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Abstract

In a series of laboratory experiments that focus on a two-person sequential, binary trust game, we
examine the relationship between risk attitudes and the decision to trust an anonymous partner. Our
experiments include two behavioral risk measures and one survey measure of risk attitudes in addition
to the trust game. We find no statistical relationship between the behavioral risk measures and the
decision to trust. With additional control variables, there is a weak relationship between risk measured
from the survey and the decision to trust.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Is trust risky? In much research on trust, the decision by someone whether to trust another
person is viewed as similar to placing a risky bet on the trustworthiness of an anonymous
counterpart in a situation where both can gain from reciprocal exchange. This abstract
setting captures important elements of trade between two anonymous persons where there
are potential gains from trade, but in which there are incomplete property rights or in which
contract enforcement is costly. The decision to trust is conceived to be a problem of one
individual offering an asset to another but it is uncertain whether the value of the asset will
be returned. For example, if an actor A makes a loan to actor B and there is no costless
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mechanism for ensuring that the loan be repaid by B, then A must think of B as being
trustworthy if the loan is to be made. A's decision to make the loan is often thought of as a
risky bet about the trustworthiness of B.

In their survey of trusting and trustworthineg&en-Ner and Putterman (2001, p. 530,
italics addedpargue that trusting is related to risk: “Consider next the determinants of trust-
ing. The main factors are A's information about B (and his trustworthiness), A's experience
with trustworthiness in other transactions, and A's preferences and dispositions, including
but not limited to,her willingness to bear riskWhile there are a number of determinants
of trusting behavior, if A has no reputation information about B (e.g., no prior interactions),
then A's past experience in similar settings and A's own risk attitudes will determine a
willingness to trust. Indeeden-Ner and Putterman (2001, p. 53®)sit “the proposition
that greater risk aversion leads to less trusting.” They are not alone in making this claim.
ElsewhereCook and Cooper (2003, p. 21&)gue that trust is similar to a sequential pris-
oner’s dilemma game. For them the problem is clear for the truster: “First, | decide whether
or not to “trust” you (or take a risk on you) and cooperate on the first play of the game, then
you must decide whether or not to “honor” that trust by cooperating in turn. Clearly, this
behavior can be viewed as risk taking by the first player.”

While many researchers appear to accept this relationship between risk and trust, the
relationship between the risk orientation of the truster and trusting behavior has not been
explicitly studied. In the closest exploratioBnijders and Keren (199%se binary trust
games (where the truster decides to trust or not and the trusted player has a choice between
two alternatives) and manipulate the size of payoffs to introduce risky and tempting moves.
They find that the potential losses for a truster are important, though whether this is a good
measure of the riskiness of the decision is an open question. At the same time other evidence
suggests that risk may not be the only, or even the primary, factor determining a decision
to trust. A subject’s risk orientation is likely to remain relatively stable over the course of
an experiment. If risk attitudes determine trust, subjects should not change their strategy
when playing multiple trusting decisions. However, there is evidence that subjects condition,
their choice of strategies on a variety of available information when making multiple trust
decisions Eckel and Wilson, 2003b; Anderhub et al., 2D0@/ focus on the empirical
guestion of whether the risk orientation of a subject is correlated with the decision to trust.

Given these views on the nature of trust as a risky behavior, two factors should determine
trust. First, social distance, or knowledge of a counterpart, should affect the likelihood
of trust. Anonymity heightens the riskiness of such interactions since strangers have no
information about their counterparts. Second, individual predispositions toward risk ought
to predict when individuals will choose to trust and when they will not.

We conduct experiments in which subjects are randomly assigned to the role of truster
or trusted. The experiment employs a novel design such that subjects are guaranteed to be
strangers. Our procedure pairs subjects over the internet, with members of each pair drawn
from different Universities who are extremely unlikely to recognize or run into one another.

During the course of the experiment subjects are given three different tasks designed to
measure risk. Two are incentivised choice tasks, where subjects choose between different
lotteries or between lotteries and certain amounts. One of these is a general measure of
risk attitudes while the other is tailored to mimic the payoff structure of the typical trust
game. The third is a 40-item survey instrument, the Zuckerman Sensation-Seeking Scale



C.C. Eckel, R.K. Wilson / J. of Economic Behavior & Org. 55 (2004) 447-465 449

V (SSS-V;Zuckerman, 1994 These tasks are then correlated with behavior in the trust
game.

2. Research procedure and design
2.1. Subjects

We conducted 10 experimental sessions with a total of 232 subjects, half at Virginia Tech
and the other half at Rice University. Subjects were recruited from introductory classes in
economics and from dining halls to participate at a specific time at off-campus laboratories
located in Blacksburg, VA, and Houston, TX. The number of subjects varied across sessions,
ranging from 10 to 34. Subjects were 57.3 percent male, 69.4 percent were Caucasian,
9.1 percent were African-American, 12.5 percent were Asian-American, 5.6 percent were
Hispanic and the remaining 3.4 percent were foreign nationals.

2.2. Proceduré

When subjects arrived at the lab they were asked to sign a consent form, checked in and
were given a card assigning them to a specific computer. Each subject was then led to the
assigned computer and given permission to browse the internet until we were ready to begin
the experiment. Because subjects arrived at different times and because we had to coordinate
activity at two sites, we allowed subjects to browse rather than converse with one another
once in the lab. Once both sites had an equal number of subjects, then everyone was asked
to stop browsing and open a window on the machine pointing to the experinBzief
oral instructions were read to subjects before beginning. After that, subjects completed
a set of self-paced, computerized instructions. In a post-experiment questionnaire, 91.4
percent indicated that the instructions were clear. Once subjects began the experiment, no
talking was allowed. Subjects were asked to raise their hands if they had a question, and
the experimenter would come to them.

