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ABSTRACT: Investment behavior is traditionally investigatedhwthe assumption that risky
investment is on average advantageous. Howeverpthay not always be the case. In this paper,
we experimentally studied investment choices madstidents and financial professionals under
favorable and unfavorable market conditions in étimound investment game. In particular, the
probability of winning was set so that investmanbne condition was advantageous, and in one
condition was disadvantageous.

To investigate who is more likely to adapt theivastment behaviors to the changing market
conditions, we also measured personality and $ithey. We expected that investment
behavior in changing markets could be predictedabyombination of experience (students,
professionals), personality (anxiety, optimism, uigvity, and Openness to Experience), and
self-efficacy (belief in one’s ability to make goddcisions in an investment task).

Results indicate that professionals do not sigaifity differ from students in their decisions.
Personality and self-efficacy both predicted inwestt behavior. In particular, we found that
optimism and anxiety were a liability in unfavorabharkets, leading to unreasonable levels of
risk. Impulsivity was a liability in both favorabbnd unfavorable markets, leading to high risk on
unfavorable markets, and low risk in favorable netsk Openness to experience was an asset in
unfavorable markets, leading to adjusted risk tgkkinally, self-efficacy was generally related

to higher levels of risk.
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1 Introduction

A large body of research in economics and finarnge focused on understanding risk taking
behaviors in financial markets. Much of this reshadnas been motivated by the observation that
stocks have significantly higher average long testurns that bonds (Mehra and Prescott,
1985)! Thus, a major research question has been to uaddrashy investment in stocks is not

as high as risk aversion would predict. Accordinghost experiments have been constructed in
such a way that investments are made between ya aigtk a safe project, and returns from the

risky project are on average higher than returos fthe safe project.

In real life, the observation that returns fromcgware higher than returns from bonds are long
term averages, and obviously investment in stockgitbe more or less advantageous during
certain periods compared to others. Unfortunatklgre has been little research to examine how
investors react during unfavorable or changing miangeriods. While unfavorable market
conditions are rarely studied by economists, pskists have developed the "lowa Gambling
Task", which represents a gambling situation wleere option is on average disadvantageous.
This task has been used with emotionally impaireginbpatients to confirm that lack of
emotional competence can lead to long term disddgaous investment decisions (Bechara et
al., 1997). However, such patients also invest nloa@ controls in situations where investment
is advantageous for them (Shiv et al, 2005a/200B)s a lack of emotions generally leads to
more risk taking and gambling, independent of waetime participant is in a good or a bad
market condition. The aim of our study was to ustlard how investor reactions and behaviors
differ in advantageous and disadvantageous maredittons and how these are related to

experience and personality.

In this paper, we present results from an econa@rjweriment investigating behaviors when
market conditions change. Specifically, we comgagbaviors of naive investors (i.e. students)
with experienced investors (i.e. professionalsh& tinancial industry). Previous research has
shown that professionals often show the same biasesiaive investors, and also that

professionals can sometimes have stronger biaaasntn-professionals (Haigh and List, 2005).

! Specifically: "Over the ninety-year period 1889-83fe average real annual yield on the StandardPand 500 Index was
seven percent, while the average yield on shont-tigbt was less than one percent".
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guestionnaires session investment session
- opti-mism (LOT) evaluations: for better: | year1 year 2
-.anX|etY (§TAI) p=1/4 p=1/3
- impulsivity (UPPS): self efficacy
lack of perseverance / lack of SRR R —
prekmedtjitation / sensation for worse: year 1 year 2
seeking / urgency _ _
- Big Five: openness PR 9= A

Figure 1. Sessions of the experiment. Note that for students the questionnair e session took place about one
week beforetheinvestment session. For professionalsthe questionnair e session followed immediately the
investment session.

Clearly, there are many reasons (training, expeegretc.) why professionals might react
differently from students (e.g. Burns, 1985, Pattend van Winden, 2000). Another important
reason might be the self-selection of people wiplecdic personality profiles into certain
professions. For example, previous research hasrshtimat entrepreneurs (Brandstaetter, 1997)
and financial traders (Lo et al., 2005) are chamtd by specific personality traits. When
comparing behavior between experienced and inexpezd investors, we therefore also took
into account their specific personality profile. rGequently, we will explore the relationship
between experience, personality, and investmerdweh

2 Methodsand Predictions

In this paper, we present an experiment in whicldestts and finance professionals participated
in a repeated investment game. The game consiétsboyears of 15 rounds each. In one year
investment was advantageous, and in the second igeastment was disadvantageous. In
addition to investment behavior, we also reporumiper of personality traits that were measured

in a separate session (see Figure 1).

