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THE EFFECT OF COMPUTER INTERVENTION AND

TASK STRUCTURE ON BARGAINING OUTCOME

ABSTRACT:

This paper reports on a study that examined the impact of computer

presentation of suggested solutions during negotiation, in bargaining

situations that can be characterized as integrative or distributive. It was

found that in the integrative task, the bargainers achieved higher joint

outcomes when presented with suggestions. 	 They had a more negative

perception of the negotiation atmosphere, however.	 In the distributive

task, the suggestions did not help achieve joint gains, but it lessened

negative attitudes of the bargainers. 	 Bargainers who received suggestions

felt both they and their partner had been somewhat more flexible,

cooperative, considerate, and less suspicious. Thus, regardless of

negotiation situation, the suggestions resulted in some benefit to the

negotiators.

KEY WORDS AND EXPRESSIONS:

Negotiation; Conflict Resolution; Analytical Mediation;	 Third-Party
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1.0 INTRODUCTION

Negotiation is a naturally occurring phenomenon, used at individual,

organizational, and international levels to solve differences in preferences

and to allocate scarce resources. Regardless of the problem domain,

effective resolution of conflicts has the potential to improve personal

welfare, corporate performance, as well as global relations.

There are barriers to effective resolution, however. Cognitive

psychologists have shown that humans often demonstrate a variety of

heuristics, biases, and poor decision strategies which interfere with their

assessment of utility functions, evaluation of offers, formulation of

"bottom lines" etc. For example, negotiators overemphasize salient

information, tend to be overconfident, and are influenced by the frame of

the negotiation (e.g., negotiators view the same dollar amount differently

depending on whether they consider it a gain or a loss from their comparison

level) (Bazerman and Neale, 1982, 1983; Neale and Bazerman, 1985a, 1985b;

Neale, 1984; Bazerman, Magliozzi, and Neale, 1985). Also, when people have

difficulty explicating their decision strategies (as they often do), this

can cause others to wonder why their choices/actions do not match their

stated strategy or plan. In such cases, the mistrust that develops can make

agreement very difficult to achieve. Such phenomena are studied under the

Social Judgment Theory paradigm (see Balke, et al., 1973; Hammond, et al.,

1975 and 1977; Brehmer and Hammond, 1977; Brehmer, 1986).

In addition to cognitive limitations, socio-emotional factors

influence negotiator behavior. Negotiators often take the attitude that

they want to beat their opponent at any cost and display "face saving"

behaviors (hurting their opponent at their own expense if they feel he is

behaving unfairly or unreasonably) (Brown, 1970; Pruitt and Johnson, 1970;

Hiltrop and Rubin, 1981).	 The researchers cited above have found that
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these problems can lead to situations where no agreement is reached even

though solutions good for both parties could have been found. Moreover,

they can lead to suboptimal agreements, where one or more solutions exist

which are better for both sides than the agreement actually adopted.

One technique to improving negotiation outcomes is to use an approach

based on decision analysis and game theory (Barclay and Peterson, 1976;

Mumpower, et al., 1986; Raiffa, 1982). 	 In this method, the issues to be

decided are identified and their ranges defined. Next, importance

weightings are elicited from each side. (See Von Winterfeldt and Edwards

(1986) for an excellent discussion of preference elicitation and utility

calculation.) Optimal solutions, i.e., those which maximize the utility for

both sides,	 are then computed and presented to the disputants for

discussion. The study reported here examined one portion of this

methodology, specifically, the effects of presenting optimal solutions to

two negotiators. The question of interest was whether this information

would result in better agreements than the negotiators would otherwise have

accepted. Thus, one independent variable was third-party intervention,

where subjects either received the information or they did not. The second

independent variable was type of task, either distributive or integrative.

The present study differs from previous third-party intervention

studies in that it examined both distributive and integrative tasks. Other

strengths of this study compared to many previous ones in this area are that

it employed actual, rather than anticipated intervention; used a multi-issue

task; and allowed face-to-face negotiation, as opposed to written

communications among participants. It is hoped that the results from the

hypotheses tested will contribute to both practice and theoretical

development in the area of negotiation. Of particular interest is its

relevance to the analytical mediation process, where computers are necessary
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to calculate the optimal solutions to be presented to the negotiators.

Section 2 describes the independent variables in more detail. The

hypotheses are provided in Section 3. Section 4 presents the research

methodology used to conduct the study. Next, results are described and

discussed. Section 6 concludes with some thoughts on future research

directions in this area.

