creation
of adequate and factual information., We still
lack the tools of knowledge that Sam Bass Warner,
35 years ago, pointed out must be available to
reduce crime and improve criminal justice.
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STATISTICAL MEASUREMENTS USED BY THE ADMINISTRATIVE OFFICE OF THE U, S. COURTS
James A, McCafferty, Administrative Office of the United States Courts

The field of judicial and criminal
statistics faces demands for meaningful
measures with respect to court activity,
probation and parole services, and cor-
rectional institution programming, In
the last few years the States and the
Federal government, which are the primary
collectors of such statistical data, have
changed from merely an accounting system
to what might be referred to as a scien-
tific statistical program. Ieadership
in this trend can be found in several of
the States, but primarily the largest
effort in terms of personnel, funding,
and programming, appears in the State of
California and more specifically, in the
California Youth and Adult Corrections
Agency.

In the Federal Government improved
measurements in the field of judicial
and criminal statistics are being devel-
oped by the United States Bureau of
Prisons, the Federal Bureau of Investi-
gation and the Administrative Office of
the United States Courts. What follows
outlines four major efforts by the
Administrative Office in devising
improved statistical measurement devices.
In the brief time alloted to me it would
be impossible to give a complete state-
ment on each of these devices. If you
desire more information about them, we
will be happy to supply it to you.

Before beginning the discussion I
would like to give you a frame of
reference with respect to the organiza-
tion and the responsibilities of our
Division. 1In 1939 the Congress
established the Administrative Office of
the United States Courts. Although
statistics on the work of the courts had
been available for some years prior to
the Administrative Office it was not
until about 1941 when data were collected
and compiled in Washington, D, C. The
Division of Procedural Studies and
Statistics has included among its
responsibilities the collection and
reporting of the work of the eleven
United States Courts of Appeals and the
92 United States District Courts.
Statistical matters generally cover civil
litigation, criminal cases coming under
Federal jurisdiction and bankruptcy.

In the early years Mr, Ronald H.
Beattie was associated with the Division,
and in 1961 after a successful career in
the California Bureau of Criminal
Statistics he returned as Chief of the

-Division. The first three measurements
are his contributions and the last one
has been preliminarily developed since
he returned to California.

Weighted Caseload

In the Federal Court system some

70,000 civil and 30,000 criminal cases

are filed each year, Beginning with 1960
an effort was made to develop a weighted
measurement of the judicial workload.
During the period 1946 - 1958 six special
studies were carried out which clearly
demonstrated that case accounting, though
useful, had little value in attempting to
assess the amount of court time and
effort required to dispose of different
types of litigation, The fifth and sixth
studies were regarded to be the best and
on the basis of them the so-called
weighted caseload concept was developed.

In the study of the courts it was
obvious that the amount of trial time
and the proportion of cases disposed of
varied considerably and in a sense were
directly related to the type of case.

In other words, some cases might take
very little trial time, therefore,

very little of the court's time, whereas
other cases took considerable trial time
and therefore, a considerable proportion
of the court's time. In 1962 the weight~
ed case values were published and we have
continued to use them with a minor
revision in 1964,

The welght system in simplest terms
is taking the proportion of court trial
time used and dividing this by the pro-
portion of such cases terminated. For
example, on the civlil side patent cases
account for about six percent of all
trial effort in the courts, but account
for only 1.5% of the total civil cases
terminated. By dividing the six percent
by ﬁhe 1.5% the weight for a patent case
is 4.0,

It was further determined that trial
effort on the part of the judges should
be accounted somewhat differently for a
Jury trial in contrast to a court trial,
It was decided that each day of jury
trial should be counted as one day in
court whereas a court trial (trial with-
out a jury) should be counted as two
days. Such trials require considerable
more work on the part of the judge in
writing opinions,

Turning to the criminal weighting
scheme, after many years of experilence
it was determined that the Jjudges time
in the district courts is divided approx-
imately 77% to cover civil litigation and
23% to criminal, We first based our
weiﬁhting system on defendants, but 1in
1964 we turned to weighting cases which
tended to increase the welght values of
the criminal caseload,

In order to obtain the district
courts weighted caseload the weighting
system for both civil and criminal cases
is applied to the filings of new cases
for the fiscal year. The weights
assigned to the cases are multiplied by
the number of cases filed having the



\particular nature of suit or criminal

' offense.,

These totals are separately
divided by the number of judgeships
available in the respective district
court, The word judgeship must be
emphasized since this relates to the
number of Judges allocated by the Con-
gress and does not necessarily mean that
the number of judges on the bench during

' the year would be the same as the number

of judgeships,

| Appendix tables A-1l and A-2,

Each year we publish for all the
courts the average weilghted caseload for
each district, Analysis of these data
have provided guidelines in determining
the needs of the federal judiciary in
preparation for the Omnibus Judgeship
Bill now before the Congress.

Caution must be used when making
district to district comparisons of the
welghted caseload. For example, certain
types of criminal offenses or civil
natures of suit may, because of a
Judicial decision or new legislation,

| bring about significantly more work for

a few courts which may not be reflected
in any national welghted average. Also
statistics on weighted caseload reflect
the amount of work which has been filed
in the court for each judgeship and
therefore, do not indicate the turnover
of cases or pending workload. As noted
before, not all the judgeships might

be filled, and reference must be constant-
ly made to this fact. Finally, any
revision of the weighted caseload
requires the abllity to completely revise
trend data for year-to-year comparison
purposes.

Considerably more can be done with
the weighted caseload such as applying it
to dispositions and to the pending case-
load itself. Our majJor effort has been
to provide a better measurement instru-
ment for new cases filed., The revised
welghts used in 1964 appear in the
Also table
A=-3 provides for each district the
criminal and civil welghts per judgeship
for 1964,

Use of Probation

In our Federal offender statistics
series in which we publish not only
demographic statistics on criminal
defendants filed on and disposed of 1in
the United States District courts, we
also provide information with respect
to the comparative use of probation in
the various district courts., In such a
diverse country as ours, comparisons on
the use of probation in Federal courts
are often sought, however, when absolute
proportions of probation have been
reported the public is not always aware
that among the courts there 1s a marked
difference in the type of offenders
coming before the courts.

The major difference among the
courts is the nature of offense, Thus,
greater proportions of liquor law
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violators may be found in certain
Federal districts than in other courts.
Certain districts which are on the well-
traveled highways between the North and
South, or East and West have an inordi-
nate proportion of defendants charged
with auto theft,

After close study of the proportion-
ate use of probation among districts with
similar types of offense groups it was
determined that the overall use of
probation within a court can be related
in part to the type of offenses coming
before the court,

In order to identify the offenses
eight separate offense classes were
developed, Beginning with Class I which
is composed of certain types of fraud,
embezzlement and obscene mail the
proportionate use of probation was 84,4%,
with Class VIII composed of narcotics and
robbery offenses showing 11% placed on
probation, The proportionate use of
probation and imprisonment and other
types of sentences by offense class are
shown in the Appendix Table A-L4,

Having obtained the actual percent-
age placed on probation the national
average proportionate use for the eight
offense groups was applied to the
separate districts., Taking Class I
offenses the proportionate use of
probation was 84,4% for the nation as a
whole., By applying each proportionate
use of probation to the number of
defendants dlsposed of for the eight
offense categories we arrive at a figure
referred to as the "expected use of
probation". By further dividing the
actual proportion of persons placed on
probation by the percent "expected use of
probation" we obtained the percent of
those placed on probation above or below
percent expected use.

To illustrate, the district with the
highest actual percentage of defendants
placed on probation had 78.3% placed on
probation in 1964, However, when the
national average use of probation was
applied to thils district the percent
expected use of probation was 60,9%.
Based on the national average this dis-
trict, in effect, was using probation
28.6% more than what was expected., On
the other hand a district with the lowest
absolute use of probation, 26.3%, had an
expected use computation of 51,6% which
meant that this court used probation
about one-half of its expected use,

Obviously these comparisons need to
be carefully weighed since the number of
convicted defendants in the courts ranged
from a low of 13 in one District Court to
a high of 1,779 in an other District
Court. (See Appendix Table A-5,)

Besides trying to compare the use of
probation among the courts it is also
useful to group courts according to actual
and expected use of probation. Further,
such comparisons can be related to the
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proportion of violation of probation, It
would appear on the basis of our 1964
data that whether the use of probation
was high or low the proportion of major
violations was not too different between
courts with high use of probation with
those with low use of probation, For
example, in 1964 in 22 district courts
which placed 60% of the defendants on
probation the major violation* rate of
those removed during the year was about
16%. In 22 districts where probation
was glven in 40% of the cases only about
10% had a major violation, These

figures can be compared to the overall
average for the 88 United States District
Courts of about 50, being placed on
probation with 12,6% being removed from
probation for a major violation, (See
Table 1.)

What we have tried to do here is pro-
vide a better measuring tool for
quantitatively assessing the use of
probation, It appears that the use of
probation is closely geared to type of
offense., Further, it is to be noted
that whether a court has a high use of
probation or a low use of probation the
major violation rate is only somewhat
higher where probation is granted more
often,

Sentence Weights

One of the difficult problems facing
the statistician when trying to compare
the sentences given to groups of offend-
ers is the lack of any means for making
such a comparison., The federal courts
have available to them several sentencing
procedures such as the Federal Juvenile
Delinquency Act, the Youth Corrections
Act, probation with its variations,
regular imprisonment, and a recently
enacted statute sometimes referred to
as the indeterminate sentence., As we
have noted, when there are great
variations in the use of imprisonment
ranging from a few days in jall to 1life,
as well as the different sentencing
procedures it is practically impossible
to make comparisons. Therefore, in 1964
a weighting scheme was devised and this
appears in Table 2,

Following the publication of the
Federal Offender - 1964 report there was
some Teeling that the category of 1 to 6
months of imprisonment should be given a
higher weight value and the category,
immediate probation, 13-36 months, should
be dropped in value, In our 1965 report
we plan to switch the values so that
imprisonment will have the weight value

* "Major violation" is defined when a
probationer receives a sentence of 90
days or more or probation exceeding one
year, Also included are probationers
who abscond with outstanding felony
warrants,

of 3 and immediate probation, 13-36
months, a value of 2,

The selection of the weight values
might be regarded as arbitrary but the
purpose 1is simply to provide a means of
comparison so that groups of offenders
having relatively light sentences would
have average sentence weights which are
less than other groups which would have
heavier sentences and consequently,
higher average weights. The average
weight for a defendant in 1964 was 5,45,
In Appendix Table A-6 there is provided
a breakdown of the offense classes
together with the actual type of sentence
categories and the weight used in 1964,
It can be seen in the furtherest right-
hand column that the average weight for
the defendant tends to increase according
to the seriousness of the offense,

There are many ways that sentence
weights can be utilized., For example,
it is possible to study the relative
sentence weights obtained on the basis
of the type of conviction, that is, a
plea of guilty, change of plea of not
gullty to guilty, and a conviction by
court or jury, Table 3 shows that for
persons who pleaded guilty on arraign-
ment, except for offense Classes VII and
VIII, the sentence weight is lower than
for other types of disposition. For
Class VIII, the most serious group of
offenses, persons convicted by a jury
had a sentence weight of 29,61 in contrast
to a 19.15 sentence weight for those who
pleaded guilty on arraignment. The high
sentence weight for those convicted by
jury may reflect the tendency for per-
sons charged with narcotics or robbery to
go to trial. Overall, 7% of defendants
convicted are convicted by jury trial,
For those convicted of robbery or
narcotics the proportion going to trial
are, 21 and 17 percent resgpectively,

This is one illustration of what can be
done with the weighting scale of
severity of sentence.

Welghted Caseload and Time Requirements

With the advent of the computers,
statistical measurements, such as
regression analysis, which have been
used in the industrial field, may have
application to the social sciences, and
more specifically, to the work of the
courts., Recently with the aid of the
Bureau of the Budget and a computer at
the National Bureau of Standards we have
made preliminary analyses of the disposi-
tions of civil and criminal cases by
grouping such cases with the use of the
welghted caseload concept described
earlier, We now have measures which show
the relative time required to dispose of
cases.

One of the by-products of our
preliminary studies shows that ‘mass
statistics, such as we obtain from the
courts, can be computerized. There is
some indication that the material has use




Table 1,

Comparison of the Use of Probation in District Courts,

88 United States District Courts

by Type of Violation, Fiscal Year 1964
(Excludes violators of immigration laws, wagering
tax laws and violators of Federal regulatory acts)

ile groups of Digtric{ Courts
First Second Third Fourth
88 22 22 22 22
District ! District| District | District| District
Item courts courts courts courts courts
Average
Actual percent placed
on probation' ,....... 50,2 59.9 55.6 4o, b 40,0
Percent expected use
of probation®,....... 50,2 48,7 50.5 50.2 50.7
Actual proportion
placed on probation
above or below percent
expected US€.seuroass 0.0 23,0 10,1 -1,6 -21.1
TOTAL REMOVED, .,u0.c0.00 | 10,983 2,434 2,708 2,642 3,199
No violatioN...esesssses 8,63l 1,794 2,098 2,098 2,644
Violated probation...... 2,349 640 610 544 555
Minor violation..,..... 969 255 257 225 232
Major violation....... 1,380 385 353 319 323
Percent
Violated probation.,..,.. 21,4 26.3 22,5 20.6 17.3
Minor vi10latioN.ee.e.. 8.8 10.5 9.5 8.5 7.3
~ Major violation,...... 12,6 15,8 13,0 12,1 10.0

1 See Appendix Table A-5,
2 'See Appendix Table A-5,

This 1s the absolute proportion of persons
sentenced who were placed on probation.

This is the expected use of probation

when the average use of probation for eight offense classes for

the 88 United States District Courts 1is applied to the actual

offense classes In the separate District Courts,

Offenders - 1964,

SOURCE :

See Federal

Persons Under the Supervision of the Federal Probation

System, Flscal Year 196%4.
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Table 2, 88 U, S, District Courts
Welghting Scale for Severity of Sentence, Type of
Sentence and Weight Value, Fiscal Year 1964

Number of
defendants
sentenced,
Weight fiscal year
Type of sentence value 1964
Average per defendant ........o.. 5.45 -
TOTAL DEFENDANTS SENTENCED eccseee - M
Suspended sentences® and
probation without supervision,.. 0 2,175
Fines only and probation with
supervision, one to 12 months... 1 4,399
One to six months sentences to
imprisonmgnt, except split
Sentences® ...eeecscsrcsccccrcne 2 1,738
Immedlate probation 13-36 months. 3 6,655
Immediate probation over 36
months, split sentencgp and
all delayed probation® ......... 4 3,783
Imprisonment (in months)
7"12 00000 cccevceresrccconcse 5 1,993
13-2)4 @00cse00cesecernccoccre 8 3)067
25-36 6000000000000 0000000 s 10 1)673
37 "L‘B 00000000 ctrecresvccncce 12 1,603
49 -60 @0 0 00000000 0COEMNDINOPOLEOEOSEOIDPL 14 1,216
61 -120 @0 0000000000 sre0c R 25 595
OVEr 120 seevceccscccccccccnns 50 273

1 Includes deportation and all sentences where period of
imprisonment or probation is four days or less, or fine
only, which is remitted or suspended.

2 Split -sentence refers to 18 U.S.C. 3651 which provides
that when the maximum sentence for an offense is more
than six months, the court may impose a sentence of
which up to six months can be served in a jail-type or
treatment institution. The balance of the sentence is
suspended and the defendant placed on probation.

3 Delayed probation occurs when the court indicates that
probation will begin at the termination of a local or
state term of imprisonment or probation, or a period of
hospitalization or release from the military service.

SOURCE: Table 13 gﬁ_deraLoﬁﬁgxggme_MMt_aﬁs_Diﬁs_nm
Courts, 1964,



Table 3

88 United States District Courts

Sentencing Weights by Type of Disposition

and Offense Class, Fiscal Year 1964

Plea of Plea of
gulilty on not guilty
i N arraign- changed Convicted by
‘ Offense classes Total ment to guilty Court Jury
\
‘ TOTAL SENTENCED
DEFENDANTS. ...... | D.45 5.00 5,22 6.27 10.59
1 Immigration,
‘ wagering tax, and
Federal regulatory
statutes ceeeeeccen 1163 1.59 1-53 2005 3019
Classes I and II,,.. | 3.20 3.03 3.10 3.98 4,95
C1ass III .eveevoses | 4,04 3.90 3.88 4,60 5.38
Class IV suceeeennse 5.14 4,92 5.25 5.16 7.88
Classes V and VI.... | 7.35 6.53 7.05 8.22 11,74
1as8 VII .ieenneeen 7.60 7.55 7.25 T.57 9.45
Class VIII .,....... |20.25 19.15 17.15 16,92 27.61

19

See Appendix Table A-4 for offense classes,

C
i SOURCE: Table 15, Federal Offenders in United States District
| Courts, Fiscal Year 19064,

for projecting the workload of the courts.
However, we are still in a preliminary
stage and though the results appear of
value there is concern about continuing
this project because of the time and
effort which might be better employed
improving our basic statistical indices
such as the weighted caseload concept
described earlier,

The grave danger in the use of
highly sophisticated statistical
techniques is the heavy reliance on the
technique often losing sight of the
keasons for differences. On the other

d, to provide data to the administra-

or with many qualifications may, for
his purposes, make the data difficult

o use, It would appear even with
expressed limitations the results from
this project will give us a better
Lnderstanding of the use of the large
scale computers and their intricate

programming requirements. Also the
findings, even with all their qualifica-
tions, will give us better means for
determining what types of studles we
should undertake,

Summi§% UE
is brief period I have

described four measurement devices, the
first three of which were developed
primarily by Mr. Ronald Beattle., It
would appear that the first three would
have applicability to state court systems
as well as to correctional systems., The
fourth device, "regression analysis",

by which the work load can be determined,
offers an opportunity for continued study.
Each represents a major attempt to rise
above the "head counting era". They
further show that quantitative measure-
ments can be developed for mass
statistics collected from many sources by
a central Government agency.
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Table A - 1

CIVIL WEIGHTS FOR NATURE OF SUIT ON FILINGS

REVISED JULY, 1964

Nature of Suit

United States Cases TOTAL

Negotiable Instruments and RecOVEry ...ceecceccccccccss
Other contract €0 0000800600800 060000006000600060000000000000
Condemrlation 000 00000000000 PSRN LR RNOLOLNRREOINOLIONOERNOEIEOCOIOINPINOPIEILOEOLS
Foreclosure and 1€a8€ ,..ceevecccoosscrsosccsosscccsscsocs
Other real Property .e.ececescccecesccessccssosacssscnss
Personal Injury:

Marine €00 060000000000 00000060000000000600600000060000000

Motor vehlcle ..eeeececcscrsvorscscssscccscsosossscas

OBheY seeeeeoveossocreccccrorsascssscsososssossossssoss
Other tort €8 0000060000860 000000000060600060000000000000000OF
ANtitrust c.ievececoccoccecarecssosscccscocoossccccscsccss
Civil rights 9 000000000 00000000060000600006000000000000000
Prisoner petitions including habeas COrpUSs.ceccccssces
Penalties and forfeltures ....ceeeceeeccevrecccscccsnsces
Fair Labor Standards ACt .eceececesccccccosccocscscccccce
Other 1abOr ..evovevcsscssceccsscsssssscsocccsssscssssccs

= b G 1 s

All other U.S, CaBe8 .eesessssssccscsscessssssssscsssces

Federal Question TOTAL

NOTE :

Marine contract ..e.eeeecesecccecessscccccccccsscsncccce
Miller ACT .tecececcvevceesssoncsacsoccacssoscsnsosncsssas
Other contract .ieeeeeseserecccescecroseossosssscccnnce
Real pPOperty $r00000000000000000c00000 00000000000 00000
Employers! L1abillify ceiceeccescssscssercasssssnssscnns
Marine personal INJUIY ..cceeccocccsoccccccssccescscsccns

Other tort ..ceceeicosvescoccescocoecoecrscossssscscnns

ANELAtrusteereeerssereececesroocsccosoccoscescascosccons

Clvil rights teeeeceseccsocsossecsssccereossaorssssssscce
Prisoner petitions including habeas COIrPUS.ccecssccosee
Fair Labor Standards ACt ..eecececcceesccccccesscsccosccns
Other 1abor ,..eesvesecesesssosscscscsssosssscoosccsnas
CopYTright . ..ceeoeoerecsoececasocsrsosecscocsosrconcsoans
Patent 0000 000000000000 r0c0ssecccoecssosecoscsoctososcsentose

Trademark o.oeesoeeceseeseacssocesessrosssssssosscssnssse

All other Federal Question CASE8 ..eeecesccosccsosscsss

Diversity TOTAL

INSUPANCE 4o esorsasooscseocscooacocosocssacnosssonssees

Negotiable 1nstruments ....eceeecseesecoescrsscescssanse
Cther contract ....cevecscerssccecsccesscrssnscccscsonss
Foreclosure and 1€28€ ,..eeeeseesccccssesssoscsscsssonce
Other real Property ..eeccececcecrescsosscosscsocscssccosss
Personal injury:
B o o 1
Motor vehicCle ..suvesesesersacoscogooscsacsscsccocanee
OBREY 4iuoseccosorccroossosssssossorocesenscvscoscnoes

Cther tort ...ceeececonsccerscacessecosoccossccoonccsss

All other Diverslty CaseS ..ceeeceseeccoscascscscssanss

APPENDIX
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For a complete description of the welghting process, see pages

156-161 in the Annual Report of the Director of the Administra-

tive Office of The United States Courts, 1004,




APPENDIX

Table A - 2

CRIMINAL WEIGHTS BY OFFENSE GROUP FOR CASES FILED
REVISED JULY, 1964

Number of
original
cases

Type of Offense Weight 1964
TOTAL 29, 94k

Income Tax Frauds 0000000000000 0000000000000 00 2060 605
POStal Frauds 00 0000000000060 000000600000000006000000060000 0 391
Hcmicide 0000000000000 080000000000000000000060000600000000 160

n N
[ 3]
[eX o)

Narcotics, except Marihuana Tax Act and Border
Registmtion 20 D0 0000 0O LB NPOOPOPONONNNNNOLIOIOIEONINBLOEROIEPCEONONDOSNCDOLIY VIS

Sex Offenses 9000 0000000000000 0000800000000 0000000000000

Marih‘-lana Tax ACt 080000000000 PR PPN LORNLNOSERNINOBLOEPINPOERNOLEPOESEPOSNDNNDONDS

1,221
255
365

750
253
1,028

320
830
738

2,116
291
367

982
2,459
538

178
3,529
4,995

344
2,633
599

2,770
Bl
780

RObber.y B 0 0 000000 000 000 000000000 RNORLOLONOLOLEOIEOLEOROLNIRLEPOLEOEONONEOEDONNOETPLNIDN
Counterfeiting 0000000000000 000000000cc0000000000000000
Miscellaneous general OffeNnSes sseveesccccscccscccoscscoce

ASS&ult 000000000 000000000000000000000000000000000000000

OtheP'Federal statutes 0000000 csc00000s00c0r000000000000
EmeZZIGmth 0000000000000 00000000000000000000c00000000

HiEHEEHE DD WEE EFEUDY O OO DN Foe
QOO0 OO0 OO0 000 OO0 OO0 OO0 OO0

Other Frauds 00000000 000000000600000000000000006000000000
Obscene Mail 000 0000000000000 00000000000000000000 0000000
National Defense 9000000000008 0000000000000000000000000 0

o o

Transporting forged securities in interstate commerce,..

Theft 0000000000000 0000000000000000000006000000000000000

BUPZlary seceecececccecossocccrsrscoscrscccossscssosascocsonacs

Narcotics, border registrations .c.ccececceecccsccsoscsocs
Liquor; Internal Revenue P00 00 P PO O OO ONOPLIEROIOOEOEPOPEPOIEOIEOEOROEOONTOE TP
Auto theft 00 0000000000 OODRRPRIBLLNRNRINCIOLIORIOCEOIEINIRIOEOIRORIOROONOIEOPEOLIEOIETOLOS

Food and Dm Iﬂws ® 0000 000 P PN RPN PN RBRNONIONNEOOIEOIEOIEOIEPRPROEOLEOLNOLNCOLDN
FOPZEIY seeeeececcosscosssseosescosrcsnososssessscoscsacs

Postal Embezzlement ...ceeceseecccoscsseccrscccccsssances

IMMigration 1aWws .ceeecececcccscecsoceososscscsoccscosoncs
Migratow Bird 0‘.’..'...'.‘.'.".'...'.I'..."......l..l
Motor Carrier Act R R R R I W N IR R W I NN A W W W

OO0 O00 OO0 OO0 OO0 OOrH HKHEKF HKHH

NOTE: For a complete description of the weighting process, see

pages 156-161 in the Annual Report of the Director of the
Administrative Office of the Ugifea States Courts, 1004,
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TABLE A-3, UNITED STATES DISTRICT COURTS

WEIGHTED CASELOAD PER JUDGESHIP, FISCAL YEARS 1963 AND 1964
“(Based on civil and original criminal cases filed. Weighted
caseload for 1963 supersedes previously published data)

1963 1964
Number Weighted caseload per judgeship Weighted caseload per judgeship
of
Circuit or district judgeships Civil Criminal Total Civil Criminal Total
88 DistrictS.ececeess 289 195 56 251 207 57 264
FIRST CIRCUIT..cecee. 11 194 38 232 205 38 243
Maine..cccecececccccccccns 1 159 36 195 142 35 177
MassachusettS..cecececcccs 6 205 36 241 217 32 249
New Hampshir€...eececcesces 1 111 28 139 109 11 120
Rhode Island.cecececccccss 1 273 87 360 237 91 328
Puerto RiCO.cececccocccses 2 179 29 208 230 45 275
SECOND CIRCUIT....... 41 212 37 249 207 40 247
Connecticut.ceeeccccececes 4 133 55 188 155 36 191
New York:
Northern.eceeceeecccecceccs ] 2 210 39 249 189 47 236
EasterNececcecececececee 8 201 43 244 171 38 209
Southern..ccececsccceces 24 223 31 254 219 41 260
Western..ccececcecccccecne 2 231 68 299 267 53 320
Vermont..ccececeocecscccccs 1 326 8 334 331 22 353
THIRD CIRCUIT.qeccce.. 33 177 27 204 189 25 214
Delawar€.cececccccoccccsces 3 122 19 141 75 15 90
New Jerseyeececcecccccccess 8 140 41 181 153 37 190
Pennsylvania:
EasterN.cecccccecccccces 11 239 19 258 245 15 260
Middle..eececcccccccncna 3 144 23 167 164 24 188
WesterNeeceeeececcccccane 8 163 29 192 201 31 232
FOURTH CIRCUIT...ce0. 22 204 77 281 213 83 296
Maryland.ecceecececescesces 4 264 54 318 235 44 279
North Carolina:
EasterN.ececccccccccccces 2 125 112 237 144 156 300
Middle..ccececcccccccces 2 117 86 203 124 91 215
WesterN.cecececccccccencs 2 109 87 196 103 89 192
South Carolina:
EasterN.ceecccccccccccccs 2 305 130 435 328 130 458
Western.cceeececccccccces 2 112 75 187 129 99 228
Virginia:
EasterN.cececccccccsccns 3 379 75 454 406 80 486
WesterN..cceeeeeccccccce 2 162 65 227 207 58 265
West Virginia:
Northernceeeeeccsccccees 1-1/2 85 20 105 87 25 112
SoutherNe.eeceecccecececces 1-1/2 200 70 270 215 80 295
FIFTH CIRCUIT..cc00es 44 249 79 328 258 76 334
Alabama:
Northerne.ccececececscecee 3 227 59 286 235 64 299
Middle..ccececcccccccces 1 166 79 245 194 103 297
Southern.cececcecccccscccces 1 275 90 365 362 55 417
Florida:
NortherNeceececescceccces 1 175 97 272 231 96 327
Middle*..cceeeecccccccen 3-1/2 218 103 321 233 91 324
Southern.cceececsceccces 3-1/2 260 100 360 262 116 378
Georgia:
Northern.cececececcceces 3 207 77 284 250 75 325
Middle..cececcccccccccnes 2 144 50 194 164 81 245
SoutherNeeceececccosccces 1 191 154 345 267 139 406
Louisiana:
EasterNecceccccecccccccee 4 504 56 560 513 50 563
WesterN...cceeceecceccccs 3 234 49 283 237 35 272
‘Mississippi:
Northerneeeececcceccccecs 1 308 77 385 325 87 412
Southernc.ceccececcecccs 2 274 47 321 298 39 337
Texas:
Northern..ceeececececcss 5 186 52 238 197 47 244
Eastern.cececccccccccces 2 274 59 333 232 34 266
Southern..cceceecccecccccese 5 224 84 308 206 70 276
WesterN.cececececcccecccce 3 240 164 404 208 176 384




TABLE A-3. UNITED STATES DISTRICT COURTS

WEIGHTED CASELOAD PER JUDGESHIP, FISCAL YEARS 1963 AND 1964
(Based on civil and original criminal cases filed. Weighted
caseload for 1963 supersedes previously published data) - Concluded

1963 1964
Number Weighted caseload per judgeship Weighted caseload per judgeship
of
Circuit or district judgeships Civil Criminal Total Civil Criminal Total
SIXTH CIRCUIT.ceecees 31 187 66 253 208 62 270
Kentucky:
EasterNeccecccccccccccese 1-1/2 282 141 423 309 147 456
WesterN.cecocececcccscacss 2-1/2 175 89 264 172 62 234
Michigan:
EasterNcceecccccccccccces 8 180 59 239 211 66 277
Western.cceecececccccees 2 140 38 178 159 33 192
Ohio:
Northern..ceceecccceccceo 7 166 42 208 157 41 198
SoutherNececceccccccccccse 3 229 105 334 267 84 351
Tennessee:
EasterN.ececcceccocccccces 3 242 65 307 277 54 331
Middlececeecooocccsneces 2 128 79 207 154 67 221
Westernceoeecceesccccens 2 192 59 251 257 56 313
SEVENTH CIRCUIT...... 23 226 47 273 251 51 302
; Illinois:
| Northerneeceecececcecscccce 10 269 54 323 305 55 360
1 EasterN.cecececccecccccse 2 179 32 211 163 35 198
| SouthernNecececcccecccces 2 124 47 171 151 52 203
Indiana:
Northern..eeeceeeccccecses 3 161 35 - 196 201 30 231
SoutherN.eececseccccccencs 3 306 46 352 336 68 404
Wisconsin:
EasterN.ceeccccccccccces 2 181 45 226 173 54 227
WesterN.ceeeeccccccccces 1 150 41 191 142 37 179
EIGHTH CIRCUIT.ccseee 24 164 41 205 179 43 222
Arkansas:
EasterNceeecceescccsccces 2 171 53 224 200 54 254
WesterN.eeeceacccccccsces 2 122 37 159 120 36 156
Iowa:
Northernececeecessscceces 1-1/2 113 24 137 102 21 123
SoutherNececceccccosecces 1-1/2 182 40 222 171 41 212
Minnesota@c.ececescccecsccee 4 212 29 241 213 57 270
Missouri:
EasternN.ccceccccccccccee 3 196 63 259 219 59 278
WesterN..cececccececaccee 4 201 46 247 232 41 273
Nebrask@eeeeeeccocccccscse 2 196 45 241 223 31 254
North Dakot@.eeccecceccccccecs 2 54 30 84 86 28 114
South Dakota@.eeecoce -cecesee 2 89 38 127 92 34 126
NINTH CIRCUITeccoeoes 43 145 73 218 157 78 235
Alaskaseeecccsecccccccccce 2 70 31 101 74 39 113
ArizZONa.cecececcccccccccce 3 188 132 320 211 118 329
California:
‘ NortherNecececcccoccccsce 9 139 57 196 178 60 238
Southernecececececcecsccece 13 153 113 266 160 132 292
‘ Hawaiiceeeeeosocococcccnee 2 68 34 102 79 32 111
IdahO.etecsccsccaccacoccce 2 107 37 144 85 43 128
‘ Montana..eeceecceccescccce 2 144 52 196 145 48 193
‘ Nevadaeccccecsessscccecens 2 63 36 99 102 53 155
! OregoNececceccscscccccscacs 3 213 51 264 248 46 294
Washington: ~
EasterNececececccccocces 1-1/2 210 39 249 138 29 167
WesterNeceeceeececcccccce 3-1/2 163 52 215 148 36 184
TENTH CIRCUIT.ccce0ee 17 187 57 244 203 53 256
ColoradOeeecccecccsccccccce 3 171 49 220 217 40 257
KansaS.eceeeesscecsscccssco 3 285 82 367 282 51 333
New MeXiCOseeeeecscocccccs 2 180 93 273 206 115 321
Oklahoma:
Northern..ecececceccccsee 1-2/3 175 29 204 210 35 245
EasterNecccceccceccccces 1-2/3 165 45 210 164 36 200
WesSterNeccececcecccccess 2-2/3 209 51 260 204 60 264
Ut@hoeeeesocesosocssccccces 2 95 37 132 122 33 155
WYOIRiNgeeeeceesecccccsscace 1 136 58 194 127 53 180

NOTE: For a complete description of the weighting process, see pages 156-161 in the Annual Report of the Director
of the Administrative Office of the United States Courts, 1964,

* There is a roving judge who serves these districts as well as the Northern District of Florida. His service in the
latter district, though, is expected to be virtually nil, and on this basis the Middle and Southern Districts
are shown as 3-1/2 instead of 3-1/3.

SOURCE: Table X 1, Annual Report of the Director, Administrative Office, U. S. Courts.
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TABLE A - 4

88 United States District Courts
Offense Class and Type of Sentence of Convicted Defendants,
Fiscal year 1964

Type of sentence Percent
Fine
Probation and
Sus- sus-
Total Im=- Im— Split No pended Im- pended
convicted prison- medi- s sent- super- Fine sent- prison- | Proba- sent-
offense class® defendants ment Total ate® Delayed ence* visionS| only ence © ment tion ence
TOTAL .cocecscscccccccscsccccne 29,170 12,158 12,749 10,429 604 1,115 601 2,689 1,574 41.7 43.7 14.6
Immigration laws .eececescccccccce 2,588 1,102 170 59 1 11 99 21 1,295 42.6 6.6 50.9
Wagering tax violations ...... . 799 100 282 220 2 27 33 410 7 12.5 35.3 52.2
Miscellaneous Federal regulatory
statutes ..eececcecccccncccecccae 2,702 127 723 469 7 24 223 1,740 112 4.7 26.8 68.5
TOTAL LESS ABOVE .ccceeccacsces 23,081 10,829 11,574 9,681 594 1,053 246 518 160 46.9 50.2 2.9
Class I cecececcscccccccscccscncns 2,180 259 1,841 1,669 19 116 37 63 17 11.9 84.4 3.7
Fraud - Group A . 666 55 572 522 8 27 15 32 7 8.2 85.9 5.9
Embezzlement ..... cevecses 1,231 175 1,037 928 8 84 17 10 9 14.2 84.3 1.5
Obscene mail ...ece. 283 29 232 219 3 5 5 21 1 10.2 82.0 7.8
Class II .eeeccecsccscscccsccccnas 1,178 296 675 516 20 105 34 188 19 25.1 57.3 17.6
Income tax fraud ... 597 172 334 253 6 65 10 89 2 28.8 56.0 ‘ 15.2
Other fraud cceececeee cene 581 124 341 263 14 40 24 99 17 21.3 58.7 ' 20.0
|
Class III - Liquor, Internal '
Revenue ..ccececscecccccccccscces 4,445 1,383 2,919 2,508 26 377 8 129 14 31.1 65.7 | 3.2
€Class IV .ecceeccccccccsccncccnnnse 5,348 2,317 2,924 2,486 180 204 54 62 45 43.3 54.7 . 2,0
Theft .eeeevees 2,418 993 1,363 1,142 94 96 31 39 23 41.0 56.4 . 2.6
Postal fraud . 413 167 227 195 21 10 1 16 3 40.4 55.0 4.6
FOrgery seeececececesccccnccnaee 2,517 1,157 1,334 1,149 65 98 22 7 19 46.0 53.0 i 1.0
Class V .eceecesscccccccccaccncnes 1,070 524 476 378 20 45 33 59 11 49.0 44.5 6.5
Border registration, addicts ... 136 67 67 57 6 1 3 1 1 49.3 49.3 i1l.4
Assault and homicide ..ecevecees 233 L 114 107 90 3 8 6 9 3 48.9 45.9 5.2
Miscellaneous general offenses . 701 343 302 231 11 36 24 49 7 48.9 43.1 . 8.0
|
Class VI ..eeccecacocccoccacencane 2,351 1,428 885 745 41 70 29 12 26 60.8 37.6 I 1.6
Counterfeiting . . 294 151 140 126 3 10 1 - 3 51.4 47.6 1.0
BUrglary eceeccscscscecs ceees 251 150 99 9% 2 2 1 - 2 59.8 39.4 .8
Interstate transportation of
stolen property ....... .o 1,043 666 372 298 28 41 ! 5 - 5 63.8 35.7 0.5
Marihuana seeececcececes . 353 199 145 125 4 6 10 2 7 56.4 41.1 2.5
National defense laws .. . 275 162 96 77 2 5 12 10 7 58.9 34.9 6.2
Sex offenses .....cccceeee .o 135 100 33 25 2 6 - - 2 74.1 24.4 1.5
Class VII - Auto theft ..ecceccces 5,066 3,349 1,696 1,262 276 125 33 2 19 66.1 33.5 .4
Class VIII ..icceecoccccccccccncces 1,443 1,273 158 117 12 11 18 3 9 88.2 11.0 .8
Narcotics eceeeees 919 796 111 78 9 7 17 3 9 12.1 1.3
RObDErY ceeececses 524 4717 47 39 3 4 1 - L d 9.0

1 See Appendix for offense classification.

2 Immediate refers to placing a defendant on supervised probation upon imposition of sentence by the court.

3 Excludes split sentence. See footnote 4. Delayed probation occurs when the court indicates that probation will begin at the termination of a term of
imprisonment or probation, or a period of hospitalization, or release from the military service.

* split sentence refers to USC, Title 18, Section 3651 which provides that when the maximum sentence for an offense is more than six months, the court may
impose a sentence of which up to six months can be served in a jail-type or treatment institution. The balance of the sentence is suspended and the
defendant placed on probation.

S No supervision is where the court determines a period of time during which certain conditions are to be met, such as a payment of restitution. The
probation officer is not made responsible for supervision.

6 Includes sentences of imprisonment or probation of four days or less, deportation, suspended sentence or fine only, which is remitted or suspended.

SOURCE: Table 11, Federal Offenders in the United States District Courts, 1964.



Table A-5

88 United States District Courts
Defendants Placed on Probation by District Courts, Fiscal Year 1964

(Excludes violators of immigration laws, wagering tax laws and
violators of Federal regulatory acts)

Type of Probation Actual , Actual percent
Circuit Total Total percent Percent placed on probation
and convicted placed on No super- placed on expected use above or below per-
District defendants probation Immediate® Delayed?® split® vision * probations of probation® cent expected use
TOTAL.ceevoosces 23,081 11,574 9,680 595 1,053 246 50.2 50.2 0.0
First Circuit...ceee. 405 261 245 2 13 1 64.4 52.7 22.2
Maine...cececceccecccoccne 35 24 21 1 2 - 68,6 51.8 32.4
-Massachusetts. . 198 139 129 b 9 1 70.2 56.4 24.5
New Hampshire. . 27 18 15 1 2 - 66.7 53.0 25.8
Rhode Island.. . 74 41 41 - - - 55.4 48.1 15.2
Puerto RicO.... cescee 71 39 39 - - - 54.9 47.5 15.6
Second Circuit..seess 1,721 740 614 40 74 12 43.0 50.5 -14.9
Connecticuteceeecscsenccas 169 89 61 4 24 - 52.7 50.3 4.8
New York:
Northern..eeecececcccces 127 74 64 9 1 - 58.3 57.1 2.1
. 356 133 112 3 18 - 37.4 56.8 -34.2
Southern... . 911 348 302 13 29 4 38.2 47.3 -19.2
Western . 145 88 69 11 - 8 60.7 49.6 22.4
Vermont...cececessccccnace 13 8 6 - 2 - 61.5 49.5 24.2
Third Circuiteccececes 1,011 618 545 32 36 5 61.1 52.6 16.2
Delawar€....... . 33 14 13 1 - - 42.4 44.6 - 9
New Jersey.... . 338 195 178 8 6 3 57.7 50.3 14.7
Pennsylvania:
EasternN...c.ceecccscccccse 266 190 154 14 21 1 71.4 53.5 33.5
Middle. 102 50 43 5 2 - 49.1 48.8 0.6
WesSteIN..ccccecsccsccnne 272 169 157 4 7 1 62.1 56.9 9.1
Fourth Circuit....... 3,449 2,073 1,708 68 282 15 60.1 56.4 6.6
Maryland...ecesscsscceccas 239 929 84 5 9 1 41.4 50.1 -17.4
North Carolina:
EasterN..cececssccceccee 657 428 368 3 56 1 65.1 58.6 11.1
387 218 81 1 136 - 56.3 60.1 - 6.3
Western....ceececcccsces 380 216 201 12 - 3 56.8 55.0 3.3
South Carolina:
Eastern. 648 408 351 14 43 - 63.0 56.7 11.1
WesterNeceeeececcencccne 274 155 146 8 1 - 56.6 54.3 4.2
Virginia:
| EasterN.ceececcccccccece 322 169 131 19 9 10 52.5 53.1 - 1.1
226 144 119 2 23 - 63,7 55.0 15.8
40 20 17 2 1 - 50.0 48.2 3.7
276 216 210 2 4 - 78.3 60.9 28,6
Fifth Circuit.eececes 5,095 2,349 1,939 118 183 109 46.1 49.8 - 7.4
Alabama:
NortherN..ecessesscecses 385 168 161 1 1 5 43.6 52.4 -16.8
Middle.ceccccocnce 174 78 74 2 2 - 44.8 47.7 - 6.1
Southern...ceeeecsccacees 169 87 78 5 2 2 51.5 53.4 - 3.6
Florida:
Northern...eeeecscesccss 171 63 59 1 3 - 36.8 48.7 -24.4
Middle... . 533 190 129 23 25 13 35.6 49.4 -27.9
| SouthernNe..ceccecceccses 372 186 111 13 60 2 50.0 47.1 6.2
Georgia:
NortherN..eeseeecsssecne 553 254 239 7 8 - 45.9 52.9 -13.2
386 176 168 5 2 1 45.6 54.4 -16.2
312 155 152 - - 3 49.7 52.4 - 5.2
Louisiana:
EasterN.eccccccccccccccee 270 115 107 5 2 1 42.6 52.0 -18.1
Western... 122 59 50 1 8 - 48.4 46.7 3.6
Mississippi:
NorthernN.seeeesscessacss 174 103 89 - 14 - 59.2 55.8 6.1
SouthernN.ceceeescsccaccnse 192 100 74 - 25 1 52,1 50.3 3.6
Texas:
Northern..ceececessccccss 348 148 122 10 5 11 42.5 48.9 -13.1
134 75 58 6 9 2 56.0 49.5 13.1
345 186 139 9 9 29 53.9 45.0 19.8
WesternN..sceecceacacccccs 455 206 129 30 8 39 45.3 42.4 6.8
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Table A-5

88 United States District Courts
Defendants Placed on Probation by District Courts, Fiscal Year 1964 - CONCLUDED

(Excludes violators of immigration laws, wagering tax laws and
violators of Federal regulatory acts)

Type of Probation Actual Actual percent
Circuit Total Total percent Percent placed on probation
and . convicted placed on No super=- placed on expected use above or below per-
District defendants probation Immediate® Delayed? split® vision * probation of probation® cent expected use
Sixth Circuiteececeeos 3,275 1,493 1,291 60 129 13 45.6 53.1 -14.1
Kentucky:
EasterNecccccccccccccces 473 135 124 9 - 2 28.5 55.1 -48.3
WesterN.icceecocosecoccee 255 115 81 27 7 - 45.1 46.4 - 2.8
Michigan:
EasterNe.ceeee. 734 412 401 , 3 2 6 56.1 54.3 3.3
Western.. 109 57 55 2 - - 52.3 58.4 -10.4
COhio:
Northern...ceceeeceecccee 401 232 190 8 32 2 57.9 53.1 9.0
SouthernN.eececseccccecas 434 172 154 4 13 1 39.6 48.5 -18.4
Tennessee:
Eastern..... 418 202 141 7 54 - 48.3 55.0 -12.2
Middle... .o ceee 211 105 105 - - - 49.8 57.2 -12.9
WesterNeceeeceaes 240 63 40 - 21 2 26.3 51.6 -49.0
Seventh Circuit...... 1,404 606 522 33 49 2 43.2 45.0 - 4.0
Illinois:
Northern...ceceeecececces 567 238 209 6 21 2 42.0 42.7 - 1.6
Eastern. 134 64 60 4 - - 47.8 43.2 10.6
Southerniccecececcccccece 141 60 51 9 - - 42.6 47.7 -10.7
Indiana:
Northern..ceececcecececs 167 73 57 9 7 - 43.7 44.7 - 2.2
SoutherN.ceecececccccces 239 91 72 - 19 - 38.1 45.9 -17.0
Wisconsin:
EasterNeccccccccecceccas 118 61 55 5 1 - 51.7 53.9 - 4.1
WesterNeseeceecscoccness 38 19 18 - 1 - 50.0 43.9 13.9
Eighth Circuit....... 1,371 704 584 42 57 21 51.3 47.4 8.2
Arkansas:
207 123 95 7 7 14 59.4 0.3 18.1
137 76 66 5 1 4 55.5 51.8 7.1
41 29 28 1 - - 70.7 55.1 28.3
57 33 19 - 14 - 57.9 51.8 11.8
Minnesota...ccceecececccasns 194 82 63 8 11 - 42.3 47.0 -10.0
Missouri:
EasterNeccecccceccccccas 244 89 86 3 - - 36.5 44.6 -18.2
Western. . 244 124 87 13 21 3 50.8 44.6 13.9
Nebraska... . 88 54 51 2 1 - 61.4 46.8 31.2
North Dakota. . 62 36 35 - 1 - 58.1 51.7 12.4
South Dakota. .o . 97 58 54 3 1 - 59.8 42.6 40.4
Ninth Circuit...cce.. 3,806 2,029 1,662 146 165 56 53.3 46.5 14.6
AlasK@..eececscccocsccacns 71 50 43 - 7 - 70.4 55.3 27.3
Arizona.. . 441 189 133 42 8 6 42.9 39.1 9.7
California:
649 383 286 19 53 25 59.0 51.7 14.1
1,779 965 869 53 29 14 54.2 45.4 19.4
60 40 22 7 11 - 66.7 54.8 21.7
107 48 44 2 2 - 44.9 43.3 3.7
146 102 78 3 19 2 69.9 45.0 55.3
136 71 60 6 4 1 52,2 44.6 17.0
155 60 39 12 8 1 38.7 44.5 -13.0
Washington:
Eastern.... . 74 36 25 1 9 1 48.6 52.2 - 6.9
WesSterN.cececsceccscccne 188 85 63 1 15 6 45.2 48 -17.2
Tenth Circuit..c.eee. 1,544 701 570 54 65 12 45.4 44.6 1.8
C0loradoe.ccececccecsccese 188 84 67 6 11 - 44.7 44.1 1.4
Kansas.... 298 140 120 13 7 - 47.0 43.8 7.3
New MeXiCOe.eevoescecscass 345 127 96 8 20 3 36.8 40.7 - 9.6
Oklahoma:
NortherNi.eceeeecececcens 122 75 67 - 8 - 61.5 50.6 21.5
. 137 68 55 1 12 - 49.6 53.4 -7.1
. 247 96 71 15 6 4 38.9 45.5 -14.5
Utah..... . 109 63 58 3 1 1 57.8 43.5 32.9
WYOmiNng..eeeeoecsccacccees 98 48 36 8 - 4 49.0 41.7 17.5

1 Immediate refers to placing a defendant on supervised probation upon imposition of the sentence of the Court.

2 Excludes split sentence. See footnote 3. Delayed probation occurs when the Court indicates that probation will begin at the termination of a term of
imprisonment or probation or a period of hospitalization or release from the military services.