The investment task is based on the type of regaatestment task generally used to study
myopic loss aversion (Gneezy and Potters, 1997teTte al., 1997; Bellmare et al., 2005). In
this task, participants repeatedly make decisianmserning the allocation of points into two

projects. In our case, participants received 10Mitpoeach period, which they could use for
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investment. Note that previous earnings could reoused for investment, and that the budget
available therefore stayed constant throughouttdkk. Participants could chose to invest their
budget into a “safe” project, in which each poimtasted was simply added to the cumulative
earnings, or a “risky” project. The risky projeceasva project in which the participant had a
probability p of receiving the invested amount multiplied 2/mes plus the initial investment
and a probability (1) that the total amount invested into the projegirdy the round would be
lost. In past studies the probability of winningsaget top = 1/3, which meant that investment
was on average advantageous (EV = 1.17), becausasitlarger than returns from the safe
project (EV = 1).

In our study, participants had to make investmeatisions in two different market conditions.
The risky option in the first market had a probipibf winning of p = 1/3, and in the second
market a probability of winning gf = 1/4. We will call the year with a probability pf= 1/3 the
"good year" since investment was on average adgeaats (EV = 1.17). In contrast, investment
in the year with p = 1/4 was in expected termsdliaatageous (EV = 0.875), and we will refer
to it as a "bad year". The first treatment varialvkes the order in which the participant entered

into the good versus the bad year (see Figurerlbétter' and 'for worse').

To control for personality differences, participardlso filled out a number of standardized
personality scales during a second session. Vasgabf interest included trait optimism, trait
anxiety, impulsivity, and openness to experiencaitDptimism was measured with the 10-item
LOT-R (Carver and Scheier, 2001), which includesr féller items, three positively-worded
items, and three reverse-coded items. Respondadtsaie their degree of agreement with
statements such as, "In uncertain times, | usuetjyect the best," using a five-point response
scale ranging from "strongly disagree" to "stronglgree." Negatively-worded items are
reversed, and a single score is obtained indicatiaglegree of optimism. Anxiety was measured
with the 20-item STAI-Trait questionnaire (Spielper, 1972). This instrument assesses the
relative frequency of general nervousness or asxiess in different contexts, and participants
rate the relatively frequency with which they engag the described behavior on a four point
scale (1 = almost never; 4 = almost always). Gerpgesonality was measured using the Big
Five Personality Inventory (BFI) developed by J@md Srivastava (1999). The "Big Five" are

4



How TO ADAPT TO CHANGING MARKETS 9/30/2009

broad categories of personality traits thought ¢otlire most parsimonious in describing inter-
individual variation in behavioral propensities.eTBFI includes items pertaining to Extraversion
(e.g., talkative, energetic), Agreeableness (&igd, warm), Conscientiousness (e.g., efficient,
organized), Neuroticism (e.g., moody, touchy), &yuknness to Experience (e.g., imaginative,
complex). The 44-items are presented as a sefriaffionations, and participants are asked to
indicate the extent to which they agree or disagvitle them, using a 1 (disagree strongly) to 5
(agree strongly) response format. For this studyomky examined Openness to Experience.
Finally, we measured impulsivity using the UPPS uUisjve Behavior scale (Whiteside and
Lynam, 2001). This instrument measures four distiraits related to impulsivity: (a) lack of
premeditation; (b) urgency; (c) sensation-seekamgt (d) lack of perseverance. The 45 items are
presented as a series of affirmations, and pasintgppare asked to indicate the extent to which
they agree or disagree with them, using a 1 (agtemgly) to 4 (disagree strongly) response

format.

2.1 Procedures

The experiment was conducted in Spring 2009 atthmgersity of Geneva, Switzerland. Student
participants were recruited by announcements piogia monetary reward and were asked to
sign up for two one-hour sessions. The first waguastionnaire session; the second was the
experimental session in which participants compldtee investment task. Professionals were
invited by their HR Manager per e-mail (see Appg&rgi. For them, monetary rewards were not
explicitly mentioned in the invitation, and theycapted in order to help the research of the HR
manager who invited them. For practical reasonsgpsionals were only required to come to the
University laboratory once, and to complete botbsgms on the same day. To avoid carry over
effects from the personality questionnaires, psitegls first participated in the experimental
session and then filled out the personality quastires. Both students and professionals were
paid their earnings from the investment task ateahd. Average earnings for students were
around 31.3 CHF (approx. 27 USD) and for profes®®8.9 CHF (approx. 52 USD). In total,
31 professionals (22 men, 9 women; mean age 48l9dasv. 9.25) and 46 students (25 men, 21