2.0 INDEPENDENT VARIABLES

One important method of facilitating the negotiation process is

third-party intervention. It has been found that mediator suggestions can

greatly affect the negotiation process and outcome. For example, studies

have shown that mediator suggestions can lead to higher joint outcomes

Roden and Knapp, 1969; Bartunek et al., 1975) and greater concession

rates (Pruitt and Johnson, 1970). Two factors appear to come into play.

One is that negotiators do not have the ability to find high joint solutions

on their own, and the mediator helps point them in the right direction.

Secondly, bargainers appear to be more willing to make concessions when a

mediator intervenes because they rationalize that they are being agreeable,

not weak.

One independent variable in the present study was third-party

intervention where the "third party" was played by a computer. The computer

intervened approximately halfway (12 minutes) into the negotiation session

and displayed three suggested contracts. The suggestions were on the Pareto

frontier, which is defined as the locus of settlements from which no joint

gains are possible.	 Several arbitration approaches have been proposed in

the game-theoretic literature as to which point on the frontier is the

"best" (see Raiffa, 1982 pp. 235-250 	 for a	 discussion of several

approaches).	 For this study, the suggestions were the Nash solution (Nash,

1950) and the two closest contracts to it (i.e., the three contracts that
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maximized the product of the two negotiators' total contract values less the

values of their alternative contracts.)

The other independent variable was task structure - either

distributive or integrative. A distributive task is one in which there is

very little give-and-take possible, that is, both sides want basically the

same things. An integrative task is one where more give-and-take is

possible. Issues important to one side are less important to the other, and

vice versa. Thus, in the integrative situation, there is potential for both

sides to give up more of what is less important to each of them, in order

to receive a greater amount of what they really want (although they may not

pursue this course of action). In the present experiment the task structure

was operationalized by weighting the issues for both parties similarly in

the distributive task (i.e., assigning them approximately equal points).

This resulted in a bargaining situation resembling a zero-sum game where one

party's gains were almost equal to the other one's losses. In the

integrative task, the assigned weights for the issues were different. This

allowed for the possibility of mutually beneficial trade-offs, if the

bargainers could/would find them.	 (The point sheets for the two task

structures are presented in Appendix A.)

3.0	 HYPOTHESES

The major question of interest can be stated as follows:

Will the suggestion of optimal solutions positively affect the
outcome of face-to-face negotiations and the attitudes of negotiators,
especially in integrative situations, when compared to groups that receive
no suggestions?

Joint Value of Outcome

Cognitive and social psychology theory would predict that

negotiators without benefit of this information would be unable to reach

good outcomes for the reasons given above. Calculation and presentation of

optimal solutions by the computer should enable negotiators to reach higher
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joint outcomes in situations where more give-and-take is possible, i.e., in

the integrative case. No difference is predicted in the distributive

situation, however. It is believed that negotiators will have a tendency to

split issues down the middle (this is not a cognitively complex chore), and

in the distributive case, this strategy will give them about the best scores

they can achieve. Thus, in the distributive task the computer solutions are

not expected to make a significant difference in the joint outcome scores.

Hypothesis 1.1: In the integrative situation, agreements reached by dyads
with intervention (i.e., suggestions) will have greater value than
agreements reached by dyads without intervention.

Hypothesis 1.2: In the distributive situation, there will be no
difference between the value of agreements reached by dyads with
intervention and the value of those reached by dyads without intervention.

Time to Reach Agreement

Suggestions are not only expected to affect the joint scores

achieved. An effect on time to reach agreement is also expected.

Suggestions displayed by the computer are expected to be much different

(much better) than the solutions being considered by subjects negotiating

the integrative task. Thus, they will have to reassess their expectations

and negotiating positions. It is believed that this will slow them down,

thus lengthening the negotiating time.

In the distributive case the suggestions should aid negotiators in

reaching a faster agreement. This is because the computer suggestions

should not be much different than the ones being considered. Aspiration

levels will not be raised and no surprising or exciting avenues to explore

will be opened. Also, they will be able to accept the suggestions with less

fear of appearing weak, as the suggestions were made by a third party.

Specifically, the following are predicted:

Hypothesis 2.1: In integrative situations, the time it takes bargainers
with intervention to reach an agreement will be greater than the time taken
by bargainers without intervention.
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Hypothesis 2.2: In distributive situations, the time it takes bargainers
receiving suggestions to reach an agreement will be less than the time taken
by bargainers with no suggestions.