3 Split sentence refers to U.S.C. Title 18, Section 3651, which provides that when the maximum sentence for an offense is more than six months, the Court
may impose a sentence of which up to six months can be served in a jail-type or treatment institution. The balance of the sentence is suspended and
the defendant placed on probation.

* No supervision is where the court determines a period of time during which certain conditions are to be met, such as payment of restitution. The
probation office is not made responsible for supervision.

S This is the absolute proportion of persons sentenced who were placed on probation.

© This is the expected use of probation when the average use of prcbation for the eight offense classes for the 88 United States Courts is applied to
the actual offense classes in the separate District Courts.

Source:
al Offenderg in United State:

x
March 1, 1965, Appendix Table 2.



Table A-6.

88 United States District Courts
Offense Class and Type and Length of Sentence of Convicted Defendants, Fiscal Year 1964
(Weight values are in parentheses.)

Table A-6.

88 United States

Offense Class and Type and Length of Sentence of

(Weight values are

Suspended Immediate
sentence and | Fine only probation
Total probation and Immediate over 36 months,
convicted without probation Imprisonment probation delayed probation,
Qffense class defendants supervision 1l - 12 mos. 1 - 6 mos. 13 - 36 mos. split sentence
(0) (1) (2) (3) (4)
TOTAL cocecocccccceccce 29,170 2,175 4,393 1,738 6,644 3,800
Immigration 1laws .ceceeccesee: 2,588 1,394 39 588 22 31
Wagering tax violations .... 799 40 481 76 138 40
Miscellaneous Federal
regulatory statutes eeeeccee 2,702 335 1,910 58 235 95
TOTAL LESS ABOVE .ceeec 23,081 406 1,963 1,016 6,249 3,634
Class I cececoscsccscescccee 2,180 54 471 59 1,002 394
Fraud - Group A .. .o 666 22 204 18 277 108
Embezzlement .,.. .o 1,231 26 196 40 600 234
Obscene mail ceececccccce 283 6 71 1 125 52
Class II ccceccccccccsccccce 1,178 53 295 102 329 205
Income tax fraud ... 597 12 133 78 160 120
Other fraud cccecescccces 581 41 162 24 169 85
Class III - Liquor, Internal
Revenue ..ccceceececscecces 4,445 22 327 270 1,774 939
Class IV ceececccceccescasce 5,348 99 566 332 1,588 778
Theft ceeeceee . 2,418 54 307 164 712 352
Postal fraud . - 413 4 45 14 120 77
FOXrgery ceecescececscsccce 2,517 41 214 154 756 349
Class V ceeccecccccccccccces 1,070 44 133 112 203 166
Border registration,
addicts ceececcscccccses 136 4 3 4 14 48
Assault and homicide .... 233 9 37 28 42 31
Miscellaneous general
offenses cceccsceccccace 701 31 93 80 147 87
Class VI sececccscecccccecee 2,351 55 73 73 478 317
Counterfeiting cecceccces 294 4 13 1 88 38
BUrglary ececceccceccccces 251 3 4 3 65 29
Interstate transportation
of stolen property ccce. 1,043 10 36 32 186 145
353 17 2 1 58 77
National defense laws ... 275 19 18 34 61 15
8ex offenses .ccecccccecs 135 2 - 2 20 13
Class VII -~ Auto theft ... 5,066 52 86 62 822 757
Class VIII .eecocccccccccase 1,443 27 12 6 53 78
Narcotics ceeccccecccccce 919 26 12 3 36 49
524 1 - 3 17 29




28 Table A-6. 88 United States District Courts

Offense Class and Type and Length of Sentence of Convicted Defendants, Fiscal Year 1964
(Weight values are in parentheses.)--Concluded

District Courts
Convicted Defendants, Fiscal Year 1964
in parentheses.)

Imprisonment
over Average
7 - 12 13 - 24 25 - 36 37 - 48 49 - 60 61 - 120 120 weight per
mos. mos, mos, mos. mos. mos. mos., defendant Offense class
(5) (8) (10) (12) (14) (25) (50)
1,993 3,067 1,673 1,603 1,216 595 273 5.45 TOTAL
236 261 9 6 2 - - 1.88 Immigration laws
17 6 - - - 1 - 1.71 Wagering tax violations
Miscellaneous Federal
27 19 11 6 3 2 1 1.38 regulatory statutes
1,713 2,781 1,653 1,591 1,211 592 272 6.46 TOTAL LESS ABOVE
63 77 32 11 13 2 2 3.16 Class I
13 16 7 - 1 - - 2.67 Fraud - Group A
44 50 23 8 9 1 - 3.34 Embezzlement
6 11 2 3 3 1 2 3.52 Obscene mail
70 66 36 7 13 2 - 3.28 Class II
45 29 13 1 4 2 - 3.27 Income tax fraud
25 37 23 6 9 - - 3.28 Other fraud
Class III - Liquor, Internal
467 478 112 33 21 2 - 4.04 Revenue
474 670 371 238 164 64 4 5.14 Class IV
217 242 159 110 73 27 1 4,90 Theft
28 54 35 15 11 9 1 5.50 Postal fraud
229 374 177 113 80 28 2 5.31 Forgery
98 132 65 48 33 19 17 5.78 Class V
Border registration,
7 39 15 2 - - - 5.63 addicts
15 27 13 10 8 5 8 6.53 Assault and homicide
Miscellaneous general
76 66 37 36 25 14 9 5.57 . offenses
160 357 275 . 180 o 238 125 20 8,06 Class VI
25 28 32 19 23 21 2 7.74 Counterfeiting
7 21 34 39 21 21 4 9.37 Burglary
Interstate transportation
96 182 152 74 78 46 6 7.79 of stolen property
- 21 13 34 95 32 3 9.84 Marihuana
24 74 21 6 1 - 2 5,23 National defense laws
8 31 23 8 20 5 3 9.52 Sex offenses
370 920 694 980 291 31 1 7.60 Class VII - Auto theft
11 81 68 94 438 347 228 20.25 Class VIII
2 72 47 51 388 197 36 15.39 Narcotics
9 9 21 43 50 150 192 28,75 Robbery

SOURCE: Table 14, Federal Offenders in the

United States District Courts, F, Y, 1964.
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CRIMINAL STATISTICS: A REFORMULATION OF THE PROBLEM

Stanton Wheeler, Russell Sage Foundation

The history of papers on criminal statis-
tics is rather discouraging. The basis for
pessimism lies not in the papers themselves,
for there have been many useful, clearly formu-
lated analyses. I need point only to the_ num=-
ber and range of contributions by Sgllim,” the
recent work by Sellin and Wolfgang,“ to Wolf-
gang's own systematic critique of uniform crime
reports,” to Ronald Beattie's review of the zses
oF criminal statistics in the United States,
and to discussions by Donald Cressey,5 Dan
Glaser,” and many others, not to mention impor-
tant contributors from other countries. Many
relevant problems in the use and interpretation
of criminal statistics have been raised, so that
we are aware of the shortcomings, the unrelia-
bility and lack of uniformity, and hence of the
hazards in making valid inferences about crime
from the criminal statistics,

The cause for pessimism, therefore, does
not lie with the absence of intelligent critical
work. Rather, there is an absence of any
follow-through that attempts to solve the prob-
lems pointed to in the various critiques. Many
of the criticisms have been known for a long
time, as a recent detailed historical review of
the literature of criminal statistics shows. In
this paper I want to suggest that our inability
to utilize and interpret criminal statistics is
al result not of the technical deficiencies that
hhve been pointed to before, but rather is a
result of the way in which the original problem
hhs been put. My suggestion is that we need a
reformulation of the problem, rather than fur-
ther refinements in the technology of crime
reporting.

The problem has to do with the underlying
conception of crime, and therefore with the

ture of the materials that are gathered as a
result of this underlying conception. Put
briefly, the underlying conception is that the
data of criminal statistics are mere records of
respongse to the actions of criminals. A person
commits an act that is defined as illegal by
statute. When the police department is notified
of the act we have an offense known to police.
If the department also finds someone and arrests
him for the act we have a unit that enters ar-
rest statistics. In either case the assumption
is that the units reflect the passive responses
of officials to the active behavior of crimi-
nals. Differential tendencies to report
crimes, or failures to catch offenders, are
seen as mere unreliability and efforts may be
made to stamp out such problems, since unrelia-

ility is bad, ZEfforts are made to achieve
niformity in crime reporting, to assure that

11 officials are handling the acts in similar

ays. And efforts are made to improve the
fficiency and reliability of the actual coding
nd classifying operations themselves, through
he work of the research bureau of the police
epartment, of those processing the data at the
BI or elsewhere.

But is it feasible to sustain this concep-
tion of the nature of criminal statistics? The
assumptions hold true only in very important but
extremely rare limiting cases, We can treat the
record of criminal acts as the record of erimi-
nals only when we have indeed achieved a precise
uniformity in the reporting of such acts to the
police, and in the processing of such acts hy
the police. Now of course we approach this
ideal more or less closely with differing types
of crime, as the early classification into part
1 and part 2 offenses by what the FBI suggests.
But the important point is that there is still
great room for variability in reporting and pro-
cessing, and the ideal is only rarely approached.
Thus the conception of criminal statistics solely
as records of response to the actions of crimi-
nals may not be the most useful way to conceive
of the underlying problem.,

The alternative is to conceive of three
elements as inherently a part of the rate pro-
ducing process, and of the resulting rate as an
interaction of all three. The three categories
include: 1) the offender who commits an act
specified by statute to be illegal, 2) a pool of
citizens who may be either victims or reporters
of the acts of the offenders, and 3) officers of
the law who are formally charged with the obli-
gation to respond to the action. We would then
express offenses as a function of the interac-
tion of these three elements, any one of which
might be more or less important in a particular
instance,

It should be noted immediately that this is
no way a radical reformulation of the problem.
All who work with criminal statistics are aware
of the great sources of variability that lie in
differential values of the community and in
differential police actions. This proposed
change simply introduces these concerns as a
legitimate and inherent part of the model of
criminal statistics, rather than conceiving of
them as external and unwanted sources of error
and unreliability, The principal gain from
making this transition is that variations in
citizen and police actions become important
events to be explained, just as we make efforts
to explain why some commit crimes and some do
not.

Each of these three categories can be
looked at both individually and collectively.
Thus we have single criminals, or .in some cases
criminal organizations, We can conceive of the
police system as a whole as the responding
agency, where variation in police policies, tech-
nology, and so forth are the relevant aspects.
Or we could concentrate on individual officers,
relating their characteristics to their arrest
behavior just as we now relate the offender's
characteristics to his criminal behavior., Fi-
nally, we can think of the community as a pool.
of separate residents or as an organized whole
with shared sentiments in response to crime. But
before passing to several specific consequences
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that would flow from such a reformulation, more
should be said by way of an operational and
theoretical justification for this shift.

The Operational Justification. Consider
how the records of crime are in fact produced.
In most cases they do indeed begin with an act
of an offender, but they never end there. As
is obviously the case, they must be reported by
someone or they never end up in our statistics.
We have usually assumed, as indicated in a
quote by Sellin which is perhaps the most oft-
quoted remark about criminal statistics; that
"the value of a crime rate for index purposes
decreases as the distance from the crime it-
self, in terms of procedure, increases."’/ But
as that very wording suggests, even the immedi-
ate reports themselves may be subject to great
error, and it is that error which is so
troublesome to those who wish to use official
data to test theories of crime causation.

While there is certainly no reason to quarrel
with the general wisdom of Sellin's statement,
neither should we let it hide the fact that the
greatest gap of all is likely to occur between
the crime itself and the initiating procedure.

There are very few detailed accounts of
the actual procedures used by police agencies
in the processing of cases and the reporting of
crime statistics. Where there are really full
and detailed statements, (as in the recent
Sellin and Wolfgang volume where a full chapter
is devoted to the method of reporting delin-
quency by a division of the Philadelphia po-
lice,)® two things seem abundantly clear.

First, standardizing decision-making at
the initial stage, particularly in areas such
as delinquency, is very difficult and requires
a great deal of effort and attention to detail.
For example, cases may come to the attention of
a juvenile bureau either directly in the course
of the juvenile officer's duties, or indirectly
by referral. In addition to possible effects
of these differences, there are different
criteria used in the decision to arrest or re-
port. In Philadelphia, these include the
juvenile's previous contacts with police, the
type of offense, the attitude of the complain-
ant, the offender's family situation, and
potential community sources. It seems quite
evident that individual officers might resolve
these matters in somewhat different ways, des-
pite a good deal of training.

But the second point is more important.
These are procedures worked out by the Phila-
delphia department for the processing of
Philadelphia cases. Quite clearly other
principles may be utilized in other cities.
How, then, are we to compare the figures in any
sensible way? Even though each department may
end up with reasonably uniform data for its
area, comparability across towns, cities, or
regions will be missing, as will comparability
over time in the same jurisdiction if any fur-
ther changes occur. The operational justifica-
tion, then, is that these sources of variability

appear built into the problem. It seems a wise
course of action to attempt to understand them,
since we are unlikely to get rid of them,

The Theoretical Justification. The theo-
justification for treating crime statistics as a
result of three-way interaction between an of-
fender, victims or citizens, and official agents,
is that deviation itself is increasingly recog-
nized as a social progcess that depends heavily
on social definition.” Acts become deviant when
they are so defined by members of the collec-
tivities in which they occur. Whether a given
pattern of behavior will be labelled deviant is
itself problematic, and is likely to vary from
community to community, or from policeman to
policeman, at least within certain fairly broad
limits. Why emphasize only the person who might
commit an act, and not those who might label it
as deviant, or those who might officially re-
spond?

The concept here is close to that suggested
decades ago by VanVechten: The tolerance quo-
tient of a community. This has to do with
how much "'trouble”" the community will put up
with before it acts, or in other words how much
deviant behavior it will permit before either
citizens or official agents take offense and
respond in some systematic way.

Evidence in support of this orientation is
found increasingly in the study of forms of de-
viation close to but not identical with crimi-
nality. Consider for example mental retardation,
A recent study shows that the mentally retarded
from families with lower educational background
spend a shorter time in institutions and are re-
leased more readily than are those from higher
educational background. This is true even
when they are matched carefully by IQ. The
suggested explanation is that families of lower
educational level are less likely to define
their offspring as mentally retarded, and are
therefore more ready to accept them back into
the home., A related study shows that families
of higher socio-economic status are able to get
their children accepted into institutions for
the mentally retarded more quickly than are
those of lower socio-economic status, and this
appears in part to be because they are more in-
sistent about the need of the child in ques-
tion.12 1In other words, they think of this
behavior as more deviant than do those of lower
socio-economic levels. It appears likely that
both entry and release from the hospital are
functions of the social characteristics of those
who are attempting to get them in or out, and
are not mere reflections of intelligence as
measured by standardized tests.

Consider further some of the evidence re-
garding mental illness., Several recent studies
suggest that rates of commitment bear a close
correspondence to the paths of entry to hospi-
tals. In one instance, that of a child guidance
clinic where the concern is for which children
are accepted among all those referred, the evi-
dence is that those referred by doctors are more
likely to be acigpted than those referred by
family members. The further evidence is that
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acceptance is more closely related to the source
of referral than to the nature of the symptoms
of the individual who is being referred.

Thus in these areas of social deviation, it
makes good sense to think of the deviation it-
self as a social process involving not only the

erson who commits deviant acts, but also those
who choose to label them as deviant and those
who are officially charged with acting upon them
as such, Indeed, a full understanding of rates
of institutionalization or rates of retardation
and illness, seems to require that we consider
more than simply the mental or intellectual
status of the person in question.

| The Special Case of Crime. It can be ar-
ued that a mistake is made in attempting to
treat crime in the same category with the forms
of deviance reviewed above., The criminal law is
primarily statute law, and the specification of
conditions necessary to convict one of the
commission of the crime is certainly more de~-"
tailed and specific than is the case for mental
subnormality or mental illness, Criminal
tatutes typically specify in some detail the
nature of the offense, and we have well worked
out techniques which, in the case of pleas of
not guilty, may be utilized by juries to assess
guilt or innocence. Therefore we might expect
somewhat more objectivity in the collection and
analysis of data on crime than is true for other
forms of deviation,

‘ This argument is certainly true to a point,
and it would be a mistake to equate crime overly

readily with other forms of deviation. There is

a sizeable difference between the behavioral
specification of acts, for example, of burglary
or arson, and the much more general, abstract,
and judgmental character of the process of
diagnosis of a person as psychotic, But again,
two features of crime remain important to note
in this context. First, enforcement of all
statutes is not attempted. Diligence in some
areas is matched by negligence in others. In
fact, our policing and detection policies intro-
duce new sources of variation that are not
encompassed in the definition of the statutes,
as Daniel Bell's azticle on the myths of crime
waves reminds us.l* Policies to "crack down"

n all narcotics users or pushers, while
"tolerating” organized prostitution, are

likely to be found within the same police
jurisdiction., This simply indicates that the
clarity of the specification of law violating
behavior in the statutes is often not repeated
by the policies in fact enforced by the policing
bgencies.

Even more important than this, however, is
the fact that some of the forms of crime that
Fre becoming increasingly important no longer
have the clear=-cut statutory form of definition.
A principal case of course is delinquency. Most
legal definitions of delinquency are so broad
and vague as to make it roughly synonymous with
juvenile trouble making., In addition to in-
cluding offenses that also hold for adults,
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there are such things as being truant, willful
disobeying of parental commands, and staying out
after curfew, The lack of specification in
these instances approaches that of the case of
mental illness, which of course is not surpris-
in that many see forms of delinquency and forms
of mental illness as synonymous.

For these reasons, I think it can be effec-
tively argued that a model stressing the social
definition of crime, and especially the actions
of other social agents as well as those of pre-
sumed offenders, is pragmatically useful as well
as being highly realistic,

Some Practical Consequences

The most immediate effect that would flow
from adoption of this rationale is that we might
be able to learn something more about systematic
variations in the crime rate than we learn by
examination of the characteristics of criminals.
Consider each of the following four consequences,

1. Improved Understanding of Police and
Official Agents. Remembering the distinction
between the collective and individual forms, and
beginning with the collective, we might ask:
What are the characteristics of police systems
where high crime or arrest prevail? Here is a
problem eminently worthy of study, and we might
almost refer to it, especially in the context of
recent events, as the Los Angeles police problem.
Some years ago Ronald Beattie wanted to argue
that the high rate of offenses known to the
police in Los Angeles was a result, not of the
law-violating behavior of Angelenos, but of the
good deeds of Chief Parker and his force. The
Los Angeles police department, he argued, was-a
superior force in terms of efficiency and dedi-
cation. The high rate of arrests was a result
of efficiency, rather than the result of a high
rate of offenses. This example at least suggests
that we should be able to find some stable and
reliable differences between police departments
that report high rates of offenses and those
that report relatively low rates, What are those
differences? Suppose we introduce controls for
the nature of the social composition of the
community, would we still find stable differen-
tials based upon differences in the police
function?

Clearly, to answer these questions requires
that we work hard to establish differential de-
grees of police efficiency in crime reporting,
and differentials in types of police organiza-
tion., Conceivably the arrest rate is a function-
of the number of motorcycles versus police cars
on the road, a function of the proportion of the
total police force that is civilian, a function
of the average educational attainment of the
individual officers, a function of whether or
not there is a police academy that serves to
train policemen for this particular department,
and so on., The whole point is that introducing
the official actions of the police, not as mere
passive response to the criminal, but rather as




32

an inherent part of the production of a crime
rate, forces us to ask these questions, and
hence ultimately to understand better the
workings of police organization.

I shall cite two studies, of radically
different styles, where this sort of contribu-
tion seems to be forthcoming., One is interest-
ing work by the political scientist James Q.
Wilson,*~ Wilson has compared a relatively
non-professionalized police force in an Eastern
city with a highly professionalized force in a
West Coast city. His interest was in seeing
whether the nature of professional organization
of the police is related to modes of handling
delinquents and to the rate of arrest of juven-
ile offencers, and his findings suggest that it
is indeed. The old-line force, fraternal in
organization, recruits its members largely on
grounds of locale, provides little training for
them, and little professional esprit. The re-
sult is that while they are punitive toward
youthful offenders, there is no strong sense of
urgency about police work and hence relatively
low rates of official actions with regard to
youthful offenders. The force in the West Coast
city, in contrast, is one that is recruited
nationwide, places a high premium on education,
pays better, and in other ways appears to fit
the model of a professional as distinguished
from a fraternal system. In the West Coast city
youths are more likely to be picked up for minor
offenses, minor offenses are more likely to be
treated as major infractions, and the arrest
rate tends to be much higher than in the East
Coast city. This example merely serves to il=-
lustrate that the crime rate may vary in close
correspondence with the nature of police organi-
zation, and conceivably quite independently from
the nature of delinquent activity.

The second example comes from an ecological
study by Mr. Greenhalgh of the British Home
Office. He had the wisdom to include as a
relevant variable in his analysis the number of
police per capita in various social units. He
finds thet the number of officers is related to
the number of offenses reported, and while this
of course ralses a neat problem as to cause and
effect, it serves to emphasize the potential
role of the structure of the police systems
themselves.

We may also find important sources of
variation in individual differences within
police departments, There is certainly good
reason to imagine that there are sizeable
differences in policemen in terms of the number
of individuals they arrest or take official
action upon. A police officer who has had many
years of experience once related to me an ex-
perience from one of his early days on the force.
He was in a squad car when they received a radio
call from central headquarters to proceed
rapidly to the scene of a particular offense.

He was driving the car with his partner in the
automobile, a much older and wiser policeman,

sitting next to him. As my young, gung ho friend
roared to the scene of the crime with the siren
wailing, his older colleague turned to him and
said "For crying out loud, slow down and turn
off the siren. You're makin me noivous." The
point is fairly clear: there is little more
reason to expect age, training, ethnic back-
ground, and other characteristics to be irrele-
vant in this context than there is to expect
then to disappear when we considexr offenders.

The necessary first step is to begin collec-
ting data on policemen and police departments
similar in form if not in content with what we
gather on criminals., This is already done to
some extent by the FBI, which annually publishes,
for example, the list of the number of uniformed
and civilian police employees for every reporting
city over 2,500 population. But because this is
thought to be relevant for policing but not for
crime, there have been no analyses, to my
knowledge, of the possible correlation between
number of police and either the number of
criminals, or the number of offenses cleared by
arrest. !

The chief practical consequence of adopting
a new rationale is that we would begin to under-
stand the dynamics of police systems in relation
to offenders. So long as we treat the police as
mere reactors to the actions of criminals, this
whole area will remain hidden from our view. My
argument is simply that if we transform the de-
gree of police efficiency into a variable to be
explained, rather than one to be eliminated by
the production of uniformity in procedure, we
will enhance our understanding of crime.

2, Improved Understanding of Citizens and
Social Control. The pool of conventional persons
in the community, either victims Qf crimes or
citizens who observe them, often initiate the
production of crime rates by being the first re-
porters of criminal events. There appear to be
relatively vast community-wide differences in the
rate at which persons call the police for help
with problems. In Nathan Goldman's study of
differential selection of juvenile offenders for
court appearance, he suggests that official
agents are highly responsive to the definition of
deviation on the part of the citizens of the
community, and that some of his communities have
high rates of delinquency because the officials
feel that the citizens will complain if they
don't take official action, whereas other ones
have low rates because the citizens simply don't
complain,

Another example of the possibilities here is
provided in a study by Eleanor Maccoby and
others, They interviewed members of two
communities, one of which had a high rate of de-
linquency and the other a low rate, where socio-
economic characteristics were held constant
insofar as possible. One of the things they
found is that the community that had a low rate
of official offenses had a high rate of community
cohesion. That is, friends, neighbors and others



wiuld intervene when they saw kids getting into
trouble. In the community with the high official
delinquency, there was very little interaction
among members, and little intervention at these
early stages. The strong suggestion here is
that informal social controls operated effec-
tively in one community to obviate the need for
official actions, whereas in the other they did
not. The low official rates were due to prompt
intervention in cases of incipient deviation; in
tﬁe other community incipient deviation was not
responded to at all, and it grew in seriousness
until official actions occurred.

. Although the evidence in these two cases is
not entirely clear, the general point is cer-
tainly not to be debated: different types of
neighborhoods and communities may respond to
deviant behavior in radically different ways,
aﬁd their responses become the initiation of the
official reporting system. Unless we undcrstand
tEem we will not be led to a full understanding
of the rate production process.

. As in the case of police systems, we may
find individual variation within the neighbor-
h&od or community, just as we find systematic
variations between them. Either as victim or as
observer, we are likely to find many important
differences in the role of the citizenry in the
roduction of crime rates. There are of course
veral studies focusing on the victim, but
ually these have been separate investigations
at have little relation to routine police re-
rting. And there is folk knowledge, though
ittle systematic evidence, of individual dif-~
ferences in willingness to report offenses to
the police. Older single women living alone are
thought by some to be inordinately observant of
potential criminal situations. One police cap-
tain once told me that the rate of telephone
calls reporting crimes in progress dropped sub-
stantially with the growth of television. The
implication was that people who used to mind
other's business, and hence keep their eyes on
the street below, were now absorbed watching
crime dramas on TV and didn't see the real thing
anymore.

Although these examples may be of dubious
validity, they serve to illustrate the main
pEint:- whether a person gets treated officially
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as an offender depends on which citizen he hap-
pened to meet and which community he happened to
be in when the act occurred, and our explanation
of variations in crime rates will have to do in
part with area variations in the nature of com-
munities and their law-abiding citizens.
3. The Development of Consumer-Oriented
Crime Statistics. A third practical consequence
that we could begin to express crime rates in
ys that would have more meaning for the public.
e police system itself exists for the protec-
tion of the community, but so far we have done
extremely little to provide data that is directly
elevant to community members, This is apparent
by examining the denominators that typically are
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used in construction of crime rates. If one is
diligent, one can find arrest rates for Negroes,
for Puerto Ricans, for whites, Or one can find
age=-specific rates of offense, In a handful of
cases, one can find cohort analysis tables indi-
cating the probability that a person will ever
be arrested between, say, ages 7 to 18.

All of these figures have a curious cast.
They tell us much more about who commits the
offense than about the person against whom it is
cormitted, Yet if we think now as citizens, and
not as persons interested solely in offenders or
policing, it seems that we might ask rather dif-
ferent questions. Personally, the risk that my
wife or children are assaulted at all matters
more to me than whether they are assaulted by a
Caucasian, a Puerto Rican, or a Negro., Yet I
can find figures on the latter topic but not on
the former. Similarly, one may wonder what
New York City residents would make of the fact
that the reportedly rising crime rate in the
City could be explained as a function of the
increased number of persons of juvenile age,
which is of course the age at which most crimes
are committed (so far as we can tell from offi-
cial statistics)., Certainly it 1is important
theoretically to understand that the rising rate
does not appear to be a response to new forces
and fears in mass society, but rather can be
explained fairly directly as a function of the
age structure of the population., But for the
typical resident, the important question would
seem to be whether or not the rate has gone up
for victims in his category.

This is simply to suggest that a useful way
of reporting crime data would be to use as a
denominator not some characteristic that might
describe offenders, but one that will describe
their victims. Apartment dwellers might well
want to know what the probability is that their
apartment will be burgled within the next five
years, Others might want to know what the prob-
abflity is that they will be robbed, In princi-
ple, it should not be difficult to prepare such
statistics, We take the number of offenses
appearing in a particular area against a par-
ticular type of victim, and express it as a
proportion of all persons who have the social
characteristics that the victim happens to hold.
In this way we have victim=-specific rather than
offender=-specific crime rates--in effect, a box
score which the citizen can use to keep tabs on
differing areas in his community, and hopefully
on differing communities., It would become
abundantly clear, for example, which areas of
the city are most dangerous at night, and for
what categories of persons they are most danger-
ous, Such consumer-oriented statistics would
seem to be more important as a public service
than are offender-oriented statistics such as
those we now produce.

The issues are clearly more complicated
than suggested here. One problem is the neces-
sity of correcting for the daytime and nighttime
populations of the areas. And in order to get
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detailed victim-specific rates, we would have to
learn more now than we normally do about the
nature of the victim. In the latest Uniform
Crime Report available to me (for the year 1963)
only one out of some 49 tables tells us anything
about the victim. This one has to do with the
victims of homicides, and classifies the victims
according to their age, sex, and race.1? At
least, I would argue, it is an effort in a much
needed direction.

4, Improved Understanding of Criminzls and
Criminal Acts. The fourth and final consequence
is that adopting the frame of reference outlined
here might enable us to approach what we have
always traditionally desired, namely, better
descriptive and explanatory accounts of the ac-
tions of criminals. Paradoxically, it is only
by first directing our attention to the citizens
and the police that we can begin making headway
on the initial problem of sources of variation
in crime rates.

At the moment, any community-wide compari-
sons of crime data are subject to possible un-
reliability, and certainly debate as to the
interpretation of meaning, because of possible
differentials in the functioning of the citizens
and the police. A higher rate of crime for
community a than for community b cannot be
guaranteed to tell us something about the actual
level of law violations in the two communities,
for all the:reasons we have already reviewed.
Any efforts aimed at assessing the actual rate
of legal viclations, or differentials in the
rate that are rclated to differential character-
istics of the offenders, must of necessity take
into account the variation due to citizens and
policing., We can do so, of course, only if we
have studied such variations and have evidence
with regard to them,

The Necessary First Step. The most essen-
tial first step is that there must be new
sources of input to the official collections of
data, If the position argued here is correct,
it will no longer be enough for the established
reporting agencies such as the FBI to collect
data simply on the number of crimes reported in
the various jurisdictions. It will be essential
that they also collect systematic data on a) the
complaining witnesses, b) the social character-
istics of the community, c) the reporting or
arresting officer, and d) the nature of the
police system as a whole, Just as there is a
reporting form for crime, there must be a re-
porting form for complainants, for the community,
for officers, and for police departments. This
would enable us to gather systematic data on the
other possible sources of variation in crime
rates, The details for such reporting forms
would of course have to be worked out, and prob-
lems of uniformity would be sure to arise. But
there is no reason why they should be any more
severe than those now plaguing the reporting of
crimes., Also, it would be necessary for us to
think about more creative denominators for crime
rates, along the lines suggested above. But

hcre too, the technical task is not overwhelming,
and much of the work has already been done by the
Bureau of the Census.

If prestigious organizations such as the FBI
were to begin collecting such data routinely, we
could begin to close in on the haunting problems
of biases in criminal statistics., Ve could at
least compare jurisdictions whose police proced-
ures were roughly similar, and where the types
of complaining witnesses were not simply a
function of the demographic structure of the
comrmunity. More importantly, we could begin to
examine the interactions between the three major
sources of variation: the offender, the citi-
zenry, and the police system.

Conclusion. Most of the questions raised
here concern the uses of crime rate data. Im-
plicit throughout is the question: what is a
useful rate? Assuming that crimes or arrests
enter the numerators, the question concerns the
sorts of denominators that are most important and
relevant. The suggestion is that the received
wisdom, so far, leads us to construct denomina=-
tors reflecting the nature of the crime-commit-
ting person. The principal suggestion of this
paper is that we ought to broaden the conception
of the relevant denominators to include charac-
teristics of the police system and the nature of
victims or the citizen population., To adopt
such a view systematically would, I feel, greatly
broaden the richness and relevance of our under-
standing of crime and its control, and would
have the further advantage of making more mean-
ingful the very data we now complain about in
our critiques of criminal statistics.
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CN THE RELATIONSHIP BETWEEN CHILDREN'S AND PARENT'S POLITICAL PREFERENCES
(Abstract)

Stanley Naparst, University of California, Berkeley

Prior work has discovered that a relationship
exists between children's and parent's political
references. This paper takes the work one step
urther by postulating the exact relationship. In
nalogy to Mendelian heredity it is assumed that
ach parent ''gives'' the child one half of his po-
itical preference. Preferring the same preference
s the parent is dominant over not preferring the
ame preference.
Children can either have the same or different
references than the parent, but those that have
he same preference as the parent may be hybrids
r pures. The hybrids will have some offspring
hat have different preferences than themselves.
Ahe dominant pures' offspring will not differ from
he parents. The recessive pures' offspring will
not differ from the parents. A simple heuristic

model (and then a Markov model of this idea) are
developed.

Some testable consequences of this model are:

1. One half the children of parents with
mixed preferences will be for one party preference,
one half for the other.

2. Children of parents with the same prefer-
ence will not be divided up in this way.

3. In the absence of any tendency to change
(or of immigration and/or emigration) strong in-
breeding will produce successively stronger prefer-
ence for one party.

Similarities are developed between mathematical
learning theory and the model. It is suggested that
it is fruitful to consider further the parallel be-
tween learning and evolution to see if the same
model will fit both.
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DISTRIBUTION OF PATENTS ACCORDING TO NUMBER OF INVENTORS

Irving H. Siegel
The W, E, Upjohn Institute for Employment Research¥*

I

Sole Inventors Dominant

A striking feature of contemporary
U, S. patent annals is the continuing
importance of individual contributors --
of "sole inventors", as they are desig-
nated in legal parlance. Indeed, in
firm after firm and in many technolog-
ically progressive or economically
strategic industries, individuals still
account not only for many more new
patents than pairs, trios, or any other
size-group of "joint inventors" but also
for more new patents than all size-groups
combined, Exceptions are, of course,
also evident -- for example, in the
chemical and pharmaceutical field, where
collaborative patent activity has long
been common, But it is the hardiness of
the sole inventor that invites attention
because the phenomenon may seem at
variance with a complex of well-publi-
cized trends.

Let us briefly note some of these
trends, In recent decades, the prover-
bial garret inventor has largely been
displaced by another stereotype -- a
species of organization man, The
typical modern inventor is a school-
trained engineer or scientist., He works,
not for himself, but for an employer --
say, a corporation, a government agency,
a foundation, a university., He also
relies on his employer for needed
apparatus and instruments, He usually
has an assigned task in a larger project,
which in turn fits into a larger research
and development program., Indeed, he
frequently operates nowadays as a member
of a team, performing a defined role in
a joint mission with colleagues of the
same or other disciplines,

Institutional and other Factors

Any serious effort to explain ‘the
continuing prominence of single patentees
would have to range widely, to encompass
psychological, legal, economic, and
sociological, as well as technological,

* The author's views do not necessarily
represent positions of The W, E, Upjohn
Institute for Employment Research. This
paper, furthermore, is based primarily
on studies conducted by the author for
the Patent, Trademark, and Copyright
Research Institute of George Washington
University,

factors.l/The topic of this paper does

not require a methodical treatment of
such factors, but several commenmts are
offered for the benefit of readers who
may wish to look behind the statistics.
These comments suggest that the cards
are not "institutionally" stacked in
favor of sole inventors,

Surely, competitiveness is no less
characteristic of creative people than
of other kinds; and an individual is
more likely than a group to be interested
in patent recognition, to respomd to
incentive awards, to persevere in a quest
for honors., Even in a team environment,
one person often stands out in perfor-
mance of his specialty; and, since the
unit of invention is not legally rigid,
a motivated individual whose colleagues
are not patent-oriented may isolate his
own creative contribution to a joint
project, cast it into legally appropriate
form, and seek public credit for it,

Companies and other organizations
that have positive patent policies and
adequate patent counsel probably
encourage and facilitate joint appli-
cation to a greater degree than they
promote filing by sole inventors, Such
organizations especially assist the
prosecution of joint applicatiems from
teams completing their work or ailready
broken up and redistributed among other
projects; and they are also well equipped
to act in instances in which some
co-inventors either refuse to partici-
pate in a joint filing or cannot be
located readily after a change in employ-
ment, Even companies that offer awards
for disclosures and for issued patents

1/ For earlier discussion and references,
see the following papers by I, H, Siegel:
"Persistence of the Sole Inventor", «
Patent, Trademark, and Copyright Jourmnal
of Research and Education (later renamed
IDEA), Summer 1961, pp. LG4-1493
"Individual and Joint Patent Production,"
ibid., Summer 1962, pp., 241-2603 and
"Dominance of Sole Patentees in Computer-
Related Technology", IDEA, Spring 1964,
pPp. 45-50, In the preparation of the
present paper, account was alse taken of
more recent information, such as that
provided in Patent Counsel in Industr
(Studies in Business Policy, No, 112),
National Industrial Conference Board,

New York, 1964,
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are eager to minimize divisive staff
competitiveness and accordingly prefer
as generous a diffusion of credit as is
feasible. Note should also be taken of
the fact that the criteria of patent-
ability, such as "usefulness", may in
some fields (e.g., the chemical and
pharmaceutical industries) oblige the
division of labor, the distribution of
tasks to persons best able to pursue
them in the interest of the sponsoring
company.,

It is sometimes alleged that
organizations attempt to "save" a joint
contributor for possible use as an
informed but "disinterested" witness in
interference proceedings. If this
strategy is indeed employed, it would
seem more practicable when there are
more than two actual inventors, in which
case the proportion of recorded sole
inventors is not affecteds On the other
hand, a patent may be voided if infor-
mation supplied in an application is
incorrect or incomplete; the U, S, law
and its administrators frown on the
malpractices of "nonjoinder" (improper
omission of a inventor) and "misjoinder“z/
(improper designation as a coinventor)., =

II

‘ We now turn to statistical evidence
on the distribution of patents according
to the number of recorded inventors.
Advantage is taken here especially of
material already presented in reports
prepared under the auspices of the Patent,
Trademark, and Copyright Research
I;stitute of ,the George Washington
University., For convenience in presen-
tation, the data are arranged in two
ways, according to technological fields
and by companies,

2/ See, for example, G. M. Naimark, A
Patent Manual for Scientists and
Engineers, Charles C., Thomas, Spring-
field (I1l.), 1961; and Rules of Practice
of the United States Patent Office in

Patent Cases, Washington, June 1960,
pp. 20-22,

3/ See papers of I, H, Siegel mentioned
in footnote 1; and Edgar Weinberg and

I. Ho Siegel, "Analysis of 203 Transistor
Patents," Patent, Trademark, and Copy-
right Journal of Research and Education,
Fall 1960, pp. 201-207, Additional
material was obtained for the present
paper, as the text indicates, from
recent issues of the IBM Journal of
Research and Development and from Index
of Patents Issued from the U, S, Patent
Office for 1963 and 196.4.
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Some Evidence for Fields

Let us first consider patents that
largely fall into the electric-electronic
category -- or simply "electrical", as
it is designated by the Patent Office.
About four-fifths of the items classi-
fied as "electrical" in the December 17,
1963 issue of the weekly Official
Gazette were credited to sole inventors,
Approximately the same ratio (79 percent)
was derived in an analysis made during
1960 of the contents of the Patent
Office file for transistors and related
devices, An examination of the new
patents selected for listing in 1962-63
issues of Computer and Automation, a
monthly trade and technical magazine,
revealed that single inventors accounted
for about two thirds of the total, pairs
of inventors for slightly more than a
quarter, and larger groups for roughly
one sixteenth, The share of single
inventors in the patents listed in the
same publication in an earlier year,
1956, was still higher -- about three
quarters,

On another technological frontier,
atomic energy, individuals also dominate,
though not so overwhelmingly as in the
electric-electronic area. An examination
of 1266 patents released by the Atomic
Energy Commission for royalty-free, non-
exclusive licensing showed 56 percent
credited to sole inventors, 31 percent to
pairs, and 13 percent to larger groups of
joint inventors (up to 6). A distribu-
tion of 25U additional patents released
subsequently showed approximate corre-
sponding percentages of 51, 30, and 19.