women; mean age 27.0, std. dev. 8.02) participatéue study.
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Professionals came from a small private bank intZsland. The bank employs around 100
people in four different locations in Switzerlanthe areas of expertise are: private banking,
institutional asset management, fund administratmmd management and services for
independent asset managers. The aim of the bawk"&pply advanced financial techniques to
client service, to protect their assets from theahads of speculation, and to ensure regular returns
over the medium and long term". The size of thekbaguires small teams to work in close
liaison with the asset managers. The proximity alkowvs them to share information with respect
to financial markets and sectors of particularresé The 31 professionals participating in the
experiment came from various sites of the banky®igo represent a variety of nationalities: the
majority was born in Switzerland, but three Italaone Spanish, one German, one Swedish, two
Japanese, and one Canadian also participated.réfesgional’s education background included:
practical banking training completed by theoretiwalirses (5 participants), commercial diploma
(8 participants), and university graduates in pmlt economy, economics, commercial and
industrial sciences, mathematics, engineering aodanmetrics. The average length of service in
the same bank was 11 years for women and 9 yelamsefn. For more details on the participants

see Table I.

Tablel: Area of responsibility of professionals

Female Male Total

Senior asset and relationship managers 5 13 18
Junior asset managers 2 2
Financial Analyst (some of them also Investmentifumanagers) 2 7 9
Trader 1 1
Chief financial officer 1 1

Even though the order or the two sessions variedpfofessionals and students, the same
protocol was applied for each of the two sessidtghe beginning of the questionnaire session,
participants were informed that they would havéltout a number of questionnaires concerning

their personality. It took participants betweentd@®0 minutes to answer all the questionnaires.
At the beginning of the investment task, particisamere informed that they would participate in

an investment game in which they could earn pdims would be converted to real money at a
specified exchange rate at the end of the sesStodents received 30 CHF and professionals 60

CHF (equivalent to 3000 points) as initial cap&atl were handed the money in envelopes.
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This money was the capital that could be usedrfeestment in the two years of 15 rounds each.
In each round, participants made decisions conegrb®0 points from their initial capital. Points
had to be distributed between two projects: a padgect and a risky project. In one of the two
years the risky project had an expected value higren the safe project in the other year the
value was lower. Specifically in 'good’ years irtuent in the risky project resulted in gains of
2.5 times the investment with probabili1/3 and in bad years the probability of gains was

p=1/4. The order of 'good' and 'bad' years was @hatanced across participants.

After participants had read the instructions, tlaegwered a number of control questions and
were invited to address any remaining questionsth® experimenter. To keep feedback
comparable across treatment, outcomes from investmesre predetermined by random

sequences that were equally distributed acrossriesds.

2.2 Predictionsand Hypothesis

Our first question will focus on whether the proitisibof the risky project will indeed influence
investment amounts. Given that the expected vdluisky project is larger than the safe project
for good markets, and lower than the safe projectblad markets, we expect a risk neutral
decision maker to invest fully in good markets avad to invest in bad markets. Risk aversion
might lead to intermediate investment for good retgk but certainly investment should be
higher for good markets than for bad markets. Rtextis could differ if risk aversion depends on
how earnings are evaluated with respect to soneeeieée point (Kahneman and Tversky, 1979).
In such cases, a within-subject comparison for stment in different markets might be
problematic, since risk taking behavior will alwage influenced by previous outcomes and
probabilities. Our first hypothesis is therefore:

HyPOTHESIS1: Investment is on average and for each subjgttehifor good market conditions
than for bad market conditions.

Past studies have already confirmed that previautsomes will influence future choices.
Examples are the "hot hand effect" and "gamblelad@' (Tversky and Kahneman, 1971;
Croson and Sundali, 2005). However, it is not knavirether these effects are influenced by the

specific probabilities of winning. We thus wishedinvestigate the presence of these effects and
7
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their relative strength given the two probabilignditions within our repeated investment data. If
probabilities are reflected in the gamblers falléafich has been labeled as the "law of small
numbers"), we expect this effect to be influencgdrarket conditions and to be weaker for bad

markets.

HypPOTHESIS2: If the gambler’s fallacy occurs, the effect sklobe weaker for bad markets than

for good markets.

