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Abstract

Information ambiguity is prevalent in organizations and may influence management decisions. This study draws
upon research on information bias and ambiguity research to empirically test how information ambiguity and non-
financial factors (e.g., interpersonal information) affect managers’ capital budgeting decisions when in good vs.
bad times. Ninety-two managers completed two experiments. In Experiment One, the information was presented
sequentially. Our results show that without the presence of non-financial factors, managers tend to maximize the
firm value. After receiving non-financial factors, a significant number of managers switched to the self-serving
option in good times (the gain condition) but stayed with firm-value maximization in bad times (the loss condition).
In Experiment Two, the information was presented simultaneously in the presence and absence of ambiguity. We
found that in the presence of ambiguity, the information presentation has no impact on managers’ self-serving bias
in good times or their firm-value maximization tendency in bad times. Interestingly, we also observed managers’
use of interpersonal information even in the absence of ambiguity.
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Capital budgeting decisions directly affect the success or survival of a company. Capital
investment theory suggests that such decisions should be based on the economic merits of
the projects (Demski, 1997). However, when making capital budgeting decisions, managers
are greatly influenced by non-financial factors such as coalitions, interpersonal relations,
intuition, and politics, which may conflict with maximization of stockholder wealth, as
shown by in-depth investigations of specific cases in field research and the business press
(e.g., Moreno, Kida, and Smith, 2002; Kida, Moreno, and Smith, 2001; Bower, 1986;
Mukherjee and Henderson, 1987; Pinches, 1982). Yet we have little systematic knowledge
of the extent to which these non-financial factors (hereafter called interpersonal information)

∗To whom correspondence should be addressed.



164 HO, KELLER AND KELTYKA

and information ambiguity influence managers’ capital budgeting decisions at the expense
of stockholder wealth when managers are in a gain (good time) or loss (bad time) condition.

Information ambiguity is prevalent in organizations and may influence managers’ de-
cisions. This paper defines ambiguity1 as “uncertainty about the processes by which the
outcomes are determined” (Curley and Yates, 1985, p. 274). For example, assessing the
return of a new project at 18% is unambiguous, but ambiguity exists when a manager can
only conclude that the return lies between 14 and 22%. While in the first case the process is
precisely known, in the second case there is ambiguity about which return will be realized.
Prior studies have shown that when facing outcome ambiguity (Gonzalez-Vallejo, Bonazzi,
and Shapiro, 1996; Oliver, 1972) and probability ambiguity (Hogarth and Kunreuther, 1989;
Kunreuther, 1989; Kuhn and Budescu, 1996; Kunreuther et al., 1995; Viscusi and Magat,
1992) people are ambiguity averse in the domains of gain and loss. However, in a capital
budgeting context and using a within-subject design, Ho, Keller, and Keltyka (2002) show
that the majority of managers were ambiguity averse in the gain condition and switched to
ambiguity seeking in the loss condition. Almost all the prior studies employed a research
design in which the outcome of an unambiguous option is equal to the midpoint of the
imprecise numerical outcome. Such a design cannot discern the magnitude of managers’
ambiguity aversion/seeking that may impact their intention to maximize their firm value. In
the real world, managers normally operate in a rich environment in which there is a disparity
between the midpoint of an ambiguous option and an available unambiguous option. This
study investigates the robustness of the prior research through manipulation of the midpoint
so the unambiguous option does not equal the midpoint of the ambiguous option.

Causal evidence (Reimann 1990; Ruhl and Cowen, 1992) and prior managerial account-
ing research using stylized analytical or game theoretic models (Feltham and Xie, 1994;
Kachelmeier and Shehata, 1994) suggest that managers often maximize their own self-
interest at the expense of the firm’s interest. Also, managers incorporate target value when
they make decisions under uncertainty and they are more risk averse in the gain domain and
risk seeking in the loss side (Bowman, 1982; Laughhunn et al., 1980). Prior research on
information bias has studied the role of a self-serving bias (Hsee, 1995, 1996) and judgment
bias (Russo, Meloy, and Wilks, 2000) in personal decision-making. Information bias occurs
when an individual distorts the provided information to support his/her final decision.

This study draws upon research on information bias (Hsee, 1995, 1996; Russo et al.,
2000), ambiguity research (Einhorn and Hogarth, 1985; Ho, Keller, and Keltyka, 2002)
and prospect theory (Kahneman and Tversky, 1979, 1984) to examine empirically the
extent to which managers consider the firm value when making capital budgeting decisions
and identifies conditions under which managers are more likely to be influenced by non-
financial factors to increase their self interests. Capital budgeting decisions may sometimes
be in the process of being made as information is received. Consequently, we conducted
this experimental research to examine whether prior research which presented information
simultaneously would have had the same results if information were presented sequentially.

1In the decision theory literature, ambiguity and vagueness are used interchangeably. We use the term ambiguity
throughout this paper. A known probabilistic process can be unambiguous. A lottery that yields 100 with a known
probability of .01 is not ambiguous since there is no uncertainty about the process (a 1/100 chance of winning).
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Two separate experiments were conducted to observe managers’ capital budgeting de-
cisions in both a gain and a loss condition. The two experiments differed in the way the
information was presented to the managers. In Experiment One (Sequential) two different
pieces of information were presented sequentially with the managers selecting one of the
two projects for implementation after reading each piece of information. Experiment Two
consisted of two different studies and had the information presented simultaneously. In
the first study (Simultaneous–Ambiguity) there was ambiguity about the return of one of
the two projects while in the second study (Simultaneous–Unambiguity) both projects had
unambiguous returns. Since Experiment Two used a simultaneous presentation mode, in
both studies the managers made one decision regarding project selection after reviewing all
the simultaneously received information.

Our results demonstrate the robustness of a gain condition (i. e. “good times”) effect on
promoting a manager’s own self-interest over the firm’s interest even when the information
involves no ambiguity. Furthermore, in the unambiguous condition in which managers have
no chance of achieving the firm’s target return, called a loss condition (i.e. “bad times”),
they also switch from focusing on the firm’s interest to their own self-interest. Our results
also suggest that the different information presentation modes did not significantly influence
managers’ choice behaviors. So, research results from experiments presenting information
simultaneously should apply also to cases when information is presented sequentially.
Finally, this research provides evidence that the phenomena demonstrated in psychology
laboratory experiments with student subjects persist in capital budgeting decision contexts
with experienced manager subjects.

1. Theoretical issues and hypotheses development

1.1. Capital budgeting decision and information ambiguity

Capital budgeting decisions involve the analysis of long-term investment alternatives with
cash inflows and outflows over multiple time periods (Zimmerman, 1997). When the invest-
ment options do not cover the same periods, they are not directly comparable. Consequently,
managers normally rely on capital investment theory when making a capital budgeting de-
cision (Morse and Zimmerman, 1997). To maximize shareholder wealth, capital investment
theory requires managers to estimate total cash inflows and outflows while taking into
consideration income tax implications, a required rate of return, inflation, and project risk
(Berry, 1984; Horngren, Foster, and Datar, 1997).

