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Abstract: We explore the question of whether personality traits as measured by
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Approximately one fourth of all new restaurants fail within the first year of
opening, and only about half survive for at least three years.! Similar failure
rates are found for new independent businesses in a wide variety of industries.?

It is possible that the payoff to success is high enough to make these high
failure rates consistent with rational assessment of the probability of success. But
evaluating the likelihood of one’s success in a new business venture is a highly
complex and idiosyncratic matter. Knight (1921) observed that “Business deci-
sions . .. deal with situations which are far too unique, generally speaking, for any

1 Parsa et al. (2005) estimated that 27.5% of newly opened independently-operated restaurants
in Columbus, Ohio either disappeared or changed ownership in the first year of operation and
that 61% were gone within three years of opening. A study by the Cline Group (2003) estimated
that 23% of new restaurants closed in the first year after opening and 44% closed within three
years.

2 Knaup (2005) finds failure rates of startups to be about 20% per year in each of the first four
years of life for firms in several U.S. industries. A study of manufacturing plant entrants by
Dunne, Roberts, and Samuelson (1988) estimated that 61.5% of new entrants exited within five
years.
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sort of statistical tabulation to have any value for guidance. The conception of an
objectively measurable probability or chance is simply inapplicable.”

The complexity of the determinants of success means that people are likely to
differ widely in their assessments of the prospects of a new enterprise. Projects
will be undertaken by those who are most optimistic. As happens with the
winners’ curse in common value auctions, the most optimistic investors may
include not only those with the best prospects, but also those who are most
deluded about their prospects. In a paper titled “The borrower’s curse: optimism,
finance, and entrepreneurship”, de Meza and Southey (1996) present a formal
dynamic model in which naive optimists fool themselves into becoming new
entrepreneurs despite a persistently negative expected return. They suggest that
this theory explains the observed high failure rate of new firms and the prevalence
of self-finance and highly secured loans as sources of funds for new enterprises.

Camerer and Lovallo (1999) conducted laboratory experiments in an entry game
where players simultaneously chose whether or not to enter a market. Expected
payoff to any player depended negatively on the number of entrants and positively
on the player’s “rank”. (Players only learned their rank after they have decided
whether to join the market.) In one treatment, players’ ranks were determined
randomly. In another treatment, rank was determined by skill at answering trivia
questions. The authors found that there were more entrants when subjects knew that
rank was determined by test results than when rank was determined randomly, and
that there was usually excess entry, with negative returns for low-ranked entrants.
They suggested this result is consistent with explaining the high failure rate of small
businesses by the entry of overconfident aspiring entrepreneurs. Karelaia and
Hogarth Robin (2010) conduct similar entry experiments in which payoffs are
determined partially by skill (at multiplying two-digit numbers) and partially by
luck. They find that there is more excess entry when the payoff depends on both skill
and luck than when it depends on skill alone, and they suggest that participants
seem to confuse luck with skill. Madiés, Villeval, and Wasmer (2013) conducted a
version of the Camerer-Lovallo experiment where the subjects were employees of a
Swiss bank. They found that subjects whose age was 49 years or more were more
likely to enter than those who were younger than 49. A version of the Camerer-
Lovallo experiment conducted by Lindner (2014) offers some evidence that males
were more likely to be overconfident in their performance abilities than females.

The Camerer-Lovallo procedure differs from ours by having simultaneous
rather than sequential entry and also by making a player’s payoff from entry
depend on an externally determined ranking. In our experiment, a player’s
payoff may depend on the player’s skill at choosing prices and attracting
customers. In fact, it turns out that even when there is excess entry, some buyers
pay more than the short run equilibrium price and thus some sellers sometimes
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do not suffer losses. However, when there is excess entry, so long as no buyer
pays more than her buyer value, at least some sellers must lose money.

If decisions to start new ventures are not well explained by rational assess-
ment of probabilities, it is valuable to seek other predictors. Caplan (2003)
proposed that a promising way to explore differences in human preferences
may lie in the use of psychological personality measures. He argues that psy-
chological research indicates that preferences among economic agents may
differ on just a few well-defined dimensions and that these can be measured
by psychological tests. A recent survey of literature in personality psychology
and economics by Almlund et al. (2011) also suggests that measured personality
traits may be good predictors of economic behavior.

