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ABSTRACT

EFFECTS OF GROUP PROCESSES UPON INDIVIDUAL AND GROUP
DECISIONS INVOLVING RISK

by
Amiram Vinokur

Chairman: Eugene Burnstein

This study focused on the cognitive and affective processes
that were thought to produce shifts toward greater risk and caution
in decision-making following group discussion.

In order to test specific hypotheses “erived from these
processes an SEU model for individual choice behavior was applied to
the Choice Dilemmas task. Three experiments demonstrated that individ-
uals' decisions regarding risgk (i.e., minimum probability of success
which an individual would accept, p) could be accounted for by a
rational decision rule which is maximization of subjective expected
utility (SEU). When minimum acceptable probabilities were predicted
from the relative utilities of the possible outcomes (i.e., utilities'
ratio, B) thése estimated values were quite close to the actual risk
level chosen, p. The function p = p described the ohtained relation-
ship fairly well, before as well as after group discussion and
decisionm.

Two hypotheses that accounted for the shifts in terms of
cognitive processes were tested. The first hypothesis, informational
influence, suggests that new information raised during the group dis-

cussion influences the person's view of the situation (i.e., his

assessment of the utilities of the potential outcomes) and this in



turn influences his deci;ion regarding risk, Shifts in risk, there-
fore, may be considered an epiphenomenon, the inevitable result of
changes in utilities produced during group discussion. This hypothesis
was supported in four experiments. First, it was shown that group
discussion is responsible for the shifts in risk as well as for changes
(1.e., shifts) in the utilities' ratio. Consistent shifts in either
risk preference or utilities' ratio did not occur in the absence of
group discussion. Second, significant shifts in utilities' ratio were
found in all the experiments. Furthermore, these shifts in utilities'
ratio closely correspond to the shifts in risk preference. 1In the

last experiment where the groups decided about utilities, the same
shifts in utilities' ratio were found as in the earlier experiments
where the groups decided about risk preference.

The second cognitive hypothesis, the rationality hypothesis,
suggests that the shifts in risk are the result of increasing rationali-
ty. More specifically, it asserts that better use of the SEU Maximiza-
tion rule is made during the group discussion than when the individual
decides alone (i.e., discussion enhances rationality). This enhanced
rationality then influences the person's decisions regarding risk. 1In
contrast, a third hypothesis suggests that the shifts in risk are the
result of an affective process. It argues that there are significant
rewards and punishments, available in group situation, e.g., approval
and disapproval, and these influence the person's decisions regarding
risk. Neither the rationality hypothesis nor the affective hypothesis
was supported by the results of the experiments In fact, the bulk of

the evidence is against these hypotheses.



Implications are drawn for behavioral decision theory

concerning risk aqﬁ decision-making, and for future research in

attitudes and behavior and group processes.



ACKNOWLEDGMENTS

Many people contributed to this dissertation in a great many
ways and helped me carry this research through to its final stage.

First, I owe an intellectual debt to the chairman of my
doctoral committee, Eugene Burnstein. It was as a result of a
course with him in my first year as a graduate student that I was
exposed to research on group decisions involving risk. This ex-
posure developg? inta an ongoing interest in the field when I read
his 1969 paper, "An Analysis of Group Decisions Involving risk".
This made me realize that there ié more than the mystery of the
'risky-shift' involved in these group processes. The direct inspi-
ration I drew from his paper led me to this work. This intellectual
inspiration was accompanied by constant encouragement and help
whenever it was needed for which I am personally grateful.

Other committee members Melvin Manis, Lawrence Mohr, Cameron
Peterson and Robert Zajonc made various contributions to the planning
of the research, the analysis of the results and helped to improve
the manuscript. I am grateful to all of them.

I would like to thank Phillip Shaver for his invaluable and
generous help in preparing the manuscript, and more importantly, for
listening patiently to my nebulous ideas and helping me make them

somewhat more crystal and a lot more clear.

i1



ACRNOWLEDGMENTS (Cont.)

I am indebted to Icek Ajzen and Joseph Ben-Dak for useful
suggestions through many stages of the research, and I would like
to thank Mrs. Hedy Malki for her help in the production of the
manuscript,

And, last but not least, I would like to express my thanks
to Diensi Kaplan.for calling the subjects, and for editing and
typing earlier drafts of this manuscript,

The bulk of this research was supported by a predoctoral
Ford Foundation Fellowship and in part by a grant from the

National Institute of Mental Health (MH 16950-01).

. 114



TABLE OF CONTENTS

ACKNOWLEDGMENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF APPENDICES

CHAPTER I. INTRODUCTION AND REVIEW OF THE LITERATURE

The Risky-Shift Phenomenon
Affective Hypotheses
Cognitive Hypotheses
Interactive Hypotheses
Statistical Hypotheses
Conclusions and Discusgsion

AND GROUP DECISION-MAKING
Summary of the Purpose of the Study

CHAPTER III. METHOD

Overview of the General Design
Material

CHAPTER IV. DIRECT MEASURES OF RISK AND UTILITIES' RATIO:

EXPERIMENT 1

Subjects

Procedure

Results

Conclusions and Discussion

CHAPTER V. INDIRECT MEASURES OF UTILITIES' RATIO: EXPERI-

MENTS 2 and 3

Subjects

Material

Experimental Design and Procedure
‘Results

Conclusions

CHAPTER VI. GROUP DISCUSSION AND GROUP DECISION ON UTILI-

TIES' RATIO: EXPERIMENT 4

Subjects .
Experimental Design and Procedure
Results and Discussion

iv

Page

11
vi
vii
viii

21
27
35
39

CHAPTER II. THE PROBLEM: A THEORETICAL MODEL FOR INDIVIDUAL

48
55

58

58
62

66

66
66
69
82

8

84
85
87
88
100

103

103
104
104



TABLE OF CONTENTS (Cont.)

CHAPTER VII. CONCLUSIONS, DISCUSSION AND IMPLICATIONS FOR
FUTURE RESEARCH

A Review of the Purpose of This Study, the Major
Results and Conclusions

Implications for Behavioral Decision Theory Con-
cerning Individual Choice Behavior

Implications for Risk-Taking, Decision-Making,
Attitudes and Behavior

Implications for Group Processes

REFERENCES
APPENDICES

Page

108

108
112

115
117

119
127



Table

10

11

12

13

14

15

LIST OF TABLES

SEU Analysis of the Effects of Group Processes
on Individual and Group Deicison Involving Risk

Experimental Design for SEU Analysis of the Effects
of Group Processes on Individual and Group
Decisions Involving Risk

Risk-Taking Instrument: Questionnaires Measuring
Risk-Taking Preferences (p)

Utilities' Ratio Assessment Instrument: Questionnaires
Measuring Utilitiez' Ratio (P)

Means of Utilities' Ratio (f) and Risk Preference (p),

and Product Moment Correlations Between Utilities!
Ratio and Rigk Preference

Mean ShifEs in Risk Preference (p) and in Utilities’
Ratio (p)
Product Moment Correlations and Mean Difference in

the Correlations and in Goodness of Fit Between
Risk Preference (p) and Utilities' Ratio (P)

Mean Goodness of Fit Before and After Group Discussion
and Mean Increase in Goodness of Fit om Risky, Con-
servative and Neutral Items

Utilities Assessment Instrument: Questionnaires
"Measuring Uf, U8 and Uc

Means of Initial Utilities' Ratio (p,), Risk
Preference (p,) and Product Moment Correlatioms
Between Utilities' Ratio and Risk Preference

Mean Shifts in Risk Preference (p) and in Utilities'
Ratio (P)

Mean Shifts in Outcomes' Utility (Uf, Uc’ Us)
Following Group Discussion

Product Moment Correlations and Mean Difference in

Page

56

61

65

70

74

77

81

88

89

92

95

Goodness of Fit Between Risk Preference (p) and Utili-

ties' Ratio (p) Before and After Group Discussion

Mean Goodness of Fit Before and After Group Discussion
and Mean Increase in Goodness of Fit on Risky, Con-
servative and Neutral Items

Mean Shifts in Utilities' Ratio (p) in Experiments 1
and 4 and Mean Shifts in Risk Preference (p) in

Experiments 1, 2 and 3

vi

28

101

T105



LIST OF FIGURES

Fipure Page

1 Means of Utilities' Ratio (p) and Risk Preference

(p) of Eight Choice Dilemmas Plotted Against SEU
Model Prediction Line 72

2 Means of Utilities' Ratio (p) and Risk Preference

(p) of Several Choice Dilemmas Plotted Against SEU
Model Prediction Line 90

vii



LIST OF APPENDICES

Appendix Page
A. Opinion Questionnaire ) 127
B. Opinion Questionnalre (group discussion and group

decision) 137
C. Opinion Questionaire (final personal decisions) 138
D. Opinion Questinnaire (final opinions) 139
E. Desirability Estimation Questionnaire 140
F. Desirability Estimation Questionnaire (final

personal estimation) 151
G. Final Questionnaire 152
H.  General Desirability Questionnaire 154
I. General Desirability Estimation Questionnaire

(final personal estimation) 164
J. General Desirability Estimation Questionnaire 165
K. General Desirability Estimation Questionnaire

(final estimation) 172

L. Means and Standard Deviations of Risk Preference
(p), Utilities' Ratio (p), Shifts in Risk and
Utilities' Ratio and in Goodness of Fit Between
p and p in Experiment 1 173

M. Means and Standard Deviations of Risk Preference (p),
Utilities' Ratio (p), Utilities of Outcomes
(Uf, Us’ Uc)’ and of Shifts in Risk Preference

Utilities' Ratio and Utilities of Outcomes and in
Goodness of Fit Between p and p in Experiment 2. 176

N. Means and Standard Deviations of Risk Preference (p),
Utilities' Ratio {p), Utilities of Outcomes
(Uf, Us’ Uc)’ and of Shifts in Risk Preference

Utilities' Ratio and Utilities of Outcomes and in
Goodness of Fit Between p and p in Experiment 3 179

0. Means and Standard Deviations of Utilities' Ratio
and of Shifts in Utilities' Ratio in Experiment 4 182

viii



CHAPTER I

INTRODUCTION AND REVIEW OF THE LITERATURE

Over the past several years individual and group decisions
involving risk have been subje;t to very intensive research. The
interest in group risk-taking seems to have arisen from a
serendipitous finding, first reported by Stoner (1961), that
groups are willing to take greater risks than the individuals
composing them. This phenomenon has been called the 'risky-shift'.
The following review organizes the various explanations for the
risky-shift according to the processes which they assume produce
the effect. In an attempt to unravel and illuminate these pro-
cesses, related questions concerning individual and group-decision

making are also discussed.

The Risky-Shift Phenomenon

Reading the literature up to 1961, one gets the solid
impression that in groups individuals become more moderate, reserved
and conservative. They conform to fhe judgments of others (Asch,
1956; Sherif, 1936); their judgments are less extreme when done in
the presence of others (Allport, 1924); and their opinions about

rigk-taking when expressed in a group are more conservative (Whyte,



1956). Moreover, it:was clearly demonstrated that group pressures
are exerted on deviants to bring them into line with group norms
(Festinger, 1950; Schachter, 1951). Thus many were surprised and
intrigued when in 1961 Stoner found that group members are willing
to take risks which are more extreme than those they were willing
to accept as individuals. Stoner used the Choice Dilemmas Ques-
tionnaire (CDQ), a risk-taking instrument that was developed by
Wallach and Kogan (1959) to measure individual risk-taking ten-
dencles. The instrument and data on its reliability and validity
are presented in Kogan and Wallach (1964).

The CDQ includes a series of twelve problems covering a
wide range of topics. Each problem consists of a description of
an hypothetical 1life situation where a person 1s confronted with
a choice between two alternative courses of action. One alternative,
if chosen, guarantees a safe outcome. The other alternative involves
risk. 1If successful, its outcome is the most desirable but, 1if

unsuccessful, its outcome is most undesirable. An illustrative

example is Item 1:

Mr. A, an electrical engineer, who is married and has one
child, has been working for a large electronics corporation since
graduating from college five years ago, He is assured of a lifetime
job with a modest, though adequate, salary, and liberal pension
benefits upon retirement. On the other hand, it is very unlikely
that his salary will increase much before he retires. While

attending a convention, Mr. A is offered a job with a small, newly



founded company which has a highly uncertain future. The new job
would pay more to start and would offer the possibility of a share
in the ownership if the company survived the competition of the

larger firms.

Imagine that you are advising Mr. A. Listed below are
several probabilities or odds of the new company's proving finan-

clally sound.

Pleasa check the lowest probability that you would consider

acceptable to make it worthwhile for Mr. A to take the new job.

The subject indicates this probability by checking one of
the following odds: 1, 3, 3, 7, or 9 in ten that the company will
prove financially sound. He may indicate, instead, that Mr. A
should not take the new job no matter what the odds. The lower the
checked odds, the riskier the decision is considered to be,

In a standard procedure, subjects are first asked to make
individual decisions on all the twelve problems while working
alone. Then groups are formed and instructed to discuss each
problem.and to arrive at a unanimous group decision regarding the
acceptable level of risk. The difference between the mean level
of risk taken initially by the subjects and the subsequent level
of risk endorsed by the group is termed a 'shift'.

It is important to note here that in these studies risk is
defined only in terms of the odds of success (i.e., probability) of
an alternative course of action. The smaller the odds of success,

the riskier the decision is considered to be. Hence, the risky-



shift phenomenon refe;s to an apparent change in preference for
smaller odds of success. This, however, is not the only viable
definition of risk-taking behavior. In some studies risk~taking
has also been defined as a choice of an alternative with greater
variance of probabilities and values (Coombs and Pruitt, 1960
and 1961), or as a choice of alternative with greater uncertainty
about these probabilities and values (Marquis and Reitz, 1969).
For reviews concerning the definition and assessment of risk-
taking behavior see Slovic (1964) and Coombs and Huang (1968).

The importance of a phenomenon rests on its generality.
Using the CDQ the same effect of group shift toward greater risk
was reproduced across a wide variety of populations. Stoner
(1961) found the phenomenon using male students in industrial
management as subjects. Wallach, Kogan and Bem (1962) replicated
the results with liberal art students; males and females. Marquis
(1962) used senior executives as subjects and replicated the
rhenomenon as well. Using the CDQ as well as hypothetical choice
dilemmas based on real case studies the effect was demonstrated
with psychiatric clinic teams (Siegal and Zajonc, 1967). Replica-
tions have also been made in other countries, including England
(Bateson, 1966) and Israel (Rim, 1963 and 1964) with samples of
Impressive heterogeneity.

The risky-shift phenomenon has also been reproduced with
a variety of decision tasks. Thus, the effect is by no means
limited to hypothetical choice dilemmas with merely imaginary

outcomes. It has been produced in a task involving choices among



College Board examin;tion items of varying levels of difficulty and
with monetary payoffs (Clausen, 1965; Wallach, Kogan and Bem, 1964).
As another instance, when groups were to choose to receive different
stimuli varying in the probabilities of occurrence of painful side-
effects, they were willing to accept greater probabilities (i.e.,
greater risk of receiving the side-effect) than the individuals
composing these groups (Bem, Wallach and Kogan, 1965). In a
tactical radar simulation game, where subjects could postpone their
decisions until additional information became available, they
ventured more judgments after group discussion thereby risking
incorrect judgments (Lamm, 1966).

Limits on the generality, however, should also be noted.
Among the twelve hypothetical choice dilemmas of the CDQ there are
two items (5 and 12) that consistently yield group shifts toward
greater caution (conservatism), though the magnitudes of these
shifts are at best moderate (i.e., a third to a half of the mean
risky-shift). Other hypothetical choice dilemma items that yield
cautious shifts have been constructed by various researchers (Burns,
1967; Myers, 1967; Nordh¢y, 1962; Rabow et al., 1966; Stoner,
1968; Vidmar, 1969). But again, the magnitude of these shifts is
usually moderate in comparison to that of the mean risky-shift.

Another important limitation on the generality of the risky-
shift phenomenon is its failure to show up in studies of betting
behavior (Collins and Guetzkow, 1964; Hunt and Rowe, 1960; Lonergan
and McClintock, 1961). There are, however, two recent studies that

did produce the risky-shift in betting. .In one study longer group



discussion to consensus was encouraged (Pruitt and Teger, 1969)1 In
the other study discussion was not allowed but subjects were exposed
to other group members' decisions (Blank, 1968).2 Similarly, the
risky-shift has not appeared consistently in Estes-type gambling
situations where subjects "bet" which of two lights would appear. Two
such studies found cautious shifts (Smith and Radinsky, 1969; Zajonc
et al., 1968); a third obtained both cautious and risky—shifts under
different conditions (Zajonc et al., 1969).

At present 1t seems reasonable to conclude that, while the
generality of the risky-shift has been demonstrated, its limits have
not been clearly outlined. More important, there is no good explana-
tion of the phenomenon.

The various explanations that have been offered to account
for the risky-shift are sometimes called 'theories', but more often
"hypotheses'. These hypotheses can be divided into four types accor-
ding to the processes assumed to underlie the effect: affective,

cognitive, interactive and statistical.

Affective Hypotheses

Making a decision in a group can produce positive or negative

consequences for the individual. If he takes these consequences into

lln this study the risk-taking scale was biased toward riskiness,

as subjects could not choose alternative with odds of success greater
than 1 in 2 except for one alternative with sure success i.e., odds of 1 in 1.

2In this study, unlike any other, the expected value of alter-
natives increased with their riskiness.



account, and they influence his decision, an affective process 1s said

to be operative. In other words, if what the individual may lose or

gain by virtue of the fact that he is making his decision in a particular

context (e.g., under group pressure, in the presence of others, under
Pressure to reach a quick decision) influences his decision, the
process of influence is assumed to be an affective one. Borrowing
from the terminology of behavioral decision theory (Edwards et al.,
1965) it can be stated that affective processes involve a shift from
one pay-off probability decision matrix to another, where the conse-
quences to the individual of making the decision in a group enter into
consideration.

It has been argued (Goodman, 1967) that a change in a decision
about risk level resulting from an affective proccess is temporary,
and therefore should disappear as the individual leaves the group.

The permanency of a change is not, however, sufficient evidence that
affective processes were not cperative. Once & change has oceurred,
intervening factors may work to stabilize it. Commitment to the
décision is just one case in point. Similarly, the interaction
among group members cannot be taken as either a necessary or a suffi-
cient condition that an affective process was operative. The indi-
vidual may be affected by anticipated consequences that are not
mediated by the interaction as much as he may recognize these conse-
quences but not let them influence his decision, or he may fail to

be aware of them altogether.



Diffusion of Responsibility. This hypothesis was advanced by Wallach,

Kogan and Bem (1962) and maintained by these researchers in later
studeis (Wallach and Kogan, 1965; Kogan and Wallach, 1967a; 1967b;
1967c; and Wallach, Kogan and Bem, 1964). 1In its most recent formu-
lation the hypothesis asserts that:

It is the affective bonds formed in discussion that may

enable the individual to feel less than proporticnally

to blame when he entertains the possible failure of

risky decision, (Wallach and Kogan, 1965, p. 18)
As the felt responsibility of each‘group member is reduced, the
individuals and the group as a whole are able to take greater risks.
) The hypothesis received indirect support in several studies.
One study showed that highly anxious individuals, who are assumed to
be more motivated to avoid blame for failure, produced greater shift
toward risk (Kogan and Wallach, 1967a). However, one recent study
employing the Marlowe-Crowne Need for Social Approval Scale (Crowne
and Marlowe, 1964), Alpert and Haber Achievement Anxiety Test (1960),
and Taylor's Manifest Anxiety Scale (1953) failed to replicate this
result (Myers, Murdoch and Smith, 1969). Another study demonstrated
that group discussion is a necessary and sufficient condition for
producing the group shift, while a group consensus without discussion
is not sufficient to produce the shift (Wallach and Kogan, 1965). The
authors maintained that this finding is compatible with the diffusion
of responsibility hypothesis, and that group discussion is the mechan-
ism that enables the group members to diffuse their responsibility
through the creation of affective bonds. Two studies cast some doubt

on the role of discussion in producing the shift. With instructions

deemphasizing the requirement to reach consensus, Teger and Pruitt



(1967) found shifts toward greater risk when subjects merely revealed
their risk-level choices but did not discuss them. Shifts toward
greater risk—taking were also found by Lamm (1967) and by Kogan and
Wallach (1967c), both of whom allowed individual subjects to listen
to real group discussion of the CDQ without discussing the issues
themselves. It is important to note, however, that in the latter

two studies the magnitude of the shifts toward risk was not nearly

as great as in the condition where discussion among group members was
allowed.

It is evident that a direct test of the diffusion of respon-
sibility hypothesis requires one to manipulate subjects' felt respon-
sibility and the extent to which other group members can share it.

In an experiment purported to be a direct test of the hypothesis and
employing a problem solving task, it was found that subjects who were

told to make a decision for the group without discussion, where the

consequences of the decision would fall on everybody in the group,
shifted to more cautious risk-levels. Subjects in groups where
discussion was allowed shifted to greater risk-levels. The discussions
concerned risk-level and which group ﬁember would attempt to solve a
given problem for the group. Moreover, greater shifts toward risk
occurred in groups where subjects shared equally in the consequences
of a decision than in groups where each member was responsible for his
own wins and losses (Wallach, Kogan and Bem, 1964).

The results of this experiment are not unequivocal and lend
themselves to different interpretations. The risk-taking instrument

used in the study consisted of items from the College Board Entrance
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Examination. Risk—levei was measured by the difficulty of the item,
determined by the percentage of students in the population who answered
the item correctly. Subjects' own perception of the difficulty of
the item was not measured. It can be argued that group discussion
increases subjects' confidence about their ability to answer the
item correctly, and influences them to take what objectively is a
more difficult item. Alternatively, since the group can select its
ablest member to tackle a problem it could also choose a more diffi-
cult item (i.e., one with lower odds of success). Clausen (1965)
utilized the same instrument in her experiment and indeed found a
positive correlation between subject's riskiness, 1.e., choice of

a difficult item, and his confidence. It seems likely, therefore,
that what was manipulated in Wallach, Kogan and Bem's experiment

was confidence and subjective perception of the difficulty of the
items rather than shared responsibility.

Diffusion and concentration of responsibility were also
manipulated in an experiment using a two-choice gambling task. No
significant shifts were found in either of these two conditions, nor
was there any difference in shifts between the conditions (Smith and
Radinsky, 1969).

Pruitt and Teger (1969) noted that in its original formu-

lation the hypothesis focused on participation in a group decision

as the mechanism that diffuse the responsibility. Once it was
found that shifts occur merely by discussion without working for any
group decision (Wallach and-Kogan, 1965) the hypothesis was reformu-

lated and focused on the creation of affec;ive bonds that enable the
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diffusion of responsibiiity to occur (Kogan and Wallach, 1967a; 1967b;
1967c; Wallach and Kogan, 1965; Wallach, Kogan and Burt, 1967). 1In
order to test this version of the hypothesis Pruitt and Teger (1969)
conducted an experiment using betting as the risk-taking situation. To
create affective bonds they allowed groups in the experimental condi-
tion to discuss filler items but prohibited it on experimental items,
The intensity of the affective bonds was also measured using a socio-
metric index of group cohesiveness. Group cohesiveness was found to
be of the same magnitude as in a control experiment where discussion
on all items was allowed. However, while the usual shift toward risk
occcurred in the control condition, it did not in the experimental con-
dition. Two earlier studies that used the CDQ with a similar experi-
mental design (discussion only on filler items) yielded the same
results, i.e., no shifts occurred on items that were not discussed
(Johnston, 1968; Madaras and Bem, 1968). This suggests that creation
of affective bonds is not a sufficient condition for diffusion of
responsibility and certainly not for the occurrence of shifts, and it
strengthens the conclusions drawn in the two earlier studies cited
above (Madaras and Bem, 1968; Pruitt and Teger, 1969) that exchange of
information relevant to the issue being decided upon is necessary in
order to produce the risky-shift. We shall return to the issue of
information later.