Since capital investment theory was introduced in the 1950’s, a growing acceptance of
these decision rules has been evident in the corporate world (Scapens and Sale, 1981).
Furthermore, Fatemi, Ang, and Chua (1983) empirically examined if managers consider
shareholder wealth maximization when making investment decisions. Using both cross-
sectional and time-series data of 326 large management controlled firms, they concluded
that firm-value maximization played an important role in managers’ investment decisions.
However, firm-value maximization is not the sole criterion in these decisions (e.g., Moreno,
Kida, and Smith, 2002; Kida, Moreno, and Smith, 2001), self-interest and emotional affect
can be major factors.
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Prior studies on outcome ambiguity show that people exhibit ambiguity avoidance in the
gain condition (Gonzalez-Vallejo, Bonazzi, and Shapiro, 1996; Ho, Keller, and Keltyka,
2001) and ambiguity seeking in the loss condition (Ho, Keller, and Keltyka, 2001), but
these studies did not examine self-interest. For example, Gonzalez-Vallejo, Bonazzi, and
Shapiro (1996) reported that in a gain condition their undergraduate students considered the
unambiguous option favorably and avoided ambiguous options that might jeopardize them
in achieving the target. Viscusi and Chesson (1999) examined the reversal in attitudes toward
ambiguity as the mean risk rises and used ‘fear’ and ‘hope’ effects to account for ambiguity-
averse and ambiguity-seeking behaviors contingent on risk level. More specifically, when
ambiguity generates a ‘fear’ effect (i.e., offering a small chance of a significant loss), people
are inclined to be ambiguity averse. However, when ambiguity generates a ‘hope’ effect
(i.e., offering a chance of avoiding a very likely adverse event), people tend to be ambiguity
seeking. In a capital budgeting context, Ho, Keller, and Keltyka (2002) found that managers
tend to select the project with the precise (unambiguous) return in a gain condition and the
project with the range of possible returns in the loss condition.

When making capital budgeting decisions, managers often are asked to evaluate a variety
of projects, some with ambiguous outcomes and some with unambiguous outcomes. Almost
all the prior studies employed a research design in which the outcome of an unambiguous
option is equal to the midpoint of the imprecise numerical outcome. In such a case, a
person may believe the expected return of the ambiguous option would equal the midpoint.
This would occur if the person faced with the ambiguity assumed there was a symmetric
probability distribution over the range of outcomes, with the midpoint as the mean. Then,
given the same expected returns of both ambiguous and unambiguous projects, managers
are likely to be ambiguity averse in the gain condition and ambiguity seeking in the loss
condition. While it is necessary to test theories by imposing such constraints, seldom does
this equality occur in business decisions. Instead, because managers do not operate in such a
“stylized” environment, there is likely to be disparity between the midpoint of an ambiguous
option and any available unambiguous option. Normally principals design incentive schemes
to align managers’ welfare with the firm value. As such, without the presence of non-
financial factors, it is anticipated that when the projected returns of unambiguous and
ambiguous options are not equal, managers will select the option with a higher projected
return despite the difference being marginal.

H1.1 Maximizing Firm Value Hypothesis: Without the presence of non-financial factors (i.e.,
facing only the projected returns of the ambiguous and unambiguous options), managers
will be more likely to choose a project consistent with firm-value maximization, i.e.,
selecting the project with a higher projected return.

1.2. Managers’ self interest

In the real world, managers consider not only financial information concerning the capital
budget, but also their self interests. When making capital budgeting decisions, managers
are often provided with information other than the returns of the projects being evaluated.
Prior field studies show that managers consider more than the financial information directly
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related to the project (e.g., Moreno, Kida, and Smith, 2002; Bower, 1986; Mukherjee and
Henderson, 1987; Pinches, 1982). Pinches (1982) described the capital budgeting process
of business executives through his own observations while working with executives. He
argued that the decision-making process is much more complicated than what is suggested
in the financially oriented capital budgeting literature. Specifically, Pinches found that
managers’ capital budgeting decisions were influenced by non-financial factors such as
coalitions, interpersonal relations, bargaining, and politics. Moreno, Kida, and Smith (2002)
also reported that when making capital budgeting decisions, managers’ affective reactions
can influence them to choose alternatives with lower economic value. Bower (1986) also
conducted an in-depth study of why projects were approved by managers in four different
companies. He found that personal stakes play an important role in managers’ capital
budgeting decisions.

Mukherjee and Henderson (1987) reviewed prior surveys on the capital budgeting process
and reported disparities between practices and capital budgeting theory. They found that
many projects were rejected for non-financial considerations such as personalities and
interdepartmental politics. Thus, they concluded that capital budgeting theory fails to capture
managers’ capital budgeting decision processes since it does not encompass the personal
stakes of a manager (e.g., power, ego, personal relationships with the project submitter such
as a protégé, a family friend, and coalition) and organizational factors.

Kleinmuntz and Kleinmuntz (2003) describe a decision support system they developed
for capital budgeting for hospitals that explicitly considers both monetary and non-monetary
factors with a multiple attribute value function for evaluating options. Using this approach
does not necessarily mean the manager decides solely on self interests, just that non-
monetary objectives are formally considered. Our focus in this paper is on non-financial
factors which are not relevant to the decision from the firm’s perspective.

Managers’ goal-incongruent or self-interested behaviors have been reported in studies
using either analytical or game-theoretic models (Feltham and Xie, 1994; Kachelmeier
and Shehata, 1994), a laboratory experiment (Ho and Vera-Muñoz, 2001), and in anecdo-
tal reports (Thackray, 1985; Reimann, 1990; Ruhl and Cowen, 1992). For example, the
CFO of Applied Power, Inc. argued that executives have egos and the need for power, and
become emotionally attached to certain favorite businesses. Therefore, to remain competi-
tive managers must no longer focus on personal gains but look at shareholder value when
considering business decisions (Reimann, 1990). Other examples of managers’ achieving
self-interest at the expense of the firm value have been found in both executive compensation
and stock options (Thackray, 1985) and overhead allocation (Heerma and Rogers, 1991)
contexts.

In today’s business environment, managers’ investment opportunities may include in-
vesting in equipment essential to operations (replacement of broken equipment) or new
technology, such as a flexible manufacturing system (Raiborn, Barfield, and Kinney, 1999).
A gain condition occurs when managers are required to select one project among several
whose estimated returns exceed the company’s targeted return, thereby increasing firm
value. However, when companies find it necessary to invest in new technology, frequently
the return on these projects is lower than the targeted rate of return (Raiborn, Barfield, and
Kinney, 1999), resulting in a loss condition.
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When operating under a gain condition, managers are assured of attaining the corpora-
tion’s goals and objectives. Their decisions will not be scrutinized as closely since they are
operating at a higher level of performance than expected. As such, it is easier for managers
in a gain condition to consider information that may be important to them personally but
not directly related to the capital budgeting decision and sometimes even at the expense
of the firm value. In contrast, in a loss condition in which the expected returns of differ-
ent projects are less than the firm’s target return, managers may be more likely to focus
on possible ways of improving their performance and thereby lack an incentive to con-
sider the interpersonal information. In other words, it is expected that, in a loss condition,
managers will consider only relevant information (e.g., projected returns of the options)
and will be less influenced by interpersonal information when making capital budgeting
decisions.