Subjects went through four components to the experiment. The firstinvolved a computer-
ized 40-question survey, the Zuckerman Sensation-Seeking Scale. Each question involves
subjects choosing between two different activities, one of which is more risky. Subjects
earned 10 experimental laboratory dollars for completing the survey (the exchange rate was
2 lab dollars for each US dollar). In the second part of the experiment, subjects were ran-
domly paired with another individual at the other site to play a one-shot trust game. The roles
of first or second mover were randomly assigned. In this trust game, modebBeztget al.

[BDM] (1995), first movers could keep the 10 experimental dollars they had just earned,

2 This paper examines part of the data collected for a larger project that included several different treatment
combinations. For this paper, we restrict our attention to sessions that included all three-risk measures and the
trust game. Other aspects of the project are analyzed in the additional papers cited in the references section.

3 The experimenter’'s component of the program contains a messaging system so that, for example, the exper-
imenters at the two sites can communicate and coordinate when everyone was ready. However, because this was
the first time that we had attempted this type of an experiment, we also kept an open telephone line during each
experiment. The usual problem involved limited turnout at one site or the other.
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or pass it to their counterparts. If the money was kept, then this part of the experiment was
finished; if sent, the amount was doubled, and the counterparts then decided among nine
different allocations of the twenty dollars. Both first movers and second movers were asked
to predict the actions of their counterparts.
The third part of the experiment took subjects through two types of risky financial
decisions. The first decision task replicates the risk instrument desigri¢ditend Laury
(2002) After subjects make a series of choices between pairs of lotteries, one decision
is selected at random, and this gamble is completed (though not until after the other risk
instrumentis completed). Inthe second instrument, subjects face a choice between 10 dollars
with certainty and a distribution of outcomes designed to mimic the typical distribution
of returned amounts from previous trust game experiments. The final component of the
experiment requires that subjects respond to a questionnaire that measures attitudes toward
trust and altruism, complete debriefing questions, and provide demographic information.
Once subjects completed the experiment, they were paid one-at-a-time and in private. At
that time subjects were handed a debriefing form and asked whether they had any questions.
Throughout the course of the experiment no deception was used.

2.3. Experimental tasks and games

2.3.1. The survey risk measure

The Zuckerman SSS form V is a 40-question survey instrument designed to elicit subject
preferences for seeking out novel and stimulating activities, attitudes, and values. The survey
asks subjects to choose their preferred alternative from a pair of statements about risky
activities. For example, in one item the choices are (a) skiing down a high mountain slope is
agoodway to end up on crutches, or (b) I think Iwould enjoy the sensations of skiing very fast
down a high mountain slope. The survey is comprised of four subfactors measuring different
aspects of sensation seeking. The Disinhibition (DIS) factor measures non-conformity with
standards of acceptable social behavior and includes drinking, gambling, and sex. The
Boredom Susceptibility (BS) factor measures aversion to routine in one’s life and intolerance
of boring people. The Thrill and Adventure Seeking (TAS) factor measures preference for
the thrills inherent in risky activities such as parachute jumping. Finally, the Experience
Seeking (ES) factor addresses the preference for mentally arousing activities and a non-
conforming lifestyle. This scale has been shown in previous studies to be related to risky
behavior in a variety of situations (see Zuckerman for examplesiel and Grossman
(2002)compare the scale with subjects’ decisions in an environment with financial stakes
and find only a very weak relationship. We include this instrument to determine whether
individuals’ self-reported preferences over hypothetical risky alternatives are consistent
with their choice about whether to “risk” lending money to a stranger.

2.3.2. The trust game

In the second part of the experiment subjects participate in the trust game. First movers
must choose whether to keep the $10 they earned for completing the survey or pass the $10
to their counterpart (keep in mind that both the first and second mover had earned $10).
If a truster keeps the money, then this part of the experiment is finished. Otherwise the
amount is doubled and the counterpart must then decide among nine different allocations
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of the $20, ranging from ($0, $20) to ($20, $0) in $2.50 increments. This game differs from
BDM in three ways. First, our first movers made an all-or-nothing decision, while the BDM
subjects chose to send $0-$10 in increments of $1. We made this choice in order to simplify
the game and to enhance statistical power. Second, in our experiment the amount sent is
doubled, while in theirs the amount sent was tripled. This decision was made for budgetary
reasons. Finally, our decision is framed as a “loan,” while theirs used neutral language.
Instead of a decision to keep or send any portion of a $10 allocation, our first-mover’s
decision is framed as a choice of whether to make a loan of $10 experimental dollars to a
counterpart. We framed the decision in this way to provide context for the decision. The
responses of subjects to other abstract games made us suspect that subjects might not think
of this as a situation involving trust, per se.

If the loan is made, subjects are told that the $10 will be “invested” and doubled. The
second mover then determines the allocation of the resulting $20 in fixed increments. At
one extreme the second mover could take all $20 and return $0 to the first mover, or the
second mover could take $17.50 and return $2.50, and so on, as described above. In BDM,
subjects make decisions in $1 increments. Finally, our experiment is computerized, while
theirs is hand-run.