Thus, so far the hypothesis has not received any direct

unequivocal evidence in its support. Moreover, the cautious shifts

on items 5 and 12 of the CDQ is strong evidence against the hypothesis.

These cautious shifts have been found in several studies and they are
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statistically significa;t. Moreover, they are no longer limited to
these two items; other items that produced cautious shifts have been
written (see Burns, 1967; Myers, 1967; Nordhby, 1962; Rabow et al.,
1966; Stoner, 1968; Vidmar, 1969). Cautious shifts were also found
in studies that used two-choice risk-taking task (Smith and Radinsky,
1969: Zajonc et al., 1968; Zajonc et al., 1969).

Finally, it is interestiﬁg to note that all the evidence
generated by the diffusion of responsibility hypothesis is equally
compatible with a symmetrical opposing hypothesis. It can be argued
that subjects are willing to take greater risks in groups because of
the potential prestige that will befall them if their choice lead to
success. In other words, the emphasis here is on rewards for success
rather than blame for failure. This might be called the "assuming of
responsibility hypothesis'. According to this hypothesis, individuals
in groups will tend to take greater risks in order (1) to demonstrate
their willingness to assume responsibility because assuming responsi-
bility is culturally valued, and (2) to take credit for potential
success. Intuitively the two hypotheses are equally plausible and
from the research conducted so far it is impossible to distinguish
between them. However, in view of the mounting evidence against the
diffusion of responsibility hypochesis, it seems that there is very
little ground for maintaining it or its opposite, the assuming of

responsibility hypothesis.

Familiarization. In 1966, Bateson, using part of the CDQ, found that

subjects who familiarized themselves with the items by writing briefs
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of arguments for and ag;inst the uncertain risky alternative shifted
their decisions and endorsed greater risks. The same results were also
reported by Flanders and Thistlethwaite (1967) using a more complete
experimental design. The strength of the risky-shift effect produced
through familiarization was as great as that produced through group
discussion in the control condition of their experiment.

Bateson argued that increased familiarity with the issue results
in increased willingness to take greater risk. Familiarization can take
place during group discussion as well as during private study of the
problem. This implies that the risky-shift is a pseudo group effect as
defined by Secord and Backman (1964, p. 377)., The mechanism that leads
subjects to take greater risks after familiarization was spelled out,

It was suggested that a person would not commit himself to a decision
until he had had enough time to think about it, He may feel he wants

to weigh all the evidence, particularly when the problem is important

and complex. If he is pressed to make a decision he will rather take

a cautious position., Upon further familiarization, his initial cautious-
ness will evaporate, allowing him to endorse a decision involving greater
risk. Thus it is assumed that the process responsible for the risky-
shift occurs before the individual is even exposed to the group or
engaged in familiarization with the problem; that is, when he takes an
initially rather cautious decision. Since the subject's decision is
influenced by the circumstances under which the decision is being made,

the underlying process is affective, although it also has some cognitive

overtone.
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Obviously, the hypothesis cannot handle cautious shifts. But
more important, the empirical evidence against it is overvhelming,
Greater familiarization with the ftems did not produce shifts toward
greater risk in studies conducted by Johnston (1968), Marston (1968)
and Miller and Dion (1970). Pruitt and Teger (1967) and Teger et al.,
(in press), performed a series of replications and failed to reproduce
the Bateson and the Flanders and Thistlethwaite results. Their
suggestion, that a judgment of "nmot proven" be recorded against the

hypothesis, seems appropriate.

Rigk-as-a-Value Hypothesis: Information about Others' Choices (Ioc).

This hypothesis has undergone several modifications since first being
advanced by Brown in 1965. 1In its general form the hypothesis main-
tains that risk is valued in American culture. Hence, risk-taking is
socially desirable and those who take risks conform to a cultural

norm emanating from the cultural value of risk. Brown (1965) maintains
that the consequences of the cultural value of risk in a group situation
are twofold. First, the cultural value of risk biases the discussion
and leads group members to generate more information and ralse more
arguments favoring the risky alternative. This biased flow of informa-
tion was first noticed and reported by Nordhéy(1962). Second, the
cultural value of rigsk leads subjects to believe that they are somewhat
riskier than others and thus closer than the average person to their
cultural ideal. This was initially observed and reported by Hinds (1962).

Each of these two consequences served as a basis for a different version

of the value hypothesis.
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The first versi;n maintains that the biased flow of informa-
tion and arguments favoring the risky alternative influence subjects
to take greater risks. They are assumed to be convinced on the
basis of the arguments that a more risky decision is what is called
for in those situations. The second version, often referred to as
information exchange or information about others' choices (I0C), argues
that during the discussion subjects who believe themselves to be more
risky than others are exposed to.the choices of others. They soon
learn that, relative to the others, they are in fact less risky than
they thought they were. In view of this discovery, to measure up to
what the cultural value of risk demands, they change their prior
decision and take a greater risk. Whereas the first hypothesis
implies the operation of a cognitive process, that 1is, subjects are
convinced by virtue of information contained in the arguments, the
second hypothesis implies the operation of an affective proces, that
is, subjects are influenced by the circumstances under which the
decision 1s being made., 1In the latter case, risk is socially desirable
and by soqial comparison (Festinger, 1954) cautious individuals dis-
cover that they have not been risky enough. Brown committed himself
to the affective hypothesis (IOC), believing that information about
other s' choices is the primary cause of the risky-shift.

The content of the discussion, the arguments pro and con are

of no importance by this theory. It is the information

about other people'sanswers that makes individuals move
toward greater risk after group discussion,. (Brown, 1965,

p. 702)

In order to account for the cautious shifts found on items 5

and 12 of the CDQ and on other items written by Nordh¢y, Brown revised
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the hypothesis. Thus i; was hypothesized that any given problem
involving risk elicits widely held cultural values that favor either
the risky or the cautious alternative. On problems for which the
cultural values favor a risky decision, the individuals will tend to
be rather risky right from the beginning and consider themselves to
be more risky than most others. In the discussion they will find out
that others are in fact riskier than they are, and this will lead them
to change and endorse greater risk. The converse will be true for
problems for which the widely held cultural values favor the cautious
decision,

The first evidence that was cited to support both versions
of the hypothesis is the product moment correlation between the
initial overall mean risk~level, and the mean shift toward risk
across the twelve items of the CDQ. High correlations were reported
by Wallach, Kogan and Bem (1962), Teger and Pruitt (1967) and Pruitt
and Teger (1967) to be r = .83; .78; .81, respectively. Another
correlation was reported by Stoner (1968) to be r = .89 (p< .001).
Stoner usgd a different set of twelve items, including four items
that yielded cautious shifts. These correlations are seen as
support for the hypothesis because they are supposed to indicate
that on items yielding large shifts toward risk the initial risk-level
mean is on the risky side of the continuum (i.e., low odds) and on
items yielding conservative-shifts the mean is on the conservative
side of the continuum (i.e., high odds).

Unfortunately, what the correlations have been taken to

indicate is not quite what one finds upon closer examination of the
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data. For the items that yielded cautious shifts the initial mean
risk-level is indeed on the conservative side of the continuum.
For the two conservative items of the CDQ (5, 12) (i.e., those
that ylelded cautious shifts) the average probability is .75 [see
Pruitt and Teger (1967) for pooled results based on six earlier
studies producing the risky-shift]. For the four conservative
items used by Stoner the average in .76 (Stoner, 1968). But, for
the ten risky items of the CDQ (i.e., those that yielded risky-shifts)
the average probability is .54 (Pruitt and Teger, 1967). Even if
only the four most risky items are considered (i.e., those that pro-
duced the greatest shift toward risk) this average is still .49.
Only in Stoner's (1968) study is the mean of the initial risk-level
cholces on the risky items somewhat on the risky side of the continuum,
with an average of .42, These results provide little support for the
hypothesis. They make sense only with respect to the conservative
shifts but certainly not for the more robust risky-shift on the CDQ.
The second kind of evidence in support of this hypothesis
1lluminates the social comparison mechanism. Before being exposed to
the choices of others during the discussion, it has been found that
subjects considered themselves to be somewhat more risky than most
others on items ylelding risky-shifts and more conservative on items
ylelding cautious shifts (Hinds, 1962; Levinger and Schnieder, 1969;
Stoner, 1968; Wallach and Wing, 1968; Willems, 1969). Presumably,
during the group discussion the discovery of theilr inaccurate assessment
of how they stand with respect to others influences them to take

greater risk on risky items and smaller risk on cautious ones. There
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is, however, an entirel; different explanation for these results
that will be considered later.

The third kind of evidence advanced to support the hypoth-
esis comes from Madaras and Bem (1962) who compared subjects' ratings
of hypothetical risk-acceptors and risk-rejectors on semantic
differential scales. These hypothetical figures were faced with
dilemmas from the CDQ and other sources, which included five items
that have been shown to yield conservative shifts. They discovered
as predicted that for the risky items the risk-acceptor was indeed
viewed more favorably than the risk-rejector. The risk-acceptor was
rated as more strong, active, successful, fast, hard and masculine,
and somewhat more good and soclable than the risk-rejector. However,
on the cautious items the risk-rejector was not rated more favorably
than the risk acceptor. In fact, contrary to predictions, the risk-
acceptor was still rated more favorably than the risk-rejector although
the difference was much smaller on most dimensions and nonexistent
on some. Similar evidence was produced by Levinger and Schneider
(1969). They found that subjects reported they admired choices
riskier than their own, both on the ten risky items of the CDQ
(statistically significant) and on two comservative ones (not statis-
tically significant). These results provide some direct evidence
for Brown's risk as-a-value hypothesis, i.e., that on risky items
risk-taking is socially desirable. However, they only suggest that
the desirability of being perceived as a risk-taker by others, or

even by oneself, i1s what leads subjects to take greater risks in a
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group situation. Moreo;er, these results failed to support the part
of the hypothesis designed to account for conservative shifts, namely,
the contention that on the conservative {tems caution is prescribed by
the cultural values and thus socially desirable.

Most of the findings cited so far regarding the cultural value
hypothesis are compatible with other hypotheses as well. A critical test
of the former would indicate whether information about others' choices
is a sufficient condition for shifts to occur. A study conducted by
Blank (1968) approached such a test. Subjects made choices among
gambling bets on tossing dice alone, and in the presence of others
also working on the same task. In the latter condition subjects
made their choices in turn but did not discuss them. The results
supported the hypothesis showing greater preference for low proba-
bility (i.e., risky) bets when choices of others were known. Unfor-
tunately, the expected value of the low probability bets was about
three to four times greater than that of the high probability bets,
thus casting doubt on the comparability of Blank's results to those
of other studies in which expected values were constant.

Furthermore, there is accumulating evidence indicating that
information about others' choices is not a sufficient condition for
shifts to occur; at least not for shifts of the same magnitude as
the risky-shift after group discusson on the CDQ. Wallach and Kogan
(1965) asked subjects to reveal their choices to each other on cards,
change them if necessary, and reach a unanimous decision on the CDQ.
Subjects were not allowed to discuss the problems. No shift toward

risk was found. Though shifts toward greater risk were produced in
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another study using the same procedure-—with the exception of deempha-
sizing the importance of reaching a unanimous decision--their magnitude
was less than half of that found in the condtion of discussion to con-
sensus (Teger and Pruitt, 1967). In another study, subjects made 1ini-
tial decisions on all twelve items of the CDQ and later discussed only
half of them, tl;2reby being forced to discover that in general, they
were relatively less risky than they had thought. A risky-shift was
found only on the items that had been discussed; there were no shifts
on the other items. These results led the authors of the study to
conclude that "the crucial information transmitted in group discussion
is not the risk-level of others, but information relevant to the
specific items discussed" (Madaras and Bem, 1968). A similar experi-
mental design was used in a study by Pruitt and Teger (1969). In
that study the risky-shift was produced only on items that had been
discussed. The authors drew a conclusion similar to the former,
saying that:

. . some sort of communication among group members about the

issue ot risk taking is necessary for a risky-shift to
occur. This communication may even take the abbreviated
form of exchanging information about preferences (Teger
and Pruitt, 1967), though the effect is at its strongest
when a full group discussion takes place (p.124).

In conclusion, in spite of some indirect supportive evidence
Brown's hypothesis that information about others' choices (IOC) is
sufficient to produce shifts must be rejected. The evidence
suggests that the crucial factor responsible for both risky and
conservative shifts is something in the flow of information relevant
to the issues being decided upon, and not the mere knowledge of

others' choices.
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Cognitive Hypotheses

The cognitive hypotheses suggest that the overt change of
decision (i.e., shifts toward greater risk or greater conservatism) is
the result of a covert cognitive opinion change. These hypotheses are
concerned with alterations in decisions resulting from changes in the

person's view of the situation being evaluated, rather than alterations

resulting from direct influence of the circumstances under which the

decision is being made (e.g., group discussion, presence of others, etc.).

Borrowing again from the terminology of behavioral decision
theory (Edwards et al., 1965), cognitive hypotheses are concerned with
changes within the payoff-probability decision matrix that the individual
initially considers relevant for the_given issue. It 1is still the same
decisi;;_matrix that the individual is weighing in the sense of con-
taining the same factors: the relative desirabilities (utilities) of
the potential outcomes and the likelihood (probability) that each
course of action would lead to those outcomes. Thus, his decision may
change as a result of a change in his judgment of the relative utilities

of the outcomes and/or their probabilities.

Risk as-a-Value Hypothesis: Information Relevant to the Task (IRT).

This hypothesis was considered in the previous section. Recall that
the evidence for cautious shifts required that the hypothesis be
reformulated. To wit: any given problem elicits widely held cultural

values that favor either the risky or the cautious alternative, and

thus information flow will be biased in that direction. However, the
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crux of the matter is that shifts are produced because subjects change
their view of the situation by virtue of the information and arguments
being generated in the discussion, rather than by mere exposure to the
cholces of others. In other words, contrary to Brown's contention,
the content of the discussion and the arguments pre and con do con-
stitute the primary factor responsible for the shifts.

Because most of the research on risk as-a-value was geared
to test the IOC hypothesis, the "information relevant to the task" (IRT)
hypothesis gained only indirect support. This indirect support stems
from findings leading to the rejection of the IOC hypothesis. There
is evidence that some sort of communication in the form of information
relevant to the task is necessary for the full strength shift to occur
(Madaras and Bem, 1968; Pruitt and Teger, 1969). Also compatible with
the IRT hypothesis 1s the evidence that subjects' decisions are
strongly affected by changes of information provided in the task as
well as by arguments brought up during the discussion. In one study
by Rabow et al., (1966) changes introduced into the problems resulted
in changes in the magnitude and directions of the shifts. Nordh¢y,
who originally noticed the biased flow of arguments in favor of riski-
ness, introduced two small changes on Item 12 of the CDQ that resulted
in reversal from a cautious to a risky-shift (cited by Brown, 1965).
This item involves an engaged couple who sought the advice of a
marriage counselor about whether they should get married. A frequent

argument in discussions of this item seemed to be persuasive: '"If

they sought the counselor's advice they are not really in love; there-
fore, they should not risk marriage unless the odds of successful

married life in the future are high'',
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When additional facts ;ere added--the couple were in love and met

the counselor incidently at a party--a shift toward greater risk
was observed. In discussion of Item 7 of the CDQ, where the magni-
tude of the risky-shift is greatest, the present author has noticed
that a particular persuasive argument is often brought up. This

item involves a low ranked chess player playing against a top favored
player. The question arises whether he should attempt a risky maneuver
that might bring him a quick victory. Groups were willing to make
riskier decisions whenever someone suggested that the player attempt
the risky maneuver even if the odds of success are low by arguing
that "otherwise he would lose anyway, since as a low ranked player

he 1s obviously not as good as the top favored player."

Another line of evidence favoring the hypothesis has already
been mentioned. Subjects exhibited the risky-shift after listening
to real discussions of the CDQ individually (Kogan and Wallach, 196%:;
Lamm, 1967); the riskier group decisions are accepted by the subjects
as their private decisions (Lamm, 1967; Wallach and Kogan, 1965) and
this accepatance endures for at least six weeks (Johnston, 1968;
Wallach et al., 1962) indicating the permanence of the change that
led to the shift.

In summary, although all the evidence is at least consistent
with the IRT hypothesis, the latter has not been subjected to direct
test. For a rigorous direct test it would be necessary to point out

the particular information that produces the shifts.
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Rationality: Expected Value (EV) and Subjective Expected Utility

(SEY) Hypotheses. The most elaborated formulation of the rationality

hypothesis was offered by Kogan and Wallach (1967p), though it was
initially discussed by Brown (1965). The hypothesis is based on
"behavioral decision theory" (BDT). (For reviews of BDT see Edwards,
1961; Edwards et al., 1965; Becker and McClintock, 1967), Briefly,
BDT is concerned with cholces among alternative courses of action.
The variables that are dealth with in the theory are the values (v)
and utilities (personal subjective value, u) of outcomes resulting
from alternative actions, and the probabilities (p) and subjective
probabilities (sp) that each course of action will lead to a certain
outcome. One useful strategy is to choose an alternative that maxi-
mizes average gain or minimizes average loss. The average gain or
expected value (EV) of a given alternative action is a function of
the probabilities (pi) that certain outcomes will follow the particular

action, multiplied by the respective values (vi) attached to these

outcomes, as follows:

n
EV = i§1 PiVyo i=1,2,...,n outcomes

Similarly, when subjective average gain is taken to be the criterion
for choosing an alternative course of action, it is determined by

the multiplication of the subjective probabilities and the respective

utlilities as follows:

n
SEU = igl spiui, {1=1,2,,..,n outcomes
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Basic to the rationality (EV) hypothesis regarding the
risky-shift is the equation of a rational decision with the choice
of an alternative that maximizes expected value (EV) or subjective
expected utility (SEU), and the assumption that risk-taking represents
8 more rational maximizing approach in the choice delimmas that yielded
risky-shifts and vice versa for those that yielded conservative shifts.
Once this assumption is made, the hypothesis can be stated as follows:
a group is in a better position than an individual to unearth information
that will aid in the accurate assessment of the probabilities and utili-
tles associated with the choice alternatives. This will result in
shifts in the direction required to maximize SEU. It remains to be
shown that group decisions reflect better maximization of expected
value or subjective expected utility than individual decisions. (Note
that increased maximization of EV or SEU implies better utilization of
the information already available to individual subjects before the
group discussion; it does not require the introduction of new informa-
tion during the discussion.) On the basis of two studies, Kogan and
Wallach (1967,) argue that this is not the case. In one study EV was
increased for the more conservative alternatives (Bem et al., 1965).
In the other study EV was the same for all alternatives (Wallach, Kogan
and Bem, 1964; see also Clausen, 1965). 1In both cases a risky-shift
was produced. In a more recent study by Pruitt and Teger (1969) the
risky-shift was also produced in a gambling task involving alternatives
with the same expected values. Consequently, the rationality hypothesis

must be rejected if rationality is defined as maximization of expected

value.
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However, these %esults may still be consistent with the
rationality hypothesis since it is possible that subjects were
maximizing subjective expected utility rather than expected value,

Close examination of the four studies that produced evidence against

the EV hypothesis reveals that in each of these studies either the
utilities could well have been different from the explicit values

(Bem et al., 1965; Pruitt and Teger, 1969) or the subjective pro-~
babilities could have been different from the objective ones (Clausen,
1965; Wallach, Kogan and Bem, 1964). Therefore a rationality hypothesis
that adopts maximization of SEU as a criterion of rational choice is still
a viable explanation for risky as well as for conservative shifts and
should be subjected to direct test.

A study by Stoner (1968) suggests a way of doing it. 1In his
study subjects were presented with eighteen phrases describing possible
outcomes involved in twelve choice dilemma items. Each phrase described
one possible outcome. Subjects were asked to rank the eighteen phrases
"in the order in which they are important to you". (Although in the
study this instrument is called a "value ranking instrument' it is
clearly a utility ranking instrument.) In addition, subjects were asked
to make the usual decision on each item individually, and were subjected
to the usual procedure of group discussion to consensus. The results
show that for items producing a risky-shift, the successful outcome of
the risky alternative was ranked higher in importance than the outcome
of the cautious, more certain alternative. The converse held for the
items that produced cautious shifts. The results of this experiment may

be misleading because the "value ranking instrument” did not include
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phrases for all possible outcomes. Consequently, the entire experiment
is open to serious criticism concerning its immediate purpose, which
was to test the value hypothesis. For a direct test of the SEU hypoth-

esis the utilities of all outcomes should be adequately represented.

Interactive Hypotheses

The affective and cognitive hypotheses do not consider the
interaction among group members t; be necessary or sufficient for
shift; it is only a condition under which diffusion of responsibility
or information exchange occurs. Other appropriate conditions may sub-
stitute for it. In contrast, interactive hypotheses conceive of the
interaction as a necessary condition for shifts to occur. They are
concerned more with identifying the social processes which produce the
effect (e.g., disproportionate exercise of influence by some group
members) than with the psychological mechanisms involved (e.g., affective
or cognitive), and as such they constitute a class in themselves. At
the same time the interactive hypotheses differ from each other. Each
assumes that shifts occur because some members exert more influence
in the group decision-making than others. But they disagree as to the
reasons for this differential influence. In other words, their differ-
ences lile in what is assumed to be the basis of the influence (e.g.,
some personality characteristics, majority influence or greater con-
fidence in certain positions). Of course since they make no explicit
assumptions about psychologipal mechanisms, these theories are not

necessarily incompatible with the affective or cognitive hypotheses,
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Risk—Takersvgg_ngggzg.. One point of view has it that high risk-
takers possess greater leadership capabilities and therefore are more
influeniial in a group setting. This hypothesis is based on the
view that both leadership and risk-taking tendency are stable personal-
ity characteristics, and it claims that these characteristics go to-
gether. Being more influential in the group, high-risk-takers are
able to move the group closer to their position, which results in a
general shift toward greater risk.

The initial supportive evidence came from Marquis' (1962)
study in which it was noticed that extreme members were more talka-
tive in the discussions, and thus may have been more influential.
Related correlational evidence has bean accumulated indicating that
high risk-takers are also more self-assured and confident about their
decisions (Clausen, 1965), and are perceived by the group members to
be more influential (Clausen, 1965; Flanders and Thistlethwaite, 1967;
Wallach et al., 1962; Wallach et al., 1965). This kind of evidence
raises the question of cause and effect since it can be argued that
high risk-takers are perceived in retrospect to be more influential
because the group has moved toward greater risk. Evidence casting
serious doubts on the greater influence of high risk-takers is reported
by Brown (1965) from research conducted by Nordhdy. Nordhdy found that
on choice dilemma items which yielded conservative shifts, the con-
servative group members were perceived to be more influential. The
very fact that significant conservative shifts are produced on cer-

tain items constitutes additional serious challenge for the leadership

hypothesis.
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Three studies ;ttempted to test the leadership hypothesis
directly and all displayed negative results., The first study employed
a design aiming to differentiate cause and effect (Wallach, Kogan and
Burt, 1968). The idea wasg that if high risk-takers are leaders, and
leadership is a stable personality characteristic their greater influ-~
ence should also hold for issues that are not related to risk-taking.
Groups containing high and low risk-takers on the CDQ were formed to
discuss non-risk related issues and isgues containing alternatives
balanced for riskiness. Following these discussions, group members
ranked each other as to the degree of influence, contribution of best
ideas and effective guidance in the group discussion. By none of these
criteria were high risk-takers considered more persuasive and influ-
ential among the male groups and were only slightly so considered
among the female groups. The risky-shift phenomenon has been found
for groups of both sexes. The other two studies testing the leader-
ship hypothesig manipulated group composition according to subjects'
mean score on the CDQ (Hoyt and Stoner, 1968; Vidmar, 1970). 1If
shifts occur because high risk-takers exert disproportionate influence,
they should disappear in groups composad of subjects with the same
mean risk score. However, significant shifts toward greater risk were
found in the homogeneously composed groups in both studies. The magni-
tude of these shifts was about the same as found in heterogeneously
composed control groups, and the same as that which is usually found
in randomly composed groups.

