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The following papers by members of the National Bureau staff were presented at P ART :[L
joint sessions of the American Economic Association and the American Statistical
Association in Detroit in December 1970. The authors examine future priorities Papers by
for the National Bureau in a number of areas in which it has carried on research in
Sl . s Staff Members
the past and would hope to continue making a useful contribution.
These papers represent the conclusions and judgments of the authors and have on Future
not been reviewed by the Directors of the National Bureau. Thus, they do not rep-
resent National Bureau studies in the usual sense, although they do represent the
thinking of individuals familiar with its research objectives and strengths. Priorities
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LAW AND ECONOMICS — William M. Landes

The main rationale for the application of economics to law is simply that justice is
not a free good. There are competing systems of administering justice, and the
implementation of any system uses scarce resources. We must decide, for example,
on which activities to restrict, ways to detect and prosecute violations, types of
penalties, and options available to those accused. Since the alternatives are numer-
ous and resources are scarce, choices must be made. These points are obvious to
an economist. Yet in law, particularly in the field of criminal justice, principles are
expounded and policies are advocated that give little attention to the scarcity of
resources. Moreover, the neglect of scarcity can be the source of much confusion
when one attempts to develop policies consistent with widely held legal principles.
Let me cite a few examples which also point up the usefulness of an economic
approach. ,

1. Innocent persons should never be convicted of crimes. If this were society’s
only goal, the solution would be clear—convict no one. Although this has appeal
to anarchists, most of us accept the view that a person should be convicted if guilt
is established beyond a reasonable doubt. This generalization is not very helpful
since it begs the question of defining “reasonable doubt.” The wider one sets the
range for reasonable doubt, the stronger the evidence necessary for conviction,
and the greater the resources devoted to the judicial process. We can make this
choice explicit with the following question: What quantity of resources should be
allocated to reducing the probability that innocent persons are convicted of
crimes? Unfortunately, not only does the response to this question tend to the
absolute, but the question itself arouses objection. Such a question is labelled
unprincipled or immoral because it attempts to put a price on the fundamental
right of an individual not to be convicted unjustly. Nevertheless, the question is
the correct one to ask. The advantage of making the choice of resources explicit is
to force one to evaluate the gains and costs of alternative procedures; for example,
jury versus nonjury trials or settlements versus trials.

2. “Equal justice for all” is widely accepted as a desirable goal. However, its
implementation may be exceedingly costly. The quality and quantity of lawyers,
advisors, etc., depend in part on one’s wealth. Other things being constant, wealthy
individuals would fare better than poor ones in the judicial process.’ To reduce
this disparity between rich and poor, we could subsidize legal counsel for the poor
(see Gideon v. Wainwright, 372 U.S. 335 [1963] ). Alternatively, we could limit
the resource investment by the rich, although the difficulties in enforcing such a
limit are likely to be very great. Even with these subsidies or restrictions, there are
many factors which could lead to different outcomes or “justice” in otherwise
similar situations. Presumably, better-educated persons will have a comparative
advantage in understanding the complexities of the law. Persons who administer
the law differ in their talents, qualifications, outlook, ethics, and other characteris-
tics. It is well-known that, holding constant a number of background factors,
there is considerable variation in penalties for individuals convicted of similar
offenses [13]. Although these differences may be largely random, they still pro-
mote unequal justice. The degree of inequality can be partially remedied by better-
trained judges and by wider access to appeals courts. All such remedies involve
calculations about the gains and losses from scarce resources. The main decision
should concern the optimal amount of unequal justice, and any movement toward
more equal justice need not be desirable once the costs are taken into account.

Norte: The author wishes to express his thanks to Hal Lary and Elisabeth Landes for
many helpful comments.

* This proposition is not as self-evident as it may seem. Under certain conditions the relation-
ship between wealth and the probability of conviction depends upon the form of punishment.
The probability of conviction tends to fall with wealth when penalties are jail sentences and
rise with wealth when penalties are fines. Empirical analysis of convictions in the U.S. Courts
provides some support for this hypothesis.
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3. The failure to view time as a scarce resource has led to policies designed to
promote “equal justice”” that may have had the opposite effect. Consider the prac-
tice of charging a zero or nominal price for the courts. This is advocated as a means
of not denying the poor the use of the courts; however, its effect is often the oppo-
site. A zero price will generally lead to a queue awaiting trial as a means of ration-
ing supply. Thus, the costs of going to trial become the opportunity cost of
waiting. These costs will be greater, and hence the use of trials lower, for defend-
ants detained in jail prior to trial than for those released. Since the bail system
tends to detain low-income defendants, a zero court price will result in more pre-
trial settlements, and hence fewer trials, for the latter group. In my paper on the
courts [8] I show that an appropriate money price can not only reduce trial delay
(which is argued to be an evil itself—"justice delayed is justice denied”’) but can
increase the use of trials by low-income defendants. Thus, a zero price, taken
together with the bail system, promotes both court delay and a distribution of trial
services at variance with equal justice.?

Another example is the mandatory prison sentence rather than giving con-
victed persons the option of paying a money fine. The latter is argued to be
inconsistent with the principle of equal justice because fines would permit the
rich to buy their way out while the poor would go to jail. Although the rich
would be more likely to pay fines and be less likely to go to prison, this need
not imply unequal justice once we realize that time has an implicit price. Jail
sentences for all would imply larger losses from a given sentence for persons
with greater values for their time. Substituting fines may move us closer to
“equal justice’” in the sense of equal penalties, but this of course will depend
on the rate at which fines are exchanged into sentences.® Moreover, if one’s
conception of equal justice includes compensation to victims, a system of fines
can be more advantageous as it provides resources for compensation.

ARGUMENTS AGAINST APPLYING ECONOMICS TO LAW

One can accept the notion that economic principles are relevant to law and yet
argue that economic analysis is not appropriate for studying such problems. Econ-
omists have generally restricted their study to economic problems involving
choices in the market sector. Aside from tradition, we can give two reasons why
economists have avoided, or even objected to, an economic analysis of law. Neither
one is especially convincing.

The first is the belief that persons engaged in illegal activities are “out of touch”
or “irrational.” These individuals are not motivated by the usual pecuniary costs
and gains considerations. Instead they behave compulsively, and explanations for
their behavior are to be found in certain distinct sociological, psychological, or
possibly physical characteristics. Criminals are viewed as a type of noncompeting
group, and hence the principles that explain the behavior of persons in legal activi-
ties would not be relevant in explaining entrance into illegal activities.* This
rationale for rejecting an economic approach is not convincing because (1) re-
searchers have had little success in discovering distinct criminal characteristics
that make criminals unresponsive to cost and gain considerations, and (2) one has
difficulty in defining intrinsic differences between criminal and legitimate activi-
ties. Therefore, I see no a priori reason for ruling out an economic approach. This
approach should stand or fall on its ability to predict behavior, and for this we

*I should point out that the real culprit here is the bail system that detains low-income
defendants, If the bail system as it stands were modified to permit the release of more low-
income defendants, “unequal justice” between rich and poor need not be increased by a zero trial
charge. However, a zero charge would still discriminate against those not making bail.

®For a full discussion of the case for fines see Gary Becker [1, pp. 193-198].

