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Abstract

Conventional wisdom suggests that optimism showdbsitively associated with risk taking.
However, this has hardly been directly tested i@ kboratory. In this paper, we report an
experiment regarding risk perception and risk tgki@ur data supports the hypothesis that two
necessary conditions of the uncertain environmentfpositive association between optimism
and risk taking are (a) pure chance and (b) impegpiobabilities. Our findings bring forth some

interesting implications on risk attitude, risk peption and related issues.
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1 Introduction

Armor and Taylor (2002) put an intriguing questidinthe majority of human predictions are
optimistically biased how can people choose effectiourses of actionOur research is an
attempt to answer this question and we conclude dhimism may not be relevant in many
forms of uncertainties faced by decision makers.fo¢as on risk perception, risk taking, and the

relationship between them.

Keyes (1985) quotes the following statement by r@walker, i.e. a person who does a job that is
commonly perceived as extremely risky:‘du can’t be both a risk taker and a wire walketake
absolutely no risk As this quotation suggests, the preference fojedively defined and
subjectively perceived risks may be quite differdntrisk perception tasks, one asks people to
estimate their subjective probabilities of everascfesses or failures) while in risk preference

studies, one observes the actual objective rigktdly them.

A robust finding on risk perception is that mosbple tend to be optimistic when evaluating their
own future. That is, comparing to objective criggnpeople assign too high probabilities to their
attainments of desired outcomes. For example, esrstoy Buehler, Griffin, and Ross (1994),
people unrealistically underestimate task comptetiones. Hoch (1985) found that MBA
students overestimated various future realizatisnsh as the number of job offers, magnitude of
their first salary, etc. Specifically, research hadibited the so-calledptimistic bias— the
tendency to judge one’s own risk of a failure aslthan the risk faced by others. This tendency
has been shown for a variety of events. For exanpa@eple typically believe that they are less
likely to be victims of auto accidents, crime, dgee for example, Helweg-Larsen and Shepperd,
2001).

Surprisingly, little experimental attention has mepaid to the relationship between risk
perception and risk taking. This is surprising heeaonly from this type of research can we
learn, if at all, about the degree of subjectivelgfined risk an individual prefers. This
information can be available only when risk permaptand risk preferences are studied in
tandem.



Why to study the relationship between risk peragptior optimism) and risk taking? There are
both theoretical and empirical reasons to do sandétrd expected utility theory suggests that a
decision maker (DM) evaluates a risky situationtémms of utility of outcomes and the

corresponding probabilities of these outcomes.gxample, consider a lottery with outcomes (or

returns) of +10 or —10 with probabilities ¥z eaclmeffi, the vNM utility of this lottery is its
1 1 . N : . .
expected valuau (10)§+u(—10)§, whereu is the Bernoulli utility function. This formulation

does not readily include any role of (subjectivejgeption of uncertainty. For example, consider
a DM who has the same Bernoulli utility functiarbut perceives, for whatever reasons, these
probabilities as different from %Clearly, his evaluation of the same lottery idatént from the
above. Such evaluations of lotteries driven byedéhces in perception may lead to different
choices. Accordingly, there should be a relatiomsigtween risk perception and risk taking. This
also implies that when people differ in the levélobjective risk taking, this difference in
behavior may result either from the fact that tipeyceive the same level of risk (probabilities
and hence variance), but some people take themidle others do not (difference in Bernoulli
utilities), or from the fact that for some peoplgigen behavior seems less risky (optimism) than
what it may seem to others, while both groups préfe same level of risk (no difference in

Bernoulli utilities). Perhaps this clarifies theoak quotation from Keyes.

As far as empirical evidence is concerned, theeedemmon belief that representatives of some
professions, such as mountaineers, entreprenetars, should have more positive attitudes
towards risk than other people. Surprisingly howeuaboratory research found that risk
propensity in such groups does not differ from otii@ups. For example, laboratory evidence
does not support the claim that entrepreneurs dhexithibit higher risk seeking behavior than
other people (Buseniz (1999); Brockhaus (1980)mé&alaim that entrepreneurs (and may be
other similar groups) perceive less risk in thetusss they undertake outside laboratories than
others do (Kahneman and Lavallo, (1993)), thathiey overestimate the probability of positive
events. However, this claim has been never dirdeyed, though, there is empirical evidence

that entrepreneurs generally perceive their charioessuccess to be higher than fellow

! Davidson et al. (1957) were looking for a binaryeet with equal subjective probabilities for their
experiment. It turned out that simple coin tossimgl several other events were not satisfactoryhisr
purpose. Eventually, they constructed a dice comginonsense syllables ZEJ and ZOJ on its sidek, a
only this met the requirement of equal subjectix@bpbilities. This shows that even for such welitkd
trials, subjectivity may have a role to play.



competitors starting a similar business (Coopernkeilberg and Woo (1988)). The natural
guestion that comes up at this stagevisy this assumed optimism of entrepreneurs wortsdzu

laboratories but fails to do so in laboratory expeents?