H1.2.1 Influence of Interpersonal Information in a Gain Condition Hypothesis: When the
projected returns of the projects are greater than the company’s target return, managers
will be more likely to select the project that appears to maximize their self-interest at the
expense of the firm value.

H1.2.2 Influence of Interpersonal Information in a Loss Condition Hypothesis: When the
projected returns of the projects are lower than the company’s target return, managers
will be less likely to select the option that appears to maximize their self-interest at the
expense of the firm value.

The above discussions suggest that managers’ self-serving bias is evident in a gain con-
dition but not in a loss condition. Table 1 summarizes predictions of all the hypotheses in
this study. The next section discusses whether the presentation mode of the information and
information ambiguity are necessary conditions for information bias.

1.3. Information bias and presentation mode

Hsee (1995, 1996) proposed an elastic justification theory in which a combination of a self-
serving bias and ambiguous information can explain how individuals incorporate irrelevant
information into their decision-making process. A self-serving bias occurs when an individ-
ual has a desire to use the available information in a biased way and the environment provides
him/her with an opportunity to do so. When both the desire and environment are present,
individuals will focus on features of a project that will increase their self-interest while
neglecting all other features. Hsee argued that with the presence of ambiguous informa-
tion, the information can be interpreted in more than one way, and there is an opportunity
for people to match their interpretation of the ambiguous information with their biased
view.

Russo, Meloy, and Wilks (2000) examined the effect of pre-decisional information on job
related judgments for professional people, auditors and sales people. They predicted that
work experience, a personal stake in the quality of the decision, and a self-selection bias
for certain professional fields would reduce information distortion. Their results showed
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Table 1. Summary of designs and hypotheses of experiments one and two.

Larger % of participants will: Consistent with Hypothesis

A. Experiment One—Sequential Receipt of Financial, then Interpersonal Info.

Before reviewing interpersonal information

Gain Condition
Choose AHMR Firm-value maximization H1.1

Loss Condition
Choose AHMR Firm-value maximization H1.1

After reviewing interpersonal information

Gain Condition
Switch to ULR Self-interest maximization H1.2.1

Loss Condition
Stay with AHMR Firm-value maximization H1.2.2

B. Experiment Two—Simultaneous Receipt of Financial and Interpersonal Info.

Ambiguous Information
Gain Condition

Choose ULR Self-interest maximization H1.3.1
Loss Condition

Choose AHMR Firm-value maximization H1.3.1

Unambiguous Information

Gain Condition
Choose ULR Self-interest maximization H1.3.2

Loss Condition
Choose UHR Firm-value maximization H1.3.2

AHMR: ambiguous higher midpoint return.
ULR: unambiguous lower return.
UHR: unambiguous higher return.

three factors influencing the distortion of information by professional people. The first factor
was confidence; as each attribute was reviewed and evaluated, the individual’s confidence in
the leading alternative increased. Second, with sales people, distortion increased marginally
with the more important attributes. And third, when looking at individual differences among
the subjects, only the mood of the sales person was positively related to the mean level of
distortion.

Managers may be presented with information either simultaneously or sequentially.
Hsee (1995, 1996) reported a self-serving bias when information was presented simul-
taneously. As we proposed in H1.2.1, a self-serving bias exists when the information is
presented sequentially and when managers are in good times. Because of the prevalence
of this self-serving bias, we predict that the information presentation mode will not affect
managers’ consideration of non-financial factors when they make capital investment deci-
sions. More specifically, when managers are in good times, they will exhibit a self-serving
bias regardless of whether the information is presented simultaneously or sequentially. In
contrast, when managers are in bad times, they will either stay with or go for the firm
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value maximization depending on whether the information is presented sequentially or
simultaneously.

H1.3.1 Information Presentation Mode Hypothesis: The information presentation mode
(i.e., sequential vs. simultaneous) will have no impact on managers’ self-serving bias
when they are in good times or on their firm-value maximization tendency when they are
in bad times.

Although Hsee (1995, 1996) found elastic justification under ambiguous information
conditions, we expect that elastic justification can exist with unambiguous information as
well. When there is no ambiguity about the return of two capital projects, normatively
managers will select the project that is consistent with firm-value maximization. However,
in a gain condition when both projects assure managers that the corporation’s goals and
objectives will be achieved, we expect that managers will make their decision based on
interpersonal information. In other words, managers will place more weight (Wp) on in-
terpersonal information than on firm value (W f ). In contrast, in a loss condition when the
expected returns of the projects are unambiguous, we predict managers will make a decision
consistent with firm-value maximization. That is, managers will place more weight (W f )
on firm value than on interpersonal information (Wp).

The above discussion leads to the following hypothesis.

H1.3.2 Influence of Interpersonal Information in an Unambiguous Condition Hypothesis:
When the expected returns of the projects are unambiguous, Wp is greater than W f in a
gain condition; however, W f is greater than Wp in a loss condition.

2. Experiment one–Sequential information

Experiment One examines when managers maximize the value of the firm and the extent to
which they incorporate interpersonal information into their capital budgeting decisions in
a gain and a loss condition. In order to achieve these goals, managers were asked to select
a project before and after the presentation of interpersonal information.

2.1. Experimental design

A total of 30 managers from various industries on the West Coast and in the Midwest
participated in this study. Participants received the instrument from one of the researchers,
completed the instrument in private, and returned their completed questionnaires anony-
mously to the researcher. These participants had moderate capital budgeting experience2.

2Capital budgeting experience was measured on a 9-point scale with three anchors: “not often” (coded 1), moder-
ately often (coded 5), and “very often” (coded 9). The mean (standard deviation) of capital budgeting experience
in this experiment was 4.43 (2.57), suggesting our subjects possessed a moderate level of capital budgeting
experience.
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The subjects’ average (standard deviation) management work experience was 4.87 (4.19)
years, ranging from no experience to 20 years.3 As an incentive, the participants were
offered a copy of the results of the study along with a gift for completing the questionnaire.

The experimental design is a within-subject design with the subjects analyzing both a
gain and a loss condition. A within-subject design is utilized because it provides control
over variability in the characteristics of the participants (Keppel, 1991). To avoid an order
effect, the gain and loss cases were randomly presented in the survey booklet and the survey
booklets were randomly distributed to the participants.