Our final question concerns whether professionlatsvssignificantly different trading strategies
than students. If we observe differences, we wijlere whether these are due to different
personality profiles or due to experience and inginspecific to professionals. As previous
research has suggested (Sjoberg and Engelberg), 2@@%essionals in the financial industry
tend to be a self-selected sample characterizerehigin personality traits enabling them to take
high risks. Thus, we expect professionals to bg #sious and more optimistic than our student
population. In addition, previous exposure to itnent situations in the real world might lead
professionals to react differently to the situatadrhand and feel more comfortable with the task.
Thus, another possibility is that not training Iti¢ participant confidence during the task will
impact behavior. We will therefore also control fomarticipants’ perceived self-confidence or

“self-efficacy” in the task.
Concerning our personality variables we have tlieviagng hypothesis:

HypPoOTHESIS3: Professionals show a personality profile differieom students. Namely they are

characterized by less anxiety and more optimism.

We further predict that personality will influendgevestment behavior for the two different
markets. Specifically optimism will be related t@ra risk taking, leading to higher investment
for both market conditions. Trait anxiety can bkated to the anticipation of anxiety in which
case economic models of anticipatory emotions ptddss risk taking (Wu, 1999; Caplin and
Leahy, 2001). However studies on gamblers have sleolink between high trait anxiety and an
urge to gamble (Zangeneh et al., 2008). Thus, whi@xpect anxiety to have either a negative
or positive impact on risk taking. Impulsivity (ams subscales: lack of perseverance, lack of

premeditation, sensation seeking and urgency) eatinied to more impulsive reactions to
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outcomes. This might imply a tendency to giveamisk aversion once small gains are made and
to a tendency to continue gambling once losseseapauntered (Lynam and Miller, 2004).
Impulsivity might therefore show a very differemipact for good or for bad markets. For good
markets it might lead to less risk taking while foad markets it might increase risk taken.
Finally, we also include Openness to Experiencealtow for a personality trait related to
curiosity and novel approaches to new situationsviBus research mostly focused on why real
stock investment is 'not high enough' given theltarm observation that returns from stocks are
on average higher than returns from bonds (e.g.rdahd Prescott, 1985). This very often leads
to a general tendency to consider risk taking asuatdhgeous, and especially so if it is presented
as an investment setting. Consequently, unfavoratababilities might be ignored. We predict
that participants high in Openness will be morelljikto adapt to a novel situation and be more

likely to react appropriately to the low probalyildf winning in the bad market.

HyPOTHESIS4: We expect investment behavior to be influencegdrsonality. The influence on

risk taking will differ between good and bad markears.

3 Reaults

We now come to a presentation of the results. émtxt section, we will give general descriptive
statistics concerning investment behavior acrosdtfierent treatments. In sections 3.2 and 3.3,
we will then investigate the impact of markets, exgnce, and personality on investment
choices.

3.1 General descriptive statistics

Overall investment over treatments and rounds i42at%, with average investment in good
years at 42.9% and in bad years at 40.6%. Investmegood years is thus slightly higher,
however this difference is not significant (Wilcoxaign-rank test, p=0.978). Moreover, this
difference is mainly due to the professional’s hédia While professionals invested 45.4% in
good markets and 39.6% in bad markets (Wilcoxon-sagk test, p= 0.616), students had an
average investment of 41% in both market conditidie difference for professionals is mainly
due to four out of 31 participants (i.e. 13 %) wheest on average at least 60 units more in good

years than in bad years (see also Figure 2). Iggdhese few observations, we even observe a
9
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Figure 2: Histogram of investment differ ence between good and bad yearsfor professionals
and students.
slight bias to lower investment for good than badrg. Overall, our results therefore show that

investment is largely unaffected by probabiliti€ésvinning.

This result is further confirmed if we consider @stment over rounds in each year (Figure 3). In
this figure, we present the investment time lineifivestors who first face a good and then a bad
year (“for worse") and for investors who first faxdad and then a good year ("for better"). It is
striking that we do not observe a strong differefacehe treatment order. Specifically, although
we observe slightly higher investments during tinst fyears for investors in a good market,
investments are very similar in the second yeais Téndency is stronger for professionals
(bottom, left panel) than for students. Studentsashlmost no difference in investment for the
two years. For professionals, we observe that tHeraf the years matters. Overall, we observe
a clearly negative time trend concerning investmbimestment in the first year is significantly
higher than investment in the second year, indegenaf whether a good year was followed by a
bad year or the other way round. Specifically, staeent decreased from 43.0% to 37.4% when
markets changed for better, and investment deateisen 49.1% to 37.9% when markets
changed for worse. In both cases this differencggsificant (Wilcoxon signed-rank test: “for
better” p = 0.027; “for worse” p = 0.064).
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all observations (N=77)
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Figure 3: Investment over rounds and years. Top panel: all observations. Bottom left: professionals.
Bottom right: students.