On the theoretical level the leadership hypothesis assumed the

existance of stable pPersonality characteristics of leadership and
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risk~taking tendency. &ost of the evidence indicates that this
assumption is invalid. The failure to find common and stable
leadership characteristicg (Gibbs, 1969) is as glaring as the repeated
failure to find convergence among risk-taking measures (regarding the
lack of stable generalized risk-taking tendency see Goodman, 1970;
Slovic, 1962; Slovic, 1964; Kogan and Wallach, 1967; Weinstein, 1969).
Adding to this the negative results of studies that tested the hypoth-
esis itgelf it appears that the leadership hypothesis may safely be

discarded.

Extremity and Influence. This hypothesis views the greater influence

exerted by some group members, not as a function of some stable per-
sonality characteristic (such as assumed by the leadership hypothesis),
but as a function of the extreme position they take with regard to an
issue. The same person, according to this hypothesis, may take an
extreme position on one issue and influence the moderate group members,
but then take a moderate position on another issue and himself be
influenced by the more extreme members of the group. Extreme position
is not limited to the choice of high risk-levels--i.e., low probability
of success--but includes low risk-levels (i.e., high probabiliry of
success) as well. It is, therefore, an hypothesis that could account
for group shifts toward greater risk-taking as well as for shifts toward
conservatism,

The extremity hypothesis was proposed by Burns (1967) as a
model to predict group shifts toward greater risk and conservatism.

He argues that subjects respond on the probability scale as a 'Likert
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type' preference scale,:so that choice of a very low probability of
success indicates very intense and strong preference for the risky
alternative; choice of a very high probability of success indicates
very intense and strong preference for the more certain conservative
alternative. He also argues that, as "intensity of attitude varies
with attitude extremity is well documented by past research" (p. 38)
it is the group members who endorsed extreme positions, i.e., either
very high or very low probabilities, that are more confident and
committed to their position. Thus the greater exercise of influence
during the group interaction is attributed to the holder of these
extreme positions. Two similar models were tested using choice
dilemma items on 180 group decisions and predicted the exact group
decisions on 49% and 53% of the cases, respectively. This is far
better than any other model that has been proposed, including
convergent averaglng model that uses the mean of the initial risk-
level choices as the predictor. The latter model could predict
exactly only 36Z%Z of the group decisions. It was also shown that
greater confidence was indeed associated with extreme positions.
Similar models focusing on extremity were also proposed by
Myers, Murdock and Smith (1969). The basis for their prediction
stems from the congruity model of attitude change (Osgood, Suci,
and Tannenbaum, 1957), which assumes that the resistance to change
of an attitude object is proportional to its extremity or polarity.
Again, these models were tested using choice dilemma items, and they
predicted group decisions significantly better than the averaging
model. The inadequacy of these hypotheses will be discussed later

with a critical evaluation of the interactive hypotheses.
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Group Problem Solving Aﬁalogy: 'Commitment to Risk' .and 'Influence

Through Commitment' Hypotheses. These hypotheses make the same pre-

dictions as the extremity hypothesis. The difference lies in the
exact nature of the mechanism proposed to account for disproportionate
influence, They all agree that confidence and commitment constitute
this mechanism. Yet, the extremity hypothesis argues that confidence
is the natural concomitant of taking an extreme position on the scale,
since it reflects intensity, whereas the hypotheses reviewed in the
present section suggest different causes for the greater confidence.
They are based on an analogy from group problem-solving studies and
several ad hoc assumptions.

Burnstein (1969) points out the relevance to group decision-
making involving risk of results coming from studies of individual
versus group problem-solving. These studies are concerned with
whether group decisions are more correct than the average individual
decision, and if so, what accounts for this superiority. Early stu-
dies by Gurnee (1937a; 1937b) and by Thorndike €1938a; 1938b) demon-
strated the superiority of the group and pinpointed that 'correct'’
members were more confident in their choices., The inference is made
that by virtue of thelr greater confidence the 'correct' members
were also more committed to their choice and were more influential
throughout the group discussion. Burnstein offers the following

speculation:

. . Perhaps increased commitment or confidence is an in-
herent consequence of choosing an alternative which is more
likely to lead to failure. The conjecture would be, first,
that the effort, in the form of extensive and anxious cal-
culation, which precedes a decision is greater in the case
of a risky choice than in the case of a conservative choice
and, second, the unpleasant after-effect of choice,
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post-decision dissonance, 1s greater following a risky
choice than following a conservative one., If either or
both of these suppositions are correct, the risky decision
is likely to take on added attraction which could well
correspond to a feeling of commitment to the choice and a
sense of confidence in its wigdom. Let us call this the
"commitment to risk" hypothesis. At the same time, a
conservative shift should occur when members who initially
prefer an alternative with a high probability of success
are highly confident in the wisdom of their choice (a
relatively infrequent conjunction of traits according to
this analysis) and engage Iin decision making with others
who initially prefer a risky alternative but are not con-
fident of their choice. This we will label the "influ-
ence through commitment" hypothesis, (Burnstein, 1969,

p. 384)

These conjectures have been tested in research by Clausen
(1965) using College Board problems as a risk-taking instrument.
In general, her research generated supportive evidence for the 'com-
mitment to risk' hypothesis. Greater confidence was found to be
correlated with a choice of a more difficult (i.e., riskier)
problem, particularly for problems in the areas of mathematics,
spatial relations and sentence completicn, where a risky-shift in
Wallach et al., (1964) study was produced. In problems dealing
with antonyms and analogies confidence was not correlated with the
difficulty‘of the problem, and the risky-shift produced in Wallach
et al., (1964) was relatively small. However, the influence through
commitment hypothesis was not supported, because no conservative-
shifts were observed--even when greater commitment and confidence
were displayed by the more conservative group members. It must be
noted that conclusions based on these results are limited to studies
using College Board problems as a risk-taking instrument. Studies

using choice dilemmas showed some differences: greater confidence
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was correlated with ext;eme choices (r = .29; p< .OOi), both very
risky and very conservative ones, and resulted in risky shifts as
well as in conservative shifts (Burns, 1967).

In general, the evidence that supports the extremity hypoth-
esis also supports the 'commitment to risk' and 'influence through
commitment' hypotheses. There is not much that could be said about
evidence differentiating these two hypotheses from the extremity
hypothesis. Testing the assumption underlying the correlation between
extremity and confidence would provide this evidence. There are,
however, important results that are not explained by any of the
interactive hypotheses. These results indicate that a risky-shift
can be produced by individual subjects who merely listen to group
discussion of the CDQ but do not interact in any way (Kogan and
Wallach, 1967c¢; Lamm, 1967). Though the shift is not of the usual
magnitude, it is nevertheless substantial and significant. Also
unaccounted for are the results showing that group decisions are
accepted by the subjects covertly as their private decisions (Lamm,
1967; Wallach and Kogan, 1965) and that this acceptance endures for
a considerable time (Johnston, 1968; Wallach et al., 1962). Since
all the interactive hypotheses assume that the exercise of dispro-
portionate influence is critical, they cannot account for the risky-
shift produced without interaction, unless they suppose that the influ-
ence during interaction is informational rather than normative (see
Deutsch and Gerard, 1965). The basis for the last statement will be

made clear in the discussion which follows.
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Statistical Hypotheses

According to the statistical models, a risky-shift as well as a
conservative-shift is an artifactual phenomenon. It does not reflect
a change of the individuals' risk-level preferenées but appears as an
inevitable outcome of an a priori rule of reconciling the differences
in individual preferences. Consequently, no assumptions concerning
the exercise of influence or other affective and cognitive processes
are made. The important variablés that account for group shifts are
only the group decision rule and distribution of initial risk-level
choices. The models differ in what they assume about these two
variables.

Two decision-making models considered as alternative explana-
tions of the risky-shift have been reviewed by Burnstein (1969). One
model comes from test theory and is applicable when individuals'
rank orders of preferences or judgments, are secured, and can be
compared (correlated)with a "true" or criterion rank order. The
other model requires that the rank order data be processed according
to a majority rule decision scheme or, alternatively, the processing
of the single most preferred judgments of the individuals according
to the same scheme. In the latter case, the mode (or median) judg-
ment is taken as the pooled group judgment. In brief, both models
suggest that if there is an initial tendency toward accuracy--better
than 50% chance of being correct, or a positive correlation between
judgment and criterion—-then the correlation between pooled group

judgment (average rank order across subjects) and the criterion will
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be greater than the ave;age individual correlation. In other words,
pooled group judgments will be better than the average individual
Jjudgements only 1f (1) the majority of the individual Judgments tend
to be correct (i.e., exhibit some positive correlation with the
criterion), or (2) the majority of judgments are correct and the mode
Jjudgment is taken as the pooled group judgment. If riskiness (or
conservatism) is substituted for correctness, then shift toward risk
(and conservatism) follows directly from the model. When the average
individual choice tends to be risky a risky-shift is predicted, and
when it tends to be conservative a conservative-shift is predicted.
Calculations were attempted on contrived data and yielded results in
accordance with both models (see Zajonc, 1966; Burnstein, 1969).

What could the results of studies producing shifts tell us
about the test-theory or majority-rule model as a valid explanation
for group shifts? For one thing, to validate these models past
studies would have to show that on items that produced a risky-shift
the average individual tended to be risky (i.e., the majority of
individuals made risky choices), and on items producing a conservative-
shift the average individual tended to be conservative. In studies
using College Board problems where a risky-shift was found, the
average of the initial probabilities chosen was quite low (.30),
indicating strong initial tendency for risk. (Clausen, 1965; Wallach
et al., 1964). In two other studies one with real physical conse-
quences for the subjects (Bem et al., 1965) and the other with mone-
tary payoffs (Pruitt and Teger, 1969), the average initial probabili-

ties were .34 and .10, respectively. In both studies a risky-shift
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was produced. Thus, thése results support the model as an explana-
tion for the risky-shift.

Results from studies that used the CDQ are not quite consis-
tent with the model. According to data of six studies reported by
Pruitt and Teger (1967) the average initial probability for the ten
items that produced a risky-shift is .54, for the four most risky
items it is only .49 which is incongruent with the model, and for the
two items that produced a conservative-shift the average is .75,
congruent with the model. More supportive results can be found in
Stoner's (1968) study using a different set of choice dilemma items.
The average initial probability for six risky items is .42 and for
four conservative items the average is .76.

While the results of the studies that used decision tasks
involving real consequences and Stoner's (1968) study using a re-
vised set of choice dilemma items are congruent with these statis-
tical models, the bulk of the results with the more commonly used
CDQ are not. Thus, the evidence with regard to the adequacy of
the models as an explanation for the risky-shift is inconclusive.
Additional analysis is needed to determine whether the model can
be considered a valid explanation for the risky-shift.

If the majority-rule model has any validity in explaining
shifts, positively skewed distributions of initial choices (i.e.,
with a risky majority) should yield a risky-shift, and negatively
skewed distributions (i.e., with a rather cautious majority) should
yield a conservative-shift, regardless of the means of these distri-

butions. This could also be viewed as a simple conformity situation.
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Vinokur (1969) manipulated initial distributions using the six most
risky items of the CDQ. Though the positively skewed distributions
ylelded a significant risky-shift (-.86; p < .001), the negatively
skewed distributions did not yleld a conservative-shift, but instead
yielded a small, nonsignificant risky-shift (-.33), even though the
meanof the negatively skewed distributions was .52 (i.e., on the con-
servative side of the scale). Furthermore, it was shown--using re-
analyzed raw data from three other studies that had yielded risky-
shifts on the CDQ (Wallach et al., 1962; Wallach and Kogan, 1965;
Wallach, Kogan and Burt, 1965)--that contrary to what would be
expected the percentage of positively skewed groups was virtually
the same as the percentage of negatively‘skewed groups (42.2% and
43,67 respectively; the rest were symmetrical). Additional analy-
sis of the same raw data produced further evidence against the test-
theory or majority-rule model. Both the positiviely and negatively
skewed distributions on the three most risky items of the CDQ

(4, 6, 7) with nearly the same means (.42; .45) yielded risky shifts
with nearly the same magnitude (-1.58; -1.41). It was only on two
non-risky items (2, 5) that the positively and negatively skewed
distributions yielded diametrically opposed shifts (-.50, p< .05;
+.53, p< .01) as predicted by these statistical models. Zajonc et
al. (1968) examined data produced in their experiment comparing
individual and group risk-taking in a two-choice situation in light
of various group decision models. None of these, including the
majority-rule model, could account for the group shifts toward

conservatism produced in their experiment.
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In view of all the evidence, the statistical models are
untenable. Hence, group shifts cannot be considered as statistical
artifacts of the way individual preferences are reconciled. Besides,
ag was already shown, there is a growing body of evidence indicating
that the change in individuals' risk-level preferences is genuine.
The individuals change their risk-level preferences following a
discussion without being asked to make any group decision (Wallach
and Kogan, 1965) or even after listening to real group discussions
of the choice dilemma items (Kogan and Wallach, 1967.; Lamm, 1967).
When they do reach group decisions they accept the group decisions
as their private risk-level preferences (Wallace and Kogan, 1965)
and maintain their new risk-level preferences for at least six
weeks (Johnston, 1968; Wallach et alQ, 1962). Thus, the statistical
models seem inadequate because they preclude assumptions about group

processes which can be shown to be critical for a shift.

Conclusions and Discussion

This review suggests that, of all the explanations for shifts
toward greater risk or conservatism, only three are viable. These
are the value (IRT) hypothesis, the extremity hypothesis, and the
rationality (SEU) hypothesis. The first two hypotheses are supported
by direct evidence and are not inconsistent with evidence from other
studies. The third one, rationality (SEU), is consistent with the

results of most studies reviewed here but has not yet been subjected

to direct test.
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The two cognitife hypotheses, rationality (SEU) and value
(IRT) could complement each other. Both argue that the crucial
factor responsible for individual as well as group shifts toward

greater risk (or caution) is informaticn relevant to the task that

is produced during the group discussion. While the rationality
hypothesis explains how the same information is processed and acted
upon the value hypothsis focuses on how and why new information is
produced.

The extremity hypothesis is clearly incompatible with the
other two hypotheses. It differs in what it considers to constitute
the crucial factor, the key mechanism, responsible for the shifts.
Whereas the value and rationality hypotheses consider the information
relevant to the issue to be the crucial factor, the extremity hypoth-
esis considers the preference for a certain course of action, as
reflected by the extreme position, to be the crucial one. That is to
say, extreme preferences result in greater confidence and commitment
which in turn leads to greater influence., To put it differently, the
two cognitive hypotheses can be contrasted with the extremity hypoth-
esis in respect to the kind of influence that induces the shifts.

The value and rationality hypotheses assume some kind of informational
influence; the extremity hypothesis assumes normative influence (see
Deutsch and Garard, 1955). Most of the research evidence indicates

it is informational influence that induces changes in risk-level
preferences. We have already noted that shifts occur after discussion
without group decision (Wallach and Kogan, 1965; Lamm, 1967; Clark and

Willems, 1969; Kogan and Wallach, 19670, as well as by mere exposure
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(l1istening) to group d¥scussions (Kogan and Wallach, 1967c¢; Lamm,
1967), and that the acceptance of the new risk-level endorsed by the
group is covert as well as overt (Lamm, 1967; Wallach and Kogan,
1965) and relatively long lasting (Johnston, 1968; Wallach et al.,
1962). shifts on non-risky (neutral) choice dilemmas were shown to
be the result of majority influence--a risky-shift resulted from a
risky-majority and a conservative-shift resulted from a conservative-
majority. However, the risky-shifts on the risky choice dilemma
items were shown to be unaffected by the existence of either a risky
or a conservative-majority; consequently they can only be interpreted
as the outcome of informational influence (Vinokur, 1969).

However, the extremity hypothesis--in fact, all the inter-
active hypotheses--demonstrated correlations between greater confi-
dence and extreme position, and these results were marshalled as
supportive evidence. It seems that these results can be viewed as
equally compatible with the value and rationality hypotheses. We
only have to assume that the more information and persuasive argu-
ments favoring a certain alternative a subject may have, the more
extreme his position (i.e., risk-level preference) will be. 1In
other words, the extreme position taken by a subject already reflects
the level and quality of the information he holds; the better that
information, the more confident he will be in holding his position.
It i1s analogous to the common finding in group problem-solving studies
mentioned earlier, that the correct group member is also more confi-

dent. Thus, the greater confidence is not something inherent in
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holding an extreme posftion as the extremity hypothesis holds. Both
confidence and extreme position are more often the result of the
availability of better information and more persuasive arguments.
The correlation between them may indeed drop to zero in ambiguous
situations where good information is difficult to obtain, and per-
suasive arguments are harder to generate. Clausen's (1965) study
illustrates this point cogently. In her male groups, she found
positive correlations between confidence and preferred risk-level
(i.e., item difficulty), for items dealing with mathematics, spatial
relations and sentence construction that produced large risky-shifts
in Wallach et al., (1964) study. She obtained zero-order correla-
tions for items dealing with antonyms and analogies where virtually
no shifts were found. Obviously, it is easier to demonstrate to
others the correctness of one's solution to a mathematical problem
than the appropriateness of one's choice of an antonym or certain
analogy.

Because it 1s an interactive hypothesis, the extremity
hypothesis cannot account for shifts that are produced by mere exposure
to group discussion through listening. The cognitive value and ra-
tionality hypotheses, although explaining shifts in these circum-
stances, would predict a shift of the same magnitude when subjects
participate in the group discussion themselves. However, the
results show that the magnitude of these shifts is not nearly as
great as that produced in interaction groups (Kogan and Wallach, 1967c;

Lamm, 1967). It would seem that neither a cognitive nor an
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interactive process can: by itself, constitute a sufficient con-
dition for the appearance of the phenomenon in its full strength,
Therefore, it would be worthwhile to consider an explanation that
includes both processes. The one we propose here is based on two
related models: the "Partially Shared Information" model and the
group problem-solving model. The first model was originally pro-
posed by Steiner (1966) to account for the relationship between

group size and potential group productivity. The implications of

the partially shared information model are consistent with results
from studies concerned with group problem-solving models (Lorge and
Solomon, 1955; Restle and Davis, 1962) and more general studies
comparing individual and group performances (Barnlund, 1959; Hall

et al., 1963; Thorndike, 1938a; Thorndike, 1938b). (For comprehen-
sive reviews see Lorge et al., 1958; Collins and Guetzkow, 1964;
Kelly and Thibaut, 1969). These gtudies demonstrated the superiority
of groups over the average individual on a variety of tasks, particu-
larly when full interaction was allowed.

For any choice dilemma problem there exists a pool of per-
suasive arguments for each alternative course of action. A per-
suasive argument can be equated with a correct solution in a group
problem-solving situation. Once it has been brought up it is likely
to be accepted by the subjects as valid. The puvol of persuasive argu-
ments related to a given choice dilemma item can reliably be obtained
from a large population of subjects; thus, predictions concerning
individual and group shifts .could be made in advance. It is assumed

that a subject reading a choice dilemma item attends to the information
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contained in the item,'makes some inferences and organizes the
information into arguments for and against the risky and the
cautious alternative. Then, he reaches a decision concerning his
preferred risk-level on the basis of these arguments. If he comes
up with many persuasive arguments favoring a particular alternative
A.e., the risky or the cautious one) he is likely to take an ex-
treme position (i.e., either very high or very low risk-level,
depending on which alternative the arguments favor), and to be very
confident and committed to his decision. His extreme position and
greater confidence are both consequences of the quality and number
of arguments he possesses. Furthermore, he may think his risk-level
is somewhat more extreme (i.e., either more risky or more conservative)
than that taken by most others, because he feels that he possesses
arguments that others may not be aware of.

If for a given choice dilemma there is a preponderance of
persuasive arguments for one alternative, then individual and group
shifts in risk-level are predicted to occur in the direction of the
alternative favored by the arguments. The strength of the shift
depends first on the probability that an average subject will possess

all or most of the persuasive arguments. If this probability is

either very high or very low, strong shifts will not occur. If the

probability is high, the individuals have already made their initial
decision on the basis of the persuasive arguments, Thus, prior to

discussion the group members are already extreme. If the probability
is very low, it is unlikely ‘that individuals will come up with those

persuasive arguments, even after considerable thought, Therefore it
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is also unlikely that a éroup will contain individuals who possess
these persuasive arguments and use them in discussion. For these
reasons, the strongest shifts are predicted on choice items with a
preponderance of persuasive arguments for one alternative but with
a moderate probability that an average individual will possess them.
If group shift toward greater risk (or conservatism) following per-
suasive arguments 1s substituted for group movement toward better
problem-solving, then the analogy between the risky-shift and the
group problem-solving model becomes apparent.

Given an item with a preponderance of persuasive arguments
in one direction, the strength of the shift then depends on a number
of other conditions, a few of which have already been studied. Let
us consider a few examples. First, very small shifts are predicted
when the subject familiarizes himself with an item. He is likely to
hit upon some but not all of the persuasive arguments during the
process of familiarization. These shifts may be difficult to detect
experimentally, which may explain the failures to replicate Bateson's
(1966) and Flanders and Thistlethwaite's (1967) results. Moderate
shifts are predicted for a situation where subjects merely listen to
group discussion. Here the likelihood that persuasive arguments will
be brought up during the group discussion is considerably increased.
This will influence listeners who did not possess these arguments to
change their decision. The strongest shifts are predicted for a
situation where the subjects actually engage in group discussion.
Here, the less extreme membérs can ask the more extreme members

direct questions and clarify moot points. .
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Second, there sﬁould be no difference in the magnitude of
the shift between groups forced to reach a unanimous group decision
and groups in which individuals are asked merely to reach private
decisions following discussion. Indeed, equally strong shifts were
found in the two conditions by Wallach and Kogan (1965) and Lamm
(1967). Furthermore, the strength of the shifts should increase with
group size. The more members in the group, the more likely it is that
the group will contain at least one person with the persuasive argu-
ments; consequently, the more likely it is that the persuasive argu-
ments will be brought up during discussion. A study by Teger and
Pruitt (1967) demonstrated a considerable increase in the magnitude
of the risky-shift with increases in group size from three members,
(shift of -.14) to four (~.59) to five (-.97) for the ten risky items
of the CDQ; and, likewise, an increase in conservative-shift in groups
of size three (-.05), four (.12), five (.38) for the two conservative
items of the CDQ. Equivalent results are reported by Vidmar et al.,
(1969), using a different set of choice items, for an increase of
both the risky-shift on risky items and conservative-shift on conser-
vative items with groups of size two, three, four and five members.
Similarly, the strength of the shift is predicted to increase with
the heterogeneity (variance) of group members' initial choices. Again,
a study by Vidmar (1970) showed significantly greater risky-shifts
in heterogeneously composed groups than in homogeneously composed groups.
So far nothing has been assumed about the nature of the per-
suasive arguments. It remains to be seen whether the persuasive argu-

ments appeal to cultural values of riskiness and caution (i.e., to
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the utility for risk) aé Brown's value hypothesis implies, or merely
contain information concerning the desirabilities (utilities) of the
various possible outcomes.