¢ Packer [9] implicitly accepts this view of criminals as a noncompeting group by regarding
expected penalties as a type of tariff that protects criminals from the competition of ordinary
businessmen.



have to wait for a full development and testing of economic models of crime.

A second and more subtle objection relates to the nonmarket character of the
law. Economists usually confine their research to the market sector where prices
exist. However, in law not only are there no explicit prices for principles such as
justice, but when prices do exist they are often in terms of time and not money
(e.g., jail sentences and court queues). Since the main theorems of economics con-
cern the effects of changes in relative money prices, one could argue that the
absence of money prices would severely restrict the economic approach. However,
as long as there is choice, prices must exist. If not money prices, then we can
derive shadow prices that serve the same function as money prices in the theory
of choice.

To illustrate this point, consider the problem of allocating resources to reducing
the likelihood of an incorrect judicial decision (i.e., either convicting an innocent
person or releasing a guilty one). Let us assume the following: (1) the only scarce
resource is time in the judicial process, which is fixed in the aggregate at To; (2) an
increased allocation of time to the i** case will reduce the probability of an incor-
rect decision, P;; (3) incorrect decisions are weighted by S;, the sentence an indi-
vidual would receive if convicted, so that the community’s losses are symmetrical
with respect to releasing a guilty person or convicting an innocent one when both
are faced with the same sentence; and (4) the judiciary’s decision rule is to mini-
mize the sum of its losses across all n individuals being prosecuted. Minimizing

L= %P,.s.- + \[T, — 2T} (1

yields the first-order conditions:

oP;
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where dP,/0T; < 0 and 22P,/0T 2> 0. Therefore, we allocate more resources to
cases involving bigger penalties and where the probability of making an error is
more likely to be reduced by inputs of time. The shadow price of time in the i* case
is simply A/Si. An increase in the latter relative to the shadow price in the j** case
due to a decline in S:/S; will lead to a shift in resources from i to j. Thus, our
shadow prices have the same rationing effect as money prices.

CRIME RESEARCH AT THE NBER

In this section several research projects in law and economics are set forth. The
approach taken in these studies owes a large debt to the major article on crime
by Gary Becker [1]. Work on these projects has already begun, and results to date
suggest that they will yield useful insights in explaining observed behavior and
in formulating optimal law enforcement policy.

Isaac Ehrlich makes use of the state-of-the-world approach to uncertainty to
develop a model of entry intoillegal activities. These activities are assumed to have
uncertain outcomes due to possible punishment, in contrast to legal activities
whose outcomes are known with certainty. Individuals allocate their time between
illegal and legal activities to maximize their expected utility, where increases in
punishments and probabilities of conviction, other things constant, lower the
return and hence supply of illegal activities. Ehrlich’s model enables him to derive
theorems on the determinants of specialization in “crime” as against participation
in both legal and illegal activities, and on the amount of self-protection (e.g., re-
ducing the probability of apprehension and conviction) that offenders undertake
to reduce their costs in illegal activities.

The main contribution of Ehrlich’s study is undoubtedly an empirical analysis
of deterrence. The continuing debate over whether or not punishments and con-
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viction probabilities deter has been conducted with little evidence presented by
either side. Using data from the 1940, 1950, and 1960 Uniform Crime Reports,
and employing single-equation and simultaneous-equation techniques, Ehrlich is
able to measure both across states and over time the responses of specific felonies
to changes in variables reflecting deterrents and gains to crime. Despite numerous
deficiencies in the data, the results support the basic hypotheses of the economic
model. Specific crime rates vary inversely with estimates of penalties and probabil-
ities of conviction; deterrent effects tend to be greater for crimes against property
than against persons; crimes against property vary positively with both income
inequality and the level of family income. Further analysis is being done on the
time trend of specific crimes in the U.S. to uncover the factors underlying the
observed growth of crime since World War II. Finally, a comparative analysis of
crime variations in other countries is planned.

My studies of the court system and bail system are described in detail in Part I,
section 3, of this Report. A brief summary is presented here. In the study of the
court system, I first develop a model to identify the variables relevant to the choice
between a trial and a settlement, which include estimates of the probability of
conviction by trial, the severity of the crime, the availability and productivity of
the prosecutor’s and defendant’s resources, trial versus settlement costs, and at-
titudes toward risk. The model is then used to analyze the existing bail system
and court delay, and to predict the effects of a variety of proposals designed to
improve the bail system and reduce court delay. Finally, the model is applied, with
some modifications, to civil cases. Multiple regression techniques are used to test
a number of hypotheses derived from the model. Considerable evidence is found
to support the hypothesis that an increase in the cost differential between a trial
and settlement reduces the demand for the former and increases the demand for
the latter. An empirical analysis of conviction rates is also undertaken.

In the bail study I develop a model of an optimal bail system. My approach is
to derive a social benefit function that incorporates both the gains to defendants
from being released on bail and the costs and gains to the rest of the community
from their release. I then determine the level of resource expenditures on the bail
system and the number of defendants to release that are consistent with the
maximization of the social benefit. An important feature of the analysis is that
it permits a consideration of alternative methods to select defendants for release
or, in effect, alternative bail systems. Two systems are analyzed: one, which cor-
responds to most existing bail systems in the United States and other countries,
where defendants must pay for their release, and the other, where defendants are
compensated for their detention. Although the optimality conditions are largely
unaffected by whether the defendant had to pay or was paid, there are several
advantages to a system in which defendants are paid. The major advantage is
eliminating the punitive aspect of the bail system, since those detained are fully
compensated for their losses from detention. Other advantages include reducing
discrimination against low-income defendants and providing incentives for the
state to improve pretrial detention facilities.

THE EFFECTS OF LEGISLATION

Legislation outlawing or restricting different kinds of economic and social be-
havior has grown rapidly in this century, but we have little knowledge of the
actual as distinguished from the intended effects of existing legislation. Empirical
studies on the effects of legislation have been much neglected. Frequently, the
existence of a law is looked on as evidence of its success. Sometimes attempts to
evaluate the efficacy of a law evolve into an enumeration of its enforcement
provisions. Explicit consideration of the basic question is usually missing: Does
the legislation have an effect on the behavior it seeks to regulate?

The methods of economics are well-suited to answering this question. Theory
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enables us to make qualitative predictions on the variables likely to be affected
by the law, while econometric techniques enable us to disentangle the effects of
the law from other factors. The great legal scholar, Oliver Wendell Holmes, noted
this when he. wrote:

For the rational study of the law the black-letter man may be the man of the
present, but the man of the future is the man of statistics and the master of
economics. {6, p. 83].

There are basically two complementary approaches in evaluating legislation. Both
start from the presumption that legislation affects behavior primarily through the
penalties handed out for violations and the probabilities of convicting violators.
Other things held constant, the greater the severity of punishments and the higher
the conviction probabilities, the more effective the legislation. One caveat should
be noted: “effective” is not meant to denote more desirable legislation but rather
that the law will have a greater impact on behavior.