ResuULT 1: Independent of training, investment is similar gmod and for bad market conditions.
Over years we observe a significant negative tirmed on investment.

3.2 Investment dynamics

To further investigate the previously observed tiggatime trend on investment, we will
examine behavioral dynamics over rounds and y&aiable Il (columns (1) and (4)) we present
results from a random effects tobit regressiomgéstment at time t on previous outcomes and

relative earningsas well as dummies for student, year (and perima), sex. We show separate

2 Relative earnings at time t are the aggregateregsrof all previous time periods. Counting a pesibutcome for
an investment of level as a gain of 2.5¢and a negative outcome as a losg.dfhus relative earnings can be seen
as a deviation of the current budget level fromefanences point. The reference point is taken asiple earnings if
no investment would have been made so far.
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regression results for investment made under balenheonditions (column 1) and good market
conditions (column 4). As earlier results have sh@ef. Hopfensitz, 2009), both previous gains
(i.e. having won in the previous rounds) and re&tarnings (i.e. deviations from a reference
point) have a significant impact on investment. @serve evidence of the gambler’s fallacy,
namely that investment is reduced after a luckyndyuas well as a general reduction in
investment for higher levels of earnings. Across pleriods of each year we observe a general
positive time trend. These effects are quite sinfitlda good and bad market conditions. Across
the two market conditions, we observe differenaascerning both professional experience and
investment year. Students generally invest less phafessionals, but the difference is larger for
bad market conditions. The general tendency toaedwvestment from year one to year two is
mainly due to investment in good markets being leken previously an unfavorable market
condition was experienced. This tendency to redogestment is also true for professionals
under bad market conditions. Students invest moi bad market when it came second, while
professionals still invest less in this case (beernpact of year and the interaction effect ofryea

and professional). Finally, we observe no gendecetoncerning investment.

ResuLT 2: Results from a random effects tobit regressimwsthat winning and relative earnings
have a negative impact on investment for both ntademditions. We further observe that
students and professionals react differently toketaconditions and that this interacts with the

order in which markets are experienced.
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Tablell: Random effects tobit regression of investment for good and bad market conditions

"bad" market "good" market
1) (2) (3) (4) 5) (6)
investment investment investment investment imaest investment
win previous round (dummy) -6.331 -6.364 -6.917 764. -4.308 -4.089
(2.34)** (2.34)** (2.57)* (1.82)* (1.65)* (1.57)
total relative earnings at timet -0.080 -0.081 .070 -0.091 -0.098 -0.100
(7.42)***  (7.23)***  (6.75)***  (9.25)***  (10.43)***  (10.92)***
period (1 to 15) 0.664 0.700 0.724 1.087 1.167 3.19
(2.61)***  (2.72)***  (2.86)***  (3.67)***  (3.99)*** (4.08)***
student (dummy) -31.794 -35.634 9.883 -4.860 31.121 20.667
(3.03)***  (2.95)***  (0.98) (0.36) (2.55)** (1.63)
year (1 or 2) 7.784 6.240 -5.852 -27.643 -22.654 0.223
(1.67)* (1.29) (1.52) (5.24)***  (4.83)***  (4.08)**
year x professional
(interaction between year and
being professional) -20.039 -28.346 2.318 3.292 8765. 3.329
(2.98)***  (3.32)***  (0.36) (0.32) (2.05)** (0.43)
sex (1 male; 2 female) -2.518 -23.812 -1.805 -9.361 -23.151 -25.412
(0.69) (5.28)***  (0.44) (1.36) (5.32)***  (5.73)***
optimism (LOT) 27.673 20.452 8.158 12.245
(6.65)***  (5.79)*** (1.84)* (3.14)**=
anxiety (STAI) 24.604 48.348 17.461 35.311
(3.58)***  (7.75)*** (2.53)** (4.96)***
lack of perseverance (UPPS) 2.792 16.686 -15.053 12.059
(0.52) (3.30)*** (2.85)***  (2.06)**
lack of premeditation (UPPS) 13.717 14.297 -5.294 1.537
(2.68)***  (3.24)*** (0.99) (0.24)
sensation seeking (UPPS) -0.223 -7.300 -16.250 .1088
(0.05) (1.94)* (3.51)***  (3.68)***
urgency (UPPS) 25.077 7.577 6.048 -3.909
(6.31)***  (1.85)* (1.14) (0.69)
openness (Big Five) -23.279 -30.456 4.365 2.608
(4.91)***  (8.56)*** (0.99) (0.56)
self efficacy (self report) 0.980 0.456
(9.54)*** (2.94)**=*
Constant 53.529 -54.345 -137.475 107.837 73.940  93m.
(5.68)***  (1.80)* (4.68)***  (5.67)***  (2.12)** (0.56)
Observations 1155 1155 1155 1155 1155 1155
Number of id 77 77 77 77 77 77
Wald Chi 2 117.84 283.97 338.61 178.39 203.70 9.683