2.2. Case materials and task

The experimental task included two parts. In Part One, subjects were asked to respond to
two cases; one in a gain condition and the other in a loss condition (discussed below). The
structure of these two cases is identical. In each case, subjects assume the role of the manager
described in the case. They were provided with background information that included a
brief history of the department or division the manager oversees, the corporate target return
used in analyzing capital budgeting projects, a description of the investment bonus plan,
and specific information regarding the internal rate of returns (IRRs) of the two projects
being considered for implementation. The gain and loss conditions were manipulated by
the returns of the projects and a minimum target return established by the company. For
example, the minimum target return for both cases was 16%. In the loss (gain) condition, the
projected IRRs of the two options were 10% (20%) and 7 to 15% (17 to 25%) respectively
with both options being lower (higher) than the target return. Notice that while one project
was described with a precise IRR (10% in the loss condition), the other one was described
with an ambiguous IRR (7 to 15% in the loss condition). Also, in both the gain and loss cases,
the option with a precise return had a lower return than the midpoint of the range of returns
with the option with an ambiguous return (11% in the loss condition and 21% in the gain
condition). Hereafter, the ambiguous and higher midpoint return will be referred to as the
“AHMR” project and the unambiguous and lower return as the “ULR” project. Designing
the midpoint for the AHMR project one percentage point greater than the ULR project
provides a minimum bound for the trade-off between ambiguity aversion and firm-value
maximization.4

After reading the description of the two options, the subjects were asked to respond to the
following question, “Given the information above, if you must choose one project, which
would you select”? A 9-point Likert scale was used with the following anchors, “definitely
choose Project A (the one with a 17–25% IRR)” (coded 1) and “definitely choose Project
B (i.e., 20% IRR)” (coded 9).

3Out of the ninety-two subjects used in these two experiments, nine did not have management work experience. In
Experiment One, there was only one individual reporting no management work experience. A data analysis was
run with and without the nine subjects, and we observed qualitatively similar results. Therefore the data analysis
presented includes all subjects.
4Managers choosing the unambiguous lower return option ULR demonstrate willingness to give up at a minimum
1% in return compared to the midpoint return of the ambiguous higher midpoint return option AHMR.
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The subjects then responded to the question “The project you selected will increase your
personal well being more than the well being of the company” and was recorded on a 9-point
Likert scale anchored at “extremely disagree” (coded 1) and “extremely agree” (coded 9).
Also, they were asked “Based on the above information, what would you personally consider
an acceptable IRR for the case?” To explore whether the subjects perceived the ambiguous
option as having a higher projected return than the precise option, and to better understand
the relationship between the subjects’ likelihood assessments and their capital budgeting
decisions, subjects were asked to provide subjective probability estimates. Before making
the subjective probability estimates, the subjects were provided with a brief explanation
about subjective probabilities and an example indicating how the assessment should be
made. For example, in a gain condition subjects were asked to assess the likelihoods that
the IRR for project A (the one with a 17–25% IRR) is both greater than or equal to and less
than the precise return of the unambiguous option (e.g., 20% IRR). Since subjects selected
their projects prior to providing these likelihood assessments, their project selections were
not affected by their likelihood assessments.

2.2.1. Presentation of new information. Once the subjects completed the above tasks,
they were presented with information that was not related to the economic merits of the
project but should have been important to them personally. This information was designed
to be associated solely with the unambiguous option and to make that option better for their
personal interests. The subjects were then asked to again indicate their choice between the
unambiguous and the ambiguous options and whether the project selected would increase
their personal well being more than the well being of the company using a 9-point Likert
scale and two additional questions.5

In Part Two, the subjects completed a background questionnaire consisting of the number
of cost/management accounting courses taken, years of management experience, job title,
and predominant industry in which they work. Also, they were asked, “how difficult was it
to select the projects for implementation?” and “how interesting were the cases in the test
instrument?” This data was collected using a 9-point Likert scale anchored at “not difficult
(interesting)” (coded 1) and “very difficult (interesting)” (coded 9). The mean (standard
deviation) for the difficulty question was 4.27 (1.69) and for interestingness of cases was
4.98 (1.63). This suggests that the task was not difficult and was moderately interesting.

2.3. Results

2.3.1. Manipulation checks. Recall that subjects were asked to refer to (the case’s) projects
and indicate whether they consider their personal financial position within the company as a

5The first additional question was: “How does the non-economic related information influence your decision?” with
“1” being no influence, “5” being moderate influence, and “9” being significant influence. The second additional
question was: “Referring to (the case’s) projects, would you consider your personal financial position within the
company during this year as a. . . ” A 9-point Likert scale was used with the following anchors, “loss condition”
(re-coded 1), “survival condition” in the sense of “getting by” (re-coded 2), and “gain condition” (re-coded 3).
The purpose of asking this question is to validate the design of a gain and a loss condition.
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gain condition/loss condition on a 9-point Likert scale: anchored at “loss condition” (coded
1) and “gain condition” (coded 9). As predicted, under a gain condition the mean was 7.30,
which is significantly higher than the mean (3.76) under the loss condition (F(1, 27) =
66.41, p < .0001). The subjects were also asked to provide an acceptable IRR given the
information described in the case. We expect that subjects will anchor on the midpoint
return and then make an adjustment to derive their acceptable IRR. Therefore, the average
acceptable IRR in the gain condition is expected to be higher than that in the loss condition.
Our results show that in the gain condition the average (standard deviation) acceptable
IRR was 19.52 (1.50), while in the loss condition it was 11.95 (2.23); the difference being
statistically significant (F(1, 26) = 128.30, p < .0001). In sum, our results show that our
manipulation of a gain and a loss condition was successful.

2.3.2. Test of H1.1 (maximizing firm value)–Before receiving interpersonal information.
H1.1 predicted that without the presence of non-financial factors (i.e., when given only the
returns of the two projects), the subjects would select the ambiguous AHMR project (which
has a midpoint that yields a return that is 1% greater than that of the other project) despite
the ambiguity and regardless of whether it is in the gain or loss domain. Recall that the
subjects’ capital budgeting decisions were expressed on a 9-point scale with a preference
score from 1.0 to 4.9 indicating the choice of the ambiguous AHMR project (maximiz-
ing firm value), a score from 5.1 to 9.0 indicating the choice of the unambiguous ULR
project, and a score of 5.0 indicating indifference between the AHMR and the ULR project.
Table 2 summarizes descriptive statistics for the number of subjects making each choice,
subjective probabilities, and the preference scores before and after reviewing interpersonal
information.

As seen in Table 2, before reviewing interpersonal information, under a gain condition,
73% of the 30 subjects chose the AHMR project and 27% of them chose the ULR project;
the difference being statistically significant (z = 4.09, p < .001). Similarly, under the loss
condition, 90% of those same 30 subjects chose the AHMR project and only 10% of them
selected the ULR project. Again, the difference between their choices of the AHMR and
the ULR projects is statistically significant (z = 20.66, p < .0001). Furthermore, as seen
in Table 2, the subjects’ total average (standard deviation) preference scores are 3.71 (2.18)
in the gain condition and 2.82 (1.58) in the loss condition. These low numbers indicate
a preference for the AHMR option. These low numbers are significantly different from
the midpoint of indifference between the ambiguous and precise options of a score of 5
(t(29) = −3.24, p < .003; t(29) = −7.54, p < .000). These results suggest that when
receiving IRRs only, the subjects had a tendency to maximize firm value in both a gain and
a loss condition, despite ambiguity.