Any serious attempt to answer this question requardeeper understanding of the relationship (if
any) between optimism and objective risk takingn@mtional wisdom as well as expected
utility theory suggests that optimism, or @erestimation of the probability of a favorablesy
should lead to acceptance of more objectively @effirisk. In accordance with this assumption,
some experiments demonstrate that people who hiamisiic expectations were more likely to
take risk (Harris (1996); Helweg-Larsen and Shepd@001)). Findings like these point to a
positive relationship between optimism and riskrigkHowever, in some other research (Taylor
et al. (1992)), authors failed to confirm the camjee that optimistic expectations predict more
risky behavior where at times even an inverse iogiahip turned out to be true. Such
contradicting results put in doubt the conventiomasdom that optimism should lead to

acceptance of more risk.

Various arguments may be posed against such aorehip. First, one may argue that such a
positive association is not obvious since a ridlets actions depend primarily on the utility
function (or more generally the objective functidimyt may differ significantly from the standard
Bernoulli specifications and expected utility makiation. For example, in the finance literature
(particularly since Markowitz (1927)) it is oftessumed that naive decision makers value a risky
environment simply by use of two fundamental prapsrof the uncertainty they face: the mean
and the variance of the return. Hence, facingtanptik, p) wherex is a random variable argis

its probability distribution, such a DM values tHisttery by use of anean-variance utility

functiorf of the formU (x; p) = Ep(x)—a,o\/p (x) where Ep(x) is the expectation operator,
Vv, (x) is the variance operator under the given proldgitdistributionp, while a is some positive

real number ang is the measure of absolute risk aversion of the Wivch depends on his
Bernoulli utility function for money. Hence, a DMitlv a higherp necessarily derives a greater
displeasure from the variance of a given returr. $icch a scenario, one can show that an
optimist may indeed end up taking less objectig& than a realist. The intuition is as follows:

the act of taking risk for such a naive DM may tieripreted as an act similar to that of a profit

2 1t is well known that if the Bernoulli utility furtion is exponential and the return has a Normal
distribution, expected utility maximization is egalent to mean-variance utility maximization.



maximizing firm that decides upon a costly productlevel to generate revenue. With such an

interpretation of the objective function of the DMg revenue is the expected retHp(x) while

the cost is the ternaoV,, (x) Now one may ask the following questiavhy would such a naive

DM take risk at all?The most intuitive answer would be that a DM hamygoff aspiration level
and takes risk because he believes that withduhdscannot expect to achieve his target (similar
to that of a firm’s decisions to incur productiamsts without which it cannot generate revenues).
Indeed it is this idea that underlies the concdpa anean-variance utility maximization rule.
Following this argument, an optimist would tell lsiehf: “I am lucky anyway and will achieve my
payoff target, so why take risk?Vhile a pessimist would tell himselft am such an unlucky

fellow, so how can | expect to achieve my targear not willing to undertake enough risk?”

There is another approach involving income and tg#ubien effects in order to solve this
apparent counter-intuitive phenomenon of an optitaiking less risk. There is a large literature
that studies the effect of an increase in risk be portfolio decision of an investor and
decomposes such an effect into an income and suthsti effect, similar to that of an increase in
price of a commodity and its effect on the Marghalldemand (for example, see Hadar and Seo
(1992)). In such a scenario, it may happen thatdégmand for one of the assets that become
relatively more risky may actually increase. Tyfligahe substitution effect of such a rise in risk
is negative, but if the measure gk aversionis increasing significantly in the wealth of the
investor, the income effect can explode and ovel®ivahe negative substitution effect, leading

to a net increase in the demand for an asset ¢taingore risky.

Finally, another argument to explain this lack ofrelation results from the hypothesis that some
DMs areex ante regret avergsee for example, Bell (1982) and Loomes and Sugii@82)). In
this approach, it is assumed that the DM has adatdnexpected utility formulation of the
problem excepting that in his valuation of a lotfehe incorporates a numerical value (or
disutility) to a fear that is generated from anentped regret that he would experience if a highly
risky decision, taken in hope or expectation ohgey a very high return, leads to a loss which he
could have averted had he taken a moderate lewslofin this sense, suppose we look at two

DMs who are equally regret averse. Since an optimas a higher expectation of a favorable



return than a pessimist (or a realist), his regi#itbe higher in case of an eventual I3sBhis

fear may then make an optimist take less risk thegalist.