Absolute value of z statistics in parentheses

* gignificant at 10%; ** significant at 5%; *** significant at 1%
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3.3 Personality and investment

Having observed that students and professionats cefierently to the two market conditions,
we explored if these differences are due to petggnar to experience. Professionals in the
financial sector might be self-selected and havepecific personality profile. Alternatively,
professionals might have gained experience thaem#iem feel more competent and therefore
to react differently in a task that resembles aegtment situation than students.

We first compared personality scores for professi®and students. Table Il gives an overview
of mean ratings for optimism, anxiety, impulsiv{tyith the subscales: lack of perseverance, lack
of premeditation, sensation seeking and urgency], @enness. Professionals score higher on
optimism and lower on anxiety and lack of persamee compared to students (Wilcoxon rank

sum test, p < 0.052). We observe no other sigmfidéferences.

We also show ratings by professionals and studssriserning their self-efficacy, namely their
belief that they will do well in the proposed intreent task Earlier results have shown a strong
correlation between self-efficacy and investmenopfénsitz and Wranik, 2008). As expected,
professionals report significantly higher levelsseff-efficacy than students (Wilcoxon rank sum
test, p = 0.001).

Tablelll: Overview of personality variablesfor students and professionals.

professional (N=31) student (N=46)

Wilcoxon

Mean Std. Dev. Mean Std. Dev. rank sum test
optimism (LOT) 3.75 0.46 3.46 0.62 p = 0.052
anxiety (STAI) 1.73 0.33 2.21 0.49 p = 0.000
lack of perseverence (UPPS) 1.82 0.37 2.08 0.41 p = 0.008
lack of premeditation (UPPS)  2.09 0.35 2.05 0.44 p=0.794
sensation seeking (UPPS) 2.74 0.50 2.64 0.44 p = 0.405
urgency (UPPS) 2.21 0.39 2.38 0.45 p=0.115
openness (Big Five) 3.72 0.45 3.72 0.53 p = 0.859
self-efficacy (self report) 75.00 15.73 59.28 22.47 p =0.001

% Specifically self-efficacy is the answer to: "Howenfident are you in your ability to generally mageod
decisions?" which was rated on a scale from 0\ant confident) to 100 (very confident).
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Given these differences in personality and seitaffy, we included personality measures in the
tobit regressions (Table I, columns (2) and (3)e effect of previous wins, relative earnings,
and period in the year remain unchanged. Howeher student dummy now shows a positive
coefficient for good markets. In addition, womenwadat significantly less than males. Thus, the

effect of being a student and a female seem telagd to the included personality variables.

Overall, we observe that personality variables hegggnificant impact on investment behavior.
Optimism and anxiety are significant for both markenditions. Optimism generally leads to
higher investment, and especially so under bad ebarénditions. Given that participants lose
money (on average) under bad market conditiongnagh leads to a stronger effect in bad than
in good markets. In good markets optimism is legkiéntial because investment is in itself
advantageous (on average). Anxiety has a simifacefWhat might be surprising is that anxiety
is positively related with investment. Thus, traitxiety is related to taking more risk and

investing more, as predicted by the literature amigling (Zangeneh et al, 2008).