Post-Bargaining Attitudes

Research Question 1: How will negotiators' attitudes be affected by the
computer support and/or level of conflict treatments?

After the bargaining session, participants were asked questions in

order to measure their satisfaction, their perception of their opponent, and

some indication of what subjects felt the atmosphere or climate of the

negotiation was like. Two-tailed tests were done on factor scores because

the attitude survey was exploratory in nature.

4.0	 METHOD

4.1 Subjects

One hundred and two subjects, recruited from upper level

undergraduate business classes at a large midwestern university,

participated in the experiment. Participation was voluntary; those who took

part received extra credit in the class from which they were recruited. As

additional incentive, subjects were informed that 10 individuals would be

awarded a $10.00 cash prize contingent upon performance. They were told

that the higher their score, the more likely they were to win a prize.

After the experiment, they were told exactly how the winners were

determined, i.e., that the top 10 scorers - 5 buyers and 5 sellers - would

be paid $10.00 each. (Had subjects been told the exact remuneration

criteria before they bargained, they may have attempted to be one of the top

ten at any cost, and thus behaved unreasonably.)

In order to determine required sample sizes, a power analysis was

done based on a desired power level of 80 percent (see Cohen, 1977). Sample

sizes of at least 13 in the integrative task situation and 10 in the

distributive task were needed. The number of pairs in these conditions was

more than this, yielding actual power of approximately 87 and 84%,
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respectively.	 Male-male and female-female dyads were assigned in

approximately equal proportions to each treatment in order to minimize any

gender effects. See Table 1 for the number of pairs by gender and by

condition.

NUMBER OF PAIRS PER CONDITION
(male-male/female-female pairs in parentheses)

With
Intervention

No
Intervention Total

Distributive 11 (8/3) 10 (7/3) 21 (15/6)
Task

Integrative 15 (9/6) 15 (9/6) 31 (18/12)
Task

Total 26 (17/9) 25 (16/9) 51 (33/18)

TABLE I' CELL SIZES

4.2 Task and Procedures

The task for this study involved playing the role of a buyer or a

seller who were negotiating four issues of a three-year purchase agreement.

The product being purchased was a turbocharger engine part; the issues were

price, quantity, time of first delivery, and warranty period.

Two students from different classes would arrive at the

experimental room at their specified time and be assigned the role of either

a buyer or a seller by the flip of a coin. They read a case which gave them

some identical background information about the companies they supposedly

were representing. They were also given a page of confidential

information and point sheets which varied by the task-structure condition.

The points corresponded to the text of the case, for example, issues

described as "very important" were assigned higher point values. Also given

in the case material was an "alternative contract", i. e., a purchase or
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sale offer from another company. This gave subjects a minimum point level

to achieve in the negotiation. The four point sheets (integrative task

buyer and seller, and distributive task buyer and seller) are depicted in

Appendix A.

After reading this material, the subjects went into the bargaining

room and sat across a table from each other. A microcomputer was located at

the end of this table. Subjects read the case and instructions, then

bargained face-to-face for 25 minutes, or until agreement was reached. In

those conditions where intervention was present, approximately midway into

the session (i.e., after 12 minutes from the start), the computer presented

three suggestions simultaneously and displayed them throughout the remainder

of the bargaining session.

In all conditions the computer displayed a five-minute warning at 20

minutes into the session and at 25 minutes presented a "STOP BARGAINING

NOW" message. This allowed the computer to act as timer and also prevented

the non-intervention subjects from questioning the presence of the

computer. At the close of bargaining, subjects signed a "final agreement

form", then completed a post-bargaining questionnaire. (See Table 6).

4.3 Dependent Measures

The main variable of interest was the joint value of the final

contract. This was measured by adding buyer and seller points on the final

agreement. While the Nash solution is based on the product, the scores here

were summed because this is intuitively easier to understand and is

frequently used in studies of this type.	 (To assure consistency with the

Nash solution, the product of buyer/seller scores were also analyzed.)

"Time to reach agreement" was measured from the time the face-to-face

bargaining started until agreement or the 25 minute time limit was reached,

whichever occurred first. 	 A post-bargaining questionnaire was used to
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assess participants' attitudes.

5.0	 RESULTS AND DISCUSSION

In this section, the results obtained in this study are discussed in

the following order: 1) joint score, 2) time to reach agreement, and 3)

attitudes and behavior descriptions. A summary is provided at the end of

the section.