A frequency analysis of 888
chemical patents reported in the four
weekly issues of the Patent Office's
Official Gazette for June 1962 showed
individuals still dominant but account-
ing for slightly less than half the
total, Thus, sole inventors were
credited with 48 percent of the patents,
pairs for 36 percent, trios for 12 per-
cent, and larger groups of joint
inventors (up to 10) for only 4 percent.

Some Evidence for Companies

Proceeding to company data, we
note first some electric-electronic
examples. An updated calculation for
International Business Machines
Corporation, referring to the 2740
patents listed in the company's Journal
of Research and Development for the
period January L957-July 1965, shows
69 percent attributed to sole inventors,
23 percent to pairs, and 8 percent to
larger groups of joint inventors (up to
7). Fairly similar distributions are
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indicated by IBM's figures for shorter
periods, and by figures for fewer patents
relating to the Western Electric Company
and the International Telephone and
Telegraph Corporation., A higher ratio
for sole inventors -- 73 percent -- is
derived from information for patents
assigned to General Electric Company, as
reported in the 1963 Index of Patents.

The dominance of sole patentees in
companies classifiable in the Patent
Office's "mechanical" category also seems
decisive., For example, individuals are
identified with 77 percent of the patents
listed for Ford Motor Company in the 1963
Index of Patents and with 64 percent of
the patents listed for General Motors
Corporation., In two tire companies,
Goodyear and B. F. Goodrich, the individ-
ual shares in 1964, according to the

Index, were 84 and 73 percent, respectively,

Results obtained for chemical and
pharmaceuticai firms are more equivocal,
Individuals there still contribute more
patents, as a rule, than any size-group
of joint inventors; but conspicious
exceptions are evident, and individuals
frequently account for less than half
the total patent output. For example,
in 1964, individuals contributed about
the same number of assigned patents as
did paired inventors in W, R. Grace,
Merck, Hooker, and Allied Chemical; and
they contributed fewer than pairs did in
Esso Research and Engineering, American
Cyanimid, and Rohm and Haas. On the
other hand, they showed clear dominance,
accounting for over half the total, in
Pfizer, Pennsalt, Air Products, Upjohn,
and Norwich; and they also led all other
size-groups in some companies, such as
Monsanto and Air Reduction, where,
however, they failed to produce,or
barely exceeded, a majority.

The statistical variation from
firm to firm (like the fluctuations
also observed in data for the same
company over time)X/probably reflects
important differences in (1) the mix of
product and process research and (2)
the way in which product research is
organized,

i4/ For example, sole inventors in

Upjohn accounted for 50 out of 70 patents
in 1964, while paired inventors con-
tributed 20; they accounted for 48 out

of 111 in 1949, while pairs contributed
423 and they accounted for 8 out of 13

in 1949, while pairs contributed 3.

either for daily operations or for ad
hoc exploitation of a chance discovery.
To establish the usefulness of a
"composition of matter" for patent
purposes may require skills and back-
grounds different from those that are
effective in discovery. Legal ability,
which may score tellingly in assuring
the "novelty" and "unobviousness"
required of a product or a process in
patent law, also varies from firm to
firm,

III

Variety of Distributions

The different company distribution
patterns reported in this paper do not
correspond to a single probability model,
although it is possible, of course, to
give a specious unity to the wvarious
imputable stochastic processes by writing
a very general formula and then liberally
manipulating the parameters,

All the observed distributions are
skewed., They commonly resemble a
reversed J, with the frequency for sole
inventors equaling or exceeding half the
total, Sometimes, as the data for the
chemical and pharmaceutical companies
show, the single-inventor bar of the
histogram is shorter than, or about equal
in height to the frequency column for
paired inventors; and, in such instances,
the frequency mass is still comncentrated
to the left, with the average number of
inventors per patent remaining below 2.
The tail seldom extends beyond 7 on the
right, although larger groups of joint
inventors are occasionally encountered.
(Perhaps the largest number in patent
history, 21, was recorded in 1963 -- for
a compact computer system of the National
Cash Register Company.)

Most of our frequency distributions
follow what M, G. Kendall has called
"the-higher-the fewer rule", Im this
connection, he cites the Zipf "least-
effort"formula, the special case of this
formula that is celebrated in Pareto's
income law (which H, T, Davis has shown
to be applicable also to many non-income
phenomena), and the more comprehensive
frequency function that H, A, Simon has
christened the "Yule distributien".
Among the other eligible models are the



truncated Poisso? distribution (omitting
the zero c%?ss)i and the geometric dis-
tribution.~

Geometric Law: IBM Data

As an empirical probabiiity law,
the geometric distribution appears
fairly applicable to the electric-
electronic category. In particular, a
one-parameter version gives a close tit
to the frequency data for Internationai
Business Machines Corporation, as may be
seen from the accompanying table. The
single parameter is P;, the observed
proportion of patents for sole inventors;
and the percentage shares for this class
and for larger size-groups are given by
the formulia

! i-1
P, =P (l—Pl) ,
where P,occurs a second time and

. 1
i=1,2,3, see o

In the accompanying table, the
distribution observed for 2740 patents
reported in the complete file of the
IBM Journal through July 1965 is
compared with the percentages computed
according to the formula. Since
P;= 69.09 percent (the observed
proportion for sole inventors), the
computed percentage for pairs of

5/ An intriguing alternative to truncation
is to regard the whole corpus of

inventive activity as a Poisson system
including a very large zero class. This
class would then represent non-inven-
tions -~ e.g., ineligible rediscoveries
and discoveries that are screened out by
corporation committees and patent counsel
or that fail for other reasons to progress
to patent status., In this Poisson
universe, the probability of of occur-
rence of invention is small, as it is in
the real world. Against such a complete
Poisson model, a truncated Poisson dis-
tribution refers only to the "tail" of
successes (i.e., to patents awarded).

6/ On this paragraph, see M. G, Kendall,
"Natural Law in the Social Sciences,"
Journai of the Royal Statistical Society,
Part 1, 1961, ppe. 1-16; H, A, Simon, "On
a Class of Skew Distribution Functions,"
Biometrika, December 1955, pp. l45-164;
G. M., Kaufman, Statistical Decisions and
Related Techniques in 0il and Gas
Exploration, Prentice-Hall, Englewood
Cliffs, 1963, pp. 107, 113-1143 H, T,
Davis, Theory of Econometrics, Principia
Press, Bloomington, 1941, pp. 23=51;

and E, A, G, Knowles and D, S, Stewart,
"Characterisation of the Flow of Events --
A Problem of Simulation," Applied
Statistics, June 1963, pp. 113-128,
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inventors is 21.36 (=69.09 x 30,91); for
trios, 6,60 (=21.36 x 30.91); fer
quartets, 2.04 (=6.60 x 30.91); etc.

The closeness of the observed and
computed ratios is impressive., An
agreeable property of the computed
figures is that they sum to 1 in the
limit; the sum for the only occupied IBM
classes, 99,97 percent, is virtually
exhaustive, The derived theoretical
mean number of inventors per patent,
1.45 (=1/P,), is very similar to the
observed (weighted) mean, 1,42, Of
course, still better results are obtain-
able (for the variance as well as the
mean) if refinements in the basic
formula are introduced; but refinement
means the addition of parameters, the
reduction of degrees of freedom, Even
though one would hardly claim that the
geometric probability law represents the
purified model of IBM's actual experi-
ence, there is at least an aesthetic
charm in a one-parameter formula that
permits good mental estimates to be made
for all size-groups of joint inventors
once the contribution of sole inventors
is known,

Distribution of IBM Inventers
According to Number of
Inventors#*

Inventors Actual Patents Computed
per Patents, ,

patent Number Percent Percent (Pi)
1 1893 69.09 69,09
2 624 22,77 21,36
3 164 5.99 6,60
4 43 1.57 2,04
5 13 47 63
6 2 .07 «19
7 1 S04 «06

* Data for actual patents were obtained
from the entire file of IBM Journal of
Research and Development, January 1957-
July 1965, Computed percentages in last
column were estimated from the formula
presented in the text.
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THE STATISTICAL DESIGN AND ANALYSIS OF AN EXPERIMENT TO MEASURE THE
EFFECTIVENESS AND COSTS OF A HEALTH AND WELFARE PROGRAM

Julius A. Jahn, University of Pennsylvania

As a part of a research and demonstra-
tion project concerned with gpeéial Ser-
vices for the Aging, in the Community
Service Society of New York, an experi-=
ment was planned to answer questions
concerning the effectiveness and costs
of some alternative programs. These
questions were concerned with the rela-
tive effectiveness of several alterna-
tive service programs that could be ex-
perimentally tested, and also, with ways
in which the effectiveness of these pro-
grams could be increased.l

The major steps or phases involved in
this experiment were as follows:

I. Definition of the Problems for
Experimentation.
II. Formulation of Hypotheses to be
tested by Experimentation.
III. The Statistical, Experimental
Tests of the Hypothesis.
IV. Derivation of Hypotheses from the
Experiments.
V. Application of Hypotheses that
have been Experimentally Tested
or Derived.

I. DEFINITION OF THE PROBLEMS
FOR EXPERIMENTATION

A. THE GIVEN CONDITIONS

Definition of the Population. The ef-
fectiveness and costs of programs of
"Services for the Aging" were measured
for a population consisting of persons
60 years of age or over in two major sub-
populations or strata. The first, re-
ferred to as the “Applicant Stratum,”
included persons in the population for
whom applications were made for service
to either the Special Services for Aging
Office or in the Central Office of the
Community Service Society. The other
stratum, referred to as the "Non-Appli-
cant Stratum," includes all other per-
sons in the population for whom such ap-
plications were not received. The term
“Participant" was used to refer to any
member of this population. In the "Ap-
plicant Stratum" there were four criter-

1 Footnotes are appended to end of this
paper.

ia defined for identifying "Partici-
pants:"

(1) Persons who are 60 years of age
or over at the time of application.

(2) Persons who are making an inquiry
or request (or for whom an inquiry or re-
quest is made) for service to the Special
Services for Aging Office, either for
themselves or for another person, and
whether in-person, by telephone or by
letter.

(3) Persons whose permanent place of
residence at the time of application is
not outside Manhattan, Bronx or Queens
Borough of New York City, or is not in a
"congregate" residence for aged persons;
and, who do have a residence within
these three boroughs (except for appli-
cants for "Ward Manor").

(4) Persons who are not included in
cases currently opened for service in a
Community Service Society district office
or cases which have been closed within
the current month in the Special Services
for Aging office.

In the "Non-Applicant Stratum" only
two of these criteria were applied: (1)
The ages of persons as of the date they
were first listed for sampling during
any given month of the period for study,
and (2) place of residence.

Definition of Alternative Programs. In
this paper only certain distinctive con-
ditions involved in the alternative pro-
grams will be indicated, as more com-
plete definitions are provided elsewhere?

Program 0, the "Basic" program, includ-
ed those health and welfare services that
would be available to persons in the popu
lation, excluding those in the two alter-
native programs. ’

Program 1, "Short Term Service" includ-
ed services by either a caseworker or a
public health nurse within the Special
Services for the Aging unit of the Commu-
nity Service Society. The service was to
be completed within two months from the
date of case opening and was nct to re-
quire more than four in-person interviews

Program 2, “Collaborative Service," in-
cluded the possibility of services by




either or both caseworker and public
health nurse within the Special Services
for the Aging unit. No restriction on
the time or number of in-person inter-
views was given.

Measures of Effectiveness of Programs.
Of the many possible criterion variables
that might have been selected, the final
choices involved the use of both person-
al judgments and statistical methods of
analysis. Two major steps were involved
in making the selection. The first
stage involved selecting questions to be
included in the research schedule. For
purposes of both interviewing and analy-
sis, the various questions were classi-
fied into seven "content areas," identi-
fied as: (1) Housing, (2) Occupation,

(3) Financial, (4) Physical and Mental
Health, (5) Personal Adjustment, (6) In-
terpersonal Relations, and (7) Recrea-
tional or Social Activities and In-
terests.

The selection of questions for inclu-
sion in the research schedule was pri-
marily based on the judgments of the re-
search staff. These judgments were made
with reference to three sources: First,
the particular goals and policies of the
Community Service Society with respect
to providing services for aging persons.
Second, the kinds of problems indicated
by the requests for service by persons
applying to the Community Service Socie-
ty. And, third, research and profession-
al literature on problems of aging and
programs for aging, and reports of pub-
lic meetings of professional and lay per-
sons especially concerned with problems
of aging persons. The specific ques-
tions were selected to provide objective
definitions of problems of aging persons
which seemed to be explicitly referred
to in the various statement found in
these sources.

The second stage was carried out in
order to reduce the number of criterion
variadbles from the approximately 600 in-
cluded in the, fingl research schedule to
a relativelyggmall”humber to use for
measuring effectiveness of alternative
service programs. ‘The second stage was
¢carried out wusing prbéggﬁres te
avoid the obvious error O6f selecting
those criterion variables for which the
differences were in the "right direc-
tion."

In this study it has not been possible
to arrive at the selection of one parti-
cular criterion variable or group of cri-
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terion variables which were acceptable
to all persons involved. Instead, four
different groups of criterion variables
were selected by somewhat different con-
ditions and methods:3

C.V. Group 1. Adaptive and Adjustive
Status. This is a modification of scales
developed and used in previous studies
by the Institute of Welfare Research of
the Community Service Society.4 In the
present study, the ratings were based on
the direct observation, interviews and
judgment of research interviewers, and
not on previously recorded service re-
cords. The ratings were made and record-
ed at the time of an initial research in-
terview and again at the time of the fol-
low-up interview six months later.5

In order to simplify analysis, "The
Overall Level of Adjustment and Adapta-
tion," was selected as a criterion vari-
able in this group. The ratings were
recorded using number 1 through 11 to
indicate ratings from "Very Poor" to "Ex-
cellent.” For uniformity in analysis
the order of the numerical ratings has
been reversed so that 11 represents
"Very Poor," and 1 represents "Excellent!
This rating was selected as a criterion
variable in this experiment because the
"Movement Scale," from which it was de-
rived, has been previously used in re-
search studies to measure effectiveness
of casework services in the Community
Service Society and other social agen-
cies.

C.V. Group 2. The Basic Problems of
Aging. The criterion variables in this
group were selected by personal judg-
ments of the research staff that these
variables would be accepted as problems
by most of the persons expected to sup-
port programs dealing with "problems of
aging." The variables are coded so that
"1" represents the occurrence of a "pro-
blem" for the aged person, and "0" ab~
sence of a problem.6

C.V. Group 3. Problems of Aging Appli-
cants for Services. The third group of
criterion variables was selected statis-
tically, by comparing Applicants assigned
to Program 1 or 2, with Non-Applicants at
the time of the initial research inter-
view. The problems which lead persons to
apply were expected to occur more fre-
quently among the Applicants ®than among
the Non-Applicants. The variables were
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selected from all those which had been
coded for IBM tabulation from the re-
search interviews or from combinations
of such coded variables. Variables
were considered as "potential criterion
variables" if the following considera-
tions were satisfied: First, the vari-
able provided a basis for ranking per-
sons from more or less "favoraple" con-
ditions; second, the variable was in-
cluded in both the initial and the fol-
low~up research schedules; and third,
the variable was so defined that chan-
ges could occur in the rank order of
persons between the initial and the fol-
low-up research interview.?

Minimum Statistical Conditions for
the Selection of Criterion Variables.
In order for any of the potential cri-
terion variables to be selected for the
specified group, five statistical condi-
tions were defined that were to be sat-
isfied according to the results of the
statistical analysis. (1) The percen-
tages of persons within some of the sub-
categories of the potential variable
must be higher for the applicants than
for the non-applicants. Those sub-
categories for which this condition is
satisfied will be referred to as "“pro-
blems" of the aging applicants. The
presence of such problems was coded by
the number 1 and their absence was coded
by the number 0. (2) The frequency of
persons in the "problem" sub-categories
among the non-applicant sample must be
lower than 50%. (3) The frequency of
the "problem" sub-categories must be
higher for persons 65 years of age ox:
over than for persons 60 through 64
years of age in the population sampled.
(4) The frequency of the "problem" sub-
categories must be higher for the appli-
cants than for the non-applicants within
either one of the two groups, those 60
through 64 or those 65 or over. (5) The
frequencies of the "problem" sub-catego-
ries based on the initial interview must
be equal to or less than the correspond-
ing frequencies of these problem sub-
categories based on the follow-up inter-
view for the non-applicant sample.

These five conditions were applied to
select one criterion variable in each
of the seven content areas. If only one
of the potential criterion variables in
an area satisfied all the conditions, it
was selected as the criterion variable

for measuring effectiveness in that
area.

The Optimal Statistical Condition
for Selecting Criterion Variables. If
more than one of the potential criterion
variables in an area satisfied these
five conditions, one was chosen for
which the percentage of applicants in-
cluded in the "problem" sub-category
was highest. 1In case of ties using this
condition, the one chosen was that for
which the percentage of non-applicants
who were in the "problem" sub-category
&n the initial interview but were not
in this sub-category in the follow-up
interview, was the lowest. In order to
allow for errors due to sampling, differ-
ences of five percent or less were con-
sidered to be ties.

C.V. Group 4. Problems of Aging for
Non-Residential Services. The fourth
group of criterion variables was statis-
tically selected using the same methods
as for the third group just described.
However, the methods were applied to in-
formation obtained for applicants selec-
ted for Program O, who were referred to
the district offices of the Community
Service Society, and Non Applicants.

The persons referred to the district of-
fice were selected by random sampling
from all applicants after excluding cer-
tain of the applicants from the referral
because of agency policies. Any appli-
cant for whom the request for service

was concerned with the residences for
aging operated by the Society or the sum-
mer camping program for aging persons,
was not referred to the district office.
Since persons selected for Program O were
interviewed only at the time for follow-
up, it was necessary to use data based

on the follow-up rather than on the ini-
tial interview.

With respect to each of these criter-
ion variables, persons were classified
into two sub-categories depending on the
presence or absence of "problems." The
symbol Pjst will be used to represent
the proportion of persons in the popula-
tion who would be included in the "pro-
blem sub-category” with respect to a spe-
cified criterion variable "j" assuming
that all of the persons had been select-
ed for a particular program “s" during a
particular period for experimentation
"t:;" each of the measures of effective-




ness can be defined in terms of the fol-
lowing statistical index:
Pijot - Pjst

E jst =

Pjot

Measures of Costs of Programs. In this
experiment two measures of cost have
been used: (1) The mean length of time
between the beginning and termination of
services. (2) The mean number of in-
person interviews by a member of the
professional staff. The symbol Ckst
will be used to represent any defined
measure of costs of programs. The value
of this measure will depend on the way
in which cost is defined, represented by
the subscript "k", as well as upon the
particular program represented by the
subscript "s", and upon the period of
time represented by the subscript "t.*

Uses of Measures of Result of Experi-
mentation. These measures of effective-
ness and costs had three major purposes:
To select one of these alternatives as
the "best" for most persons in the popu-
lation until further experimentation
may change this conclusion; to select
any one or more of the programs for re-
peated experimentation; to suggest im-
proved programs which may be expected
to satisfy certain minimum levels of ef-
fectiveness.

In this experiment the minimum level
of effectiveness was defined to be equal
to the value computed for a specified
criterion variable, assuming the fre-
quency of problems among Non-Applicants
60 and over is reduced to the level oc-
curring for those 60 to 65, and that the
frequency of problems among those in the
Applicants' sub-population is reduced to
the level occurring in the Non-Applicant
sub-population.

B. THE QUESTIONS TO BE ANSWERED
BY EXPERIMENTATION

In order that the defined measures of
effectiveness and costs could be used
for the purposes of selecting and improv-
ing programs of services, it was neces-
sary for the values of these measures to
be determined by hypotheses which have
been or can be experimentally tested.
The unknown values of the measures of
cost and effectiveness that are required
can be expressed in the form of ques-
tions:
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First,with respect to the purpose of

selecting alternative possible programs
for maximum utilization, two questions
had to be answered. (a) Which of given
possible alternative programs is most
effective with respect to all selactead
measures of a2ffectiveness (Ejgt)? (b)
If more than one of the given programs
is most effective, which one is least
costly with respect to the measures of
cost (Ckst)?

Second, with respact to selection
of programs for further experimentation,
which of the experimental programs is
more effective than the "Basic" program
with respect to reducing the mean num-
ber of “problems" for a specified group
of criterion variables?

Third, with respect to the develop-
ment of improved programs the following
questions had to be answered. (a) Do
any of the existing programs satisfy
minimum conditions specified with re-
ference to each of the measures of ef-
fectiveness? (b) If not, how can these
programs be modified or developed to in-
crease the degree of effectiveness with
respect to defined measures?

II. HYPOTHESES TO BE
EXPERIMENTALLY TESTED

The hypotheses that were formulated
prior to experimentation were so formu-
lated that acceptance of the stated hy-
pothesis would lead to the selection of
the "Basic" program pending further ex-
perimentation.

1. Hypothesis for the Selection of
the "“Best"Program

Hypothesis 1l(a) - The effectiveness
of Programs 1 or 2 will not be greater
than that for Program O with respect to
all of the defined criterion variables.

2. Hypothesis for Selection of
Programs for Further Experimentation.

Hypothesis 2(a).- In reducing the
mean number of "problems" in criterion
variable Group 1, Group 2 and Group 4,
the effectiveness of Program 1 will be
equal to or greater than Program O.

Hypothesis 2 (b) - The effectiveness
of Program 2 will be equal to or greater
than Program O.
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3. Hypotheses Concerning the
Development of Programs

Before some experimentation was car-
ried out, it was not possible to formu-
late hypotheses with reference to speci-
fic ways in which programs can be im-
proved in effectiveness and costs.

III. STATISTICAL-EXPERIMENTAL
TESTS OF HYPOTHESES

Major Stratification: For the purposes
of sampling, the defined population was
sub-divided into major strata; (1) The
"Applicant" stratum consisted of those
persons in the defined population for
whom an application was made for ser< -
vices in the Community Service Society.
This strata also included any other per-
son in the population living in the same
household with such "Applicants." (2)
"Non-Applicants" consisted of those per-
sons in the population for whom no such
application was made at the time select-
ed.

The Master Samples. Within each of
these strata, "master samples" were se-
lected by random-probability sampling
methods.

The first step in selecting an "“Appli-
cant" Sample was listing all persons for
whom an application is received in the
Special Services for the Aging office
during a given month. All persons were
selected for whom a case was opened for
service between the date listed and the
final date for the follow-up interview
about six months later. A sample for all
other Applicants was selected by simple
random sampling within each ten consecu-
tive listed names.

Three Non-Applicant samples were se-
lected using lists of blocks, block seg-
ments, or dwelling units available from
the United States Bureau of Census re-
ports and maps provided by the New York
City Housing Authority.

Multiple Samples for Months of Study.
The specified sampling methods were ap-
plied to select a series of samples for
each of the eight months during which the
study was carried out, from April 1 to
December 1, 1957. The number of persons
sampled in any given month depended on
the number of persons who could be served
by the available staff. For the Appli-
cants, samples were selected each month
from all those for whom applications were
received during the month. For the Non-

Applicants, some samples of blccks,
block segments, or dwelling units were
selected each month and the "“Partici-
pants" residing in the sampled area
were listed and interviewed by the re-
search staff.

Random Selection of Persons for
Alternative Service Programs. Within
each of the "master samples" of Appli-
cants and Non-Applicants, three sub-
samples were selected by random-probabi-
lity sampling. Each of three alterna-
tive service programs were preassigned
to one of these three sub-samples. Con-
sequently, each of the programs were
made available to persons in one of the
"sub-samples" selected from the "master
samples" previously selected from the de-
fined population.

Random Selection for Interviewing. Not
only were "Participants"sampled for alter-
native programs, but in addition they
were randomly sampled for assignment to
various persons in the interviewing
staff. Each month a number of persons
were selected and preassigned to each
one of the interviewers. Some changes
in assignment were made after the random
assignment under special conditions. No
substitutions were made.

Size of Samples and Probabilities of
Selection. The size of samples and pro-
babilities of selection were predeter-
mined for each of the monthly periods of
interviewing on the basis of two general
conditions: (1) The total number of per-
sons sampled during the twelve month per-
iod was to be sufficiently larée to apply
statistical tests that assume large sam-
ples: (2) The maximum number té be sam-
pPled and interviewed in any given month
was not to exceed a number which could
be interviewed and served by the research
and service staff in conformity to the
standards and procedures defined for the
experiment.

The number of persons sampled for the
initial interviews in the Applicant Sam-
ple was 119 and in the Non-Applicant Sam-
ple was 133. The number sampled for the
follow-up interview in the Applicant Sam-
ple was 217, and in the Non-Applicant
Sample was 84.

The information used to classify per-
sons according to the criterion variable
for measuring effectiveness was obtained
by the use of standardized research sche-
dules. The two basic schedules were the
Program Evaluation Schedule, used for in-
terviewing the Participant to obtain self-




ratings and objective information con-
cerning the Participant and others in
the household, and the Research Inter-
viewer Schedule used by the interviewers
to record their observations and judg-
ments.

Definitions and instructions for the
administration of the research schedules
were used in the training and supervis-
ing the interviewing process. In gene-
ral, they required that the interview-
ing be attempted and completed within
the first month after selection and a-
gain within six months after selection.
For Applicants sampled for Program O
(District Office Service) no interview-
ing was attempted until the time for the
six month follow-up. The place for in-
terviewing was to be within the home of
the Participant or in the office of the
Community Service Society.

An unlimited number of attempts could
be made within a specified time period
for interviewing. If the interview
could not be completed within one month,
two weeks additional time was allowed in
order to complete the contact if possi-
ble. It was not expected that all per-
sons be interviewed. However, it was
expected that at least three attempts
be made to interview. If the interview-
er was unable to complete the interview
within the specified time period, the
reasons for noncompletion were specified.

The research interviewers were select-
ed from persons with previous social
work training and experience, but in
this sftudy :they were selected; trained
and used only:for interviewing and- not
for any service functions.

The general policies for the adminis-
tration of the service program were
those already in practice within the
Community Service Society, but some mod-
ification of these policies was required
by the experimental design. Written in-
structions were developed for these pol-
icies. The service workers for Programs
1 and 2 were selected, trained and su-
pervised in carrying out the services
according to these pdlicies for approx-
imately one year before the experimental
study was begun. The same persons were
involved in carrying out both Programs 1
and 2 in the Special Services for the
Aging unit. A different service staff
carried out Program O in the district
offices.

In order for any person to actually
receive any service, it was first neces-
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sary for an application to be made and
for the case to be opened for service ac-
cording to the usual policies and prac-
tices of the Community Service Society.
Persons initially interviewed by re -
search staff who were sampled for Pro-
gram 1 or 2 from the "Non-Applicant"
stratum of the population, were "in-
formed" about the availability of these
services at the Community Service Socie-
ty by the research interviewer. However,
the research interviewer was not to en-
ter into a service relationship with the
persons interviewed nor to encourage
them to apply, except in case of special
emergencies.

The hypotheses about the effective-
ness of alternative programs in this ex-
periment were applied in making two kinds
of decisions. (a) The first decision
was to select one of the alternative
programs or the "best" for maximum uti-
lization by the agency in providing ser-
vices for persons in the defined popula-
tion. (b) The second decision is to se-
lect one or more of the alternative pro-
grams for further experimental: testing.
Accordingly, two somewhat different rules
for testing the hypotheses will be de-
fined and applied.

Statistical Tests of Hypotheses in the
Selection of Programs for Maximum Utili-
zation. As the basis for testing this
hypothesis, results of research inter-
views carried out in the six-month fol-
low-up period for Participants sampled
within the "Applicant" stratum during
April 1 to December -1, 1957 were used.
Those Participants identified as "excep-
tional" cases because they could not be
referred to the Program O -~ District Of-
fice Service Program were excluded from
comparison of Program 1 and Program 2
with Program 0. Results of interviews
for the "Non-Applicant" samples were not
included because only one sampled Non-
Applicant requested service within the
six-month period for the follow-up re-
search interview. The numbers of sam-
pled Participants included were: For
Program O, Ny = 68; Program 1, ny <= 44;
and Program 2, np = 22.

In order to classify persons on the
basis of information recorded in the re-
search schedule, it was necessary (1) for
the persons to be located, and alive and
(2) for a research interview to be at
least partially completed. It was ex=
pected that the frequencies of persons
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for whom information was not obtained
for these reasons would be sufficiently
large to make possible separate analy-
sis, and that, these frequencies could
be effected by the service program as
well as by the procedures used in the
follow-up interviews. In order to sim-
plify the analysis, information about
these reasons were coded in terms of the
following: (1) The Participant was locat-
ed and alive up to a date three months
from the date sampled. (2) Research
data was obtained that was sufficient to
permit classifications of the sampled
Participant on some of the possible
criterion variables.

Program 0 is to be recommended for
maximum utilization unless a Null-hypo-
thesis 1 (a) 1; that the effectiveness
of Program O is equal to or greater than
that of Program 1, and of Program 2 is
rejected. This hypothesis was to be re-
jected if the outcome of the experiment
is as follows:

(1) For comparisons between Program 1

and Program O: (a) The estimated per-

centage of persons located and alive
three months after being sampled for

Program 1 is greater than the corres-

ponding percentage of Program O. That

is, P'(v)1> P'(v),7 and (b) Among
those located and glive, the percent-
age for whom research interview data
was obtained for Program 1 is greater
than the corresponding percentage for

Program 0. That is, P'(u/v)1>P' (u/vip;
and (c) Among those persons for whom

research data was obtained, the esti-
mated percentage of persons with a spe-
cified problem for Program 1 is less
than the corresponding percentage for
Program 0, for each of the selected
criterion variables in Groups 1, 2 and
4. That is, P'(j/u); € P'(j/u)y: and
(d) The computed value for the "Nor-
malized t-test"for all criterion vari-
ables in a selected group is equal to
or greater than a specified value "C"=
1.28%0; or
(2) For the corresponding comparisons
between Program 2 and Program O:

(@) P'(v)a > P'(V)g,

() P'(u/v)2 > p (u/v)o, and

(c) P'(j/u)y & P'(j/u)g
for all criterion variables in a se-
lected group; and

(d) The computed value of the "Nor-
malized t-test" is equal to or Ereater
than specified value "c* = 1.2830

If this hypothesis was rejected, Pro-
gram 1 was to be recommended for maximum
utilization if a Null-hypothesis 1(a) 2,
(that is, if the effectiveness of Pro-
gram 1 is equal to or greater than that
of Program 2), was rejected.

Program 2 was to be recommended for
maximum utilization if both Hypotheses
1(a)l and 1(a)2 were rejected by the re-
sults of the experiment.

Comparisons between Program 1 and Pro-
gram 2 were to be made with reference to
criterion variables in Groups 1, 2 and 3;
whereas, comparisons between Program 1 or
Program 2 with Program O were to be made
with reference to criterion variables in
Groups 1, 2 and 4.

Statistical Tests of Hypotheses in
the Selection of Programs for Further
Experimentation. The choice of programs
for further experimentation was not re-
stricted to the choice of only one of the
alternatives. Any one or more of the al-
ternative programs could be selected for
further testing by the following rule:

(1) Whichever program is selected as
a result of the application of the rule
defined in the preceding part will be ini-
tially selected for further experimenta-
tion.

(2) Each of the remaining programs
will be excluded from further experimen-
tal tests if the Null-hypothesis 1(a)3,
(that is, if the effectiveness of this
program is equal to or greater than that
of the initially selected program), is
rejected for each program.

This Null-hypothesis will be rejected
if the results of the experiment are as
follows:

(a) The estimated mean number of pro-
blems among persons sampled for the alter-
native program is greater than correspond-
ing estimated mean for persons sampled
for the initially selected program: That
is, M'(x)g> M’ (x) g*; and (b) The esti-
mated percentage of persons for whom re-
search data is not obtained for the al-
ternative program is greater than the
corresponding estimated percentage for
the initially selected program: That is,

P'(u)g> P' (u) g#7 and (c) The com-
puted value for the Normalized t-test ap-
plied to this difference in percentages
in condition (b) is greater than "c"

1.2810
(3) Each of the remaining programs

will be included for further experimental
testing, if the Null-hypothesis 1(a)3 is




rejected for that program, according to

results of the experiment that have been
carried out using the rule for rejection
defined in the preceding section.

Results of Statistical Tests of Hypo-
theses for Selection of the "Best" Pro-
gram for Maximum Utilization. The re-
sults of the application of the defined
rules for testing hypotheses to the data
obtained in this experiment were as fol-
lows:

(1) When effectiveness was measured
by C.V. Group 1, (Overall Level of Ad-
justment and Adaptation), the Null-hypo-
thesis that the effectiveness of Program
0 is equal to or greater than that for
both Program 1 and Program 2 was not re-
jected.

(2) When effectiveness is measured
by the criterion variables in Group 2,
(Basic Problems of Aging), this Null-
hypothesis was also not rejected.

(3) When effectiveness is measured
by the criterion variables in Group 4,
("Problems of Applicants for Non-residen-
tial Services") this Null-hypothesis was
also not rejected.

Accordingly, Program O would be se-
lected as the "“Best" Program for maximum
utilization.

Tests of Hypotheses for Selection of
Programs for Further Experimentation.

The results of the application of the de-
fined rules for testing these hypotheses
are shown in Tables Bl and B2.

(a) The Null-hypothesis, (that the
effectiveness of Program 1l is equal to or
greater than that of Program 0), was not
rejected when the criterion variables in
Group 1, Group 2 or Group 4 were selected
to measure effectiveness. Accordingly,
Program 1 would be selected for further
experimentation, based on the criterion
variables in Groups 1, 2 or 4.

(b) The Null-hypothesis, (that the
effectiveness of Program 2 is equal to
or greater than that of Program 0) was
rejected when criterion variables in
Groups 1, 2 or 4 were selected to mea-
sure effectiveness. Accordingly, Pro-
gram 2 would not be selected for further
experimentation based on the criterion
variables in these Groups.

49

FOOTNOTE REFERENCES

1. The work in preparing this report was
supported by funds from U.S. Public
Health Service Grant 2M-6358. For more
complete reports of the experiment see:
Blenkner, Jahn and Wasser (1), Blenkner
and Sibulkin (2) and Jahn and Blenkner
(4) . The research was supported by a
grant from the Rockefeller Brothers Fund
and by funds from the Community Service
Society of New York.

2. See Blenkner, Jah and Wasser (1), and
Blenkner and Sibulkin (2).

3. See Jahn (4) pp. 37-39 for a discus-
sion of sources, procedures and results
of the statistical selection of criter-
ion variables. The sources from which
items were selected or derived as poten-
tial criterion variables are given in
Appendix A-5. For a more generalized
discussion of the problems, principles
and methods involved see Jahn (5).

4. See Kogan (6) for a discussion of the
development of the "Adjustive Status
Scales."

5. See Jahn and Blenkner (4) for the
form used in making these ratings.

6. See Jahn and Blenkner (4) for defini-
tions of the criterion variables includ-
ed in Group 2.

7. See Jahn and Blenkner (4) for defini-
tions of the criterion variables includ-
ed in Group 3.

8. See Jahn and Blenkner (4) for defini-
tion of the criterion variables in
Group 4.

9. For more complete presentation of
basic principles and methods for sampling,
estimation and testing hypothesis see
Hansen (3) Neyman (7) and Jahn and Blank-
ner (4)

10. See Jahn and Blenkner (4) for a defi-
nition of the "Normalized t Test" applied
in this experiment. The value .05 has
been selected as the probability for re-
jecting any "Null-hypothesis" asisuming it
is true, based on the specified research
design and procedures.
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VARIATIONS IN RESPONSE ERRORS INDUCED BY CHANGING INSTRUCTIONS TO ENUMERATORS

Charles H. Proctor, North Carolina State University

0. Abstract

This article reports on some research into
response errors that was done on the Agricultural
Enumerative Surveys in North Carolina. The data
on response errors were collected by comparing
farm information obtained by follow-up enumer-
ators with that turned in by initial enumerators.
These initial enumerators varied their inter-
viewing procedures in ways that were suspected to
produce varying amounts of discrepancy. Three
kinds of discrepancies were distinguished and a
probability model of the data collection oper-
ation is introduced. The model has three parame-
ters: ns-stability, xv-vigilance, and o-scatter,

to represent the three kinds of discrepancy.

We calculate relative mean square error as
a function of n T, and @ and then suggest cost

functions to use in optimizing the levels of the
three. This reasoning goes beyond our data in
that the cost parameters have not yet been
estimated. We then return to the data of the
experiment-in-a-survey and indicate those vari-
ations in interviewing techniques which seemed
to result in more favorable levels of the re-
sponse error parameters. These, in short, are
the official rather than the friendly approach
and the field-also rather than the house-only
location instruction.

1. Introduction

As large-scale surveys become more widely
used, the response error portion of the variance
is getting more attention in survey design. This
is quite understandable since large sample sizes
have reduced the uncertainty arising from sample
selection, while the use of supplementary infor-
mation, as in ratio estimates, has further cut
down the sampling error. Thus, although response
error or measurement error may have been only of
minor importance in early stages of survey work
or with small samples, now it has grown in
relative prominence. This is true even in
factual surveys such as agricultural enumerative
surveys of crop acreages and production and of
livestock numbers.

The present study, an experimental survey,
grew out of the interest of the Standards and
Research Division, Statistical Reporting Service,
USDA and the North Carolina State Statistician's
office who wanted to learn about how the data
were gathered during the June and December
Enumerative Surveys and how this affected its
quality. Two of us at the Institute of Statis-
tics, starting in 1961, talked with supervisors,
accompanied enumerators and tried interviewing
using the forms and instructions of these
surveys. We gradually came to recognize an

optimum interviewing style . This may be
defined as a course of action by the enumerator
which would somehow squeeze the most information

from the situation presented at each sample
segment.l/

This style we found embodied in supervisory
enumerators and other ' successful enumerators
who were fully acquainted with the schedules and
the importance of their work, and who were lucky
enough to adopt just the right way of handling
problems in conversation with farmers.2/ Such a
subjective conception is, of course, too hazy for
precise experimental control but we decided to
use the results of supervisory enumerators as a
standard to compare to those of other enumerators
working under a variety of instructions. Thus in
the discrepancies between the results of two
enumerations of the same tract we planned to
measure response error” , and here we met quite
a problem. .

At each tract two numbers were recorded.z/
One, to be written x, was obtained by the non-
supervisory, initial enumerator under particular
instructions and the other, to be written x! , was
found by the supervisory, follow-up enumerator
under optimum interviewing style. The problem
was to characterize these differences in some
convenient, and hopefully, suggestive way so as
to reflect the main components of response errors.
The following "solution may look technical, and
it is, but it is also very close to the data - a
grossly empirical approach.

1/The sampling unit is a land area for these
surveys. This area is used either in the
" n

closed segment approach or the open segment
way. Under the. open segment definition all land
operated by only those persons living in the
sampled area is covered in the questionnaire,
while under the closed seégment approach all
acreages and livestock on only the sampled area
are covered. A tract is defined as that portion
of a closed segment which is operated by one
person.

g/Our findings at this stage were reported in
Progress Report 31, of the Institute of
Statistics and USDA. This report covered the
work done from August 1961 to February 1962.
These semi-annual mimeographed reports, which we
will refer to only by number from now on, are
available upon request to the Institute of
Statistics, North Carolina State University,
Raleigh, N. C.

2/In point of fact, two collections of pencil
patterns were recorded and we in the office
translated these to the numbers x and x!. We did
not use in full the editing 1nstructions for
these surveys and omitted don’t know responses
from many of the comparisons. Progress Report
No. 33 described our early attempts to tabulate
data from initial and follow-up interviews.
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2. Response Error Model

To be specific let's consider livestock
numbers, e.g. "cattle and calves of all ages .
In some cases the x and x' values were identical-
a stable response. Where they were not equal,
two types seemed worth distinguishing: those
having x = O with x' # 0 (the reverse case
X # O and x' = 0 was rare but present, although
we will ignore it for now) and those having
x' > x and both non-zero (again the reverse case
of x > x' will be ignored for now since it was
infrequently observed). When both x and x' were
non-zero the variation in the difference was
greater the greater the level of the x and x’
values.

These three types of discrepancies can be
represented by a random process with three param-
eters, n_, x_ and a.4/ The following fanciful

story shows the process. Suppose the farmer has
some cows. When the enumerator starts to talk
with the operator about a tract he takes out a
short roofing nail, flips it and if it lands
point up, he writes "no cows" without bothering
to ask the farmer. If the nail lands on its side
(which it does with "nigh" probability, n,) he

then gives the farm operator a thumbtack. The
farm operator flips the thumbtack and if it lands
point up (which it does with probability ns) he

tells the enumerator the "correct” number but if
it lands on its side he selects a number r say in
the range O to o (where o is something like .8)
and multiplies the "correct” number by 1 - r and
tells the enumerator this 'shrunken" result.

An initial enumerator who operates with

n, = 1.00 and either x_ = 1.00 or a = 0 (or both)

will produce results as free from response error
as a follow-up enumerator. Deviations of these
parameters from their extreme values shows
deterioration of interviewing. Using rather
naive techniques of estimation and a sample of
108 tracts we estimated n, = .9, n = .60 and

= .8 for "cattle and calves of all ages on
(this tract)".

3. Relative Mean Square Error

Having such a model of response errors one
can calculate the influence of changes in the
parameter values on, say, the mean square error
of estimates and also design and conduct experi-
ments to see how easily or pdinfully the param-
eter values can be improved. We began work in
both of these directions and will describe the
findings shortly. Another more pressing problem
would seem to be to find alternative, possibly
simpler and more realistic models. Although we
feel that this is an important job we left it
undone.

&/Progress Report 34 describes a more elaborate
model of which the present one is a special
case.

To calculate the mean square error of the
mean of n x-values from farms with non-zero x'
value we partition the square as follows:

(l) E(;(‘E()-(’ ))2 = E[;(--') + (;("U»’ )]2

= B(x-x')° + 2E(%-% )x'-ut) + B(x' ) .

Here we are using E(x') = u'. The last term is
the sampling variance of the optimum interviewing
value mean, which we may call ce/n. The quantity

1
== 2 z.x!
7% oy 9
where the Z's are random quantities, sort of
percent bias quantities, whose distributions are
glven by the response error model and its param-

x-x' can be written as % 2 (x,-

eters. In evaluating (— z zx, 112 e will

require to calculate E(Z ) and E(Ze) when x! is
non-zero. J

Notice that ZJ = =1 if there is lack of

vigiléhce (because X, = 0 while x3 # 0), ZJ =0
if there is stability and vigilance and ZJ = -

if there is vigilance but not stability. We took
the distribution of r to be "parabolic' rather
than uniform and in this case E(r) = .4Oa with

E(re) = .520?. That is, the frequency function

for r was chosen as f(r) = l.5(r-2)1/2a_3/2 for
r in the range O to a@. We used the maximum
observed value of r to estimate a.

(2) E(ZJ) = l(l-nv) + 0(nvxs) + E(-r)nv(l-ng
=[1 - .hOQ(l-ns)]x -1 = B say.
(3) E(Z2) = (l-xv) + .520?n (1-% ) C say.
(1) EGw)? = (2%e[ T 2 '
Pl

+ Z ZZ z.x! x!

= (%)E[Cn(ceﬂl'e) + B°n(n-1)u'?)

% e(o®+'®) + (n-1)8%'%) .