Impulsivity shows a differential effect on behavior good and bad markets. While impulsivity
leads (on average) to more investment for bad nwrikkeleads (on average) to less investment
for good markets. Since investment is favorablgaod markets and unfavorable in bad markets,
this implies that high levels of impulsivity wilead to unfavorable investment decisions and
therefore losses in both market conditions. Loolkahghe subscales of impulsivity, we see that
lack of perseverance and sensation seeking arensigfe for low investment in good markets
and lack of premeditation and urgency lead to higtestment for bad markets. Although it is
not clear why higher sensation seeking is relatddwer investment in good markets (we would
expect the opposite), lack of perseverance codldctea tendency to be less implicated in the
task, and simply chose a middle of the road investnstrategy without considering the
probabilities. However, both these relationshipgldsimply be spurious and further research is
necessary. The results in the bad markets are wengwith past research. For example, lack of
premeditation indicates the tendency not to detdipma until careful thinking and planning can
occur. Those who are higher on this trait act a gpur of the moment without regard to the
consequences. Lack of premeditation has also bekedl to disadvantageous decisions on the

lowa Gambling Task (Zermatten et al., 2005). Thgeocy subscale refers to the difficulty in
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controlling or coping with urges to act in respotseinpleasant emotions. Since the bad market
probably induced stronger unpleasant emotions & phrticipants than the good markets
(because there are more losses), this trait woalchbre activated in the bad market and could
lead to unreasonably high risk. This is also tleenmgonent of impulsivity most strongly
associated with problem gambling (Whiteside et24105).

Finally, we observe that openness has no effedneastment for good markets; however, it
reduces investment in bad markets. People high pan@ess to Experience have a stronger
preference for novelty, variety, and complexity (fae, 1996) and to be less conventional and
think more deeply about new information than thimse in Openness to Experience (McCrae,
1987). Therefore, those high in this trait may hdesn more attentive to the probabilities
presented and considered the implications of theskabilities for investment in the bad market
than those low on this trait. We can conclude tper@ess to Experience might favor investment
behaviors in changing markets, because new infoom& more likely to be integrated and used

in decision-making.

Our final extension includes self-efficacy in theodel (Table II, column (3) and (6)). As
expected, self-efficacy is significantly relatedHigher investment for both market conditions.
The effects of previous outcomes, gains, and petsgprare qualitatively not affected. However,
the student dummy loses significance. We can tberetonclude that personality and self-
efficacy are the main factors influencing investinand that the initially observed significant
effect of being a student is mainly due to differesin these variables.

ReEsuULT 3: We observe significant differences in the persoygdrofile of professionals and
students. Moreover, personality variables signifibainfluence investment behavior and the
specific impact depends on the market conditionalyy, we observe that personality variables

and self-efficacy mediate the previously obserugdicant effect of being a student.

4 Summary and conclusions

Real markets are variable, and risk taking andstment in stock will be more advantageous in

some periods rather than others. We wanted to rdeterif and how investors would adapt to

changing market conditions, and to examine if @sil@nal experience or personality could help
16
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predict the capacity to adapt. Surprisingly, pref@sal investors did not show more adaptive
responses to changing markets, and in some cagegdtess adaptive responses, than students.
Professionals invested in general more than stadéatwever this effect can be explained by
their training and resulting changes in attitudeauals the task, and by self selection concerning

personality characteristics.

Personality plays a role in risk taking and adaptat Openness to Experience could help
investors to take into account new information @altenge dominant responses to risk taking.
Being open to variable market conditions and adteve investment strategies could be an asset,
and this capacity can be both selected and traingullsivity, on the other hand, is unfavorable
in all accounts. This was also found in an exanonabdf long term investment strategies for
clients in regards to their retirement investmefnériks et al.,, 2009). Thus, impulsivity and
sensation seeking, which often characterize trpeesonality (Sjoberg and Engelberg, 2009),
may have to be reconsidered. Finally, both optimiamd anxiety have more complex
relationships to risk taking and adaptation thavimusly thought, and the widely held belief that
optimism is a positive and anxiety a negative tfait investment may prove to be false.
Moderated levels of anxiety have also been showbetcan asset for long term investment
decision-making (Ameriks et al., 2009). Given tharent financial crisis, and the repeated
demonstration that many financial institutions eolively take unreasonable levels of risk, a
discussion on how professionals are selected amdett may warrant further exploration and

discussions.
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Appendix A: Instructions

General instructions [for year 1 - good market; valuesfor bad market in brackets]

Welcome: you are about to take part in a decisiaking experiment, in which you can earn real
money. The experiment has 2 parts, which we willyaars. The amount of money you can earn
will depend on the decisions you make.

Dependent on your decisions, you can earn a stgnifiamount of money.