However, one may question if the subjects viewed the ambiguous option as having a
higher expected IRR than the unambiguous option. Therefore, we conducted additional
analyses to examine the consistency between the subjects’ beliefs and their subsequent
capital budgeting decisions. Recall that the subjects were asked to provide a subjective
probability estimate that the expected IRR of the ambiguous project is either greater than
or equal to, or lower than, that of the unambiguous project. When a subject provides a
probability estimate of .51 or higher that the ambiguous project has an IRR that is greater
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Table 2. Descriptive statistics for subjects’ subjective probabilities, choice behaviors, and preference scores
in both gain and loss conditions–experiment one: Sequential information.

Number (%) selecting the project

Probability is higher Probability is higher
that the AHMRIRR that the AHMRIRR Preference
is ≥20% in a gain is <20% in a gain score∗

(10% in a loss) (10% in a loss) Total Mean (s.d.)

Before reviewing interpersonal information (H1.1)

Gain Condition

AHMR+(17–25% IRR) 21 (70%) 1 (3%) 22 (73%) 2.52 (.82)

ULR (20% IRR) 4 (13%) 4 (13%) 8 (27%) 7.00 (.89)

Total 25 (83%) 5 (17%) 30 (100%) 3.71 (2.18)

Loss Condition

AHMR (7–15% IRR) 24 (80%) 3 (10%) 27 (90%) 2.41 (.96)

ULR (10% IRR) 1 (3%) 2 (7%) 3 (10%) 6.50 (1.32)

Total 25 (83%) 5 (17%) 30 (100%) 2.82 (1.58)

Overall

AHMR 49 (82%) 2.46 (.89)

ULR 11 (18%) 6.86 (.98)

Total 60 (100%) 3.27 (1.94)

After reviewing interpersonal information (H1.2.1 & H1.2.2)

Gain Condition

AHMR (17–25% IRR) 10 (33%) 1 (3%) 11 (37%) 3.05 (.79)

ULR (20% IRR) 15 (50%) 4 (13%) 19 (63%) 7.06 (.75)

Total 25 (83%) 5 (17%) 30 (100%) 5.59 (2.10)

Loss Condition

AHMR (7–15% IRR) 22 (73%) 2 (7%) 25 (83%) 2.81 (1.11)

ULR (10% IRR) 2 (7%) 2 (7%) 4 (13%) 6.75 (1.50)

Indifference 0 (0%) 1 (3%) 1 (3%) 5.00 (0)

Total 24 (80%) 5 (17%) 30 (100%) 3.41 (1.78)

Overall

AHMR 36 (60%) 2.88 (1.02)

ULR 23 (38%) 7.00 (.88)

Indifference 1 (2%) 5.00 (0)

Total 60 (100%) 4.50 (2.22)

+AHMR: ambiguous higher midpoint return.
ULR: unambiguous lower return.
∗1 = definitely choose the AHMR option; 9 = definitely choose the ULR option.
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than or equal to that of the unambiguous project, he/she should select the ambiguous project
for implementation, assuming the goal is to maximize return.6

As seen in Table 2 (first column), 83% of the subjects in both the gain and loss condition
confirmed that they believed that the expected IRRAHMR is greater than or equal to IRRULR.
Consistent with such beliefs, 84% (21/25) of them in the gain condition and 96% (24/25) of
them in the loss condition indicated that they would choose AHMR. Also, among those who
believed that the expected IRRAHMR would be lower than IRRULR, 80% (4/5) in the gain
condition selected the ULR project while 40% (2/5) in the loss condition selected the ULR
project. These results suggest that there is a consistency between our subjects’ estimated
likelihood of expected returns and their subsequent decision.7 These overall results support
H.1.1 that without the presence of non-financial factors, managers are likely to make choices
that maximize firm value.

2.3.3. Test of H1.2.1 (gain) and H1.2.2 (loss)–After receiving the interpersonal Infor-
mation. Recall that the interpersonal information is designed to be associated with the
ULR project. H1.2.1 predicts that under a gain condition managers are more likely to be
influenced by the interpersonal information and select the ULR project. Recall that when
only the IRRs of the projects were known, 22 subjects (73%) chose the AHMR project (see
Table 2). However, after reviewing the interpersonal information, half of them (11) or 37%
of the total subjects in the gain condition switched to the ULR project. As expected, no
one switched from the ULR project to the AHMR project after reviewing the interpersonal
information. This makes a total of 37% (63%) of the subjects choosing the AHMR (ULR)
project. The difference between the percentage of the subjects choosing the AHMR project
before and after reviewing the interpersonal information is statistically significant (73 vs.
37%, z = 3.07, p < .002). Also, the total average preference score increased from 3.71 to
5.59, indicating that subjects’ firm-value maximization tendencies have been significantly
reduced (t(29) = −4.96, p < .000), since higher numbers indicate greater preference for
the precise option with the lower return.

In contrast, H1.2.2 predicts that in a loss condition managers are less likely to be influenced
by the interpersonal information (than they were in the gain condition) and would tend to
choose the AHMR project. As expected, the effect of the interpersonal information on
managerial choices seen in the gain condition is not evident in the loss condition. Recall
that there were 27 subjects (90%) under a loss condition choosing the AHMR project before
receiving the interpersonal information. After reviewing the interpersonal information, a
large majority of the subjects (25 or 83%) continued to choose the AHMR project. The
difference in these percentages is not significant (90 vs. 83%, z = .7632, p < .447).
Furthermore, as seen in Table 2, only one subject, who believed that the expected IRR of the
AHMR project would be greater than or equal to the ULR project, switched from choosing
the AHMR project to the ULR project after reviewing the interpersonal information. Taken
together, these results suggest that, in a loss condition, as hypothesized, managers continued

6If strict equality holds, then the person could be indifferent: if expected IRRAHMR = IRRULR.
7Furthermore, we could attribute the strong desire to select the AHMR project in the loss condition (90% of the
subjects) partly to managers’ risk-seeking attitude.



176 HO, KELLER AND KELTYKA

Table 3. Regression results.

Unstandardized Coefficients

Independent Variables B Std. error Beta t Sig.

Panel A. Experiment One—Sequential

Gain Condition:

Interpersonal information .636 .091 .745 6.979 .000

Probability estimate 3.795 1.273 .318 2.981 .006

Loss Condition

Interpersonal information .553 .115 .676 4.825 .000

Panel B. Experiment Two: Simultaneous—Ambiguity Study

Gain Condtion

Interpersonal information .665 .152 .514 4.365 .000

Probability estimate −8.043 1.777 −.533 −4.527 .000

Loss Condition

Interpersonal information .479 .162 .502 2.949 .006

to choose options consistent with firm-value maximization rather than promote their own
self-interest by selecting the ULR project.

2.3.4. Regression analysis. We also ran a regression analysis to provide additional in-
formation as to what may be driving the results. The dependent variable is the difference
between the preference scores before and after receiving the interpersonal information.
There were two independent variables, one was the degree to which the subjects indicated
their project selection decision was influenced by the interpersonal information. The sec-
ond independent variable was the likelihood assessment that the expected IRRAHMR was
greater than IRRULR. As shown in Panel A of Table 3, both the interpersonal information
and the probability estimates were significant in the gain condition. These results indicate
that the more influential the interpersonal information, the greater the difference between
the preference scores. Also, the subjects’ probability estimates affected the difference in
the preference scores.