The first approach attempts to measure punishments and probabilities of con-
viction and relate them to gains from violation of the law. Unfortunately, it is
usually impossible to fully satisfy the requirements of the direct approach because
data on the number of violations are not available. Hence, estimates of the
probability of conviction cannot be made. (For example, we do not know how
many violations of antitrust laws or fair employment laws are committed each
year.) Nevertheless, this approach is still promising since certain components
are available. Statistics can usually be compiled on punishments given to convicted
offenders. There may be records of persons or firms accused, and the length of
time taken to decide cases. Posner [10] has compiled a history of punishments
meted out to convicted violators of antitrust laws. He found that those convicted
and punished were a small fraction of those apprehended (the latter are a
fraction of those who actually commit violations), and the punishments were not
large—at least until the expansion of triple-damage suits. These results suggest
that the expected costs of violating antitrust laws are small and, therefore, that
these laws have not significantly deterred collusion.

The second approach is to estimate the effect of the law on observed behavior
without explicitly using measures of penalties or conviction probabilities. We
first identify the variables expected to change in response to the law. Let us con-
sider a few examples. In my study of fair employment laws [7] I showed that
these laws should lead to an increase in the ratio of nonwhite to white wages
and to a widening in unemployment differentials between nonwhites and whites.
Fuchs and Levinson [4] used death rates from automobile accidents to calculate
the effects of compulsory automobile inspection in states. Geisel et al. [5] used
homicide rates, suicide rates, and accidental deaths from firearms to measure the
effects of state and local gun control legislation. Stigler estimated the effect of
the Securities Exchange Commission by analyzing the performance of new is-
sues [12], and the effect of electric utility regulation by examining the level and
structure of rates [11].

To test the law’s effect we take a set of observations that are distinguished by
the fact that for some observations, say states, the law exists, while for others it
does not. If all states were subject to the law, distinctions would be made by other
characteristics, such as the number of years since passage of the law, the extent
of its provisions and coverage, penalties, and expenditures used for enforcement
(which serve as proxies for differences in the probabilities of conviction). Multiple
regressions of the following general form could then be estimated:

Y=AX+ BL +u, 3)

where Y is a vector of dependent variables, X is a vector of exogeneous variables
predicted to affect Y, and L is a vector of law variables. The regression coefficient
on L will then measure the law’s effect. In the simplest case, L would consist of a
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dummy variable indicating the presence or absence of the law. If data permit, L
would be expanded to include other measures suggested above. Using these tech-
niques, I found that fair employment laws raised nonwhite—white male wages
and widened unemployment differentials. These variables were not affected by
differences among states in enforcement expenditures or in years that fair em-
ployment laws had been in existence. Fuchs and Levinson found that compul-
sory inspection of automobiles reduced death rates from auto accidents across
states, and that states having more than one annual inspection tended to have a
greater impact than states with only one. Geisel et al. found that gun control
legislation tended to be more effective across states and cities in reducing suicide
and accidental deaths from firearms than in reducing homicide rates.

The major difficulty with the multivariate approach is that conclusions of
effectiveness (e.g., Fuchs, Geisel) tend to be based on results from a cross-section
analysis of one time period. However, the possibility exists that differences ob-
served in one cross section existed prior to the legislation. In fact, a plausible
interpretation of a significant coefficient on the law variable is that differences
in the dependent variable led to the passage of the legislation rather than the
reverse. For example, higher nonwhite to white earnings in fair employment states
were indicative of a relatively strong position for nonwhites, which in turn led
to the passage of fair employment legislation. States with lower automobile death
rates were more safety-minded to begin with, and this led to the passage of com-
pulsory inspection. In states with fewer guns, and hence fewer deaths from guns,
there was less opposition to the passage of gun control legislation. One way to
overcome this difficulty is to compute a regression similar to (3) for a time period
before the passage of legislation in any of the states, using the law variable from
the original cross section. Then a nonsignificant coefficient on the law variable
in the earlier time period would indicate that, prior to legislation, there were no
significant differences between states that enacted laws and states that did not.
Clearly, such a finding would buttress the results from a single cross section.
This is precisely what I did in my paper on fair employment laws. The problem
is largely avoided when time-series rather than cross-section data are employed.
Stigler has relied on time-series data in his research cited above. Concentration
on cross-section data has been due to the lack of data for earlier years. However,
a thorough study requires some time-series analysis even from fragmentary data.
The acid test of effectiveness is to show that the law changed observed behavior
and this will only show up in an analysis over time.

Research on the effects of legislation has been done on a limited scale by
economists. It remains a fruitful area for further research and one that should
contribute to public policy issues. At the National Bureau we have in mind several
types of legislation for analysis. They include antitrust, accident liability, mini-
mum schooling, and divorce legislation.

CONCLUDING REMARKS

We have advocated empirical analysis of the consequences of legislation without
a theory of legislation. It would be preferable to treat legislation as an endogenous
variable and simultaneously estimate the effects of legislation and the forces lead-
ing to passage. This is especially desirable in view of the difficulty cited above in
discerning whether the effect we attribute to the legislation was not instead a
factor that gave rise to the legislation. However, there is at present no widely
accepted positive theory of legislation. What economists have put forth is a body
of theory on divergencies between private and social cost which has been used to
justify various types of government intervention and legislation. We lack a theory
that would offer predictions as to the types of behavior to be restricted by legis-
lation, the extent of restrictions, the amount of resources allocated to enforcement
and the penalties for violation. Thus the difficulty of treating legislation as an
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endogenous variable is apparent. We do not know the structural equation that has
the law as its dependent variable.®

In summary, I have tried to establish the contribution that economic analysis
can make to two specific areas of law: crime and the effects of legislation. In both
areas, administrators and legislators are continually making decisions with little
empirical evidence to guide their choices. We hope that economic research can
begin to provide the evidence needed for careful policy formulation and evalu-
ation.
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THE NBER APPROACH TO
HUMAN RESOURCE PROBLEMS — Finis R. Welch

In discussing future directions for Bureau research vis-a-vis problems of human
resources, I have neither a crystal ball nor an explicit “theory” of markets for
research. So in the best traditions, I will measure and extrapolate without the
internal consistency constraints of either a crystal ball or a theory. The objective
is limited: a discussion of recent Bureau-sponsored research in the area of human
resources and suggestions of areas that I see as most promising for future research.

The Bureau has been at the center of developments in the “human capital
approach” largely through its association with Gary Becker and Jacob Mincer, and
much of the discussion is directed to this approach. Certainly, there is much
more to human resources than capital, but the human capital approach is and
has been an important tool for analyses of labor productivity. Schultz [32] draws
a highly relevant distinction between human resources and human capital.