Second, and more important, a distinction shouldnlaele between purely chance-related risks
and skill-related risks. In a majority of experinenstudies on risk taking, simple lotteries are
used where the subject has no control over theoméc- e.g. tossing of a coin. Analysis and
behavior in such situations of uncertainty may beegdifferent from those that depend upon the
skill of the subjects (for example, taking partancompetitive quiz). Risk taking in these two
types of situations may not be necessarily basethersame principles. For example, people
generally seem to be more risk prone in skill-edatasks than in pure chance-related tasks.
Benabou and Tirole (2000) implicitly use the distion between optimism on external
uncertainties as against that in personal domdihs. DM perceives all his past experiences
either agexterna) that is those environments where he believesadenb control over outcomes,
or asinternal, that is those environments where he thinks hedtdeast some control over the
outcomes. Any experience leads a DM to form sontieflabout future outcomes. Beliefs formed
from external experiences resultbelief in luck while those formed from internal experiences
result in self-confidenceHence, depending upon the DM’s perception of éhgironment as
either external or internal, either optimism-pessim (belief in luck as is understood here) or
self-confidence matters. This may imply that “pugitimism (or belief in luck) may not be

related to risk taking in skill-related tasks wheedf-confidence is more appropriate.

Third, and perhaps most important, optimism isdgfly measured in a context when there is a
lack of well-defined probabilities of various pdssi outcomes. After all, we do not ask subjects
to estimate the subjective probabilities of suclents as coin tossing (or other events with
precisely specified probabilities) while tryingr@cover their risk perceptions. In decision theory,
the distinction betweemrecise versus ambiguous probabilities is well established since
Ellsberg’s (1961) pioneering work on “Knightian entainty”. For example, consider two urns,
A and B. We know that A contains 5 white balls &nblack balls while we only know that B
contains 10 white and black balls but we do notvkiioe exact proportions. One may speculate
that subjectivity can hardly be applied to situasidike A where probabilities are precisely

understood, and hence there is little room forrojstin to “flourish”. On the other hand, it may be

% To be sure, by definition an optimist expects thiat most likely that he will not have to regretowever,
he also knows that if he does not “tame” his otimithe size of the regret would be large. Thd &ffact
is hence ambiguous and depends upon the degregret aversion.



applied to situations like B where probabilitiege amprecise. Consequently, one could expect
some relationship between optimism and risk takingjtuations with imprecise probabilities but

not with precisely specified ones.

We conduct two experiments. The preliminary expentrwas to test the claim that there are
differences in optimism among various professiaralups. More exactly, we tested the claim
that groups exposed to high risk in their profesaicactivities are more likely to be more

optimistic than those who are less exposed to ridk. the other hand, the purpose of the main
experiment was to tesinder what conditions would one expect a positmeetation between

optimism and risk takirig)

The rest of the paper is structured as followssdation 2 we report and analyze our preliminary
experiment. Section 3 is our main section wherefivge take a closer look at several types of
uncertain environments and then describe the maiarament and report our results. The paper
concludes in section 4 with some general discussitm the topic and some possible future

research proposals.

2 Preliminary research: are some professional group

more optimistic than others?

There are stereotypes concerning risk attitudessacdifferent professions. For example,
investors and entrepreneurs are considered toskelavers while librarians and lawyers are
considered to be risk averse. Such stereotypesagmdcess of self-selection, may lead some
professional groups to be more risk prone thanrsthrereality. Perhaps it is this that led such
economists as Schumpeter or Keynes to presumertbi@preneurs and investors are risk takers.
As Warneryd (1988, page 407) put it, “there seems to be general agreement that risk fgari
is a necessary ... prerequisite for being called amrepreneut. This, along with the
conventional wisdom that risk taking and risk petme have positive association, made
Schumpeter and Keynes claim that these professi@malmore optimistic than others. However,
to the best of our knowledge, no direct test of them that some professionals are more

optimistic than others was conducted.



We conduct our preliminary experiment to check fillowing three claims that arise from the

above discussion:

a) there are professional groups that take more hizk bthers;
b) there are professional groups that are more ogtergan others; and

c) there is a positive association between levelsif taking and degree of optimism.

2.1 Method

Three target groups comprising of entrepreneungnfiial analysts, and legal advisers (a total of

110 subjects) from Warsaw participated in the expent.

A questionnaire for testing optimism was constrdcté consisted of 14 items describing
different eventsnon-personalconcerning risky problems faced by an enterpriaeiipersonal
positive and negativéfe events (for example, answering a series afstjons in a quiz, being
victimized by burglary, etc.). Responses to eaemmitvere made on a 0 to 100 percentage scale.
Then, each subject was told that for answeringgtiestions, he/she has earned 300 points that,
by the end of the entire experiment, will be exgeth for money (no specification of the
exchange rate was given). Finally, individuals weué to tasks in three risky environments, one
of which (Task 2) is shown in Table 1 (all numerieatries in the table are in equivalent points).
They were to make a choice between alternatives A They were told that once they choose, a
coin will be tossed and they would receive thetheftd amounts if heads came up and the right-

hand amounts otherwiée.