This paper explores the relation between personality traits as measured by
the Myers-Briggs personality test and willingness of students to “open a restau-
rant” in a classroom market entry game. We find that two traits matter. Those
who score low on the sensing-intuition scale and those who score high on the
thinking-feeling scale are more likely to open a restaurant. However, we found
no statistically significant relation between the personality traits that are mea-
sured by the “Big Five” personality scale and behavior in this experiment.

1 The Restaurant Entry Experiment

Our results are based on experiments conducted in Principles of Economics
classes at the University of California, Santa Barbara in 2006 and 2007. Market
experiments were conducted in section meetings. There were a total of 42
sections, each with approximately 35 students. Students received grade credit
for class attendance and market winnings, and attendance rates were approxi-
mately 90%.

The restaurant entry experiment was taken from the textbook Experiments
with Economic Principles by Bergstrom and Miller (2000). The experiment is
designed to teach the concepts of short and long run equilibrium in a market
with free entry and exit in the long run.?

We induce a demand curve for restaurant meals by assigning a “buyer
value” to each student in class and allowing each student to buy at most one
meal. If the number of students in class is divisible by four, then equal numbers
of students are assigned buyer values of $24, $18, $12, and $8. If the number is

3 The experimental instructions are included in the Appendix to this paper, along with a set of
“warm-up” questions designed to help students to understand the experimental environment.
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not divisible by four, any leftover students are assigned values of $8. We report
the distribution of buyer values to all participants and draw the corresponding
demand curve on the blackboard before the experiment begins.

Students are informed that they will be given a chance to open a restaurant,
but in order to open a restaurant, one must pay a fixed cost of $20. A restaurant,
once opened, has a capacity of four customers, and there is a constant marginal
cost per meal sold.

The experiment includes two sessions, each of which has two rounds. The
second round of each session is a repetition of the first round. The sessions differ
only in the marginal cost of producing a meal, which is $5 in the first session
and $8 in the second session.

Each round of a session consists of two stages. In Stage 1, students decide
whether to open a restaurant. In Stage 2, customers shop among restaurants and
decide whether and where to purchase a meal.

In Stage 1, players are asked sequentially (in a randomly determined order)
whether they want to open a restaurant. When a student is asked, she knows the
number of restaurants that have been opened and the number of players who
remain to be asked. A decision to open a restaurant is irreversible. Stage 1 ends
when all students have declared their intention to open or not to open a
restaurant.

In Stage 2, restaurant owners post prices and customers shop for meals.
Restaurant owners may change their posted prices and customers may bargain
over the price. Each restaurant is limited by its capacity to sell at most four
meals, and each customer can buy at most one meal. The competitive equili-
brium price for Stage 2 is found at the intersection of the demand curve and the
“short run supply curve,” which has a horizontal segment at a price equal to
marginal cost and then becomes vertical at industry capacity, which is four
times the number of restaurants that were opened.

In the first session of this experiment, the marginal cost of a meal is $5.
Since fixed costs are $20, and capacity is 4 meals, restaurants that operate at
capacity can make a profit only if they sell 4 meals for an average of at least $10
per meal. If the number of demanders willing to pay at least $10 is less than four
times the number of restaurants, the short run supply curve will intersect the
demand curve at a price below $10 and in competitive equilibrium all restau-
rants would lose money.

In the second session of the experiment, marginal costs are increased from
$5 to $8. In this case, total costs of selling 4 meals are $52, and a restaurant
selling 4 meals will break even or make a profit only if the price per meal is at
least $13. Given the distribution of buyer values in this session, only about two-
thirds as many restaurants can be profitably sustained as in the first session.
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2 The Myers-Briggs Personality Inventory

Students in our classes were asked to take an online personality test, known as

the Myers-Briggs Type Indicator exam, or MBTI. Taking the test was voluntary,

however, about 97% of the students who participated in the class experiments
also completed the MBTI exam.

The Myers-Briggs test is widely used by practicing psychologists and career
counsellors to match workers and jobs. It is also used by marriage counsellors to
identify sources of conflict, and by educators to assess the relationship between
personality and learning styles.

