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The effect of the quantity of information which decision
makers receive per unit time and the effect of the length of
time spent in decision-making groups on the degree of risk
taking in decision making were examined. A simulated
decision-making task of some complexity was used for data
collection to permit comparison with results obtained in
simpler laboratory settings. It was found that risk taking
increases with time spent in decision making and reaches
highest levels under optimal information conditions. Parallels
to studies in simpler environments were examined,

In recent years, psychologists have been widely concerned
with the risk-taking and the risky-shift phenomena. Several
theoretical views (e.g., Kogan & Wallach, 1964; Brown, 1965;
Rettig, 1966; Pruitt, 1962), as well as considerable research,
have been presented. Most of the research, whether
quantitative in orientation (e.g., Edwards, 1953, 1954,
Coombs & Pruitt, 1960) or designed as an analysis of
social-personality contexts (e.g., Wallach, Kogan, & Bem,
1962; Rettig, 1966), has utilized small-scale (e.g., gambling)
tasks, where Ss were either operating as advisors with little or
nothing to lose or to gain, or were able to win small sums of
money by playing against the “strategy’ of another team or
against a program. Little research concerned with more “real”
situations has been reported. In this study, an initial attempt
was made to collect information on risk-taking variables in
more complex decision-making tasks.

Obtaining quantifiable risk-taking data for complex
situations, which contain several underlying dimensions, does
present some difficulty. In such settings, definitions of “risky”
decision making, and quantifications of such decisions into
ordinal or interval scales on which the degree of risk or the
amount of risky shift can be measured, are difficult to achieve.
An opportunity for a first step in this direction was presented
in the Tactical Game simulation of Streufert, Clardy, Driver,
Karlins, Schroder, & Suedfeld (1965). This game utilizes an
analysis of decision making in response to a preprogrammed
environment. Decisions are made on a single task dimension
(military operations), although the decisions may be based on
multidimensional cognitions. The programmed environment
permits experimenter induction of an independent variable of
his choice (a manipulation possible only in this form of
“experimental” simulation). Quantifiable analyses of decisions
and decision-making patterns (cf. Streufert & Schroder, 1965;
Streufert, Suedfeld, & Driver, 1965; Streufert, Driver, & Haun,
1967; Streufert & Driver, 1967) permit identification and
quantification of risky decisions and of the degrte of.risk
involved.

In this study we were concerned with the analysis of risky
decision making in complex situations from two different
points of view: (1) What was the effect of time spent in
decision making on risk taking, and (2) what was the effect of
optimal vs sub- or superoptimal information load (quantity of
information per unit time) on risk taking. The first of these
questions permitted a comparison of the present experimental
environment with more simple environments. Davis, Hoppe, &
Hornseth (1968) researched risk taking over time (there six
blocks of 10 trials) in a gambling task. Could their results be
replicated in this more complex environment? The second
question was concerned with the work of Streufert & Schroder
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and risk taking

(1965) and Streufert & Driver (1967) based on complexity
theory (Driver & Streufert, 1966; Schroder, Driver, &
Streufert, 1967; Streufert & Driver, 1967). These researchers
demonstrated that decision making is optimal (in terms of an
integration criterion) for a midrange on an information load
continuum. We were here concerned with whether maximum
risk taking occurred during optimal or during super- or
suboptimal information load conditions.
METHOD

Subjects and Task

Fifty-six paid undergraduate volunteers from an Eastern state university
were placed into 14 four-man decision-making teams. Ss were instructed to
act as equal-rank commanders in a simulated war game situation (the
setting is discussed in detail in Streufert et al, 1965). Each team was given
the task of making military decisions regarding the invasion of a2 mythical
island. Teams were told that they were playing against another team which
supposedly had received instructions to defend the island. All functions of
the enemy team were preprogrammed and performed by the Es. Conse-
quences of the Ss’ decisions, as determined by the Es, were fed back to the
Ss. Information regarding these consequences was slightly favorable at all
times. Analysis of a rating scale filled out by the Ss in various phases of the
game indicated that they perceived themselves to be in a moderately
advantageous position at all times.