5.1 Joint Score

For the dependent variable "joint score", the integrative and

distributive task conditions were analyzed separately using the Permutation

test (Siegel and Castellan, 1988). The Permutation test can compute the

exact probability associated with the observations under the assumptions

that the null, or "no difference" hypothesis is true. ANOVA was a less

appropriate statistical test because, by definition, the populations in

these two conditions did not have the same variances or ranges.

The results of the permutation test indicate that in the integrative

situations, pairs who received suggestions achieved settlements with

significantly greater joint scores than those with no suggestions (p < .01).

In the distributive task conditions, there was no significant difference

between joint scores of dyads with computer suggestions and those without (p

= .48). Gender did not make a difference. The results for the joint score

variable are depicted in Table 2. (Analysis of the product of scores also

resulted in a significant difference (p < .01) between integrative groups

and no significant difference in distributive groups (p = .43))

In the integrative situations, where "win-win" arrangements were

possible, the suggestions did result in significantly higher joint outcomes.

To further examine why this happened, the individual scores of bargainers

were analyzed.	 The means of the lower scores for each dyad, as well as

those of the higher scores, were compared across conditions.	 Both
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comparisons resulted in significant differences. That is, not only

was there a tendency for the lower score to be increased by the computer

suggestions but the higher scores were raised as well. Thus, both parties

generally improved their positions when the computer suggestions were

available.

Mean Joint Score	 (N's)

With Intervention	 No Intervention

Distributive
Male pairs 102.1 (8) 101.3	 (7)
Female pairs 102.0 (3) 103.3	 (3)
Combined Mean 102.1 (11) 101.9	 (10)
Combined S.D. 2.0 1.7

Integrative
Male pairs 123.8 (10) 117.1	 (9)
Female pairs 127.6 (5) 115.0	 (6)
Combined Mean 125.1 (15) 116.3	 (15)
Combined S.D. 9.6 9.0

TABLE 2 • JOINT SCORE RESULTS

P-Value

p = .21
p = .40
p = .48

p = .07
p = .02
p < .01

Discussion

It is evident that the subjects often split the issues down the

middle. When this arrangement provided both sides with a settlement higher

than their respective alternative contracts, they stopped bargaining. That

is, the negotiating subjects displayed "satisficing" rather than

"optimizing" behavior. When an integrative solution was available in the

integrative-task situation, the computer suggestion assisted disputants in

finding it. However, in the distributive conditions there was little

possible integration other than "splitting the difference" and there was no

evidence that the suggestions improved the joint scores. This finding is

consistent with speculations made by Raiffa (1982) and Mumpower, et al.

(1986) concerning analytical negotiation in zero-sum situations.
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In order to gain more insight into what was happening, dyad scores

were broken down into three groups. Depicted in Table 3 are the number of

dyads within which: 1) members agreed upon one of the suggested contracts,

2) one member achieved a score greater than the scores on contracts

suggested by the computer, and 3) members did not agree on a suggested

contract and did not score higher than the scores on contracts

suggested by the computer.	 In this last group the computer suggestions

would have given one or both members greater scores without putting either

in a worse position.	 No statistical analyses were performed; the purpose

was merely to examine how many people could have improved their positions by

simply accepting one of the computer suggestions.

In the integrative conditions, very few people would have scored more

poorly had they accepted one of the suggestions. Actually, only four out of

the 60 people (30 dyads) would have been worse off (see Table 3). This data

supports the conclusion stated above that computer suggestions helped

negotiators reach agreements with higher value. Notice that 6 out of 15

dyads with computer support reached this type of agreement while only one 1

out of 15	 without support reached it. The question is why six dyads

settled for less than Pareto-optimal contracts even when they were offered

three better agreements. 	 (The same phenomenon was observed in the

distributive situations.)

In the distributive situation where computer support was present,

members of all but one pair tried to "out-bargain" their partners and did

not accept the computer suggestions. 	 Of these 20 people (10 dyads), four

scored higher than the suggestions would have permitted and 16 (the partners

of these 4 people plus the 12 subjects who did not reach Pareto-optimal

agreements) did not. This pattern was similar in the distributive/no

intervention condition. As in the integrative-task situation, many subjects
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who were offered suggestions did not end up accepting them even when it

would have been more profitable.