Thus my interpretation of the term “human resources” is that it encompasses
all of the many attributes of a people—physical, biological, psychological, and
cultural—that account both for the social values that determine preferences
and the economic value of the producer and consumer services that a people
render whether they come to them as earnings or as personal satisfactions
directly. (p. 11)

Human capital is strictly an economic concept. Although it pertains to par-
ticular attributes of man, it is not intended to serve those who are engaged in
analyzing psychological, social or cultural behavior. It is a form of capital
because it is the source of future earnings, or future satisfactions or both of
them. It is human because it is an integral part of man. (p. 6)

While there are other forms of human capital, health and educational capital
have received the most attention, the original emphasis falling largely upon edu-
cation. No one was surprised when those first interested in human capital asserted
that education is an investment that conditions labor earnings. But when
Schultz [30] and Dennison [10] suggested that between 20 and 40 per cent of U.S.
economic growth this century may be attributable to increased per capita school-
ing; when Mincer [25, 26, 28] suggested that a larger fraction of personal income
inequality is explained by differences in individual schooling and investments in
on-the-job training than by differences in the ownership of physical capital; and
when Becker [2] and Hansen [18] calculated the very considerable internal rates
of return to schooling, the economic world took note. The arrival of human capital
as a fully legitimate area of research was signalled by the Exploratory Conference
on Capital Investment in Human Beings, in December 1961, which was sponsored
by the Universities-National Bureau Committee for Economic Research [31]. At
the conference, Becker presented his paper “Investment in Human Capital: A
Theoretical Analysis,” which remains as the cornerstone of the theoretical founda-
tion for the human capital approach. Mincer presented “On-the-Job-Training:
Cost, Returns, and Some Implications,” which led us to think of postschool
age—income profiles as something other than a purely physical maturation and
aging process. Stigler presented ““Information in the Labor Market,” which taught
us that it can be smart to be ignorant. Also at this conference, Sjaastad and Mush-
kin noted that migration and health are legitimate aspects of human capital and
Weisbrod suggested that while sunk costs are sunk, there is real value in not
sinking your costs too soon (i.e., the concept of the “option” value of staying
in school).

Norte: I owe much to my reading of T. W. Schultz’, “Human Capital: Policy Issues
and Research Opportunities,” a paper prepared for a series of NBER colloquia in honor
of the fiftieth anniversary year. His assignment was to discuss many of the same kinds
of things discussed here, and I have drawn freely from his comments.
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It is noteworthy that the human capital approach headed Harry Johnson’s [22]
list of four new approaches having high potential in analyzing social problems,
which also included ““time as a fundamental unit of cost,” a direct descendant of
the human capital approach. The list also includes Stigler’s recognition that in-
formation may not be a free good, which as I have noted is itself a sibling of the
human capital approach.

Since the original Bureau conference, the human capital literature has flourished
but it is now clear that the main theme had been set. Much of the Bureau research
riow in progress is a direct descendant. In the following sections, I consider a few
areas that have absorbed, and presumably will continue to absorb, much of the
Bureau’s “human resources’ research effort. The concluding section contains a
discussion of omitted areas that I consider worthwhile.

EDUCATION AND EARNINGS

It is likely that income—education relationships have absorbed a larger fraction
of research resources devoted to human capital than all other aspects of the
problem. Originally, we were fascinated with calculating and refining estimates
of internal rates of return. That investments in man could be ““more productive”
than investments in machines was an intriguing idea. But these days few resources
are devoted to estimating rates of return. The ballpark estimates for the U.S. came
quickly and easily and improvements await better data. We did, I think, learn
something from these estimates. First, ignoring all aspects of schooling other than
sheer income-generating capacity, U.S. investments in schooling have been profit-
able. The highest returns may have accompanied a push toward universal elemen-
tary education, but the returns to high school and college appear to have been
competitive.! We have also learned that ““schooling” is a reasonably well-behaved
factor in the sense that its monetary returns are affected by factor ratios, and that
because of this the profitability of educational investments is subject to change
as skill distributions and factor endowments change.?

But research interest these days appears to have shifted to more fundamental
questions that hopefully will not only improve our estimates of rates of return but
will be valuable for other purposes. At the micro level, the question of economic
determinants of the “shape’ of the age—income profile continues to absorb a good
deal of attention as does the closely related question of the nature of the ability—
schooling—age interrelations. At the macro level, we are focusing more on the
determinants of income distributions and the determinants of the “payoff” to
schooling,

Building upon the Mincer [27] analysis as refined by Ben-Porath [6 and 7],
Sherwin Rosen [29] is working on optimal life-cycle income profiles with the
objective of estimating the depreciation of human capital over the life cycle.?
In these models, on-the-job training is the vehicle for transforming current income
foregone into future earnings. The schooling period is viewed as a corner solution
in which people “specialize” in learning, and this period is characteristically
followed by one in which individuals simultaneously learn and earn. Over the
course of this second period the learning—earning mix shifts steadily in favor of
earning, as a result of the shortening future working span over which investments
in learning are recouped. To avoid the corner solution of specializing in either
earning or learning it is necessary (at a point in time) that there be increasing
marginal difficulty in transforming present earnings foregone into discounted

! Schultz [32] offers an extensive summary of the estimates available for the U.S.

? Griliches [16] provides real insight into this problem in his discussion of education in pro-
duction functions. Relations between relative wages and rates of return are explored by
Welch [36], who provides cross-sectional evidence for the U.S. Bowles [8] adds an interna-
tional cross section.

® For a different approach to estimating these depreciation rates, see T. Johnson [23].
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future earnings. In the Ben-Porath model this is accomplished by intraperiod
increasing marginal investment cost, pure and simple. But, in the Rosen model,
learning is assumed to be a joint product of an occupation such that the learning
rate is specified by the occupation and cannot be varied. Jobs vary in learning
(i.e., future earning) intensity, and workers bid for jobs by agreeing to accept
lower wages for more learning-intensive occupations. The “price’” of learning is
imputed from wage differentials and the necessary condition for an interior solu-
tion is that the implicit price of the learning associated with jobs must rise more
than proportionately with learning intensity. That is, the unit cost of learning
must be an increasing function of the rate at which learning occurs, as is true of
the Ben-Porath model. The difference is the linkage to occupation, for, if the world
is as Rosen hypothesizes, then his model implies an optimal pattern of occupa-
tional mobility over a person’s career.

The Rosen model can be criticized on the grounds that the occupations he
envisions probably correspond only slightly to occupations as they are defined
in the available data. But this problem is not insurmountable. Instead of defining
an occupation by a learning rate that is constant, let the rate of learning be, say, a
declining function of experience in the occupation. This is not the important fea-
ture of the Rosen model. It is rather that the effects of differences in initial con-
ditions, e.g., the availability of funds for investing in on-the-job training or the
quality of schools attended, can be traced throughout a person’s career. In this
society, initial conditions are perhaps more affected by a person’s progenitors
than by himself (that is why they are called initial), so that the optimal life-cycle
models of Ben-Porath and Rosen can be tailored to develop models of intergenera-
tional mobility.

This leads to my first suggestions for future research. In my opinion economists
have too long ignored the intergenerational aspects of poverty and the sociologists
who have addressed the problem have worked only with descriptive intergenera-
tional mobility matrices, leaving no room for individual choice. If reducing poverty
is a legitimate social objective, then it seems that it is even more legitimate to re-
duce inherited poverty. It is sad that we continue to be as ignorant as we are of
the factors affecting motivation and alienation. Theoretical tools for addressing
these problems are, or will soon be, available and the data base is not empty.