The middle equals sign in (4) depends on the

ZJ's and x3's being independent and doing the
sampling with replacement - neither of which

are true strictly, but actual cases will not be
too far from this. By a similar computatign
the middle term of equation 1) becomes 2Bo /n
so that the mean square error becomes

(c+2B)o?/n + cu'®/n + B2(n-1)u'2/n + o°/n .58/

/Fbr the general case when only a proportion,
P say, of the farms have non-zero x' values this
ot .
mean square error is P {(C+2B+l);— + (C-PB“+2BQ

2 2 2
+Q)—— + PB u+l where 07 and u, are the variance

and mean of the non-zero x' values.
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The relative meanesquare error appears when we
divide this by u'“. Thus rel-MSE = (C+2B)Ve/n

+C/n + (n-l)Ba/n + V2/n, where V2 is oz/u'e, the
population rel-variance of the optimum interview
results.

4. Cost and Worth Functions

The quantity B2 so dominates the result,
when n is even moderate in size, that in practice
we would be cgncerned to reduce it first.5b/ -
The further B is reduced the more valuable are
the results, while the closer n, and ng are to

1.00 and o to zero the more costly, presumably,
is the interviewing. If we could provide these
cost functions then maximizing the value of the
survey's worth would give us some notion of what
level of vigilance, stability and scatter we
should aspire to.

In our experience vigilance, n_, was .95 and
to reduce the .05 of non-vigilance remaining to
.025, say, would seem to me to require doubling
the cost. Getting n, = 0 is almost free and to

obtain n, = 1.00 would be priceless. The

function $.05/(1-n_ ) which becomes very large

as n, approaches 1Vand doubles from $1 to $2 as
n, goes from .950 to .975 may serve to represent
this. A value more appropriate than $.O5, call
it v in general, may be found after experimen-
tation, such as we will describe shortly, has
been carried out. Similar cost functions can be
designed to include ng and a.

The worth of the estimate would increase
upon decrease in but not without bound for
values of B near zero. At the other extreme it
could become negative, I suppose, if the results
were dangerously misleading. A worth-per-inter-
view function with some claim to applicability
isw, - w|B| where Vo and v are appropriate

values. If an interview in a survey which
provides an unbiased estimate is valued at $10
and one in a survey with a 5% bias is deemed

gorthless then v_ may be near $10 and w near
200.

5. Optimizing nv

To illustrate the application of this
representation consider determining the economic
optimum level of vigilance when o and n, are

fixed, at or and n: say. _We wish to maximize,
by Jjudicious choice of kv, worth per interview
minus cost per interview for the survey or
(wo-w|B|) - v/(l—:v) oi (wo-w+ynv-v(l-uv)'l,
where y = w[1-.4a (1-ns)]. The answer by
differentiation is to set (1-x,) = v/y. This

argues for increasing vigilance if it costs less

5b/If bias were removed by some kind of adjust-
ment, say a subsample was reinterviewed and a
correction made then one would focus on the
quantity C.
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(i.e., v decreases) or if reduction in bias
becomes deemed more worthwhile (i.e., w increases)
or if bias from other sources is introduced

(i.e., a*(l—n:) increases).

Plugging in the values suggested, namely
v =$.05, w = $200, o* = .8 and n: = .60, we find

that n, should be .95. This may only verify that

we have chosen the parameter values to be
reasonable in the light of actual practice. The
net worth per interview in this case is -$5.3,
however and this does not sound too reasonable.
It appears that bias is very large in this
example. If vigilance drops to .90 then the net
worth per interview becomes -$33.5 while if it is
increased to #, = .99 then the net worth per
interview is -¥21.5. Thus we see that the
optimum is "sharp" to this extent.

6. Styles of Interviewing

Our speculations about cost functions are,
we believe, of some interest and may argue for
further work on the numerical values of the
constants. The investigation which we did in
fact carry out, was an experiment-within-a-survey
designed to find out what effect changing the
style of interviewing would have on the response
error parameters.6/ We drew a sample of 1uk
tracts in a way so as to parallel the sample
drawn for the December 1962 Enumerative Survey
in North Carolina. Our sample was not used to
make estimates of livestock and crops, although
the data were collected in exactly the same way.

There were six different initial enumerators,
two in each of three sub-regions of the state.
An observer accompanied each initial enugerator;
he timed suE-tasks of the interview and coded
utterances."7/ The observers’ data were
collected to allow us to see whether the various,
styles of interviewing differed greatly in time
requirements. Except as we will mention below,
they did not and thus we can concentrate directly
on the variation in response errors by
differences in style of interviewing.

Each initial enumerator was trained to inter-
view in 8 different ways. These formed a 27
factorial arrangement. The three factors were
called location instruction, respondent
instruction and approach instruction. The two
levels of location were fields-also and house-
only. Under the fields-also instruction the
enumerator asked the respondent if he might go
to the fields as the data were collected on crops
and livestock, while when he interviewed under
the house-only instruction he carried on the
conversation in the yard or house.

6/Progress Report 34 carries the more detailed
description of this work.

7/During the June 1962 Enumerative Survey we
carried out an Observational Study of Inter-
viewing TEchnique..." which is discussed in
Progress Report 32.
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Variations in the respondent instruction
were called best and first. Under first, the
enumerator began asking the schedule questions as
soon as he found himself talking to some one
connected to the tract, while under best he was
to determine, by each section of the question-
naire if it looked possible, who would be best
informed and best able to answer and talk only
with them.

The approach instruction had two alterna-
tives, friendly and official. Under the friendly
approach the enumerator looked at the respond-
ent’s eyes while asking the questions and down at
his papers while the respondent answered. This
was reversed under the official approach. Also
under the friendly approach the enumerator moved
closer and side-by-side versus more distance and
head-on for the official. Extra topics of
conversation were discouraged under the official
but pursued more naturally under the frlendlx
approach.

T. Effects on Behavior during the Interview

The effectiveness of these instructions in
producing changes in the enumerators behavior is
open to some question. For example, the inter-
viewer may have attempted to ask questions of
the housewife or young son when he was under the
first instruetion but in a majority of cases he
would have been referred to the operator himself
and ended up talking with the same person that he
would have under the best instruction. However,
we can tell by the increased number of don't know
responses under the first respondent instruction,
that there was some effect on the interview.

Although for six of the eight treatments, 25
to 290 minutes was the average time per interview
there was a decided difference between the
official and friendly approaches within the
fields~-also and best instructions. There the
official approach Tcost" only 22 minutes while
the friendly approach cost 37 minutes per
interview.8/ This shows some influence of the
instruction and also it is important effect in
that the fields-also with best is an attractive
combination.

8. Effects on Response Errors

We examined the response errors on four
kinds of items: field crops and livestock by the
closed and open segment basis. We also distin-

8/Table L of Progress Report 34 contains these
data and also shows the breakdown of time by sub-
tasks within the interview. This shows that the
extra time was largely taken up in '1ntroductory
conversation' rather than in "other tqpics'.
Other topics did show a slight increase under the
friendly approach, however.

guished, where applicable,9/ the three kinds of
response errors. Thus we looked at many cross-
classifications and, when dealing with scatter,
at many analyses of variance. We found relatively
few showing significance, and our chances of
making a type I error by reporting them all is
high. But their significance level is not the
only reason that we think these relationships
should be considered as suggestive. Thus we'll
report on all of them and try to guess which ones
may hold up in future survey experience.

The respondent instruction was practically
never shown to be a source of change in level of
response error. There was a suggestion that
first responses were more stable than best re-
sponses on hog items for the entire farm Zopen
segment). The data showed that of 17 unstable
responses 13 were made under the best instruction,
while the 34 stable responses were split evenly.
This result is so contrary to what would be
expected that it cannot be taken too seriously.
There, however, is a suggestion that the
respondent who is selected under the first
instruction may turn out to be the "best
informant on hog items; that is, the farm operator
may not know the hog enterprise as well as he
does the rest of the farm.

The location instruction, fields-also,
reduced response error in a number of places
relative to the house-only iastruction. Fields-
also seems to cause higher stability, larger L

for acreages of "other land" in the tract. This
category includes house lot, "woodland not
pastured, swamp, pond, idle land...". Of 47
fields-also interviews, 37 were stable while of
L5 house-only interviews only 24 were stable on
the other land acreages. It is reasonable to
expect that looking at the land itself would
enable the interviewer to better classify the
areas in accord with the schedule instructions
and particularly when the category is as broad
as tnis one. In practice the reported acreage
under "other land" suffers heavy office editing
so perhaps improvement here is not worth
attempting to get.

The number of tracts with non-zero hog
numbers, 28, was too small to allow us to
estimate all three response-error parameters so
we used a combined index of discrepancy, namely
the difference in the two reports divided by the
largest number reported. The fields-also

9/The final formulation of the response-error
model came while we were doing this analysis so
that much of our work would have to be redone if
we were to be faithful to the current model. We
were using what were called D-scores as measures
Sf response errors. We distinguished "stable" s
mid-scores and hlgh D-scores and this
corresponds to the stability, scatter and
vigilance breakdown of the current representation.
See Progress Reports 33 and 3k.
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instruction had a smaller mean value for this
index than did house-only. The fields-also
instruction seems to bring out more vigilance
and higher stability on the principal crop item.
This question asks for the principal crop and its
acreage for the entire farm, an open segment
definition. 1In both of these cases the fields-
also effect may be present and desirable but we
do not find any compelling reason for it. There
may be a generalized effect from asking to see
the fields that puts the respondent in a more
serious frame of mind.

In general on the crop items the official
approach showed up as more beneficial than the
friendly. Data were collected on 584 fields and
251 of these were done under the official
approach. Of these 251, there were 13 of them
with a different crop reported initially than at
the follow-up enumeration. Of the 333 fields
done under the friendly approach 33 were.reported
as a different crop. This kind of error is of
the vigilance type. Under the official approach
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27% of the reported yields per acre (on 112
fields) were stable while this was only 165
under the friendly approach (used on 134 fields).
There was also some evidence, based on the index
of discrepancy mentioned above, that the
official approach is superior to the friendly on
hog items but inferior on cattle items. Thus
while the picture is mixed for livestock items
the official approach seems to work on the crop
items.

In the course of searching for effects on
response errors we uncovered some apparent
interactions among the instructions. There was
more stability in acreages by tenure status when
best was paired with fields-also and first with
house-only than when best went with house-only
and first with fields-also. The latter two

combinations would be expected to be more awkward
to handle and to cause a loss of rapport, so that
when the questions on land rented out and so on
arose they could have more easily been mis-
understood .
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EDUCATIONAL OUTPUT BY LEVELS, KINDS, AND NUMBERS

Marjorie O. Chandler, U.S. Office of Education

In this paper, I should like to discuss
certaln output measures obtained by the U.S.
Office of Education.

At the outset, a brief statistical overview
of the educational system may be in order. At
the lower end of the scale, we find that about
two-thirds of 5-year olds are now enrolled in
school. During the usual age span for elemen-
tary grades (6 to 13) about 99 per cent of our
youngsters are attending school. During the usu-
al high school age span (14 to 17) about 93 per
cent are enrolled in educational institutions.

At present, about two-thirds of our youth
graduate from high school. A little over half
of the high school graduates--or about one-third
of the age group--may be expected to enter col-
lege. The number of college graduates will prob-
ably be a little over half the size of the group
that entered four years before, or about a fifth
of the age group. The number of Master's de-
grees will be about a quarter as large as the
number of Bachelor's two years before, or about
one-twentieth of the age group. The number of
Doctor's degrees will be about one-sixth as
large as the Master's three years earlier, or
under one per cent of the age group.

Now I should like to give you some more de-
tailed facts and figures on outputs which will
also serve to indicate the sorts of data that
USOE collects. I shall also mention some areas
vhere we do not collect data.

It seems reasonable to begin our considera-
tion of outputs at the point of high school grad-
uation. So far as lower levels are concerned I
might note that USOE does collect data on the
number of students enrolled in each grade in ele-
mentary and secondary school.

Since we do not yet have a firm count for
the academic year just ended (1964-65) I am go-
ing to use as a base the academic year 1963-64.
Table 1 gives a quick summary starting with that
year's group of high school graduates.

In 1963-64, the total number of high school
graduates was about 2 1/3 million. This figure
represents an increase of about 18 per cent from
the immediately preceding year, reflecting the
great rise in birth rate following world War II.
It is estimated that graduates in 1964-65 (the
year just past) will be up 18 per cent from
1963-64. To indicate how atypical these bulges
are, I might point out that from 1961-62 to
1962-63 the rise in graduates was about 1 per
cent, and for the previous year, there was a
decline of about 2 per cent. Further, the cur-
rent estimates suggest changes of less than one
per cent a year for each of the next three years.

The 1963-6/ high school graduates represent
about 69 per cent of their age group. It would
be beyond the scope of my paper to discuss in de-
tail the problems in defining and identifying an
appropriate denominator for a figure such as
this, Let me just note that USOE has been using
as a denominator (the base population) one-half
of the 17-and 18-year-old population, since these
are typical ages at the time of high school grad-
uation.

Cne thing we don't know enough about is the
curriculum pursued by the high school graduates,
a point of special importance for those not going
on to college. How many were trained in business
courses, in auto mechanics, and so forth? Some
data have been collected on curriculum for a re-
cent class, and the analysis is in progress.
Meanwhile, we do know specific course enrollments
for certain years--how many students were en-
rolled in typing classes, in mathematics, and so
forth--but this is probably not as helpful as in-
formation classified by over-all curriculum.

As noted earlier, about 69 per cent of young
people finish high school. when did the other 31
per cent leave, and where did they go? We can
tell something about when on the basis of our
grade-by-grade enrollment statistics. while some
few get lost every year the number is slight
until about 8th grade when several per cent start
to drop off each year. The biggest single loss
is between 10th and 11th grade; about 10 per cent
of 10th graders do not show up for 1llth grade.

As it happens, a student who progresses at the
usual rate should reach llth grade at age 16;
school attendance laws often relate to age 16, so
perhaps drop out at this grade is not very sur-
prising. what happens to the drop-outs is a
question which USOE does not survey routinely,
although some information is available elsewhere
on this very interesting point.

Turning now to the college level, we find
that there were about one and a quarter million
(1,225,000) first-time students in degree credit
programs in fall 1964. This figure is about 53
per cent as large as the number of high school
graduates for the immediately preceding year. It
should be noted that not all of the 1964 college
entrants came from the 1963-64 graduating class,
although the majority undoubtedly did. Another
point to keep in mind is that our fall enrollment.
studies somewhat underestimate the total number
entering college: some students may enter at
other times. Periodically we have collected full-
year data but have not done so for the past few
years. Despite these limitations, the figures on
fall enrollment versus high school graduates are
generally of interest.



First-time college enrollment spurted in an
unprecedented way in 196, increasing about 17
per cent from fall 1963. Another rise of about
18 per cent is expected for this fall (1965).
This is quite different from what the colleges
have been seeing--about 1 or 2 per cent rises
from 1962 to 1963, and from 1961 to 1962. These
figures closely parallel the changing figures on
high school graduates which I cited earlier in
this paper.

The college output in 1968 will consist
heavily, although certainly not exclusively, of
1964 entrants. The forecasted total is for some
666,000 Bachelor's and first professional degrees.
This figure is about half as large (54%) as the
number entering four years earlier (1964). Like
the 1964 entrants, the 1968 graduates will be
substantially more numerous than the immediately
preceding class; the rise in graduates is esti-
mated as 19 per cent over 1967.

Cther forecasted outputs that involve sub-
stantial numbers of 1964 high school graduates
are those for Master's in 1969-70 and for Doc-
torates in 1972-73. The Master's degree group
will then be about one-fourth the size of the
Bachelor's group two years earlier. The 1972-73
Doctorate group, in turn, will be about one-gixth
the Master's group of three years earlier. We
are now dealing with very small fractions of our
starting group of 1964 high school graduates:
about 7 per cent for Master's and about 1 per
cent for Doctorates.

Cur 1964 college outputs, on which current
data are available, may be worthy of somewhat
more detailed mention. In 1963-64 there were
about 460,000 Bachelor's degrees and about 42,000
1st professional degrees. At this point it might
be appropriate to explain that in USOE statistics,
1st professional degrees (such as }i.D. or Bache-
lor of Laws) have traditionally been grouped with
4~year Bachelor's degrees. In the past few
Yyears, however, data have been collected sepa-
rately for 4-year cegrees and for the lst profes-
sional degrees requiring a total of 5 or more
years of higher education.

For each level of degree the U.S. Cffice of
Education reports a count by field of specializa-
tion. Perhaps a few of the findings of this
field count for 1963-64 will be of interest.
Starting with the 460,000 j-year degrees, we find
that the largest of the 25 broad fields consid-
ered is education, accounting for virtually a
quarter of degrees at this level. The second
largest at the Bachelor's level is social sci-
ences, with about one-sixth (17 per cent) of all
degrees, and third is business and commerce with
about one-eighth (12 per cent).

Among lst professional degrees requiring 5
or more years (about 42,000 degrees) by far the
largest mumber are found in health (33 per cent)
and legal areas (26 per cent).
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At the Master's level there were about
101,000 degrees in 1963-6. Education looms very
large, accounting for 40 per cent of the total
number of Master's degrees. Engineering is sec-
ond with 11 per cent of all lMasters, and social
sciences is third with 9 per cent.

At the Doctorate level there were about
14,500 degrees in 1963-64. Here, the largest
fields are physical sciences with 17 per cent of
all Doctorates, education with 16 per cent, and
social sciences and engineering with 12 per cent
each.

In giving you an overview of USOE statistics
on higher education, I have deliberately post-
poned the question "what is higher education.”
The issue of definition arises in this paper be-
cause when I spoke of output of higher education
I was speaking only of that segment on which the
U.S. Office of kducation collects data. Undoubt-
edly, data on other types of post-secondary out-
put would be valuable for a variety of purposes.

For statistical purposes, the USOE inclucdes
in its universe of higher education those insti-
tutions which meet the following criteria: (1)
Institutions accredited or approved by a nation-
ally recognized agency, by a State Department of
Education, or by a State university are included.
(2) Institutions not meeting the first criterion
are eligible for inclusion if their credits are
accepted by not fewer than three accredited in-
stitutions. I want to emphasize that I am speak-
ing of inclusion for statistical purposes and not
of USOE approval of institutions; USCE does not
accredit, rate, or otherwise approve institutioms.

Clearly, other criteria of higher education
are conceivable; in the realm of post-secondary
education the borderline between in-out of higher
education is a rather hard one to establish.
There is probably general agreement that colleges
of barbering, for example, are properly excluded.
On the other hand, Major Seminaries of the Roman
Cathclic church or schools of nursing--many of
which are not included in USOE statistics--may
for some purposes belong in "higher education.”
In any case it seems clear that the 1964 USOE
figures of about 1i million first-time students
and about 5 million total enrollment represent
only a modest portion of post-high school educa-
tion.
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Table 1.

Date )
Population
age (17+18)/2% 1964 3,340,000
High school
graduates 1963-64 2,302,000

First-time college

enrollments Fall 1964 1,225,000
B.A, and 1lst

professional degrees 1967-68 666,000
Master's degrees 1969-70 168,000
Doctor's degrees 1972-73 28,000

* % population aged 17 + 18

Source: Unpublished data prepared by

Reference, Estimates, and Projections Branch,

Division of Statistical Analysis,
National Center for Educational Statistics,
United States Office of Education.

Actual and expected educational outputs at various levels.

Per cent based on:

(17-18)/2 High school 1st time B.A. and M.A.
popul. * graduates college 1st prof.
1964 1963-64 1964 1967-68 _ 1969-70
100
69 100
37 53 100
20 29 54 100
5 7 14 25 100
0.8 1.2 2.3 4.1 16.4
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MEASUREMENT OF EDUCATIONAL QUALITY: SUMMARY AND PRCGNOSIS

Frederic D, Weinfeld, U.S. Office of Education

It is unfortunate that in a society which
talks so much about the need for the best possi-
ble education for its youth we are forced by
honesty to say that the evaluation of its educa-
tional processes and institutions is woefully
behind the state of the art. "Good schools,"
"excellence," "quality education" and other
loose terms are bandied about without defini-
tion. If we attempt to cut through the seman-
tics we find that the terms are operationally
defined by the criteria used in their evalua-
tion. To some, therefore, a M"good" school sys-
tem is one which has a highly paid staff and a
low pupil-teacher ratio, to others it is ome
which has an active PTA, or one which is build-
ing new and beautiful structures, or one which
1s expending large sums of money on modern tech-
nical learning aias, or one whicia is introducing
innovations in techniques, materials, and
curricula. In short, it is assumed that the
school which does something more than other
schools is a better school. There 1s an obvious
hiatus here between school practices, policies,
and facilities which are considered beneficial
and their actual effect upon the students.
Little focus is put on the real educational out-
put of the school, the level of educational
attainment of the students; instead inappropri-
ate headcounts, such as the number of students
going on to prestige colleges, the number of
Merit Scholars, the amount of scholarship funds
awarded to the students, or in some cases, the
average test scores of the school are used as
criteria of school quality. And so the logical
criterion measure of output, the amount of change
or growth in the student himself brought about
by the school 1s neglected. Under the egalitar-
ien views of some of our educators, it is assum-
ed that our schools do equally well for all
students and develop them to the full extent of
their potential--whatever that misunderstood and
troublesome clich€ means.

The school system should be evaluated, as
any other operating system would be, by the
efficlency of the system, measured in output per
unit input within classifications of schools
grouped accoréing to their size, funds available,
type, etc. In other words, compared to other
similar schools how much "bang®" is a school
getting for its "buck." This is indeed a stark
way of looking at the problem. we must discard
descriptive characteristics of a school system
as the valid criterion of what it accomplishes.
Though chrome ornaments on an automobile add to
its cecorative appeal they in no way add to the
performance of the vehicle itself; so too in
education the performance of the system is the
proper criterion, not its "good looks." But if
indeed we wish to use the beauty of a school
plant as a criterion measure let us do it, but
let us not call the resulting scale "quality of
ecucation" or impute it to be a measure of what
goes on insice the school.

It has been assumed that the more money a
school spends the better it is. Only insofar as
higher expenditures do indeed contribute to the
ecucational attainment of the students, is per
pupil expenditure a valid criterion measure. In
fact data has revealed that some schools with
meager budgets are contributing more to the
growth of the students than other less etfficient,
overrated schools with higher expenditures. The
effects of other school characteristics, such as
school policies and practices, upon student out-
put nust first be investigated before advocating
school expenditure as valid measures of school
quality.

Schools have many educational goels and out-
comes, such as the ability to think and evaluate
constructively and creatively, the appreciation
of our democratic heritage, the acquisition of
good habits and attitudes, etc., and specific
criteria are needed for evaluating the schools
effectiveness in meeting each of the defined
objectives. For many of such goals we have not
yet devised satisfactory measuring instruments.
However, one major goal of the schools which is
conceded by everyone is the acquisition of basic
skills in the use of words and numbers. Since
standardized achievement tests currently in use
by the schools measure the level of student
achievement in the various basic skills, they
can be used as a criterion measure of the schools
effectiveness in achieving this specific goal.

As hot as the "pursuit of excellence" has
been in the past decade, the quarry has eluded
us because the searching parties have been few
and ill-equipped. The members of educational
establishments have in the past been reluctant
to evaluate themselves, today they are only
slightly more receptive to the idea of finding
out what is going on in the schools. They are
concerned with the testing of students, and
achievement test scores are, of course, proper
criteria for the assessment of the output of the
schools; however, most schools unfortunately,
consider a perusal of the average test scores to
constitute an evaluation of the school. Some
school systems and States have even published
local norm tables for various achievement tests
with the bald statement that the norms were to be
used to evaluate the quality of the schools with-
out any recognition of the fact that the schools
differed greatly in size, expenditure, staff, and
facilities, and that they were educating students
who differed greatly in their socio-economic
status, family background, ability, motivation,
and past preparation. Rarely have evaluations of
schools been based on a sound research design
which controlled in some way the variations in
the characteristics of the school and the student
body so that sensible comparisons between schools
could be made.
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It is evident that only when such controls are
used should there be an attempt to proceed to
investigate the effect of the treatment varia-
bles, those characteristics of the schools which
are thought to enhance educational attainment.

Of all the studies of school quality done
in the past few are worth reporting, One of the
better research studies has been the New York
Quality MHeasurement Project. This project,
started back in 1957 by the Division of Research
of the New York State Education Department, se-
lected 103 schools throughout the State for lon-
gitudinal investigation. I.Q. data were col-
lected and varicus grades were tested for three
consecutive years with a battery of achievement
tests. Some limited school data were also col-
lected on school size, socio-economic level,
type of community, staff, and teacher training.
Mort's "The Growing E£dge," an instrument for
measuring the adaptability of a school, the de-
gree to which a school employs modern instruc-
tional techniques, was also used as a criterion
measure. Schools were then grouped by socio-
eccnomic level and community type for compari-
sons and separate norm tables were derived for
these groups.

In this study a school's effectiveness in
teaching the basic skills, measured by standard-
ized achievement tests, was assessed by compar-
ing its test results to those of other similar
schools. After grouping the schools by communi-
ties which had similar characteristics there
were, of course, still great differences in the
educational attainment within each group. Also
there were great differences in the expenditures
of the schools. The amount of money spent by a
school is only a rough measure of its quality
level, and so it is easy to find schools with
high expenditures which do not produce students
with high achievement and similarly, we can find
efficient low expenditure schools which turn out
students with high achievement. In the New York
study it was found, on closer examination, that
the relative effectiveness of a school system
varies with the I.Q. score of the student, the
soclo-economic level of the student, the subject
matter content, and sex of the student. It is
not simply a matter of one school being better
than another, rather it is that one school does
a better job with a particular type of student
in a certain subject matter area. Schools have
strengths and weaknesses in specific areas and
are not simply universally good or bad.

Cne wishes, however, that more comprehen-
sive input data on the students and school char-
acteristics had been available in the New York
study so that the analysis could be further re-
fined. For then students could be grouped, or
controlled, by home background, attitudes toward
school, etc. After having controlled student
input we could go on to investigate and try to
C¢iscover the important school characteristics
which influence the attainment of the students.

I might mention, as an aside, that such compre-
hensive data is available in the Project TALENT
Data Bank from tneir large 1960 study. Also the
Iowa Educational Information Center is now start-
ing to collect interlocked comprehensive data on
schools, including student home background data,
test scores, teacher data and school data, which
could be used in studies of school quality.

Two major studies of school quality underway
at the present are worth mentioning. One is the
Carnegie Assessment Project which is now in the
stage of developing testing instruments to be
used in a nationwide study to measure the wider
outcomes of the schools. The other study is the
Pennsylvania Quality Education Project which is
now nearing completion. This is an exploratcry
attempt to develop criteria of school quality and
to assess measures and indices of these criteria.

I would now like to turn to the effort of
the U.S. Cffice of Education in the measurement
of Educational Quality. The National Center for
Educational Statistics is now in the midst of
conducting the "Educational Opportunities Survey"
as requirec by the Civil Rights Act of 1964.

This fall almost a million school children, from
Grades 1 through 16, will participate in a major
stucy which will collect comprehensive data on
the students, including their home backgrounds,
attitudes, ability levels in several basic skills,
their teachers, and their schools. The data from
this study are intended to do triple duty. They
will fulfill the primary purpose of surveying the
lack of equal educational opportunity for chil-
dren of minority groups, they will, we hope, be a
source of invaluable data for other educational
researchers, and they will provide another needed
set of basic cata to the Division of Cperations
Analysis. This Division, within the National
Center, is now in the process of developing a
mathematical model of educational attainment.

The basic plan for this effort is to identify

the pertinent variables, .those school character-
istics which affect educational attaimment, and
to determine their relative importances, control-
ling, of course, on student input variables and
certain school characteristics. Having found
these pertinent variables we intend to ascribe
costs to them and finally to determine by linear
programming the optimum allocation of available
funds for the maximization of educational attain-
ment.

Cost and quality are often discussed togeth-
er. As I mentioned earlier, high expenditure
does not insure quality in a school. It is evi-
dently the judicious use of funds on factors con-
tributing to the educational attainment of the
student which is of import. It would be of great
value to the Cffice of Education if we could de-
termine the relative effects of various possible
alternatives for improving school quality. (And
here we intend to use the concept of school effi-
clency as a measure of school quality.) For then
ve could make our decisions on the basis of the



most efficient alternative which would give us
the maximum educational output for a given re-
source or dollar expenditure.

In summary, the path ahead in the measure-
ment of school quality leads to the very simple
realization that in order to do this properly we
must first specify our goals and determine the
appropriate criterion measures, then we rust con-
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trol on relevant student and school characteris-
tics. Also, because of the wide organizational
variations in the schools throughout the Nation
it is advantageous to group the schools by geo-
grephic region, type of school, school size, tax
base, or any other meaningful classification.

By using such a procedure we can reasonably ex-
pect to improve our assessment of the schools.
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OPERATIONS RESEARCH IN EDUCATION

Arnold A. Heyl, U.S. Office of Education

It is not my purpose today to survey the
literature of operations research in education.
I will not attempt to summarize such very large-
scale operations research activities as the edu-
cational planning projects conducted primarily
in Europe by the Organization for Economic Coop-
eration and Development, the general purpose of
which is to plan for educational growth in a
given country in relation to the total economic
development of that country. Nor will I discuss
the smaller-scale activities, more nearly resem-
bling systems analysis, which are being con-
ducted at a number of educational institutions
in this country, the purpose of which is to ra-
tionalize the operations and decisions of those
institutions or some other operating educational
institution. There are among those projects a
number of excellent examples of operations re-
search in education, but at this time I would
like to keep them in the background.

This afternoon I would like to take quite a
parochial stance and discuss with you those oper-
ations analysis activities being undertaken and
to be undertaken at the U.S. Office of Education.
In January of this year the Division of Opera-
tions Analysis was established in the National
Center for Educational Statistics in the U.S.
Office of Education. I'd like to report to you
on the "health and welfare" of that Division and
on its future. Our broad mission is to develop
and maintain a quantitative, analytical model of
the educational system in the United States,
utilizing the techniques of operations research
to aid the educational decision-maker in formu-
lating policies and charting future courses of
action.

The words 'quantitative' and "analytical"
have mathematical connotations and the mathemat-
ical model, one of the hallmarks of operations
research, is at the heart of our thinking. Such
a model will include a representation of the flow
of students through the system; will describe
the growth and utilization of professional staff
at all levels in the system; will take into ac-
count the characteristics of curricula; and will
consider the administrative organization and fi-
nancial resources of the system. It will also
permit the educational system to be related to
the total United States economic system so that
impacts of education on the economy and of the
total economy on education can be evaluated.

Much as we would like to do so, we are not
in a good position to begin by formulating the
model. We must grapple with more fundamental
matters, and first among these is developing an
operations research capability. In February the
staff of the Division of Operations Analysis in-
cluded three professionals. Now the number of

senior research personnel has doubled and we hope
for additional strength and experience in opera-
tions research as our group continues to grow.
Present members of the staff are concentrating on
selecting the relevant variables to describe the
elements of the educational system and establish-
ing their parameters and inter-relationships.
Then we can proceed to structure the elements and
develop mathematical models to represent that
structure analytically. These separable activ-
ities cannot be carried out completely separately
and sequentially and hence we have begun a number
of studies which focus on specific segments of
the total structure and will culminate in sub-
models of it.

The flow of students through the system is
one of the segments under study, and Dr. Chandler
summarized in her presentation some of the infor-
mation already available in the Office which
bears on this topic. With those data some fairly
firm conclusions can be drawn concerning public
school enrollment at the elementary and secondary
levels. These enrollments have been charted and
forecast at the national, and to some degree at
State levels. Non-public school enrollments at
these levels are less clearly defined, and we are
currently trying to improve this complementary
segment. Our immediate goal is to describe ele-
mentary and secondary student flow in both public
and non-public schools by means of sets of curves
and functions with their parameters.

Despite all the statistical knowledge we do
have, gaps and voids continue to exist, and hence,
the immediate goal is just the beginning. As
Dr. Chandler also mentioned, we know all too
little about what's inside a secondary education;
what levels of training the 2 1/3 million high
school graduates have had. We know even less, in
any integrated fashion, about where those who
leave secondary education go. In the immediate
future efforts will be directed toward shedding
light on these two unknowns. What kinds of stu-
dents leave secondary school? What segments of
the range of intellectual levels do they repre-
sent? What socioeconomic levels do they repre-
sent? To what kinds of occupations do they go?
What other kinds of training do they get and by
what means? Where do they ultimately take their
place in the social and economic fabric of our
Nation? More complete knowledge of the structure
of potential our high school graduates possess,
and a clearer picture of '"dropouts" are already
included among the stated requirements of educa-
tional decision-makers. The data which
Dr. Chandler mentioned exist in other agencies
are in general limited in scope either substan-
tively or in area of applicability. We hope to
broaden the view and sharpen the picture.



A similar set of educational problems and
the research problems related to them can be
stated concerning higher education. Their com-
plexity is increased because of the increased
diversity in programs of study at the undergrad-
uate and graduate levels. And at these levels
the additional dimension of student mobility en-
ters the picture as a significant variable. We
need not only to know what kinds of high school
graduates enter what kinds of college programs,
and how persistent they are; but also, what kinds
of institutions enroll those graduates and where
they are located. Data are available at several
points along the way in higher education on both
kinds and numbers of students. Our efforts will
be directed toward selecting significant indica-
tors, eliminating gaps in the data, and develop-
ing a meaningful structure.

The measurement of level of educational
achievement, which comprises another major seg-
ment of our efforts, has taken on increased im-
portance in recent months and we are taking steps
to broaden our information on this basic indica-
tor of the status and progress of education.
Reliable measurement of the level of educational
attainment at the national level is not yet avail-
able. Technical matters related to comparability
of measuring instruments and philosophic differ-
ences related to national assessment have thus
far militated against such measurement programs.

Dr. Weinfeld has already mentioned that this
fall in an Educational Opportunities Survey re-
quired by the Civil Rights Act of 1964, some data
on educational achievement will be collected,
along with other data concerning students' back-
grounds and their school and community environ-
ments, from a nationwide sample of elementary and
secondary students and from a smaller sample of
students enrolled in higher education. These
data together with earlier data from project TAL-
LENT will provide initial material for models
that use achievement as a criterion. More broad-
ly representative data may become available in
1967 as an outcome of the research project cur-
rently being sponsored by the Carnegie Corpora-
tion which Dr. Weinfeld also cited. The corner-
stone of this project, the purpose of which is to
develop a national assessment of educational
achievement, is a group of measuring instruments
which are specifically designed for program eval-
uation and specifically designed to preclude
individual evaluation or any indication of a
national curriculum.

Educational achievement is not only the in-
dicator of the level to which we have educated
but also plays a vital role as a primary criter-
ion in the measurement of quality in education.
Similar statements can be made concerning the
importance of measurement of educational level in
connection with evaluation of program objectives.
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How effectively are our curricula meeting our
needs? 1Is content at one level well articulated
with content at the next? How effective are our
methods in fostering learning on the part of our
students? Analysis of achievement data can pro-
vide at least partial answers which can be inter-
preted in the context of other aspects of the
educational process.

In advance of the availability of these data,
we have begun research in parameter and relation-
ship estimation with variables which we feel with
some certainty are relevant to the process of
education. Toward that end, one of our current
efforts involves some special analyses of data
collected on some 400,000 secondary school stu-
dents who participated in project TALENT in 1960.
We plan to use a variety of regression analysis
techniques in seeking structure among not only
achievement variables, but also student, teacher,
school, and community characteristics which are
available in the TALENT data. As we progress in
this area we plan to use other bodies of data
which already exist and also to relate our find-
ings from these efforts to current data. Resource
allocation studies and studies of costs of educa-
tion, which I'll mention again later, may also
utilize these results.

You may have noticed that my remarks concern-
ing educational achievement, as were my earlier
remarks about student flow, have been heavily
weighted toward elementary and secondary educa-
tion, and measurement of college and university
students had only the barest mention. At the
lower levels curricula are less complex, measures
are in greater variety and abundance and more
easily developed where lacking (though some ex-
cellent general achievement measures which are
well accepted exist in higher education), the vol-
ume to be measured is roughly ten-fold that of
higher education; and I could go on ... But per-
haps the most important reason for our beginning
at the elementary and secondary levels is the
recently enacted Public Law 89-10: The Elementary
and Secondary Education Act, 1965. This Act spe-
cifically requires yearly program evaluation by
techniques which include measurement of education-
al achievement. Nonetheless, as we progress and
time and staff become available, it seems clear
that our work will lead us into measuring achieve-
ment in higher education.

From what I have said it is apparent that the
results of our efforts have implications for man-
power, and we intend this to be so. The product
of the educational process is manpower and the
studies I have discussed are all bent toward find-
ing out more about that product. As still another
major area of endeavor, separate efforts must also
be undertaken to relate that product to the de-
mands in the total manpower structure. The de-
tailed study of the feedback loop within the edu-
cational system from output as graduates to input
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as professional staff seems particularly appro-
priate for the Office of Education. How is level
of preparation associated with level of teaching?
What are the patterns of faculty mobility, and
how do they relate to experience, salaries, per-
sonal and social goals, and other factors such
as these? Over what ranges is the relationship
between level of educational expenditure and
quality of instructional staff significant? These
are but a few examples of questions concerning
which greater insight is needed. Our present
work is focused on assessing the data base, bol-
stering where necessary, integrating within the
area, and relating to other areas of data.

As we progress in our analysis of the prod-
ucts of education, we will assure that our work
is related to other agencies' manpower research
efforts and other sources of manpower data.
Questions similar to those I raised concerning
"dropouts' can also be asked concerning educa-
tional output generally.

The costs of education--in dollars, manpower,
facilities, and other resources--represent still
another area of investigation to be included as
a part of the total model development effort.
Estimation of the cost per student of education
to specified levels will be developed not only
in overall terms but also for broad fields with-
in the total spectrum of education. In other
studies the cost of educating various segments of
the population to specified levels will be esti-
mated, the value of such educational programs
will be assessed, and the "flow of funds" through
the educational system will be described.

Projected costs and projected effects must
be related in cost-effectiveness studies so that
alternative courses of action can be considered
and evaluated and decisions concerning allocation
of resources made. These studies, to be maximally
useful, must take into account economic factors
outside of education both of the kind which have
an effect on education, and of the kind which are
affected by education. For example, a signifi-
cant decrease in the dropout rate at the second-
ary level forecasts an immediate ''shortage'' ef-
fect on certain segments of the labor supply, a
later effect towards increasing college enroll-
ment, and perhaps a still later "surplus" effect
on other segments of the labor supply. The over-
all model of the educational system under devel-
opment will enable consideration of such possible
effects.

In summary, the analytical models of the edu-
cational system that are being developed will en-
compass quantitative relationships describing
flow of students through the system and into the
labor force, flow of faculty and staff into and
out of the system, allocation of resources of all
kinds to programs conducted by the system, and
measures of the costs incurred for and gains de-
rived from those programs. Our goal is to enable
the educational decision-makers, through the use
of these quantitative models, to evaluate the
progress of current programs and to assess, prior
to their adoption, proposed courses of action and
proposed policy changes in the sphere of educa-
tion.
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Discussion

W. B, Schrader, Educational Testing Service

Rather than take issue with specific
points in Dr. Chandler's paper, with which I am
in substantial agreement, I would like to concern
myself mainly with advocating a broader defini-
tion of output than she used.

First, it would be desirable if output
were considered to include all those kinds of
evidence which might serve as dependent variables
or criteria in assessing the effects of the many
influences currently at work in education. For
example, information about the educational pro-
grams which high school graduates had followed
could be regarded as describing output. The
College Board is currently planning a study which
will attempt to find out--at the topical level--
what high school students are studying. The in-
fluence of the current ferment in curriculum may
show up more clearly when fairly detailed data
are collected. It seems possible, also, that
topics may provide a better indicator than course
titles for comparisons over a period of time.

Greater detail in existing reports
should increase their usefulness as indicators
of trends. For example, I regret that the cate~
gory of "first-time full-time degree-credit stu~
dents" is no longer reported. Of course, if the
scope of output statistics is enlarged and if the
various series are explored in greater detail,
there is a danger that the sheer bulk of figures
produced will overwhelm the users. Here, the de-
veloping use of computers in information retriev-
al may help to resolve the difficulty by making
it possible to produce special purpose reports as
needed from a comprehensive set of basic data.

Second, it would be highly desirable if
the variables on which data were collected could
be derived from a conceptual structure. ILazars-
feld! has pointed out that while Quetelet repeat-

edly suggested "that special data could be col-
lected to form the empirical basis of a new con~
cept, he never set a concrete example". Educa-
tional statistics needs new, conceptually-derived
variables which, along with some currently used
variables, might make up a system. This kind of
approach seems essential if the kind of solid
forecasts most useful for planning are to be pro-
duced. To describe the tides without considering
the moon would undoubtedly be cumbersome. In
somewhat the same way, the "bulges" to which Dr.
Chandler referred were made plausible by Thompson
and others who foresaw the effect of birth rates -
on future enrollments.

If a broader view is taken regarding
the nature of output statistics, certain implica-
tions for data-collection seem clear. The compi-
lation of data reported in tabular form by insti-
tutions has definite advantages. It seems impor-
tant, however, that these statistics be augmented
extensively by data collected directly from indi-
viduals, preferably using modern sampling methods.
Collecting data directly from individuals would
facilitate studies of relationships and the in-
clusion of more variables. Project Talent and
other special studies are using this approach.

It should be equally desirable for recurrent
surveys. For such surveys, it should be possible
to sample within a school or college to identify
the individuals to be included. We have sampled
in this way to develop test norms.

Finally, I would urge that many frankly
methodological studies be undertaken both to
clarify the interpretation of regularly collected
data and to aid in relating data collected by
different methods but bearing on the same ques-
tion.

TIn Woolf, H., ed. Quantification. Indianapolis,
Ind.: Bobbs-Merrill, 1961.
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THE SUPPLY AND DEMAND OF COLLEGE TEACHERS

A. M. Cartter, American Council on Education

Considering the importance of the problem to
higher education, and the many hundreds of mil-
lions of dollars appropriated by the Federal gov-
ernment for the expansion of graduate education
over the last few years, it #s rather astonishing
that we know so little about the present and
probable supply and demand of college teachers.
The general consensus today as expressed by sev-
eral Federal agencies, the National Education
Association, and many college and university
Presidents and graduate deans, seems to be summed
up in the following three propositions: (a) per-
sons trained at the doctoral level are in in-
creasingly short supply; (b) the quality of fac-
ulty (as measured by highest degree attained) in
the nation's colleges and universities is deteri-
orating; and (c) the situation will worsen over
the coming decade as a consequence of burgeoning
undergraduate enrollments. Over the last few
years various distinguished educational spokes-
men have used such terms as ''disastrous shorte
age", '"'serious crisis', the nation standing vir-
tually paralyzed", "frightening figures", "a
major national scandal" to describe the supply of
college teachers, and have called for "heroic
efforts", "crash programs', and new degrees short
of the doctorate to stem the tide.

At the risk of flying in the face of common-
ly held opinion, I wish to argue the reverse of
the above propositions; namely that: (a) the
"sellers market" in academic personnel is likely
to disappear over the coming decade, (b) the
quality of faculty in the nation's colleges and
universities has improved, not deteriorated, over
the last ten years, and (c) the situation is
moderately well in hand now, and will improve
dramatically in the 1970's. 1In attempting to
support these views the paper will first summa-
rize events of the last ten years, then present
a growth model helpful in projecting supply and
demand conditions ahead to 1985.

The Last Decade

The belief that things are getting worse
rather than better is largely attributable to the
biennial research bulletins issued since 1955 by
the National Education Association on '"Teacher
Supply and Demand in Universities, Colleges and
Junior Colleges."l/ The first report presented
a distribution of total staff by highest degree
for 637 reporting institutions in 1953-54. Suc-
cessive reports, however, have only inquired as
to highest degree of new teachers. The figures
shown in Table I, taken from the various NEA
reports, have led some readers to believe that a
rapid deterioration in faculty quality was in
fact occurring.