The overall conclusion drawn from the test of the joint score

COMPARISON OF DYAD SCORES TO
COMPUTER SUGGESTIONS

Condition
No.of
Dyads

Both less or
one score same

Both scores	 One score	 as a suggestion,
equalled	 greater	 while partner's
one of the	 than any	 was less than
suggestions	 suggestion	 that suggestion

INTEGRATIVE

With
intervention 15 6 3 6

Without
intervention 15 1 1 13

DISTRIBUTIVE

With
intervention 11 1 4 6

Without
intervention 10 0 4 6

TABLE 3: NUMBER OF DYADS PER TYPE OF AGREEMENT

variable is that suggesting optimal solutions to bargainers leads to

improved joint and individual scores when tasks are integrative. However,

there is a question as to why bargainers receiving suggestions often did not

accept one of them, even when it would have improved both partners'

outcomes.
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5.2 Time to Reach Agreement

Results

No effects from gender were expected; however, a three-way ANOVA was

done to ensure that this was the case. The three factors were intervention,

task structure, and gender. Mean times to reach agreements are shown in

Table 4.	 There were no significant interactions; there was a main effect

for the intervention treatment (see Table 5). 	 Those receiving suggestions

took significantly longer to reach a settlement than those without

(average minutes for those with suggestions = 18.8; without suggestions =

13.)

Mean Time to Reach Agreement (N's)
(in minutes)

With
Intervention

No
Intervention

Distributive Task:
Male pairs 18.1 (8) 14.4 (7)
Female pairs 16.6 (3) 15.3 (3)
Combined Mean 17.7 (11) 14.7 (10)
Combined S.D. 4.9 4.9

Integrative Task:
Male pairs 20.2 (10) 12.9 (9)
Females pairs 18.4 (5) 12.5 (6)
Combined Mean 19.6 (15) 12.7 (15)
Combined S.D. 3.9 3.6

TABLE 4: MEAN TIME TO REACH AGREEMENT

Four two-way analyses of variance were done to determine whether this

main effect held over both task situations and both genders. The sample

sizes were too small to allow much reliance on these results; nevertheless,

they could help indicate where intervention had the most effect on

settlement time.

The first two-way ANOVA's analyzed female-only, then male-only dyads.

In each of these analyses the two factors were computer intervention and
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task structure. Results indicated that gender did not make a difference,

i.e., there was no interaction, and the main effect for intervention

affected males (p < .01) as well as females (p < .07). (With such

a small sample size, p < .07 does indicate an effect, even though this

p-value is technically less than "significant".) The third ANOVA analyzed

only distributive tasks, and the last only integrative.	 Here the two

factors were computer intervention and gender. 	 Again, there was no

interaction effect in either analysis. 	 For the distributive task, there

were no main effects. 	 In the integrative task, the gender did not make a

difference.	 The effect of computer support on time, however, was

significant (p < .001).

Agreement Time ANOVA Results

SIGNIF.
SOURCE OF VARIATION SS DF MS F OF F

Main effects 351.0 3 117.01 6.0 .001
Support 329.6 1 329.6 16.8 .001
Conflict .1 1 .1 .0 .943
Gender 7.3 1 7.3 .4 .545

2-Way Interactions: 56.1 3 18.7 1.0 .423
Support/Conflict 48.0 1 48.0 2.5 .125
Support/Gender 10.2 1 10.2 .5 .448
Conflict/Gender .7 1 .7 .0 .848

3-Way Interactions: 1.5 1 1.5 .1 .782
Support/Conflict/Gender 1.5 1 1.5 .1 .782

EXPLAINED 408.6 7 58.4 3.0 .013

RESIDUAL 802.4 43 18.7

TOTAL	 1211.1 50 24.2

TABLE 5 • ANOVA ON TIME VARIABLE

14



Discussion

It can be seen from Table 4 that, as expected, integrative-task

groups with support took longer than those without support. It had been

predicted that dyads in the distributive task condition would take less time

when they received computer support. This hypothesis was not supported; no

difference in settlement time was found in the distributive situation.

It can be speculated that the computer created higher point

expectations (aspiration levels) in integrative conditions and led to a more

thorough exploration of alternatives by the participants.