* Our procedure is similar to that in BinswangedgQ).



Table 1: The returns in the benchmark environmeéask 2)

Alternatives Head Tail
A 50 50
B 40 100
C 30 150
D 20 200
E 10 250
F 0 300

Two other risky environments were constructed fribiis one: one that transformed positive
returns into negative ones (multiplied by —1, Ta¥kwhile the other one multiplied the returns
by 10 (Task 3). The two risky environments with ifjee entries shared the property that lower
alternatives in the list were associated with higiwected return and higheariance whichis

our proxy for a measure of objective ridkhis construction allows one to learn about adiec

maker’s preferences between risk and return. T8 tin included the environment with negative
entries in order to check if the domain of decis{timat is gains or losses) could affect our
findings in any way. The environment with negatigatries had the property that lower

alternatives had a higher risk but gave the oppdstwf a lower loss.

The first risky environment offered to the subjestss with negative entries. The subjects were
informed that they could only lose points they adhe earned for filling the questionnaire. In that
sense, they knew that their pre-experiment incooudcnot fall. In the two other environments,

subjects could only gain points.
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2.2 Results

2.2.1 Probability assessments

No difference in optimism among the three profasaigroups was found for the four questions
concerning non-personal events. Factor analysis peaformed on the 10 items of the risk
assessment questionnaire using the scores fromespOndents. Exploratory factor analysis with
VARIMAX rotation revealed two factors (Cattell's reen-test). As Table 2 shows, Factor 1

containechegative personal eventsactors 2 containgabsitive personal events

Table 2: Factor loadings of 10 items and the tedigilance explained. Bolded are the items

assigned to adequate factors.

Questions Factor 1 Factor 2
Q1 - NEG .313 433
Q2 - NEG 273 406
Q3 -POS .837 .012
Q4 - POS .536 .256
Q5 - NEG -119 -.847
Q6 — NEG 144 .366
Q7 -POS .876 -.072
Q8 -POS 234 -.419
Q9 - POS .558 .140
Q10 - NEG -.029 .803
Total variance 2.330 2.116

For the ten personal events and for the two subsktpositive and negative events, the

Cronbach’s alphas were calculated. They were egu@l64 for the whole set of ten questions,

11




and to 0.61 for the subsets of positive and negativents. As Figure 1 shows, the average
probability assessments over these ten questiordving personal events had a “close to

normal” distribution. Thus we can claim that ourasere of optimism is quite reliable.

Histogram: OPTIMISM

45

Liczba obs.

Figure 1: Distribution of the average probabiligsassments over ten questions

Simple ANOVA applied to these average probabilisgessments revealed significant effect of
the group E = 5.423,p < 0.01). As can be seen from Figure 2, the prdibalsissessments of
financial analysts were more optimistic than thothe entrepreneurs and legal advisers.

59

58

57

56

55

54

OPTIMISM

53

52

51

50
E LA FA

GROUPS

Figure 2: Probability assessments of entreprer(&)réegal advisers (LA), and financial

analysts (FA).
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In turn, 3 (professional groups) x 2 (repeated meessof event-types) ANOVA applied to the
probability assessments separately for positiveraaghtive events revealed significant effect of
both the group in questiofr & 5.423,p < 0.01), and the type of events £ 87.184p < 0.001).

The probability assessments of negative personahtsvwere higher than those of positive
personal eventsThere was also some significant interacti®n=( 12.848,p < 0.001). Legal

advisers, whose assessments of positive events thverwest, were the most optimistic for
negative events although post-hoc analysis (Tukest)Tshowed that the group differences in

assessments of negative events were insignificant.

2.2.2 Risk taking

Figure 3 compares the average levels of risk aaoeptacross our three tasks. Since the variance
of the alternatives (excepting alternative A) insk&8 was significantly higher than that in the
other two tasks, the y-axis is simply the averagk rof the alternatives chosen by the groups in
each task. Hence, for each task, alternative Araraked 1 while alternative F was ranked 5, and
so on. As Figure 3 shows, we found no differencesray the three groups in the level of

objectively defined risk acceptance.

3,5

risk level

2,0

—O— entreprenurs
T finance analysts

Task 1 Task 2 Task 3 e legal advisers

Figure 3: The level of risk acceptance in thre&das the three groups.