A few critics of these reports have noted
that it is an improper procedure to compare aver-
age and incremental ratios, but no attempt has
been made to estimate the magnitude of this dis-
tortion. Table II is an attempt to correct this
procedure, using additional data from the NEA
reports. Columns 1 and 2 are the data used by
Maul to obtain the percentages in Table I. 1In
addition, however, the biennial reports give the

number of new doctorates each year who "continue
in teaching'", and thus do not show up in the
"new teacher" series.2/ These are shown in
column 3 of Table II, and a ratio of new doctor-
ates in teaching to new teachers is computed in
column 4. Now a meaningful comparison can be
made between the average ratio for 1953-54 and
the incremental changes in both the number and
degree level of college teachers. This series
suggests a slight improvement in the proportion
of senior college faculty with the doctorate.

One further factor should be considered
which is also favorable to the view that the
quality of faculty (as measured by highest de-
grees attained) has not deteriorated. A priori
one would assume that teachers with the doctorate
are more likely to make a lifetime career out of
teaching than those without a doctorate. It
would be reasonable to assume that there is a
differential net transfer rate for the two groups.
A recent Office of Education study, to be pub-
lished later this year,3/ indicates that for
1962-63 the rate of those leaving college teach-
ing for reasons other than death or retirement
was 3.17% for doctorates and 7.1% for non-
doctorates. Other data, discussed below, further
indicate that the net transfer rate of doctorates
into and out of teaching has been approximately
zero in recent years--that is, that the in-
transfer rate of doctorates from other emp.oy-
ment was also about 37%. To illustrate the effect
of a difference in the net transfer rate, assume
that the rate is zero for Ph.D.'s and a 5% annual
net loss for non-doctorates. For the 1963/64
class of new teachers, with an initial ratio of
.484, five years later the ratio of doctorates to
total continuing teachers would rise to .548.
Unfortunately we have only one fragment of data
from the COLFACS study to judge by, so this exam-
ple is suggestive only; presumably the separa-
tions rate for non-doctorates is positive but not
greater than seven percent.

If the data in Table II and its accompanying
speculations, were the entire basis of the thesis
that the percentage of college faculty with
doctorate has been rising over the last decade,
it would rest on a weak reed indeed. But this
view is now supported by two new studies. One
was recently presented by this author, drawn from
data collected quadriennially by the American
Council on Education. The findings are sum-
marized in the first two columns of Table III.
The other is a soon-to-be published study
(COLFACS) by the Office of Education, whose find-
ings are summarized in column 4 of Table III.
Whether one views the comparison between total
or full-time instructional staff, it seems clear
that the percentage of doctorates has been rising
for each type of institution. This conclusion
is consistent with the N,E.A, data as presented
in Table II above, although it is just the oppo-
site of the conclusion which N.E.A, drew from its
own material.



Faculty Forecasting Models

Projections of the demand for college
teachers made over the last decade have varied
widely, and most have been such poor predictors
of actual developments that the basis on which
the projections were made needs careful scrutiny.
The best known model is that 9eveloped by Ray
Maul in the 1959 NEA report,5 and now used by
the Office of Education.6/ The model consists
of three ingredients: (a) an independent projec-
tion of future enrollment, (b) an assumed stu-
dent/staff ratio, and (c) an assumed replacement
rate for faculty deaths, retirements and shifts
to other employment sectors. In the most recent
presentation by the Office of Education the
student/staff ratio 17 estimated to average 14:1
for the next decade,7 and the replacement rate
is assumed to be 6%. The choice of the latter
percentage apparently derives from the earlier
Maul model.8/ The result of this model when
applied to Office of Education enrollment pro-
jections is to predict an aggregate need for some
556,000 new college teachers over the next ten
years. Assuming constant quality of faculty, the
Office of Education predicts a probable "deficit"
of more than 120,000 doctorates by 1973/74.°

There are a number of aspects of the current
OE model which I believe lead to a considerable
exaggeration of future faculty needs. First, the
projected student/staff ratio (18:1, based on
total instructional staff) is lower than the
experience of the last decade would indicate.
Table IV, using Office of Education data, shows
the increment of enrollment and increment in
total instructional staff since 1953/54.10/ 1t
has averaged 19.3:1 and there is no clear trend
upward or downward. On reflection this does not
seem an unusually high marginal ratio for a num-
ber of reasons. First, junior colleges, where
the average ratio is 20:1 or greater, represent
a larger portion of increments in enrollment than
they do of the current total (nearly 30% of the
annual increases as compared to less than 15% of
the total). Second, enrollment in public insti-
tutions, where the ratio is moderately high, is
expanding more rapidly than in private colleges
and universities. Third, much of the expansion
is occurring in already existing institutions,
and one would expect there to be some manpower
economies of scale associated with such growth.
Finally, modest changes in technology (language
laboratories, educational television, independent
study, etc.) presumably work to increase the
ratio despite enrollment expansion. A continuing
marginal ratio of nearly 20:1 would mean that the
average ratio will rise from 15.3:1 today to
17.3:1 by 1985. The Office of Education choice
of an 18:1 ratio, therefore, appears to overstate
the expansion needs by nearly 10%.

A second, and more major, criticism is the
use of a 6% replacement rate for faculty, for I
believe it overstates replacement needs by a fac-
tor of three. The reason for believing that this
is such a major error is the following. If one
applied this model to the last decade, beginning
with 1953/54, then we should have experienced a
decline in the percentage of doctorates on
teaching faculties from about 40% to 30%; instead,
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as Table III indicated, it has risen by seven to
ten percentage points for four year institutions.
As I have indicated in another paper, the actual
experience of the last ten years is consistent
with a replacement rate of slightly less than 2%.
Judging by the age distribution of present
faculty (1962/63), and applying appropriate
mortality rates and estimating retirements, my
estimate of the actual replacement r7te for the
coming decade is shown in Table v.11

A third objection to the OE model is that
included in full-time equivalent staff are per-
sonnel for administrative services (few of whom,
below the level of academic deans, would be
expected to have the doctorate), junior instruc-
tional staff (who by definition are teaching
assistants without the doctorate) and a large
number for '"research." Since research personnel
needs are determined by factors largely independ-
ent of the purely educational function, and
doctorates are probably not a large fraction of
the other two categories, it seems much more
appropriate to concentrate just on the needs for
teaching faculty. As a corollary, this requires
counting only new doctorates who enter teaching
as a component of supply, rather than the number
who enter higher education in all of its various
facets.

So much for the Office of Education fore-
casts; as a stone-thrower I should at least
create my own glass house as a target for others.
The starting point is a projection of college
enrollments (E) and doctoral degrees (P) to 1985
in Table VI. The enrollment projection is simi-
lar to that of the Office of Education through
1974, and assumes that the ratio of undergraduate
enrollment to the 18-21 age group rises to .55
by 1985.12/ (It is now approximately .40). The
doctoral projection is that of the author, and
while it is moderately higher than the most
recent Office of Education projection, it is
below that of the National Science Foundation.13/
Assuming that the projections turn out to be
accurate--I believe they are about as good a
guess as can be made--one can then attempt to
analyze the staffing implications of such a
future growth path.

If we are to assess the quality of instruc-
tional staff by highest degree obtained (a rough,
but useful measure), we need to know the total
size of faculty required and the likely number
of teachers who will have the doctoral degree.
Given the enrollment projection, the total faculty
will expand as follows:

(1) Fy = Feoq + £(E-E¢oq)

where F is faculty, E enrollment, and f the facul-
ty coefficient (the inverse of the student/staff
ratio). As indicated in Table IV, f has averaged
.0517 over the last decade, and for the moment

I will continue to assume that it remains con-
stant.

Given the present number of doctorates on
instructional staffs and the doctoral projection
in Table V, the number of doctorates in teaching
will grow in the following manner:




Table I

Percentage of Total Staff in 1953/54 and New Teachers in
Successive Years Who Had the Doctorate

Total Staff in 1953/54 40.5%

New Teachers in 1953/54 31.4
1954/55 28.4
1955/56 26.7
1956/57 23.5
1957/58 25.3
1958/59 23.8
1959/60 25.9
1960/61 25.8
1961/62 27.3
1962/63 25.4
1963/64 28.3
1964/65 27.2

Source: '"Teacher Supply and Demand in Universities,

Colleges and Junior Colleges, 1963/64 and 1964/65,
NEA Research Report 1965 R-4, Table 2.

Table II

Additions to College Teaching Staff and to Doctorates in Teaching

1953-1965
New Continuing Ratio of New
Teachers Teachers Doctorates in
New With Receiving Teaching to
Year Teachers Doctorate Doctorate New Teachers
(@) (2) 3 4)
(Total Staff
in 1953/54) (58,719) (23,768) -- (.405)
1953/54 4,232 1,329 na na
1954/55 4,69 1,333 822 .460
1955/56 6,337 1,695 856 .403
1956/57 8,308 1,953 1,528 .419
1957/58 9,293 2,354 1,529 .418
1958/59 9,100 2,254 1,825 448
1959/60 10,221 2,650 1,894 447
1960/61 11,184 2,886 1,987 .436
1961/62 10,439 2,851 2,115 476
1962/63 12,186 3,092 2,334 445
1963/64 13,562 3,833 2,732 484
1964/65 16,059 4,361 3,084 est. .463 est.

Source: Columns 1 and 2 from NEA Research Report 1965-R-4. Column 3 computed from
Table Y of 1965 Report and comparable tables in earlier reports in the
series. Column 4 is Col. 2+3 + Col. 1. :




(2) D, ?[T-(c+m+r-gi7Dt + bP._;

where the following new forms are introduced:

a = the accretion, or in-transfer, rate of per-
sons with the doctorate who enter teaching from
other employment;

c = the loss, or out-transfer, rate of doctorates
leaving teaching for other employment;

m = mortality rate of the present teachers;
r = retirement rate of the present teachers;
b = the percentage of new doctorates who enter

teaching; and

P = the number of doctoral degrees awarded.
(Using academic years as periods, the number of
new Ph.D.'s entering teaching in year t depends
upon doctoral output in year t-1.)

Given the values of the respective coeffi-
cients, equations (1) and (2) indicate how total
faculty and doctorates in teaching will grow.

In order to see the effect of various values for
the coefficients, it may be useful to construct
a supply and demand equation, as indicated in
(3). Here one new coefficient, q, is added,
defined as the percentage of new teachers with
the doctorate.

(3) bPy = (ctmtr-a)Dy + qf(E, - E._j)

This equation represents a supply-demand ident-
ity, the left hand term representing the quantity
of new doctorates supplied, and the two right
hand terms the replacement and expansion demand
components. From various studies we can esti-
mate the approximate values of each of these
variables for recent years.

b = .50 (the N.E.A. reports indicate an average
of about .48 over the decade, closer to .50 for
the last four years).

m = .0069 (calculated from the age distribution
of faculty in the COLFACS study).

r = .0112 (calculated from COLFACS data, see
note 11 above).

a = .0310 (the rate at which doctorates intended
to leave higher education, from COLFACS data).

¢ = ,0321 (estimated on the basis of Table V,
above, which indicates that the net transfer
rate (c-a) has been approximately .0011).

q = .33 (the estimated value over the past
decade).

f = .0517 (from Table IV, above).

D = approximately 90,000 in 1963/64.

The combined factors which go to make up the
replacement rate are equal to 0192, as indicated
in Table V. These factors are small in magnitude
and appear to have been relatively stable in
recent years--although (c-a) obviously responds
to changes in the relative salary level of aca-
demic personnel. The three significant coeffi-
cients are b, q, and f. Of these, f has remained
relatively constant since 1958 at about .05, and
is stable in the sense that it is the result of
conscious decisions on the part of college and
university administrators in determining the
staff/sudent ratio. The percentage of new teach-
ers hired with the doctorate, q, reflects the
aspirations of the institutions, for most insti-
tutions equate a high q with excellence and a low
q with deterioration of faculty quality. The
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percentage of doctorates who enter college teach-
ing reflects the aspirations of graduate students
for a majority enter graduate school with the
intention of entering college teaching.ls/ Both
b and q are highly variable, depending upon
yearly market conditions for new Ph.D.'s.

Using the projections for E and P for the
next twenty years, assuming a constant faculty
coefficient (f = .0517) and_a constant replace-
ment rate (rounded off at /c+mtr-a/=.02), what
behavior might we predict for b and q? Column 1
of Table VII gives the predicted values for b if
q remains constant--that is, the percentage of
new Ph.D.'s who would have to enter college teach-
ing in order to maintain a constant ratio of
doctorates in teaching to total faculty. We
might call this the "constant faculty quality"
model.1®/ oOver the coming three years the
required value of b is higher than we have ex-
perienced or can reasonably expect; therefore
the quality of faculty is unlikely to be main-
tained. However, after 1968 b will steadily
decline (to a low of less than 127 for the 1980-
85 period), and will probably be lower than it
has ever been in history.

Alternatively, column 2 of Table VII pro-
jects an "absorption'" model, assuming that the
percentage of new doctorates entering teaching
(b) remains constant at 50%, and that all such
available doctorates become employed in college
teaching. The ratio of new teachers with the
doctorate to annual additions to the instruc-
tional staff (q %) dips for the 1965/66-1967/68.

period, then steadily rises to new historical
highs. Assuming a constant b, by 1977/78 every
new college teacher would possess the doctorate;
after that year the absolute number of non-
doctorates would fall rapidly as doctorate-
teachers displaced non-doctorates faster than
the latter were reaching retirement age. Figure
I illustrates dramatically the relationship be-
tween the available supply if b remains constant
quality. After a temporary deficit in the 1965-
68 years, the available supply begins to exceed
demand by a rapidly growing amount, sharply
altering the market conditions for college
teachers.

The "absorption'" and'tonstant quality"
versions of the model seem to me to represent
the outside limits; actual experience will
probably lie somewhere between. Figure II shows
the outer boundaries, and illustrates an inter-
mediate case similar to the experience of the
last decade discussed in the first section of the
paper. In this example it is assumed that the
overall ratio of doctorates to faculty continues
to rise by one-half of one percentage point each
year. The two intermediate lines indicate the
values for both b and q (given the projections
of E and P) for a steadily rising quality model.
In this case q rises to about unity (its logical
maximum) and b gradually declines to one-fifth.



Table III

Percentage of Doctorates Among 4-Year College and University Faculty

All Instructional Staff Full-time Instr. Staff

1950-51 1962-63 1953-54 1962-63

Type of Institution (Ace) 1/ (ace)l/ (NEA) 2/ (oE)3/
1) (2) (3) %)

Public Universities 36.0 44.9 44.0 58.4
Private Universities 37.3 43.8 51.9 59.6
Public Colleges 28.2 33.5 30.7 42.6
Private Colleges 29.7 35.4 35.2 42.7
All Institutions 32.3 39.4 40.5 50.6
Sources: 1/ A.M. Cartter, "A New Look . . .", op._cit. p.270.

2/ "Teacher Supply and Demand in Degree Granting Institutions,'" NEA Research
Bulletin XXXIII, 4 (December 1955), p. 138.
3/ "Doctorates Among Teaching Faculty," op. cit., Table III

Table IV

Average and Marginal Faculty Coefficients

1953/54 -~ 1963/64
F oF

_E AE _F  aF E  AE AE:AF
1953/54 2,236 182.0 -- .084
1955/56 2,660 424 197.8 15.8 .076 .037 26.8:1
1957/58 3,047 387 226.5 28.7 .074 .074 13.5:1
1959/60 3,377 330 244.5 18.0 .072 .055 18.2:1
1961/62 3,861 484 266.6 22.1 .069 .046 21.7:1
1963/64 4,495 634 298.9 32.3 .066 .051 19.6:1
1953/54 to 1963/64 2,259 116.9 .0517 19.3:1

Source: '"Projections of Educational Statistics to 1973/74" (OE-10030, 1964),
pp. 8 and 24. Faculty considered here are members of the Instructional
Staff at the level of Instructor or above. The extremely high and low
ratios, for 1955/56 and 1957/58 may result from errors in reporting by
institutions.

Table V

Estimated Annual Replacement Rate for College Faculty

Losses annually due to:
Deaths .697%
Retirement 1.12%
Net Transfer to

Other Employment _.117%

Total Annual
Losses 1.92%



Table VI

Total College Enrollment (E) and Doctoral Production (P)

Actual 1953-64, and Projected to 1985 (000's)

E AE P
1953-54 2,207 - 9.0
1954-55 2,421 214 8.8
1955-56 2,627 206 8.9
1956-57 2,891 264 8.8
1957-58 3,009 118 8.9
1958-59 3,195 186 9.4
1959-60 3,344 149 9.8
1960-61 3,536 192 10.6
1961-62 3,804 268 11.6
1962-63 4,124 320 12.6
1963-64 4,433 309 14.5
1964-65 4,744 311 15.0
1965-66 5,185 441 16.1
1966-67 5,641 456 16.8
1967-68 6,064 423 18.0
1968-69 6,382 318 19.5
1969-70 6,676 294 21.4
1970-71 6,982 306 23.2
1971-72 7,315 333 26.0
1972-73 7,671 356 28.9
1973-74 8,027 356 31.5
1974-75 8,401 374 33.6
1975-76 8,750 349 35.7
1976-77 9,082 332 37.9
1977-78 9,369 287 40.4
1978-79 9,644 275 43.1
1979-80 9,936 292 46.0
1980-81 10,148 212 47.9
1981-82 10,288 140 49.7
1982-83 10,428 140 51.6
1983-84 10,487 59 53.2
1984-85 10,598 111 54.7

Source: Actual figures from Office of Education data;
Projections by the author (See A. M. Cartter and R. Farrell,
"Higher Education in the Last Third of the Century," The
Educational Record, Spring 1965, pp. 119-128)
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Table VII

Projected Percentages of New Doctorates Entering Teaching (b),
and New Teachers with the Doctorate (q) for "Constant
Quality" and "Absorption" Growth Medals: 1965-85

Values of:
b q
(g=.33) (b=.50)

1965-66 607 24%
1966-67 62 26
1967-68 54 28
1968-69 41 41
1969-70 36 48
1970-71 34 51
1971-72 33 52
1972-73 31 55
1973-74 29 61
1974-75 28 64
1975-76 26 73
1976-77 24 81
1977-78 21 100
1978-79 19 111
1979-80 19 110
1980-81 15 163
1981-82 13 255
1982-83 12 264
1983-84 9 639
1984-85 11 340
Note: Based on assumed continuing values: f = .0517 and

(c+mtr-a) = .02



Figure I

Doctorates Available, and Doctorates Required

to Maintain Constant Quality of Faculty at
1963/64 Level
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Conclusions

The preceding analysis suggests that educa-
tors have been much too pessimistic about the
adequacy of both the present and future supply of
college teachers. We seem to have learned little
from the experience of the 1950's when the Natiom
al Education Association and most public school
officials were maintaining that there was a
critical shortage of school teachers, only to
find by the end of the decade that both the num-
ber and quality (as measured by formal prepara-
tion) of teachers had been steadily rising.
Similarly, the despairing cries about the rapid-
ly deteriorating situation on the college level
have now proved to be in error, and the future
looks bright beyond the next three to five years.

If the projections of total college enroll-
ment and of doctorates to be awarded are even
approximately correct, the sellers' market for
college faculty will quickly disappear in the
early 1970's. This has many implications for
public policy and for the nation's colleges.

Given the time lag between entrance to
graduate school and completion of doctorate, it
is conceivable that graduate education facilities
might be expanded too rapidly by basing decisions
on degrees awarded in the recent past. The
present faculty and facilities, at their current
level of utilization, would turn out about 20,000
doctorates a year in a stable system. That is
to say, because we are rapidly expanding we
occasionally forget that the fifteen thousand
doctorates awarded this year reflect the teaching
capacity of the graduate schools about 1960. If,
as the model suggests, the demand for new doc-
torates in teaching will stabilize or even de-
cline after 1968, as a consequence of the declin-
ing rate of growth of the total system, then a
serious question of public policy may be whether
or not it is desirable to encourage many new
institutions to enter the doctoral field. Four-
fifths of the present nearly 250 universities
awarding the Ph.D. are too small to be education-
ally or economically efficient. We might well
ask whether public policy would be better served
by consolidating and strengthening our existing
graduate schools, rather than encouraging another
ten or twelve new doctoral granting institutions
to join the university ranks each year as is now
occurring.17/

The model also has serious implications for
the future level of academic salaries. For the
next three years the market will remain fairly

tight, and the succeeding several years may be
needed to regain temporarily lost ground. The
1970's, however, may usher in a '"buyers' market,"
and academicians may experience again a decline
in their relative income position, The model
above assumed that the replacement rate remained
constant over the next twenty years, but this is
unlikely in a market where supply is relatively
abundant. There may develop a trend for colleges
to lower mandatory retirement ages (thus raising
r), and the transfer rate of senior staff (c-a)
will probably rise a few percentage points. For
example, a tendency for b to fall as a result of
a decrease in demand would tend to depress
beginning academic salaries. As the upward
pressure on salaries of new Ph.D.'s diminishes,
colleges may let out-transfers increase and
reduce in-transfers of older doctorates (i.e.

c-a would rise) partly stemming the decline in b.
Junior and senior faculty are relatively good
substitutes from the point of view of performing
the teaching function. Alternatively, the

slack might be taken up by a rising faculty
coefficient (a reduced marginal student/staff
ratio).

If I were to hazard a guess fifteen or so
years ahead, I would predict a fairly constant
marginal faculty coefficient (f), a gradually
diminishing percentage of new Ph.D.'s entering
teaching (b) after 1970, a continuing modest im-
provement in the percentage of faculty with the
doctorate (q)%). a positive net out-transfer

rate (cya and gradually rising), and a slowing
down in the upward drift of academic salaries
becoming noticeable in the early 1970's. It may
well be that the real challenge to Committee Z
of AAUP will come in the 1970's when in all
probability market forces will be an opponent
rather than an ally in efforts to improve the
relative income position of college teachers.

The discussion above has ignored field-by-
field differences partly in the interests of
brevity and partly because the aggregate data
are better than that for individual disciplines.
There are wide variations in the values of each
of the coefficients from field to field,18 but
the demarcations between fields are too fuzzy to
permit the application of such a model with any
degree of precision to individual disciplines.
Certainly shortages in many fields will continue
beyond 1970, but the general outlook appears to
be favorable for the continued expansion and
improved quality of higher education in the
United States.
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Footnotes

1/'l‘he first report in the series had a
slightly different title; see "Teacher Supply
and Demand in Degree Granting Institutions, 1954-
55", NEA Research Bulletin XXXIII, 4 (December
1955). The Series has been under the director-
ship of Ray C. Maul, and the most recent is
NEA Research Report 1965-Ré4.

2/These data are not precisely comparable,
but should be sufficient to illustrate the
principle. Maul's data on new teachers is drawn
from questionnaires to the colleges hiring new
teachers, while his data on the employment of
new doctorates is drawn from questionnaires to
the graduate schools granting the doctorates.

3/"Teaching Faculty in Universities and
4-Year Colleges, Spring, 1962" by Dunham, R.E.,
Wright, P.S., and Chandler, N.0. (OE-53022-65).
Preliminary data were presented in a paper
‘"Doctorates Among Teaching Faculty' at the annual
meeting of the American Educational Research
Association, February 11, 1965. This study is
commonly referred to as COLFACS.

A/See "A New Look at the Supply of College
Teachers,”" The Educational Record, (Summer 1965),
pp. 267-277. '

5/Teacher Supply and Demand . . .", NEA
Research Report 1959-R10, pp. 50-54. The same
model was used also in the 1961 Report, but did
not appear in the later reports.

6/"Projections of Educational Statistics to
1973-74" (OE-10030, 1964), p. 26.

7/The ratio, in terms of full-time staff
equivalents, ranges from a low of 10:1 to a high
of 16:1 in somewhat random fashion, but averages
14 for the decade to 1973-74. 1In terms of total
instructional staff at the rank of Instructor or
above, the OE projection ranges from 14:1 to
27:1, averaging 18:1. As Table IV indicates,
this is lower than the average of the last decade.
See "Projections of Educational Statistics . .
op. cit., pp. 8 and 24.

8/'I'he choice of the appropriate replacement
rate is so critical to the model that it is sur-
prising that no very serious attempts have been
made to verify it. A difference of one percent-
age point makes a difference of about 40,000
teachers over a decade. Various assumptions
have been used by different model builders --
e.g. 5% by the Fund for the Advancement of Edu-
cation in Teachers for Tomorrow (1955) 5% by
Brown in The Market for College Teachers (1965),
47, by Berelson in Graduate Education in the
United States (1960), 37 by Wolozin in "How
Serious Is the Faculty Shortage?", Challenge
(June 1965).

9/Memoranda on "Estimates of Demand for and
Supply of Higher Educational Staff," Higher
Education Personnel Staff, Office of Education,

October 26, 1964 and January 4, 1965.

10/Ideally one would like to use full-time
equivalents for both measures, but national
enrollment data is not available on this basis
despite the fact that the Higher Education
Facilities Bill of 1963 uses a full-time equiva-
lent enrollment formula for the distribution of
Title I funds.

11/301:, Kolton and Levine have recently
published a model for scientific fields which
is in close agreement with the above. Their
estimate for scientists, based on a review of
National Register data for recent years and an
assumption that scientists retire at age 65, is:

Death rate .009
Retirement .006
Total .015

See "Doctoral Feedback into Higher Education,"
Science (May 14, 1965), pp. 918-28. The retire-
ment assumptions in my estimate are that 47 of
faculty aged 60-64 voluntarily retire each year,
and that from age 65 on teachers on the average
retire from teaching one year after mandatory
retirement age is reached. This is the equiva-
lent of assuming that one-third retire at the
mandatory age, one-third continue (probably at
another college) for one year, and one-third for
two years. An alternative assumption that 107
of teachers age 60 and above will retire each
year would give a current rate of .0098.

12/See A. M. Cartter and R. Farrell, "Higher
Education in the Last Third of the Century,"
The Educational Record, (Spring, 1965) for the
development of this and alternative projections
of enrollment.

13/See "Projections of Educational Statis-
tics to 1973/74," op. cit., pp. 12-16 for OE
Forecasts, and Comparisons of Earned Degrees
Awarded 1901-62 -- With Projections to 2000
(NSF-1964), p. 54. The author's "A New Look at
the Supply of College Teachers, " The Educational
Record (Summer, 1965) compares these with other
doctoral projections. For periods up to ten years
ahead P may be taken as an exogenous variable,
determined by the level of fellowship support,
the capacity of graduate schools, etc. In pro-
jecting doctoral degrees, however, I have assumed
after 1974 that Pt is a function of E¢-7, the
value of the functional coefficient being .0058.
From 1964 through 1974 the value of this coeffi-
cient is approximately (.0047 + .0001t). This
model produced reliable estimates of doctorates
for years before 1964, and a projection that falls
reasonably between the low estimates of the Office
of Education and the high estimates of the Nation-
al Science Foundation. For the 1974-85 period
it is very close to Lindsay Harmon's '"Reference
Series." See '"Memorandum on Projected Doctorate
Production', National Academy of Sciences
(January 29, 1965).




14/If one were collecting data from colleges

and universities, it would be more appropriate
to express the supply-demand identity as follows:

(3A) bPi+aD¢+sDe=sDt+(c+mtr)De+qf (Et-Ep-1)
This differs from equation (3) in that aD¢ is
shifted to the left hand side, since it is tech-
nically part of the supply of doctorate-teachers,
and a new term sDt appears on both sides of the
equation (s being defined as the percentage of
teachers who shift teaching positions from one
college to another in any year); when aggregating
sDt cancels out. According to COLFACS data,
s = .114 in 1962/63.

15/1 would estimate that half of science
students and at least 90% of non-science students
would prefer--other things being equal--to enter
college teaching. The fact that only about 207%
of the former and 75% of the latter category do
become teachers upon receiving their degrees is
attributable to the economically attractive al-
ternatives at the time of graduation. b is
therefore assumed to be sensitive to relative

salaries in academic and non-academic occupations.

In the economist's terms I would assume that b is
price (i.e. salary) elastic, and that q is rela-
tively price inelastic.

16/1his might be compared with Brown's
""Quality-constant supply" function, which uses
different (and I believe unlikely) assumptions.

See The Market for College Teachers, op. cit.,
pp. 18-27.

17/0ne quick answer is that government and
industry can absorb all the additional doctor-
ates produced. This may turn out to be so, but
if it does occur doctorates in non-educational
employment will experience an increasing rate of
growth. For example, if the educational system
followed the path indicated by the constant-
quality model, then doctorates entering non-
teaching employment would grow from the present
level of about 7,500 per year, to 26,000 in 1975
and to 54,000 by 1985. Over the last ten years
the total number of employed non-teaching doc-
torates has grown about 4-5% per year; over the
next twenty years it would expand at the rate of
about 107 per year.

18/Take the retirement rate (r) as an exam-
ple; over the next five to ten years it will
probably average from a low of only .47% in Bio-
chemistry to a high of 3.71% in Classics.
Judging from the present age distribution of
teachers, the combined mortality and retirement
rate for the next several years will be about
2.5% in the Humanities, 1.7% in the Biological
and Physical Sciences, 1.6% in Engineering, and
1.9% in the Social Sciences.
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PATTERNS OF CHANGE IN THE LONG-RUN CAREER FIELDS
OF JUNE, 1961, COLLEGE GRADUATES

Joe L. Spaeth, National Opinion Research Center

An important element in the process of
allocating the current scarce supply of trained
manpower to the wide range of positions that
must be filled is the decisions of the indivi-
duals involved. Persons may change their minds
regarding their field of study or the one they
are preparing to work in during college and
after graduation as well. Such decisions may
have an impact on the distribution and quality
of talent available to a given field. This
paper is a preliminary analysis of changes in
the prospective career fields of one college
graduating class, covering a time span from the
freshman year to three years after graduation.

In the spring of 1961 the National Opinion
Research Center began a longitudinal survey of
that year's June college graduating class.

After a sample of 135 institutions was drawn,
officials at each were asked for lists of pro-
spective recipients of the collegiate bachelor's
degree. All 135 co-operated, and from their
lists a sample of about 41,000 names was drawn.
Each of the students in the sample received a
self-administered questionnaire to fill out and
return to NORC. New questionnaires were sent

in the spring of each year through 1964. 1In
1961, 85 per cent returned usable question-
naires. The figures for subsequent waves are:
1962, 76 per cent; 1963, 71 per cent; and 1964,
60 per cent. The last was in response to a very
long mailed questionnaire of twenty-four pages
for the men and forty-four for the women. 1

Each of the questionnaire waves included
questions on current career decisions, such as
planned or actual enrollment in graduate school,
employment, and plans for the future--expected
career field, anticipated career activities,
etc. The senior-year questionnaire also asked
about college experiences, social backgrounds,
and so on. All in all, we have a rather com-
plete set of data on the aspirations and activi-
ties of our sample and how these have changed
over time.

This paper deals with changes in respon-
dents' long-range plans regarding the field--
generally corresponding to an academic disci-
pline--in which they plan to work during their
career. The actual question is:

1The research reported herein was supported
through the Cooperative Research Program of the
Office of Education, U. S. Department of Health,
Education and Welfare, under Contract SAE-9102,
and by the National Institutes of Health under
Grants M5615, M5615-02, M5615-03, and M5615-04.
The author wishes to thank Harold Levy, of
NORC's Data Processing department, for.writing
and running the program for this analysis.

Which field from the list. . .best
describes your anticipated career
field? Please enter the code number
of the field you expect to be your
long-run career and ignore any stop-
gap job or temporary military service
which might precede it.

The list contained about one hundred fields,
ranging from classical languages to veterinary
medicine. These detailed fields have been
grouped for this analysis into the following
twelve broad categories: physical sciences,
biological sciences, social sciences, humanities,
engineering, medicine, health fields other than
medicine, education, business, law, the remain-
ing fields listed--here called "other profes-
sions'--and NEC (not elsewhere classified), which
for the men who are the subject of this paper
refers to a code indicating that no field on the
list closely corresponds with the person's career
field intentions.

There are many approaches to the analysis
and description of changes taking place in
longitudinal data. Transition probability
matrices can be compared to see if the change
processes are the same over twq or more different
time spans. They can also be compared across
categories of an independent variable to see
whether different conditions imply different
change processes. Another approach is to try to
fit the observed process to a statistical model:
Markov chains, or the stayer-mover model, for
example.Z Still another method is that adopted
by James A. Davis for dealing with the first part
of the data presented here. Using the same
categories listed earlier, he analyzed the asso-
ciations of a variety of independent variables
with being in a field as a freshman, staying in
it, or leaving it during college.

My concern today is different from those
just enumerated, the enumeration being to specify
what I am not going to do. In an effort to see
whether there are patterns of change among fields
regardless of the number of people entering and
leaving them, independence values were computed
just as with chi-square. These are compared with
the observed values, with the cells markedly ex-
ceeding chance used as the basis for describing
the patterns of change. A clearer idea of the
procedure will come with discussion of the actual
results. This discussion will be confined to men
in order to avoid the complications that might
arise concerning women's rather different career
aims,

2Leo A. Goodman, "Statistical Methods for
Analyzing Processes of Change," American Journal
of Sociology, LXVIII (1962), 57-78, and "Statis-
tical Methods for the Mover-Stayer Model," Jour-
nal of the American Statistical Association, LVI
(1961), 841-68.
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Before turning to the data on changes in
career plans, one manpower-related question can
be answered rather quickly. As Table 1 shows,
the distribution of career fields for the men
changed markedly between the freshman and senior
years. Business, the social and biological
sciences, education, and the humanities made
marked relative gains; engineering, medicine,
and other health fields suffered marked losses.
After graduation, however, the picture is rather
different. The distribution for the senior year
is quite similar to that for the third year
after graduation. With the exception of "NEC,"
which is too ambiguous to analyze, the largest
absolute change is the 5 per cent gain for
business, a 21 per cent relative gain. Other
absolute changes do not exceed 2 per cent; rela-
tive ones rarely exceed 10 per cent. In the
years immediately after college graduation none
of the broad fields gains or loses much in com-
parison with the others, and the supply of man-
power to various fields provided by this cohort,
at least, does not shift markedly from one field
to another.

Table 1 gives only the net balance among
fields and says nothing about the number of in-
dividuals who may have changed fields in bring-
ing that balance about. Table 2 gives the
percentages of men who reported the same field
for each of the two time periods. Overall, 58
per cent of all respondents reported the same
career field in the senior year as in the fresh-
man, and 70 per cent made the same report for
the period spanning the senior year and the
third year after graduation. (This is not a
direct estimate of stability, since some of
these men may have moved out of a field and
then back into it again during the time period
in question.) It seems apparent, however, that
there was considerably less changing after
graduation than before in all fields except
education.

Such stability poses problems in the analy-
sis of changes. If the analysis were to be done
on all men in the sample, changers and non-
changers alike, patterns of change would tend to
be swamped by the overriding presence of the
nonchangers. The method adopted here--comparing
observed with expected values as in chi-square
computations--suffers particularly from this
drawback. Accordingly, all cases which failed
to show a change from one time to the next were
eliminated before the computation of expected
values. These are the cases in the top left to
lower right diagonal of the tables.

Expected values were computed on the basis
of statistical independence between time 1 and
time 2. However, the statistic analyzed is not
the traditional single-valued chi-square, but
the ratio of observed to expected values. There
is, of course, one of these ratios for every
cell in the table, just as there is an expected
value for every cell. This fact is at present
the source of some difficulty, since there are
expected values for the diagonal which was made
empty by excluding nonchangers. This means that
all off-diagonal expected values are slightly

too low, on the average by a factor of one-
twelfth. A gross adjustment to take this prob-
lem into account has been made and will be
described shortly.

The matrix of O/E values contains 132
(144 - 12) cells of interest, the values of
which range from zero up. Since scanning the
matrix was done by the "eyeball" method, two
criteria were established in order to simplify
the search for structure: the higher was an O/E
value of 2.000 or greater, the lower a value
ranging from 1.500 to 1.999. The former charac-
terizes all ratios that occur at least twice as
often as chance, the latter ratios between one
and one-half and twice as likely as chance. A
crude adjustment for the presence of expected
values in the diagonal was made by multiplying
two, and one and one-half, by 13/12 to give the
cutting points actually used, 2.167 and 1.625.

The O/E values for two time periods are
shown in Charts 1 and 2--(1) from the freshman
to senior years in college, and (2) from the
senior year to three years after graduation.
Chart 1, summarizing patterns of change during
the earlier time period, shows a rather definite
structure which will be clarified in the later
one. Starting at the top and going down to the
right, we see some sign of a relation between
law and business, more definite links between
engineering and the physical sciences, and a
triplet composed of the life sciences-related
fields of biology, medicine, and "other health."
Finally, there is a rather amorphous cluster
including humanities-education and humanities-
social science doublets.3

On the whole, results for the period begin-
ning with the senior year are similar to those
for the earlier period, as Chart 2 shows. The
business-law cluster is joined by an engineering-
business pair. Engineering and the physical
sciences continue to be linked; the biological
sciences are related to the physical sciences as
well as to the two health-related categories.

In fact, the fields ranging from law to "other
health" form a kind of chain whose links are
directional. That is, the flow of changers may
exceed independence values both into and out of
a given pair of fields, like engineering and the
physical sciences. In the chain from Chart 2
all links are two-directional except the first;
law does not supply a disproportionately large
number of recruits to business, perhaps because
prospective lawyers were still in school and
lacked the employment experiences that might
bring about such a change.

Continuing down the diagonal of Chart 2, we
see that the amorphous cluster mentioned in
connection with Chart 1 has split into two
pairs--the social sciences with "other profes-
sions" and humanities with education. Even so,

3Since the charts merely summarize the data,
two sets of tables are appended: the actual num-
bers of weighted cases involved and the O/E val-
ues on which this discussion is based.
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the pattern of Chart 2 is on the whole quite
similar to that for the college period.

But some of the differences are rather
interesting. It is a well-known fact of life
in the business world that some engineers will
move into management; otherwise their career
mobility is likely to be limited. Also, some
engineers function as salesmen, drawing on their
professional training to some extent. There is
no evidence for such a switch in career plans
during the college years, but it is quite clear
for the period after graduation. There is also
a weaker movement in the other direction. Per-
haps some businessmen see a rosier future in the
technical sphere.

Another difference between the two time
spans involves the undergraduate linkage jbetween
the humanities and social sciences, which disap-
pears after graduation. Instead the sodial
sciences become consumers, as well as producers,
of "other professionals." The actual fields
involved in this interchange are probably sociol-
ogy and clinical psychology on the one side and
social work on the other.

The humanities-education link is a stable
one, probably indicating movement of English and
history people in terms of teaching thosé sub-
jects to high school versus college students.
Interestingly enough, the humanities are 'the
only supplier of educators. In other words,
physical, biological, and social scientists are
not extraordinarily likely to add to the supply
of trained elementary and secondary school
teachers. These data apply to men only, of
course. Perhaps this deficit is made up by the
women.

One general configuration underlying the
clustering seems to be a back-and-forth movement
between substantively similar fields along a
pure-applied dimension: engineering-physical
sciences, biology-medicine, social sciences-
"other professions,'" etc. Another reflects
patterns of career development in the business
world, engineering to business. That career
field changes exceed chance among groupings of
similar fields can be explained in part by the
constraints imposed by training. If one is going
to change fields, it is easier to go into a field
with which one has some familiarity than to start
all over again. An interesting problem raised by
the existence of these clusters is the correlates
of movement in one or the other direction. For
example, do the abler men move from the applied
to the pure fields or in the opposite direction;
or is ability unrelated to such changes?

Up to this point, I have paid littie atten-
tion to the order in which the fields have been
presented except to note the chainlike relations
among certain fields in the second time period.
The order, which maximizes the number of cells
adjacent to the diagonal, was partially’ dictated
by the data--partially because more thah one
order is possible, even under the diagonal-
maximizing criterion.

The order for the first time period is dif-
ferent from that for the second. Of the twenty-
seven first-period ratios meeting the 1.625
minimum, sixteen, or 59 per cent, were as close
to the diagonal as they could be.% For the
second time period, eighteen of the twenty-seven
values (67 per cent) were as close to the diag-
onal as possible. If the post-college order
were imposed on the college data, the "fit" to
the diagonal would be 13/27, or 48 per cent, a
decline of 11 per cent.

The ordering of Chart 1 is interesting for
another reason. Table 1 is arrayed according to
the magnitude of relative change among the twelve
fields over the undergraduate years, starting
with the largest net gain and ending with the
greatest net loss. When the freshman-senior net
turnover data are arranged in that order, the
fields with the greatest gains make those gains
from nearly every field "under" them, and the
fields with greatest losses lose to nearly every
field "over" them.5 Yet the order of Table 1 is
very different from that of Chart 1. 1In other
words, an adequate description of the net gains
and losses between fields does not correspond
with the ordering which describes the links
between them.® This is not to say that one or
the other of the two different descriptions is
more desirable or accurate than the other, only
that they refer to different aspects of the same
data.

In addition to the table summarized in Chart
2, data are available for each of the three one-
year time spans (including that beginning with
the senior year) of the post-college period.
Though the data are not presented here, they have
a structure which closely resembles that of the
four-year span reported here. The optimum order
originally found was somewhat different from that
given here, but when the present order is imposed
the percentages along the diagonal are exactly
the same for two of the time periods and less by
one cell for the other, clustering around 70 per
cent. Most of the doublets from the longer span
occurred in the one-year ones, and the triplet
was always present. The off-diagonal cases dif-
fered to a greater extent and were not nearly as
stable as the ones next to the diagonal. 1In
other words, the year-by-year patterns of change
are reflected in Chart 2, which covers the entire
post-college period.

4The biological sciences-"other health"
links are one step removed from the diagonal,
which is as close as they can be, since they are
members of a triplet.

5Cf. James A. Davis, Undergraduate Career
Decisions (Chicago: Aldine Publishing Company,
1965), 23-26.

6This difference stems, in part, from
logical necessity. Of any two fields, only one
may gain at the expense of the other. But,
where this is the dominant pattern for the
college years, it is much less important after
graduation.



TABLE 1

DISTRIBUTION OF LONG-RUN CAREER FIELD OF MEN, FRESHMAN AND
SENIOR YEAR IN COLLEGE, AND THIRD YEAR AFTER GRADUATION

) Relative Change

Long-r?n Freshman | Senior Th;;iezear Freshman- Senior-

Career Field Year Year Graduation Senior Third Year

(Per Cent) (Per Cent)

NECZ. . . ... ... 1.7 3.6 2.4 +112 -33

Social science . . . . . . . 2.0 3.6 3.2 + 80 -11

Business . . . . . . . . 15.7 23.8 28.7 + 52 +21

Humanities . . . . .« « . . . 3.4 4.6 4.2 + 35 -9

Education . . + + « + « . . 11.7 15.7 15.3 + 34 -3

Biological science . . . 1.5 2.0 2.2 + 33 +10

7 5.1 6.0 6.0 + 18 0

Other professions . . . . 10.9 11.5 12.2 + 6 + 6

Physical science . . . . . . . 9.2 8.0 6.0 - 13 -14

Other health e e 3.5 2.2 2.2 - 37 0

Medicine . . . . . . . . . 7.6 4.7 4.2 - 38 -11

Engineering . . . . . . . . 27.8 14.5 12.5 - 48 -14
Total . . . . . . . . .. 100.1 100.2 100.0

Base N . . . « « « « o« & . 17,545 | 19,324 19,180 |Z1 506 132

NA . . . v v e e e e e e 2,148 369 513 x| 42 11
Total weighted NP . . . . 19,693 | 19,693 19,693

8NEC = "not elsewhere classified."
bStudents in the larger undergraduate institutions were over-sampled, leaving some of

the smaller schools underrepresented. Responses from the smaller colleges have been weighted
so that the sample corresponds to a straight probability one.