The fact that solution time was no different in distributive

situations could be due to offsetting effects. On one hand, the suggestions

helped bargainers by permitting them to accept one of the suggestions with

less fear of looking weak, as would be predicted by the "face saving"

research. This would have led to quicker resolutions. On the other hand,

it may have encouraged bargainers to explore new options, as it apparently

did in the integrative-task scenario. This would have caused an increase in

settlement time. Overall, the decrease in time caused by the face-saving

effect of the suggestions could have been offset by an increased desire to

explore options, leading to a "no difference" conclusion.

5.3 Attitudes and Behavior Descriptions

The post-bargaining measures yielded some results which shed

additional light on negotiation dynamics; they also raised some interesting

questions. Using factor analysis, the fourteen-item post-bargaining

questionnaire (Table 6) was condensed into four factors: positive climate,

negative climate, satisfaction, and perception of other. Reliability of

the factors were measured with Cronbach's alphas; the respective alphas

were .85, .77, .77, and .17. 	 For the first three factors, two-way ANOVA

was used on factor scores to determine if any differences among conditions
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existed.	 The two questions comprising the fourth were analyzed

individually. (Gender did not affect joint score or time, and the ratio of

male-male/female-female pairs per condition was almost equal. Thus, it was

considered unnecessary to statistically control for gender in this

analysis.)

"Positive climate" included questions 11 through 14. This dealt with

subjects' perceptions about the consideration and cooperativeness level of

the negotiation.	 The interaction between task structure and intervention

approached significance (p = .08). 	 Those subjects in the distributive

situation felt the climate to be more favorable when the suggestions were

present. In integrative-task situation, the opposite was perceived. For

these subjects, those without suggestions felt the atmosphere of the

negotiation was more positive.

The second factor was "negative climate", or perceived

inflexibility, suspiciousness, and difficulty in reaching agreement

(questions three, and seven through ten). Thia results here are consistent

with those of the "positive climate" factor, except the effects of the

intervention and task structure on negative climate are stronger. There was

a significant interaction effect (p < .005), and individual analyses showed

that the same pattern of results held for each of the five questions. In

the distributive-task conditions, subjects' negative perceptions were less

when the suggestions were presented. The opposite attitude was found in the

integrative situation. Here the dyads with intervention perceived a more

negative climate in terms of suspiciousness, inflexibility, and difficulty

in reaching agreement than dyads without intervention did. Perhaps the fact

that the computer suggested a much better outcome made them feel their

partner had been "holding out on them".

Questions two, four, and six comprised the "satisfaction" factor.
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There was no interaction between intervention and task structure; there was

a main effect for the task structure treatment. Those subjects with

Strongly	 Strongly
Agree	 Disagree

1	 2	 3	 4	 5	 6	 7

1. I think my bargaining partner earned more points than I did.

2. I think the outcome of the negotiation was- satisfactory for
my company.

3. It was very difficult to reach an agreement.

4. I am satisfied with my own performance as a negotiator.

5. I think the other negotiator did a good job for his or her
company in the negotiation.

6. I am satisfied with the number of points I earned.

7. During the negotiation, for the most part the other negotiator
was inflexible.

8. During the negotiation, for the most part I was inflexible.

9. At times during the negotiation, the other negotiator seemed
suspicious of my statements.

10. During the negotiation, at times I felt suspicious about the
other negotiator's statements.

11. For the most part, the other negotiator was considerate during
the negotiation.

12. For the most part, I was considerate during the negotiation.

13. During the negotiation, the other negotiator was generally a
cooperative bargainer.

14. During the negotiation, I was generally a cooperative
bargainer.

Table 6: POST–BARGAINING QUESTIONNAIRE
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integrative tasks had a significantly higher degree of satisfaction than

those whose tasks were distributive in nature (p = .03). The individual

questions were analyzed and although the same pattern existed for questions

two, four, and six, it was found that the latter one, concerning how

satisfied subjects were with the points they earned, had the greatest

difference among conditions (p < .01). Thus, not surprisingly,

the higher point scores of subjects in the integrative conditions lead to a

higher level of satisfaction.

Because the reliability of the fourth factor was so low (alpha =

.17), questions one and five were analyzed separately. There were no

differences among conditions for the two questions in this factor.

5.4 Summary of Results

Table 7 provides a summary of the results obtained in this study.