During the experiment your earnings will be caltedain Unige Francs (UGF). At the end of the
two years, these UGF will be converted into CHF gadr earnings will be paid out to you in
CHF using the following exchange rate:

100 UGF =1 CHF

At the beginning of the experiment you will receivem us 30 CHF, which = 3000 UGF. This
is your capital stock. You will have access to 18BF of your capital stock at the beginning of
each year. You can decide to either keep these &G& invest them in the experiment and try
and earn more money. The details of this investrpemtedure will be explained to you below.
At the end of the experiment we will pay you anyngzgs that you accumulated from the two
years in addition to your 3000 UGF capital sto¢kydu lose money during the experiment, you
will have to pay us back the losses from your @gitock at the end of the experiment.

During the experiment we will also ask you to ansaenumber of questions. These questions
concern what you think and how you feel.

There are no right or wrong answers. You need ltoviothe decision strategy that feels right to

you and to make those choices that come naturatretdeem like the best choices for you. In
addition, you should report those evaluations andtens that are closest to your real thoughts
and feelings. All answers are completely anonymangconfidential.

General instructions

During this experiment you will have to make inwveenht decisions for 15 rounds in two
investment years. This means that you will be ngkiacisions for 30 rounds in total. In each of
these rounds, you can invest 100 UGF from yourtabgiock of 3000 UGF.

We will now explain to you your options in yearAfter the 15 rounds of year 1 we will explain
to you the situation in the second year.

Instructions for year 1

In year 1 you will have to make investment decisi@r 15 rounds. In each of these rounds, you
can invest 100 UGF from your capital stock. Eaamntbyou have to decide how you want to
split these 100 UGF over two investment options.
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We will call the two options: option A and option B

Option A: In this option you will neither gain nor lose mgnén other words, will always keep
the number of UGF you put into option A.

Option B: The outcome from this option will be determinedtla¢ end of each round. In
particular, we will pick one random number betwdeand 100. This is equivalent to picking a
ball from an urn.

Imagine an urn with 100 balls in it, 33 [25] of Heeballs are orange, 67 [75] of these balls are
blue.

» If the ball that is picked is orange (that is iB 11/4] of the cases) the UGF you placed in
this option will be multiplied by 2.5. You will timereceive 2.5 times the number of UGF
you put into option B, in addition to the numberW&F you originally place into this
option.

» If the ball that is picked is blue (that is in 3834] of the cases) you will lose the number
of UGF you put into option B.

Note: For all fifteen rounds of year 1 we will alwayseute same urn. The number of orange and
blue balls in this urn represents the market caostof year 1.

Example

Imagine that in one round, you decide to split yb0® UGF by placing 50 UGF into option A
and 50 UGF into option B.

If the randomly picked ball is orange (i.e. if ttendom number is smaller or equal to 33 [25]),
you will receive 2.5*50 = 125, in addition to yolilbO UGF for that round. Your capital stock
will therefore increase by 125 UGF.

If the randomly picked ball is blue (i.e. if thendlom number is larger than 33 [25]), you will lose
the 50 UGF you put in option B. Your capital stoaK therefore decrease by 50 UGF.

Summary for year 1

* Year 1is made up of 15 investment rounds.

* In each round, you can decide how to split 100 WkFour capital stock between two
options.

» At the end of each round we will pick a random nemieetween 1 and 100.

* If the randomly picked ball is orange (i.e. if trendom number is smaller or equal to 33
[25]) your earnings will be: 100 UGF + 2.5 * themioer of UGF you placed into option B

» If the randomly picked ball is blue (i.e. if thendbom number is larger than 33 [25]) your
earnings will be: 100 UGF — the number of UGF ytaced into option B
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Appendix B: Recruitment letter for professionals

Dear all,

Today | need your collaboration to help me with tesearch that is part of my master thesis in
human resources, which | have been following by fmvd8 months.

Do you know ‘behavioral finance’'? This is the stumfyinvestors’ behavior in financial markets
from a ‘psychological’ perspective or as statedthg American economist Richard Thaler,
following an open minded approach.

Individual differences (personality, training ...)aglan important role in everyday decisions and
studies have shown that they are also importafh@mcial investment decisions.

[...] 1 would like to investigate with an experimehtstudy the importance of personality
differences for financial decisions. To conductstesearch your professional help will be
indispensable. You just have to give me 2 and fhmair of your time [...].

The study will be conducted in small groups: eatciiom will work individually and completely
anonymous (not only will you be protected by ourfpssional vow of silence but we will also
sign an individual declaration with each of youmprsing complete confidentiality). It is neither
an exam nor an evaluation and our bank will onlyirffermed about the aggregate results from
this study, thus this research will be fully anormyrs.

I am sure that this study will interest you ... ahdvill even hold some small and nice surprises.

[..]
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