Teams were permitted to make any number of decisions they saw fit to
make. They were also permitted to make any type of decision, as long as
such a decision did not violate the restrictions of the setting (for instance,
they could not employ troops beyond the number available to them as
stated in the manual2). The Ss believed that the environment was a direct
outcome of their own performance (ail Ss indicated on a rating scale that
more than 80% of the ongoing events were, in their opinion, due to their
own decisions or decisions of the enemy team rather than to arbitrary
causes). Since the environmental conditions were programmed, the kind
(not the level) of success experienced by the teams was determined through
the constant strategy of the supposed enemy team. In this way teams were
kept approximately equal in the general kind of operations employed by
them, and in their level of success.

The groups of Ss were required to make all decision on an order form. A
separate order form was required for each decision.

The game was played in seven 30-min periods. During each period, the Ss
were exposed to different information load conditions. During each 30-min
game period, Ss received either 2, 5, 8, 10, 12, 15, or 25 independent
informative statements. Each statement contained one informative fact
relevant to a single operation. These statements would be in response to
orders or requests received from the teams of Ss, or, if insufficient orders
had been received, the statements would contain an item of general
information regarding a “‘relevant observation.”

The order of the load periods was varied. From a number of random
sequences those were selected which would insure that each load condition
would appear at least once in each position.

Analysis of Decision Making

For the purpose of classification of decisions into types, a
graphic representation of the decision sequence was made for
each team. The time sequence was plotted horizontally. Types
of operations employed by the groups of Ss were listed
vertically (e.g., (1) landing troops, (2) reconnaissance, (3) tank
attack, (4) retaliatory response, etc.]. In this fashion, each
decision made by a team could be represented as a point,
placed vertically below the time when it occurred and
horizontally beside the type of operation it represented. Points
representing the same kind of decisions were connected with
horizontal lines. Points representing decisions made at the
same point in time were connected with vertical lines. Points
representing decisions which led in a planned strategic
sequence to later decisions of different kinds were connected
with these by diagonal lines. Classification was based on
decision texts and statements of relationships given by groups
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Fig. 1. The effect of information load on risk taking.

of Ss on the decision forms. This graphic representation
permitted analysis of decision types as follows:

(1) Risky decisions: All decisions which were aggressive
rather than defensive in nature and placed troops or
equipment into positions where they were in danger of attack
and destruction by enemy forces were defined as risky.

(2) Preparatory decisions: All decisions which were made in
anticipation of later aggressive or defensive moves and did not
endanger men or equipment were considered nonrisky.

(3) Retaliatory moves: All moves made for defensive
purposes in response to information of enemy moves were
considered nonrisky.

(4) Withdrawal decisions: All decisions withdrawing men or
equipment from endangered positions were considered
nonrisky.

All decisions made by the Ss could be classified into these
four categories. The number of decisions in Category 1 made
during each playing period, ordered by time (for the time
analysis) or ordered by increasing information load (for the
load analysis), were used as raw data for this experiment.

RESULTS

Since the experimental variation of information load was
randomized across order (and since partialling out an order
effect would merely provide an artificially high level of signifi-
cance which is unacceptable when measurement of behavior in
more ‘“‘real” environments is at stake), the data were analyzed as
two separate within-ANOV A designs. For the load analysis, an F
ratio of 7.13 (df=6/78; p< .01) was obtained. Post hoc
Newman-Keuls analysis indicated significant differences be-
tween Loads 10 and 12 vs Load 2 (p < .01) and between Loads
10 and 12 vs Loads 5 and 8 (p < .05), as well as between Load 10
and Loads 15 and 25 (p < .05). A graphic representation of the
results is presented in Fig. 1.