The findings are presented in three categories: 1) joint scores, 2) time to

reach agreement, and 3) attitudes and behavior descriptions.
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Joint Scores
Distributive:

Mean score:

Integrative:
Mean score:

Time to Reach Agreement
Distributive:
Mean minutes:

Integrative:
Mean minutes:

Suggestions No
102.1

Suggestions > No
125.1

Suggestions No
17.7

Suggestions > No
19.6

suggestions	 ns
101.9

suggestions p < .01
116.3

suggestions	 ns
14.7

suggestions p < .0001
12.7

Attitudes and Behavior Descriptions

1. Positive Climate: Interaction almost significant, p - .08.

Distributive: With suggestions MORE positive than without.
Integrative:	 With suggestions LESS positive than without.

2. Negative Climate: Interaction effect significant, p < .01.

Distributive: With suggestions LESS negative than without.
Integrative:	 With suggestions MORE negative than without.

3. Satisfaction:

	

	 No significant interaction effects.
Significant main effect for task structure.

Subjects in the integrative task situation were MORE satisfied
than those in the distributive task situation, p = .03.

4. Perception of other negotiator: no differences.

Table 7: SUMMARY OF RESULTS

The overall conclusion from this experiment is that the presentation

of optimal contracts for consideration did affect bargainer outcomes and

attitudes. Benefits were present in both distributive and integrative

situations.	 The computer suggestions helped negotiators with integrative

tasks reach agreements with higher joint value, although there were

associated costs in that it took longer time to reach agreement and led to

more negative perceptions about the climate of the negotiation. 	 In

distributive-task situations, the suggestions did not affect joint score or

time, but led to more positive post-bargaining attitudes.
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6.0 LIMITATIONS OF THIS STUDY AND FUTURE RESEARCH DIRECTIONS

In this study the computer served merely as a vehicle for displaying

suggestions to the opponents. This was a limited "one-shot" type of

intervention which did not take full advantage of the true capabilities of

computer technology.	 The subjects did not interact with the system and

could not query or perform "what-if" analyses, nor could they use it to

quantify their value functions, as these were assigned by the researchers.

An additional limitation was the use of college students whose actions may

not be generalizable to experienced negotiators who have vested interests in

the proceedings.	 For one thing, real negotiators may not reveal their true

preferences. Since it is possible for a party to improve its position by

lying (Ulvila, 1979), it is vital that a mediator foster an atmosphere of

trust. Without this, people will be very reluctant to reveal their true

preferences (Barclay and Peterson, 1976). Thus, this experiment was not a

true simulation of an analytical mediation situation.

Due to these limitations, one cannot draw the conclusion from this

one experiment that a negotiation support system (NSS) which follows the

analytical approach described in the introduction would necessarily be

beneficial in real-world negotiations.

One can conclude, however, that humans do not reach optimal solutions

even in relatively simple integrative bargaining situations. Their

performance can be improved when additional relevant information is made

available to them. Given the preliminary evidence of the present study, one

is encouraged to delve further into the area of analytical negotiation with

the aid of computer support.

In terms of NSS potential, the fact that scores were raised by

suggestion in the integrative case is important, but perhaps more important

is the fact that so few individuals would have been hurt by accepting one of
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the suggested agreements. 	 It could have been the case that many dyads had

one member who scored above the Nash solution. If this had happened, it

would make sense for people in real-world negotiation situations to refuse

to follow the analytical approach. One of the bargainers might instead hope

to do better than the suggested settlement point. In both integrative as

well as distributive conditions, however, very few people scored more than

the points offered in the suggestions. That is, very few people would have

been put in a worse position by accepting the Nash solution or one close to

it.

Building on the work reported on in this paper, research is being

conducted to assess the effects of computer support on negotiation outcomes

and participants' attitudes -- see for example: Anson and Jelassi (1990),

Foroughi and Jelassi (1990), and Jelassi and Foroughi (1989) --. More

specifically, work is currently underway at the University of Hawaii,

INSEAD, and Indiana University to: 1) Design a more sophisticated NSS than

the one used in this study. 	 The long-range plan is for the system to

support all stages of the analytical negotiation process; that is, in (a)

defining the bargaining issues and setting the participants' initial

positions, (b) eliciting the disputants' preferences, (c) computing and

presenting a graph of the solution space, and (d) highlighting optimal

agreements. The system will allow easy iteration of any and/or all of these

steps, and several other possible features are under consideration. Once

the prototype is operational, empirical testing and further enhancement of

the system are planned.

This research and other work in this area will provide additional

insights to better understand both the technical and behavioral difficulties

in building and using NSS. Moreover, they will serve as bases for assessing

the potential of computer-assisted negotiations in enhancing individual and
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organizational bargaining and conflict resolution abilities.