It has recently been argued that individual and group shifts
toward greater risk or conservatism are not content-bound exceptions
to the averaging tendency of the group, but represent a more general
phenonmenon: the polarization effect due to normative commitment
(Moscovici and Zavalloni, 1969).. It was demonstrated that following
group discussion on opinion and judgmental items that were not risk-
related, individuals and groups shifted and endorsed more extreme
positions. It is important to note that the explanation for risky and
conservative shifts offered above was based on a general model which
describes this effect of partially shared information on group pro-
ductivity and does not view these shifts as content-bound exceptions.
However, contrary to Moscovici and Zavalloni's view that these shifts
are due mainly to normative or, in our terms, affective processes, the
explanation presented here suggests that shifts are due to a cognitive

or informational influence.



CHAPTER II

THE PROBLEM: A THEORETICAL MODEL FOR INDIVIDUAL AND
GROUP DECISION-MAKING

From the review of the liierature in Chapter I it is clear that
a systematic approach to the risky-shift has not been attempted. Con-
sequently, even if some limited ad hoc explanation of the phenomenon
has been provided, theoretically meaningful new questions about group
processes have not been generated. Furthermore, the conceptual
difficulties concerning the definition of risk (Coombs and Huang, 1968),
as well as the lack of convergent validity in the assessment of risk-
taking (Goodman, 1970; Slovic, 1962; Slovic 1964), raise serious doubts
about whether studying group risk-taking will increase our understanding
of group processes. Instead of focusing on risk-taking, it might be
more fruitful if future studies concentrate on the decision-making
process itself, including the decision-making process of individuals as
well as that of groups.

An adequate theory of individual and group decisions involving
uncertainty, should include an explanation of the decision-making
process and should account for both risky and conservative-shifts.

Construction of such a theory constitutes the objective of this

dissertation.

48
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When seeking an understanding of how individual cholces are
processed and combined into a group decision, knowledge of these
individual choices is essential. In particular, it may be helpful
to know how such choices are generated in the first place.1 Other-
wise, it would be impossible to separate the contribution of the
group process to the group product (e.g., group decision) from the
contributions of the individual group members. Thus, it would be
helpful to start with a good theory of decision-making. Behavioral
decision theory (BDT) seems to be such a theory. It spells out rele-
vant variables in any decision-making situation involving uncertainty,
and suggests various relationships among them. The relevant variables
in BDT can be classified into the following three categories: (1)
objective and subjective probabilities that certain events will occur
and their outcomes follow; (2) values and utilities (i.e., subjective
values) attached to those outcomes; (3) decision rules; ways of com-
bining probabilities, values and utilities to decide on one of several
alternative courses of action. The formulations of BDT are rigorous
and this has made it appealing to experimentalists. Unfortunately,
with very few excepticns (e.g., Brim et al., 1962) experimental
tests of the theory have been limited to a small range of experimental
tasks and situations. It has usually consisted of outcomes with the

same single value dimension--usually money--and subjects working for

1Zajonc has suggested that this be a requirement for any
standard group task (Zajonc, 1965).
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either real but small monetary payoffs or imaginary ones (cf. Becker
and McClintock, 1967). More complex situations are those where the
values of the various potential outcomes belong to different dimensions
(e.g., money, prestige, power, health ), According to BDT, in order to
make a decision in a complex sitution, the subject must reconcile
these different values and project their outcomes onto a single
utility dimension. He must be able to compare the utilities of the
potential outcomes.

The Choice Dilemmas task seems to provide such a complex situ-
ation for testing BDT. In turn, BDT may be helpful in discovering the
nature of the group decision-making process, which is the major purpose
of our research. How could this be successfully accomplished? First,
it should be determined to what extent subjects attempt to maximize
subjective expected ability. In terms of the risky-shift paradigm,
it means that a subject's risk-level preference must reflect his
estimation of the differences among the utilities associated with the
potential outcomes in the choice dilemma situation. An SEU model for
predicting risk-level preferences for a typical choice dilemma item
can be constructed as follows:

Let Uc, Us’ Uf designate the utilities of the outcomes of the
certain (cautious) alternative (Uc), of the risky alternative when
successful (US) and when 1t fails (Uf); and p, q designate the sub-
jective probabilities that the risky alternative will be successful
(p) or unsuccessful (q). Assume (a) Us > Uc > Uf, (b) p+tq=1

(i.e., q = 1 - p) for every subject. Then:
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n
SEU = 1Z1 p,U, where i = 1,2,...,n outcomes [1]

Subjective expected utility for the risky alternative:

SEU gy = PU, + (1 - p)U, (2]

and subjective expected utility of the certain alternative:

SEU {3]

©) = 1 -I%

1f maximization of SEU provides the decision rule, then the choice
of the risky alternative should follow only when its SEU is equal to

Oor greater than the SEU of the certain cautious alternative: that is,
when

SEU(R) 2 SEU(C) [4])

or

PU, + (1 - p)U. 21 - U, [5]

Consequently, the risky alternative should be chosen if and only if

Uc-Uf
PZy Ty [6]
s £

In other words, the lowest probability of success that a subject is

predicted to consider acceptable (i.e., his risk-level preference)
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in order to attempt the risky alternative if he uses maximization of

SEU as a decision rule is

Uc B Uf
F=5—7 (71
s £

(P : the ratio of the utilities of the outcomes, as judged by the
subject, which also serves as a predictor of the subject's risk-level
preference, p.)

Several important consequences of the SEU model are indicated
by equation [6]. First note that the p which maximizes SEU is not
determined by the aboslute utility of any single outcome alone, but
by the relative differences between all the utilities.

Second, in order to reach a gfoup decision concerning the
lowest p, it is not necessary for the subjects to reconcile their
aboslute utilities directly, as is often assumed, but merely to
agree on their relative magnitudes, i.e., on the ratio among those
utilities.

Third, for the occurrence of a shift toward risk "risk-ori-
ented instructions" (i.e., the standard instructions requesting sub-
Jects to choose the lowest probability that is acceptable) are neces-
sary. Without the word lowest the meaning of the task becomes vague
since invariably any higher probability is preferred to a lower one--a
point that may be raised in a group discussion inhibiting the shift
toward risk. When "neutral" instructions, that omit the word lowest,

are presented to subjects the model would predict that the usual



53

significant risky-shift:will not occur. Indeed this was found by
Clark (1969). The model would also predict that '"meutral instructions"
will not reduce the conservative-shift on conservative choice

dilemmas and would possibly increase it--a matter for future research.

In order to validate the SEU model positive correlations
between p and p (i.e., ﬁlas in equation [7]) should be obtained for
each subject across several choice dilemmas. However, before pro-
ceeding with the analysis of the group process let us define some new
terms. Let Pys Pys 61’ and 32 designate the risk-level choice before
(pl) and after (pz) group discussion, and the predicted probabilities
based on the utilities' ratio also before (ﬁl) and after (ﬁz) group
discussion.

Given data regarding Pys Pps 61 and 52, it is possible to
test whether a cognitive or an affective process 1is responsible for
the shifts. The hypothesis derived from the shared information model
contends that the shifts are produced by the introduction of new
information (i.e., persuasive arguments) during the group discussion.
This explapation will be referred to as the informational influence
hypothesis. In contrast, the other explanation suggests that the
shifts toward risk and conservatism are due not to the influence of
new information but to a process of rationalization in which better
use is made of the same information in order to maximize SEU. This
explanation will be referred to as the rationality (SEU) hypothesis,

According to the informational influence hypothesis there has

to be a change in p (i.e., risk preference) in the direction of the
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change in (i.e., utilities" ratio) as a result of the additional

information relevant to the utilities on which p is based. However,
there need not be any increase in the goodness ¢f fit between p and
ﬁ following group discussion (i.e., the absolute difference between

p and P need not decrease), since it is not assumed that increased

-

rationality results from group discussion.

On the other hand, the rationality hypothesis implies that,
there should not be a change in the p subsequent to the group dis-
cugsion, since no new information on the utilities has been added.

The shifts in p are in the direction of the initial p because by
changing their risk preference to fit their utilities' ratio, subjects
are trying to maximize SEU. Consequently, the goodness of fit between
P and P should increase considerably after group discussion (i.e.,

the absolute difference between p and P should decrease).

If both informational influence and rationalization processes
are operative, there will be both a change in P in the direction of
the change in p and an increase in the goodness of fit between the
two.

There remains of course the possibility that netiher of these
two cognitive hypotheses is responsible for the risky and conservative-
shifts. In this case there should not be a change in p after group
discussion; instead the goodness of fit betwen p and p should decrease.
Evidence of this kind would suggest that an affective process is respon-

sible for the shifts--that new utilities [e.g., utility for risk, or for
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appearing risky, as the: risk as-a-value (IOC) hypothesis suggests] that are
not represented in the outcomes of the choice dilemma (1.e., Equation

[6]) are influencing the risk-level choices. (Or, it may be that

group members abandon SEU maximization and apply a different decision

rule.) A summary of this analysis 1s presented in Table 1 (p. 56).

Summary of the Purpose of the Study

This dissertation focusesz on two processes, cognitive and
affective, that may account for the widely replicated shifts toward
greater risk and conservatism following group discussion.

Two hypotheses, both based on a cognitive process, are sug-
gested as possible explanations for the shifts in risk. The first hy-
pothesis, informational influence, suggests that new information raised
during the group discussion influences the person's view of the situation
(i.e., his assessment of the utilities of the potential outcomes) and
this in turn influences his decision regarding risk. The second hy-
pothesis, the rationality hypothesis, suggests that the shifts are the
result of increasing rationality. More specifically, it asserts that
better use of the SEU maximization rule is made during the group discus-
sion than when the individual decides alone (i.e., discussion enhances
rationality). This enhanced rationality then influences the person's
decisions regarding risk.

In contrast to these two hypotheses, a third hypothesis
suggests that the shifts in risk are the result of an affective
process., It is argued that some potential rewards and punishments,
inherent in the circumstances under which the decision is made (i.e.,

in a group), influences the person's decision regarding risk.
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It is suggested that an SEU model of individual choice
behavior can be employed in testing these three hypohteses. The
methods used in four experiments designed to do this will be dis-

cussed in the following chapter.



CHAPTER III

METHOD

Four experiments were conducted in order to obtain data for

testing the SEU model and the three major hypotheses, This chapter

is concerned with the general design and data-collection material

used in these experiments. The specific procedures and results of

each experiment will be the topic of Chapters IV, V and VI.

Overview of the General Design

The basic data required for the analysis outlined above are

as follows:

1.

Individual risk-taking preferences (i.e., minimum acceptable
probabilities of success) before and after group discussion,
which will be designated as P, and Py respectively.
Individual assessments of the utilities' ratio (as in Equation
[7], p. 52) before and after group discussion, which will be
designated as 81 and 62, respectively.

Group decisions concerning risk-taking preferences and group
decisions concerning the utilities' ratio, which will be

designated as Pg and ﬁc; respectively.
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The present res;arch consists of a set of four experiments
employing the choice dilemma paradigm in order to obtain the
required data. 1In particular, the design of this set of experiments
is mainly concerned with two methodological problems.

First, if changes in risk preferences (p) and in assessment
of the utilities' ratio ($) do occur after group discussion, it must
be shown that these changes are indeed due to the group discussion
rather than other factors (e.g., greater familiarity with the task).
For this reason, a control condition was provided in the first experi-
ment in which group discussion does not occur. Instead, subjects (Sg)
were instructed merely to repeat their risk preferences and utilities'
ratio assessments,

Second, if changes in risk preferences are found to be cor-
related with changes in utilities' ratio assessments, it must be
ascertained that this relationship is not due to Ss attempt to give
consistent responses with regard to the two measurements, but rather
to the causal relationship between the two. In other words, according
to our theory, the risk preference is determined by the S on the basis
of his asséssment of the utilities' ratio. If he changes his assessment
of that ratio, then he will change his risk preference. However, when
both measurements of P and p are obtained before and after group discus-
sion, there is the possibility that concomitant changes will occur
not because of the causal relationship between utilities' ratio and
risk preferences as our theory (SEU) suggests, but because the Ss are
adapting one measure to the .other for reasons unrelated to the
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theory. An obvious pos;ibility is that the Ss are trying to appear
consistent. We shall term this possible effect resulting from the
adaptation of one measure to the other for reasons unrelated to SEU
the 'consistency effect'.

There are two principal ways to deal with the potential con-
sistency effect. First, we can minimize this possibility by employ-
ing measures of p and P that make it difficult for Ss to see the
relationship between the measures. Under these conditions consistent
reésponses .are unlikely to be the result of an artifact. This method
was used in Experiment 2 and more stringently in Experiment 3.
Generally speaking, in these two experiments the utilities' ratio
ﬁ was not measured directly as in Experiment 1, but instead, Ss made
separate assessments of the utilitiy of each outcome of é choice
dilemma (for each choice dilemma) in Experiment 2, and also made
independent assessments (i.e., using different set of scales for
the utility of each outcome) in Experiment 3. The utilities' ratio
for each choice dilemma was then computed on the basis of these
three different assessments according to formula [7] (see page 52)
rather than on the basis of one assessment as in Experiment 1.

This method also provides more detailed information on changes in
utilities of specific outcomes Us’ Uf and Uc’ in addition to the
information on changes in the utilities' ratio. This information
may make it péssible to determine which of the outcomes are reasses-
sed before there is a change in Ss' risk preference.

The second way to confront the problem of the consistency

effect is by eliminating the possibility of its appearance



61

altogether. This can be arranged by simply eliminating one measure
in one experiment and the other measure in a second experiment.
Since all the research on the risky-shift produced shifts in risk
preference using only measure of risk preference (p),our design
includes an experiment (Experiment 4) that involves only the
assessment of the utilities' ratio (§). These assessments were
made before and after group discussion for reaching unanimous group
‘assessment of that ratio. Consequently, any changes in P in
Experiment 4 that may be found to be correlated with changes in p
in other experiments cannot be interpreted as a consistency effect
s8ince no measure of p was obtained throughout this experiment. The

design of each of the four experiments in outlined in Table 2.

Table 2

EXPERIMENTAL DESIGN FOR SEU ANALYSIS OF THE EFFECTS OF
GROUP PROCESSES ON INDIVIDUAL AND GROUP DECISIONS
INVOLVING RISK

Individual Group Individual
Experiment Cholce and Assessment| Decision Choice and Assessment
Experiment 1:
Experimental . "
condition: P, P P, P,
Control
condition: | Py 61 None Py 62
—_—T
Experiment 2: | Py 61*(U5,Uc,uf) Pc Py PQ*CUS,UC,Uf}
. %k A x%
Experiment 3: | Py 61 (Us s UcsUg) Pc P, P, (Ug,Ug,Ug)
Experiment 4: 61 ﬁG 32
* D based on separate assessment of Us’ Uc and Uf.
** 3 based on Separate and independent assessments of Us’ Uc and Ug.
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Material

(a) Risk-taking measure: the same risk-taking instrument was
used for all the experiments that required measurements of risk prefer-
ences (i.e., Experiments 1, 2 and 3). The instrument consisted of a
questionnaire containing instructions and several choice dilemma items.
Eight items were used in Experiment 1; out of these eight items seven
were used in Experiment 2, and six items were used in Experiment 3.

The eight itens were chos;n to include three risky items
(i.e., items that have been found to yield risky shifts), three con-
servative items (i.e., items that have been found to yield conserva-
tive shifts) and two neutral items (i.e., items that have been found to
yiéld no consistent significant shifts). The three risky items were
taken from the original CDQ fully reproduced in Kogan and Wallach
(1964 ; Appendix E). These items (numbers 4, 6 and 11 in the CDQ)
begin with Mr. A, Mr. B and Mr. C, respectively, in our Opinion Ques-
tionnaire. From the three conservative items only one was taken from
the CDQ (number 12) and it begins with Mr. D in our questionnaire (Q).
The other two conservative items Mr. E and Mr. F, were taken from a
Q used by Stoner (1968). The two neutral items were also taken from
the CDQ (numbers 2 and 5). They begin with Mr. G and Mr. H in our
Q. All eight items are presented in Appendix A. The risky, conserva-
tive and neutral items were dispersed in the Q given to the Ss so that
no two items of the same type appeared adjacently.

Each choice dilemma was accompanied by the standard instruc-

tions to choose--between odds of 1, 2, 3, 4, 5, 6, 7, 8, or 9 chances
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in 10--the lowest odds of success acceptable in order to recommend
trying the uncertain (i.e., risky) alternative; or, instead, to indi-
cate that this alternative should not be attempted, no matter what
the odds. In the latter case, the response was scored as 10. Risk
was measured in the standard manner as the odds that were chosen by
the subject. The questionnaires and their instructions that were

used in Experiments 1, 2 and 3 are shown in Table 3,

Table 3

RISK~TAKING INSTRUMENT: QUESTIONNAIRES MEASURING
RISK-TAKING PREFERENCES (p)

Instructions
Questionnaire: Name _ Measure | in Appendix
Opinion Questionnaire Py A
Opinion Questionnaire P B
(group discussion and group decision)
Opinion Questionnaire P, c
(final personal decision)
Opinion Questionnaire#* P, D
(final opinions)

*
Note: Used only for control condition in Experiment 1.

(b) Direct assessment of utilities'’ ratio (Experiments 1
and 4): the same instrument for assessing subjective utilities'
ratio was used in Experiments 1 and 4. The instrument consists of

a questionnaire containing instructions followed by the same eight
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choice dilemmas as the; appeared in the Opinion Questionnaire;
however, they do not include the risk-taking scale of odds and the
lines instructing Ss how to respond on the scale. Instead, at the
bottom of each page presenting a choice dilemma a 15-point scale
was provided. From left to right respectively, the endpoints of the
scale were described as the "low desirability"and the "high desir-
ability" poles representing the outcomes of the uncertain alterna-
tive when it failed and when it succeeded. The subject was
instructed to try and pPlace himself in the position of the central
figure(s) of the situation and place an 'X' on the desirability
scale to indicate the relative desirability of the outcome of the
certain (cautious) alternative. Ss responses are scored from 1

(the extreme category on the left, low desirability) to 15 (the
eéxtreme category on the right, high desirability). The score
indicated subject's estimation of the utility of the certain alter-
native relative to the utilities of the outcomes of the uncertain
alternative. From this score the utilities' ratio 3 was obtained
directly (according to formula [7], p. 52) by dividing the score by
15. This.score of the utilities' ratio, or predicted probability,
is multiplied by 10 to make it comparable to the risk-taking
measurement that was scored in terms of odds to 10 rather than in
terms of probability. The eight choice dilemmas with their respec-
tive scales appear in Appendix E. The questionnaires and their
instructions that were used as the instrument for the assessment of

the utilities' ratio in Experiments1 and 4 are shown in Table 4.
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Table 4

UTILITIES' RATIO ASSESSMENT INSTRUMENT: QUESTIONNAIRES
MEASURING UTILITIES' RATIO (p)

Instructions
Quastionnaire: Name Measure in Appendix
Desirability Estimation Questionnaire 61 E
Opinion Questionnaire X ﬁG B
(group discussion and group decision)
Desirability Estimation Questionnaire ﬁz F
(final personal estimation)

The instruments that were used for indirect assessments of
the utilities' ratio in Experiments 2 and 3 will be described later,

each with its respective experiment.

In addition, a post experimental questionnaire was administered
at the end of each experiment. This questionnaire is presented in

Appendix G.



CHAPTER 1V

DIRECT MEASURES OF RISK AND UTILITIES' RATIO: EXPERIMENT 1

In addition to testing the hypotheses outlined above with SEU
model, this experiment is also éoncerned with the first question;
the extent to which group discussion rather than other factors (e.g.,
repeated experience with the task) is responsible for the shifts in
risk and for the concomitant shifts in utilities' ratio predicted
by the informational influence hypothesis. Therefore, the basic
design of this experiment consists of an experimental condition

with group discussion and a control condition without discussion.

Subjects

A total of 152 male students from the introductory courses
in psychology at The University of Michigan participated as subjects
in this experiment. The students participated during the winter

semester of 1970 as part of their course requirements.

Procedure

Ss were randomly assigned to two conditions. 1In the first

condition, the experimental condition, 90 Ss were run in 18 five-man
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groups. In the secoud,'control control condition, 621 Ss were run
in groups ranging in size from three to seven.

Briefly, the procedure involved the administration of five
questionnaires, measuring Py» Bi, Per Pys 32, in succession in the
experimental condition, and four questionnaires measuring Py» 61’
Py 32 in the control condition. Except for the questionnaire
measuring Pg in the experimental condition, the other four were
filled out by the Ss privately with no discussion among Ss. Thus
the administration of the third Q measuring Pg constitutes the
experimental manipulation of group discussion to consensus.

The procedure for the two conditions was identical for the
first two Qs. Ss arriving to the laboratory were welcomed by the
experimenter (E) and were seated at small tables. Each S was given
the first "Opinion Questionnaire". After all Ss read the inmstructions,
questions were answered by E. Then, Ss were told to fill out the Q
at their own rate. Upon completion tﬁe Qs were collected and the
"Desirability Estimation Questionnaire" was then given to each §S.
The same procedure was répeated with this Q as well as with the last
two Qs, "Opinion Questionnaire (final personal decisions)" and
"Desirability Estimation Questionnaire (final personal estimation)".

In each case Ss worked on these Qs privately.

1Although the control condition includes fewer Ss than the
experimental condition, it allows for statistical tests of the same
or even better power than those done with the experimental condi-
tion. This is because the tests using the data of the experimental
condition were based on groups (18), (i.e., means of the group
members' scores), whereas those using the control condition data were
based on S¢' individual decisions (62).
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The procedure i; the administration of the third Q, "Opinion
Questionnaire (group discussion and group decision)", requires some
elaboration. Before this Q was distributed, Ss were asked to
‘arrange their small tables in a circle so that they were facing

each other. Then the Qs were distributed and Ss were asked to

read the instructions:

In front of you is the same opinion questionnaire
that you filled out before. You have taken it in order
to familiarize yourself with all the situations, and to
give you some idea where you might stand on each one.

What we are really interested in now is having the
group discuss each situation in turn and arrive at a unani-
mous decision on each. You will recognize that a unanimous
decision is different from a majority vote.

When the group reaches its decision, each of you
should mark it in his own booklet so that you have a
record of the group's decision. You may not return to a
situation; discuss each one until the group decision is
reached and then go to the next.

Most groups are able to come to some decision if
those who disagree will restate their reasons, and if the

problem is reread carefully. Differences of opinion can
be bridged by discussion.

I am not going to participate in the discussion
al;hough I will be here to answer any procedural ques-

tions which may arise.

After Ss read these instructions they were allowed to ask
questions. They were then asked to proceed with the task. Ordi-
narily it took Ss less than five minutes to reach a unanimous deci-
slon on an item. However, in those cases (less than 15%) where no
consensus was reached within seven minutes of discussion, the E
interrupted the discussion and asked the Ss to mark their present

personal opinion at the moment each in his own Q. Ss were then

asked to start the discussion on the following item. The mean of
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these personal opinions (i.e., risk preferences) was taken in the
analysis in place of a unanimous group decision. Thus the instruc-
tions as well as the procedure were almost identical to those

used In other research demonstrating shifts toward risk and con-
servatism (e.g., Wallach, Kogan and Bem, 1962).

After the procedure was completed for all items, the Qs were
collected and the Ss were asked to rearrange their seating arrange-
ment as before, being seated separately behind the tables. Then
the last two Qs were administered as mentioned above, followed by
a "Final Questionnaire': a post experimental questionnaire
(Appendix G). From this Q, questions Numbers 1, 2, and 4 were
omitted for the control condition as irrelevant. Ss were also asked
to write their cumulative grade point average on this Q. After
these Qs were completed and collected, the purpose of the study was

explained to the Ss and they were dismissed.

Results

SEU model for individual choice behavior. The first question

that should be answered before we can turn to the analysis of the
group process is whether the SEU model of BDT proves to be a valid
model for individual choice behavior. In other words, do subjects'
initial choices (i.e., risk-level preferences) reflect the relation-
ship among utilities as required by SEU theory. It was already men-
tioned that in order to validate the SEU model, positive correlations

between p and ﬁ (i.e., p as in Equation [7], p. 52) should
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be obtained for each choice dilemma across Ss, as well as within
S8, across several choice dilemmas. Some of the results pertinent

to this question are presented in Table 5.