However, in the loss condition, the results show that managers’ choice behavior is influ-
enced only by the perceived influence of interpersonal information. A one-point increase
in the influence of the interpersonal information causes a .553 increase in the difference
score. Interestingly, in the loss condition the manager’s probability estimates do not in-
fluence his/her choice behavior. A possible explanation for this result may be due to the
nature of the loss domain. The projects in the loss condition provide no opportunity to attain
the company’s 16% target return. Consequently, neither project gives the manager hope of
achieving the corporate goal. Even if the manager thought there was a high probability the
ambiguous project provided a return greater than 10%, it does not guarantee making the
required 16% return and therefore the probability estimates might have had no bearing on
the project selected for implementation.
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Taken together, the results of Experiment One support the hypothesis that managers tend
to maximize the firm value when facing only the IRRs. Also, our finding shows that after
receiving interpersonal information, in a gain condition the subjects were influenced by
the interpersonal information while in a loss condition they showed a greater tendency to
maximize firm value.

3. Experiment two–Simultaneous information

The results from Experiment One may be due to the presentation of the information se-
quentially. In Experiment Two we continued to investigate when managers appear to max-
imize firm value and when they incorporate interpersonal information into their capital
budgeting decisions, but this time the information was presented simultaneously. We also
tested to see if the managers maintained their use of interpersonal information in the ab-
sence of ambiguity. Therefore, Experiment Two consists of two separate studies. The first
study maintains the ambiguity found in one of the projects and will be referred to as the
“Simultaneous–Ambiguity” study. The second study eliminated the ambiguity and will be
called the “Simultaneous–Unambiguity” study.

There were 62 subjects from the West Coast and Midwest participating in Experiment
Two. With the Simultaneous–Ambiguity study, 33 individuals had management work ex-
perience of a mean (standard deviation) of 7.64 (6.67) years, ranging from no experience
to 28 years.8 The Simultaneous–Unambiguity study had 29 participants with an average
management work experience of 7.48 (6.41) years that ranged from no experience to 31
years.9 The subjects in Experiment Two were offered the same incentive as those in Ex-
periment One. Table 4 summarizes comparisons of the subjects’ background information
for the three subject groups. As seen in Table 4, similar to subjects in Experiment One, the
subjects in Experiment Two indicated moderate experience in their firms’ capital budgeting
decisions and perceived levels of task difficulty and task interestingness to be moderate.
Also, the ANOVA results show no significant differences in subjects’ risk attitude and am-
biguity intolerance among the three studies, suggesting the managers participating in the
three groups came from the same population.

3.1. Case materials

The experimental design and procedures are exactly like those in Experiment One. The only
difference between these two experiments is that rather than asking subjects to give their
choices before and after reviewing interpersonal information (as in Experiment One), we
presented all the information simultaneously to the subjects in Experiment Two. Also, after
participants selected a project in light of both financial and non-financial information, they
were asked to respond to the question on likelihood assessments of the IRR for a project

8Out of the 33 individuals participating in this study, five of them reported no management work experience.
9Out of the 29 participants in this study, two of them did not report their work experience and one indicated no
management work experience.
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Table 4. Comparisons of subjects’ background information.

ANOVA resultsExperiment
one—

sequential

Experiment
two—

simultaneous
ambiguity

Experiment
two—

simultaneous
unambiguity

d f F p

Risk attitudea (1 = extremely 5.17 4.66 4.57 2, 88 .509 .603
risk averse; 9 = extremely risk seeking) (2.42) (2.44) (2.53)

Ambiguity intoleranceb (1 = extremely 3.25 3.09 3.22 2, 87 .044 .957
intolerant; 9 = extremely tolerant ) (2.37) (2.37) (1.90)

Task difficulty (1 = not 4.27 4.94 4.50 2, 88 1.210 .303
difficult; 9 = very difficult) (1.69) (1.83) (1.63)

Task interesting (1 = not 4.98 5.58 5.06 2, 89 1.398 .252
interesting; 9 = very interesting) (1.63) (1.48) (1.54)

Capital budgeting participation 4.43 4.45 4.79 2, 89 .161 .852
(1 = not often; 9 = very often) (2.57) (2.82) (2.92)

a43% (47%, 41%) of subjects reported being risk averse, 10% (6%, 24%) were risk neutral, and 47% (47%,
35%) were risk prone in Experiment 1 (Experiment 2—Simultaneous Ambiguity, Experiment 3–Simultaneous
Unambiguity).
b73% (79%, 67%) of subjects reported being ambiguity averse, 10% (3%, 22%) were ambiguity neutral, and
17% (18%, 11%) were ambiguity prone in Experiment 1 (Experiment 2—Simultaneous Ambiguity, Experiment
2—Simultaneous Unambiguity).

with ambiguous returns (e.g., 17–25%) being both greater than or equal to and less than a
precise return of the unambiguous option (e.g., 20% IRR). Hence, their project selections
should not be affected by their likelihood assessments.

The Simultaneous–Ambiguity study used the same precise (10 vs. 20%) and ambiguous
(7 to 15% vs. 17 to 25%) IRRs as did Experiment One. For the Simultaneous–Unambiguity
study, both projects contained precise IRRs that differed by one point. One project used the
same precise IRRs (i.e., 10 and 20%) employed in both Experiment One (Sequential) and
the Simultaneous–Ambiguity study while the IRRs for the second project was the midpoint
of the ambiguous IRRs in the other two studies (i.e., 11% and 21%). For the Simultaneous–
Unambiguity study we will refer to the project with the lower return as the ULR project
and the higher return as the UHR project.

3.2. Results

3.2.1. Manipulation checks. Recall from Experiment One that two questions were asked
to elicit managers’ personal financial position within the company and their perception of
an acceptable IRR for the case. Similar to what was reported in the manipulation check in
Experiment One, our results show that for the Simultaneous–Ambiguity study, the mean
score of personal financial position in a gain condition (7.05) is significantly higher than that
in a loss condition (4.30) (F(1, 29) = 32.79, p ≤ .000). Similarly, for the Simultaneous–
Unambiguity study, the mean score of personal financial position in a gain condition is
significantly different from that in a loss condition (6.86 vs. 4.14; F(1, 26) = 24.32,
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p ≤ .000). Regarding the average acceptable IRR, for the Simultaneous–Ambiguity study
the average acceptable IRR in the gain condition (19.52) was higher than that in the loss
condition (12.09). This difference is statistically significant (F(1, 30) = 163.08, p ≤ .000).
We also observed a similar result for the Simultaneous–Unambiguity condition: the average
acceptable IRR in the gain condition was significantly higher than that in the loss condition
(18.86 vs. 12.69; F(1, 26) = 68.96, p ≤ .000). Again, the manipulation of gain and loss
condition was successful.