Whether the application scope of NSS is personal or institutional, the

critical challenge concerns our ability, as MIS researchers, to provide

effective computer support that can improve the quality of conflict

resolution and bargaining outcomes. The emergence of analytical approaches

to negotiation coupled with recent advances in information technology are

creating opportunities for meeting this challenge.
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APPENDIX X
POINT SHEETS

ROBERTS
ISSUES FOR BARGAINING

Possible terms for the three-year contract 	 (BUYER/INTEGRATIVE)

1. Quantity (minimum number of units Roberts must buy each
year of the contract)

Roberts 	  Simo
5,000	 5,500	 6,000	 6,500	 7,000	 7,500	 8,000

SCORE: 40	 33	 27	 20	 13	 7	 0

2. Warranty Period (duration of the turbocharger warranty
period in years)

Roberts 	  Simo
4 years	 3 years	 2 years	 1 year

SCORE:	 16	 10	 5	 0

3. Price (cost per unit Roberts will pay Simo)

Roberts Simo
$200

SCORE:	 16

$204

13

$208

11

$212

8

$216

5

$220

3

$224

0

4. Delivery (time first shipment of turbochargers will be sent)

Robe rt s. 

5 months
(January)  

	Simo
8 months
(April)

6 months
(February)

7 months
(March)

SCORE:	 29	 19	 10	 0

The score on your alternative contract is 44



SIM O

ISSUES FOR BARGAINING

Possible terms for the three-year contract
	

(SELLER/INTEGRATIVE)

1. Quantity (minimum number of units Roberts must buy each
year of the contract)

Roberts Simo
5,000

SCORE:	 0

5,500

3

6,000

5

6,500

8
7,000

10

7,500

13

8,000

15

2. Warranty Period (duration of the turbocharger warranty
period in years)

Roberts 	 Simo
4 years	 3 years	 2 years	 1 year

SCORE:	 0	 9	 19	 28

3. Price (cost per unit Roberts will pay Simo)

Roberts Simo
$200

SCORE:	 0

$204

6

$208

12

$212

18

$216

24

$220

31

$224

37

4. Delivery (time first shipment of turbochargers will be sent)

Roberts 	 Simo
5 months	 6 months	 7 months	 8 months
(January)	 (February)	 (March)	 (April)

SCORE:	 0	 7	 13	 20

The score on your alternative contract is 44



ROBERTS

ISSUES FOR BARGAINING

Possible terms for the three-year contract
	

(BUYER/DISTRIBUTIVE)

1. Quantity (minimum number of units Roberts must buy each
year of the contract)

Roberts 	  Simo
5,000	 5,500	 6,000	 6,500	 7,000	 7,500	 8,000

SCORE: 29	 25	 20	 15	 10	 5	 0

2. Warranty Period (duration of the turbocharger warranty
period in years)

Roberts 	
4 years	 3 years

SCORE:	 15	 10 

Simo
2 years	 1 year

5	 0 

3. Price (cost per unit Roberts will pay Simo)

Roberts	 Simo

	

$200	 $204	 $208	 $212	 $216	 $220	 $224

	

SCORE: 39	 32	 26	 19	 13	 6	 0

4. Delivery (time first shipment of turbochargers will be sent)

Roberts 	
5 months
(January)  

	Simo
8 months
(April)

6 months
(February)

7 months
(March)

SCORE:	 17	 11	 6	 0

he score on your alternative contract is 44



SIMO

ISSUES FOR BARGAINING

Possible terms for the three-year contract (SELLER/DISTRIBUTIVE) 

1. Quantity (minimum number of units Roberts must buy each
year of the contract)

Roberts Simo
5,(X)) 5,500 6,0(X) 6,500 7,0(X) 7,5(X) 8,000

SCORE:	 0 5 10 14 19 24 29

2. Warranty Period (duration of the turbocharger warranty
period in years)

Roberts

	

	
4 years  

Simo
3 years 2 years	 1 year 

SCORE:	 0
	

7
	

13	 20

3. Price (cost per unit Roberts will pay Simo)

Roberts Simo
$200

SCORE:	 0

$204

G

$208

12

$212

17

$216

23

$220

29

$224

35

4. Delivery (time first shipment of turbochargers will be sent)

Roberts   	 Simo
8 months
(April)

5 months
(January)

6 months
(February)

7 months
(March)

SCORE:	 0	 6	 11	 17

The score on your alternative contract is 46
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