TABLE 5

MEANS OF UTILITIES' RATIO (P) AND RISK PREFERENCES (p)
AND PRODUCT MOMENT CORRELATIONS BETWEEN
UTILITIES'RATIO AND RISK PREFERENCE

Choice Experimental Condition (n=90) | Control Condition (n=62)
Dilemma Py P1 r P1 P1 r
A 4,12 4.17 L 51%* 4.23 3.85 57%%
4,71 4.73 JA2%% | 4. 83 4.89 .58%*
c 4.21 4.09 .38%% | 4,19 4.10 .55%%
D 5.66 7.01 Jhbd** | 6,16 7.06 .33%
E 6.86 7.72 .50%* 1 6,60 7.61 JS4k%
F 6.57 8.26 37%% | 6,67 7.60 .25%
G 6.80 7.81 «53%*% | 6,61 7.71 < 49%%
H 6.04 7.40 L40%% | 6,02 6.92 .59%%

Note: All tests are two tailed.
For SD of values of 31 and Py in this table see Appendix L

* p < .05
** p < ,01

The values of p, are given in odds in 10 (i.e., the probability
multiplied by 10). The values of ﬁ were calculated according to

Equation [7] and multiplied by 10 to make easier the comparison to

U -u

the values of p. Thus p =-10 Uc—U More specifically, p was com-
8

£
puted as follows:
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U
P =105
U, = S's score on the desirability scale.
UB = Highest possible desirability (i.e., score of 15).
Uf = Lowest posgsible desirability (0).

The results indicate moderate correlations between 61 and
P, for the choice dilemmas across Ss. All correlations are signi-
ficant beyond the .05 level. The results of both conditions are
virtually the same. This was eipected since these results were
computed on the basis of data that was collected in identical
Qs with the same procedure.

The means of ﬁl and p, of both conditions were plotted
against a prediction line prescribed by the SEU model and are
presented in Figure 1 (p. 72).

The results of the correlations across Ss for the choice
dilemmas support the SEU model. However, since the SEU 1s a
model for individual choice behavior its crucial test should be
based on correlations between p and § across {tems within Ss. For
this test a product moment correlation between p and P across the

eight choice dilemmas was computed for each individual S. Each

+
correlation was then transformed to Z score (i.e., 2 = l/2loge %:fb.

These scores were summed and averaged. The transformation of the
mean Z scores to r yielded r = .74 and r = .72 for experimental
condition and control condition respectively. Each correlation was

significant beyond the .001 level. Thus crucial support for the

SEU model was obtained.
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Fig. 1. MEANS OF UTILITIES' RATIO (6) AND RISK PREFERENCE (p) OF EIGHT
CHOICE DILEMMAS PLOTTED AGAINST SEU MODEL PREDICTION LINE

Py SEU Prediction Line

9 1 Experimental Condition: £

- : p = -2.04 + 1.50

)
L} rd

0 1 2 3 4 5 6 7 8 9 10 P
Apl

SEU Prediction Line

Control Condition:

I, 5 = 0.99
P1P;

0 1 2 3 4 5 6 7 8 9 10

Note: Each data point is surrounded by two standard errors

(i.e., one in each direction) of Py and 61'
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The Ss' correlations were in turn correlated with their grade
point average as reported in the post experimental questionnaire and
yielded negligible nonsignificant correlations of .07 and .10 “or
the experimental and the control conditions, respectively., It there-
fore seems that the strong correlations within Ss are not simply a
matter of the ability to see some connection between the scales
measuring p and ﬁ, but more likely, due to real processes which
occur when the person must think about choosing between alternative

courses of action with different outcomes, as suggested by the SEU

model.

How the utilities' ratio changes: analysis of the informational

influence hypothesis. The next analysis is concerned with the

question of whether informational influence is the process respon-
sible for the shifts in risk preferences. The results pertinent for
this analysis are presented in Table 6 (p. 74).

First it should be noted that in the experimental condition,
risky-shifts were produced on the risky items A, B and C; conserva-
tive-shifts on the conservative items D, E and F; no shifts were
found on the neutral items G and H (Column pG-pl). These shifts in
risk preference hold up for individual decisions following the group
discussion as shown in Column P,~P,. Moreover, no such consistent
and significant shifts appear in the control condition.

Second, for the experimental condition the changes in ﬁ are
perfectly consistent with Fhe shifts in p. There is a decrease in
P for the risky items A, B, C (p< .01), an increase in p for the

conservative items D, E, F (p< .05), and only negligible changes in
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ﬁ on the neutral items é and H. The product moment correlation
between mean shifts in risk preference (pz-pl) and mean shifts in
utilities' ratio (ﬁz—ﬁl) across the eight items ig r = .98 (p< .001).
Though there are some shifts in P in the control condition, they are
small and only two of them are statistically significant. More
importantly, these small shifts in p did not appear consistently in
each dilemma type nor corresonding to the changes in p. The correla-
tion between P,~P, and ﬁz-ﬁl is negligible, .08, and not significant.
A more stringent test of the informational influence hypothesis
should be based on the correlation between changes in p and changes
in p within S8 across the eight items. For each S a product moment
correlation between shift in risk preference (i.e., p2-pl) and shift
in utilities' ratio, (ise., 62-61) was computed across the eight items.
These correlations were transformed to Z scores and averaged. The
means Z scores of the experimental and control conditions were trans-~
formed to r again yielding r = .51 (p<.001) and r = .14 (p< .05),
respectively. It then seems clear that for the average S in the
experimental condition a shift in risk preference is associated with
a change in the way he assesses the relative utilities of the outcomes
(i.e., utilities' ratio). Consequently, the informational influence

hypothesis gain additional support.

Shifts in risk: analysis of the rationality and the affective

hypotheses. The next analysis has to do with whether the shifts can
in part be accounted for by increased rationality (i.e., better

miximization of SEU) or by an affective process due to the group

discussion,
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According to the SEU model for individual choice behavior, a
S determines his risk preference on the basis of his assessment of
the utilities' ratio. If choices are made on this basis, then p
should be equal to . Furthermore, 1f choices on that basis are
considered rational, then any difference between p and § indicates
deviation from rationality. If Ss change their risk preference (p)
80 as to make it more closely correspond to their evaluation of the
outcomes (i.e., to the utilities' ratio p), the difference between
p and p will decrease i.e., the goodness of fit between p and ﬁ will
increase as follows: lpl-ﬁll—lpz-ﬁzf > 0 (see also Table 1). If the
increased goodness of fit 1s due to changes 1in p but not in 3,
enhanced rationality has occurred. 1If goodness of fit decreases due
to changes in p, this would be evidence for an affective process,
Suppose the increase in goodness of fit occurs only in the experi-
mental condition and not in the control condition. It clearly must
be produced by group discussion. The results relevant to this analysis
are presented in Table 7 (p. 77) From these data it can be concluded
that (a) there was not even the slightest evidence for an affective
process and in turn it seems that a process of rationality has taken
place; (b) this process is due to the group discussion; and (c) this
process may account for the shifts toward greater risk and conserva-
tism,

There are negligible nonsignificant increases in the corre-
lation between p and p in the experimental and the control condition.
In every case the difference is tiny and not significant. There

were however small but statistically significant increases in these
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correlations within §§.across items, The mean initial correlation
within S, (based on Z transformation), in the experimental condition
increases from r = .74 to r = .89 (difference significant; p < .001)

as well as in the control condition from ¥ = .72 to r = .81 (difference
significant; p < .01). The conclusion that can be drawn from these
results is that to the extent that increased rationality occurred, it
was only small, and more important, it was not due to the group dis-
cussion since similar increases .in correlations occurred in both
conditions.

However, increase in the magnitude of the correlations
between p and p may only suggest——but not prove--that increased
rationality occurred. As was mentioned above, the crucial test
concerning rationality lies in the goodness of fit between p and P.
For that matter the absolute difference between the two values was
compared before and after group discussion i.e., |p1-§1]—[p2-§2|.
These computations were performed across Ss for every single choice
dilemma item separately and then, again, for every S across the
eight iteps. For the experimental condition there were significant
increases in rationality (decrease in differences between p and f)
after group discussion for every risky item, for two out of three
coneervative items (but significant for pooled data of the conserva-
tive items) and small nonsignificant increase in rationality in the
two neutral items. The mean goodness of fit within Ss across the
items also increased by .41 (from 1.75 to 1.33; difference signifi-
cant beyond the .001 level). In the control condition, these compu-

tations yielded only small nonsignificant increases in goodness of
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fit in seven out of eiéht items. The mean goodness of fit within Ss
across the eight items increased by .27 (from 1.74 to 1.47; difference
significant beyond the .0l level) somewhat lower than in the experi-
mental condition though the difference between the two conditions
was not significant.

It may be concluded then that slight increase in rationality

appeared in both conditions as indicated by the small increases in

correlations; more importantly, .there was an increase in goodness
of fit for every single item, as well as within Ss across the eight
items. However, since these increases appeared in both conditions
they cannot be attributed to group discussion, but rather are probably
due to increased experience with the task. Nevertheless, the increases
in goodness of fit appear to be greater in the experimental condition
than in the control condition on almost every item. These greater
increases may be attributed to the group discussion. Consequently, it
1s important to determine to what extent these increases in goodness
of fit could also account for the shifts in p toward greater risk and
conservatism that are also due to group discussion.

Suppose the initial p for the risky items was above the initial
P and the initial p for the conservative items was below the initial
p. That is to say, the person initially violates rationality in the
former case by being too cautious and in the latter case by being too
risky. Then, 1f as a result of the group discussion on each item the
p moved closer to the initial P (i.e., decrease in p for risky items
and increase in p for the conservative items), it could unequivocally be

concluded that the shifts occur because the individual has become more
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rational, and he hag bécome more rational because of the discussion.
Close examination of the data discloses that this is not the case.
Consider the results that were presented in Table 5 (p. 70). It is clear
that for the three risky items, the risk preferences p before
discussion are virtually identical to those of the 3 (p = 4.17;

4.73; 4.09 and B = 4.12; 4.71; 4.21, respectively). So, the
risky-shifts produced on these 1items cannot be accounted for by
increased rationality since there were no deviations from rationality
on these items to begin with.

For the three conservative items the initial p was always
higher (rather than lower) than the corresponding § (p = 7.07; 7.61;
7.60 and P = 6.16; 6.60; 6.67, respectively). So, if any process of
rationality occurs on these items, it should lead to risky-shifts!

When more rigorous analysis of the data is performed to test
the rationality hypothesis, the rationality hypothesis becomes
untenable. According to the model presented in Table 1 (p. 56), in order
to support the rationality hypothesis the analysis requires that
|p1—§1|>]p2-62[ for total means of both risky and conservative items,
provided that the shifts in P are greater than those in p (i.e.,
lpz-pll>lﬁ2—ﬁ1|). The results of this analysis in the experimental
condition are presented in Table 8 (p. 81).

These data make it evident that the risky items do not demon-
strate any increase in rationality that could account for the risky-
shifts. The conservative items demonstrate a negligible increase in
goodness of fit. However, 'as will be shown below, this increase in

goodness of fit was not due to changes in.p but rather to changes in
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TABLE 8
MEAN GOODNESS OF FIT BEFORE AND AFTER GROUP DISCUSSION

AND MEAN INCREASE IN GOODNESS OF FIT ON RISKY,
CONSERVATIVE AND NEUTRAL ITEMS

Choice Dilemma Goodness of Goodness of Increase in
Type fit before fit after Goodness of fit
lPl‘Bll lpz—szl lpl'sl l - , pz_ﬁz l
Risky
A 0.04 ' 0.09 -0.05
B 0.02 0.01 0.01
Cc 0.12 0.08 0.04
Mean 0.06 0.06 0.00
Conservative
D 1.34 0.95 0.39
E 0.85 0.76 0.09
F 1.68 1.54 0.14
Mean 1,29 1.08 0.21
Neutral
G 1.01 0.89 0.12
H 1.36 1.28 0.08
Mean 1.18 1.08 0.10

ﬁ, and therefore, cannot be interpreted as a result of a rationality
process,

Finally, if we reexamine Table 6 (p. 74) it is clear that the small
increase in goodness of fit that was found in the earlier analysis
cannot account for ggz_parf of the shifts in risk preference due to

group discussion., For the risky items, the changes in 8 were
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virtually identical to those in p (-.92 compared to -.96, respec-
tively). For the conservative items the changes in p were even
greater than those in p (.74 compared to .53). Consequently,
Increased goodness of fit due to changesin p alone (shifts in risk
preference) is nowhere in evidence,

Thus our first experiment demonstrated that individuals are
fairly rational in terms of maximization of SEU. Though the
shifts toward greater risk and conservatism can in no way be
explained by an increase in rationality, they cannot be explained
by an affective process either. This is because only increases in
the goodness of fit between p and 6 were observed rather than decreases
required by the affective hypothesis. Therefore, these results
provide even stronger evidence against the affective hypothesis than

against the rationality hypothesis.

Conclusions and Discussion

This experiment produced results which provide direct support
to the SEU model of individual choice behavior and also to the infor-
mational influence hypothesis. It also produced direct and strong
evidence against the affective hypothesis and the rationality
hypothesis purported to account for the shifts in risk preference.

More specifically:

1. The basic factor responsible for shifts both in risk preference
(1.e., risky and conservative shifts) and in assessments of

utilities' ratio is group discussion.
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2. Initial risk prefe;ence is moderately correlated with utilities'
ratio for every choice dilemma across Ss and strongly correlated
with utilities' ratio within Ss across choice dilemmas.

3. There is some small increase in rationality in both experimental
and control conditions and mainly within Ss which appears to be
the result of increased experience with the task rather than due
to the group discussion.

4. The shifts in risk preference toward greater risk and conserva-
tism are correlated with consistent shifts in assessment of the

utilities' ratio for all choice dilemmas both across and within

Ss.

It is commonly accepted in psychology that an individual's
choice behavior is determined by his assessment of the potential
rewards and punishments (i.e., utilities) in the situation. If so,
the correlations cbtained between risk preference and utilities'
ratio indicate a causal relationship. That is to say, S's assess-
ment of the utilities' ratio determines his risk preference in a
choice dilemma. On the basis of this argument one can conclude that
the shifts in risk are due to a cognitive process of informational
influence regarding the assessment of the utilities of the outcomes
in the choice dilemma situation. Thus, our results support the
informational influence hypothesis. However, this should not be
considered conclusive evidence for the hypothesis until the possibility

of a consistency effect is ruled out. This will be the purpose of the

following experiments.



CHAPTER V

INDIRECT MEASURES OF UTILITIES' RATIO: EXPERIMENTS 2 and 3

These two experiments provide additional tests for the
hypotheses while attempting to minimize the possibility of a con-
sistency effect (i.e., Ss trying to adapt one measure $, to
another p, in order to appear consistent). Unlike Experiment 1,
in these experiments Ss'assessment of the utilities' ratio (f) will
be measured indirectly by obtaining separate judgments of the
utilities of the outcomes. The utilities' ratio is then computed
from these separate judgments. With this method of assessing
utilities it may be possible to determine whether the shifts in
risk occur as a result of a change in the utility of a particular
outcome, of all outcomes or, alternatively, of particular combina-

tions depending on the choice dilemma item.

Subjects

A total of 164 male students from the introductory courses
in psychology at The University of Michigan participated as subjects
in the two experiments. The students participated during the winter
semester of 1970 as part of their course requirements. Eighty-five
Ss participated in Experimént 2; all were run in 17 five-man groups.

Seventy-nine Ss participated in Experiment 3. They were run in 15

84
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five-man groups and one four-man group, composing a total of sixteen
groups. Each experimental session with a group lasted approximately

‘seventy-five minutes.

Material

(a) Risk-taking measure: the same Choice Dilemmas task (1.e.,
questionnaires) that were used in Experiment 1 for the measurement of
Pys Pgs and p, were used in theée two experiments. Due to a time
limitation on the availability of the Ss for these two experiments,
one item was omitted from the Qs of Experiment 2 and two items were
omitted from the Qs of Experiment 3. Thus the Choice Dilemmas task
employed in these experiments consists of seven items in Experiment 2

and six items in Experiment 3 as follows:

Experiment 2 Experiment 3

Risky items: A, B A, B
Conservative ite?s: D, E, F E, F
Neutral items: G, H G, H

Aggin, the items were arranged in the Qs so that no two
items of the same type (i.e., risky, comservative or neutral)
appeared adjacently. The scoring of the risk preference (p) was
identical to the standard method used in Experiment 1.

(b) Assessment of utilities' ratio: two different methods

of assessing utilities were attempted.



86

In Experiment 2; the utilities of the outcomes: Uf, US and

Uc’ were each assessed separately. Below each of the seven choice

dilemmas there was a desirability scale (see Appendix H). The scale
conéists of a 1ine (140 mm) with the left and right endpoints repre-
senting the least and most desirable event Or outcome that the S
could conceive. The instructions were as follows:

Try to place yourself in the position of Mr. X, (i.e., the
central figure in the choice dilemma situation), and, Indi-
cate with lines across the scale and letters above the lines,
the desirabilities of the following alternatives and their
outcomes:

F: (that of the uncertain alternative when it is attempted
and fails--a short description of that event is provided).

S: (that of the uncertain alternative when it is attempted
and succeeds—--a short description of that event is
provided).

C: (that of the certain alternative—-a short description
of that event is provided).

Ss were instructed to make their assessments in the same order

presented by the letters F, S and C.

The utility of each outcome was scored according to the dis-
tance in mm of the intersection of the line representing this utility
from the left-hand endpoint of the desirability scale. Thus low
values indicate low utilities. The utilities' ratio was calculated
according to formula [7] (see P. 52) and multiplied by 10 to make the

U.-Ug

scores comparable to the risk-taking score as follows: P = 10 .
U -vu
s f

In Experiment 3 as in Experiment 2, the assessment of the
utilities' ratio (P) again involved the separate assessment of each
of its components i.e., Uf, Us and Uc. However, unlike in Experiment
2, these assessments are done independently of one another on separate
sets of semantic differential scales provided on the page below each

item (see Appendix J). The particular four bi-polar adjectives
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chosen are known to ha#e high loading on the evaluative factor of the
semantic differential (see Osgood et al., 1957)., The position
of'the positive and negative adjectives were reversed from left to
right all along the sets of scales so as to make it difficult to
respond in an ostensibly consistent fashion.

A score of "one'" was assigned to responses at the negative
endpoint, increasing up to "nine" for responses at the positive end-
point. For each set of four scales, the four scores were then summed.
This sum was taken as the score representing the utility of the
particular outcome assessed by the four scales. Thus, low scores
represent low utility outcomes and high scores represent high utility
outcomes. The utilities' ratio (5) was computed from the outcomes
utilities' scores in the same manner as in Experiment 2,

The following Qs with their instructions were used as the

instruments for the indirect assessment of the utilities' ratio in

Experiments 2 and 3 presented in Table 9 (p. 88).

Experimental Design and Procedura

The experimental design and procedure of Experiments 2 and
3 was identical to that of the experimental condition in Experiment 1
(Table 2,p. 61). The difference among them lies only with the methods
employed for assessing the utilities' ratio. Whereas a direct
assessment of the utilities' ratio was employed in Experiment 1, two

different, indirect methods of assessment were employed in Experiments

2 and 3.
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TABLE 9

UTILITIES ASSESSMENT INSTRUMENT: QUESTIONNAIRES
MEASURING Uf, Us and Uc

Questionnaire Measure Instructl?ns
in Appendix
Experiment 2:
General Desirability Estimation Questionnaire 61 H
General Desirability Estimation Questionnaire
(final personal estimation) 32 I
Experiment 3:
General Desirability Estimation Questionnaire 61 J
General Desirability Estimation Questionnaire R
(final personal estimation) P, K
Results

SEU model for individual choice behavior. The following

analysis is identical with that performed on the results of the
previous experiment. Again we are concerned with the validity of
the SEU as a model for individual choice behavior. The results
relevant to this analysis are the product moment correlations
between utilities' ratio (p) and risk preference (p) across Ss
for each item. But even more relevant are the correlations
within Ss across the choice dilemma items. Some of these results
are presented in Table 10 (p. 89).

The results of Experiment 2 demonstrate moderate correlations

between utilities' ratio and risk preference for the choice dilemmas
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TABLE 10

MEANS OF INITIAL UTILITIES' RATIO (ﬁl), RISK PREFERENCE (pl), AND
PRODUCT MOMENT CORRELATIONS BETWEEN
UTILITIES' RATIO AND RISK PREFERENCE

Choice Experiment 2 (N=85) Experiment 3 (N=79)
2 r

Dilemma | 3P, 1 P8 | B P, | By
A 3.55 3.87 . e31%% | 2.69 4,25 Ak
B 5.03 | 4.98 L49%% | 577 | 5,01 .18
D 5.29 6.46 «35%%
E 7.29 7.80 LS4k 9.51 7.59 .28%
F 5.84 8.73 JA1E% | 4,65 8.32 .32%%
G 6.79 6.65 L29%% | 7.04 7.25 .12
H 4.54 | 6.87 LA0%% {2 84 7.08 .0€

Note: All tests are two tailed

For SD of values of ﬁl and P,y in this table see
Appendices M and N.

* p<.05
*% p< .01

across Ss. All the correlations are significant beyond the .01 level.
The results of Experiment 3 are not fully consistent with those of
Experiment 2 as only three out of the six correlations are of moderate
value and significant.

The means of 61 and Py in Experiments2 and 3 were plotted
against a prediction line prescribed by the SEU model and are

presented in Figure 2 (p. 90).
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Fig. 1. MEANS OF UTILITIES' RATIO (f) AND RISK PREFERENCE (p) OF
SEVERAL CHOICE DILEMMAS PLOTTED AGAINST SEU MODEL
PREDICTION LINE
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Thus, the correlations across Ss for the choice dilemmas
support the SEU model, with the exception that in Experiment 3 there
were three items that did not demonstrate significant correlations.
Close examination of the data revealed that on these items, there
were a few Ss (less than 2%) that deviated from the basic assumption
of the model (see p. 50) and assessed the utilities of the outcome
of the certain alternative Uc either lower than Uf or higher than
Us' These assessments strongly affected the utilities' ratio and
created strong deviations that led to the small correlation of these
particular items.

However, these deviations from the model that were caused by
a few Ss could not affect the crucial test of SEU model; the correla-
tions within Ss across the choice dilemmas. Again, product moment
correlations within Ss were computed and transformed to Z scores.
The mean Z scores were .65 in Experiment 2 and .38 in Experiment 3,
corresponding to r = .57 and r = ,36, respectively. Although these
correlations between p and § are somewhat weaker than those obtained
In Experiment 1, they are nevertheless statistically significant
(p< .001 for both). Since these correlations were obtained through
separate and independent assessments of utilities, they provide
additional support for the SEU model above and beyond that provided

by the results of Experiment 1.

How the utilities' ratio chances: analysis of the informational

influence hypothesis. The results pertinent for this analysis are

presented in Table 11 (p. 92).
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The pattern of ;esults of Experiments 2 and 3 is virtually
identical to that produced in the experimental condition of Experi-
ment 1. Risky-shifts were produced on the risky items (p<.001),
conservative-shifts on the conservative items (significant beyond
.01 for every item in Experiment 3 and for the pooled data in
Experiment 2), and no shifts were found for the neutral items
(see columns pG—pll These shifts remain for individual decisions
following the group discussion as shown in column Py~Py- Moreover,
the shifts in utilities' ratio (p) are almost perfectly consistent
with the shifts in risk preference (p). There are decreases in P
on the risky itemsl and increases in ﬁ-on the conservative items.
These shifts based on pooled data obtained from items on the same
type are statistically significant beyond the .05 level. Although
there are some shifts in p on the neutral items, they are not con-
sistent, The correlation between mean shifts in risk (pz—pl) and
in utilities' ratio (ﬁz-ﬁl) across items is r = .85 (p< .05) for
Experiment 2 and r = .93 (p< .01) for Experiment 3.