The Bureau is now sponsoring a number of projects that attempt to refine the
nature of income—schooling relationships by examining interrelations with meas-
ured ability. Taubman and Wales [35] have just completed a manuscript that
explores several aspects of the problem. Among their more interesting observa-
tions they conclude that although the proportion of the student population enter-
ing college has continued to rise, their average ability levels have not fallen.
Instead, colleges have admitted higher fractions of more able students from lower
income families and they have become more adept at ““screening” (i.e., identifying,
or at least admitting) more able students. Correspondingly, the average ability
of students completing high school but not going on to college has fallen. This
raises an interesting possibility. The presence of “’scalloped” age-adjusted income—
schooling profiles has interested many persons who worked with the 1960 Census
data. Briefly, the observation is that persons who attended, but did not complete,
either high school or college earned less than would have been predicted by inter-
polation of income levels between elementary and high school completion and
between high school and college completion. This effect has been alternatively
dubbed the “flunk-out” or “completion norm” effect. Presumably there was posi-
tive informational content to the observation that a person had completed what
he had begun. But, if the average ability of the high school graduate who does not
attend college continues to fall, the “diploma” effect may become negative.

Other conclusions developed by Taubman and Wales from the data they exam-
ined are that, while omitting ability from estimates of the return to schooling
does result in a systematic overestimate of the return to schooling (via positive
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ability-schooling correlations), the magnitude of the effect is small and that
omitting ability has probably resulted in only trivial overestimates of rates of re-
turn to schooling. This, of course, agrees with the conjecture of Zvi Griliches [16].
Another tentative conclusion is that, in adjusting for education and ability, if
the optimal occupational distribution as defined by income is compared with the
existing distribution, then the U.S. is much more efficient in distributing its
college graduates than its less-schooled citizens. Taubman and Wales attribute
this result to occupational screening, but there is another possibility that could
be investigated. Except for college graduates, the income associated with a given
amount of schooling varies greatly with location. Persons with less schooling earn
less in the South than in other regions. This suggests that there may be high
returns to migration for the less schooled and the ““screening” may be more
geographic than discriminatory in its origin.

If the human capital approach has taught us anything, it is that income com-
parisons should be made in terms of something like net discounted values of life-
time earnings instead of comparing incomes at a particular point on the profile.
Along these lines, John Hause is exploring two sets of data in which interrelations
between income, schooling, and ability can be examined.* The analysis is still pre-
liminary so the results can only imperfectly be foreseen, but it appears that in at
least one body of data, ability effects may be more economically significant than
the Griliches or Taubman-Wales findings indicate. Hause has a collection of
Swedish data giving I.Q. scores at two points in a person’s life and annual earnings
data for very considerable periods of the working lifespan. Although the analysis
is in its infancy, these data should be instrumental in providing information both
about the ability question and life-cycle productivity. In addition, the NBER-
Thorndike sample is now ready for analysis and is potentially very rich. For a
fairly select population it provides earnings at a few points in a person’s career
together with schooling data and scores on a variety of tests administered in 1943
as the sample population entered the U.S. Army Air Force. Thus, Bureau research
into the nature of the income-schooling relationship and the effects of ability
in the near future is easily predicted. Analysis of the available data will continue.

Two projected analyses of the NBER-Thorndike sample are especially interest-
ing. In one, Lewis Solmon and Paul Wachtel will merge information about univer-
sity attendance together with some characteristics of state school systems for
elementary and secondary schools in an attempt to identify some aspects of
schooling quality vis-a-vis future earning capacity. This effort closely parallels
the work by Johnson and Stafford [21] in respect to the precollege analysis, and a
comparison of the results will be illuminating.® With regard to the analysis of
quality of college, it is hard to think of a more perfectly designed sample, and the
results should be of fundamental importance.

That college builds upon a very considerable educational history of the student
implies that it should at any empirical level be extremely difficult to “partial out”
its effects. But, the battery of scores for tests administered between high school
graduation and college enrollment offers an excellent opportunity to isolate the
college effects. Further, since the actual university attended is specified, schooling
data should be more accurately matched than is ordinarily possible.

Tom Juster, in a continuing analysis of the contributions of measured ability to
earnings, plans to focus upon interactions between occupation and implicit ability
prices. This is very important. First, it can address the question of the nature of
the measures we dub ability. If, for example, we measure something and call it
cognitive ability and then in regression analysis find that its implicit value is the
same in highly routinized manual occupations as in occupations that permit more

¢ Some of the early results are reported in [20].

*The main difference is that Johnson-Stafford have data for a point in time for people of
varying age, while the NBER-Thorndike sample refers to people of about the same age but
earnings are for several points in the career.
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discretion in day-to-day functions, I for one would be very suspicious about
cognitive ability. Further, if measures of physical dexterity have value that is
independent of occupation, then I doubt that we are measuring what we think we
are. (There is room for optimism here, for Juster assures me privately that implicit
returns to digital dexterity is greater for doctors than lawyers.)

If these implicit tests of the tests pay off such that the instruments warrant a
degree of confidence, then an interesting extension, similar to that of Taubman-
Wales, is possible. Given an individual’s ability vector, there exists a lifetime
occupational mix that maximizes his income. How closely do the optimal occu-
pational distributions agree with observed distributions and to what is the dis-
agreement attributable?

With respect to the empirical effects of ability, I must admit a degree of skepti-
cism. I am afraid that we simply understand too little about the nature of skills
that are economically productive. The available measures of ability are often
designed not to answer questions about economic productivity, but about an
ability to succeed in school, which is not necessarily the same thing. I trust that
future research will tackle the thorny questions of what ability and schooling
mean. Presumably, it is skills that determine productivity, both economic and
otherwise. Some of these skills are produced in school and others are home pro-
duced or innate. By using simple summary measures like 1.Q. we may conclude
that analyses of returns to schooling that omit ability give results that are simi-
lar to those that adjust for ability. From this it might be argued that little is
gained by trying to assess the effects of ability. But this conclusion may say more
about the value of current measures than about the nature of ability per se. Obvi-
ously, it is important to determine whether, given current measures, the returns to
schooling are sensitive to ability adjustments. Current approaches will be informa-
tive on this count. But the larger question remains: What attributes of man affect
his behavior and economic productivity and where and how are these attributes
produced? Schooling remains a “black box” that appears to increase earning
capacity. Why this is true (i.e., exactly what is produced and how this is condi-
tioned by student characteristics determined outside the schools) remains un-
known. And, of more concern to me, we seem not to even be asking the relevant
questions.®

Herbert Gintis [14] has observed that in the available empirical studies that
correct for ability a common result emerges: There is little or no downward
adjustment in the return to schooling when ability is held constant. In some cases
measured ability is in fact a measure of cognitive achievement after the student
is no longer attending school. But, if the school produces cognitive abilities and
it is these abilities that lend value to schooling, then why is the residual (achieve-
ment constant) value of schooling so large? Gintis argues that (1) schools are not
primarily interested in producing cognitive achievement and (2) the productive
value of school attendance is owing largely to the “socializing” influence. Unfortu-
nately, socialization is not measured so that the hypothesis cannot be tested
directly.