The MBTI assigns personality scores on four separate dimensions. These are:
—  Extraversion-Introversion. Extraverts are said to be energized by social

contact. Introverts are said to be more private and reflective. Examples of
test questions that are used to distinguish extraverts from introverts are the
following: “Do you find being around a lot of people a) gives you more
energy, or b) is often draining?” and “Would you say it generally takes
others a) a little time to get to know you, or b) a lot of time to get to know
you?”

— Sensing-Intuition. A sensing individual is said to be stimulated by details
and specifics. An intuitive individual focuses on the big picture, preferring
logical patterns and concepts to details. Examples of test questions that are
used to distinguish sensing types from intuitive types are the following: “If
you were a teacher, would you rather a) teach fact courses or b) courses
involving theory?” and “Would you rather be considered a) a practical
person or b) an ingenious person?”

—  Thinking—Feeling. Thinkers are said to make decisions objectively, linking
ideas through logical connections. Feelers are more likely to be attuned to
the values of others. Examples of test questions used to distinguish thinking
types from feeling types are “Do you more often let a) your head rule your
heart or b) your heart rule your head?” and “Which is a higher complement,
to be called a) competent or b) compassionate?”

- Judging—Perceiving. Judging types prefer an orderly environment. They are
goal oriented and prefer to have plans for achieving their goals. Perceiving
types tend to be spontaneous, curious, and adaptable, open to new events
and changes. Examples of test questions used to distinguish judging types
from perceiving types are “When you go somewhere for the day would you
rather a) plan what you will do and when or b) just go?” and “In your daily
work, do you a) rather enjoy an emergency that makes you work against time,
or b) usually plan your work so you won’t need to work under pressure?”
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The MBTI questionnaire was originally developed by Myers (1975) as a practical
method of implementing theories of personality type advanced by Jung (1971).
The developers and early advocates of the MBTI Myers (1975), Keirsey (1998)
conceived of this test as “typology”, dividing the population into discrete
groups. Thus everyone is either an introvert or an extravert, a thinker or a feeler,
and so on. This typology classifies each person as a member of one of 16 distinct
categories, defined by one’s type on each of the four dimensions, Extraversion-
Introversion (EI), Sensing-Intuition (SN), Thinking-Feeling (TF), and Judging-
Perceiving (JP). The Myers-Briggs test devotes about twenty questions to deter-
mining a subject’s position on each of the four scales. Each question has two
possible answers, with one of two answers assigned to each end of the scale. A
subject is classified as belonging to one of the two possible types, depending on
which of these types is indicated by the majority of his answers. For example,
the examination has twenty-one questions directed toward extraversion-intro-
version. Someone who gives the “extravert answer” to eleven questions and the
“introvert answer” to ten questions is classified as an extravert.

Modern psychometricians take a dim view of this dichotomization of types.
Pittenger (2005) concludes that statistical evidence does not support dichotomous
scoring of any of the personality dimensions of the MBTI. Partitioning the popula-
tion into distinct types on each scale might be warranted if the distribution of the
population were bimodal, with a majority of the population close to one extreme or
the other. But, typically the sample distribution of responses on each of the
personality scales is unimodal with greater concentrations near the middle, and
smaller concentrations near the extremes. Cohen (1983) showed that forced dichot-
omization of a continuous variable results in a loss of statistical power equivalent to
throwing away 38—-60% of the data. McCallum et al. (2002) conclude that dichot-
omization of quantitative measures in psychological tests is “rarely defensible” and
often yields misleading results, particularly in cases where multiple indicators are
simultaneously dichotomized. A study in which subjects were retested (Howes and
Carskadon 1979) a few weeks after their first test shows that, about 30 per cent of the
time, the results of retesting would reverse the trait classifications of subjects whose
scores were near the middle of the scale for that trait.