Again, the more stringent test of the informational influence

hypothesis regarding the correlations between shifts in p and P

1These decreases (i.e., negative utilities' ratio shifts) are
substantial. Nevertheless, the mean shift in item B in Experiment 2
and in items A and B in Experiment 8 is statistically not significant.
The lack of statistical significance is the result of the responses of
three Ss (one in each item) whose utilities' assessments deviated from
the basic assumption concerning the applicability of the SEU model for
a choice dilemma (see p. 50, the assumption stating that Uf< Uc~<Us).

These Ss assessed the utility of the certain alternative (Uc) either
much lower than the utility of failure (Uf) in the uncertain alterna-

tive, or much higher than the utility of buccess (US) in the uncertain
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within Ss was performeé. The correlation between P,~P; and ﬁz—ﬁl
across items was computed for each S and transformed to Z scores.
The mean Z scores were transformed again, resulting in correlations
of r = .40 and r = .63 for Experiments 2 and 3, respectively. Both
correlations were statistically significant beyond the .001 level.
The pattern of results demonstrated by Experiments 2 and 3
is identical to that produced by Experiment 1. Consequently, sub-

stantial support has been added to the informational hypothesis.

Shifts in utility of individual outcomes: the utilities' ratio

decomposed. The utilities' ratio was obtained in Experiments 2
and 3 through diractagsessments of its components (i.e., the
utilities of the three outcomes Uf, Us and Uc involved in each
choice dilemma). Thus it may be possible to find out whether the
shifts in risk preference occurred as a result of a change in the
utility of a particular outcome or, alternatively, whether the
shifts occurred as a result of changes in the assessment of all
outcomes or different ones depending on the particular item. For
this analysis, the assessment of each outcome after the group
discussion was subtracted from the initial assessment before the
group discussion. The mean differences (shifts) in the assessments

of outcomes' utility for each item are presented in Table 12 (p. 95).

alternative. These few, but strong, 'deviant' responses strongly
affected the magnitude of the utilities' ratio and the variance
resulting in shifts which are statistically not significant. To
demonstrate this we eliminated the data of the groups where the
deviant responses occurred (only one group in each item) and com-
puted the mean utilities' ratio shift again. The computation pro-
duced substantial negative shifts of -.57 for item B in Experiment 2,
and -1.05 and -.92 for items A and B respectively, in Experiment 3,
all significant beyond the ,05 level.
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TABLE 12

MEAN SHIFTS IN OUTCOMES' UTILITY (Uf, Uc’ US)

FOLLOWING GROUP DISCUSSION

Choice Experiment 2 (N=85) Experiment 3 (N=79)
Dilemma
Type Va7 Ue1|VeaUe1|Ys27Ys1 | Vg2 Vs1 |Ye2 Ve1 1Yo Vs
Risky
A 2.99 -3.79 -0.13 1.74%% {-1,03 0.63%
B 6.91%%|-1,43 0.96 1.83*%*% [-0.67 0.67%
Mean 4,95%%| -2 .61 0.41 1.78%% | -0, 85% 0.65%%
Conservative
D 3.68 6.15% |-1,82
E -2.58 1.72 2.66 -0.06 0.41 -0.44
F 0.02 B.54%%(-1,08 =0.44%% 3.14%%%| -0,02
Mean 0.37 5.47%%{-0,08 -0.25 1.77%%%-0.23
Neutral
G -0.26 -2.35 2.13 -0.26 -0.08 0.47
H 0.45 10.29 -3.56%* 0.64 2.26%*% [-0.10
Mean 0.09 3.97 0.71 0.19 1.09 0.18
Note: All tests are two-tailed correlated t-tests.

For 8D of values in this table see Appendices M and N.

*p< .05
**p< .01
*%%p < ,001
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Keep in mind that the values tabulated in Experiment 2 represent
millimeters and those in Experiment 3 represent sum of scores of
four semantic differential scales. The scores therefore cannot be
compared across the experiments.

Overall, the results in Table 12 show a complex pattern.

The extent to which changes in utilities of specific outcomes con-
tributed to the change in the ratio varies from item to item. For
example, in item A, the increase in Uf, in combination with a
decrease in Uc’ contributed most to the decrease of the utilities'
ratio for that item. For item B, the change in Uc alone contributed
more than any other utility change to the decrease in the utilities’
ratio. Similarly, for item F, the main determinant of change in the
utilities' ratio is the change in Uc' The results of the above
mentioned items are identical in both experiments, and those results
concerning the remaining items are also comparatively close.

It therefore seems that the locus of the informational influ-
ence varies from item to item; on some items, the major informational
influence concentrates on the assessment of the utility of one parti-
cular outcome or alternative, and on other items, it concentrates on
the utility of another outcome, or combinations thereof. There is
no completely consistent pattern of influence that cut across the
items. Nevertheless, it seems that the informational influence on
the risky items is mainly concentrated on the consequences of failure
at the uncertain alternative whereas the informational influence on

the conservative items is mainly concentrated on the consequences of

the certain alternative.
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Shifts in risk: analysis of the rationality and the affective

hypotheses. Again, the same analysis that was performed on the results
of Experiment 1 in order to determine whether a rationality process or
an affective process could account for the shifts in risk, was also
performed on the results of Experiments 2 and 3.

It has already been discussed that according to the SEU
model, a process of rationality implies that Ss change and move their
risk preference (p) toward their initial assessed utilities' ratio
(i.e., they move the p closer to the P). Increased correlations
between p and p after group discussion, namely r_ . >r A s may give

PPy PPy

gome indication for the existence of a process of rationality.
However, as was already mentioned, the real test of increased ration-
ality should be based on the goodness of fit between p and p.
Increased goodness of fit (i.e., decreased difference) is direct
indication of enhanced rationality, provided it occurs as a result of
the change in p (and not in P). The obverse (i.e., decrease in
goodness of fit because of changes in p) is evidence for an affective
process, ‘The results relevant for this analysis are presented in
Table 13 (p. 98).

These results do not indicate enhancement of rationality
following discussion. First, the correlations between p and p did
not increase after group discussion in Experiment 2. Some increases
were observed in Experiment 3 but these were negligible. There were
however substantial increases in correlations within Ss 1in both
experiments. The mean initial correlation within Ss (based on Z

transformation) in Experiment 2 increased from r = .57 tor = ,73,
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as well as in Experime;t 3 fromr = ,36 to r = .65. Both differences
were significant beyond the .001 level. While we do not have a con-
trol condition with no discussion it seems that these increases in
the correlations within Ss, as in Experiment 1, were due to increased
experience with the task rather than to other factors. The analyses
that follows strengthen this impression.

A second reason for rejecting the idea of enhanced rationality
is that there were no increases in the goodness of fit in both Experi-
ments 2 and 3 for the risky or the conservative items. There were,
however, some increases in goodness of fit for the two neutral items
in Experiment 2 and for one neutral item in Experiment 3. Most
importantly, there were no significant increases in the means of
goodness of fit between p and ﬁ within Ss in either experiment. 1In
Experiment 2, the means of the goodness of fit within Ss before and
after group discussion were 2.22 and 2.09, respectively, with
negligible nonsignificant differences of 0.12. In Experiment 3,
these means were 3.12 and 3.18 with a negative difference of -0.06.
These latter findings differ from those of Experiment 1 in that they
show no real sign of increased rationality due to group discussion.
Therefore, it seems unlikely that the shifts in risk preference
that were produced in these two experiments can be accounted for by
rationality. Moreover, to determine more conclusively whether
rationality could account for at least part of the shifts in risk
preference, we performed further analysis, as in Experiment 1. Recall
that support for the rationality hypothesis requires that

Ipl—ﬁll—]p2—§2|>0 for the total means of both risky and conservative
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items, provided this i;crease in goodness of fit occurred as a result
of shifts in p but not in B. The results of this analysis are
presented in Table 14 (p. 101).

It is clear that no real increase in the goodness of fit
following discussion occurs in either experiment. However, the
conservative and the neutral items show some small increases in the
goodness of fit, but, as in Experiment 1, these cannot be interpreted
as enhanced rationality. Closer examination of the data presented
in Table 11 discloses that the increase in goodness of fit for the
conservative items was the result of the big shifts in P rather
than in p, contrary to what the rationality hypothesis predicts.

For these items, the mean shifts 1in p was .46 and the mean shift in
b was .60 in Experiment 2. These mean shifts were .95 and 1.06 in
Experiment 3, respectively.

It is also clear that no real consistent decreases in the

goodness of fit occurred in Experiments 2 and 3 either. Conse-

quently, it is most reasonable to conclude that the rationality and

the affective hypotheses are untenable.

Conclusions

Although different methods of assessment have been used to
obtain the data in Experiments 2 and 3, the results of these experi-
ments are in perfect agreement and also parallel the results of
Experiment 1. The possibility of a consistency effect has been
sharply reduced by the indi;ect assessment of the utilities' ratio

employed in Experiments 2 and 3. Thus additional support is
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provided for the concliusions that have already been drawn on the
basis of the results of Experiment 1.

Overall, the results of Experiments 2 and 3 lend additional
support to the SEU model of individual choice behavior and the
informational influence hypothesis as an explanation for the shifts
in risk preference. 1In particular, the results of these two experi-
ments demonstrated that the locus of the informational influence
varies from item to item. On some items, the major informational
influence concentrates on the assessment of the utility of one
particular outcome or alternative, and on other items, it concen-
trates on the utility of another outcome or combination thereof,
There is no completely consistent pattern of influence that cut
across the items nor even within each category of risky, conserva-
tive or neutral items. Nevertheless, it seems that the informational
influence on the risky items is mainly concentrated on the consequ-
ences of failure at the uncertain alternative whereas the informa-
tional influence on the conservative items is mainly concentrated
on the consequences of the certain alternative.

Finélly, the results of these two experiments, together with

the results of Experiment 1, demonstrated fairly conclusively that
the enhancement of rationality and the affective hypotheses as exp-

lanations of the shifts in risk preference are untenable.



CHAPTER VI

GROUP DISCUSSION AND GROUP DECISION ON
THE UTILITIES' RATIO: EXPERIMENT 4

In this experiment the potential occurrence of a consistency
effect is entirely eliminated by omitting all measures of risk
preference from the design. Thus only the assessment of the
utilities' ratio is obtained before and after group discussion.
Furthermore, unlike all other experiments, the group discussion in
this experiment is on the utility of the certain alternative, Uc’
relative to the utilities of the outcomes of the uncertain altern-
ative, Uf and Us. In other words, the group discussion to consensus
is on the utilities' ratio, P, rather than on risk, p. According to
the informational influence hypothesis we expect to find the same
shifts ip the utilities' ratio in this experiment as in Experiment 1.
These shifts should correspond in direction to the shifts in risk

found in Experiments 1, 2 and 3 on the same items.

Subjects

Seventy-six Ss participated in this experiment. The Ss were
male students from the introductory courses in psychology at The
University of Michigan. They particpated in the experiment during the

winter semester of 1970 as part of their course requirements. The Ss

- 103
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were run in 16 groups; 13 five-man groups, 2 four-man groups and

one three-man group.

Experimental Design and Procedure

Briefly, the experimental design and procedure consisted
of the administration of three Qs in succession, two of which are
identical to those used in Experiment 1, The first Q was adminis-
tered to obtain Ss' private asséssment of the utilities' ratio on
each choice dilemma before the group discussion (ﬁl) (see Appendix

E). The second Q was administered to obtain unanimous group decision

(assessment) regarding the utilities' ratio (BC) (for instructions

see Appendix B). The third Q was administered to obtain private
assessment of the utilities' ratio after the group discussion (ﬁz)
(for instructions see Appendix F)., The experimental procedure is
identical to that used in Experiment 1, the critical difference
being that the group must decide about Uc relative to Uf and Us
(1.a., the utilities' ratio), instead of about p (i.e., risk pre-

ference) as in past work where group decisions are always about p.

Results and Discussion

The results are presented in Table 15 (p. 105). For com-
parison purposes, data from our earlier experiments are included.

These results demonstrate a clear cut pattern. Negative
utilities' ratio shifts were produced in the risky items (signifi-

cant beyond the .00l level for the pooled data). Positive utilities’
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ratio shifts were prod;ced in the conservative items (significant
beyond the .01 level for the pooled data). The utilities' ratio
shifts that were produced in the neutral items were small, incon-
sistent and statistically not significant. Moreover, the negative
and positive significant shifts in utilities' ratio also appear
in comparing pre and post group decisions of the utilities' ¥atio
(see column ﬁz—ﬁl). This indicates private acceptance of the
group decisions regarding the assessment of the utilities' ratio
with only negligible differences between the group decisions and
the second private assessments (see column ﬁz-ﬁG). Furthermore,
these shifts are very close to those found in Experiment 1.

The product moment correlation between the mean shifts in
utilities' ratio (column ﬁz-ﬁl) of the present experiment and the
mean shifts in risk preference in Experiments 1, 2 and 3 column
(pz—pl) is r = .93 (p< .0l1). Thus, these results regarding shifts
in utilities' ratio closely parallel the pattern of results
regarding shifts in risk preference which were obtained on same
choice dilemmas in Experiments 1, 2 and 3. This rules out the
interpretation that the results of these experiments were due to
a consistency effect i.e., Ss adapting their assessment of utilities'
ratio to changes (shifts) in risk preference in order to appear
consistent,

According to the informational influence hypothesis the
shifts in risk are merely an epiphenomenon of the changes in the
assessment of the outcomes. (i.e., utilities' ratio shifts). There-

fore, it is reasonable to expect that the latter shifts would be of
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equal or greater magniéude than the former ones. For this analysis
the means of the utilities' ratio shifts in Experiment 4 were com-
pared to the means shifts in risk preference in Experiments 1, 2
and 3. The mean shift in utilities' ratio for the risky items was
1.02 and the corresponding risky shift was ,90. The mean shifts

in utilities' ratio for conservative_items was .97 and the corres-
ponding conservative shift was .57. Thus on both risky and conser-
vative items the shifts in utilities' ratios were greater than the

shifts in risk preference, as predicted by the informational

influence hypothesis.

Thus, all the results of this experiment provided strong

additional evidence in support of the informational influence

hypothesis.



CHAPTER VII

CONCLUSIONS, DISCUSSION AND IMPLICATIONS FOR FUTURE RESEARCH

A Review of the Purpose of this Study, the Major Results and Con-

c¢lusions

This study focused on the cognitive and affective processes
that were thought to produce shifts toward greater risk and conserva-
tism in decision making following group discussion.

In order to test three specific hypotheses derived from these
processes an SEU model for individual choice behavior was applied
to the Choice Dilemma task. Three experiments (1, 2 and 3) demonstrated
that individuals' decisions regarding risk (i.e., minimum probability
of success, p) were based on a rational decision rule which is maximi-
zation of subjective expected utility (SEU). When risk preferences
were predi?téd from the relative utilities of the possible outcomes
(i.e., utilities' ratio) these estimated values were quite close to
the actual risk level chosen, p. The function p = P described the
obtained relationship fairly well, before as well as after group
discussion (see pp. 77, 98) Significant product moment correlations
of moderate size between actual risk preference, p, and the risk
preference predicted from the relationship among the utilities, P,

(i.e., utilities' ratio) of the outcomes were demonstrated in
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Experiments 1 (p. 70), 2(p.89) and 3 (p.89. More importantly, higher
product moment correlations were demonstrated within Ss across the
choice dilemmas in éach of these experiments r = 0.74, 0.57, 0.36;

P < .001, respectively.

Two hypotheses that accounted for the shifts in terms of
cognitive processes were tested. The first hypothesis, informational
influence, suggests that new information raised during the group
discussion influences the person's view of the situation (i.e., his
assessment of the utilities of the potential outcomes) and this in
turn influences his decision regarding risk. Shifts in risk, there-
fore, may be considered an epiphenomenon, the inevitable result of
changes in utilities produced during group discussion. This hypothesis
was supported by the results of all four experiments, First, it was
shown in Experiment 1 that group discussion is responsible for the
shifts in risk as well as for changes (i.e., shifts) inthe utilities'
ratio. Consistent shifts in eithar risk, p, or utilities' ratio, ,
did not occur in the control condition without group discussion (p. 74).
Second, significant shifts in the utilities' ratio following group
discussion were found in all four experiments. Furthermore, these
mean shifts in utilities' ratio closely correspond to the mean shifts
in risk preference in Experiments 1, 2 and 3, with product moment
correlations between shifts in p and shifts in p across choice dilemma
items of r = 0.98, 0.85, 0.93 respectively, all significant beyond
the .05 level. These correlations within Ss were r = 0,51, 0.40 and
0.63, respectively, all significant beyond the .001 level. Moreoever,

the results of Experiment 4, where only utilities' ratio measures
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were taken including g;oup discussion on the utility of the certain
alternative relative to the utilitites of the uncertain alternative
rather than on risk, demonstrated again the same significant and
consistent shifts in utilities' ratio as in the other experiments
(p.105). In addition, the results of Experiment 2 and 3 demonstrated
that the locus of the informational influence varies from item to
item; on some items, the major informational influence concentrates
on the assessment of the utility of one particular outcome or
alternative, and on other items, 1t concentrates on the utility of
another outcome or combinations thereof. There is no completely
consistent pattern of influence that cut across the items. Neverthe-
less, it seems that the informational influence on the risky items
is mainly concentrated on the consequences of failure at the uncer-
tain alternative whereas the informational influence on the con-
servative items is mainly concentrated on the consequences of the
certain alternative (see p. 95).

The second cognitive hypothesis, the natienality
hypothesis, suggests that the shifts in risk are the result of
increasing rationality. More specifically, it asserts that better
use of the SEU maximization rule is made during the group discussion
than when the individual decides alone (i.e., discussion enhances
rationality). This enhanced rationality then influences a person's
decision regarding risk. In contrast, a third hypothesis suggests
that the shifts in risk are the result of an affective process. It
argues that there are significant rewards and punishments, available

in a group situation, e.g., approval and disapproval, and these

influence the person's decisions regarding risk.
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Neither the rationality hypothesis nor the affective hypothesis
were supported by the results. In fact, the bulk of the evidence is
against these hypotheses. The results of Experiment 1 demonstrated
an increase in the goodness of fit between risk preference and
utilities' ratio within Ss in their repeated choices and assessments,
suggesting enhanced rationality. However, this increased goodness of
fit occurred also in the control condition, suggesting the effect is
not due to group discussion, but possibly to increased experience
with the task (p. 77). Furthermore. there was no indication of an
increase or a decrease in the goodness of fit between p and P within
Ss in Experiments 2 and 3 where different instruments were used for
assessing utilities. However, since the raticnality hypothesis is
purported to account for the mean shift in risk for a choice dilemma,
a more direct test would be based on total means across Ss for each
item. This analysis was carried out on the data of Experiments 1,

2 and 3, and produced results that refute the hypothesis. There was
no increase in the goodness of fit between risk preference and
utilitiesf ratio after group discussion on the three risky choice
dilemmas in any of the three experiments. There was a small increase
in the goodness of fit on the conservative choice dilemmas. This
increase, however, was not due to increased rationality. Further
analysis demonstrated that the increased goodness of fit was the
result of shifts in utilities' ratio moving closer to the risk
preference rather than the risk preference moving closer to the
initial utilities' ratio, as the rationality hypothesis would

require,



Moreover, it wa; demonstrated that for items yielding a con-
servative shift the mean risk preference was greater than the mean
utilities' ratio. If the rationality process had been operative
during group discussion on these choice dilemmas, then risky-shifts
should have been obtained by p moving toward p. However, in
contrast to what the rationality hypothesis predicts, these choice
dilemmas produced conservative-shifts.

Nowhere in these experiments were significant decreases in
the goodness of fit between risk preference and utilities' ratio

in evidence and, consequently, the affective hypothesis was not

supported.

-

Implications for Behavioral Decision Theory Concerning Individual

Choice Behavior.

In general, the early studies of decision making produced
evidence in support of SEU maximization as a descriptive model of
choice behavior (Mosteller and Nogee, 1951; Davidson, Suppes and
Siegel, 1957; Coombs and Kmorita, 1958). Recent work, however,
provides more rigorous tests of the SEU model and its assumptions.
These studies employed measurement-free tests based on a theory of
conjoint measurement (Coombs, Benzembinder and Goode, 1967;
Tversky, 1967a; Tversky, 1967b). They added substantial new
support for the SEU model, but also raised some problems.

Although the basic assumption of the SEU model concerning
the independence of utilit& and subjective probability was con-

firmed by the experiments, it by no means applies to every
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situation. The vast literature on achievement motivation demon-
Strating that utility is not independent of subjective probabili-
ty, is just one case in point (see Atkinson and Feather, 1966).

As already mentioned, the experimental tests of the SEU
model have been limited to a small range of experimental tasks
and situations. It has usually consisted of outcomes with the
same single value dimension--most often money--and subjects
working for either imaginary or real, but small monetary payoffs
(see Becker and McClintock, 1967). Moreover, these experiments
were usually limited to situations with constant expected value.
In contrast, the Choice Dilemmas task offers a variety of situa-
tions involving outcomes with several value dimensions (e.g.,
health, money, prestige) and also allows for a wider range of
subjective expected utility. Furthermore, the usual procedure requires
subjects to bid on a two-outcome gamble. In contrast, the Choice
Dilemmas task requires subjects to determine what the minimum
probability of obtaining a specific outcomé should be in order to
prefer an uncertain alternative to another alternative with a sure
outcome. It is because of these differences in tasks and pro-
cedures that the results of the present study constitute additional
support for the SEU model as a general theory of choice behavior.

Nevertheless, the best support of the SEU model in the present
study consists of mean correlations within Ss that are not greater
than .74, which, of course, explain no more than 50 percent of the

variance. Additional shortcomings of the SEU model were pointed
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out by Coombs and Huang:

SEU theory rests on three assumptions: 1) that utility and
subjective probability are independent, 2) that utility is
risk invariant, 3) that subjective probabilities must add to
one. It is the first assumption that the earlier experiments
tested directly and that additive conjoint measurement does
test with a measurement-free procedure. And this assumption
is generally confirmed by experiment. But Tversky's (1967a)
experiment led him to the conclusion that the other two
requirements could not both be satisfied by his data. He
found that by assuming utility to be risk invariant, numerical
assignments to subjective probabilities failed to add to one——
and that if it were required that subjective utilities add to
one, then utility violated the assumption of risk invariance
(Coombs and Huang, 1968).

Furthermore, generalizations from the results of this study
to different situations should be withheld until further investiga-

tions clarify the following {issues: 1) To what extent are choices

in real situations similar to the choices made in the hypothetical

choice dilemmas as recommendations for others? 2) What factors

besides the probabilities of outcomes and their utilities govern
 individual choice behavior?

It is likely that social norms in part determine the utility
of the choice itself, in addition to the utilities of its outcomes.
For exampie, a daring 'risky' play in footbal or a dangerous venture
in combat may have considerable utility based on certain social
norms and values, In the context of behavioral decision theory such
variance, which cannot be accounted for by the SEU model, is often
attributed to an hypothetical residual category of "utility for
risk” or "utility forgambling" related to the choice (see Tversky,
1967a). In some cases, however, it is conceivable that variance

unaccounted for by the SEU model is due to social norms that
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determine the utility of the choice regardless of the utilities and
Probabilities of its outcomes. Consequently, utility for risk
cannot account for this variance.