Much of the Bureau’s research effort concerning the income distributional effects
of human capital is summarized in a forthcoming book by Becker, Chiswick, and
Mincer [5]. Their accomplishments are several and I will indicate only a few.
First, Becker’'s Woytinsky lecture [4] is included, in which he cogently distin-
guishes between the effects of opportunity and ability and, in passing, provides
perhaps the best available operational definitions of these two complex concepts.
Opportunity is nothing more than the supply cost of funds for investing in human
capital. Ability is the ceteris paribus rate of return to schooling. Thus, ability is
comparative advantage in school attendance defined by marginal efficiencies of

® There are, of course, exceptions. How other characteristics affect school performance is
addressed by those pursuing “educational production functions.” See especially the work of
Hanushek [19] on this score.
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investment. Mincer’s original contributions of the human capital approach for
analyzing income distributions has been mentioned as being instrumental to our
thinking, and the contributions of the latest essay are considerable. Aside from
aptly demonstrating the sheer magnitude of the distribution of human capital in
explaining the income distribution, it brings an empirical pragmatism that is
valuable in helping us sort through the ever increasing stock of unexplored data.
In particular, the concept of the “overtaking age” provides a convenient way of
quickly deducing rates of return and of comparing life-cycle earnings. Chiswick
extends the analysis, showing the value of this approach in explaining differences
interregionally and internationally in both the dispersion and skewness of income
distributions.

This approach to income distribution is concentrated upon what fraction of
measured income inequality is associated with differences in human capital.
Indeed, Mincer argues that perhaps two-thirds to three-fourths of the inequality
is explained by the human capital approach. Note that in most cases the return to
schooling is overestimated because of a positive covariance with ability and quality
of schooling.” Since on-the-job training and schooling are positively related, the
ability and background effects are magnified in the full life-cycle comparison. This,
then, shows the necessity of relating the Mincer model to models like that of
Becker [4], which attempt to explain why differences in schooling exist in the
first place. If capital markets were perfect, if everyone maximized the present value
of lifetime earnings, and if everyone had the same ability and opportunity, then the
present worth of lifetime earnings would be independent of investments in school-
ing and on-the-job training. In this limiting case, the human capital approach
would be instrumental to explaining the inequality in the distribution of income
at a point in time, but only luck would explain differences over a lifetime. The
Becker-Chiswick-Mincer approach to understanding income distributions spot-
lights the need to “break into the box” and try to allocate the results of the human
capital between opportunity, ability, and luck.

Other Bureau research into the nature of education—income relationships in-
cludes my own work, which currently is a rather rudimentary analysis of what
makes schooled people more productive. I hope that there is a place in the Bureau’s
research future for this type of analysis. We now have some evidence that the
value of schooling is conditioned not only by the content of the schools attended
and the characteristics of the student’s background, but is affected by the environ-
ment in which schooling is employed. The value of schooling is related to the
skill distribution, to the availability of other productive factors, to the compara-
tive advantage of "‘on-site” training as opposed to the relative isolation of the
formal school, and is related to the pace at which first-order empirical rules of
thumb lose value relative to more basic rules, which in turn is related to the
complexity and pace of change in the economic environment. An understanding
of these factors is especially important for projecting the effects of schooling at
a macro level and it therefore is important in the organization of an economy for
growth.

HEALTH ECONOMICS

The major Bureau thrust in the economics of health began three or four years ago,
signaled by Victor Fuchs’ paper “Some Economic Aspects of Mortality.”” Follow-
ing the Fuchs distinction between health and medical care, Auster, Leveson, and
Sarachek [1] estimated a model in which medical care enters a health production
function. This distinction is also a prime feature in the work of Grossman [17],
whose theoretical model has health entering the utility function in two ways.

T A failure to correct for family background suggests that persons who are more schooled
may also have attended better schools.
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First, there is a direct effect of healthier days being happier days. Second, there is
an indirect effect of health on earning capacity. Medical care is seen as one input
into the production of health so that the demand for medical care is derived from
the demand for health. His empirical results suggest that this frame of reference
can be useful. Several related projects build upon this distinction of health and
medical care. Fuchs and Grossman [11] have a paper on correlations between
health and schooling, stressing simultaneous determination and implications for
efficiency using the household production function concept. Also, in a project
just initiated by Grossman, relations between health and education will be ex-
plored using the NBER-Thorndike sample.

Other recent projects include the work of Ro, showing that hospitals are sensi-
tive to economic factors in utilizing their facilities. Silver [33] is involved in ana-
lyzing differential mortality rates between race and sex, and Kramer and Fuchs
[12] are analyzing determinants of expenditures on physicians.

In health care, as throughout the service sector, output is especially hard to
measure independently of price. This severely limits analyses of efficiency in
resource allocation and analyses of the complex of factors determining produc-
tivity. In an approach that may have very general adaptability, Fuchs and Hughes
are examining the distribution of surgical manpower among various tasks, where
tasks are measured in common denominators of, say, hernia or appendectomy
units. It is uncertain whether this kind of approach will pan out, for there are
problems analytically similar to that of measuring the quantity of a product as
being proportional to the quantity of one particular input. This assumption is not
so bad when production is subject to fixed proportions or when relative input
prices are constant. Their approach is a start and we must await results.

EDUCATION AND NONMARKET ACTIVITIES

As Becker presented his theoretical base for aspects of the human capital approach
he relied heavily upon the opportunity cost of a student’s time. Indeed, Schultz
in originally accounting for growth suggested that the major share of investment
in schooling was not in direct outlays but in the opportunity cost of not being at
work. In Mincer’s measures of investments in on-the-job training, all investments
are foregone wages. Time is an input of major importance in building human
capital. But, if it is important to recognize the value of time as an input into
learning, is it not equally important in all aspects of consumer decisions? In his
seminal paper, “A Theory of the Allocation of Time,” Becker [3] developed these
ideas. As work takes time, so does consumption. Things have both a direct cost
and a time cost. One immediate result of this frame of reference is the concept
of the household production function in which market goods, consumer time, and
other family characteristics combine to produce more fundamental arguments
for utility functions. A possible corollary is that since education appears to make
workers more efficient users of time because they produce more per unit of
time, might it not also make consumers more efficient users of time?

This led Bob Michael to a rather remarkable approach to viewing the deter-
mination of the composition of a family’s consumption bundle. In his forthcoming
book [24], he demonstrates that when the head of a family has more education, the
composition is as though the family has more income than it does in fact. Its con-
sumption bundle is skewed in favor of more income-elastic goods. Thus we have
learned something. Not only does family education affect the composition of
consumption but it systematically shifts consumption in favor of luxury goods.
This is consistent with Becker’s contention of greater household efficiency, i.e.,
more income per dollar.

In a somewhat related piece of research Lewis Solmon [34] concentrated upon
identifying relations between life-cycle saving behavior and education. He does
find a systemic relation: Persons with more education save a disproportionate
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share of income, the discrepancy being largest for younger persons and declining
over the working lifespan. The data are not adequate to determine whether this
effect stems more from the fact that persons with more education have higher
incomes so that the contributions of social security and medicare are propor-
tionately less important in retirement, or whether increased education in fact
signals larger bequests.

Another aspect of the Becker theory of the allocation of time is that when wages
are high, the cost of market- as opposed to home-produced goods is low, and
when wages are rising, the consumption cost for time-intensive goods is also
rising. Pursuing this logic, Gilbert Ghez {13] analyzed the life-cycle determinants
of consumption in a model that, holding wealth constant, gives a lifespan profile
to consumption. His empirical evidence reinforces the idea that consumers are
aware of the value of their time.