Although our game has many possible Nash equilibria, the single subgame-perfect equi-
librium is for the first mover to decide to not make the loan, with second mover receiving
nothing. Previous results from variations on this game indicate that a large fraction of sub-
jects trust by sending some positive amount, and trust is just reciprocated on aBaage (
et al., 1995; Glaeser et al., 2000; Croson and Buchan, 1999; Scharleman et gl., 2001

We also vary the information given to subjects about their counterpart using three dif-
ferent treatments. In all treatments, subjects were not told the university with which they
were paired, but were told their counterparts were in “Virginia” or “Houston.” In the first
treatment, subjects received no information about their counterpart, except that they were
at the other location. The second treatment revealed the sex of the counterpart. In this
treatment, before completing the Zuckerman scale, subjects were asked to answer eight
guestions with a limited number of responses. Based on these responses, subjects were told
the answers to four of the questions: favorite color of their counterpart, whether their coun-
terpart liked dogs, whether their counterpart liked movies and their counterpart’s sex. In the
third treatment, subjects were photographed as part of the check-in process, and observed
a photograph of their counterpart just prior to making the trust decfsion.

We also collected data on subjects’ expectations of each others’ decisions. Regardless
of whether the loan was made, the first mover was asked to predict the second mover’s
choice if the loan were made. Likewise, before being informed of whether the loan was
offered, the second mover was asked to predict what the first mover intended to do. Once
both subjects finished their tasks, the outcome was revealed. Subjects were then asked to
type a brief answer to the question, “We are very interested in what you thought about the
decision problem that you just completed. In the space below please tell us what kind of
situation this problem reminds you of.” This allowed us to determine whether the subject
thought of “trust” when making their decision.

4 We are not concerned with these manipulations in this article, although they are taken into account in the
analysis. For a more detailed discussion the interested reader is refefeleland Wilson (2003a)
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Please Choose Option A or Option B for EACH Decision Below

Keep in mind that as you move down the table the chances of the higher payoff for
the decision in each column increases.
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Option A | Choice] Option B | Choice
A B
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Decision 4

Decision 5

Decision 6

Decision 7

Decision 8

Decision 9

Decision 10

Thank you! You will return to this decision at the end of the session At that time you will choose the cards
that determine your earnings.

If you would like to rewiew the mstructions click RETURIN,

Fig. 1. Screen options for Holt/Laury financial risk instrument.

2.3.3. Risky Decision 1

The third part of the experiment replicates the experiment in Holt and Laury. Subjects
faced a set of choices between two risky lotteries for each of 10 decisions. The decision
sheet is reproduced iRig. 1L Our payoffs replicate their low payoff condition. Note that
the payoffs for choice A are always $2.00 or $1.60, and for choice B are $3.85 or $0.10.
Probabilities for high and low payoffs are the same for both alternatives for each decision.
Thus choice B always has higher variance. As the subject moves down the decision sheet,
the probability gradually shifts from the lower to the higher payoff. The expected return
is higher for choice A for the first four decisions, and for choice B after that. As in the
procedure followed in Holt and Laury, subjects were told that one of the decisions will be
chosen at random, and the lottery they chose would be played. We implemented the random
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draw and the outcome of the lottery using images of cards laid out on the screen. The subject
chose one from a set of 10 cards, then played the decision on that card. The lottery itself
was played similarly using 10 cards of a different color.

2.3.4. Risky Decision 2

Before learning their payoff for the choice in the Holt/Laury instrument, subjects com-
pleted a second risky decision, a choice between a certain amount and a risky bet with the
same expected value. We had them make this choice before knowing their payoff in the
Holt/Laury task in order to avoid wealth effects. In this part of the risk measure, subjects
were presented with a certain gain of $10 and a lottery over $0, $5, $10, $15 and $20.
The probabilities over the risky outcomes were chosen to mimic payoffs in the standard
trust game, where trusters receive, on average, the amount seBefgest al., 199b The
decision problem resembles the loan problem for the first movers in that the certain amount
is similar to not making the loan. The risky choice is similar to making a loan because
the repayment by the second mover is uncertain. This task allows us to calibrate risk in a
setting resembling the payoff structure of the trust garSeibjects who chose the lottery
then saw the values represented on 10 cards. The probabilities were given by the number of
cards indicating each outcome (respectively 1/10, 2/10, 4/10, 2/10 and 1/10) that were then
shuffled and dealt on the screen, with the subject choosing one card. The subject earned the
value of the card drawn.

2.3.5. Post-experiment questionnaire

After completing all decisions, subjects were asked to complete a three part questionnaire
that collected (1) demographic information, (2) answers to survey questions designed to
measure trustworthiness and altruiSamd (3) debriefing information. Altogether, subjects
completed the Zuckerman Sensation-Seeking Scale, participated in a trust game, completed
the financial risk instrument, and answered questions in an exit survey. Our primary interest
is whether decisions to trust vary with respect to the individual risk orientations of the
subjects as measured by three different instruments.

3. Results
3.1. Riskinstruments

We first discuss the basic results and properties of the three risk instruralbls.1
contains summary data for subjects at both sites on the Sensation-Seeking Scale (Zucker-
man). Tests reveal no differences across the two groups of subjects. The table includes the
subscales, which can take on arange from 0 to 10, and the overall measure, which can range
from 0 to 40. The SSS is an additive scale, with each question taking on a value of zero or
one. Higher scores indicate greater sensation-seeking behaviors. A validity check for the
scale involves comparing across sex. Traditionally women have a lower value on the SSS

5 Bohnet and Zeckhauser (this volunksent subjects with a similar choice task as one of their three treat-
ments, but their clever approach elicits minimum acceptable probabilities over the risky outcomes.
6 For more information on these scales and analysis of the resulEckeeand Wilson (2003a)
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Table 1

Sensation-Seeking Survey scores by sex of respondent
All subjects Men (N = 133) Women il = 99) Means tedtstatistics
(N=232) (P value)