3.2.2. Test of H1.3.1 (information presentation mode). H1.3.1 predicts that the infor-
mation presentation mode will not affect managers’ self-serving bias in good times or
their firm-value maximization tendency in bad times. Table 5 presents descriptive statis-
tics for subjects’ choice behaviors, their subjective probabilities, and preference scores in
Experiment Two. Panel A of Table 5 shows that in the gain condition, 58% (19/33) chose
the unambiguous ULR option when information was presented simultaneously; however,
it is not significantly less than the 63% we observed earlier in the Sequential condition
(z = .4052, p < .347) after all of the information was made available. Recall that, in the
Sequential condition, 40% (10/25) of those who believed the IRRAHMR was greater than or
equal to the expected IRRULR continued to select the AHMR (see Table 2). In comparison, a
higher percentage of managers (61% or 14/23) who believed the IRRAHMR was greater than
or equal to the expected IRRULR selected the AHMR in the Simultaneous condition. This
suggests that when the information is presented sequentially, the initial project selection
exhibits a self-serving bias. These managers indicated that there was a higher probabil-
ity that this project would have an IRR that was greater than the unambiguous project.
Presumably these managers believe the project with an ambiguous IRR has a symmetric
distribution resulting in an excellent opportunity for them to achieve an IRR of 21 percent
or higher. But when non-financial information is made available then both the sequential
and simultaneous conditions find managers more likely to select the project that indicates a
self-serving bias. At this point they are not concerned about a decrease in the IRR because it
is greater than the target IRR and this project will allow them to include personal concerns
in the decision. Furthermore, all eight subjects who believed the IRRULR was higher than
the projected IRRAHMR selected the ULR project for implementation.

As shown in Panel A of Table 5, in the loss condition 25 (78%) of the subjects did
not choose the option favored by the interpersonal information, a slight five percentage
points less than that in the Sequential condition (83%). And, these two differences are not
significant (z = .4979, p < .3121). Our further analyses show that, in the loss condition
23 of 27 subjects (85%) acted in a firm-value maximizing manner, i.e., they believed the
projected IRRAHMR was greater than or equal to IRRULR and selected the AHMR project for
implementation. This statistic is similar to that (92% or 22/24) in the Sequential condition.
On the other hand, three of the subjects (11%) believed the projected IRRAHMR was greater
than or equal to IRRULR but selected the ULR project.

The above results show that there are no differences in managers’ choice behaviors
when the information is presented sequentially or simultaneously. Therefore, H1.3.1 was
supported.
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Table 5. Descriptive statistics for subjects’ subjective probabilities, choice behaviors, and preference scores in
both gain and loss conditions experiment two: Simultaneous information (H 1.3.1: information presentation mode)

Experiment
Experiment two–simultaneous information one—sequential

Percentage of subjects
selecting the project

Probability is Probability is
higher that higher that Probability

the AHMRIRR the AHMRIRR is .50 that
is ≥20% is <20% AHMR is Percentage
in a gain in a gain ≥20% in a Preference of subjects
(10% in a (10% in a gain (10% score∗ selecting

loss) loss) in a loss) Total mean (s.d.) the project

Panel A. Ambiguity study

Gain condition

AHMR+(17–25% IRR) 14 (42%) 14 (42%) 2.71 (1.14) 37%

ULR (20% IRR) 9 (27%) 8 (24%) 2 (6%) 19 (58%) 7.55 (.83) 63%

Total 23 (70%) 8 (24%) 2 (6%) 33 (100%) 5.50 (2.61) 100%

Loss conditionδ

AHMR (7–15% IRR) 23 (72%) 2 (6%) 25 (78%) 2.48 (.82) 83%

ULR (10% IRR) 3 (9%) 1 (3%) 2 (6%) 6 (19%) 6.92 (.92) 13%

Indifference 1 (3%) 0 (0%) 0 (0%) 1 (3%) 5.00 (0) 3%

Total 27 (84%) 3 (9%) 2 (6%) 32 (100%) 3.40 (1.95) 100%

Panel B. Unambiguity study

Gain condition

UHR (21% IRR) 13 (45%) 2.58 (1.12)

ULR (20% IRR) 16 (55%) 7.97 (.94)

Total 29 (100%) 5.55 (2.91)

Loss condition

UHR (11% IRR) 17 (59%) 2.18 (.88)

ULR (10% IRR) 12 (41%) 7.40 (.95)

Total 29 (100%) 4.34 (2.76)

+AHMR: ambiguous higher midpoint return; UHR: unambiguous higher return; ULR: unambiguous lower return.
∗1 = definitely choose the AHER or UHR option; 9 = definitely choose the ULR option.
δOne subject did not provide a probability estimate but selected the AHMR project for implementation.

3.2.3. Additional analyses. We ran regression analyses to determine what variables in-
fluenced the subjects’ final decision in the Simultaneous–Ambiguity condition. As seen in
Panel B of Table 3, similar to what was reported in Experiment One, both the interpersonal
information and probability estimate affect managers’ project selection in the gain condition.
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That is, the more influential the interpersonal information and the higher the probability
that the IRRAHMR is greater than IRRULR, the more likely the individual will choose to
implement the ULR project. However, in the loss condition, managers’ project selection
was only influenced by the interpersonal information. Presumably, the managers in both the
sequential and simultaneous conditions recognize that neither project in the loss condition
would reach the target IRR by the company. With no hope of achieving this target, managers’
project selection is not influenced by the probability estimate provided for the ambiguous
project.

We also compared the preference scores between two information presentation modes
since the more extreme the score is, the stronger tendency a manager has to choose one
of the two projects. Our ANOVA results show that under the gain condition and when
the ULR project was selected, the average preference score is marginally significantly
higher in the Simultaneous condition than in the Sequential condition (7.55 vs. 7.06,
F(1, 36) = 3.77, p < .06). However, there is no significant difference in preference score
when the managers chose the AHMR project (3.05 vs. 2.71, F(1, 23) = .673, p < .420).
Similarly, in the loss condition there was no significant difference in preference scores
when managers chose either the ULR (6.75 vs. 6.92, F(1, 8) = .049, p < .831) or
AHMR project (2.81 vs. 2.42, F(1, 49) = 1.958, p < .168). In sum, these results support
H1.3.1.

3.2.4. Test of H1.3.2 (simultaneous–unambiguity). Recall that H1.3.2 predicts that when
both projects have unambiguous returns, managers will place more weight on interpersonal
information (i.e., more selecting the ULR project) in the gain condition but place more
weight on firm-value maximization (i.e., more selecting the UHR project) in a loss condition.

As shown in Panel B of Table 5, in the gain condition even with the unambiguous nature
of the return, 55% (16/29) of the managers selected the ULR project and their average
(standard deviation) preference score is 7.97 (0.94). In comparison, for those who chose
the UHR project (45%), their average preference score is quite low (2.58). Furthermore, the
managers’ tendency to maximize their self-interest can also be seen by the overall average
preference score (5.55), which is higher than the median point of 5.0.