Other current Bureau research that draws heavily upon the concept of the
household production function and an interplay between education and the value
of time includes the analyses of fertility and the use of contraceptives by Michael,
Ross, Sanderson, and Willis, which is reported in a separate paper, and the work
of Michael Grossman, who is focusing upon the economics of health.

FUTURE DIRECTIONS

In case all of my prejudices are not revealed in the earlier discussion, I will add
some comments on research possibilities. These suggestions are not intended to
be Bureau-specific, for a particular organization should be more specialized in its
effort. For example, Bureau-sponsored research has focused more narrowly on
the human capital approach than is necessarily optimal from a broader social
view of the wide range of problems related to all aspects of human resources.
That is, the proximity to people like Gary Becker and Jacob Mincer has given the
Bureau a comparative advantage in using the “language” of human capital.

To my own thinking, education-oriented research has too long ignored the im-
pact of the schooling process upon the formation of values. Given tastes, we have
been too “classical” in our attempts to maximize. Clearly, a schooling process
that spans the major formative period of a student’s life will affect his values. The
work of Gintis is beginning to give us some insight on these points. His approach,
which addresses the question of the reward (grading?) system within schools,
can reveal something about the kind of student responses schools encourage.
Certainly, the growing emphasis on neighborhnod schools and tuition vouchers,
as examples, indicates that the public is not completely satisfied by the way ob-
jectives are mirrored in larger political decision units.

With respect to schooling, there is an obvious area for further research: school-
ing production functions. It is a social crime that we remain as ignorant as we
are of the technology of learning. The type of approach to which Coleman {9]
attracted so much attention appears to have real potential. By ordinary regressions
of measures of school output (test scores) on school and family characteristics,
systematic relations appear discernible. In fact, the results of Hanushek [19],
using observations of individual students through time, are very promising.

But, if this nut is to be cracked, we must have extensive data, observing students
over their schooling cycle. Questions of which teacher characteristics affect learn-
ing propensities and, in turn, how these characteristics are produced are ob-
viously important. Differences in the duration of impact for experiences at various
points in the learning career should be known in order to time learning experiences
efficiently. Perhaps students should be exposed to the “best” teachers as early
in their learning career as possible, because early experiences are longer lived
and a better prepared student is a better learner. Alternatively, students may not
be capable of capitalizing upon excellent teachers until they are more mature,
so that it would be efficient to delay exposure to the “better” teacher. And, as a
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third possibility, the skills required for teaching young persons are distinct from
those required for instruction of the more mature, so that it is really meaningless
to speak of optimal timing of “good” teachers. We can speculate so freely because
we know so little. Yet it is important that we learn. Coleman’s conclusion that
characteristics of the home environment are very important in determining the
rate at which a student learns, a conclusion that to my knowledge is reinforced
by all subsequent related research, raises serious questions regarding equity. At
the least, we should attempt to determine which attributes of the home are im-
portant and how these attributes condition the productivity of schools.

It is precisely in areas like education, which are largely publicly funded and
in which the reflection of consumer desires are therefore more distorted, that
economic analysis can have its greatest value. And it is problems of this type that
demand attention. The cost of learning about educational technology will be high
because the necessary microdata will be expensive, but the returns might also be
high. It is possible that because this sort of analysis requires an extensive data
base, collected over considerable periods during individuals’ learning careers, re-
search organizations like the Bureau have an advantage because they can guar-
antee more continuity of interest than can the individual working at a university.
Thus, I have a related suggestion, that the major research organizations become
data banks for the kind of time-series microdata that will obviously be so im-
portant for many aspects of social research.

In an earlier section, I suggested that more research be directed toward learning
about which teaching skills have value and whether these skills can be produced.
Most analyses of the economic value of education show that schooling increases
earnings where schooling is measured only by approximate years of attendance.
For many problems, this begs the question because the sword, school years, is
too dull. For example, in any of the problems associated with educational tech-
nology or “‘quality”” of schooling, the question arises: Could the productive at-
tributes acquired in, say, the ninth year of school have been acquired prior to that
time? Unless we can find a reasonably comprehensive way of identifying the
essential characteristics of the ninth year, this sort of comparison is not possible.

If areas of concentration were measured by the cost of resources devoted to
researching them, I would guess that the question of life-cycle profiles of income,
skill assimilation, and occupational mobility will be among the two or three most
important in the next decade. Mincer has provided the benchmark, but many
questions have awaited the kind of data now emerging. With respect to human
capital, there is an obviously important question of how ability interacts with
lifetime earnings. Is “success” cumulative in the sense that those who have high
incomes early in their working career build on this advantage and broaden the
gap? Does Mincer’s investment view dominate, so that those who accept ini-
tially low incomes eventually overtake those who opt for high incomes early
in the career? Are current measures of ability good enough to permit distinctions
between returns to ability and investments in on-the-job training? To answer
these questions, we must turn to life-cycle income histories. The cross-sectional
data are not adequate. With these same life-cycle data the question of intergenera-
tional linkages can be addressed. How economically mobile is our society and is
mobility increasing or decreasing through time?

This leads to a host of questions related to the economics of poverty. In work
now in progress at the Bureau, David Gordon [15] analyzes factors affecting
earnings for ghetto residents. His conjecture is that a secondary labor force has
emerged in which members of this work force expect little upward mobility and
may be becoming disillusioned, so that their allegiance to the traditional working
career is weakening. He points out that traditionally those at the lower rungs of
the economic ladder have been immigrants from abroad or blacks who migrated
from the rural south to the urban ghetto and who expected, often for good
reason, their inferior economic status to be transitory. Now, many of those with
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the lowest incomes were born to this status and have little reason to expect upward
mobility. To date, empirical evidence vis-a-vis responses to traditional incentives
is sparse, but it is clear that this type of information will be fundamental in formu-
lating social policy.

The 1960 Census carried the information that the returns to schooling for
blacks were much less than those for whites. Since then, the relative income posi-
tion of nonwhite to white families has improved, but we have little information
about what portion of this change reflected “tightening” in the labor market as
opposed to secular growth. We do not know why returns to schooling were so
much less for blacks or whether they still are. If it was the effects of inferior
segregated schooling, we cannot be certain of the effects of compensation in terms
of similar expenditures alongside of de facto segregation. Perhaps the 1970 Census
will signal rapid improvement, but if not, the question of mobility alternatives
available to those who are economically depressed will be even more pressing,.

There are numerous researchable questions related to the distribution of
opportunities for mobility when opportunities are defined not so much as supply
costs but in terms of responses or economic returns to given efforts or investments.
In addition to the distribution of opportunities among various socioeconomic
groups there is the question of the level of this distribution. In regard to the returns
to schooling, what factors determine the population mean? Obviously the organi-
zation of an economy for growth should be related to the profitability of alterna-
tive investments. But what determines the profitability of educational invest-
ments? There is recent evidence pertaining to elasticities of substitution between
laborers classified by school-related skill levels. But, there is only scant informa-
tion pertaining to substitution relations between labor-skill classes and various
forms of capital.