TABLE 2

PERCENTAGE OF MEN WITH SAME CAREER FIELD AT
AT TIME 2 AS AT TIME 1, BY CAREER FIELD

Long-run Freshman- Senior-
Career Field Senior Third Year

Law o ¢+ 0 o e e . 59.9 (877) 73.5(1’142)
Business . . . . . . 76.2(2,735) 81'9(4,484)
Engineering . . . . . 49.6(4 825) 73.1(2 743)
Physical science . . 54.2(1 613) 69.9(1 513)

3 2
Biological science . 44.2 (258) 64.7 (374)
Medicine . . . . . . 50.7(1,324) 82.5 (874)
Other health . . . . 41.6 (603) 71.1 (412)
Other professions . . 58.9(1 883) 64.7(2 175)

b 3
Social science . . . 37.5 (344) 49.2 (666)
Education . . . . . . 74.4(2 017) 72.6(2 925)

2 ’

Humanities . . . . . 46.6 55.1

a (583) (856)
NEC* . . . .. ... 66.8 (292) 17.4 (674)
Total . . . . . .. 58.3(17,354) 70'5(18,838)
NA, Time 1 or Time 2 2,339 855
Total weighted Nb ., 19,693 19,693

aSee footnote, Table 1.
bSee footnote, Table 1.
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Two possibilities are opened up by these
findings. The first is encompassed by the
present discussion: the cells with O/E values
of at least 1.625 can be treated as doublets and
triplets which tend to form a chain. Taking the
O/E values, or rather their reciprocals, as
quantitative measures of the distance between
fields, one could attempt to construct a higher
dimensional model which took account of all 132
cells and not just the largest ones. The results
would probably be rather complex, however, and
might extend beyond the third dimension, in
which case visualization would be impossible.

The second possibility for further analysis
is the pinpointing of pairs and triplets. Move-
ment between these groups can be analyzed along

lines traditional in survey research. What are
the characteristics of the changers, and do these
characteristics differ when movement is in one
direction rather than another, etc.?

In summary, then, the procedure of elimi-
nating stable cases and examining the O/E values
for men who changed their long-run career fields
has shown that "affinities'" exist between certain
pairs or triads of fields. Since there are more
changers in some fields than in others, these
affinities do not necessarily describe those
fields furnishing large numbers of recruits to
other fields. However, these findings do de-
scribe, for the period immediately after college
graduation, an important facet of the inter-
change between broad classes of fields.



TABLE A-1

FRESHMAN CAREER FIELD BY SENIOR CAREER FIELD
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)
Senior Career Field
o
(3} (2]
Freshman 5 S
Career 80 "J S ®» 5
Field 5 @3 = §| o g o
) " — 0w ] ) 1 ) ) 1
sl 8| ¢ |3 &= al = | D | =
=] =] ol o e 9 1) -0 [ ] o
o o » - Q sl 9 U W ol 3] < L]
2 w ) > o g ﬁ -5 8 8 =] g a
3 2 8 E |mal = o |oa]| o 2 = 2
Law . . . . . . .| 525 140 3 7 2 8 3 58 27 40| . 38 26
Business . . . . . . . 102 {2,084 19| 24 2 10 2| 147 60 181} 45 59
Engineering . . . . 162 9032,392| 388 35 56 36 1 241 98 289 77 148
Physical sciences . 53 162 86) 875 41 53 8 83 44 101} 56 51
Biological sciences 0 13 13 3 | 114 20 8 23 15 41 6 2
Medicine . . . 82 137 28| 52 77 | 671 62 46 54 55| 36 24
Other health . . . . . 19 104 13] 10 30 19 251 50 14 84 4 5
Other professions . 47 174 40| 28 28 9 8 1,109 64 187| 149 40
Social sciences . 26 49 6 4 1 5 2 50 ] 129 42 24 6
Education. . . . e 25 119 27| 35 26 2 10| 125 54 11,501 77 16
Humanities . . . . . 10 43 2] 15 0 12 5 67 48 97| 272 12
NEC2 . . .. .. 5 17 10 8 0 2 9 18 3 23 2| 195
N oo o ot e e e e e e e e e e e e e e e e e 16,111
NA on either freshman or senior career field 3,582
Total N . & & v v v v ¢« o o o e o e e+ o . 19,693
aSee footnote, Table 1.
TABLE A-2
FRESHMAN CAREER FIELD BY SENIOR CAREER FIELD
(Observed/Expected Values)
Senior Year Career Field
(]
]
Freshman o 2
Career - - = a 3 »
Field » T-: - 0 3 7 ) g 3 & g -
o o 58 | ®o 5 = ° - 2 bt
c -] o 8 o g [3) " “ O o o ]
= @ I T b 2 28 D S g i)
o =} =] L0 - (9] T o o kel =]
- @A = R Qa.h = 1<) a& n = <] g
Law . « « « . . . .| 0.000|1.546 | 0.250 | 0.251 | 0.170 | 0.839 |0.403 |1.313 |1.154 (0.721 1.520( 1.374
Business . . . . . 2.135 |1 0.000 .855 | 0.465 | 0.092 | 0.567 |0.145 |1.799 |1.387 {1.765 | 0.973| 1.686
Engineering . . . 0.907 | 1.443 ] 0.000 ) 2.010 | 0.430 | 0.850 |0.700 J0.789 ]0.606 [0.754 | 0.446] 1.132
Physical sciences .| 0.979 | 0.854 | 3.414 | 0.000 j 1.661 | 2.651 | 0.513 |0.896 |0.897 |0.869 | 1.068) 1.285
Biological sciences| 0.000 | 0.351 | 2.645 | 0.263 | 0.000 | 5.128 | 2.627 |1.273 |1.567 |1.807 | 0.587| 0.258
Medicine . . . . 1.711 {0.816 | 1.256 | 1.004 | 3.526 | 0.000 | 4.490 |0.561 |1.244 {0.535 | 0.776| 0.684
Other health . ./ 0.73611.149]1.082]0.35812.548|1.993 |0.000 |1.132 {0.598 |1.515 | 0.160| 0.264
Other professions .| 0.827 | 0.874 | 1.514 { 0.456 | 1.082 | 0.429 | 0.489 |0.000 |1.244 |1.534 | 2.710( 0.961
Social sciences . .| 1.648 | 0.886 | 0.818 | 0.235 | 0.139 | 0.859 | 0.440 |1.853 (0.000 {1.240 | 1.571] 0.519
Education . . . . .| 0.660| 0.897 | 1.533|0.855|1.507 | 0.143 | 0.917 |1.931 {1.574 {0.000 | 2.101| 0.577
Humanities . . . .| 0.438 | 0.538 | 0.188 | 0.608 | 0.000 | 1.425 |0.760 |1.717 |2.322 |1.980 | 0.000| 0.718
NEC&2 . . . . .. 0.702 | 0.681 | 3.020 | 1.040 | 0.000 | 0.761 | 4.388 |1.479 |0.465 |1.505 | 0.290| 0.000

aSee footnote, Table 1.



TABLE A-3

SENIOR YEAR CAREER FIELD BY THIRD YEAR CAREER FIELD

(€))
Third Year Career Field
12}
Senior 9
Career 80 S @ §
(=] - ~- = ol (7]
Field ® T lmael 8a] o 3 2 & § 3
® ] Q| A0 o o ®» o )
[V [T} 9 QO o0 v ol ] — Es} ol
] =] Ag] og 3 u [oa) o o ]
| 5| 5| ES|SE| £ SEs 2| B gy
3 a g |Ed|aa]| 2 & |8&a] & = = g
Law . . . « « . . « .| 839 137 15 10 0 4 2 451 21 39 22 8
Business . . . . . . .| 127 |3,671] 96 25 3 20 9 206| 64 161 23 79
Engineering . . . . . 29 480(2,005 65 3 5 4 80 3 24 1 44
Physical sciences . . 7 115 105]|1,057| 32 3 10 49 9 70 12 44
Biological sciences . 0 22 1 10| 242 20 18 42 1 ‘14 1 3
Medicine . . . . . . 18 18 1 3] 31| 721 36 22 12 7 4 1
Other health . . 3 38 2 9 14 10 | 293 14 4 23 0 2
Other professions 49 303 40 15| 26 6 12 1,407 75| 118 57 67
Social sciences . . . 20 75 4 14 1 2 8 109 328 70 26 9
Education . . . . . 18 201 22 88| 44 0 16 183 4212,124 | 150 37
Humanities . . 13 51 10 3 0 5 0 66 18| 179 472 39
NEC& . . . . . 20 305 47 10 7 5 5 78 14 52 14| 117
N.o oo oo oo oo e e e e e e e e e e e 16,111
NA on either freshman or senior career field 3,582
Total N . 19,693
aSee footnote, Table 1.
TABLE A-4
SENIOR YEAR CAREER FIELD BY THIRD YEAR CAREER FIELD
(Observed/Expected Values)
Third Year Career Field
Senior Year 80 5 ®
=] — - [ =] 1]
Career o I o L o =1 Q
Field @ o 90 |28 & = @ o 3 b
& e ag | &8 o " o |98 o i
o i w O - Q ol 3] 0w o Q o
| 2| % | B2 |3 | % | 6 |£E %32 |8 |%
- M 5] "R [-- = o o & v w B =} =
Law . . . . . . . .|0.000 |1.441 [(0.803 [|0.728 {0.000 |0.918 [0.306 [0.924 [1.466 [0.946 | 1.303| 0.441
Business . . . ...]2.858 |0.000 |1.915 {0.679 |0.127 |1.710 {0.513 |1.576 (1.665 |1.455 | 0.508]| 1.623
Engineering . . . .|0.719 | 2.073 | 0.000 | 1.944 | 0.140 |0.471 |0.251 |0.674 |0.086 (0.239 | 0.024| 0.996
Physical sciences . 0.281 |0.804 [3.734 [ 0.000 |2.424 }0.457 {1.016 |0.669 [0.417 ]1.128 | 0.472| 1.612
Biological sciences|0.000 |0.531 |0.123 |1.672)0.000 [10.534 |6.320 |1.980 |0.160 [0.779 | 0.136| 0.380
Medicine . . . . .[2.152 {0.375 |0.106 |0.433 |7.000 {0.000 |10.906 [0.895 [1.659 |0.336 [ 0.469( 0.109
Other health .]0.461 | 1.018 | 0.273 | 1.669 |4.064 |5.842 |0.000 |0.732 [0.711 (1.420 | 0.000] 0.281
Other professions .|1.167 |1.258 |0.845 |0.431 |1.170 |0.543 |0.724 [0.000 [2.065 |1.129 | 1.332| 1.457
Social sciences.. .[1.083 [0.707 |0.192 |0.914 |0.102 |0.411 [1.097 |2.006 [0.000 |1.522 1.380] 0.445
Education . . . . .10.411 | 0.800 |0.445 |2.425 |1.898 |0.000 |0.926 |1.421 |1.109 [0.000 | 3.360| 0.772
Humanities . . . .[0.619 |0.423 |0.422 |0.172 |0.000 {0.905 |0.000 [1.069 |0.991 (3.425 | 0.000( 1.696
NEC? 0.657 ) 1.745 | 1.368 | 0.396 | 0.434 |0.624 10.416 |0.871 |0.532 |0.686 | 0.451| 0.000

8see footnote, Table 1.



89

METHODS OF PROJECTING SUPPLY AND DEMAND IN HIGH-LEVEL OCCUPATIONS

Harold Goldstein, U. S. Bureau of Labor Statistics

The use of statistics as a guide to action
often requires that they be drawn upon to make
long-term projections. This is one of their
most challenging uses because it implies the
analysis of causation of economic and social
events through the statistics. Not only do we
gain insight into the underlying laws operating,
but we also find out the inadequacies of the
existing bodies of statistical data themselves.
Thus, research on projections contributes to
the never-ending reevaluation and improvement
of the Nation's statistical programs. It is in
this context that I want to review the research
methodology in manpower projections.

Projections of supply and demand in high-
level occupations (which I take to mean occupa-
tions for which higher education is the usual
means of preparation) are used for several
purposes: (1) planning educational programs
and estimating what expansions in enrollments
must be provided for in order to meet the
Nation's needs for trained workers; (2) evalu-
ating the feasibility of launching new programs
requiring high-level personnel (studies were
made, for example, before the United States
launched the space program and the national
communities mental health program); (3) evalu-
ating the feasibility or the implications of
attaining certain standards of services--such
as reducing the pupil-teacher ratio in second-
ary schools or attaining a desirable ratio of
engineers to technicians in industry; and (4)
the vocational guidance of individuals.

Questions have been raised as to the value
of such projections, in view of the substantial
technical difficulties in making accurate pro-
jections and the considerable amount of flexi-
bility that individuals have shown in adapting
themselves to occupations for which they had not
been trained, and that institutions have shown
in adapting their operations to shortages of
certain occupations. However, this flexibility,
while it should be encouraged, has its limita-
tions: we cannot easily make physicians and
physicists out of lawyers and social workers,
and the process of retraining or reeducating
can be costly in time and resources. Prudence
requires that an educational establishment on
which billions of dollars are spent annually
be shaped with some regard to the best appraisal
that can be made of future manpower requirements.
The same is true with respect to attempts to
launch immense new programs requiring special-
ized personnel or to achieve substantial changes
in standards of service. In view of the vast
frictions, chaos, and costs, to individuals and
to society, which could result if these
expensive programs were launched simultaneously
with no regard to their manpower implicationms,

a modest investment in research on projections
will clearly more than pay for itself.

Kinds of Projections

Different kinds of projections are required
to meet the different needs outlined above. In
planning educational programs, we need to know
how many people should be provided with each
kind of training. In this context we should
assume that the demand is independently deter-
mined, reflecting society's needs. The
unknown for which this equation is being solved
is the inflow to the supply from training
programs. It is sometimes useful in such
studies to illustrate the implications for our
ability to meet future demand of a continuation
of the present trend in the number receiving
training; this would answer the question, What
would happen if we did nothing to change our
educational effort? Such a computation would
be useful in showing how much of a change in
enrollments in each field of study would have
to be accomplicshed in order to meet the pro-
jected demand.

In another context, it may be the demaand
that is projected illustratively and the supply
that is projected independently. For example,
when the government is considering a large new
program or a great expansion in an existing one,
the question arises, Will we have the necessary
manpower supply without taking any special
steps to assure it? In this case the supply
should be projected on the basis of current
trends, and the total demand projected on the
basis of the addition of demand resulting from
the proposed program to the demand already
existing in the economy projected in the absence
of such a program,

One must recognize that in reality demand
and supply are not independent, but rather
interact on each other; that a short supply of
workers in an occupation forces industry to
adapt work processes and manning arrangements,
and thus affects the demand for labor; and that,
conversely, demand creates supply by drawing
in workers from other occupations or from out-
side of the labor force who can qualify in the
shortage occupation,

For vocational guidance, a student needs a
realistic appraisal of the extent of employment
opportunity. Both supply and demand should,
therefore, be projected on the basis of the
most probably course of events in the judgment
of the analyst, This type of projection is
most nearly like a ''forecast,"

For all of these purposes, projections are
needed for years in advance, usually at least
five, and often 10 to 20 years. For educational
planning they are also needed at a State or
local level, although this need is considerably
less with respect to the high-level occupations
considered in this paper, since they seek jobs
in a nationwide market.
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Tae same general body of techniques and
data are required for all these types of pro-
jections. They are, therefore, best made by
a staff which is working continuously in the
field and which develops the necessary
expertise. At the same time it is essential
that whoever makes projections keeps clearly
in mind the questions each projection is
designed to answer and the kind of projection
that is needed.

Methods of Projecting Demand

The following discussion will be based on
the experience of the Bureau of Labor
Statistics in this area of work over the past
two decades, and on studies by other govern-
ment agencies and international organizationms.
There has been a great interest in this subject
in recent years, arising in part out of the
greater investments in education being made in
all countries. Work has gone on in many
different countries, and the OECD, UNESCO, and
ILO have attempted to develop and encourage
improvements in techniques through inter-
national conferences, technical assistance,
and publications. 1/, 2/, 3/*

If one may define a general analytical
approach to projections of manpower demand, it
follows a logic something like this:

1. Ascertain the factors affecting
demand for the occupation, and
study how they have operated.
Identify, if possible, any
economic variables that measure
or serve as a proxy for each
factor and that are capable of
being projected independently,
and study their past relation-
ship to demand for the
occupation,

2. Project the factors or the vari-
ables, and their relationship
to demand for the occupation.

3. Project demand for the occupation
on the basis of these relation-
ships.,

This procedure has been followed over
the years for many occupations. In most cases
it is found that the factors affecting demand
for the occupation are the level of demand for
the goods and services produced by the occu-
pation (or the institutions in which the occu-
pation is employed), and the way in which the
work of the occupation is organized and tombined
with that of other occupations to produce the
goods or services. This leads us to project
(a) the demand for the products of each sector

* References are at the end of the paper.

of the economy in which the occupation is
employed; (b) total employment in each sector
(on the basis of a study of the relationship

of output to employment); and (c) the changing
patterns of use of the various occupations by
each industry sector (affected by technological
change and reflected in the changing occupa-
tional composition of that sector's work force).
4/, 5/, 6/ 1In order to project the demand for
the products of each sector, we need a system
of general projections of the patterns of
economic growth and of the relationships between
levels of income and general economic activity
and patterns of expenditure of each type of
goods and services.

If I have seemed to be leading the college
president, who simply wants to know whether he
should expand his engineering school, down the
garden path of an elaborate system of economic
analysis that takes in the Nation's whole
economy in all its complexity, I make no
apologies. No occupation can be considered
in and of itself; its demand arises out of the
complex fabric of our society, out of the
growth or decline of industries, the dramatic
changes in technology, the availability of
workers in other occupations related in the
work process. Its supply, too, is not inde-
pendent, but depends upon the total supply of
educated workers, and the numbers entering
other occupations.

Having described above the logical steps
leading us to making broad-scope economic
analyses as a basis for projections, let me
briefly outline the analytical steps currently
followed in the work of the Bureau of Labor
Statistics, and in that of many other agencies
engaged in similar projections

1. The general level of economic activity
is projected.--This way involves a projection
of the population, a projection of the labor
force, a computation of the number of persons
who would be employed if this labor force is
fully utilized (allowing for some minimum,
inescapable level of frictional unemployment),
and a projection of the gross national product
that would be turned out by this number of
employed workers, given an assumed growth in
output per man-hour and an assumed change in the
number of hours worked by each person.

2, The general character of the economy is
projected.--This involves establishing a
reasonable relationship between such strategic
variables as investment, consumption, govern-
ment expenditure, net foreign trade, net
inventory change, and income payments to the
various factors of production.

3. Patterns of consumption are projected.--
This involves development of information on the
expenditure patterns of families of different
income levels, and projections of the numbers
of such families.




4, Industry production levels are pro-
jected.--The production generated in each indus-
try by final consumption of each of certain
quantities of each product or service is esti-
mated by means of regression analysis or input-
output analysis.

5. Employment levels in each industry are
projected.--This requires a projection of the

change in output per man-hour and of the change
in annual hours of work per employee.

6. Employment by occupation in each indus-
try is projected.--This requires development of

information on the past and present occupational
composition pattern of each industry and an
appraisal of how this will change under the im-
pact of changing technology. The way in which
the occupational composition of each industry is
changing cannot always be projected by means of
a study of the industry itself. Patterns of
occupational use, particularly in relation to
new technology, are introduced from one industry
to another, and one can learn much from the
experience of other industries. Thus, the mana-
gerial occupations and the way they are used in
industry have certain elements common in all
industries. Similarly, the introduction of a
new technology, such as numerical control of
machine tools, spreads from industry to industry,
and these phenomena have to be examined independ-
ently of the study of changing occupational
patterns of individual industries. Also, the
relative employment of members of different
occupations whose work is related (such as
engineers and technicians, or nurses and hospital
attendants) is affected by considerations of
supply of the other occupations involved, and
these factors have to be considered across the
board and outside of the data we can accumulate
on the occupational composition of each industry.

There are cases in which a projection for
an occupation can be made with considerably less
than the elaborate analysis described above.
Occupations directly serving people, for example,
can be projected on the basis of the growth and
changing characteristics of the population.

Thus, demand for teachers has been projected on
the basis of projections of population of school
age, trends in the proportion of this population
enrolled in school, and trends in the ratios of
teachers to pupils, which have to be analyzed in
terms of the many institutional factors affecting
these ratios. 7/ 1In the same way the typical
method followed in projecting demand for medical
personnel has been to project past ratios of per-
sonnel to population, allowing for the effects

of such factors as changing age composition and
urbanization. But for the very large number of
occupations whose employment is in industry,
particularly those widely scattered in different
industries, such as engineers, chemists,
accountants, administrative workers, etc., a
more elaborate economic analysis is needed.
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In addition to the projections that can be
made of population-serving occupations, there
are other individual projection approaches that
can be made independently of the general system
described above. For example, the demand for
automobile mechanics has been projected on the
basis of the potential number of cars and trucks
in use, which is related to the number of
families and the average number of cars per
family. Employment of scientists and engineers
has been projected on the basis of expenditures
on research and development. 12/ However, these
projections are not completely independent of
a general economic analysis for many of the
ingredients that enter them derive from consid-
erations of income levels, corporation expendi-
ture levels, etc. As a general principle, any
means of alternative independent projection is
worth pursuing as a check against the system-
atic projections and to get some sense of the
range of error in the latter. Many cross-checks
should be built into the system itself; e.g.,
employment or production in the building
materials manufacturing industries ought to have
some reasonable relationship with employment in
construction or the volume of construction put
in place.

Recent developments in data collection and
analytical techniques make possible some improve-
ments in the projection of demand. An extensive
research project on economic growth, in which
the Bureau of Labor Statistics, the Office of
Business Economics of the Department of Commerce,
and several other government agencies and
university groups are engaged, applies analyses
of consumer expenditures, investment expend-
itures, and input-output relationships among
industries in a systematic approach to economic
projections. 8/ New research by BLS and by
some university groups on the interdependence
of the size of the labor force and the level
of employment opportunity has led to improved
methods in this area. 9/ A major remaining
gap is the lack of statistics on employment by
occupation. An outline for a system to provide
this is being developed by BLS; this would
provide data for successive years on the
occupational composition of individual industries,
and aid in the projection of changing patterns.

New data are also becoming available that
will help in the projection of demand in certain
occupations. This may be illustrated by a
single example. The traditional approach to
projections of demand for medical personnel out-
lined above has some obvious weaknesses, but
has been followed for many years, lacking a
better one. Ratios of physicians to population
need not be constant. On the one hand, rising
standards of medical care and rising ability
to purchase it (as a result of per capita
income growth, prepaid medical plans, etc,) make
for an increase in the ratio of physicians to
population. On the other hand, changing medical
practices and improvements in method may reduce
reduce the need for physicians in relation
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to population. An example of the latter is the
rapid cure of many diseases by antibiotics,
reducing the number of doctors' visits for

each illness., 1In view of these considerations,
when one makes projections of medical manpower
requirements on the basis of ratios to popu-
lation he is on exceedingly marshy ground. We
may get some new light on this problem from
the experience of prepaid full-service medical
plans, such as that of the various Group Health
Associations which have developed through expe-
rience the necessary ratios of doctors required
to serve their populations.

These new sources of data and techniques
of analysis will enhance the accuracy of pro-
jections of demand.

It should be clear from the above descrip-
tion that the techniques for projection of
demand are analytical in their orientation:
they depend on the understanding of causes of
economic change, not on any mechanical pro-
jection of past trends in employment in any
occupation.

In view of all the difficulties I have
described, I should not leave the subject of
projections of demand without the reassuring
note that it is indeed possible; that it has
been done as part of a continuing research
program and these projections are reviewed and
revised repeatedly. The most recent general
projection was published early this year in the
HManpower Report of the President, and spelled
out in more detail in a later publication. 11/

In this study requirements for professional,
technical, and kindred workers, of whom over
8.5 million were employed in 1964, were pro-
jected to rise by more than two-fifths by 1975,
almost twice as fast as the one-quarter
increase projected for total employment. Demand
in the technical fields was found to be rising
most rapidly: needs for scientists and
engineers (of whom 1.3 million were employed
in 1963) were expected to rise by 50 percent by
1975; for science and engincering technicians
(825,000 employed in 1963) demand was projected
to rise by two-thirds by 1975. The same rate
of increase was projected for college teachers;
but demand for elementary and secondary school
teachers and most health professions was
expected to rise more slowly.

The growth in demand for managerial per-
sonnel was projected at about one-fourth from
1964 to 1975, with more rapid increase in needs
for salaried managers and officials; slower
growth for self-employed businessmen,

Methods of Frojections of Supply

Although not all the problems of projected
demend have been adequately solved, the art of
projection demand is far more developed than
that of projecting supply. The latter is the

great neglected field in the area of manpower
projections. This arises in part from the pre-
occupation of economics with the various kinds
of studies and the development of the kinds

of data that lend themselves to demand
analysis. It also arises because of some of
the severe conceptual and measurement problems
in the area of labor supply. One group of
these problems centers around the inherent
flexibility and adaptability of human beings.
People have multiple skills, and are capable
of working in many occupations other than

those for which they have had specific train-
ing or in which they have been previously
employed. Most people actually do move, during
the course of their working lives, among a
number of occupations, and this mobility is
found not only among the less-skilled but even
among the most-skilled and specialized occupa-
tions. 10/ From this it follows that the labor
supply in any occupation is difficult to
quantify. If the analysis of the supply of
labor is viewed as a system of stocks and
flows, not only is the stock impossible to
measure accurately, but also the flows into
and out of each occupation are difficult to
predict,

For high-level personnel, the major inflows
are persons who complete training (e.g., receive
a degree), those who enter without having
received the formal training (a significant
proportion of persons employed as engineers,
for example, have never received an engineering
degree), or come into the country as immigrants,
The major outflows are deaths, retirements,
withdrawals of women from the labor force for
family reasons, movement to other occupations,
and emigrants from the country.

For the inflows we have good measures of
the number of persons receiving degrees at
various levels. On the other hand, there is
very little information on interoccupational
mobility--the number of people who enter each
occupation without having réceived formal
training. Such studies in broad terms have
shown that the quantity of such mobility,
even among professional occupations, is con-
siderable. 13/, 14/

For the outflows we have reasonably accurate
measurements of the impact of deaths and retire-
ments by using tables of working life for men
and women developed by the Bureau of Labor
Statistics, which can be applied to the present
members of each occupation separately by age
to make estimates of the prospective losses
resulting from deaths and retirements over the
next 10 or 20 years. There are greater diffi-
culties in developing techniques for estimating
losses from occupations resulting from occupa-
tional mobility, A series of two-year followup
surveys of persons reported in certain occu-
pations in the 1960 population census has
provided some insights, but misclassification
of these persons by occupation in the census
makes the results difficult to interpret. 16/



Followup studies of people who receive degrees
in_each field have found a substantial move-
ment out of many occupations, even in the
period immedistely after graduation. 15/

One of the hopeful new developments in
this area of measuring occupational mobility
is the National Education Association's annual
surveys of public education systems, in which
they get data on the number of teachers who
leave the system (classified by whether they
went to another teaching job, retired, or
withdrew from the labor force, etc.), and the
number of teachers who entered the system
(classified by whether they were new graduates,
reentrants, or persons who moved to other
teaching jobs). These surveys help to sort out
the great amount of mobility from place to
place within the teaching profession from the
inflows and outflows from the profession, and
also help to deal with the question so important
in occupations in which large numbers of women
are employed: What is the pattern of inflows
and outflows associated with women's family
responsibilities?
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DISCUSSION

Abbott L. Ferriss, National Science Foundation

1. Dr. Cartter first establishes that the
percentage of doctorates among teaching faculty
has increased during the past decade. The evi-
dence from biennial NEA data, as Dr. Cartter
says, is less than convincing. But he also has
accumulated evidence from the American Council
on Education quadriennial publication, American
Universities and Colleges, which shows an
increase of 7 percentage points AY 1951 to AY
1963 in 781 accredited institutions for all
instructional staff. This evidence inadequately
represents the universe of institutions. The
781 institutions in the volume for academic year
1963 were only 53% (781/1477) of degree-granting
institutions in that year, and only 37%
(781/2100) of all institutions beyond the high
school.

To evaluate the quality of faculty in
higher education, one must assess the quality of
the full-time equivalent instructional staff for
degree credit courses in all or as much of edu-
cation beyond secondary school as can be assem-
bled. This would include two-year as well as
four-year institutions, the full-time equivalent
of part-time instructional staff, the profes-
sional schools as well as the regular colleges,
and the junior instructional staff as well as
others. The COLFACS estimate of 50.6% doctorate
among full-time employed teaching faculty in
degree-granting institutions reflects only 73%
of the full-time equivalent faculty in higher
education. The ACE 1964 publication The
Ameri Junior College yields an estimate of
9.3% doctorates among teachers in junior col-
leges, which may be compared with 104 which
Berelson estimated in his assessment of faculty
supply and demand several years ago. The junior
college must be considered, for its share of
enrollments have increased from 11% to 18%
during the past ten years.

The full-time equivalent of part-time, also
must be considered, but for this segment no
estimate of doctorate-holding is available. To
estimate doctorate-holding among these cate-
gories of teachers we may use .5 (from COLFACS)
for the full-time teaching staff of degree-
granting institutions, .09 for junior college
full-time teachers, and .3 for the full-time
equivalent staff of part-time teachers, for AY
1963; the result is 41.2% with doctorates of
FTE teaching staff. Using .4 for the part-time
yields 42.5%, and using .5 for the part-time
yields 43.8%. These values are 9 to 1l per-
centage points above Cartter's AY 1951 estimate
(32.2%). If we assume the latter to be an
upper limit, which I would take it to be, the
twelve-year period has indeed witnessed an
improvement in the quality of the teaching cadre
in higher education.

A better measure of quality of instruction
is ratio of students to teachers with the doc-
torate. Taking a few liberties with Ray Maul's
data for AY 1955 provides an estimate of 39.7

full-time students per doctorate-teacher. The
comparable AY 1963 estimate (from COLFAC and
the USOE Faculty and Other Professional Staff
Survey) is 36.0 students. By this index the
uality of instruction has improved about 10%
1 - 36/39.7 = 9.3%).

In his conclusions, Dr. Cartter points to
the inconsistency between past estimates of
shortages of doctorates in higher education and
the situation 10 years later of an increase in
the percent doctorates. Without cries of alarm,
help would not have come. Help did come, as
Orlans has shown, and the educational establish-
ment today is better because of it. One impor-
tant function of a prediction is to make possible
an evaluation of a future situation.

2. The second important feature of
Dr. Cartter's paper is the presentation of a
model for the prediction of future teacher
requirements for faculty and for doctorate
teachers. He introduces a few elaborations which
previous model-builders have overlooked, but in
the main the variables are the same as others.
His overview points to the additional statistics
needed to adequately activate a reliable model.

The Bolt-Koltun-Levine model (Science,
May 14, 1965) for evaluating the consequences of
various levels of feedback of doctorates into
higher education, was a distinct improvement over
previous models because it applied to particular
disciplinary fields. Dr. Cartter's model adds
no new variables and does not attempt to control
for field of study. Separate consideration of
fields is important, since the market exogenous
to the educational establishment most certainly
is not uniform among fields, as David Brown has
pointed out. To use this approach would require
much additional processing of available informa-
tion, but such is needed for sound educational
planning and the formation of national policy.

In addition to separate consideration of
homogeneous groups of fields, independent con-
sideration of types of institution will make
possible much more careful control of another
important source of variance in estimates of
future teacher requirements: the student-
teacher ratio.

A third important element would consist of
classifying enrollment both by institutional type
and full or part-time status.

For those educators who may enter a cata-
tonic state when anyone suggests that they supply
new data, let me hasten to add that the above
requires no new data. It only requires the appro-
priate ordering of data already collected.

I now want to review the values Dr. Cartter
assumes for elements in his prediction equations,
examining each factor separately.



m - mortality rate of present teachers.
This is of minor importance relative to some
other values. The most recent mortality rates
by occupation are based upon 1950 data. This
is not complementary to a statistical system
which prides itself upon the advanced state of
its technology. Not only can death registration
data coupled with the Census be employed for
this purpose, but matching of death records
against the Doctorate Record File and/or the
National Register File could produce more accu-
rate mortality rates by field than now are
available.

r - retirement rate. Also of minor impor-
tance, this factor, nevertheless, should be
estimated more accurately. Cartter used the age
distribution from the COLFACS survey, and
assumed a schedule of retirement 0, 1, and 2
years after 65. This is a refinement over pre-
vious procedures. In applauding him, I also
point out that an accumulation of information on
retirement experience, perhaps through a more
extensive retirement survey, through T.I.A.A.,
or through other means, is needed.

a, ¢ - The rate of transfer out of higher
education of doctorates and the in-transfer rate
of doctorates to higher education from other
employment. [Note: in Eq. (2) a is in-transfer,
bnt below Eq. (3) a is out-transfer.

" The latter apparently is in error.;T
The net (loss or gain) is the significant
statistic. Dr. Cartter estimates +that .0011 of
the doctorates are lost annually by transfer out
to other employment. In the Bolt-Koltun-Levine
model the net transfer rate is estimated for
scientists, from 1960-1962 matched cases in the
National Register of Scientific and Technical
Personnel, at -.001. The negative sign is quite
significant, for it connotes a net gain of doc-
torates to the educational establishment in the
.interchange, rather than a net loss. Cartter's
assumption (re Eq. 3) that this statistic is
stable is quite questionable. Doctorates
_employed outside of higher education are evi-
dently responding to salary increases in higher
education. For the 1960 cohort of scientists,
the experience between 1962 and 1964 revealed a
net gain to the educational establishment of
2.89% per year, rather than 0.1% per year. One
defect in this statistic is that it includes
transfers to and from educational institutions,
irrespective of level and function of the doc-
torates. Dr. Cartter's estimate -- the basis
for it is not adequately documented -- gould be
in the proper direction for the decade over which
he makes it, but the National Register data on
scientists, who, with the professions, undoubt-
edly have the highest employability outside the
educational establishment, for the 1960-64
period, unmistakably record a net inflow to the
educational establishment. I conclude that more
adequate data is needed on in- and out-transfer
of doctorates. If doctorate holders are sensi-
tive to salary changes, annual or biennial data
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are needed to make an accurate assessment of the
flow, and this net interchange in Dr. Cartter's
model should be more precisely scheduled over the
future decades, perhaps upon the basis of assump-
tions on comparative salary levels.

b and q - Equation 2 estimates the number of
doctorates in teaching. [fh the first member of
the right side of the equation, the subscript of
D is t. Evidently, from the text above, this
should be (t-1)./ Omitted is the percent of new
doctorates who already are teaching. Dr. Cartter
may have intended that b include new doctorates
continuing as well as those newly entering
teaching, as the value of b (Equation 3) would
indicate. However, allowance also should be made
for new doctorates continuing in higher education
in q, the percent of new teachers with the doc-
torate, in equation 3. The percent of non-
doctorate teachers at (t-1) who achieve the doc-
torate by t should be introduced as a third
member of the equation. Data of the Doctorate
Record File, NEA, and USOE provide a basis for
estimating that this may be 2% or 3% of the
full-time equivalent instructional staff in
higher education. Four to five thousand teachers
may be so "upgraded" annually.

f - The ratio of the increment of faculty to
the increment of students (the inverse of the
incremental student-faculty ratio) is set at
slightly less than 20 to 1. The greatest source
of error in projections of teacher requirements,
as may be shown by ex post facto examination of
Ray Maul's 1959 projections is the student-
faculty ratio. To hold it constant, as Dr.
Cartter does, is to deny the trend during the
past decade* as well as his own arguments (1st
criticism of the "OE model"). A more advisable
approach is to assume a continuation of present
trends, an increase of approximately 0.25
annually in the student-teacher ratio, or, to
provide schedules of alternative assumptions.
(See item 4, below.)

3. Several factors affecting higher educa-
tion, the quality of teaching, and future
teacher supply and demand, are not elements of
Dr. Cartter's formula. To enumerate them
briefly:

1. The education of Americans abroad,
estimated at 17,200 persons in AY 1964.

2. The provision of Americans as
faculty and scholars to foreign institutions,
estimated at 3,400 persons in AY 1964.

3. Foreign scholars in the U. S., a
supply source, consisted of 8,400 in AY 1964

(Open_Doorg, 1964).

* Total enrollment per FIE instructional staff has
increased from 16.6 in Fall 1958 to 18.3 in Fall
1965 (estimated).
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4. The education of foreign students in

the U. S., estimated at 36,000 undergraduate and
39,000 other students in 1964.

The latter educational endeavor is quite

significant in promoting the diffusion of science

and technology, and in developing the scientific
manpower for resource and institutional cultiva-
tion among underdeveloped nations. Within this
context the demand for teachers for the educa-
tional systems of our own and foreign countries
must be viewed.

4. The student-teacher ratio in the model
considers the total staff, instructor or above,
and does not make allowance for part-time
teachers nor include junior staff. The text
says that this ratio, 15.3:1 today, may be
expected to rise to 17.3:1 in 1985. It says,
"The Office of Education choice of an 18:1 ratio,
therefore, appears to overstate the expansion
needs by nearly 10%4." Cartter's ratio of 17.3:1
would set our sights at approximately 80,000
more instructional staff in 1985 than would
result from using the USOE factor /(18.0-17.3)
10,600,0097. I believe he should have said that
the USOE estimate understates rather than over-
states expansion needs. Perhaps Dr. Cartter's
criticism of the USOE choice of a student-
teacher ratio should be reconsidered.

My preference is to use full-time equiva-
lent instructional staff, as did Ray Maul. This
ratio was 16.6:1 in 1958 and has risen to 18.3:1
today. In the interests of conservatism and
accepting Cartter's four reasons for expecting
an increase in the number of students per

teacher, I am inclined to project the ratio at a
0.25 incremental addition annually for about 10
years. Such a procedure would provide an
increasingly conservative statement of teacher
requirements.

5. An implication Dr. Cartter derives from
the results is to question the wisdom of
expanding the higher education system through
new institutions entering the doctorate-granting
field. Capacity of the higher educational
system to produce doctorates is not a component
of the model, although he estimates that 20,000
doctorates can be produced annually. I do not
interpret the model as suggesting that the
demand for new doctorates in teaching will
decline or stabilize after 1968. There will be
a continuing need to increase the percentage of
teachers with the doctorate, and a continuing
demand for doctorates in non-teaching positions.

6. The "deficit" of 120,000 which
Dr. Cartter attributes to a USOE estimate is
actually not an official USOE document, but
rather a working memorandum, which cannot prop-
erly be attributed to the Office. To call this
the current USOE model is not accurate.

7. Dr. Cartter considers his projections
of doctor's degrees to be below those of
Dr. Karel, who prepared projections published
by the National Science Foundation. Karel's
projections are confusing since they mix pro-
fessional medical degrees with doctorates, but
if the medical professional degrees are removed,
Cartter's projections for AY 1970 are only 600
more than Karel's.
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DISCUSSION

Laure M, §Harp, Bureau of Social Science Research

For purposes of this discussion, | would like
to distinguish between the two topics which are
the subject of Dr. Spaeth's paper. The first
topic is change in choice of career fields
between the freshman and senior year in college.
The second deals with change in choice of career
field between the senior year and the third year
following graduation. To summarize my conclu-
sions: the ingenious technique developed by the
author seems to be much more productive in connec-
tion with the latter time period than with the
earlier one. For the former, it strikes me as a
statistical exercise which adds relatively little
to the existing body of knowledge in this area;
for the latter, | think it is a useful tool which
=--with some further refinements or adaptations=--
can make a valuable contribution in an area where
new and better data are sorely needed.

First of all, there is a slight technical
bottleneck in connection with the use of the
method for change patterns between the freshman
and senior years in college. As Dr, Spaeth indi-
cated in his presentation, data for both years
were actually collected during the senior year,
in 1961, Furthermore the wording of the retro-
spective question differs slightly from the ques~-
tion dealing with current choice. The recall
item reads as follows:

Career preference when you started college.
Give your single strongest preference even
if it was vague or if there were several
alternatives.

Therefore, one may question the use of a method
using independence values and a time | versus
time 2 comparison when the 2 items were asked at
time 2 and in different ways.

But more important than the technical ques-
tion is the substantive one., In terms of new
findings, the approach yields little that was not
previously known, and has less explanatory power
than earlier analyses using traditional statisti-
cal techniques, There has been a great deal of
research in the past 10-15 years in the area of
mot ivations, behavior and values of college stu-
dents, including occupational choice. It has
been well established that clear, early occupa-
tional choices occur most often at the two
extremes=--among students oriented toward the tra-
ditional professions, medicine and to a lesser
extent law (and in these fields a family tradi-
tion is often present) and among lower-class stu-
dents whose sights are fixed on education or busi=-
ness, the upper limits of their aspiration spec-
trum, Except at these two extremes, freshmen
occupational goals are vague for a great many stu-
dents, perhaps the majority. It is precisely one
of the basic functions of the L-year college stay
to provide for students a clarification of their
own interests, abilities, and suitable career com-
mitments. Depending on family background and the
type of high-school attended, freshmen often have

little knowledge of occupational alternatives

(for example, underexposure to the social sciences
is common) or come to college with an inappropri-
ate evaluation of their competitive standing (for
example engineering is often initially selected by
students who do not have the necessary background
and ability in mathematics and science). On this
topic-~of what happens during the college years=--
we are fortunate in having a voluminous and care-
fully researched literature which has been build-
ing up over the past two decades, partly through
small-scale psychological and sociological studies
done on many campuses with captive student popula-
tions, and more recently, through foundation or
government=-supported large-scale research efforts,
such as those of the Cornell group, conducted by
Rosenberg and his associates, the work of Ann Roe
and her colleagues, at Harvard, the recent studies
conducted by NORC and analyzed by Jim Davies,
which Dr. Spaeth has mentioned, and many others.
While there is of course always room for more and
better data, and innovation in methodology, | do
not see any ''pay-off'' in terms of new insights or
a better model through the use of the methods
presented by Dr. Spaeth.

Let me now turn to the second topic, change in
career fields between the senior year and 3 years
after graduation. Here we are indeed gaining much
new and useful information from the data presented
by Dr. Spaeth. Not only do these data consist of
genuine time 2 versus time 1 responses, but the
time 2 responses were given after reality-testing
of academic preferences and tentative choices in
the present opportunity structure of the occupa-
tional world. Concerning the dynamics of early
career choices and changes in the period following
college graduation we do not have the wealth of
data available for ''captive" college populations.
We have neither the small insight-providing studies
which would give us hypotheses to test with larger
samples, nor the relevant basic statistical data
which would provide the needed parameters. To the
best of my knowledge, the only recent information
about the transition from educational institutions
to the labor market stems from the work done by
Dr. Spaeth and his colleagues at NORC, and from
the studies we are involved with at the Bureau of
Social Science Research, where under sponsorship
of the National Science Foundation we have so far
conducted two elaborate nation wide follow-up sur-
veys of the class of 1958, These types of studies
are beginning to provide the parameters, although
| feel that much of the depth needs to be filled
in through more intensive studies in the future.