Although a dichotomous interpretation of the MBTI lacks empirical support,
there is considerable evidence supporting the use of continuously-scaled MBTI
scores. Tzeng et al. (1984) and Gary, Ralph, and Friedt (1985) applied principal
components analysis to MBTI responses in sample populations. They found empiri-
cal factors that coincide reasonably well with the four MBTI scales. Tzeng and his
coauthors conclude that the resultant empirical factors “almost perfectly matched”
the scales used by the MBTL. Sipps and his coauthors found six significant factors,
four of which corresponded quite closely to the four MBTI scales.
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Myers and McCaulley (1982) examined results from tests administered to about
two hundred different samples of workers in various occupations. They find
striking differences in the distribution of personality scores across occupations.
Most of these differences are consistent with general preconceptions. Not surpris-
ingly, people engaged in sales tend to be extraverts while librarians, scientists, and
computer programmers tend to be introverts. Steelworkers, police, and nurses tend
to be sensing types, while scientists, journalists, and artists tend to be intuitive
types. Bank officers, scientists, and lawyers tend to be thinking types, while dental
hygienists, clergy, and elementary school teachers tend to be feeling types.
Managers, engineers, judges, and school administrators tend to be judging types,
while social scientists, writers, and restaurant workers tend to be perceiving types.

3 Experimental Results

3.1 Personality Characteristics by Race and Sex

Our sample includes a total of 1,291 introductory economics students who took
the Myers-Briggs personality test and participated in the restaurant experiment.
Table 1 reports the mean value of students’ scores on each of the four Myers-
Briggs personality dimensions.* Standard deviations of these scores all lie within
the range of 0.21 to 0.28.

Table 1: Mean personality scores by race.

All Races White Black Asian Hispanic Other

Extraversion-Introversion 0.58 0.60 0.57 0.54 0.60 0.58
Sensing-Intuition 0.47 0.46 0.49 0.46 0.50 0.44
Thinking-Feeling 0.47 0.50 0.50 0.41 0.46 0.49
Judging-Perceiving 0.47 0.44 0.53 0.49 0.48 0.51
Number of observations 1,291 681 34 255 209 112

Our samples of Asians, Hispanics, and Whites are large enough to examine
differences in average personality traits between sexes for each race. These
results are presented in Table 2.

4 The continuous measure of position in a personality dimension is the fraction of answers that
are deemed consistent with the first-listed trait in that dimension. For example, one’s extraver-
sion-introversion score is the fraction of one answers to questions related to extraversion-
introversion that are characteristic of extraverts.
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Table 2: Mean personality scores by race and gender.

Asian Hispanic White

Male Female Male Female Male Female

Extraversion-Introversion 0.48 0.61 0.57 0.63 0.57 0.64
Sensing-Intuition 0.49 0.43 0.50 0.50 0.45 0.48
Thinking-Feeling 0.48 0.32 0.53 0.40 0.56 0.40
Judging-Perceiving 0.46 0.52 0.46 0.50 0.39 0.52
Number of Observations 139 116 109 100 400 281

3.2 Entry and Equilibrium

The experiments were conducted in 42 section groups of approximately 35
students each. Each student participated in two rounds of each of two sessions.
We define the long run equilibrium number of restaurants in any round of
the experiment to be the largest number of restaurants that can be profitably
sustained in short run competitive equilibrium. Since each restaurant has a
capacity of four, the long run equilibrium number of restaurants is the largest
number n such that there are at least 4n demanders whose buyer values are at
least as high as average costs for a restaurant that sells four meals. The number
of “excess entrants” in a round of the experiment is the difference between the
actual number of entrants and the long run competitive equilibrium number.
Table 3 reports the distribution of excess entrants in each round, for the 42
different class sections in which the experiment was performed. Excess entry was
especially common in the first round of Session 1. The median difference between
the number of entrants and the number of restaurants that could operate profitably

Table 3: Number of sections with excess entrants.

Excess Session 1 Session 2
Entrants Round 1 Round 2 Round 1 Round 2
0 1 12 9 5
1 13 8 22
2 10 6 9 12
3 9 7 13 3
4 11 3 3 -
5 3 1 - -
6 1 - - -
7 1 - - -
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was 3. In round 2, as students gained experience, excess entry was much reduced,
with zero or one excess entrants in slightly more than half of the sections. In
Session 2, marginal cost was increased from $5 to $8 and consequently the number
of restaurants that could operate profitably decreased by about one-third. In the
first round of Session 2, many students seemed to overestimate the number of firms
that could be sustained and the excess entry increased somewhat. However, by the
second round of Session 2, painful experience has diminished the number of excess
entrants to either zero or 1 in about two thirds of the sections.