Conversely, in the loss condition managers seems to place more weight on firm-value
maximization, evidenced by their overall average preference score (4.34) being below
the midpoint of 5.0. Specifically, we find 59% (17/29) of the subjects selecting the UHR
project, maximizing the firm-value, and having a relatively low average preference score
(2.18). On the other hand, those managers (41%) who chose the ULR project, promoting
self-interest, have a high average preference score (7.40). Therefore, these results support
H1.3.2.

Since the proportion choosing each option was close to 50 percent in both the gain and loss
conditions, we examined the within-subject data further. Results of the additional analyses
are summarized in Table 6. As shown in Table 6, there are actually seven who switched
from maximizing self-interest in the gain condition to maximizing firm value in the loss
condition. The plurality of participants chose maximizing the firm value in both a gain and
loss decision (10 of the 29 responded in this manner). Note that nine were interested in
satisfying their self-interest in both the gain and loss condition.
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Table 6. Choices categorized by firm-value versus self-interest maximization in the unam-
biguity study of experiment two: Simultaneous information.

Loss condition

Firm-value Self-interest
maximization maximization Preference

(UHR) (ULR) score

Firm-value 10 3 2.58
maximization (34%) (10%) (n = 13)
(UHR)

Gain Self-interest 7 9 7.97
condition maximization (24%) (31%) (n = 16)

(ULR)

Preference 2.18 7.40
Score (n = 17) (n = 12) n = 29

As discussed earlier, in the gain condition the majority of managers selected the project
that promotes their own self-interest. Specifically, 63% of managers in the Sequential
condition (see Table 2), 58% in the Simultaneous–Ambiguity condition, and 55% in the
Simultaneous–Unambiguity conditions (see Table 5) chose the project appearing to max-
imize self-interest. Regarding the loss condition, we found that 13% of managers in the
Sequential condition, 19% in the Simultaneous–Ambiguity condition, and 41% in the
Simultaneous–Unambiguity condition chose the project that is consistent with promot-
ing self-interest. These results suggest that in the loss condition and when the information
is ambiguous, a great majority of subjects are more likely to choose the project that appears
to maximize the firm value. Perhaps, managers may feel they have a chance of coming
close to the target IRR. However, when returns are unambiguous and it is impossible for
managers to achieve the target return (i.e., in the Unambiguity condition), more managers
select the project that promotes their own self-interest; possibly selecting the project that
benefits the manager personally such as maintaining a “networking connection” for that
manager. For example, selecting a co-worker or friend’s project for implementation should
result in a positive influence on the relationship between the manager and co-worker or
friend. This co-worker or friend may be more willing to provide the manager future support
for other business and career decisions.

4. General discussion

This study was conducted to learn how ambiguity and timing of interpersonal information
affect a capital budgeting decision in a gain and a loss condition. While field research
indicates that interpersonal information is taken into consideration when making a capital
budget decision, this study shows the condition in which the interpersonal information
is received actually influences the capital budget decision. In a gain condition, managers
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exhibit an information bias, appearing to unduly consider personal information and this
tendency holds whether the information is ambiguous or unambiguous. On the other hand,
in a loss condition they have a tendency to maximize the firm value. Furthermore, our results
show that managers’ behavior choices are not influenced by whether the information is
presented sequentially or simultaneously.

Our findings have significant managerial implications. In many corporations lower-level
managers are expected to evaluate all capital budgeting proposals and rank them on their
importance to their department. Therefore, it is important for upper-level managers to
recognize how the projects’ returns and interpersonal information can influence the lower-
level managers’ ranking decision. This study identifies conditions under which lower-level
managers may choose capital budgets based on their self-interests. Recall we found that
when outcomes were in the gain domain, the majority ranked the option with a lower IRR
but a good personal benefit higher. In contrast, when outcomes were in the loss domain, this
option was ranked lower. When establishing investment goals, it may be necessary for upper
management to change their management control system. For example, when considering
the adoption of new technology, rather than base the investment goal on the return of the
project, upper management may elect to use the reduction in start up time as an important
measure for success. This would result in the manager selecting the project with the highest
return while working to successfully implement this technology as rapidly as possible and
hopefully minimize any effect of interpersonal information. Therefore, our findings could
help upper management to minimize the conditions that encourage managers to promote
their own self-interest over the firm’s interest.

This information can also be used by upper management to develop a system that specifi-
cally states the items that are to be considered throughout the capital budgeting process. For
example, this system could include comments about the project that justify the projected
costs across the project’s life cycle, an explanation of how the strategy of the company
is affected, a review of non-financial quantitative and qualitative factors, further explana-
tion of the financing aspect, and a post-investment audit of the project. Through the use
of a project status report, upper management could be certain that lower-level managers
are focusing on those factors the company finds relevant when making a capital budget
decision.

An additional idea that could mitigate the use of interpersonal information to make a
capital budget decision would be the development and implementation of ethical guidelines
for the company. Booth and Schulz (2004) studied the ethical environment and escalation
of commitment to project evaluation decisions. Their results indicate that, in the presence
of an ethical environment, student subjects had a tendency to discontinue failing projects,
avoiding the error of considering sunk costs. Consequently, the presence of a Code of Ethics
or a highly ethical work environment may result in the manager ignoring the interpersonal
information and instead making a decision using the returns of the project.

While this study provides additional insight into the capital budgeting process in a gain
and a loss condition, there are some limitations that need to be addressed. The capital
budgeting decision is extremely complicated due to the excessive amount of information
involved. This study only provided two pieces of information when making this decision,
the internal rate of return of the projects and one piece of interpersonal information. A
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key question is “How does the influence of interpersonal information in a capital budget
decision change as additional, relevant information is made available to the managers?”

These studies were designed so there would be a one percentage point difference between
the ambiguous and unambiguous returns of the projects. This relatively small one point
difference may have made it easier for managers to promote their own self-interest by
selecting the project with the lower return. But as this project return difference becomes
larger, is there some point in which the managers will recognize the need to maximize firm
value while ignoring the interpersonal information?

In this study the interpersonal information was always associated with the projects having
the precise return. Additional research needs to be completed to see the effect of interpersonal
information on the ambiguous projects in both a gain and loss condition. And finally,
there are additional organizational factors that should be considered when making a capital
budgeting decision. One factor that could be considered would be the effect of closer
monitoring of the capital budget process. If the manager were required to periodically
report to his/her superior the current status of the process and the information used when
making the decision, might this mitigate the results found in this study? A second factor
would be the role of time pressure on this decision. If the managers had a limited amount
of time to make their project decision, what information would be used? Would a time
constraint automatically limit the use of interpersonal information?

In this study we used managers as subjects. Unlike those studies using student subjects, it
is very difficult to recruit managers with the required work experience to participate in our
experiments. So we had 92 managers in total participate in our three experiments: 30 for
the Sequential experiment; 33 for the Simultaneous–Ambiguity experiment, and 29 for the
Simultaneous–Unambiguity experiment. While we are confident with general conclusions
drawn from our findings, future studies can refine our study by increasing the sample size.
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