Total (S.D.) 2114 (6.03) 2190 (6.05) 2012 (5.87) 224 (.03)

DIS (S.D.) 509 (2.91) 523 (2.87) 490 (2.97) 0874 (.40)

BS (S.D.) 342 (1.96) 368 (1.97) 306 (1.89) 243 (.02)

TAS (S.D.) 719 (2.40) 762 (2.23) 661 (2.49) 327 (.001)

ES (S.D.) 543 (2.13) 536 (2.26) 554 (1.95) —0.55 (.52)

Table 2

The number of risky options chosen in the Holt/Laury instrument
Number of risky Male (N=133) FemaleN=99) Total N=232) Totaf (consistent) Holt/Laury

choices (N=202)

0-1 0.06 (8) 0.04 (4) 0.05(12) 0.06 (13) 0.01
2 0.05 (7) 0.03 (3) 0.04 (10) 0.04 (9) 0.03
3 0.12 (16) 0.14 (14) 0.13(30) 0.14 (29) 0.13
4 0.22 (29) 0.22 (22) 0.21 (51) 0.22 (44) 0.23
5 0.19 (25) 0.35(35) 0.26 (60) 0.23 (46) 0.26
6 0.23 (31) 0.15 (15) 0.20 (46) 0.20 (41) 0.26
7 0.09 (12) 0.04 (4) 0.07 (16) 0.07 (14) 0.06
8 0.01 (1) 0.00 (0) 0.00 (1) 0.01 (1) 0.01
9-10 0.03(3) 0.02 (2) 0.03 (6) 0.02 (5) 0.01
Mean number of 4.7 4.5 4.6 45 4.8

risky choices

2 This column removes subjects whose choices were inconsistent with the typical pattern of choices (i.e., A at
the top, switching to B at some point). Most of those excluded appeared to be choosing randomly between the two
alternatives. Excluding these subjects changes none of the results. They are included in subsequent analysis.

than males. Indeed, we find that for the general scale, men score higher than women. Only
two of the four subscales show strong differences between the sexes (Boredom Suscepti-
bility (BS) and Thrill and Adventure Seeking (TAS)). On the Disinhibition (DIS) subscale,
men scored slightly higher than women, but the difference was not statistically significant.
With ES, women score (insignificantly) slightly higher than men.

Table 2contains summary data for the choices in the Holt/Laury task. Data are coded
by the number of risky (B) choice'sZero risky options indicate extreme risk-aversion, and
choosing 10 risky options indicates extreme risk-seeking behavior. Subjects are on average
somewhat risk-averse, with an average number of risky choices of 4.6 (six risky choices
indicate risk neutrality). Consistent with most findings in the risk literature Estel and
Grossman, in preyswomen are more risk-averse in this instrument than men, though the
difference is not statistically significartt£ 0.529, d.f. = 230P = .30). The distribution of
results is quite similar to Holt/Laury; however, our subjects are slightly more risk-averse
than Holt/Laury report for their subjects, and our distribution of risk attitudes has fatter

7 Note that Holt and Laury report their data by the number of safe choices. We have made the appropriate
adjustments in comparing our data with theirs.
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Table 3
Distribution of choices in Card Gamble by sex of the subject (frequencies in parentheses)
Male Female
Certain amount 23.3% (31) 26.3% (26)
Risky gamble 76.7% (102) 73.7% (73)
Option A $10

$20 | | $15 $15 | | 810 $10

Option B

$0 $5 85 || 810 $10

Fig. 2. Screen of Card Gamble risk instrument.

tails (more extreme risk aversion and risk seeking). This instrument is designed such that
subjects choose less risky alternatives and then switch over at some point to the higher
variance gamble. However, we find that 12.9 percent of the subjects were inconsistent,
switching back and forth at least once. Column 5 contains only subjects with a single
crossover between A and B choices. This sub-sample is slightly more risk-averse, but the
distribution is not significantly different from the full sample. In subsequent analysis, we
include all subjects’ choicés.

Table 3contains summary data for the Card Gamble risk instruntégt @), the choice
between $10 and a distribution of outcomes that mimics payoffs in the trust game. About 75
percent of our subjects chose the gamble over the certain amount, indicating risk-seeking
preferences, in contrast to the risk-aversion found with the Holt/Laury instrument. Males
are slightly more likely to take the risky gamble than females, although there is no statistical
difference between the sexgg (= 0.267, d.f. = 1P = .61).

Table 4contains correlations for the three instruments withRhalues in parentheses.

The table also breaks out the correlations by treatment. Looking first at the overall correla-
tions in the first two columns of the table, our primary finding is that the behavioral measures
are only weakly correlated with each other. The overall Zuckerman scale and several of its
components are positively and significantly correlated with the Holt/Laury measure; how-
ever these correlations are small in magnitude (around .2). Interestingly, the subscale that
is most closely associated with gambling for its own sake, “Thrill and Adventure Seek-
ing,” is the only item not correlated with the Holt/Laury instrument. Neither of the other

8 Harrison et al. (2003eanalyze the full sample of Holt/Laury data, using interval regression, and treat subjects
who switch back and forth as indifferent. They also analyze the relationship between individual characteristics
(sex, income, etc.) and risk attitudes in their own data and find results similar to ours below.
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measures is significantly correlated with the Card Gamble. The low correlation among the
instruments is somewhat surprising and inconsistent with the notion that individuals have
a fixed, domain-general utility function that is applicable to all risky situations.