For example, a doctor is socially obliged to do his best
to help his patient regardless of the patient's chances for survi-
val. More illuminating is the example of several Ss who argued
on a choice dilemma concerning an abortion to save a woman's life
(item F) that this action should not be taken regardless of its
Outcomes and their probabilities., For some situations (e.g., football,
combat) the utility of the choice (e.g., a risky play in football)
is not independent of the utilities of its outcomes and their probabili-
ties. The more rewarding but unlikely victory is, the greater the
utility for this risk may be. In other words, the utility for the
risky choice 1s not risk invariant and the SEU model could not
simply be modified in order to apply to this or similar cases, since
one of its basic assumptions is being violated. 1In contrast, the
SEU model could be simply modified to apply to the former situation
(e.g., a doctor working to save a patient) where the social norms
determine the utility of the choice regardless of the utilities and
probabilities of the outcomes, since the utility of the choice is

risk invariant.

Implications for Risk-Taking, Decision-Making, Attitudes and Behavior.

The centrality of the concept of risk in most of the theo-
retical and empirical work regarding shifts in probability preference

ls epitomized by the name given to the phenomenon: the "risky-shift".
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Yet, this work led us éown a blind alley, at least as far as under—
standing risk-taking or decision-making is concerned. The domain

of decision-making involving risk is undoubtedly important, but the
usefulness of the concept of risk is open to question. Conceptual
problems concerning its definition and the lack of convergent validity
in its assessment (Goodman, 1970; Slovic, 1962; Slovic, 1964) suggest
that future research may benefit more by focusing on the decision-
making process itself--and leave risk for the gamblers.

This course of action was taken in the present study by
employing a general model of decision-making that does not require
assumptions about risk. It is important to note that in the context
of the present study, the term 'risk' was used instead of the term
'probability of success'. The term was used merely because of
tradition, with no residual meaning, and nothing was assumed about
it as a concept. The success of this study in providing a compre-
hensive explanation of the shifts toward greater risk and conserva-
tism, without invoking a theory of risk-taking, argues strongly
that nothing is being risked by doing away with the concept of risk.

Moreover, the application of the SEU model to individual
choice behavior which has proved to be useful in this study may be
beneficial for researchers in other areas who are concerned with
attitudes and behavior. A recent study conducted by Brickman,
Shaver and Archibald (1969) concerning scientists' attitude toward
American tactics and goals in Vietnam demonstrated this point.

Their study showed that the choice of a particular strategy (e.g.,
withdrawal, escalation) was strongly related to (1) the desirabili-

ty of various outcomes that could result from these strategies as
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assessed by the subjecés, and (2) their belief (subjective estimation)
concerning the likelihood that any given strategy will lead to
particular outcomes. Close examination of data from this study,
reported in the form of group means, suggests that the application

of the SEU model to the data might result in additional support for
the model, as well as producing more elegant results concerning the
relationship among the variables studied.

Application of the SEU model could be even more useful.in
analyzing a crucial problem in social psychology: the relationship
between attitudes and behavior. Recent studies that lean heavily
on an SEU model incorporating social norms and expectations about
behavior have yielded encouraging positive results concerning this

relationship (Ajzen, 1969; Ajzen and Fishbein, 1969; Fishbein, 1967).

Implications for Group Processes

The present study demonstrated that the application of the
SEU model was useful in determining the particular group process
responsible for changes in behavior. Thus, it was shown that an
informational influence process and not an affective process was
the crucial factor responsible for shifts in risk preference. It
seems that a great variety of studies concerned with group processes
and their effects (e.g., conformity studies, studies on negotiation
and conflict r2solution) might benefit by using the SEU model in
a similar fashion. For example, the basic paradigm employed in this

study could be useful in conformity studies to determine a key
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dependent variable: whether changes in behavior are due to
informational influence or normative influence exerted by the

group (Deutsch and Gerard, 1955). The first is a form of private
acceptance of the influence that is manifested in covert attitude
change and internalization. The second is a form of public compli-
ance manifested only in overt behavior but not in covert attitude
change (see also Kelman, 1958). 1If a subject shifts his risk
preference following group discussion without concomitantly
shifting his utilities' ratio, and this shift is away from the
initial utilities' ratio, he is manifesting an overt opinion change
due to normative influence. On the other hand, if he shifts his
utilities' ratio-in correspondence to the shift in risk preference,
he is manifesting a covert opinion change due to informational
influence.

Similar applications of the SEU model could be made in
studies of negotiation and conflict resolution in identifying the
nature of an agreement between the parties teo the conflict. The
parties' cognitive differences may constitute the major problem
(see Hammond, 1965). Is an agreement merely based on a compromise
for the sake of agreement (i.e., because of the immediate advantages
that the parties can draw from the agreement for their ultimate
goals), or is it based on a new cognitive structuring of the
situation and goals, as changes in the utilities of the potential
outcomes may indicate? The basis for any agreement undoubtedly has

far reaching implications for how stable and lasting the agreement

may be.
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APPENDIX A

Name

OPINION QUESTIONNAIRE

On the following pages, you will find a series of situations that
are likely to occur in everyday life. The central person in each situ-
ation is faced with a choice between two alternative courses of action,
which we might call X and Y. Alternative X is more desirable and attrac-
tive than alternative Y, but the probability of attaining or achieving X
is less than that of attailning or achieving Y.

For each situation of the following pages, you will be asked to
indicate the minimum odds of success you would demand before recommending
that the more attractive or desirable alternative, X, be chosen.

An example: '"Mr. S is a war prisoner in a prisoner-of-war camp.

Conditions in the camp are quite bad; hard physical labor, poor

diet, no medical treatment. He notes a possibility of an excape.

If he succeeds he will enjoy freedom again but if he fails, he

will be executed by the enemy."

Try to place yourself in the position of Mr. S. How high would
the chances of success have to be before you would want to give the un-
certain alternative (i.e., attempting the escape) a try? In other words,
how high must the chances of successful escape be before you would recom-
mend to attempt the escape? For example, suppose you felt the chances
had to be at least 7 in 10 that Mr. S would succeed in escaping in order
for him to attempt it, then you would check the following scale, as indi-

cated:
He would attempt the escape if the chances are at least

in 10 that he will succeed.

in 10 that he will succeed.

in 10 that he will succeed.

in 10 that he will succeed.

in 10 that he will succeed.

in 10 that he will succeed,

in 10 that he will succeed.

in 10 that he will succeed.

in 10 that he will succeed.

Place a check here if you think Mr. S should not attempt the
escape, no matter what the probabillities.
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Read each situation carefully before giving your judgment. Try to

place yourself in the position of the central person in each of the situ-

ations.
Before you start, there are two points I should like to bring to

your attention:

It is important to remember that you are not being asked
your opinion of what you feel the chances really are, but
rather what you feel the minimum chances of success would
have to be before it would be advisable for the central
person to choose the uncertain alternative,.

Also, remember that in every case, the central person
would rather succeed at the uncertain alternative than
choose the certain one, but he would rather choose the
certain one than fall at the uncertain one.

There is essentially no time limit, so take your time and con-

sider the problems carefully.
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Mr. A is the captain of College X's football team. College
X 18 playing its traditional rival, College Y, in the final game of
the season. The game is in its final seconds, and Mr. A's team,
College X, is behind in the score. College X has time to run one
more play. Mr. A, the captain, must decide whether it would be best
to settle for a tie score with a play which would be almost certain
to work or, on the other hand, should he try a more complicated and
risky play which could bring victory if it succeeded, but defeat if

not,

Imagine that you are advising Mr. A, Check the lowest
probability that you would consider acceptable for the risky play to
be attempted.

Mr. A should attempt the risky play if the chances are at least
1 in 10 that the risky play will work.
2 in 10 that the risky play will work.

in 10 that the risky play will work.

in 10 that the risky play will work.

in 10 that the risky play will work.

in 10 that the risky play will work.

in 10 that the risky play will work.

in 10 that the risky play will work.

9 in 10 that the risky play will work.

Place a check here if you think Mr. A should not attempt
the risky play, no matter what the probabilities,
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Mr. B is currently a college senior who is very eager to pursue
graduate study in chemistry leading to the Doctor of Philosophy degree.
He has been accepted by both University X and University Y. University
X has a world-wide reputation for excellence in chemistry. While a degree
from University X would signify outstanding training in this field, the
standards are so very rigorous that only a fraction of the degree candi-
dates actually recelve the degree. University Y, on the other hand, has
much less of a reputation in chemistry, but almost everyone admitted is
awarded the Doctor of Philosophy degree, though the degree has much less

prestige than the corresponding degree from University X.

Imagine that you are advising Mr. B. Check the lowest proba-
bility that you would consider acceptable to make it worthwhile for
Mr. B to enroll in University X rather than University Y.

Mr. B should enroll in University X, if the chances are at least
in 10 that he would receive a degree from University

<

in 10 that he would receive a degree from University

degree from University

-

in 10 that he would receive
degree from University

in 10 that he would receive

in 10 that he would receive degree from University

[ T I

in 10 that he would receive a degree from University

in 10 that he would receive a degree from University
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in 10 that he would receive degree from University
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9 in 10 that he would receive a degree from University

Place a check here if you think Mr. B should not enroll
in University X, no matter what the probabilities.
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Mr. C, a married 30-year-old research physicist, has been
given a five-year appointment by a major university laboratory. As he
contemplates the next five years, he realizes that he might work on a
difficult, long-term problem which, 1f a solution could be found, would
resolve basic scientific issues in the field and bring high scientific
honors. If no solution were found, however, Mr C would have little to
show for his five years in the laboratory, and this would make it hard
for him to get a good job afterwards. On the other hand, he could, as
most of his professional associates are doing, work on a series of
short-term problems where solutions would be easier to find, but where

the problems are of lesser scientific importance.

Imagine that you are advising Mr. C. Check the lowest proba-
bility that you would consider acceptable to make it worthwhile for

Mr. C to work on the more difficult long-term problem.

Mr. C should choose the long-term problem if the chances are at least
in 10 that he would solve the long-term problem.
in 10 that he would solve the long-term problem,
in 10 that he would solve the long-term problem,
in 10 that he would solve the long-term problem.
in 10 that he would solve the long-term problem.
in 10 that he would solve the long-term problem.
in 10 that he would solve the long-term problem.
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in 10 that he would solve the long-term problem.
9 in 10 that he would solve the long-term problem.

Place a check here if you think Mr. C should not choose the
long-term, difficult problem, no matter what the prcbabilities.
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Mr. D is contemplating marriage to Miss T, a girl whom he has
known for a little more than a year. Recently, however, a number of
arguments have occurred between them, suggesting some sharp differences
of opinion in the way each views certain matters. Indeed, they decide
to seek professional advice from a marriage counselor as to whether it
would be wise for them to marry. On the basis of these meetings with
a marriage counselor, they realize that a happy marriage, while

possible, would not be assured,

Imagine that you are advising Mr. D and Miss T. Check the
lowest probability that you would consider acceptable for Mr. D and

Miss T to get married.

Mr. D and Miss T should marry if the chances are at least

1 1in 10 that their marriage would be happy and successful.
2 in 10 that their marriage would be happy and successful.
3 in 10 that their marriage would be happy and successful.
4 in 10 that their marriage would be happy and successful.
5 in 10 that their marriage would be happy and successful.
6 in 10 that their marriage would be happy and successful.
7 in 10 that their marriage would be happy and successful.
8 in 10 that their marriage would be happy and successful.
9 in 10 that their marriage would be happy and successful.

Place a check here if you think Mr, D and Miss T should not
marry, no matter what the probabilities.
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Mr. E is about to board a plane at the alrport at the beginning
of his overseas vacation. Although he has been looking forward to this
trip for some time, he is troubled because he awoke in the morning with
a severe abdominal pain. Because he has never flown before, he thinks
that the pain may simply be an upset stomach brought on by anticipation
of the flight. Although he is not far from a hospital where he knows he
will obtain quick attention, he realizes that a visit to the hospital
will cause him to miss his flight which in turn will seriously disrupt

his vacation plans. The pain has gotten more severe in the last few

minutes,

Imagine that you are advising Mr. E. Check the lowest proba-
bility that you would consider acceptable for Mr. E to board the plane.

Mr. E should board the plane if the chances are at least
1 in 10 that his abdominal pain will not become more

severe during the trip.
2 in 10 that his abdominal pain will not become more
severe during the trip.

3 in 10 that his abdominal pain will not become more
severe during the trip.

4 in 10 that his abdominal pain will not become more
severe during the trip,
5 in 10 that his abdominal pain will not become more
severe during the trip.
6 in 10 that his abdominal pain will not become more
severe during the trip.
7 in 10 that his abdominal pain will not become more
severe during the trip.

8 in 10 that his abdominal pain will not become more
severe during the trip.
9 in 10 that his abdominal pain will not become more
severe during the trip.

Place a check here if you think Mr. E should not board the
plane, no matter what the probdbilities.
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Mr. and Mrs. F have been attempting to have a child for a
number of years. Mrs. F. is now pregnant but a complication has arisen.
The doctor has advised Mr. and Mrs. F that if the pPregnancy is allowed
to progress, Mrg. F's 1life could be in danger. If further complications
do develop, the doctor will not be able to save the child and may not be
able to save Mrs. F, If the pregnancy is terminated, at this time, it
will be impossible for Mrs. F to become pregnant again.

Imagine that you are advising Mr. and Mrs. F, Check the lowest
probability that you would consider acceptable for Mr. and Mrs. F to

allow the pregnancy to progress.

Mr. and Mrs. F should allows the pregnancy to progress if the chances

are at least

in 10 that further complications will not arise.
in 10 that further complications will not arise,.
in 10 that further complications will not arise,
in 10 that further complications will not arise.
in 10 that further complications will not arise,.
in 10 that further complications will not arise,

in 10 that further complications will not arise.

X Nt W e

in 10 that further complications will not arise.

in 10 that further complications will not arise.

o

Place a check here if you think Mr. and Mrs. F should not
allow the pregnancy to progress, no matter what the
probabilities.
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Mr. G is president of a light metals corporation in the United
States. The corporation is quite prosperous, and has strongly considered
the possibilities of business expansion by building an additional plant
in a new location. The choice is between building another plant in the
U.S., where there would be a moderate return on the initial investment,
or building a plant in a foreign country. Lower labor costs and easy
access to raw materilals in that country would mean a much higher return
on the initial investment. On the other hand, there is a history of
political instability and revolution in the foreign country under con-
sideration. In fact, the leader of a small minority party is committed

to nationalizing, that is, taking over, all foreign investments.

Imagine that you are advising Mr. G. Check the lowest proba-
bility that you would consider acceptable for Mr. G's corporation to
build a plant in the foreign country.

Mr. G's corporation should build a plant in the foreign country if
the chances are at least

in 10 that the plant will not be nationalized.

in 10 that the plant will not be nationalized.

in 10 that the plant will not be nationalized.
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in 10 that the plant will not be nationalized.
in 10 that the plant will not be nationalized.
in 10 that the plant will not be nationalized.

in 10 that the plant will not be nationalized.
in 10 that the plant

in 10 that the plant

Place a check here if you think that Mr. G's corporation
should not build the plant in the foreign country, no
matter what the probabilities.

|

111 not be nationalized.
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111 not be nationalized,
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Mr. H, a 45-year-old accountant, has recently been informed by
his physician that he has developed a severe heart ailment. The disease
would be sufficiently serious to force Mr. H to change many of his
strongest life habits—-reducing his work load, drastically changing his
diet, giving up favorite leisure—time pursuits. The physician suggest
that a delicate medical operation could be attempted which, 1f successful,
would completely relieve the heart condition. But its success could not

be assured, and in fact, the operation might prove fatal.

Imagine that you are advising Mr. H. Check the lowest proba-
bility that you would consider accentable for the operation to be per-
formed.

Mr. H should attempt the operation if the chances are at least

___ 1 4n 10 that the operation will be a success.
—_ 2 in 10 that the operation will be a success.
——_ 3 in 10 that the operation will be a success.
___ 4 1in 10 that the operation will be a success.
——_5 in 10 that the operation will be a success.
____6 in 10 that the operation will be a success.
— 7 1in 10 that the operation will be a success.
____ 8 1in 10 that the operation will be a success.

9 in 10 that the operation will be a success.

Place a check here if you think Mr, H should not have the
operation, no matter what the probabilities.



APPENDIX B

Name

OPINION QUESTIONNAIRE

(group discussion and group decision)

In front of you is the same opinion questionnaire that you
filled out before. You have taken 1t in order to familiarize yourself
with all the situations, and to gilve you some idea where you might

stand on each one.
What we are really interested in now is having the group

discuss each situation in turn and arrive at a unanimous decision on

each. You will recognize that a unanimous decision is different from

a majority vote.
When the group reaches its decision, each of you should mark

it in his own booklet so that you have a record of the group's
decision. You may not return to a situation; discuss each one until

the group decision is reached and then go to the next.

Most groups are able to come to some decision if those who
disagree will restate their reasons, and if the problem is reread
carefully. Differences of opinion can be bridged by discussion.

I am not going to participate in the discussion although I

will be here to answer any procedural questions which may arise,
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Name

OPINION QUESTIONNAIRE

(final personal decisions)

Attached are additional copies of the same situations., Refer

to each of these now and indicate your own present personal decision.

In some cases you may feel that the group decision was the
best one which could have been made and you will mark it as your own
present personal decision. 1In other cases you may disagree with the
group decision, in which case you'll mark different odds as your
own decision at present. Please do not feel bound by what you marked
before. What is important is that you consider each problem seriously
and carefully and check what you consider the best decision now.

Please remember to complete this part without discussion with the

others.
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Name

OPINION QUESTIONNAIRE

(final opinions)

In front of you is the same opinion questionnaire that you
filled out before. You have taken it in order to familiarize
yourself with all the situations and to give you some idea where
you might stand on each one. Poésibly by reconsidering each
situation after having seen it before, you will have a better idea

of the kind of decision that you would like to make.
We would like you now to make your final decision on each

situation. Please, do not feel bound by what you marked as your
decision on the practice booklet. Whether or not you change, or
how much you change is not important. What is important is that

you reconsider each answer carefully.
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APPENDIX E

Name

DESIRABILITY ESTIMATION QUESTIONNAIRE

Imagine yourself participating in a television game where you
can choose between two alternatives, You can either receive $300
or choose to go for a prize that lies behind a curtain. From watching
the program in the past you know that behind the curtain can be either
a8 very valuable prize (say $1000), or a booby prize (say $15).

If you choose the certain alternative the result is a sure
outcome (1.e., $300). If you choose the uncertain alternative, the
prize behind the curtain, it can result either in the most valuable
and desirable outcome (i.e., $1000), or in the least desirable outcome
(i.e., $15).

These three outcomes can be represented as points on a

desirability scale as shown below, where the right end of the scale

is the desirability of the most valuable and desirable outcome and
the left end is the desirability of the least desirable outcome, the
booby prize. The desirability of the certain alternative must fall

between these two points:

Low High
desirability desirability
(Value) (Value)
Desirability __;__5__5__j_gj__;__;__;__3__;__;__;__;__;__'Desirability of
of booby Value of the valuable
prize the prize
Certain
Alternative (sure outcome)
The points could be relabeled in terms of dollars:
Low High
desirability desirability
X SR
$15 7 T $300 $1000
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There are many similar situations in real life which do not
involve money. That is, there are times when someone is confronted
with two alternative courses of action, an uncertain alternative and
a certain alternative. The uncertain alternative has two possible
outcomes, one of which 1s more desirable, the other outcome being
less desirable than the certain alternative's outcome. Consider

the following example:
"Mr. S is a war prisoner in a prisoner-of-war camp.
Conditions in the camp are quite bad. He notes a possi-
bility for escape. If he succeeds, he will enjoy freedom
again; but if he faills, he will be executed by the enemy."
Try to place yourself in the position of Mr. S and consider
the desiragbilities of the three possible outcomes of the two alter-

natives: failing in the attempt to escape, succeeding in the escape,
and not attempting to escape, thereby remaining in the camp.

Mr. S would obviously prefer succeeding in the escape in
remaining in the camp. Equally obvious is that he would prefer
remaining in camp to failing in the escape. That is, the desira-
bilitity of the certain alternative with a known sure outcome, i.e.,
remaining in the camp, i1s less than the desirability of succeeding
and more than that of failing in the escape. Therefore, the desira-
bility of remaining in the camp must lie between the endpoints of a
desirability scale where the outcomes of the uncertain alternative,
i.e., succeeding and failing, represent these endpoints.

Where on the scale would you place the desirability of the
certain alternative, i.e., remaining in the camp?

If you feel that remaining in the camp is equally undesirable
as failing in an attempt to escape (with its consequences), you
indicate it by placing an 'X' at the point labeled A (see scale
below). If you feel that remaining in the camp is somewhat more
desirable than failing in the escape, but much less desirable than

succeeding in the escape, you will place the X around the point
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labeled B. However, if:you feel that remaining in the camp is much
more desirable than failing in the escape, and only somewhat less
desirable than succeeding in the escape, you will place the X
around the point labelled C,.

Low High
desirability desirability
Escape Az ¢+ sB: :: 2z i :C: : : Escape
attempted; attempted;

fails . succeeds

The other situations in this questionnaire are similar to this
one. In each case, your task is to place yourself in the position of
the person described and indicate the desirability of the certain

alternative on the desirability scale which accompanies each situation.

Extremely Important: In order to determine where on the scale you

should place the 'X' representing the desirability of the
certain alternative, you have to compare its desirability
to both outcomes of the uncertain alternative. The X should
be placed where it represent the proper distances from both

scale endpoints, i.e., outcomes of the uncertain alternative.

For instance, remember that the X which you will place has to
indicate how much remaining in the camp is more desirable than failing
in the escape, as well as how much less desirable it is than succeeding

in the attempt.
To familiarize yourself with the task, try it yourself on the

scale below:
Where would you put the X?

Low High
desirability ' desirability
Escape iR h % a_p s 2t it Escape
attempted; attempted;

fails succeeds

ARE THERE ANY QUESTIONS ABOUT WHAT YOU ARE TO DO?
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Mr. A is the captain of College X's football team. College X
is playing its traditional rival, College Y, in the final game of the
seagon. The game is in its final seconds, and Mr. A's team, College X,
is behind in the score. College X has time to run one more play.

Mr. A, the captain, must decide whether it would be best to settle for
a tie score with a play which would be almost certain to work or, on
the other hand, should he try a more complicated and risky play which
could bring victory if it succeeded, but defeat if not.

Try to place yourself in-the position of Mr. A. Place an 'X'
on the desirability scale to indicate the relative desirability of

the play which would result in a tie.

Low
High
desirability desirability
Risky play S G s it it : Risky play
fails; 1 2 3 4 5 7 8 910 11 12 13 14 15 succeeds;

defeat victory
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Mr. B is currently a college senior who is very eager to
pursue graduate study in chemistry leading to the Doctor of Philosophy
degree. He has been accepted by both University X and University Y.
University X has a world-wide reputation for excellence in chemistry.
While a degree from University X would signify outstanding training
in this field, the standards are so very rigorous that only a fraction
of the degree candidates actually receive the degree. University Y,
on the other hand, has much less of a reputation in chemistry, but
almost everyone admitted is awarded the Doctor of Philosophy degree,

though the degree has much less prestige than the corresponding degree

from University X.

Try to place yourself in the position of Mr. B. Place an 'X'
on the desirability scale to indicate the relative desirability of

going and getting the degree in University Y.