® This is in agreement with some previous findingartis (1996); Helweg-Larsen and Shepperd (2001))
that most people reveal the optimistic bias inipaldr with respect to negative personal events.
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The relatively low level of risk acceptance for Kdsis due to the fact that in case of negative
outcomes alternatives with higher risk were alsweisited with lower expectations. One can
speculate that the subjects were in a state afrger iconflict: one hand and in accordance with
mean-variance utility theory, they could see nsoeao take risk; but on the other hand, and in
accordance with prospect theory, they perhapsdoale risk to avoid loss. Hence, as we can see,

on average they decided to take some risk, butrathar low level.

Finally, and most importantly, no correlation bedémwehe level of optimism in any type of events

and risk taking in any of the three choice tasks feand.

2.2.3 Discussion

Summarizing our results from the preliminary expemt, we have the following:

1. no evidence for the claim that groups that, acogrdo the stereotype, are risk lovers
actually took more risk;

2. we found a group exhibiting higher level of optimighan other groups; however this
group comprised of financial analysts and not gméeeurs;

3. no correlation between optimism and risk taking Yeamd.

Conclusion 1 is in accordance with some other ewpmits (Buseniz, 1999; Brockhaus, 1980).
The question is why entrepreneurs for whom riskibgas anecessary prerequisitegpeatedly

do not take risk in laboratories. As mentioned b&fan explanation could be that the nature of
uncertainty faced by entrepreneurs in their probesd life is different from what they faced in
our laboratory. While in our laboratory, we presento the subjects pure chance-related risky
environments, risk faced by entrepreneurs may Iserdeed as skill-related. There is no reason
why attitude towards risk in these two differenvieonments should be the same. As Shapira
(1994) found in his research, top managers who uekmg professional risks claimed they

would never take purely chance related risk (ligengling).

As far as optimism is concerned (Conclusion 2), famend differences between professional

groups. Surprisingly however they were not entnepoes who were the most optimistic, but

14



rather financial analysts. One may wonder thag lik conclusion 1, the answer is related once
again to the nature of uncertainty faced by thesegrofessions. Perhaps, skill-related risks faced
by entrepreneurs enhance self-confidence and rtiobisp. On the other hand, financial analysts
deal with environments with chance-related taskstharefore, optimism (belief in luck) matters

in their professional activities.

Finally, no correlation between risk assessmentisresk taking was found (Conclusion 3). This
finding is in disagreement with the conventionasa@dm and brings us to our main sectifhat
can such a lack of correlation mearn® simple answer is that optimistic beliefs frometh
perception task may not have been reflected incamy-estimation of the probability of positive
events in the second task. Several reasons magspensible for this. As we will see in the next
experiment, the nature of the risky task may berss for the relationship between optimism

and level of risk acceptance. In order to iderttifgm, we conduct experiment 2.

3 Main research: under what conditions would an

optimist take more risk?

Two factors seem to be important for the relatiebneen optimism and risk taking. One is the
nature of the risky situation; that is, whether D perceives the environment asternalor
internal. As discussed above, when an environment is pe@eis internal, what is important is
self-confidence of the DM; that is, whether he édeis himself as competent or not in that
choice domain. Indeed, Heath and Tversky (1991yveldahat in skill related tasks, people were
sensitive to their beliefs about their own knowledgence, pure optimism may not be relevant in
such types of situations. On the other hand, wimeeraironment is perceived as exterieljef

in luck should influence the DM’s choices.

The second important factor for the relation betweptimism and risk taking is the DM’s

knowledge about the probabilities of the uncer&imironment; that is, whether the probabilities
are precise or ambiguous. If he happens to knowtkyxthese probabilities, there is perhaps no
room for applying his optimistic or pessimistic gmdents (it would be hard to feel optimistic

about the outcome from tossing a coin which yowkieunbiased). On the other hand, when it

15



is vague, an optimist can perceive probabilitigkedently than a pessimist (that is, being told tha
there is an urn of unknown proportions of “goodtddbad” balls, an optimist may tend to think
that there are more goods while a pessimist watlter feel more comfortable to think that there

are more bads).

These two considerations lead us to formulatedheviing hypothesis:

Hypothesis 1 Two necessary conditions of the uncertain envirorinigr a DM’s actions to
exhibit a positive correlation between optimism aisd taking are
@ pure chance related risk and

(i) imprecise probabilities.

There is a question concerning how to compareats&ss two uncertain environments, one with
precise while the other with imprecise probabiitién this paper we use a measure of objective
variance under imprecise probabilities that asstiraethe DM believes all “included” lotteries

are equally likely. We provide more on this issué\ppendix A.