Examining the experimental treatments separately, we see that for all treatments, the cor-
relation between Holt/Laury and the Card Gamble is very low and statistically insignificant.
The overall Zuckerman scale is positively correlated with Holt/Laury for the Information
Only and Counterpart Photo treatments, and close to zero for the No Information treatment.
This scale has a small, insignificant positive correlation with the Card Gamble for all treat-
ments. The pattern of correlations between the Zuckerman subscales and the Holt/Laury
measure is roughly consistent when comparing the Information Only and the Counterpart
Photo treatments. Correlations between these scales are insignificant for the No Informa-
tion treatment, though the TAS subscale is most strongly correlated with Holt/Laury for
this treatment. Correlations are low for virtually every comparison.

We further examine the properties of the risk instruments by regressing them on de-
mographic variablesTable 5contains regression results using the three risk measures as
dependent variables. OLS is used for the Zuckerman and Holt/Laury measures, and probit
for the discrete Card Gamble measure. For the sex variable (female = 1), the coefficient is
significantly negative only for the Holt/Laury instrument, indicating greater risk aversion
for women, a result consistent with most studies that examine gender differencEsKete
and Grossman, in préssThe income variable is a self-reported index of family income,
taking on values from 1 (less than $20,000) to 5 (more than $120,000). Income and income
squared are consistently insignificant in the regressions: the Zuckerman and Card Gamble
regressions have the expected sign indicating that higher income increases risk seeking,
but at a diminishing rate. We control for whether subjects were first born or only children
(this accounts for about half of the sample). This variable is strongly relRted@65) to
only the Card Gamble, with first born and only children more risk-averse. Coefficients on
the first-mover variable are also insignificant for all measures, indicating that the subjects’
experience as a first or second mover in the trust game did not affect their play of the gamble
measures. Together these variables explain little of the variance in the measurd® with
values of 2—4 percent.

Table 5

Risk instruments regressions
Zuckerman Holt/Laury Card Gamble
(coefficient (S.E.) (coefficient (S.E.) (coefficient (S.E.)
P value) P value) P value)

Constant

Sex (0 = malel = female)

Income
Incomé

First born or only child

(1 =yes, 0=no)

First mover (1 = yesO = no)

R

19 (4.03) .00
—1.74 (0.80) .030

350 (2.34) .137
—0.44 (0.33) .191
—0.04 (0.40) .924

037 (0.79) .635
.037

516 (1.18) .00
—0.13 (0.23) .586
—0.67 (0.69) .330

3 (0.10) .197

7 (0.12) .574

(0 (0.23) .675
027

—0.80 (0.97) .407
2 (0.18) .522
(19 (0.56) .731

—0.026 (0.08) .746

—0.19 (0.10) .065

8 (0.18) .649
016

OLS is used for the Zuckerman and Holt/Laury instruments, while probit is used for the Card Gamble instrument.
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Table 6

Percentage of first movers making the loan (frequencies in parentheses)

Manipulation Loan (trusting) No loan
(not trusting)

No Information 95.65 (22) 85 (1)

Information Only 79.17 (19) 283 (5)

Photo of Counterpart 78.26 (54) 4 (15)

Total 81.90 (95) 180 (21)

3.2. Trust and risk

The rates of trusting behavior broken out by experimental manipulation are contained in
Table 6 A quick glance at the table reveals two things. First, the rate of trusting (making the
loan) is exceedingly high across all treatments. Overall, more than 80 percent of the subjects
make the loan. Second, the rate of making loans is higher for the no information treatment.
Here we find that the greater the social distance (the No Information manipulation), the
higher the rate of making the loan (ddeffman et al., 1994, 1996Using a chi-square test
for overall differences across the three treatments, we cannot reject that they are the same
(x? = 3.67,P = .16); pairwise Wilcoxon tests suggest that the no information treatment
may be different from the other two (No Information = Informatiam, 1.68,P = .09; No
Information = Photoz = 1.90,P = .06; Information = Photaz = 0.09,P = .93). With less
social distance, where the first mover observed the counterpart’s photo, the lower the rate
of making the loar.

Modally, second movers returned exactly what was loaned. While this might seem like
a fair allocation, it only means that the money was returned to the first mover while the
second mover kept the surplus. This varied somewhat by manipuldidue 7 details
the distribution, by experimental manipulation, for the values returned. Keep in mind that
subjects were limited to fixed allocations of the $20. The primary difference here is that
under the photograph manipulation second movers were less likely to return $5 or less
(16.7 percent did so compared with 31.8 percent for those with No Information concerning
their counterpart and 21.1 percent who knew the sex of their counterpart). We find no
significant difference in distributions across treatments. A Kruskal-Wallis test across the
three treatments shows no difference in the distribution of chojg&g) = 0.58,P = .75;
accounting for ties does not change this result). Taking pairwise Wilcoxon tests across the
distributions also shows no differences (No Information = Informatierf).00,P = 1.00; No
Information = Photoz=—0.710,P =.48; Information = Phot@=—0.662,P=.51). In short,

9 This counterintuitive result comes from differences in subjects’ beliefs about whether they were really matched
with another person. We discuss the effect of using the internet for experimental research, exploring its effect on
subjects’ beliefs and behavioE¢kel and Wilson, 2004 In that paper we develop and test a procedure for
ensuring that subjects believe that they are matched with a real counterpart. A large number of subjects in these
sessions reported not believing that they were matched with a real person. For first movers in the No Information,
Information Only and Counterpart Photo conditions, 43.5, 58.3 and 28.5 percent, respectively, had doubts about
whether they were paired with another person. We think this means they were making a decision whether to trust
the experimenters. However, even if we do the analysis on those who did believe, we get the same qualitative
results.
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Table 7