If there are no excess entrants in Session 1, then any price between $10 and $12
is a short run competitive equilibrium price. In Session 2, any price between $12 and
$18 is a short run equilibrium price. In either session, if there is no excess entry, then
all entrants will make non-negative profits in short run equilibrium. If there are
excess entrants in either session, then the short run competitive equilibrium price for
meals is equal to marginal cost $5 in session 1 and $8 in session 2. In each case, the
price is below average costs, which are $10 in Session 1 and $13 in Session 2. Thus in
short run equilibrium, everyone who opened a restaurant would lose money.

In this experiment, each session consisted of only two rounds. Thus, sub-
jects had limited experience on which to base their actions. Trading was decen-
tralized, with restaurants operators scattered in different corners of the room,
and buyers and sellers able to negotiate prices individually. Demanders with
high buyer values often failed to find the lowest available price. Thus, when
there were excess entrants, not all prices were driven to marginal cost, with
some meals being sold for more than average cost and with some restaurants
managing to make a profit. Table 4 reports on the distribution of prices at which
meals were sold, given the amount of excess entry.

Table 4: Excess entry and percentile distribution of meal prices.

Excess Session 1, Round 2 Session 2, Round 2
Entrant
nirants 25th 50th 75th 25th 50th 75th
Percentile Percentile Percentile Percentile Percentile Percentile
0 $10 $11 $11.5 $13.5 $14 $14
1 $9 $10 $11 $11.5 $13 $14
2 $7 $8 $10 $11 $12 $13
3 $7 $8 $10 $10 $11 $14
4 $6.5 $7 $9 - - -
5 $6 $7 $9 - - -

We see from Table 4 that in both Sessions, when there were no excess entrants,
almost all transactions fell within the range predicted by competitive theory.
With excess entrants, prices fell, but not all the way to marginal cost, as would
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be predicted by competitive equilibrium theory. However, when the number of
entrants exceeded the competitive number, strong forces operated to reduce the
number of entrants in any future rounds of play. When there was one excess
entrant, about 60% of those who opened restaurants lost money, with two
excess entrants, more than 80% lost money, and with three or more excess
entrants, almost all entrants suffered losses.

3.3 Relating Entry to Personality Other Factors

For each round of each session, we estimated a probit regression of the decision
to open a restaurant (yes=1, no=0) where the independent variables include
continuous measures of each of the four Myers-Briggs personality dimensions as
well as one’s gender, race/ethnicity, and rank in class examinations. These
regressions also included a fixed effect variable for the section group in which
the experiment was performed. The results appear in Table 5.

Table 5: Characteristics and decision to enter: probit estimates, with marginal effects and
standard errors in parenthesis.

Session 1 Session 2

Round 1 Round 2 Round 1 Round 2

Extraversion-Introversion 0.011 0.006 0.008 -0.053
(0.046) (0.041) (0.035) (0.048)

Sensing-Intuition -0.054 -0.076 -0.049 -0.096
(0.053) (0.054) (0.041) (0.042)

Thinking-Feeling 0.034 0.044 0.134 0.124
(0.059) (0.048) (0.039) (0.045)

Judging-Perceiving -0.031 -0.008 -0.020 -0.009
(0.053) (0.051) (0.043) (0.041)

Class Rank 0.114 0.145 0.101 0.060
(0.057) (0.059) (0.047) (0.037)

Male 0.002 0.012 -0.013 -0.014
(0.031) (0.028) (0.025) (0.027)

African American 0.042 0.060 0.049 -0.004
(0.081) (0.086) (0.073) (0.057)

Asian -0.031 -0.026 0.011 -0.007
(0.035) (0.023) (0.031) (0.030)

Hispanic -0.072 -0.047 -0.066 -0.063
(0.035) (0.030) (0.024) (0.021)

Other Race 0.005 0.023 0.017 -0.020
(0.046) (0.036) (0.044) (0.035)