3.1 Method

Four groups of students (30 participants in eaabugy of Warsaw Agriculture University
participated in the experiment. First, the samesgorenaire as in our preliminary experiment, but
reduced to ten personal positive and negativeelients, was applied to each subject. Responses

to each item were made on a 0 to 100 percenta¢ge sca

Then, the participant was presented a risky chsoamario as shown in Table 3 (all numerical
entries in the table are in PLN — Polish currentyJSD = 3.5 PLN]). He/she was to make a
choice between alternatives A to F. However, actiossour groups of subjects, different kinds

of risky scenarios were employed. They differedvin respects. Skill-related vs. chance-related
risks. Chance related risky tasks were construgyeasing urns containing white and black balls.
Skill related scenarios were constructed by asldagh subject general knowledge questions.
Another differentiation concerned precise and irojse specifications of probabilities. The

precise chance related tasks were constructeddsgipting an urn containing 5 white and 5 black

16



balls (and of course announcing this proportiomgcBe skill related tasks were constructed by
telling the subject that he/she will receive a gjoes(to be answered), which was tested in the
past and was answered correctly by 50% of his/b#eagues. Imprecise chance related tasks
were constructed by presenting two indistinguiskabis, one containing 1 white and 9 black
balls while the other containing 9 white and 1 klhell. Prior to any other act in the experiment,
the subjects were asked to select one of these lompsecise skill related tasks were constructed
by presenting subjects with two questions, infognthem that one of them has been selected
from an “easy” set of questions (where 90% of thelleagues answered such questions correctly
in the past) and the other has been selected fraliffigult” set of questions (where 10% of their
colleagues answered such questions correctly ipak8. As before, prior to any other act in the

experiment, the subjects were asked to select binese questions.

Thus, our four experimental groups received orth@following risky scenarios:
0] Skill-related risk and precise probabilities;
(i) Skill-related risk and imprecise probabilities;
(i) Chance-related risk and precise probabilities;

(iv) Chance-related risk and imprecise probabilities.

In each group the participant was told that ondsheechooses the alternative, a trial will be
performed according to the nature of the specifiecertainty (that is cases (i) through (iv)), and
he/she would receive either the left-hand or tgbtrhand amounts in PLN as depicted in Table 3

below.®

® After some early trials we found that the subjegisinvolved seriously in the choice tasks onlyewh
actual currency was put on the table in front efshbjects.
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Table 3: The returns in experiment 2

Alternatives Unfavorable event Favorable event
A 10 10
B 8 20
C 6 30
D 4 40
E 2 50
F 0 60
3.2 Results

As in section 2.2.1, the Cronbach’s alphas wereutatied for the subsets of positive and negative
events and for the whole set of ten questions. Hugnled 0.61 for both subsets and 0.55 for the
entire set of ten questions. Also as in previouseaech, the level of optimism for negative
questions (average value: 47.3%) was significanitipher ¢ = 2.219;p < 0.05) than for positive
questions (average value: 42.8%).

No significant distributional differences among floeir groups in the level of optimism and in
the level of risk acceptance (variance of the chde#tery) were found. This suggests that our
four groups were equivalent with respect to our snea of optimism and the level of risk
acceptance. This also means that the nature aigkye task did not influence the level of risk

acceptance.

However, the male subjects were generally morerogtic than the female ones as their averages
were 47 and 43 respectively (and that this diffeeewas statistically significant,= 9.812,p =

0.05). Similarly, and in accordance with many otegperiments, the male subjects tended to
accept more level of risk (average variance = 37ai) the female ones (average variance = 327),

although this difference was not significant.
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Table 4 shows the correlation coefficients betwegtimism (for all questions and separately for
positive and negative events) and risk taking fier four experimental groups. As can be seen, in

accordance with our hypothesis, this correlatiosigmificant only for the group taking chance-

related risk with imprecise probabilities, and ofdy all questions and positive events.

Table 4: Correlation coefficients between optimisand risk taking for the four
experimental groups
Skill-related risk | Skill-related risk| Chance-related Ch?ir;ie;]ﬂated
and precise and imprecise | risk and precise . .
L e s imprecise
probabilities probabilities probabilities o
probabilities
All questions 0.17 0.10 -0.26 0.51
Positive events 0.10 0.05 -0.18 0.51
Negative events 0.11 0.10 -0.18 0.33

Moreover, according to Fisher's z test, the coti@tacoefficient between optimism (for all
questions jointly, and separately for positive @ggand risk taking is significantly higher for the
“chance-related risk and imprecise probabilitiesdup than for all other groups (all p’'s are

smaller than 5%, except for skill-related risk grdcise probabilities for which p equals 8%).
Thus, Hypothesis 1 is supported.