What Dr. Spaeth's findings point to most over-
whelmingly is of course stability in choice of
career fields, rather than change., He is the
first to say so, since he has developed the parti-
cular technique he presented here to overcome the
handicap to the analysis of change patterns
caused by the stubbornness of the data. Obviously,
he has a right to concentrate his attention on the
small minority of cases which were indeed subject
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to change, but | can't help being more intrigued
by the very fact that the great majority of his
respondents displayed consistency and stability
over the 3-year period with respect to career
fields. This is all the more impressive because
the wording of the question=--which in effect uses
academic fields and careers fields interchange-
ably--might at times be conducive to inconsis=
tency (for example, men seeking administrative
and managerial careers might easily have selected
two different answer categories in 1961 and 1964
without having made an actual career change).
This stability is shown not only by the large
number of identical choices in the 2 years, but
also by the clustering of practically all change
patterns around the diagonale, which means that
observed changes involved closely related fields,
Whatever dispersion there is seems to be largely
caused by very small numbers of actual cases, and
in one particular case, seems to be hard to under-
stand on the face of it, so that one suspects a
possible error: twenty men who in their senior
year planned a business career had switched to
medicine 3 years later (a switch which would nor-
mally require substantial additional undergradu-
ate preparation). Furthermore, as pointed out by
Dr. Spaeth, the ordering of fields leaves some
groups off the diagonale, although the 'drastic'
change which is thereby shown is ‘artificial. And
last but not least, the unavoidable necessity of
making some arbitrary classification decisions
may also produce some shifts which are more appar-
ent than real. Thus, 88 respondents who chose an
Y'education'' career in their senior year and are
shown as having switched to ''physical science'
careers may have merely shifted from high=-school
teaching to teaching at the jr. college or 4-year
college level=-a shift which under the NORC clas-
sification system removed them from education and
into physical science. So, all in all and despite
some deliberate--and justified=--rigging to empha-
size change, we see very little movement and very
few drastic switches--and this is an extremely
important finding which Dr. Spaeth's method illus-
trates elegantly, |[f | may speculate for a
moment, | think this represents an important and
basic social trend which has been greatly accel-
erated since World War Il. As you may notice, |
do not happen to agree with Harold Goldstein and
some of the members of this audience that our
labor force even at the professional level is
characterized by great occupational flexibility
and that shifts from one field to another will
continue to be common, | feel that we have moved
much more decisively to early specialization, usu-
ally determined at the time the bachelor's degree
is received and that subsequent field shifts will
be the exception rather than the rule.

In order to gain a fuller understanding of
the mechanisms involved here, two efforts are
needed, both rather cumbersome but | think indis-
pensable for a meaningful analysis of the current
occupational shifts. In the first place, broad
categories, like the ones used in the paper under
discussion==while much more manageable for tabu-
lar presentation--are conceptually inadequate.
Nowadays, a shift from one physical science to
another--even from one subspecialty to another=--
is a significant departure, and probably the

preferred mechanism on the one hand for adjusting
the allocation of available professional man-
power to the needs of the economy, and on the
other for enabling college graduates to correct
early career decisions., Data from our own stud-
ies dealing with switches from undergraduate to
graduate fields of study show considerable shifts
from one social science to another, or from one
engineering specialty to another, but relatively
little switching across fields. |If Dr, Spaeth
had shown us the more complex matrices based on
detailed, rather than broad fields, we would have
had more evidence of change. Furthermore, such
matrices would be extremely useful because they
might provide some clues as to what linkages
between fields are common and how much elasticity
there is between related fields. Switches from
electrical to nuclear engineering, from clinical
to experimental psychology, from French to
Swahili have meaningful manpower implications

and could be assessed very efficiently through
the method developed by Dr. Spaeth.

The second, related point which we need to
keep in mind is the birth of new occupational
fields, many of which do not fit neatly within
the established standard categories into which
we customarily organize our data. Here again,
we may both understate or overstate occupational
shifts, depending on rather arbitrary classifi=
cation decisions. A political science student
who becomes a systems analyst may or may not con-
tinue to work in the discipline in which he was
trained. An engineer who becomes a contract
negotiator for complex research programs may be
classified as a business executive although his
engineering training continues to be of paramount
importance in his work, This is a cumbersome and
tedious problem which all researchers handling
educational and occupational data have struggled
with in the past and will continue to struggle
with in the future. However, classification
decisions turn out to influence very signifi-
cantly the judgments we make about trends in the
relation between education and occupation, and
about the extent to which the present generation
of college graduates engage in highly specialized
or broadly convertible careers.
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THE METHODOLOGY OF COMPUTER LINKAGE OF HEALTH AND VITAL RECORDS

David M. Nitzberg, Harvard School of Public Health
Hyman Sardy, Brooklyn College

Introduction

Record linkage 1is a process whereby
records pertaining to the same individ-
ual from two or more files are brought
together to form a combined record. 1In
order to link records successfully they
must be matched on identifying informa-
tion that is common to the files to be
linked and that has (a) high discriminat-
ing power, (b) low probability of change
during an individual's 1lifetime, and (c)
low likelihood of being recorded erron-
eously. Such information, together with
rules for matching the records, as well
as criteria for deciding when a pair of
records match sufficiently to be declared
a linkage, determine a linkage procedure.
Its success 1s measured by

élg its speed and cost,

2) the number of valid linkages
produced,

(3) the number of false linkages
produced, and

(4) the number of valid linkages

missed.

There i1s, of course, no a priori
knowledge of which individuals have rec-
ords in more than one of the files. Fur-
thermore, there is often only a limited
amount of common identifying information
available. Also complicating the problem
is the presence of noise, that is to say
errors, such as surname misspellings and
age discrepancies in the information
which is available.

This paper briefly discusses our
research to develop efficient computer
linkage techniques. We are using the IBM
7010 data processing computer at the Na-
tional Center for Health Statistics to
perform actual linkage operations between
cohort and death records. However, since
our work 1is still in progress we can only
indicate some of the goals we have set
for ourselves and present some prelimi-
nary results.

Background

Densen and Shapiro (1) have pointed
out that the limitations inherent in us-
ing existing data (i.e., information col-
lected routinely, not for specific re-
search purposesg can often be overcome by
combining the information contained in
records from several sources. Moriyama
(2) has documented the value of vital
records in health research, especially
when such records are linked with others.

Computer linkage research has already

been carried out (and is continuing) in
Canada, England, and the United States (3-
11). This research has demonstrated that
when there 1s an abundance of identifying
information common to the files to be
linked, large-scale computer linkage is
possible -- even though nolse exists and
people do not have unique identity num-
bers. The research we are conducting,
however, is geared to studying the nature
of the problem when only limited amounts
of identifying information are available.
We hope this will lead to the development
of computer techniques which will permit
linkage prior to the time when widespread
use of identity numbers will simplify the
methodological problems existing today.

Death Clearance

We chose to do our research in the
area of death clearance since it 1is fre-
quently performed in health research and
is methodologically typical of most 1link-
age operations. Death clearance is a
process whereby a file of records per-
taining to a group of individuals, a co-
hort file, 1s linked with a file of death
certificates to determine which individ-
uals have died and to extract information
from their death certificates. Death
clearance by computer would facilitate
long-term follow-up studies since large
study cohorts could then be placed under
automatic survelllance for mortality at
frequent intervals, with high precision
and at relatively low cost. A contract in
1963 with the New York City Department of
Health* by the National Center for Health
Statistics (NCHS)** to develop computer
death clearance techniques has made the
research possible.

The death file we are using is com-
posed of magnetic tapes made from the
death index cards routinely keypunched by
the New York City Health Department from
death certificates. All deaths occurring
in the city, as well as deaths of c¢ity
residents reported to New York City as oc-
curring outside the city, are included.
Our file covers the years 1961-1963 (in-
clusive); Appendix I shows the format of
the 1963 cards.

On the tapes used in our computer
runs we added the Social Security numbers

*Dr. Paul M. Densen, Deputy Commissioner
of Health, New York City, is project di-
rector for this contract.

**We are grateful to Mr. S. Binder, Chief
of the Data Processing Division of the ‘
NCHS for his help.



of the deceased when these were given on
the actual death certificates (they are
not now keypunched on the index cards) in
order to study the value of this unique
identity number. One of the several co-
horts we are linking has this informa-
tion recorded. Even though at present
many of the deceased do not have Social
Security numbers -- 59%* of recent New
York City death certificates do not have
this item recorded -- an ever increasing
proportion of our population will. Fur-
thermore, widespread use of these numbers
1s being fostered by requirements of the
Internal Revenue Service. All of this
indicates that even at present the Social
Security number is an ltem of identifying
information which may be worth recording
and using in linkage operations.

We will limit our discussion here to
what we are doing with the largest cohort
we are linking, the coronary heart dis-
ease (CHD) population of the Health In-
surance Plan of Greater New York, better
known as HIP. HIP has placed about
120,000 people under observation for spe-
cific manifestations of coronary heart
disease in order to study its incidence
and prognosis. Thelr study cohort in-
cludes all persons 25-64 years of age en-
rolled in 12 of their medical groups. The
prepald group medical practice setup of
HIP with 1ts central record system makes
such an undertaking possible (13). Never-
theless, mortality for so large a group
over a number of years remains a problem
since it 1s not known what percentage of
its members' deaths are reported to them.
Obviously, death clearance by manual pro-
cedures for such a large group for a num-
ber of years is out of the question. With
HIP's 1961 enrollment cards (Appendix II
shows the format of these records) as our
cohort file, we are performing a death
clearance operation using computer tech-
niques. This 1is belng done for all mem-
bers (176,481), not just those between 25
and 64 years old, of the medical groups
1n6the HIP-CHD study for 1961, 1962, and
1963.

Methodology

At present, we have 1n operational
form IBM 7010 programs*¥* with which to
explore death clearance techniques. Names

*Estimated from a sample of 4196 death
index cards, and agreeing. with a sample
we collected of 816 New York City death
certificates, for 1961-1963.

*¥The programs were written by Dr. H. S.
Levine (of HIP) and Mr. J. Hayden, es-
pecilally for this project under the NCHS
contract,
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are coded phonetically by a Soundex pro-
gram according to the Russell-Soundex sys-
tem developed by the Library Bureau of
Remington Rand and based on the work,
early in this century, of Mr. R. C. Rus-
sell (14).

A Matching program brings together
records from the HIP and death files hav-
ing the same Soundex code. The program
then compares each of these HIP-death
pairs to see whether there is agreement
on items of identification which are com-
mon to both. For numerical information,
it 1s possible to specify matching rules
which permit slight discrepancies (e.g.,
requiring that |HIP age - Death age| < k
for some value of k)* to be tolerated
when deciding whether agreement exists
between the fields. For alphabetic in-
formation, however, exact agreement is
necessary, except in the case of surname
prefixes such as Von, Mc, D', etc., which
are often keypunched in various ways with
respect to the rest of the name. Our
program treats as identical such varia-
tions as: MC COY and MCCOY, VON MEER and
VONMEER, D'AMOS and DAMOS, etc. This
class of alphabetic discrepanciles became
apparent after our initial runs, but were
overcome easily by making simple changes
to our original program.

Noise suppression techniques such as
allowing + k year differences when match-
ing ages and ignoring blanks and apostro-
phes appearing within surnames are
straightforward. Other sources of noise,
as, for example, name misspellings and
address spelling variations, are not so
easlly suppressed. The value of the
Soundex name code 1s that it enables one
to bring together records containing sim-
ilar names on the assumption that many
misspellings lead to similar sounding var-
iations of the true spelling. The problem
remains, however, of defining how "dissim-
ilar" names can be and still be declared
matching -- how can we overcome the loss
of potential linkages because of mis-
spellings without thereby creating many
false linkages? The results we are begin-
ning to accumulate indicate that, although
Soundex is a gross noise filter, e.g.,
such different and commonly occurring sur-
names as Jones and James have the same
code of J520, 1t does help overcome many
name misspellings. As a result of our ex-
perience, we hope to be able to estimate
Just how many are overcome validly in
death clearance operations. We also hope

*We will get a distribution of age differ-
ences for the valid linkages so that an
optimum k for death clearance can be es-
timated.



102

our results will enable us to modify
Soundex so that it can be made a finer,
and hence more efficient, noise filter
for names.

The Matching program produces a
listing of record pairs meeting and sur-
passing a set of minimum matching cri-
teria specified at the beginning of the
computer run. In the case of the HIP-
CHD cohort we compared 176,481 people
against a total of 281,208 death records
in a four-hour computer run. This re-
sulted in 89,306 pairs representing
37,777 different HIP members¥* meeting our
minimum matching criteria, which were ex-
act agreement on Soundex code of first
and last names and age agreement within
five years. Table 1 gives the number of
record pairs matching on the fields spec-
ified by asterisks. It should be noted
that the numbers given in the table are
not cumulative -- that 1s, the absence of
an asterisk means the palrs do not match
on that field. Also, the heading "age +
5 years" means that age agrees within
five years but not within one year.

The numbers presented 1n the table
are preliminary. They are based on the
initial production run of the programs
during which invalid characters due to
keypunching errors, blanks and apostro-
phes in surnames, and several other minor
difficulties prevented the matching of a
small number of records. A supplementary
computer run for these records is planned
and our figures will be adjusted accord-
ingly. The changes, however, will not
alter the table significantly since the
number of records involved 1is relatively
small. Since 1t 1s possible to partition
the HIP file and do death clearance on
each part separately without affecting
the accuracy of the operation (although
efficiency might be degraded thereby), we
have delayed doing this "mopping up"
process until we could do it for all of
our cohorts at once.

In all, there were 700,738 pairs
matching on Soundex, of which 111,252
pairs matched exactly on first and last
names as well but whoie ages were not
within at least five years of one another
(and so were not put out by the Matching

*A given HIP or death record may appear
in more than one palir. It is not uncom-
mon for different people with the same
common names, like Mary Smith for exam-
ple, to appear in the HIP file and be
within five years of age of several dif-
ferent deceased persons also with the
same name. This gives rise to more pairs
than the number of different people in-
volved.

program). This means there were a total
of 132,123 palrs matching exactly on
first and last names. This clearly shows
that name alone is a very poor identifier
of people.

The 7,036 pairs matching exactly on
name and age within one year are most in-
teresting since they indicate very clear-
ly the problem of trying to link with in-
sufficient identifying information common
to both files. Since only about 3,000
deaths are expected -- of which only about
15% will not be among these 7,036, mainly
because of noise -- it is apparent that
name and age alone lack the discriminat-
ing power upon which to decide which
pairs constitute valid linkages.

Looking further at the figures we see
that there were 26,075 pairs matching on
Soundex of first and last names plus age
within one year, and that 7,036 of these
matched exactly on first and last names
also. This indicates two things: first,
that the Soundex code increased the num-
ber of possible pairs by a factor of 3.7
(the 26,075 pairs are reduced to 7,036
when exact full name matching is re-
quired); and second, that items of iden-
tifying information used in conjunction
with one another very quickly narrowed
down the field of possible pairs (e.g.,
from 176,481 x 281,208 possible pairs to
132,123 pairs by use of first and last
names, and then to 7,036 pairs by use of
age to within one year in addition). This
seems to indicate that 1f there were no
noise in our data, then one other good
variable (e.g., the maiden name of an in-
dividual's mother) would probably reduce
the 7,036 pairs to the correct 3,000 or
so pairs with few false positives. Since
nolse exists however, schemes such as
Soundex must be used to overcome it. This
raises the number of possible pairs, which
in turn might be reduced if yet another
identifying variable were available.
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Table 1

Number of HIP-Death Palrs Matching
on the Fields and Criteria Specified

Exact
Soundex
Code of Exact
First and First Exact Age + Age + Number
Last Names Name Surname 5 Years 1 Year of Pairs
* * 14,426
* * o * 30,818
* * * 4,152
* * * * 13,835
* * 5,615
* * * 11: 772
* * * 1,652
* * * * 7,036

89,306
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Conclusion

By clerically eliminating the pairs
that do not seem to constitute valid
linkages* and validating the remaining
pairs by using information which could
not be used by our present Matching pro-
gram (e.g., address, since only the death
file contailned this field), we hope to
find most of the deaths which did, in
fact, occur.

Since this work 1s exploratory in
nature, we wish to find as many of the
deaths as possible even though we cannot
do 1t by completely automated means now.
HIP has been notified of a large propor-
tion of the deaths of its members, so
they will be able to tell us about a num-
ber of the deaths our computer-manual
death clearance operation missed. Like-
wise, we will be able to give them a 1list
of deaths about which they had no knowl-
edge and which they willl verify through
thelr normal channels of contact with
their members. Since the two procedures,
HIP's and ours, for finding deaths are
independent, we will then be able to es-
timate the number of deaths we both
missed. If this number is small (less
than 5% of the total deaths), as we ex-
pect 1t will be, then we will be able to
analyze why our death clearance tech-
niques did or did not 1link the deaths we
know about, knowing that the unfound
deaths cannot greatly bias these results.

This analysls, together with our
other work, should lead to useful esti-
mates of the parameters of death clear-
ance procedures which, in turn, should
lead to a better understanding of the
methodology of record linkage and to com-
puter techniques for automating the link-
age operation. Whether this is actually
so, remalns to be seen. We feel confi-
dent, however, that our attempt to follow
a cohort of 176,000 people for deaths for
three years with the aid of computer
techniques currently available will prove
successful.

*This is being done by: (a) Human Jjudg-
ment to declde whether two names having
the same Soundex code, but not agreeing
exactly, were different names or vari-
ants of one another that could reasonably
be expected to arise from misspelling or
recording error; (b) the use of such
other information as date of birth,
spouse's name, address, etc., that ap-
pears on only one record of the palr and
on HIP records other than enrollment
cards or the death certificates them-
selves. .Time does not permit fuller dis-
cussion of this procedure here.

10.

11.

12.

. Moriyama, I.M.

. Kennedy, J.M.
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APPENDIX I

Format of the 1963 New York City Death Index Cards

Columns Fleld
1-5 Death Certificate number
6-9 Month, day, and year of death
10 Borough where death occurred
11 Type of institution where death occurred
12-14 Institution number
15 Borough of residence
1649 mexith area of restaemce | If foncrestient of NX.Co
20 District of residence
21 Blank
22 Sex
23 Color or race
24 Marital status
25-27 Age at death (2 columns for age and one for units --
hours, day, months, years -- of age)
28 Nativity of deceased (U.S., Puerto Ricc foreign)
29-32 Cause of death
33 Operation?
34 Attendant at autopsy
35 Religious affiliation of cemetery where buried
36-40 If death due to accident, type and line number of

speclal accident report, and borough and district
of occurrence of accident

4i-4y4 Medical examiner case number, if any
45-63 Address of deceased

64-80 Name of deceased (surname, first name)
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APPENDIX II
Format of the HIP Enrollment Cards

Columns Fleld
1-19 Name (surname, first name)
20-22 Blank
23 R = Renewal
24-26 Original Entry Date (month, year) into HIP
27-28 Blank '
29-36 Certificate Number (policy number)
37-38 Borough of Residence
39-42 Medical Group
43-46 Blank X
47 Associated Hospital Service Class
48 Blank
49 HIP Class
50-51 Number of Persons Covered on Certificate (or Policy)
52-56 Contract Number
57-61 Effective Date of Contract (month, day, year)
62-63 Sex and Family Status
64 Blank
65-67 Month and Year of Birth

68-80 Blank
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USE OF CENSUS MATCHING FOR STUDY OF PSYCHIATRIC ADMISSION RATES

Earl S. Pollack, National Institute of Mental Health

Studies or analyses designed to measure
the rate of occurrence of a particular event in
specific population groups are extremely common.
In most of those concerned with illness or
mortality, the numerators are obtained from
interviews, vital records, or hospital or agency
case records and are related to published popu-
lation data. The assumptions implicit in such
a procedure are : (1) that each individual
counted in the numerator has been enumerated in
the population and (2) that each individual is
classified identically in both numerator and
population denominator with respect to the
characteristics under study.

An alternative procedure involves identi-
fying the individuals to whom the event of
interest has occurred and locating for each of
these persons the Census document used for tabu-
lating population data. If this procedure is
successful in locating the Census records for
all of the persons in the study, both of the
above assumptions will be fulfilled. It is the
purpose of this paper (1) to describe a study
using this procedure, (2) to present data indi-
cating the relative success of the Census
matching procedure for various groups and (3) to
discuss the implications of failure to find
matching Census schedules for the analysis of
rates,

The Psychiatric Admission Rate Study

In 1960, a study was begun to determine
the rates at which persons come under psychiatric
care in specific population groups defined pri-
marily by a number of socioeconomic and family
relationship variables. Data of this type were
needed to help plan for the development of
programs of psychiatric care and to provide a
set of hypotheses for further study into the
etiology of mental disorders. Further impetus
to the formulation of the study was provided by
the impending availability of a large volume of
population data to be prepared from the 1960
Census. - -

Two states, Maryland and Louisiana, were
selected as the locale for the study on the
basis of their extensive programs for central
reporting of data on persons coming under care
in inpatient and outpatient psychiatric facil-
ities and because of the interest in the study
expressed by key persons in the agencies respon-
sible for the mental health programs in these
states. With the cooperation of the Louisiana
State Départment of Hospitals and the Maryland
Departments of Mental Hygiene and of Health, the
Office of Biometry of the National Institute of
Mental Health collected basic identifying infor-
mation on each person admitted to the public and
private inpatient and outpatient psychiatric
facilities in the two states during the year
following the Census. This information was given
to the Bureau of the Census, where 1960 Census

schedules for these individuals were located,
and detailed tabulations of the demographic,
socioeconomic and family relationship charac-
teristics of these patients were tabulated.

Matching Method

Since the major focus of this paper is on
the results of the matching procedure, the
procedure itself will be described only briefly.
For each person admitted to a psychiatric facil-
ity in the two states during the study period,

a transcription sheet was submitted to the
Bureau of the Census containing the following
information: name, sex, color, date of birth,
psychiatric diagnosis, facility to which
admitted, history of previous admissions, resi-
dence as of time of admission and as of April 1,
1960, and name of head of household on that
date.

It should be emphasized that the matching
was carried out by hand at the Bureau of the
Census, not by computer. The Census schedules
are filed by enumeration district (ED), a small
geographic subdivision assigned to a single
census enumerator and consisting of an average
of about 250 housing units. Therefore, the
success of the matching operation depended
heavily on the accuracy of the address for each
person admitted to a psychiatric facility. The
transcription sheets were sent first to the
geography unit where the appropriate ED number
was assigned to each address. If an address
was given in rather vague terms, it could have
been assigned with equal justification to more
than one ED. Therefore, on the transcription
sheet, space was allotted for the assignment of
a maximum of seven ED's for a given address.

The transcription sheets were next sent
to a processing unit where an attempt was made
to locate the Census schedule corresponding to
each individual in the study. The schedules are
filed in books according to ED. The search was
carried out in two stages: (1) finding the page
in an ED book which contained the same address
as that given for the patient on the trans-
cription sheet and (2) identifying the patient
on that page. A set of rules was provided for
each of these stages. On transcription sheets
where several possible ED's were indicated, each
was searched in turn until the address was found.
If the address could not be found in any of the
ED books indicated and if a search for the
patient's name in each of those books also proved
unsuccessful, the patient was considered a
"non-match." Further procedures were involved
for those individuals who were included in the
census 25 percent sample. Since this is not
important for this presentation, the discussion
which follows will pertain primarily to the
census 100 percent data.
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Results of Matching

Transcription sheets containing basic
information on 13,036 Louisiana patients and
14,450 Maryland patients were submitted to the
Bureau of the Census for purposes of locating
the corresponding 1960 Census schedules. Of
these, matching schedules were found for 67 per-
cent of the Louisiana patients and 64 percent
of the Maryland patients. The fact that the
matching procedures failed to locate census
schedules for approximately one-third of the
patients raises a serious question about the
validity of admission rates based on matched
cases only. An analysis of match rates accord-
ing to specific characteristics and in relation
to existing knowledge about completeness of
census enumeration will help to place in per-
spective the effect of these match rates on the
analysis of admission rates.

The extent of matching varied considerably
from one category to another. Match rates
according to specific characteristics are pre-
sented in Tables 1 through 7. The following are
a few of the highlights:

1. Matching was most successful among those
under 18 years of age; least successful
among those 18 to 24; higher among males
than females; higher among whites than
non-whites.

2. Match rates were far lower for alcoholics
than for any other diagnostic group.

3. For household heads and members of their
immediate families, three-fourths of the
matching schedules were found, whereas
the match rates for other relatives were
63 percent in Louisiana and 57 percent
in Maryland and for non-relatives only
40 percent and 49 percent, respectively.

4. Among married persons the match rates
were 77 percent for Louisiana and 76
percent for Maryland.

These rates have been presented in some
detail in the tables with the hope of illumi-
nating reasons for failure to find matching
Census schedules. Possible reasons for this
failure are:

1. Inadequate or poorly defined addresses.

2. Differences between census and admission
records in name and age.

3. Clerical errors.
4, Persons not enumerated in the census.

No specific studies have been conducted
which would permit a classification of non-
matched cases into these four categories. Com-
parison of the above results with those of other
census matching studies reveals consistentlz
lower match rates for the present study (1,2,3).
The study most comparable to the present one was

that conducted by the University of Chicago in
cooperation with the National Vital Statistics
Division in which deaths during the four-month
period following the 1960 Census were matched
against Census schedules. Preliminary analysis
indicates that the overall match rate obtained
in that study was approximately 80 percent
Since the Census matching for this study was
carried out immediately prior to that for the
present study using the same clerical staff and
almost all of the same procedures, one would
expect the quality of the search to be com-
parable between the two studies.

It is likely, therefore, that differences
in match rates between the two studies are due
to differences in quality of the addresses used
as a basis for matching, differences in the
extent to which those under study had been
enumerated in the population, or some combina-
tion of these two factors.

Unfortunately, based on information
presently available, there is no way of deter-
mining the relative influence of each of these
two factors. Evaluation of the 1960 Census is
still being carried out, but some preliminary
data providing estimates of the net census
undercount according to sex, color and age are
presented in Table 8 (5). These undercounts,
particularly among the whites, may seem too low
to have any appreciable effect on the match
rates. It should be pointed out, however, that
these are estimated average counts over the
total population, and furthermore, that they
pertain to the population of the United States
rather than to those of the two states under
study.

As a result of the studies evaluating the
1950 Census, the rates of omission from the
census by household composition were estimated
as follows: Head or wife, 2.0 percent; child
of head, 1.7 percent; other relative of head,
4.1 §orcent; unrelated individuals, 8.2 per-
cent (6) The investigators who carried out
these studies stated that a sizeable proportion
of persons in enumerated households who were
omitted from the Census may be persons with no
regular place of residence.

What, then, can be said about the extent
of Census under-enumeration among patients
included in the present study? Based on the
data presented above the following statements
can be made: (1) In categories in which match
rates tend to be high (Table 1) census under-
counts tend to be low (Table 8). (2) Table &4
indicates high match rates for household heads
and immediate members of their families, lower
rates for other relatives and very low match
rates for unrelated individuals. As indicated
above the rate of omission from the census was
lowest among household heads and members of
their families; next lowest among other rela-
tives; and highest among unrelated individuals.
(3) It seems reasonable to expect that Census
enumeration among alcoholics and persons living
alone would be more difficult than for the
population in general. If this is indeed true



one would expect low match rates among these
groups due to underenumeration alone.

Implications of Nommatching and Underenumeration
for Analysis of Admission Rates.

Suppose we wish to compare rates of admis-
sion to psychiatric facilities between two sub-
groups of the population, say, single and ever
married. Ideally, we would divide the total
number of single persons admitted to psychiatric
facilities by the total number of single persons
in the population and compare the result with a
similar ratio for married persons. In this
study two factors complicate this comparison:
(1) the numerator of this ratio is incomplete
due to the inability to find all of the Census
schedules, and (2) the denominator is also
understated because of underenumeration of the
population in the census. To complicate this
problem further, the extent to which Census
schedules were found is unknown for many of the
categories to be considered in the analysis and
the proportion of underenumeration is unknown
for every category of the population.

How, then, can we obtain a valid comparison
of the admission rates when only incomplete
counts of both numerator and denominator are
available? How can we make use of the available
data to approximate the results that we would
obtain if complete counts of both numerator and
denominator were available? These questions can
be answered more readily if we consider first
the following formulation of the problem.

Consider, again, a comparison of rates of
admission to psychiatric facilities between two
categories of the population, single and ever
married.

h

Let Y, = number of admissions in the it marital

1 status category

(1 =1, 2 for single and married, respectively)
P, = total population in the ith category

y; = number of matched admissions
P, = enumerated population

m, = proportion of admissions matched to

Census schedules

= proportion of the population in the ith

category which was enumerated in the
census.

A
Y, = vy + an estimate of (Yi - yi)

R, = Y1/Pi
=7
i/p;
?
! =
Ideally, we would like to compute the

"true" admission rate, Y1/p , but complete data
on neither the numerator noi the denominator are
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available. There are two alternatives open to
us:

(1) compute yi/pi
A

(2) compute Yi/pi by adding an estimate of

the number of nonmatched cases in the
1th category to the known number of
matched cases.

But yi/pi is a "good" estinatz of Yi/Pi only 1if

m1/e1 is close to unity, and Yi/p1 will, on the
average, overestim:te i/p
expected value of Yi =Y

4 because the
D but Py is almost

always less than Pi'

In comparing rates between two marital

status categories, however, the problem is not
necessarily that of obtaining '"good" estimates

of R, = Y:l/Pi, but rather to obtain 'good"
estimates of Rl - R2’ if we are interested in
the excess risk of admission among single
persons or R1/R, 1if ve are interested in the

risk of admission among single persons relative
to that among married.

For purposes of this presentation only the
relative risk, 1/R2, will be considered. Using
data on matched admissions and enumerated popu-
lation, the relative risk can be written.

= le

T 1.9202-0 .5 . m%=-4 . ™%
Ty &P mY¥, P Y, me, Ry me

where R1/R2 is the "true" relative risk. If the
ratio m’i/ai is relatively constant, i.e., if

m1e2/m2e1 = 1, the observed relative risk is
approximately equal to the "true" relative risk.

If we add to the numerator the estimated
number of nonmatched admissions, the resulting
relative risk is

N
1]
R TP o R U T
P

r! P Q
5 e

If e =ey the observed relative risk is equal
to the true relative risk.

This formulation suggests that to simplify
the interpretation of ratios of admission rates,
two conditions must be fulfilled:

(1) ™1°2 = 1 when using rates of the form i
%1 Py

>

(2) €2 = 1 when using rates of the form Ei
e
1 i

o
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When these conditions hold, ratios of rates REFERENCES
provide consistent estimates of the "true" rela-
tive risks. 1. Kaplan, D.L., Parkhurst, E. and Whelpton,

To obtain some idea of the extent to which
these ratios might deviate from unity, examples
of each of these two types of ratios were com-
puted based on the data presented in Tables 1
and 8 and are shown in Table 9. It should be
reiterated, however, that the data on census 2,
undercounts, presented in Table 8, are merely
crude estimates for the entire United States.

It will be noted that the greatest devia- 3.
tion from unity for the ratio '1e2/m e,

occurred in the age group 65 and over in each
state and resulted from low match rates among
non-white males. These were not offset by the

corresponding enumeration rate which, far from 4.
being low, was estimated as a 7.9 percent over-
count. Aside from those categories, two-thirds
of the ratios differed from unity by less than
10 percent. Similarly, more than two-thirds of 5

the ratios ez/e1 deviated from unity by less
than 10 percent.

This provides some indication that if
similar ratios could be obtained, based entirely 6.
on Louisiana and Maryland data, the assumptions
made in assessing relative risks of admission
to psychiatric facilities will be fulfilled with
relatively small error. Except for the meager
pieces of evidence provided thus far by the
Census post-enumeration surveys, the e, are
unknown. Match rates, on the other hand, can
be estimated for some variables, but are unknown
for others. Therefore, since only part of the
information required to make a choice between
the two alﬁernatives is available, both rates,

yi/piand Yi/p , will be computed for each cate-

gory, where possible. If the results of a given
comparison are consistent for the two sets of
rates, they can be interpreted with greater con-
fidence, perhaps, than results based on only one
gset of rates. If, on the other hand, conclusions
differ between the two sets of rates, they will
be viewed as inconclusive. In such an event,
however, some interpretation will be made based
on the knowledge available on match rates and
enumeration rates for the categories involved.

The findings of this investigation could
have rather far-reaching implications for studies
in which numerators of rates are not obtained
from matching Census schedules. Such numerators
are essentially complete, but the corresponding
denominators are incomplete due to underenumera-
tion of the population. Marked variation in the
extent of underenumeration among the categories
being compared could result in substantial dif-
ferences in rates due to differences in Census
coverage alone. A careful comparison of the
results obtained from the two sets of rates,

y1/pi and *y/p | may shed some light on this

problem. In addition, more detailed data on the
extent of Census coverage in segments of the
population defined by a number of variables
would be extremely helpful.

P.K.: The comparability of reports on
occupation from vital records and the
1950 Census. Vital Statistics - Special
Reports, U.S. Dept. of H.E.W., Public
Health Service, 53, June 1961, 1.

General Register Office: 1951 Census of
England and Wales, General Report.
London, H.M. Stationery Office, 1958.

Guralnick, L. and Nam, C.B.: Census -
NOVS study of death certificates matched
to census records. Milbank Mem. Fund.
Quart., April 1959, 144.

Hauser, P.M. and Lauriat, P.: Record
marching -- theory and practice.

Proceedings of the Social Statistics
Section, Am. Stat. Assn., 1963.

Taeuber, C. and Hansen, M.H.: A prelim-
inary evaluation of the 1960 censuses of
population and housing. Unpublished
paper, Sept. 1963.

U.S. Dept. of Commerce, Bureau of the
Census: The Post-enumeration Survey,
1950, Technical Paper No. 4. Washington,
D.C., U.S. Bureau of the Census, 1960.



TABLE 1

Percent of Matching 1960 Census Schedules Found for
Psychiatric Admissions, Louisiana and Maryland,

by Age, Sex and Color

Louisiana Maryland
Total Total
Age, Sex persons Percent persons Percent
and Color admitted matched admitted matched
All classes 13,036 66.8 14,450 63.9
Under 18 years 2,643 76.5 3,428 70.8
18-24 1,235 55.9 1,232 55.0
25-44 5,432 64.4 5,795 59.9
45-64 2,982 67.2 2,942 66.1
65 years and over 744 66.7 1,053 67.4
White males 5,258 66.3 6,167 64.3
Under 18 1,412 78.0 1,850 71.7
18-24 381 54.3 430 57.2
25-44 1,919 60.7 2,112 58.8
45-64 1,278 65.4 1,370 65.0
65 and over 268 66.0 405 65.2
White females 4,549 71.1 5,255 69.5
Under 18 765 76.5 955 72.3
18-24 456 59.0 456 56.8
25-44 2,013 70.8 2,235 68.7
45-64 1,032 72.7 1,083 73.0
65 and over 283 72.1 526 71.7
Non=white males 1,533 59.2 1,710 51.1
Under 18 241 76.3 393 65.1
18-24 183 53.6 183 47.5
25-44 674 56.5 782 45.4
45-64 331 58.3 281 49.8
65 and over 104 50.0 71 49.3
Non-white females 1,696 64.0 1,318 56.1
Under 18 225 67.6 230 67.0
18-24 215 54.0 163 52.8
25-44 826 64.0 666 51.1
45-64 341 66.3 208 60.1
65 and over 89 70.8 51 66.7
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TABLE 2

Percent of Matching 1960 Census Schedules Found for
Psychiatric Admissions, Louisiana and Maryland,
by Selected Mental Disorder

Louisiana Maryland
ota ota
persons Percent persons Percent
admitted* matched admitted* matched
All diagnoses 13,036 66.8 14,450 63.9
Alcoholism 1,255 54.7 1,612 50.9
Diseases of the Senium 510 62.5 755 63.7
Schizophrenia 3,382 62.4 3,322 58.7
Psychoneurotic reactions 2,449 74.2 2,280 70.2
Transient situational
personality disorders 940 76.5 1,263 74.0
All other diagnoses 3,626 66.5 4,054 66.1
Undiagnosed 874 74.7 1,164 65.8

*Persons admitted more than once were counted only once and if more than one
diagnosis was given for a person, the first one was used for this table.

TABLE 3

Percent of Matching 1960 Census Schedules Found for
Psychiatric Admissions, Louisiana and Maryland
by Type of Psychiatric Facility*

Louisiana Maryland
Total Total

persons Percent persons Percent

admitted matched admitted matched
Public mental hospitals 4,592 60.7 4,807 60.6
VA hospitals 609 60.8 310 55.8
Private mental hospitals *% *% 1,255 74.7
General hospitals 2,849 65.4 938 78.3
Outpatients clinics 6,172 74.8 8,212 64.7

*Counts of persons are unduplicated within each type of facility, but some
duplication of individuals exists between types of facility.

**Data on private mental hospital patients in Louisiana were not available for
matching.



Percent of Matching Census Schedules Found for

TABLE 4

Persons in the 10 Percent Sampleﬁ Louisiana and Maryland,
by Relationship to Household Head

Relationship To Louisiana Maryland
Household Head Total in Percent Total in Percent
Sample Matched Sample Matched

Total 1,228 69.9 1,025 68.3
Head of Household 287 77.0 239 72.8
Wife of head 279 76.0 182 78.6
Child of head 382 74.9 296 72.6
Total immediate family

of head 948 75.8 717 74.2
Other relatives of head 86 62.8 70 57.1
Non-relatives and persons

living alone 161 39.8 165 49,1
Inmates 32 62.5 73 64.4

TABLE 5

Percent of Matching Census Schedules Found for

Persons Aged 25 and Over in the 10 Percent Sample,
Louisiana and Maryland, by Marital Status

Louisiana Maryland
Marital Status No. in Percent No. in Percent
Sample Matched Sample Matched
Total 851 68.5 695 67.1
Married 491 77.4 376 76.1
Widowed 59 57.6 59 61.0
Divorced 83 51.8 50 46.0
Separated 103 56.3 89 57.3
Never married 106 55.7 113 55.8
TABLE 6

Percent of Matching Census Schedules Found for

Persons Aged 25 and Over in the 10 Percent Sample *
Louisiana and Maryland, by Educational Level

Louisiana —_— Maryland
Education No. in ercent No, in Percent
Sample Matched Sample Matched
Total 851 68.5 694 67.1
None 35 68.6 14 71.4
Elementary 387 70.0 265 63.0
High School 294 65.0 279 72.4
College 97 70.1 87 64.4
Unknown 38 76.3 49 63.3

* Random sample of admissions
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TABLE 7

Percent of Matching Census Schedules Found for Persons
Aged 25 and Over in the 10 Percent Sample,*
Louisiana and Maryland, by Sex and Employment Status

Louisiana Maryland

Sex and Employment No. in Percent No. in Percent

Status Sample Matched Sample Matched
Males 426 66.2 372 63.4
Working 185 69.7 159 69.8
Looking for work 92 53.3 64 48.4
Unable to work 92 68.5 77 63.6
Inmate 10 60.0 24 62.5
Other 34 85.0 25 64.0
Unknown 13 46,2 23 60.9
Females 425 70.8 322 71.4
Working 73 67.1 57 71.9
Looking for work 15 53.3 11 72.7
Keeping house 276 75.4 154 77.3
Unable to work 36 55.6 42 54.8
Inmate 8 37.5 26 57.7
Other 8 75.0 16 81L.3
Unknown 9 77.8 16 68.8

*Random sample of admissions
TABLE 8

Estimated Census Net Undercount, by Sex,
Color and Age, United States, 1960%%*

Percent Undercount

White White Non-white Non-white
Age Total Male Female Male Female
Total 2.3 1.1 1.7 10.3 . 7.1
Under 5 2.6 2.1 1.4 7.9 6.4
5-14 2.1 2.3 1.3 4.9 3.8
15-24 4.0 3.3 2.3 13.9 9.5
25-44 2.6 2.2 0.7 16.0 6.2
45-64 2.3 0.2 1.8 13.0 12.8
65 and over 0.9 (8.1)* 4.5 (7.9)* 2.6

*Overcount

**Source: Taeuber, C. and Hansen, M.H.: A preliminary evaluation of the 1960
Censuses of population and housing, Bureau of the Census. U.S.
Department of Commerce, September, 1963, umpublished.
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TABLE 9
2
A: Ratio g;gI for White-Non-white and Male-Female Comparisons by State
Louisiana Maryland
/W WF Ww/W /¥
Non- Non-
Male Female White white Male Female White white
Total .985 .953 .927 .958 .877 .854 .919 . 944
Under
18 1.027 .920 1.029 1.148 .953 .965 1.001 .988
18-24 1.109 .988 .930 1,044 .932 1.003 1.017 <947
25-44 1.084 .957 .871 .987 .899 .788 .868 .992
45-64 1.023 1.027 .885 .882 .879 .927 .876 .830
65+ .758 .963 .809 .637 .839 .912 .803 .667
B: Ratio of Enumeration Rates e2/e1 for White-Non-white and Male-Female Comparisons,

United States

Nw/W M/F
Male Female White Non-white
Total 1.103 1.058 .99% 1.036
Under 18 1.049 1.041 1.009 1.017
18-24 1.123 1.080 1.010 1.051
25-44 1.164 1.059 1.015 1.117
45-64 1.147 1.126 .984 1.002
65+ 1.002 .980 .883 .903
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THE MATCHING OF CENSUS AND PROBATION DEPARTMENT RECORDS SYSTEMS *

Jon E. Simpson and Maurice D. Van Arsdol, Jr.

University of Southern California

Records linkage as a new methodol-
ogical technique has generally been
neglected by social scientists. Also,
with a few notable exceptions, little
attention has been given to the linkage
of Federal and community data sources
on an individual case basis to maxi-
mize the effifiency of data collection
and analysis.

The present research, known as
the Southern California Records Match-
ing Project, is concerned with the
matching of two disparate systems -

a metropolitan probation department
and the United States Bureau of the
Census - which are not designed to
obtain comparable information, and
for which there has been little a
%riori concern with possible records
inkage. By merging the two systems,
it is possible to obtain a better
quality of data for delinquents on
a broader range of variables than is
usually provided by local data sys-
tems. Furthermore, in the past,
delinquency rate analyses have been
inhibited by differences in the re-
cording of information between adju-
dicating agencies and the Bureau of the
Census, the usual general population
data sourie on which rates are con-
structed.~ More explicitly, police
and probation departments provide
information for the numerators of
‘delinquency rates (usually consisting
of population and housing character-
istics of the delinquents and their
families), while the U,S, Censuses of
Population and Housing furnish data
for delinquency rate denominators
(i.e., information on the presumed
corresponding characteristics of
population aggregates). |If, as is
often the case, census data pertain
to populations or variables that
differ in an unknown way from those
defined by delinquency adjudicating
agencies, the data may not be compar-
able and the rates wi¥1 be in error.
Subsequent analyses of delinquent and
nondelinquent populations may be
invalid.

An alternative to correct for
these limitations is records link-
age. Direct delinquency rates and
comparisons can be derived by matching,
on an individual case basis, the pro-
bation department records for juveniles
(which form the basis of the rate
numerators) with comparable individual
1960 census returns (which provide

data for rate denominators) for these
juveniles and their households. With
this technique, numerators and denom-
inators of delinquency rates as well
as comparisons between subsamples of
the delinquent and general populations
refer to the same phenomena - census
variables for which comparable data
are available to pursue theory build-
ing endeavors, to enhance flexible
statistical analysis, as well as to
evaluate some of the contemporary
conceptions of delinquency. In addi-
tion to internal comparisons involv-
ing subcategories of the delinquent
population, the delinquents and/or
their households can be examined in
terms of: (1) the total population
delimited by the same gross criteria
which pertaYn to the delinquent, e.g.,
in this study, only those households
in which there are one or more chil-
dren between the ages of 10 and 17;
(2) the '"nondelinquent'" siblings of
the delinquent; and (3) computer
"matched" nondelinquent households
within the same or other communities
selected on the basis of the presence
of a youth with comparable character-
istics. Finally, it is possible to
analyze the type and incidence of
delinquency from one neighborhood
(enumeration districts) to the next,
contrasting similar as well as dis-
similar areas.

This report discusses both the
techniques and results of the records
matching approach as applied in the
present study, Also consideration is
given to the attendant problems which
have special implications for the tab-
ulation program.

