





UTILITY CURVES FOR SUBJECT 3(TABLE 2) AND MOSTELLER AND NOGEE SUBJECT A-T#
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¥ THE DATA FOR THE UTILITY CURVE FOR MOSTELLER AND NOGEE SUBJECT A-I
WAS TAKEN FROM (IO, TABLE 9) AND WAS NORMALIZED BY THE FOLLOWING TRANS-

FORMATION: (x)= 3x + 4

FIGURE I3
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the same subjective probability, even for a given subject.

D. CRITICISMS

~ lMany of the shortcomings or limitations of the method used in
-the present experiment seem to center around two points. The first
is the demand imposed by the axioms that the basic alternatives be
equally spaced in utility. The result of this condition is that

a utility scale cannot in general be determined for a set of alter-

natives which are chosen in advance; rather a set of alternatives
must be found with the required characteristics. In practice find-
ing such a set of alternatives is apt to be practicable only where
there is available a large number of potential alternatives which
can be assumed to be ranked in small preference steps. The assunp-
tion is reasonable for amounts of money. However, it is not easy
to see how the present method could be applied to alternatives of
some other kinds.

Even when the alternatives are amounts of money, the need to
find a set of alternatives with given (relative) utilities results
in disadvantages. Obviously the alternatives must be found in some
fixed sequence, since the determination of oﬁe alternative depends
upon the determination of others. The experimenter therefore does
not know what offers he is going to make to a subject in advance;

the offers which will determine the bounds for d, for example,

depend upon the prior discovery of the bounds for ec. The
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experimenter is forced to perform calculations throughout the ex-
periment, thus giving the subject the (correct) impression that his
choices influence the offers he will subsequently receive, In
determining any particular bound, a series of closely related offers
are made (three of the four aﬁounts of money being held constant),
and the subject is apt to realize that the experimenter is looking
for the point at which he will switch from one option to the other.

In the pileot studies elaborate methods were tried to mask the
system, but none was found which was entirely effective without
being too costly in time. In the end, masking was employed only
where it was compatible with efficiency. It should finally be
pointed out that the procedure followed in the present experiment
ruled out the possibility of making the same set of offers to
different subjects. It remains an open question, then, whether
differences in the shapes of utility curves may not have been due,
in part, to the fact that different subjects received different
offers. In theory it would be possible to give each subject the
~ same randomized series of offers by including every possible

combination of basic alternatives within a given money range. In
practice thé number of such combinations (even eliminating "unlikely™
offers) would be far too large to test.

A method which, while retaining the merits of the present approach;

allowed the utility measurement of alternatives chosen in advance




91

" would have clear advantages: it would apply to alternatives other

than amounts of money; the same offers could be made to all subjects;

the offers could be given in a random sequence; the experimenter

would be relieved of the necessity of performing calculations during
the experiment; and (equally important) the experimenter would not
know, at the time the decisions were méde, what decisions a subject
should make to verify the theory.

The second point on which difficulties hinge is the interpretation
of indifference in terms of the method of approximation. This method
assumes that during a single experimental session a subject who
chooses one option over another will never change his choice (unless
the two options happen to be precisely indifferent). In tﬁe present
experiment it was possible to justify the assumption bj such devices

as postponing the payoff. But in general the assumption seems
unrealistically strong; it can be expected to break down when one
tries to apply the theory to situations in which fewer variables
can be controlled. In this respect the statistical interpretation
of indifference used by Mosteller and Nogee is definitely superior
to our method of approximation. Unfortunately, however, it is

hard to get an exact idea of what would constitute confirmation
that interval measurement has been achieved using a statistical

interpretation of indifference.
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E. RELATIONS TO LEARNING AND MOTIVATION THECRY 1

The general theory of decision underlying the experimental work
deséribed in the present monograph is neither an alternative to nor
dependent on any particular theory of learning or motivation. The
theory of decision attempts to predict accurately how subjects will

respond to situations offering them well-defined alternatives. On

the basis of the theory it is natural to construe decisions as
determined (in the simplest cases of risky decision) by the degree
of belief in various outcomes, and the relative appeal of the out-
comes. But how these psychological factors are to be analyzed
apart from their hypothetical role in the decision making process
is a question to be answered only by appeal to a wider psychological
framework.

The potential con£ribution of decision theory to work in learn-
ing and motivation is two-fold. First, it can hope to provide a
tool for the closer investigation of many probleﬁs in those fields.
The utility function of an individual represents a measure of the
relative decision-determining strength of various stimuli feor that

individual; therefore, it is reasonable to utilize this measure in

1 We are indebted to Professors Douglas H. Lawrence and Donald

W. Taylor for some helpful comments.
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experiments where it is relevant to have a behavioristic and quan-
tified test of the relative subjective value of specifie rewards
and punishments.

The measuring techniques developed in the present experiment
will be useful largely to the extent that they can be shown to be

applicable in a variety of circumstances. It should also be
remarked that the theory of decision used as the basis of the
experiments is primarily static in character: it deals with
preferences and beliefs which ére sufficiently fixed to be of
approximately the same relative strength through the perioed of
the test. The moment it is attempted to make it dynamic, the
theory of decision must draw on concepts from motivation and
learning theory.

The second way in which the development of decision theory
can hope to contribute to the progress of research in other
branches of psychology is by providing a closely worked fieid of
fact upon which broader or related theories may draw. Decision
theory purports to give a detailed descripbtion of how individuals
behave when faced with alternatives. Obviously the facts described,

if true, invite explanation in terms of more general theories. Two
sorts of questions naturally present themselves: (a) can an
explanation within the framework of particular learning theories

be given for the fact that most people act as if they were attempting
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to maximize expected utility and (b) what factors account for
individual differences in utility curves. ConSidering the interest
of these questions, it is surprising that little has yet been done

to relate decision theory to well known psychological theories of

motivation and learning.

F. SUMMARY

In the light of the results reported here, it seems possible

to draw the following conclusions:

1. The theory presented provides a practicable approach to the
problem of simultaneously and independently measuring utility and
subjective probability in situations involving risk, at least for

alternatives consisting of losing or winning small sums of money.

2. Under controlled conditions, some people (15 out of 19
subjects in the present experiment) make choices among risky
alternatives as if they were attempting to maximize expected utility

even when they do not make choices in accord with actuarial values.

3. For such people it is possible to construct a utility curve
unique up to a linear transformation. The curves of the subjects
tested showed certain interesting common features; so far as it was
possible to compare, the results seemed well in accord with Mosteller

and Nogee's findings.

4, 'Of the 15 subjects whose utility curves were determined, 12
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had curves which were not linear in money,

5. OSome evidence was obtained for the secular stability of
subjects' utility curves. On re-measurement, 7 out of 8 subjects
gave responses which were substantially consistent with the original

resultis,

6. For a single chance event with an objective probability of
1/4, it was shown how the method leads to the measurement of
subjective probability. For 5 out of 7 subjects, it was possible
to calculate the subjective probability, and for 4 out of these

5, the subjective probability was less than 1/4.
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