4  General Discussion

Our experiment shows that two necessary condifiana positive relationship between optimism
and risk taking arepure chancerelated risk andmprecise probabilitiesThis means that we

should not expect any relationship between optimaésm risk taking, for example in case of a
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poker player since poker is a skill-related riskght and thus optimism does not matter, but self-
confidence may. Nor should we expect any suchiosiship in case of roulette played by a
sophisticated gambler since for such a sophisticatend, roulette is a purely chance-related
risky task with precise specifications of probdla, and hence optimism does not have a role to
play. However, we should expect a positive relaiop between optimism and risk taking in case
of gambling-machine players since such games arelypwchance-related risky tasks and
moreover the probability specifications are trulyprecise, and hence the amount of risk taken
should depend on optimism. Similarly, in case afletie played by an unsophisticated gambiler,
the possible lack of computational ability on paft the gambler transforms a standard
interpretation of a game of roulette into a purehance-related risky task and with imprecise

specifications of probabilities, and hence optimidithe gambler should matter.

Similar conjectures in business environments folfomm our experimental results. For example,
one could expect that in financial markets, whes& is purely chance-related and vague,
positive attitude towards risk will be positivelpreelated with optimism. On the other hand, in
entrepreneurial tasks where risk is skill-relatea correlation between optimism and the level of
risk acceptance should be expected. Indeed, rlskgéan entrepreneurship reminds us of the
situation studied in an early work by Cohen (1960Yey performed an experiment at a bus
drivers' training school. The task was to driveua between two wooden posts. The driver first
estimated the number of times (out of five) thatvireuld drive through the posts without
touching them. Then, actual performance was assdsseasking the drivers to drive through
these gaps of a given size five times. One of thim findings was that generally the drivers
showed over-confidence, i.e. their assessmentwfdood their performance would be were
significantly higher than their actual performaniceanother research Cohen et al. (1958) request
the drivers to choose among gaps of different sizesong others, they found that drivers who
were under the influence of alcohol attempted smnajhps, i.e. drivers under the influence of
alcohol became more risk prone. On the other halndhol had no effect on the self-estimates of
likelihood that the driver would successfully dritleough a gap of the size that he attempted.

Thus, alcohol increased the risk of the bus drhaestons but had no effect on their estimates of

" We all understand that price trends in stock ntaréle reflect many attributes of the stock in gioesand
investor sentiments, and that there are severalosmeic indicators from which one may try to prediath
trends. However, no matter how much experience iaformation a DM acquires in this respect,
perception of the uncertainty still remains impsecin such a volatile scenario. Hence we beliegé d@h
act of investing in a stock market is associatey etosely to a purely chance related task withnecjse
probabilities.
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risk. The authors do not report whether there wesreelation between the level of risk taken by
the drivers and their estimates of risk. Howeueg, iesult regarding the effect of alcohol suggests

thatfactors affecting risk preferences need not affis&tperceptions.

Let us now assumeNM expected utility theory (and its extensions tojscive expected utility
theory) according to which, choice in a risky sito@ is a result of preferences and subjective
probabilities. It generally follows from this thgothat optimism (that is increase in the
probability of success) leads to more objectivk téking. Under this theory, our three findings -
(a) the lack of differences among the four groupghie level of optimism, (b) the lack of
differences in the level of risk acceptance (vargnand (c) the positive correlation between
optimism and the level of risk taking — lead ushte following interesting conclusion. Let us first
notice that in our two tasks — precise probabditiP henceforth) and imprecise probabilities (I
henceforth) for the pessimist, the imprecise situation should be less attradtiae the precise
one, since he should believe that chances for @ gotcome in | are pretty low. For such a
person moving from situation | to P is an attraetthange and he can decide for higher level of
risk in P than in |For an optimist it is the reverse: for him the imprecise situatgould be
more attractive than the precise one, since heldlalieve that chances for a good outcome in |
are pretty high. For such a person moving fromasitun | to P is an unattractive change, and he
may decide for a lower risk in P than in I. A susprg conclusion that follows from our research
is thatan individual who took low risk in P could only bBe optimist, while an individual who
took high risk in P could only be a pessimiBb see this, let us consider a simplificationhwit
only two individuals A and B such that in situatiBnit is observed that individual A takes low
risk while individual B takes high risk. Imagineathboth these individuals move to situation 1.

How would optimism and pessimism affect their ckel
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To be sure, first let us present the actual distitim of choices in P and .

O R N W MO O N OO
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Figure 4a: Frequency of choices of lotteries witffedent variance in the group facing

precise probabilities.

Fre
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Figure 4b: Frequency of choices of lotteries wififiedent variance in the group facing

impr ecise probabilities.

We rule out any predominance of realistic (or rgthaverage”) perceptions because we know
that our data exhibited positive association betwagimism and risk taking in I. Now, optimists
can only increase the risk of their choice whilegists can only decrease it. However we also
found that the distribution of choices across P kack similar, as shown in Figures 4a and 4b.
Now consider table below which depict all possitiilections of choice with the set of alternative
lotteries being §,b,c,d, with latter lotteries having higher risk andugt (as in the case with our
actual experiments). Under task P, let A chooderpb while B choose lotterg. The fact that
the distribution of choices across P and | arelamnit must be that the same lotterizandc are

chosen in |, that is neitharnord can appear.
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Now consider the following table that summarizes tdbservation.