The Records Matching Procedure

In order to obtain a universe of
"delinquent" cases, summary information
on case identification, name, age, sex,
race, and offense was collected for the
23,543 juvenile cases referred to the
Probation Department from July 1, 1959
through December 31, 1960 - an 18 month
period centered on April 1, 1960. The
study population was limited to 13,351
cases comprised of juveniles age 10 to
17 inclusive, who were defined as offi-
cial cases through the filing of formal
juvenile court petitions_as a result of
alleged delinquent acts.3

Procedures were instituted for the
collection of intake data from the case
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folders, and an editing system was de-
vised to furnish standardized identi-
fication information for the Bureau of
the Census. Thus, information on age,
sex, race, and offense was coded, a
specification was made of the address
of the adult members of the household
with whom the juvenile would most
likely be matched, and the cases were
allocated to census tracts. To achieve
maximum efficiency in retriving the re-
quired information from the case fold-
ers, only the intake 'face sheets' or
"book sheets' were examined.

Work by the Bureau of the Census.
Rules had been previously established
for determining whether a match was
obtained between the Probation Depart-
ment and Bureau of the Census records.
The key criteria for establishin
match status were relationship og ju-
venile to head, and age, sex, and race
of juvenile, Actually two different
matching procedures were implemented
by the Bureau of the Census.

In the "feasibility" phase, de-
signed to evaluate the practicality of
merging the two records systems, the
face sheets for a systematic random
sample of 2,316 cases comprising one-
sixth of the total projected study
sample were matched by hand (visually)
with the enumeration schedules in stor-
age at Jeffersonville, Indiana. The
Bureau allocated the tracted cases to
enumeration districts and searched the
district files for the records of the
juveniles and/or adults in the juven-
ile's household. Each match failure
on the first (primary) address was
reallocated .to new enumeration districts
and/or a search and reallocation of
second and third addresses, when avail-
able, was completed. Institutional
lists were reviewed for cases not lo-
cated in housing units. The cases for
which a complete match - juvenile and
head of household - was not effected
were returned to the project staff for
estimates of new addresses which could
be rematched with the census returns.
Although the matching rates for this
stage will be discussed in the follow-
ing section on results, it should be
noted that the manual procedures
located both the juvenile and adult in
84.0 percent of the cases.

Subsequent to the feasibilit¥
study and before arrangements could be
completed to forward the remaining five
samples of the study universe for the
matching cycle, the enumeration sched-
ules were destroyed. The relevant
matching information was transferred
to microfilm reels which could not be
utilized without prohibitive increases
in financial and time commitments. An
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alternative method combining the Census
listing books and the computer tapes
which contain the 25 percent sample
information proved almost as effective
as the first methoﬂ with a substantial
reduction in cost.” The face sheets
were matched with the listing books
which provide for address, sample
status, surname of the head of house-
hold, number of household persons,
Fosdic page number, ED (enumeration
district) number and administrative
material. For the cases in the 25
percent sample, the ED and Fosdic pa?e
designations as well as the information
pertaining to relationship to head of
household, age, race, and sex of the
juvenile from the face sheets were
punched on cards. The cards were
matched with the 25 percent sample
tapes for Los Angeles County which

were specifically constructed for this
project from the Los Angeles City and
California files. The match failures
were processed by techniques similar to
those described for the manual method
with one additional step. The 25
percent sample microfilm records were
used as a final verification source

for unmatched and '"marginal' cases.

As each case was located, all the
population and housing characteristics
of the household were added to a tape
file for the delinquent population.
The general population tape file, which
contains the data for the delinquency
rate denominators and which is com-
prised of all families and housing
units with one or more children 10 to
17 years of age, was derived from the
Los Angeles County tape file construc-
ted for matching purposes.

Finally, comparative information
on the relative effectiveness of the
two methods suggests that the computer
alternative produces substantially
similar matching rates and allows the
same degree of confidence in the accu-
racy of the match as the visual proce-
dures. The detenninin? advantages in
the choice of alternatives are the
lower costs and time requirements to
match the 25 percent sample cases by
the computer method as contrasted with
the availability of complete count data
in the microfilm record or enumeration
schedules for matching all cases.

Matching results. Table | summa-
rizes the Bureau of the Census search
results for the two basic matching op-
erations whigh have been described in
this report. The outcome of the more
recent and complete study universe
search is reported under the headings:
"Listing Book Search" and '"Computer
Matching Rates." The '"Visual Matching
Rates'" section presents the findings
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for the earlier feasibility study.

TABLE |

the 2,919 sample cases are shown in

SUMMARY OF BUREAU OF CENSUS SEARCH OF LOS ANGELES COUNTY PROBATION DEPARTMENT
JUVENILE CASES

Outcome Number of Cases Percent
Listing Book Search

(1) Total Cases 13,351 100.0
(2) Total Cases Within Scope 12,597 9.4
(3) Case out of 25 Percent Sample 9,678 76.8

(4) Case in 25 Percent Sample 2,919 23,2

(5) Total Cases out of Scope 754 5.6
Case in Group Quarters 321 42.6

Case out of Los Angeles County 364 48.3
Duplicate 22 2.9
Status Undetermined L7 6.2

Computer Matching Rates
(6) Total 25 Percent Sample Cases 2,919 100.0
(7) Juvenile and Adult Found 2,270 77.8
(8) Juvenile Found - Adult Not Found 59 2.0
(9) Juvenile Not Found - Adult Found 196 6.7
(10) Juvenile and Adult Not Found 394 13.5
Visual Matching Rates

(11) Total Cases (Feasibility Study) 2,125 100.0
(12) Juvenile and Adult Found 1,785 84.0
(13) Juvenile Found - Adult Not Found 57 2.7
(14) Juvenile Not Found - Adult Found 80 3.8
(15) Juvenile and Adult Not Found 203 9.5

A total of 13,351 cases (Row 1),
which comprise the study universe, were
submitted to the Bureau of the Census.
As may be seen in Rows 2-4, a total of
12,597 cases were within the scope of
the study design, of which 23.2 per-
cent had been allocated to the 25 per-
cent sample enumeration. The listing
book and collateral search techniques
established that 754 juveniles (Row 5)
were out of scope because of residence
in group quarters or out of Los Angeles
County, duplication, or lack of ingor-
mation,

The computer matching results for

Rows 6-10. Both the juvenile and adult
were found in 77.8 percent of the cases;
the juvenile, but not the presumed adult,
was located in an additional 2.0 percent
of the cases; the adult only was found
in 6.7 percent of the referrals; and
neither the juvenile nor the adult was
matched in thg remaining 13.5 percent

of the cases.

The outcome of the earlier feasi-
bility studz to test the practicality
of merging Probation Department and
Census records is reported in Rows 11-
15. The somewhat higher rates are
probably a function of the more elabo-




rate efforts to obtain a match and the
less. conservative requirements for
accepting a match. Thus, in order to
acquire new addresses for rematching,
an extensive field follow up of un-
matched cases involving a review of
school, public assistance, vital sta-
tistics, Youth Authority, and Juvenile
Index records, and a detailed stud

of the Probation Department case fogd-
ers was completed for the feasibility
sample, but only the examination of
probation files was undertaken for the
unmatched cases of the entire study
population, Furthermore, location of
the juvenile and appropriate adult in
the enumeration schedules did not assure
that the 25 percent sample information
would be obtained without case attrition
as occurred, by definition, with the
computer matches.

Matching rates by date of referral
and social categories. Although the
results for the total study population
are not yet available, the findings for
the feasibility sample provide data for
tentative conclusions. An analysis of
the matching percentages and numbers of
cases located for all possible combina-
tions of months evenly bracketing the
census date (i.e., two to eighteen)
indicated no substantial decrease in
matching rates as a result of using the
full eighteen month period, rather than
the usual maximum of two to four months.
To illustrate the matching rates for
the 18 month range of referrals, the
highest percentage of juveniles matched
for any single month was 94.3 for
December 1959, and the lowest percent-
age matched, 73.5, occurred for July
1959. However, only three months were
characterized by rates less than 80
percent. These figures may be compared
with the total matching percentage of
86.7 (Rows 12 and 13) for the entire

18 month period.

The findings by sex, race, and
offense classifications suggest that
the matched cases are representative of
the Probation Department universe of
"official' cases. With offense con-
trolled no statistically significant
sex or race variations were found in
comparisons of the matched and un-
matched cases. Although differences by
offense were not statistically signifi-
cant, there was a tendency to achieve
more success in locating the juveniles
brought to the attention of the court
for auto theft, major traffic, and
property violations than for those
youth processed for sex delinquencies
and offenses against the persons (e.g.,
robbery and forcible rape).

To determine whether the matching
criteria were systematically relaxed with
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respect to the matched 25 percent sample
cases and at the same time to assess the
degree of relationship between the
Probation Department and the Bureau of
the Census recording of key information,
the correspondence between the respec-
tive entries for relationship to head,
sex, race, and age was reviewed. The
two systems were in one to one agreement
on more than 96 percent of the relation-
ship to head, sex, and race comparisons
and for over 92 percent of the juveniles
by chronological age * one year to
account for the 18 month entry span in
the probation referrals bracketing the
April 1, 1960 census date.

In summary of the matching results,
it is clear that the ''delinquent' cases
in Los Angeles County can be traced and
identified in the returns of the 1960
U.S. Census of Population. This objec-
tive can apparently be accomplished for
a time span of 18 months without major
attrition of cases by month and with-
out eliminating subcategories of the
universe based on sex, race, or offense,

Implications for the Tabulation Program

Any matching study must consider
the possible biases introduced as a
consequence of the limitations associ-
ated with the data from the systems
that are merged and with the matching
process, This final section will focus
on selected matching problems currently
under examination in connection with
the tabulation program; a description
of which follows for purposes of orien-
tation. The Bureau of the Census has
tabulated group data on an individual
case basis for over 100 population and
housin? variables. |In addition, two
variable cross-tabulations for 27 key
variables and specially constructed
indices were completed. The tabulation
format provides for 36 sort groups and
all possible combinations based on 2
family, 2 sex, 3 age, and 3 ethnic
categorizations of the delinquent
population. The printouts for the
delinquent and general populations in-
clude rates and reflect the weighting
program used in preparing the 1960
Census sample results,

Underenumeration and sampling
errors may be introduced by both the
Probation and Census records systems.
Certainly, the probation cases are not
representative of all youths who have
committed delinquent acts or even the
"official" delinquents known to adju-
dicating agencies. However, the total
universe of court referrals meeting the
project specifications was included and
less than one percent was deleted due
to administrative difficulties. The
underenumeration of census returns for
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the Probation Department base popula-
tion can only be estimated with con-
siderable subjective judgment, since
there are no survey results that are
directly applicable to this specific
base population. Nevertheless, an
evaluation of this issue resulted in
gross underenumeration estimates of
approximately 4 and 6 percent as the
low and high parameters, respectively.
As noted earlier, 23.2 percent of the
"in scope'" cases were also within the
25 percent sample. At present, esti-
mates have not been developed to in-
dicate the extent to which underenu-
meration and sampling errors effected
the ratio actually obtained.

Match failures and mismatches
represent the two basic sources of
potential bias resulting from the
search process. Since our investiga-
tion was not initiated until three
years after the 1960 census enumera-
tion, special procedures, such as a
sample survey, to acquire information
that would permit an analysis of the
characteristics of the unmatched cases
were not possible. The representative-
ness of the matched cases can only be
tested on the basis of Probation Depart-
ment data on age, sex, race, date of
referral, and offense, as described for
the feasibility study. The findings
reported on the close correspondence of
the Probation and Census entries for
the matched cases lends support to the
assumption that few cases were mis-
matched.

In conclusion, it must be noted
that the matching approach facilitates
the analysis of possible sources of
bias to a degree not possible, or
usually not explored, with other types
of data collection methods. Records
linkeage is a technique that, with
continued refinement, should stimulate
the type of interest that has been
mani fested in the procedural matters
pertaining to censuses, surveys, and
sampling. Although its utility is
being explored with reference to
juvenile delinquency in this project,
applications of the method should be
consistent with a wide variety of
substantive interests.

Footnotes

1. Illustrative exceptions include:
David L. Kaplan, Elizabeth Parkhurst,
and Pascal K. Whelpton, 'The Compar-
ability of Reports on Occupation from
Vita} Records and the I?SO Census,t
Vital Statistics Special Reports, LIII
(June T96T); LillTan Guralnick and
Charles B. Nam, '"Census NOVS Study of
Death Certificates Matched to Census
Records,'" The Milbank Memorial Fund

?uarterlx, XXXVIl (April 1951), pp. lhk4-
53; Monroe G. Sirken, '"Research Uses
of Vital Records in Vital Statistics
Survey," The Milbank Memorial Fund
Quarterl¥, XLT (July T983), pp. 309-
316; Evelyn M, Kitagawa and Philip M,
Hauser, 'Methods Used in a Current

Stu?y of Social and Economic Differen-
tials in Mortality," in Emerging Tech-
niques in Population Researcﬁ (New York:
Milbank Memorial Fund, 1963), pp. 250-
266; and the NIMH Matching Study under
the direction of Earl S. Pollack, which
is matching census records with mental
patients' records to obtain tabulations

of patients' characteristics by family
characteristics.

2, See, for example, the studies
summarized by: Terrence Morris, The
Criminal Area (London: Kegan PauT, 1958);
Bernard Lander, Toward an Understanding
of Juvenile Delinquency (New York:
Columbia University Press, 1954); Henry
D. McKay, Rate of Delinguents by Commu-
nities in Chicago, 1953-1957 (Chicago:
Institute for Juvenile Research, 1959),
mimeographed; Clifford R. Shaw, et al,
Delinquency Areas (Chicago: The Univer-
sity of Chicago Press, 1929); and
Clifford R. Shaw and Henry D. McKay,
Juvenile Delinquency and Urban Areas
(Chicago: e University of Chicago
Press, 1942),

3. A total of 9,378 cases were elimi-
nated as a consequence of the following
criteria which were implemented in the
order listed: under age 10 (3,427 cases -
primarily unofficial and/or dependency
cases), unofficial (4,089 cases - peti-
tion not filed, closed at intake or
non-court investigation), dependency
(1,842 cases - guardianship, parental
neglect, transient, and court consents),
and over 18 years of a?e (20 cases).

The final universe of 13,351 cases
reflects the additional loss of 814
cases because of duplication or resi-
dence outside of Los Angeles County at
the time of census enumeration based

on the records reviewed by the Popu-
lation Laboratory.

Males represented about four-
fifths of the universe. Anglo-Ameri-
cans constitute approximately two-thirds
of the cases, and Negroes and Spanish
surname cases each comprised about one-
sixth of the sample. |Individual offense
categories accounted for 8.5 to 26.0
percent of the total cases with the
following percentage distribution by
offense type: auto theft (15.2), offense
against property (26.0), offenses
against persons (8.5), sex delinquencies
(9.9), major traffic offenses (14.1),
narcotics (4.1). and delinquent tend-
encies (22.2). Neglect and other
dependency referrals and minor traffic



violations were previously eliminated
from the universe,

L, The 25 percent sample is the most
effective source of information from
the point of view of the study objec-
tives since complete count data is
available for only a few variables,

5. Results described in this report
relating to the comparison of Bureau of
the Census records with other records
are based on work done by the Bureau

of the Census and transmitted to the
authors in a manner such that the
identification of individuals was not
possible and the confidentiality of
reports to the Bureau of the Census was
maintained.

6. The data tabulations which do not
involve the youth characteristics in-
clude the 6.7 percent of the cases

(row 9) in which the adult only was
found as well as the 77.7 percent of the
cases (row 7) in which both the juvenile
and adult were found for a total of 84.5
percent. The former cases were retained
for the analyses in view of the very
definite evidence that these households
were correctly matched even though the
youth was not enumerated.
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7. The elaborate and detailed tabula-
tions are deemed appropriate in view of
the exploratory objectives of the study
and the time delays that would occur
with a series of runs by the Bureau of
the Census.

*This investigation was supported in
whole by Public Health Service Research
Grant 06729 from the National Institute
of Mental Health. The data are drawn
from the Southern California Records
Matching Project. Agencies conducting
the research are the University of
Southern California Department of
Sociology and Anthropology Population
Research Laboratory and the Youth
Studies Center. Patricia A. Nelson,
Muriel Schad, and James Taggart assumed
the primary responsibility for the
collection of data from the Probation
Department files. John C. Beresford,
Staff Assistant, Population Division,
United States Bureau of the Census has
coordinated the work of the Bureau of
the Census in connection with this work.
Dr. Georges Sabagh participated in the
formulation of the original project
design and assisted in the development
of the tabulation program. The authors
are indebted to Dr. Calvin Goldscheider
for a critical reading of this paper.
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MATCHING FOR CENSUS COVERAGE CHECKS

Walter M. Perkins and Charles D. Jones, Bureau of the Census

Perhaps it is true that "a rose is a rose is
a rose" - this is a little outside our field. We
do, however, disagree with anyone who makes the
same claim for a match. It has been our job to
try to answer the same question for many differ-
ent individuals, "Was this person counted in the
1960 Census?" In this process, we have frequently
met the creature called a "match" - and sometimes
its opposite the '"monmatch". These are no pro-
blem - it is the gradations and variants that are
troublesome. For example, we do find a creature
that can only be described as "probably a match -
but maybe not" and that other category "seemingly
not a match - but possibly is." Then there is
that rather mysterious category - "the impute;"
the census interviewer has been told that a given
address is occupied, but has been unable to find
anyone home on repeated visits. The electronic
computer, in its infinite wisdom, has imputed at
this address a young couple plus a five year old
daughter. On a revisit, however, we find the
occupant at the time of the census was an elderly
man. Was he counted - or wasn't he? It would
seem clear that he wasn't; yet, from another
point of view, it appears that he has been
counted - not wisely, but too welll!

Speaking more seriously, we believe that
the gradations in matching - and the variants -
rule out the possibility of developing a single
optimum matching procedure. The effects of a
false match on the one hand, and the failure to
make a valid match on the other hand, can each
have a drastically different effect on the re-
liability of one survey as compared with another;
and such value differences may make a matching
procedure efficient in one survey, yet entirely
inappropriate for another. What this group has
been doing is developing and improving a variety
of matching procedures, where each procedure is
designed for a defined set of survey needs and
objectives.

With this in'mind, we want to take most of
our time here to consider the needs and objec-
tives of the coverage evaluation study, as re-
lated to matching. We will first give a summary
of our matching methods - enough to make it
clear that they differ significantly from others
discussed at this session. For any that are
interested, we have prepared a handout that des-
cribes in greater detail the matching procedures
used in the matching coverage check studies.

Summary of Matching Procedures

The bases for the coverage evaluation were
samples of persons who should have been counted
in the census, selected from independent sources.
We then check to see if these persons could be
found in the census enumerations.

The matching was done by clerical coding,
and professional review on a selective basis -
the computer was not used. The information
available for the match was quite variable. At
the minimum, it consisted of the sample person's

name and address; at the maximum, it included not
only the sample person whose enumeration status
was being checked, but the name of every person
in his household at the time of the census, and
the race, sex, age, marital status, and relation-
ship of each person to the head of the household.

When any match - even vaguely possible - was
found in census enumeration records, a two-part
code was assigned as a measure of the degree of
match. The first part of the code is based on
the minimum information only - name and address.
Here the definitions could be clear-cut, and there
was relatively little chance for marginal cases.
Independent verification indicated a very low
error rate in these codings.

The second part of the code considers all
information other than the name and address of
the sample person. The question was "What
additional evidence, if any, is provided by such
information that the given census enumeration is,
or is not, an enumeration of the sample person?"
The code allowed for five categories of decision,
ranging from "very strong additional evidence that
the sample pérson was enumerated" to "very strong
additional evidence that the census household
being checked did not include the sample person."
Clearly, the categories of decision were subjec-
tive. They could be illustrated, .but not pre-
cisely defined, since it simply was not feasible
to write into instructions the great variety of
data combinations that might be encountered.

What we did in the training of coders was not
only to provide a variety of examples drawn from
an early sample of actual match situations, but
also to justify in specific detail each illus-
trative code. Some of these illustrative ex-
amples and justifications have been included in
the handout materials. The names and addresses
in the examples have been changed to protect the
confidentiality of Census records; yet the variety
of matching situations presented is authentic.

We were satisfied with our training results for
this coding, inasmuch as independent verification
of the codes showed a high degree of consistency.

Match-Related Requirements of Coverage
Evaluation

With what has just been said as a background,
we should like to consider for a moment what the
needs and objectives of a coverage evaluation
study are - and how these affect matching:

(1) In our record check studies, we start
with a sample of persons obtained from a source
other than the 1960 Census. As we said earlier,
in matching these persons against the 1960 Census,
we seek to determine which ones have been missed
in the census enumeration. Right here, we have
an important difference between matching for
coverage evaluation and many other matching
studies. For most matching projects, the matched
cases are the useful product, i.e., it is the
matched cases that are studied, comparing infor-
mation from the two matched sources. The focus



of a coverage study, on the other hand, is on
persons that are unmatched. (The problem in these
coverage studies, of course, is to distinguish
between genuinely-missed persons and persons who
are unmatched for other reasons.)

In most matching projects, by far the
majority of cases turn out to be matches. Con-
sequently, when it is the unmatched rather than
the matched that is the base for the results,
matching errors automatically become more serious
percentagewise. Thus, if the "true" missed rate
in a population is about 3 percent, the error of
failing to match even 1 percent of the sample,
when the persons involved are actually enumer-
ated, biases the missed rate about a third!

(2) From one point of view, all errors
made in the matching process can be put in two
categories - positive errors, i.e., matches made
between the sources when the persons involved
are actually different, and negative errors, i.e.,
matches not made for sample persons who are
actually listed in the source being searched. In
coverage evaluation, these two types of match
error are equally serious, since each distorts
the missed rate to an equal degree - even though
in opposite directions. The estimate of the
missed rate is biased precisely to the degree
that the expected number of positive match errors
differs from the expected number of negative
match errors.

In matching projects that are not used for
coverage evaluation, positive and negative match
errors are not necessarily of equal importance.
Typically, the positive match error has the worse
effect, since the false match puts a case in
sample that does not belong, thus introducing a
false association between the data from the two
sources being matched. The negative match error,
on the other hand, results merely in a loss of
sample data - i.e., an increase in the non-
response rate. Clearly, under these conditions,
the two types of matching error are in no sense
compensating.

(3) The two characteristics so far dis-
cussed - (a) the focus on unmatched cases rather
than matched cases, and (b) the equal importance
of positive and negative match errors - are basic
to coverage evaluation studies. The 1960 record
check studies had, in actual operation, a third
characteristic that affected the matching re-
sults - a great range in the amount of informa-
tion available for the match. For the most part
this gradation was a reflection of the different
sources from which our samples of names were
drawn, and of the great variation in how current
those sample lists were. One sample, for ex-
ample, provided for the census search a name, in
some cases an age, and a mailing address current
as of January 1960. At the other extreme, one
sample originally provided a great deal of in-
formation about the sample person, his personal
characteristics, residence, other members of
his household, their characteristics, and even
neighbors and their personal characteristics -
all this with one slight drawback.....the list
was 10 years old!! In this case, of course, we
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did not put the information directly into a
census matching operation, but first went through
a location procedure in which we attempted to
learn whether the person was still alive in
April 1960, his current residence, and details
about the household in which he currently lived.
When the location procedure was successful, we
typically had a good deal of detailed information
upon which a census enumeration identification
could be based.

Supporting Evaluation Procedures

Once the match-related requirements of a
survey are clearly recognized, it becomes easier
to choose between alternative matching proce-
dures - it is also easier to see when no matching
procedure, by itself, can possibly do the job
required. This was the case in the coverage
evaluation program. The sources of our lists of
sample persons provided us with addresses as well,
but in a significant number of cases these
addresses were not where the sample persons were
living at the time of the 1960 Census. Under
these circumstances, any matching procedure what-
ever would return the sample persons as unmatched,
not because they were missed in the census, but
because they were enumerated at addresses that
were not searched. Such negative matching errors
would substantially overstate the estimate of the
missed rate.

A field reconciliation operation was set up
to reduce the number of erroneous decisions that
would otherwise result from the matching opera-
tion. Field reconciliation was carried out by
letter, by telephone, and by personal visit. All
unmatched persons plus all problem cases were
sent for reconciliation. Only the "sure" matches
were treated as final decisions. Broadly speaking,
three types of reconciliation were done, as
follows:

(a) In all cases, careful questioning was
done to determine all other addresses
where the sample persons should or
~ould have been enumerated. (This
Jrobirg, obviously, was designed to
reduce the number of negative matching
errors we spoke of a moment ago.)

(b) 1In some cases, especially where a
rural address was involved, we had
difficulty in conducting a satis-
factory census search because it was
difficult to determine the exact
geographic location of the address,
and consequently, which Census Enu-
meration District should be examined.
Here, the goal of the reconciliation
was to pinpoint the location of the
address on a map; this geographic lo-
cation was then readily translated in-
to an equivalent Census Enumeration
District.

(c) Cases in which the matching operation
found in the census a "probable" or,
perhaps, just a "possible" misspelling
of the sample person's name, were



124

also included in reconciliation. Here, the goal
of reconciliation was to search for the persons
with the name as spelled in the census. If no
such named person was found, or that named per-
son was identified as the sample person, this
was considered as confirming evidence for a
match.

Summary

As stated earlier, we are happy to supply
any interested person with a detailed descrip-
tion of the matching procedures used in the
record check coverage studies of the 1960 Census.
We hope it is clear that we are not recommending
these procedures for indiscriminate use in sur-
veys that require matching. In general, we
suspect the procedures we followed entail costs
that are higher per person matched or searched
for than the costs of other systems of matching.
In developing or selecting a system of matching,
an essential criteria is the function that the
matching system must perform in the given sur-
vey. In the paper, we have discussed the three
requirements of coverage evaluation that are
particularly critical to the matching of the
three, undoubtedly the most important is the
fact that coverage evaluation matching focuses
on unmatched rather than matched cases.

1)

(2)

(3)

(L)

(5)

(6)

(1)
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HANDOUT

MATCHING FOR CENSUS COVERAGE CHECKS

In a number of census coverage checks,
records for persons selected from record sources
independent of the 1960 Census were compared to
the census records for those persons, their house-
holds, and their addresses. For each comparison,
a two-part code was clerically assigned to indi-
cate the degree of information agreement between
the two sources. The first part of that code was
for address-name agreement while the second part
of the code was for agreement of all information
between the sources not used in the address-name
coding. A large number of examples was used to
train the.clerks on how to assign composite
codes - especially for the assignment of the se-
cond part of that code. The definitions given
for the second part of the code were in relative
terms and required some subjective interpretation
by the coders. The examples served to guide their
subjective interpretation.

Once the codes had been assigned, a sample
of cases were reviewed in order to categorize the
cases by MATCHED or NON-MATCHED by composite code.
the MATCHED category consisted of those cases
where the evidence was clear that the sample per-
sons had been enumerated in the census. The NON-
MATCHED included, in addition to census missed
persons, all the matching problem cases. All NON-
MATCHED cases were subjected to a reconciliation
process carried out by office review, further
field work, and additional census search for pos-
sible matches.

In this handout are the address-name codes
with their descriptions, definitions of terms
used in those descriptions, the supplemental in-
formation codes with their descriptions, some ex-
amples used for training the coders how to make
composite code assignments (Illustrations 1-10),
how these composite codes were used to classify
each case as MATCHED or NON-MATCHED (Illustration
11), distribution of MATCHED and NON-MATCHED cases
for some of the studies (Illustration 12), and the
work sheet used to record all information perti-
net to the matching operation used for these
matching coverage studies (Illustration 13).

ADDRESS-NAME CODES

CODE DESCRIPTION OF COMPARABILITY BETWEEN THE

TWO SOURCES
A Same address and same name
B Same address and similar name or similar

address and same name

C Similar address and similar name or non-
contradictory address and same name

D Same or similar address and noncontradic-
tory name or different address and same
name
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HA Same.-criteria as for Codes A-D above
respectively except that the name part

HB of the comparison was made on some person
in the household other than the sample

HC person (these codes were frequently used
when the names for the sample person, as

HD recorded in the two sources, were quite
different, or there was no possible match
for the sample person in the census house-
hold being examined).

X A1l other address-name comparisons than
those described above.

DEFINITIONS OF TERMS USED IN DESCRIPTIONS

SAME NAME
Two names are same if:

(a) They are identical with at least one given
name present;

(b) The last and one given name are identical
with

(1) no disagreement with respect to the
other name or initial or

(2) only minor variation with respect to
the other given name;

(c) An accepted contraction or nickname is
given in one source for a first name; last
name being identical.

SIMILAR NAME

Two names are similar if they differ too much to

be considered "same" and the difference can be

attributed to:

(a) Careless spelling or an error in inter-
preting handwriting;

(b) Phonetic spelling of the name

NONCONTRADICTORY NAME

Two names are noncontradictory if the last names
are same or similar and:

(a) There is no first name in one of the
sources; or

(b) Given names and initials between the two
sources agree on initial basis.

SAME ADDRESS
Two addresses are same if:

(a) They are identical (this includes rural
addresses if such addresses are numerically
specific);

(b) The difference between the sources can be
attributed to omission of street type, com-
pass point, or apartment designation.
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SIMILAR ADDRESS

URBAN

There are two parts of an urban address (a)
street number and (b) street name. Two urban
addresses are similar if:

(a) street number is identical while street
name is similar where similar street name
is described in the same terms as for a
similar name for persons;

(b) street name is identical while street
number is similar where similar street
number is described as a number where
the difference could arise from:

(1) a mistake in writing a digit in
the number,

(2) an omission of a digit in a
number, or

(3) the transposition of digits in
a number.

RURAL
Two rural addresses are considered to be
similar if:

(a) They are the same but are not numeri-
cally specific;

(b) They differ in description with some
identical descriptive terms in both
sources but the complete descriptions
between the two sources are not con-
tradictory.

NONCONTRADICTORY ADDRESS

Two addresses are noncontradictory if they
differ in description but are not in opposition
in the meaning (this term is used only for
rural addresses where addresses often are
described using different civil level des-
criptions for the road name).

DIFFERENT ADDRESS

Two addresses are different if they differ too
greatly to be considered either same, similar,
or noncontradictory.

SUPPLEMENTAL INFORMATION CODE

CODE DESCRIPTION OF COMPARABILITY BETWEEN THE
TWO _SOURCES

++ Excluding information used in the
address-name coding, the remaining evi-
dence is very -strong that the sample per-
son is included in the Census household
being compared. Minimum requirements
for this code is that there be other
household members in both sources and

that the personal characteristics (age,
race, sex, relationship to head, marital

DESCRIPTION OF COMPARABILITY BETWEEN THE

TWO

status) of the sample person and the
household information essentially agree

Excluding information used in address-name

coding, there remains significant
additional information that the sample
person is included in the Census household
Some items to consider

(a) Sample person's age as given be-
tween the two sources is within 1
year of agreement;

(b) Household composition, though not
in complete agreement between the
two sources, has more positive a-
greements than negative disagreements;

(¢c) "Race" and "marital status" are not
not sufficient for significance but
add positive evidence if race is
other than white or Negro or marital
status is other than married or never
married and these agree between the

CODE
between the sources.
+
being compared.
are:
sources.
0

??

Excluding information used in address-name
coding, the remaining evidence, or balance,
provides no significant amount of addi-
tional evidence that the sample person is
or is not included in the household being
compared. Some instances of use of this
code are:

(a) When only address and name is given
between the sources;

(b) When information on personal charac-
teristics is available but is not
sufficient to be considered signifi-
cant evidences

(c) When additional information is avail-
able but there are enough.contradic-
tions in the available information to
offset any positive significant evi-
dence in both sources.

Excluding information used in address-name
coding, there is a si@ificant amount of
remaining evidence that the sample person
is not included in the household being com-
pared. This contradictory evidence can be
of the form "probable different household"
or some disparity in personal character-
istics for the possible sample person match
between the two sources.

Excluding information used in address-name
coding, there is very strong evidence that
the sample person is not included in the
Census household being compared. The con-
tradictory evidence here can take the form
"different household" or different personal
characteristics--especially large differ-
ences in age where the possible matching
sample person has an age that would place

him in another generation from the sample
person in the independent record source.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 1

The examples given in these Illustrations were used for training coders on how to make
the composite code assignments. The examples come from actual cases encountered in the
match., For this handout, however, the addresses and names have been altered to protect
the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE
8 1830 W. Flat St.
g ¥*Cavallo, Sue P. Hd., -
Russo, Jack L. Father 51
E”:‘ , May B. Mother L7
E s Charles J. Brother 23
%8 Jill A, Sister I
[5] , Margaret Sister 7
2 Doris H. Daughter 20 Months
a —_—
1830 Flat 3rd
&8 | Russo, Jack L. Hd. 51
8 , May B. Wife L7
% , Charles T. Son 23
n peE , Sue T. Daughter 21
B —, Jill A. Daughter 15
% , Margaret T. Daughter 7
#Sample Person  #*¥Possible Sample Person
Code "HA++"
Justification

"HA" - 11830 W. Flat St. vs. 1830 Flat, 3rd." is same address.
- "Russo, Jack L." given in both sources is same name for
a household member.

n++ - Both sources show the same name for the following members of the
Russo family; May B. Charles (J.vs.T), Jull A. and Margaret (T).
The ages and relationships are the same for the respective members
of the two households. The sample person's name, "Cavallo, Sue P."
(Russo) might reasonably be the married name of Russo, Sue T.



128

*HE -

MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 2

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

Nyt

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE
§ 1318 Steeple St.
2 Holster, James K. Hd. )

, Edna Wife 39

2
IS
% , Allen Son 18
% , Keven Son 15
=
&8 Smith, Dave Step-Son 12
=
% * , Louise Step-Dau. 10

131k Steeple

Holster, James Hd. L2

s Edna Daughter 39

2
Q , Allen Son 18
& , Keven Son 15
2
% , John Son 12
S , Jill Daughter 10

*Sample Person +*Possible Sample Person

Code "HB++"

Justification

"HB" - "1318 Steeple St. vs. 131k Steeple" are considered similar addresses.

"James K. Holster vs. James Holster" are considered same name for a
household member.

Note that we have exactly 6 persons in the two households being com-
pared, with ages that can be exactly matched - year for year. Four
names (including the one already coded in the HB) are the same.
True, the other two names (including the "possible" sample person)
are entirely different, but these might represent changed names -
before and after adoption.

The relationships shown are different in 3 cases, and appear to be
unreliably recorded in the Census. Certainly is is unreasonable to
show "Edna" as a 39-year old daughter of the L2-year old head.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 3

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE
1601 Wayne
=
o #Hayes, Hettie Hd. 63
23
%@ , Sue Ann Grand Daughter 7
5
g% Henson, Kari Lynn Grand Daughter 6
H
fé 1401 Wayne
% sHaze, Hattie Hd. 63
2 Henson, Carolyn Rel. 8
12}
@ Haze, Suzan Daughter 6
#Sample Person 3¥Possible Sample Person
Code "B+
Justification
"B - 11601 Wayne" is shown in both sources

- "Hayes, Hattie" vs. "Haze, Hattie" are considered
- similar names.
n++t The same 3-person household composition is shown on both
sources (a head and two children) with the "possible"
sample perscn listed as head and 63 years old.

The 7 year old granddaughter shown in the source (Sue Amn
Hayes) has a phonetically-similar name and the same age
as the 6 year old daughter shown in the census (Suzan
Heze). The relationship, granddaughter vs. daughter,
might be considered noncontradictory.

The second child is shown by both sources as having the
same last name, Henson, (Which is other than the last names
of the other household members) and phonetically-similar

first names. The age and relationship comparison are
imoncontradictory" as defined.



130

MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION L

The examples given in these Illustrations were used for training coders on
how to make the composite code assignments. The examples come from actual
cases encountered in the match. For this handout, however, the addresses and
names have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE | MARITAL
STATUS
E Apple Tree Road (Rural)
(=]
ggg Burr, Daag K. Hd. 70
(@]
(=18 = .
E‘E% %, Betty Wife 70
Route 52, 1lst. house
after State 25
Z’?’,% Burr, Daag K. Hd. 70 | Married
Q
%E ¥ , Betty T. Wife 70 | Married

*Sample Person ¥*Possible Sample Person

Code "C++"
Justification
ncn - "Apple Tree Road (Rural) "vs. "Route 52, 1lst. house
after State 25" are considered noncontradictory
addresses, "Burr, Betty" vs. "Burr, Betty 1" are
considered same name.
Mt - Both sources list two persons in the household - Burr,

Daag K., age 70, as head, and the "possible" sample
person as his wife, age 70. The rather uncommon rame
"Daag" should be cecnsidered to have a particularly
high weight as evidence.



MATCHING FOR CENSUS COVERAGE CHECKS

TLLUSTRAZION 5

The exarmples given in these Illustrations were used for training coders on how

to make the composite code assignments.

The examples come from actual cases

encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE MARITAL
STATUS
, 3932 Steel St.
B am a
> Hgé #Grant, Troy Gene Hd. 65
& 8z
3932 Steel
28
%8 #¥Grant, Gene T. Hd. 65 | Married
S e
#Sample Person #¥Possible Sample Person
Codes "A+"
Justification
NAN - 13932 Steel St. vs. 3932 Steel" are considered same
address.
"Grant, Troy Gene" vs. "Grant Gene T." are considered
Same name.
"n - Both census and source show household cocnsisting of

one person of the same age.

Note that, for matches involving only the personal
characteristic of the sample person, this is about as

good a match as can be expected.

Knowledge of race

and sex would not contribute appreciably to the match.
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MATCHING FOR CENSUS COVERAGE CHECKS

TILLUSTRATION 6

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE | MARITAL
STATUS
128 Dallas St.
[}
E Milano, Bugene S. Hd. 22
E@ ) * , Lucille G Wife 21
258
=R
128 Dallas - Basement
ng Milano Hd. - Married
BS
& f.é o s Wife - Married
(@]

#Sample Person *¢Possible Sample Person

Code "D+"
Justification
npn - Note that "128 Dallas St." vs. "128 Dallas - Basement"
are considered same address.
"Milane, Lucille G." vs. "Milano, ?" are considered
noncontradictory names.
4 The source and the Census both show households con-

sisting of exactly 2 persons, a married couple.

This is a very week "+", which might reasonably have
been comsidered as "O". If the households being com-
pared had had more than 2 people (with agreement in
nmumber and relationship), or if the Census had reported
age for at least one of the couple that agreed with

the source within one year, then the code would bke
definitely "+,




MATCHING FOR CENSUS COVERAGE CHECKS
TILLUSTRATION 7

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE MARITAL
STATUS
~ Middlebrook State School
E for the Mentally retarted
E Michael, Carl B., M.D. Superintendent
[
| % E?, #Hanes, John Inmate
(&}
e
ag Middlebrook State School
%% +#*Hanes, John M. Inmate L5 Never

*Sample Person #3¥#Possible Sample Person
Code "BO"

Justification

nBn -"Middlebrook State School for the Mentally Retarded vs.
Middlebrook State School!" are considered similar address.

"Hanes, John vs. Hanes, John M." are considered same name.

non -The additional information consists only of the fact that
the "possible" sample person is an inmate. This is
certainly not very distinctive for an institutionaladdress.
(The agreement of address is of course, already included in
code "B"), If the source had shown an age for the sample
person which was within one year of the age given in the
census household, a code "+" would have been assigned.

Note: This case illustrates a possible deficiency in what
was transcribed from the census records. In this case, the
records would be reexamined to see if "Michael, Carl B."
was included in the census as being the superintendent, and,
if not, to transcribe the name of the person recorded as
being in charge.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 8

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE MARTTAL
STATUS
1498 West 168th St.
Apt. 2B
Spurlock, Stanley Hd.
o , Babs Wife
E Stile, Agnes Inmate
E % "§ #Jackson, Carl Lodger 23 Married
= é 3 , Alice Lodger's Wife 23 Married
=R=3>
1L17 W, 166th St.
Apt. 3D
0
2 g ¥##Jackson, Hd. - Married
LE, = Jackson, Wife - -
*Sample Person ##Possible Sample Person
Code - "XO"
Justification
nxm - 11,98 West 168th St., Apt. 2B vs. 1417 W. 166 St., Apt.
3D" are considered different addresses. Note that the
difference arises from three "similarities" - the house
number, the street number and the apartment number. Had
any two of these been the same, the two addresses would
have been considered similar.
"Jackson, Carl vs. Jackson'" are considered noncontradictory
names.
non The only evidence that "Jackson, Carl" is "Jackson, "

beyond the poor name-address comparison is the fact that
in both sources the "possible" is shown as married, wife
present. This fact is not sufficient in itself to merit
a "+", and, in any case, the fact that the couple is shown
as living by themselves in one source and as living as
lodgers in someone else's household in the other source

is offsetting evidence in the "?" direction.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 9

The examples given in these Illustrations were used for training coders on how
to make the composite code assignments. The examples come from actual cases
encountered in the match. For this handout, however, the addresses and names
have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES [RELATIONSHIP TO HEAD AGE MARITAL
STATUS
E 28).]5 Lee St.
E - *Spencer, Samuel G. Hd. 3L Married
2
%"5 , Geraldine B, Wife 3L Married
ZEE
28L5 Lee St.
99 Spencer, Geraldine B. Hd.
28 % s Samuel Son
(&)
8
*Sample Person #*¥Possible Sample Person
Code mA?M
Justification
npAn - n28L5 Lee St." is present in both sources.
- "Spencer, Samuel G." vs. "Spencer, Samuel" are considered
same name.
n?n . QGeraldine B, Spencer is listed as 3L year old wife of

Samuel G. Spencer in the source and and as his mother in
the Census. This is significant evidence that the two
"Samuel Spencers" may be different people - possible
father and son.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 10

The examples given in these Illustrations were used for training coders on how

to make the composite code assignments.

The examples come from actual cases

encountered in the match. For this handout, however, the addresses and names

have been altered to protect the confidentiality of census records.

ADDRESS AND NAMES RELATIONSHIP TO HEAD AGE MARITAL
STATUS
E 1354 Main
E #Smith, Charles M. Hd. 20
9
%%E Myers, Eva Grandmother 87
]
g@ 1354 Main, Apt. L
o
EE Meyers, Eva. Hd. 88 Never
#*Sample Person
Code "HB??"
Justification
WHB"  -11354 Main vs. 1354 Main, Apt. 4" are considered same

address.

"Myers, Eva vs. Meyers, Eva" are considered similar

names (Sample person not involved)

n??n  -The sample person, Smith, Charles M., clearly does not
appear in the Census household.
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SUPPLEMENTAL INFORMATION CODE

After the composite codes were assigned, a sample of cases were reviewed in order to categorize the cases as MATCHED

MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 11

or NON MATCHED by composite code. The table below shows how the codes were divided into these categories.

Address-Name Code

A

B C D HA HB HC HD X

++

MATCHED - Requires only clerical review and verification;

Sample person erumerated in Census.

NON-MATCHED - Requires professional review to conclude about match status or

whether further field and office work is required before concluding
about enumeration in the census.
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MATCHING FOR CENSUS COVERAGE CHECKS

ILLUSTRATION 12

Percentage Distribution of "MATCH" and "NON-MATCH" cases for L record check
studies reported in ER 60 No. 2 a/

STUDY
TOTAL L4 | Sample of Birth Sample of persons | Sample of
Studies | Records for Children| selected from 1950 | Persons se-
reported | born during inter- Census and 1950 lected from
in ER 60 | censal period PES b/ records alien reg-
No.2 a/ | L/1/50 to L/1/60 istration
records;
January 1960

TOTAL 100.0 100.0 100.0 100.0

MATCHED (only clerical

review and verifica-

tion required) 8L.0 86.6 82.7 62.8

NON-MATCH (profes-

sional review re-

quired to conclude

about match status

or whether further

search or field work

is needed) 16.0 ¢/ 13.L ¢/ 17.3 ¢/ 37.2 ¢/

Approximate number of [

cases for which census

matching was attempted | 6200 3700 2300 200

a/

U