Distribution of second mover decisions (frequencies in parentheses)

Allocation: first mover/second mover No Information Information Only Counterpart Photo
$0.00/$20.00 134 (3) 1579 (3) 556 (3)
$2.50/$17.50 @ (0) 00 (0) 370(2)
$5.00/$15.00 1818 (4) 526 (1) 370 (2)
$7.50/$12.50 DI (2) 1053 (2) 1481 (12)

$1000/$10.00 4M1 (9) 6316 (12) 6296 (34)

$1250/$7.50 1364 (3) Q0 (0) 185(1)

$1500/$5.00 455 (1) 526 (1) 370 (2)

$17.50/$2.50 00 (0) 00 (0) 00 (0)

$20.00/$0.00 00 (0) 00 (0) 370 (2)

a large majority of first movers decided to send their earnings to their counterpart, risking
a return of zero. In return, they typically received only what they put in. Only a handful of
subjects returned more than $10 (two in the photograph condition returned all $20).

We now turn to an analysis of the relationship between trust and risk attiflmlele. 8a
contains correlations between the risk measures and the decision to trust. The second column
shows that, over all treatments, none of the risk measures is significantly correlated with
the decision whether to trust. Given the large number of tests, it is not surprising that the
correlation between one of the subscales and the decision to trustin one treatment approaches
statistical significance (Boredom Susceptibil®y= —.09), but there is no clear pattern of
significant correlations. We find no evidence from this analysis that trust is perceived to be
a risky decision.

Turning toTable 8h we examine the decision to reciprocate by returning at least $10 to
the first mover. This analysis is purely exploratory, as we have no prior hypotheses about the
relationship between risk attitudes and reciprocity. While neither the Zuckerman nor Card
Gamble results show significant relationships with reciprocity, the Holt/Laury instrument is
significantly negatively correlated with this decision for all treatments taken together and for
two out of the three treatments individually, indicating that people who are risk-averse return
more to the first mover. This may be picking up a kind of social risk aversion: people who
are more sensitive to the judgment of others may be both more risk-averse and more likely
to return a loan. At the bottom of the table, we break out the Zuckerman subscales. Here
there is no clear pattern of statistically significant results across treatments. The Boredom
Susceptibility and Thrill and Adventure Seeking subscales are significantly related to the

Table 8a

Correlations between risk measures and the decision to trust (loan $10), by experimental treatment

Risk instrument All Treatments  No Information  Information Only  Counterpart Photo
Zuckerman 7 P =.44) Q08 P=.72) —0.04 (P=.86) 0.15p=.21)
Holt/Laury 006 (P=.52) —-0.32(P=.13) Q06 (P=.78) 0.14pP=.24)

Card Gamble 2 (P=.81) Q10 P=.66) —0.05P=.83) 0.06 P=.63)
Disinhibition 008 (P=.37) Q014 (P=.51) Q014 (P=.52) 0.07P=.63)
Boredom Susceptibility -0.05FP=.57) -013(P=.56) —-0.35(F=.09) 0.07P=.54)

Thrill and Adventure Seeking .04 (P =.66) Q03 (P =.88) Q00 (P =1.00) 0.11p=.35)
Experience Seeking .09 P=.32) Q04 P=.86) —0.01 (P =.96) 0.15p=.23)
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Table 8b
Correlations between risk measures and the decision to reciprocate (return at least $10) by experimental treatment
Risk instrument All Treatments  No Information  Information Only  Counterpart Photo
Zuckerman m2 P=.82) 036 P=.10) —0.18 (P=.46) —0.03 (P=.81)
Holt/Laury -0.33 (P=.001) —0.62 (P=.002) —0.62 (P=.004) -0.17(P=.21)
Card Gamble —0.04 (P=.70) 024 P=.27) —0.20 (P=.40) —0.10 (P = .45)
Disinhibition —0.05 (P=.61) Q07 P=.77) —0.05(P=.84) —0.08 (P =.58)
Boredom Susceptibility —0.01(P=.90) —-0.02(P=.91) -0.15FP=.52) Q04 P=.77)
Thrill and Adventure Seeking .06 (P =.54) 051 (P=.02) -0.04(P=.87) —0.06 (P =.65)
Experience Seeking .08 (P =.44) Q47 P=.03) -023(P=.35) Q04 (P=.79)
Table 9
The determinants of trust
Variable Coefficients

Model 12 Model 2
Zuckerman 36 (0.027pP =.172 0160 (0.068)° = .019
Holt/Laury 0057 (0.104)P = .585 —0.047 (0.170P = .784
Card Gamble M18 (0.348)P = .958 0453 (0.554)p = .414
Belief that counterpart is not real .1P4 (0.494P = .023 2245 (1.084)P = .038
Information Treatment —1.181 (0.610P = .053 —1.202 (0.996)P = .228
Photo Treatment —0.835 (0.535pP =.119 —1.047 (0.993P = .292
Expected Return - .006 (0.094P < .001
Intercept 0152 (0.866)P = .861 —4.876 (2.107P = .021
Log likelihood —47.45 —21.87
PseudoR? 135 .601
N 116 116

Dependent variakl= 1 ifloan is made. Probit regression: (1) parameter estimate, (2) S.[P.vé3)e.

2 Variables included, but not reported: sex and ethnicity of the subject.

b variables included, but not reported: sex and ethnicity of the subject; sex and ethnicity of the counterpart,
conditional on the experimental condition.

decision to reciprocate in the No Information case only. This implies that risk-seekers were
more likely to reciprocate, which contradicts the previous result. We are skeptical of this
result because it holds in only one of the experimental conditions.