Note: Regression includes section fixed effects with s.e. clustered by section.
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In the first round of the first session, personality traits had little effect on the
likelihood that a student would open a restaurant. The sensing-intuition char-
acteristic has the largest effect. A one standard deviation increase (0.24) in the
measure of that characteristic decreases the likelihood of opening by one per-
centage point. As students become more familiar with the game, the effects of
personality traits seem to emerge. In the second round of the second session, the
effect of the sensing-intuition characteristic is twice as high as the first round of
the first session. The thinking-feeling characteristic has an even large effect. An
increase of one standard deviation (0.26) increases the likelihood of entering by
three percentage points. The standard errors of these marginal effects are
relatively high, ranging from 0.035 to 0.059. Nevertheless, using a likelihood
ratio test, the null hypothesis that all personality effects are zero can be rejected
at the 5% significance level. The t-ratios resulting from the estimates in Table 3
point to a similar conclusion. Examining each ratio in isolation is misleading
because the absolute value of at least one ratio is likely to exceed the critical
value even if all marginal effects are zero. As shown by Dunn (1961), an appro-
priate correction for a multitude of t-tests is to increase the critical value for each
test. With this more stringent test, the absolute value of the t-ratio for the
thinking-feeling characteristic in session 2, round 1, exceeds the critical value
associated with the 5% significance level.

Separate regressions for each round fail to take account of the persistence of
individual behavior across rounds. More than half of the students (53%) never
opened a restaurant, while about 80% of them opened restaurants in at least
three rounds. To capture this persistence, we estimated an ordered probit rela-
tion in which the dependent variable is the number of times that a student
opened a restaurant.

As Table 6 shows, two of the Meyer-Briggs personality dimensions are
associated with a substantially higher likelihood of opening a restaurant.
Those who open restaurants tend to have low scores on the sensing-intuition
scale and high scores on the thinking-feeling scale.The expected number of
restaurants opened by a person who scores at the 25th percentile on the sen-
sing-intuition scale is about 15% higher than that for someone at the 75th
percentile. The expected number of restaurants opened by someone who scores
at the 75th percentile on the thinking-feeling scale is about 18% higher than that
for those who score at the 25th percentile. For both characteristics, the t-ratio has
an absolute value more than twice its standard error. Using a likelihood ratio
test, the hypothesis that personality does not matter can be rejected at the 5%
level.

Two other control variables are also important. Those whose class rank on
examinations is at the 75th percentile are expected to open about 31% more
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Table 6: Characteristics and number of decisions to enter: ordered probit regression.

Coefficient estimate Standard Error
Extraversion-Introversion -0.005 0.143
Sensing-Intuition -0.324** 0.131
Thinking-Feeling 0.384** 0.155
Judging-Perceiving -0.108 0.134
Class Rank 0.506** 0.177
Male -0.027 0.083
African American 0.105 0.210
Asian -0.079 0.094
Hispanic -0.293** 0.078
Other Race 0.024 0.119

Note: Regression includes section fixed effects with s.e. clustered by section.
**Differs from zero at 5% significance level.

restaurants than those who score at the 25th percentile. The expected number of
restaurants opened by a non-Hispanic is about 39% higher than that for
Hispanics.

Recall that persons with low scores on the sensing-intuition scale tend to
focus on the big picture rather than on details, while those on the high end of
the thinking-feeling scale tend to seek logical connections and to be less con-
cerned about the feelings of others. It is not so surprising that those willing to
undertake an entrepreneurial venture in an unfamiliar environment would tend
to be intuitive types. It is less apparent that “thinkers” would be more likely to
open restaurants than “feelers” or that people with higher examination scores
are more likely to do so. It may be that those who are relatively unskilled at
reasoning about economic situations find the experimental environment confus-
ing and thus take the safe, passive option of not opening a restaurant. The fact
that Hispanics are less likely to open a restaurant suggests that there may be an
interesting cultural difference.

We were surprised by two “dogs that didn’t bark.” We expected to find that
extraverts would be more likely than introverts to open a restaurant, since in the
experiment restaurant operators must engage in face-to-face transactions with
customers and potential customers. Our results show no such effect.