Low High
desirability desirability
Goes to R St %z iz i Goes to
University X; —I'—E 3 _Z”jg 6 7 8 9 10 11 12 13 14 15 University X;

Does not Does
receive receive
degree

degree
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Mr. C, a married 30-year-old research physicist, has been given
a five-year appointment by a major university laboratory. As he con-
templates the nexf five years, he realizes that he might work on a
difficult, long-term problem which, 1f a solution could be found, would
resolve basic sclentific issues in the field and bring high scientific
honors. If no solution were found, however, Mr. C would have little to
show for his five years in the laboratory, and this would make it hard
for him to get a good job afterwards. On the other hand, he could, as
most of his professional associates are doing, work on a series of
short-term problems where solutions would be easier to find, but where

the problems are of lesser scientific importance.

Try to place yourself in the position of Mr. C. Place an 'X'
on the desirability scale to indicate the relative desirability of

working on and finding a solution to the short-term problems.

Low High
desirability desirability
Works on __: : : : : : : $__f__ it : i Works on
long~term 1 2 3 4 5 6 7 8 910 11 12 13 14 15long~term
problem; problem;

finds no finds
solution

solution
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Mr. D is contemplating marriage to Miss T, a girl whom he
has known for a little more than a year. Recently, however, a number
of arguments have occurred between them, suggesting some sharp
differences of opinion in the way each views certain matters. Indeed,
they decide to seek professional advice from a marriage counselor as
to whether it would be wise for them to marry. On the basis of these
meetings with a marriage counselor, they realize that a happy marriage,

while possible, would not be assured,

Try to place yourself in the position of Mr. D and Miss T.
Place an 'X' on the desirability scale to indicate the relative

desirability of their condition if they do not get married.

Low High
desirability desirability
Marry; L SR S S i __t Marry;

—— e s

unhappy or 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 happy and
unsuccessful successful
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Mr. E is about to board a plane at the airport at the beginning
of his overseas vacation. Although he has been looking forward to this
trip for some time, he is troubled because he awoke in the morning with
a severe abdominal pain. Because he has never flown before, he thinks
that the pain may simply be an upset stomach brought on by anticipation
of the flight, Although he is not far from a hospital where he knows
he will obtain quick attention, he realizes that a visit to the hospital
will cause him to miss his flight which in turn will seriously disrupt

his vacation plans. The pain has gotteh more severe in the last few

minutes,

Try to place yourself in the position of Mr. E. Place an 'X'

on the desirability scale to indicate the relative desirability of
his condition if he visits the hospital and has his pains diagnosed

and treated.

Low High
desirability desirability
Board plane; P _f_f_:_:__: : i : Board plane;

pains become "1'"'5 '37._5 6 7 8 910 11 12 13 14 15 pains do not
more severe become m more

during trip severe
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Mr. and Mrs. F have been attempting to have a child for a
number of years. Mrs. F is now pregnant but a complication has arisen,
The doctor has advised Mr. and Mrs. F that if the pregnancy is allowed
to progress, Mrs. F's life could be in danger. If further complications
do develop, the doctor will not be able to save the child and may not be
able to save Mrs. F, If the pregnancy is terminated, at this time, it
will be impossible for Mrs. F to become pregnant again.

Try to place yourself in the position of Mr. and Mrs. F. Place
an 'X' on the desirability scale to indicate the relative desirability

of their condition if pregnancy is terminated.

Low High
desirability desirability
Pregnancy _ : : : : : : St % _i__t t i  Pregnancy
allowed to 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 allowed to
progress; progress;

complications no compli-

arise cations
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Mr. G 1is presidént of a light metals corporation in the United
States. The corporation is quite prosperous, and has strongly con-
sidered the possibilities of business expansion by building an additional
plant in a new location. The choice is between building another plant in
the U.S., where there would be a moderate return on the initial invest-
ment, or building a plant in a foreign country. Lower labor costs and
easy access to raw materials in that country would mean a much higher
return on the initial investment. On the other hand, there is a
history of political instability and revolution in the foreign country
under consideration. In fact, the leader of a small minority party is
committed to nationalizing, that~is, taking over, all foreign invest-
ments.

Try to place yourself in the position of Mr. G. Place an 'X'
on the desirability scale to indicate the relative desirability of

building and having another plant in the U.S.

Low High
desirability desirability
Foreign plant __ : : : : : : : : : : : : : : Foreign plant

built; 1 2 3 4 5 6 7 8 910 11 12 13 14 15 built;
nationalized not nationalized
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Mr. H, a 45—yea}—old accountant, has recently been informed
by his physician that he has developed a severe heart ailment. The
disease would be sufficiently serious to force Mr. H to change many
of his strongest life habits—-reducing his work load, drastically
changing his diet, giving up favorite leisure-time pursuits. The
physician suggests that a delicate medical operation could be att
attempted which, if successful, would completely relieve the heart
condition., But its success could not be assured, and in fact, the

operation might prove fatal.

Try to place yourself in the positlion of Mr. H. Place an
'X' on the desirability scale to indicate the relative desirability

of the condition of Mr. H if the operation is not attempted.

Low High
desirability desirability
Operation N, S N S S S R i{_:__ Operation

attempted; 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 attempted;

proved fatal proved
successful



APPENDIX F

Name

DESIRABILITY ESTIMATION QUESTIONNAIRE

(final personal estimation)

This part of the questionnaire contains the scale of
desirability just as a previous part did. Go through them now and
mark your present personal opinion about the desirability of the
certain alternative relative to the desirabilities of succeeding
and failing at the uncertain altérnative. Perhaps you have con-
sldered new facets of the situations which have cause you to change
your opinion of the desirabilities. Or perhaps your opinion has
remained about the same. Therefore, do not worry about how you
marked the scale the first time, but simply mark your present
opinion about the desirabilities of the different outcomes, Go

ahead and do this part. Work alone, with no discussion with others.
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APPENDIX G
" FINAL QUESTIONNAIRE

Name

Do not write in box

Age:
Condition
Year (circle): Group #
Fresh, Soph, Jun, Sen. Subject #
Major: Order

1. Generally speaking, how valuable were the group discussions in
illuminating new aspects and helping you to improve your
Judgments concerning the situations?

___ very valuable
quite valuable
somewhat valuable
slightly valuable

not at all wvaluable

2. Can you remember being influenced by the group discussion on
any of the following situations? Check blank(s) that apply:

__ Mr. A Football team captain choosing strategy.

__Mr. B College senior enrolling for Ph.D.

__ Mr. C research physicist choosing between long and short-term
problems,

. Mr. D and Miss T contemplating marriage.

___Mr. E waiting to board a plane.

__Mr. and Mrs. F considering a termination of pregnancy.

__Mr. G considering building a plant in a foreign country,

Mr. H considering a heart operation to relieve his heart ailment.
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3. 1If given a choice to participate in another exveriment similar

to

—

—

this one, I would:
definitely want to participate.
probably want to participate.
possibly want to participate,

__ not want to participate.

4, 1In

your judgment the group members

were:

very involved in discussing the situations.

quite involved in discussing the situations.

somewhat involved in discussing the situations.

not at all involved in the discussions.

5. What do you think the experiment was all about?

6. What did the experiment try to prove? (Try to guess if you
ungure.)

are



APPENDIX H

Name

GENERAL DESIRABILITY ESTIMATION QUESTIONNAIRE

Consider the following case:

Mr., S, a young engineer, invented a new device which he thinks will
eliminate pollution in gasoline-motor engines. To test the effective-
ness of the device would require considerable investment,

Mr. S 1s confronted with a choice between two alternative courses
of action. One alternative, the certain alternative, leads to a sure
outcome; he can accept a lucrative offer that has been made by the
auto industry for the immediate and complete rights to his device.
The other alternative is uncertain, as it may wind up in success with
the most desirable outcome, or in failure, with the least desirable
outcome. For Mr. S, this uncertain alternative consists of investing
his own savings to test the device on his own. If the tests prove
successful, he could make a fortune, in addition to the professional
recognition he would receive. But if he fails, he will not be able
to even recover his investment.

Try to place yourself in the position of Mr. S and consider

the desirabilities of the three possible outcomes of the two alter—

natives: tests prove failure, tests prove success, and device's

rights sold to industry,

Mr. S would obviously prefer succesful tests on his own to
selling the rights to the industry at this stage. Equally obvious
is that he would prefer selling the rights now to failure with the
tests on his own and losing his investment. That is, the desira-
bility of the certain alternative with a known sure outcome, i,e., the
lucrative offer for selling the rights, is less than the desirability
of succeeding, and it is more than the desirability of failing in the
tests done on his own. Therefore, the desirability of selling the
rights lies between the desirabilities of the outcomes of the uncer-

tain alternative, i.e., succeeding and failing in testing.
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Now you will be presented with an ultimate desirability scale.

The endpoints of this scale represent the most desirable and the

least desirable events or outcomes that you can personally conceive of.

For instance, if, in your opinion, death is the least desirable (most
undesirable) outcome, it should be represented by the left endpoint of
this scale. Since the best and the worst outcomes that you can con-
celve of constitute the endpoints of the ultimate desirability scale,
all other outcomes, including those of Mr. S, must 1lie on a continuum
between the endpoints of this scale.

For example, you can indicate your estimation of the desira-
bilities of Mr. S's possible outcomes on the scale below in the

following way. (See sample scale below):

1. Start with the outcome of the uncertain alternative when
it fails, i.,e., tests of device on his own result in failure. Indi-
cate its desirability with a vertical line across the scale and write
an "F" above it.

2. Then indicate the desirability of the other outcome of
the uncertgin alternative, i.e., tests of device on his own result in
success, with another line across the scale and write an "S'" above it.

3. Finally, estimate the desirability of the certain alter-
native, 1.e., accepting the lucrative offer for the rights now, and

likewise indicate it between the previous marks with a letter "C"

above the line.
(SEE SAMPLE SCALE BELOW)

Lowest F. C S Highest

Desirability | l Desirability
{

——

Try it yourself on the scale below:
Highest

Lowest
es Desirability

Desirability
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The other situaéions in this questionnaire are similar to this
one. In each case, your task is to read each situation carefully, then
place yourself in the position of the person described and indicate the
desirabilities of the alternatives' outcomes on the ultimate desira-

bility scale which accompanies each sitatuion as explained above,

ARE THERE ANY QUESTIONS ABOUT WHAT YOU ARE SUPPOSED TO DO?



157

Mr. A is the caétain of College X's football team. College
X is playing its traditional rival, College Y, in the final game of
the season. The game is in its final seconds, and Mrs. A's team,
College X, is behind in the score. College X has time to run one
more play. Mr. A, the captain, must decide whether it would be
best to settle for a tie score with a play which would be almost
certain to work or, on the other hand, should he try a more compli-
cated and risky play which could bring victory if it succeeded, but
defeat if not.

Try to place yourself in the position of Mr, A,

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes !

F : Risky play attempted, resulting in defeat.
S : Risky play attempted, resulting in victory.
C : The certain play attempted, resulting in a tie.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)
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Mr. B is currently a college senior who is very eager to
pursue graduate study in chemistry leading to the Doctor of Philosophy
degree. He has been accepted by both University X and University Y.
University X has a world-wide reputation for excellence in chemistry.
While a degree from University X would signify outstanding training
in this field, the standards are so very rigorous that only a fraction
of the degree candidates actually receive the degree. University Y,
on the other hand, has much less of a reputation in chemistry, but
almost everyone admitted is awarded the Doctor of Philosophy degree,

though the degree has much less prestige than the corresponding degree

from University X.

Try to place yourself in the position of Mr. B,

Indicate with lines across the scale, and letters above the

desirabilities of the following alternatives and their outcomes:

F : Goes to University X and does not receive the degree.
S : Goes to University X and receives the degree.

C : Goes to University Y and receives the degree.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)
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Mr. D is contemﬁlating marriage to Miss T, a girl whom he
has known for a little more than a year. Recently, however, a number
of arguments have occurred between them, suggesting some sharp
differences of opinion in the way each views certain matters, Indeed,
they decide to seek professional advice from a marriage counselor as
to whether it would be wise for them to marry. On the basis of these

meetings with a marriage counselor, they realize that a happy marriage,

while possible, would not be assured.

Try to place yourself in the position of Mr. D and Miss T,

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes:

F : They marry and it results in an unhappy, unsuccessful
marriage.

S : They marry and it results in a happy, successful
marriage.

C : Their condition if they do not get married.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm,)
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Mr. E is about to board a plane at the airport at the beginning
of his overseas vacation. Although he has been looking forward to this
trip for some time, he 1s troubled because he awoke In the morning with
a severe abdominal pain. Because he has never flown before, he thinks
that the pain may simply be an upset stomach brought on by anticipation
of the flight. Although he is not far from a hospital where he knows
he will obtain quick attention, he realizes that a visit to the
hospital will cause him to miss his flight which in turn will seriously
disrupt his vacation plans. The pain has gotten more severe in the

last few minutes.

Try to place yourself in the position of Mr, E,.

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes:

F : Boarding plane; pains become more severe,
S : Boarding plane; pains do not become more severe.

C : Missing flight and visiting hospital; having pains
diagnosed and treated.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)
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Mr. and Mrs. F have been attempting to have a child for a
number of years. Mrs. F is now pregnant but a complication has
arigsen. The doctor has advised Mr. and Mrs. F that if the
pregnancy is allowed to progress, Mrs. F's life could be in danger.
If further complications do develop, the doctor will not be able to
save the child and may not be able to save Mrs. F. If the pregnancy
is terminated, at this time, it will be impossible for Mrs. F to

become pregnant again.

Try to place yourself in the position of Mr. and Mrs. F.

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes:

F : Pregnancy allowed to progress and complications arise.

S : Pregnancy allowed to progress and complications do not
arise.

C : Thelr condition 1if pregnancy is terminated.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)
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Mr. G is president of a light metals corporation in the
United States. The corporation is quite prosperous, and has strongly
considered the possibilities of business expansion by building an
additional plant in a new location. The choice is between building
another plant in the U.S., where there would be a moderate return
on the initial investment, or building a plant in a foreign country.
Lower labor costs and easy access to raw materials in that country
would mean a much higher return on the initial investment. On the
other hand, there is a history of political instability and revolution
in the foreign country under consideration. 1In fact, the leader of a
small minority party 1s committed to nationalizing, that is, taking

over, all foreign investments.

Iry to place yourself in the position of Mr. G.

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes:

F : Foreign plant built and is nationalized.
S : Foreign plant built and is not nationalized.
C : Building and having another plant in U.S.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)
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Mr. H, a 45-year-old accountant, has recently been informed by
his physician that he has developed a severe heart ailment. The
disease would be sufficiently serious to force Mr. H to change many of
his strongest life habits--reducing his work load, drastically changing
his diet, giving up favorite leisure-time pursuits. The physician
suggests that a delicate medical operation could be attempted which, if
successful, would completely relieve the heart condition. But its

success could not be assured, and in fact, the operation might prove

fatal,

Try to place yourself in the position of Mr. H.

Indicate with lines across the scale, and letters above the

lines, the desirabilities of the following alternatives and their

outcomes:

F : Operation 1is attempted and proved fatal.
S : Operation is attempted and proved successful.

C : Mr. H's condition if operation is not attempted.

Lowest Highest
desirability desirability
(death)

(The actual length of the original scale was 140 mm.)



APPENDIX I

Name

GENERAL DESIRABILITY ESTIMATION QUESTIONNAIRE

(final personal estimation)

This part of the questionnaire contains the scales of
desirabllity just as a previous part did. Go through them now and
mark your present personal estimation of the desirabilities of the
outcomes of the uncertain alternative and that of the certain
alternative. Perhaps you have considered new facets of the situations
which have caused you to change your opinion of the desirabilities. Or
perhaps your opinion has remained about the same. Therefore, do not
worry about how you marked the scale the first time, but simply mark
your present opinion about the desirabilities of the different out-

comes. Go ahead and do this part. Work alone, with no discussion

with others,
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APPENDIX J

Name

GENERAL DESIRABILITY ESTIMATION QUESTIQNNAIRE

This questlionnaire contains the same series of situations as
the previous one did. Again, each situation involves someone who is
confronted with two alternative courses of action, an uncertain
alternative and a certain alternative. The uncertain alternative has
two possible outcomes, one of which is more desirable, the other
outcome being less desirable than the certain alternative's outcome.

Below each situation you will find scales noting various
aspects of each alternative and its outcome.

What we ask you to do nowils to read each situation again.
Then, try to place yourself in the position of the person described
in each situation, and, with an 'X', indicate on the scales your

estimation of each alternative with its respective outcome.
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Mr. A is the captain of College X's football team. College X is
playing its traditional rival, College Y, in the final game of the
season. The game is in its final seconds, and Mr. A's team, College X,
is behind in the score. College X has time to run one more play. Mr. A,
the captain, must decide whether it would be best to settle for a tie
score with a play which would be almost certain to work or, on the other
hand, should he try a more complicated and risky play which would bring
victory if it succeeded, but defeat if not.

Try to place yourself in the position of Mr. A.

Risky play attempted, resulting in victory:

undesirable __ :_ :_ :_ : : : : : desirable
good _ : : : : : 1 it _: bad
harmful _: : : : : : : : beneficial
rewvarding __:_:_: : : : : : punishing

Risky play attempted, resulting in defeat:
desirable S I N N T T undesirable

bad __: : : : : : : : good
beneficial _ : : : _: : : : : harmful
punishing _ : : : : : : : : rewarding

Certain play attempted, resulting in a tie:

undesirable szt o+ s+ desirable
good __: : : : : : : : bad
harmful T S T beneficial

rewarding R T A punishing
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Mr. B is currently a college senior who is very eager to
pursue graduate study in chemistry leading to the Doctor of Philosophy
degree. He has been accepted by both University X and University Y.
University X has a world-wide reputation for excellence in chemistry.
While a degree from University X would signify outstanding training in
this field, the standards are so very rigorous that only a fraction of
the degree candidates actually receive the degree. University Y, on
the other hand, has much less of a reputation in chemistry, but almost
averyone admitted is awarded the Doctor of Philosophy degree, though
the degree has much less prestige than the corresponding degree from

University X.

Try to place yourself in the position of Mr. B.

Goes to University X and receives the degree:

undesirable _: : : : i : : i desirable
good s i i it :_: _ bad

harmful _: : ¢ : i :_:_:  beneficlal

rewarding e : . punishing

—— . —— — —— s Attt et

Goes to University X and does not receive the degree:

desirable  : : : oz i i i i undesirable
bad s+ 3 i i i i good
beneficial.__g________a__________,___harmful
punishing ¢ ¢ ¢ i i i % rewarding

Goes to University Y and receives the degree:

undesirable __ : = =z it i i desirable
good __: i i i % vt bad
harmful __: : ¢ % 3t ¢ beneficial

rewarding N T A T T punishing
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Mr. E 1s about to board a plane at the airport at the beginning
of his overseas vacation. Although he has been looking forward to this
trip for some time, he is troubled because he awoke in the morning with
a severe abdominal pain. Because he has never flown before, he thinks
that the pain may simply be an upset stomach brought on by anticipation
of the flight., Although he is not far from a hospital where he knows
he will obtain quick attention, he relizes that a visit to the hospital
will cause him to miss his flight which 1in turn will seriously disrupt

his vacation plans. The pain has gotten more severe in the last few

minutes.

Try to place yourself in the position of Mr. E.

Boarding plane; pains do not become more severe:

undesirable I T T T desirable

good T T N T R bad

harmful P__i__%__f_:_ i i beneficial

S ——— — —— —— —— ——

Boarding plane; pains become more severe:

desirable i s i 3 3t _:  undesirable
bad __:_: : : : : : : good
beneficial Pt ¢+ : :  harmful

T—— e r— m—— —— — iy s .

punishing S T T N O A

| — —— —— —— ——— — o et

Missing flight, and visiting hospital; having pains diagnosed
and treated:

undesirable _ : : : : : : : : desirable
good _: : : : : : : : bad
harmful __: : : : : : : : beneficial

_——— e — e —— ——— — ——

rewarding ‘% __t_ ¢ _:_: i ¢ vpunishing
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Mr. and Mrs. F have been attempting to have a child for a
number of years. Mrs. F is now pregnant but a complication has arisen.
The doctor has advised Mr. and Mrs. F that if the pregnancy is allowed
to progress, Mrs. F's life could be in danger. If further complications
do develop, the doctor will not be able to save the child and may not
be able to save Mrs. F. 1If the pregnancy is terminated, at this time,
it will be impossible for Mrs. F to become pregnant again,

Try to place your self in the position of Mr and Mrs. F,.

Pregnancy allowed to progress and complications do not arise:

undesirable _ : : : : : : : : desirable
good _: : : : : : : : bad
harmful _ : : : : = : : : beneficial
rewarding _ : : : : : : : : punishing

Pregnancy allowed to progress and complications arise:

desirable __ : : : : : : : : undesirable
bad _ : : : : : : : : good
beneficial _: : : : : : : :  harmful
punishing __: : : : : : : : rewarding

Their condition if pregnancy is terminated:

undesirable _: : : : : : : : desirable
good _: : ¢ : : : : : bad
harmful $ ¢+ 1+  beneficial

rewvarding T T A T A punishing

—— — —— ——— . m— — — —
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Mr. G is president of a light metals corporation in the United
States. The corporation is quite prosperous, and has strongly con-
sidered the possibilities of business expansion by building an additional
plant in a new location. The choilce is between building another plant in
the U.S., where there would be a moderate return on the initial invest-
ment, or building a plant in a foreign country. Lower labor costs and
easy access to raw materials in that country would mean a much higher
return on the initial investment. On the other hand, there is a history
of political instability and revolution in the foreign country under
consideration. In fact, the leader of a small minority party is com-

mitted to nationalizing, that is, taking over, all foreign investments.

Try to place yourself in the position of Mr. G.

Foreign plant built and is not nationalized:

undesirable T T T N T - desirable

e — — —— —— i . et s

harmful T T beneficial

— ——— Sr—— — — — — — ——

rewarding HEE T T T T D R punishing

——— —— . . . e E——— ——

Foreign plant built and is nationalized:

desirable _ : : : : : : : : undesirable
bad __ : : : : : : : : good
beneficial __:__: : : : : : : harmful
punishing _ : : : : : : : : rewarding

Building and having another plant in U.S.

undesirable __ : : : : : : : : desirable
good __ : : : ¢ : : : : bad
harmful R A R A beneficial

rewarding S R S S - A punishing
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Mr. H, a 45-year-0ld accountant, has recently been informed by
his physician that he has developed a severe heart ailment. The disease
would be sufficlently serious to force Mr. H to change many of his
strongest life habits--reducing his work load, drastically .changing
his diet, giving up favorite leisure time pursuits. The physician
suggests that a delicate medical operation could be attempted which,
if successful, would completely relieve the heart condition. But its
success could not be assured, and in fact, the operation might prove

fatal.

Try to place yourself in the position of Mr. H.

Operation is attempted and proved successful:

undesirable I T T desirable

—— — — — — —— — ——— e

good I R R T T bad

Dl et SV S —

harmful I R beneficial

T c—— S— —— ——— s et ot | e,

rewarding __ : : : : : : : : punishing

Operation is attempted and proved fatal:

desirable _ : : : : : : : : undesirable
bad _: : : : : : : : good
beneficial __ :_: : : : : : : harmful
punishing _: : : : : : : : rewarding

Mr. H's condition if operation is not attempted:

undesirable o f_f__4_s__: : + :+ desirable
good________________bad
harmful : : : e : HE : beneficial

— e ——— — e e e

rewarding R A A S A punishing



APPENDIX K

Name

GENERAL DESIRABILITY ESTIMATION QUESTIONNAIRE

(final estimation)

This questionnaire contains the same situations and scales
related to the alternative courses of action and their outcomes.
Now go through them again, placing yourself in the position of the
central person, and mark you present personal estimation on each
scale. Perhaps you have considered new facets of the situations
which have caused you to change your estimation. Or, perhaps your
estimation has remained about the same. Therefore, do not worry
about how you marked the scales the first time, but simply mark
your present estimation about the alternatives and their outcomes.

Go ahead and do this part. Work alone with no discussion with

others.
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