The next step in the analysis estimates multivariate models of the decisions to trust and
reciprocateTable 9contains two probit regressions for the trust decision. Model 1 controls
for the sex and ethnicity of the subject, treatments, and whether the subject reports believing
that his counterpart is real. We see that none of the risk instruments is significantly related
to the decision to trust. Additional analysis (not reported) indicates no effect of the risk
instruments interacted with treatmen®s.

10 \We also estimated model 1 excluding all of the risk instruments. The likelihood ratio test between the two
models isx2(3) = 2.58,P = .46, indicating that collectively the risk instruments have no effect. In addition, we
estimate a model that includes interaction terms and demographics (income, income squared, grade point average,
and birth order). None of the variables is significant, and the likelihood ratio test for adding those variables is



C.C. Eckel, R.K. Wilson / J. of Economic Behavior & Org. 55 (2004) 447-465 461

Model 2 incorporates beliefs about the counterpart. The first belief has to do with expec-
tations about how much the counterpart will return. First movers were asked, immediately
after their decision, how much they thought would be returned. Those who did not make the
loan were asked how much they thought their counterpart would have returned. The second
type of belief stems from an assessment of the characteristics of the counterpart. What
subjects knew about the counterpart varied by experimental condition. The most prominent
aspects included the sex and ethnicity of the counterpart; these are included in the esti-
mates, but omitted from the tablé.Only the first set of beliefs is significantly related to
the decision to trust. Not surprisingly, higher expected returns are associated with a higher
probability of making the loan. Caution is necessary in interpreting these results: because
of the timing of the elicitation of beliefs, we cannot rule out the possibility that subjects
report beliefs that justify their decisions. In addition, subjects were not rewarded for their
guesses, so they had no incentive to guess correctly.

Another effect of including expected return is that the coefficient of one risk measure,
the Zuckerman scale, becomes statistically significant. There is no similar change in the
coefficients for the two gamble measures, which are again insignificantly related to the trust
decision. What, then, is the substantive impact of preferences as measured by Zuckerman
scale on the likelihood of making a loan? First, the overall effect is weaker than the effect
of expectations. Setting the coefficients to their mean or modal category and varying the
Zuckerman scale by plus or minus one standard deviation gives a change in probability from
.64 to .98 in making the loan. When setting the Zuckerman scale at its mean and varying
expectations by one standard deviation around the mean, the probability of making the loan
changes from .23 to .99. This increase is substantial and ranges from very unlikely to make
the loan to almost certain to do so. The Zuckerman scale has an effect, but it is smaller than
the effect of expectation's.

We also estimated models that disaggregate the Zuckerman scale and find that almost
all of the effect can be assigned to the Disinhibition subscale. This subscale taps the will-
ingness of subjects to use drugs, alcohol and have sex in novel settings. As such it says that
uninhibited individuals, conditional on how much they believe will be returned, are more
likely to make the loan. This does not strike us as reflecting the usual story told about trust
as a risky decision. Clearly the financial risk instruments do not predict a trusting choice.
Instead, Disinhibition, coupled with a post hoc evaluation of prospects, is related to trust.
Additional research may be necessary to disentangle the specific relationship.

x2(4) = 2.82,P = .59. To test whether the absence of results is due to biases in standard errors introduced by
collinearity among the risk instruments, we estimated model 1 with each instrument separately. Coefficients on
the risk instruments are Zuckerman only: 0.0R8&; .253; Holt/Laury only: 0.066R = .488; card only: 0.13%R

= .671. None is statistically significant on its own in any specification. We also took the interaction of the risk
instruments with treatments and find no effect. These were done one at a time because of statistical limitations
of the data. Likelihood ratio tests give us the following: interaction with the Information Only treatyf8):=

2.04,P = .56; interaction with the Counterpart Photo treatmgA(3) = 0.84,P = .84.

11 1n these estimates, including or excluding attributes of the counterpart by experimental condition has no
effect on the strength, direction or significance of the risk coefficig&tkel and Wilson (2003ajetail how these
characteristics affect the willingness to make a loan.

12 Note that the impact of expectations on the significance of the Zuckerman coefficient does not appear to be
due to collinearity. The correlation between the two variables is low and insignificantly different from zero.
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Table 10
The determinants of reciprocity
Variable Coefficients

Model 22 Model 2
Zuckerman 26 (0.025)P = .306 0018 (0.026)° = .494
Holt/Laury —0.286 (0.086)P < .001 —0.73 (0.091)P = .003
Card Gamble —0.183 (0.317)P = .564 —0.097 (0.329pP = .766

Loan Expectation
Information Treatment
Photo Treatment

061 (0.288)P = .831

1442 (0.653)P = .027

0268 (0.359)P = .456
249 (0.472)P = .598
025 (0.401P = .574

Intercept 1348 (0.719P = .061
Log likelihood —-5167 —49.95

AdjustedR2 128 157

N 95 95

Reciprocity (dependent variable = 14$10 is returned). Probit regression: (1) parameter estimate, (2) S.E., (3)
P value.

2 Variables included, but not reported: sex and ethnicity of the subject.

b Variables included, but not reported: sex and ethnicity of the subject; sex and ethnicity of the counterpart,
conditional on the experimental condition.