Decision Choice in Perception Change in
Makers Precise task choice
b Pessimist Decrease
A
b Optimist Increase
c Pessimist Decrease
B
C Optimist Increase

But this means that A could not decrease his ®skelland so he could only be an optimist.
Similarly, B could not increase his risk level amehce he could only be a pessimist. This basic

argument can be at least qualitatively extendexhses with more DMs.

Finally, our research also brings forth some opet ehallenging questions. First, while risk
aversion has several measures, not enough worko&éas done on the issue of measuring
ambiguity aversion (with the well known exceptiohEpstein (1999)), though the existence of
this attitude has been time and again establishedeveral experimental studies. Given an
ambiguous environment and some observations obrectdf two decision makers, can we
compare them in any reasonable way in the dimerdianersion from ambiguity? Would such a

measure depend, if at all, on the DM’s Bernoullitytfunction and if so in what way?

Second, and in line with Prospect theory, it islvestablished that individuals tend to be risk
averse in domains of gains but they exhibit riskflg attitudes in domains of losses. Can such a
phenomenon or reversal of attitude be obtainedr@asonable measure of ambiguity aversion? In
other words, could it be that individuals are arafiig averse in the domain of gains but

ambiguity lovers in domains of losses, or even vieesa?
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Appendix A

Choquet Expectations and ambiguity-neutral variance

Consider the following table that depicts one saetiguous scenario.

Gain Loss

Amount of money 10 -10
Lottery 1 probabilities 1/10 9/10
Lottery 2 probabilities 9/10 1/10

The uncertain environment depicted above consfstsmoutcomes, one where the DM receives
10 while the other where he loses 10. He is tolt tme of the two lotteries depict the true
probability distribution but is not informed at athich one. Two questions arise here. First, what
is the expected value of the return, and second shereasonable measure of its variance and
hence risk? In order to answer these questionsiu& first formulate the process of belief
formation. Suppose there are two decision makerand 2 and that for whatever reason 1
believes that lottery 1 is more likely while 2 leales that it is lottery 2. Of course 2 is an optimi
vis a vis 1. How would such beliefs over lotteri®s derived from beliefs over outcomes? One
way of approaching this issue is to first computeatvare called thiower probabilities These
are outcome specific lowest attainable probabidlifie the given specification. Hence, the lower
probability of gain equalmin{1/10, 9/10} = 1/10, which is also the lower prolidp of loss.
Lower probabilities reflect theninimum probabilistic guaranteef an outcome to occur (that is
under this scenario, the probability of the gainhar loss cannot fall below 1/10). If one adds up
these lower probabilities across all states anttacts the sum from 1, what remains is a fraction,
in this case equal to 8/10 = 1 — (1/10 + 1/10),clvhis used as measure of vagueness$ the
scenario (see for example Camerer and Weber (19898))ce hence, that higher is the sum of
these lower probabilities, lower is the vaguenddbe scenario; in fact, if the uncertain scenario
has fully precise probability specifications, thés sum is 1 and hence there is no vagueness.
The DM has now to decide how to distribute this@enmg probability mass equal to 8/10 across

the two states, as once this is done it is easgk® expectations for the return. The most well
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known expectation operator in this regard is callelChoquet Expectation (as in Gilboa (1987),
Schmeidler (1989), Sarin and Wakker (1992)). ltgasgs that the entire probability mass of
vagueness should be assigned to the worst outcbere @ loss of — 10). In that sense, the
Choquet expected utility (CEU) of the above scen&il0(1/10) + (-10)(1/10) + (-10)(8/10) =

10(1/10) + (-10)(9/10). Observe that the right hande of the above equation is simply the
standard expectation under lottery 1. Indeed, orsy rormulate and use more general
expectation operators. This is done in Roy and(8@05) where the volume of vagueness (8/10)
is distributed according to a more general weigh8oheme. For example, another type of DM
could assign this entire vagueness of the envirahmeehis most preferred outcome, resulting in
this example to an expected value of 10(1/10) 9)(2410) + (10)(8/10) = 10(9/10) + (-10)(1/10)

and so on.

Having established a reasonable process of betighdtion and appropriate expectation
operators, the issue of computing variance is dyreansequence of applying the standard notion
of variancé® In our measure of variance, we use what we amlbiguity-neutral variancehat
comes from a belief formation process where theumhof vagueness in the environment is
distributed uniformly across all states. With suagh approach in measuring variance in
ambiguous environments, the task presented in llbgeatable becomes risk equivalent to the

same task where 10 and —10 occur with equal priioedi
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