For the analysis of time spent in the simulation (order of
periods) an F ratio of 12.35 (df = 6/78; p < .01) was obtained.
Newman-Keuls comparison of sequential periods of time spent
in the simulation indicated differences for Periods 6 and 7 vs
Periods 1, 3, and 4, Period 2 vs Period 1, and Period 5 vs Period 1
(p < .01). In addition, Period 5 differed from Period 4
(p < .05). These results are graphically shown in Fig. 2.

To check for potential confounding effects of the total
number of decisions made by the decision-making groups (cf.
Streufert, Driver, & Haun, 1966), the analysis was repeated for
proportions of risky decisions to total number of decisions made
by each group in each period. The results remained essentially
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Fig. 2. The effect of time spent in decision making on risk taking.

the same, although the F ratios became slightly smaller [F(load)
=3.68,p< .0l;F(time)=4.52,p < .01].

DISCUSSION

The results of the time analysis showed a striking similarity
to the work of Davis, Hoppe, & Hornseth (1968) obtained in a
much simpler (gambling) risk experiment. Apparently risk
taking increases (although potentially interrupted by a plateau
or a dip) with continued participation in a decision-making
task.

The increased risk-taking behavior could also be explained
as an effect of time spent with a group of others (as might be
predicted by theories calling for diffusion of responsibility,
value, or censure testing); however, the fact that Davis et al
(1968) produced similar results in individuals as well as in
groups suggests that such an explanation might be of limited
value. The fact that the results of this experiment remained
stable even when proportions of risky decisions to total
decisions were used as raw data suggests that risky decision
making is at least partially independent of the number of
decisions made (which also tend toward a general increase over
participation time).

An encouraging result was obtained in the analysis of risky
decision making as a function of information load. Streufert &
Driver (1965, 1967), Streufert, Driver, & Haun (1966),
Streufert & Schroder (1965), and Streufert, Suedfeld, & Driver
(1965) have shown that optimal decision-making quality (in
terms of a strategy integration criterion) occurs at loads of
approximately 10 or 12 independent items of information
received by decision makers per %2 h. It is at this point, as the
present analysis indicated, where most risky decisions are
made. This result would suggest that risk taking may be more
often strategic (probably rational, integrated) rather than
respondent (probably retaliatory, unintegrated). This finding
suggests that the attempt by several researchers to look for
strategies in risky decision making may be of considerable
value.
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Table 1
Mean Proportion of Collaborative Choices Made by Subjects in
Two- and Three-Person Groups Facing the PD Game
in Each of Five Trial Blocks

Group Trial Block
1 2 3 4 5 Mean
Two-Person .44 .29 .23 28 24 .30
Three-Person .46 39 43 37 .54 44
Mean 45 35 35 33 41 38
DISCUSSION

The results clearly supported the hypothesis that the
presence of a third, advantaged, person would produce more
collaboration among two persons playing a PD game than
when no third person was present. Moreover, the results with
the two-person group are entirely consistent with those of
other PD game studies, since, in games with 50 or fewer trials,
it is a common finding that the proportion of noncollaborative
choices increases over trials (Gallo & McClintock, 1965).
Hence, it appears that the higher outcomes obtained by the
advantaged person restrained the tendency of the two PD
game players to make an increasing number of noncollabora-
tive choices over trials.

It is interesting to note, though, that in the three-person
situation the two individuals playing the PD game did not, on
the whole, settle into a pattern of joint collaboration for more
than just one or two trials, even though joint collaboration
would permit the players to both maximize their long-run
gains and remove the higher outcomes of the advantaged
person. Since some people who participated in the
three-person situation felt that the long-term consequence of
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their choices were not clear to them, a simpler method of
presenting the outcomes should be developed, if possible. As
the outside four cells are not needed to establish the
relationships under investigation, a display deleting them could
be developed.

It should be possible to investigate many types of
three-person interactions by employing the present technique.
Not only could the type of interdependent relationship
between two of the persons be varied independent of their
relationship to the third person, but situations could be
developed in which all three individuals were interdependent.
This latter situation would then resemble a three-person
coalition situation, but would allow for the elimination or
control of communication among the group members.
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