It is said that the division of labor is related to the extent of the market. Let me
offer a corollary: The complexity of a market as measured by the degree of product
and input differentiation is also limited by the extent of the market. That is,
there are informational scale diseconomies in market “size.”” Ceteris paribus, the
larger and the more developed the market and the more rapidly the market is
developing, the greater is the information necessary to function efficiently in the
ordinary business of life. If this is true, and if schooling is in part a ground for
developing ways of efficiently processing information, then the return to school-
ing is derived from these characteristics of the market. The question of factors
affecting the payoff to schooling is central to analyses of economic development.
In my opinion, we have disproportionately concentrated on ways in which educa-
tion “pays” and how this payoff can be measured, as though payoff schedules
are not themselves endogenous to an economic system.

There are obvious omissions to my suggestions for further research, but much
of what we will learn can, I think, be construed as falling in one of the classes of
problems discussed above. Yet, any discussion of future research directions would
be incomplete if it did not recognize a strong drift in social research toward
policy-specific analyses. For example, at least three Bureau-sponsored projects
now in progress or recently completed address the question of the effects of a
minimum wage. Also, a recent empirical analysis addressed the question of income
and substitution effects in labor supply functions for the working poor, which is
designed to provide parameter estimates that in turn will permit estimates of the
so-called disincentive effects of negative income tax schemes. At the present time
several staff members are involved in a project to assess possible future avenues
for research into aspects of poverty labor markets. Presumably, the Bureau’s
future directions for research into poverty will be affected by this analysis.
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THE NBER URBAN SIMULATION MODEL AND
URBAN ECONOMICS IN THE 1970’s —John F. Kain

INTRODUCTION

Many economists and others have assumed that urban economics is nothing more
than economists’ observations about a variety of policy questions, such as poverty,
racial discrimination, low-income housing, transportation, and education. This
view is mistaken.

Urban economics has, or should have, a number of distinct analytical and theo-
retical foci. These are the determinants of the spatial distribution and location of
activities within urbanized areas, especially the individual and aggregate location
decisions of households and firms. The potential value of urban economics to
public policy arises from the special insights it can provide about the ways in
which public policy either influences or is influenced by the location decisions of
firms, households, and other decision-making units within urbanized areas. To
provide these special insights, urban economics must develop a theory which
describes the determinants of urban spatial structure and the processes of urban
development.

Existing techniques of economic analysis are inadequate for the development
of such a theory. The weaknesses of existing theories of location and urban
structure arise from their need to resort to unrealistic assumptions about the dis-
tribution of employment in urban regions, the characteristics of housing and of
housing markets, and the interrelationships of workplaces and residences. These
unrealistic assumptions are needed to make the theory analytically tractable. The
calculus, the primary tool of microeconomics, is simply incapable of handling the
complexity of urban economic phenomena. As long as urban economics theory
continues to rely on the calculus, its progress will be painfully slow; and it will
never be able to deal adequately with a number of the central issues of urban
economics.

The apparent inadequacy of existing urban models and their inability to handle
important aspects of urban phenomena has led numerous researchers to consider
whether large computer simulation models might provide a means of developing
more satisfactory explanations of urban growth and development. The appeal of
large computer simulation models lies in their ability to handle far more complex
systems and to employ more elaborate and realistic assumptions. It may be pos-
sible by iterative techniques to solve problems that could not be solved by existing
analytical methods.

This possibility led John Meyer and me to propose the design of a large scale
urban simulation model over ten years ago as part of a RAND Corporation study
of urban transportation sponsored by the Ford Foundation.! Our sketch of a com-
puter simulation model of urban growth and development was one of several
roughly simultaneous efforts to formulate such a model. Subsequently various
efforts were made to construct computer simulation models in a number of metro-
politan areas, generally as part of comprehensive urban transportation studies.

Nore: Building a computer simulation model of the kind represented by the NBER
Urban Simulation Model is a complex undertaking requiring a diverse set of skills and
the efforts of a large number of individuals. All members of the NBER Urban Studies
Group participated. However, Gregory Ingram, Royce Ginn, H. James Brown, and I
were primarily responsible for the design, programming, and implementation of the
model. Stephen Dresch played a major role in estimating the critical submarket demand
equations for the model. The contributions of John R. Meyer, as usual, are both major
and difficult to describe. Mahlon Straszheim, Stephen Mayo, Daniel Fredland, Elizabeth
Pinkston, Robert Goldberg, John Quigley, Joseph Persky, and Irving Silver also made
valuable contributions during the two and one-half years the model was under de-
velopment.

! John F. Kain and John R, Meyer, “A First Approximation to a RAND Model for Study of
Urban Transportation,” The RAND Corporation Memorandum RM-2878-FF, October 1961.
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These models never lived up to the promises of their most enthusiastic proponents,
and the sponsors were often disappointed by the results. As a result, urban simu-
lation models are somewhat out of fashion.

The disillusionment with urban simulation models resulted in large measure
from unrealistic expectations about what could be guickly learned from them,
serious underestimates of the difficulties of constructing truly useful models, and
the lack of adequate, long-term financial support for their development. It has long
been evident to researchers that to build a truly useful urban simulation model
would be exceedingly difficult, expensive, and time-consuming.

Inadequate theory and empirical knowledge about urban phenomena, limita-
tions of computer technology, and lack of financial support for the modeling
project prevented us from completing our proposed urban simulation model at
RAND. Our interest continued, however, and in the ensuing years research on
urban phenomena increased the base of theory and empirical knowledge, and
computers increased in size and speed. A grant from the Department of Housing
and -Urban Development to the National Bureau of Economic Research in the
spring of 1968 eased the budgetary constraint, and we began again to develop an
urban simulation model.

Last fall we completed programming, preliminary calibration, and initial runs
of the NBER Urban Simulation Model. Our experience in constructing the model,
the growing knowledge of firm and household behavior, and the rapid growth in
computer technology make me exceedingly optimistic about the contribution that
large computer simulation models can make to economics and particularly to
urban economics. Such models have the potential to revolutionize urban eco-
nomics in the decade of the 1970’s. The discussion of the NBER model that follows
and the manner in which it corrects a number of the most serious deficiencies of
existing theories of location and urban structure should make evident the reasons
for my optimism.

A BRIEF DESCRIPTION OF THE NBER MODEL?

The NBER Urban Simulation Model is a generalized, policy-impact model based
on empirical research for a large number of cities; it represents those aspects of
firm, household, and market behavior common to all cities. The current version of
the model makes extensive use of data on Detroit during 1960-63. However, the
model city is not Detroit. We needed a reasonably consistent description of a city
in terms of employment, population, housing, housing prices, and transit and
highway networks to begin the simulations. Detroit was a convenient source of
data for this purpose, although not entirely satisfactory.

The hypothetical metropolitan region included in the current version of the
NBER model is divided into nineteen workplace and forty-four residence zones.
The model city contains only employed households, and each household has only
a single worker employed at one of the nineteen workplaces. Each household in
the model city belongs to one of seventy-two household classes, defined in terms of
family size, family income, and the education and age of the head. Each household
lives in one of twenty-seven distinct types of housing, defined in terms of struc-
ture type, number of rooms, quality, and lot size. The worker travels to and from
his workplace by one of two modes of