For completeness, we also analyze the relationship between risk attitudes and reciprocity,
although we have no prior theory-based expectations about the relationship. The regressions
in Table 10show that the decision to reciprocate is negatively related to the Holt/Laury
instrument. The first model correlates the decision to return at least $10 with the main risk
instruments. Controls for the sex and ethnicity of the second mover are included in the
estimations, but not reported (they have no effect on the coefficients). Both of the financial
gamble instruments are negatively correlated with reciprocity, but only the Holt/Laury
measure is statistically significant. In effect, risk seeking as measured by this instrument
leads to less reciprocation. No other variable is significantly related to this decision. The
second model adds expectations. Prior to being told whether or not their counterpart made
the loan, subjects were asked to predict (without reward) their counterpart’s action. This
variable takes on a value of 1 if the subject expected to be trusted. Likewise variables
measuring treatment effects and available information about counterpart characteristics
under each treatment are added to the estimates. None of these variables is significantly
related to the decision to reciprocate. Indeed, a likelihood ratio test between models 1 and
2 indicates there is no additional statistical effect from including these variaiés) =
3.44,P = .63). Still, the Holt/Laury measure remains the only predictor of reciprocity. Why
this risk measure should be related to the decision to reciprocate, when none of the others
do, is worth additional research.

3.3. Perceptions, trust and reciprocity

As part of our trust game procedure, we ask subjects an open-ended question, “What
does this situation remind you of?” We then coded what topics the subjects mentioned in
their answersTable 11presents the full set of categories.
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Table 11

Perceptions of subjects

Mentioned in answer to “What does this situation remind you of?” First movers Second movers
Trust 29 10
Personal risk/gambling 12 8
Institutional risk (stock market, etc.) 7 5
Loan—friend 20 22
Loan—stranger 4 5
Loan—bank or institution 1 9
Game theory, strategic game (prisoners dilemma, for example) 14 2
Other 23 47

Clearly first and second movers see the game differently. About one third (29/110) of
first movers mention trust, while less than 10 percent (10/108) of second movers mentioned
trust1® Nearly half of second movers but only 20 percent of first movers could not be
categorized according to our criteria. Only 19 first movers and 13 second movers mention
risk in their answer to the question. We take this as further evidence that calculation of risk
plays at besta small role in the play of this trust game. This coding gives us the opportunity to
analyze separately the relationship between risk attitudes and trust for different perceptions
of the game. Taking the sub-sample mentioning trust, we find no relationship between any
risk measures and trust behavior. Looking separately at those who mention risk, we also find
no relationship between the risk measures and trust. (Details of these results are available
from the authors.) Using this classification system, we still do not find any evidence that
risk attitudes play an important role in the decision to trust.

4, Conclusion

In this study we find little evidence that trust is related to survey or decision measures
of general risk aversion. In the literature on trust, it is assumed that the truster is confronted
with a risky choice when considering whether a counterpart is trustworthy, in a manner
similar to gambling or making a risky investment. While this seems like a logical inference
given the nature of the trust game, it is surprising that the relationships between trust and
measures of risk aversion have not been explicitly tested. The experiment reported here puts
subjects into a one-shot trust game and tests across three different measures of individual
risk orientation.

Our analysis suggests three main results. First, the three measures of risk attitudes that
we report are not strongly correlated with each offiéihile several of the correlations are
statistically significantly different from zero, none exceeds .22. Each of the measures has
some face validity, and the Zuckerman scale has been replicated and validated in a number
of settings. In addition, two are lottery choice measures with monetary stakes. Nevertheless,
they are uncorrelated with each other.

13 several subjects did not enter any information and as a consequence they are excluded from this discussion.
14 \We are not the first to report this result: the earliest evidence of this result is reporGidviy (1964) who
found very low correlations among risk measures.
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Second, the risk instruments are not significantly correlated with the decision to trust.
With the exception of a model in which we include a measure of beliefs that could be a post
hoc justification for the decision to trust, the risk instruments are unrelated to the decision
to trust a stranger. We anticipated that this experimental design, in which subjects really
are strangers and are unlikely ever to meet, would increase the likelihood that the decision
would be seen as a gamble or risky investment. Our results suggest that subjects do not
think of trust decisions and financial gambles as similar.

Third, we have the surprising finding that the Holt/Laury gamble instrument is related to
the decision to reciprocate. The relationship is negative, so that more risk-seeking people are
less likely to return at least the loan. While there is no obvious theoretical basis interpretation
of this finding, we speculate that the relationship between the two variables may be a function
of social risk aversion, in which people who are more sensitive to social sanction are more
willing to return at least the loan. Our study does not contain an instrument with which to
test this conjecture, although it may be worth exploring in future research.

From this and our other studies, we are comfortable concluding that subjects are not
randomly choosing whether to trust an unknown counterpart. The analysis reported here
suggests that there is little evidence that trusting decisions are thought of as risky gambles.
We do not find that subjects view the decision whether to trust as a gamble about the
trustworthiness of their counterpart. It may be the case that there are other risk instruments,
testing other facets of an individual’s risk orientation that are correlated with trust decisions.
However, we are doubtful that this will be a fruitful avenue for understanding the commonly
observed heterogeneity in trusting decisions.

In related paperdckel and Wilson, 2003a)bwve show that subjects rely on information
about their counterparts in making the decision whether to trust. It appears that when people
are uncertain about the trustworthiness of their counterpart, subjects make inferences about
reliability from all information about the counterpart that is available to them, conditioning
their decision to trust on this information. Among the things that are used are the sex,
ethnicity and attractiveness of the counterpart. We infer that subjects do not see trust as a
problem of risk, but rather as a problem of judgment. People pride themselves on their ability
to “read” others and to make a decision about whether someone is trustworthy. Although
people may vary in their capacity to make accurate judgments, the choice to trust appears
to be one of conditional judgment, not a calculated financial gamble.
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