We also expected to find that men would be more likely to open restaurants
than women. A survey article by Rachel Croson and Uri Gneezy reviews a large
number of experimental and field studies suggesting that men are typically more
overconfident and less risk averse than women and hence more willing to try
risky endeavors.(Croson and Gneezy 2009) In experiments where subjects were
given the option of being paid piece rates or by tournament outcomes, Niederle
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and Vesterlund (2007) and Balafoutus and Sutter (2010) find that men are more
overconfident than women about their relative performance in a test of adding
numbers, and hence are more likely to enter competitive tournaments. But in
our study, this dog held its peace. We found no significant difference between
the sexes in propensity to open a restaurant, with men slightly less likely to do
so than women.’ There is some fragmentary evidence that overconfidence of
males relative to females is less universal than might guessed from sampling the
peer-reviewed experimental literature. For example, an unpublished study by
Price (2010) replicated the Niederle-Vesterlund study using Purdue students as
subjects, and found no significant difference in behavior of males and females.
In another unpublished study, Stenman and Nordblom (2010) conducted an
ingenious field experiment on student’s beliefs about their ability to correctly
answer multiple-choice examination questions, and found no more overconfi-
dence among men than among women.

3.4 External Factors and Decision to Enter

If all students believed that they would make profits by entering, if and only if
there is no excess entry, and if they were certain that all others shared this
belief, then the entry game would have a simple solution. Where k is the
maximal number of restaurants that can operate profitably and the entrance of
an additional restaurant would cause all to lose money, the first k students
called on would choose to open restaurants and the remaining students would
choose not to.

But as Table 3 shows, not all meals sell for the same price, and some
restaurants make profits even if there is excess entry. Furthermore, students
are not told the number of restaurants that can be profitably sustained, though
they are given sufficient information that they could deduce this number. Those
who make this calculation and act accordingly are soon relieved of the impres-
sion that all of their classmates will make a similar calculation. We often hear
expressions of exasperation from those who opened restaurants because there
was not excess capacity when their turn arrived, only to find that some who
were asked later chose to open restaurants after the number of open restaurants
reached the largest number who could operate profitably.

5 Not only is the coefficient on gender insignificant when we control for other characteristics,
but it is also insignificant in a simple regression including only a male dummy and section fixed
effects.



424 —— T. Bergstrom et al. DE GRUYTER

In an environment where one can not be confident that other potential
entrants will act “rationally”, one’s decision about opening a restaurant is likely
to be influenced both by the number of restaurants that are open and the
number of persons who remain to be asked when his turn to decide arrives.
Table 7 shows the results of probit regressions of a student’s decision to open a
restaurant on the variables “Order in Roll Call” which is normalized on a scale
from zero (first student called) to one (last student called) and on “Restaurants
Open” which is the number of restaurants that have already been opened when
one is called upon to decide.

Table 7: External conditions and decision to enter probit estimates, marginal effects.

Session 1 Session 2

Round 1 Round 2 Round 1 Round 2

Order in Roll Call 0.799** 0.683** 0.895** 1.010**
(Standard Error) (0.191) (0.135) (0.113) (0.073)

Restaurants Open -0.098** —-0.095** -0.133** -0.171**
(Standard Error) (0.022) (0.016) (0.015) (0.013)

Note: Regression includes section fixed effects with s.e. clustered by section.

We see that, holding constant the number of restaurants already open, students
are more likely to enter as the roll call proceeds and that, adjusting for order in
the roll call, students are less likely to enter if the number of restaurants already
open is larger.

Despite the fact that these external variables affect entry probability, the
regression reported in Table 6 did not include the variables “Order in Roll Call”
and “Number of Restaurants”. Excluding these variables does not bias our
estimates of the effect of personal characteristics on entry decisions because
they are uncorrelated with personal characteristics. A student’s order in the roll
call was randomly chosen for each round. The number of restaurants open when
it is a student’s turn is determined by the decisions of students earlier in the roll
call, a group whose members have also been randomly determined.

It may be, however, that students with different characteristics react differ-
ently to different external conditions. For example, it might be that students
with high class rank or with personality scores at the “think” end of the
thinking-feeling spectrum would respond more sharply to changes in competi-
tive conditions. We therefore ran probit regressions with the external conditions
and interaction terms between personal characteristics and external conditions
in each of the four rounds of play. These regressions did not find consistently
significant interaction effects.
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3.5 Personality and Profits

Opening a restaurant in this experiment was not in general a profitable action.
In a simple regression of profits on personality traits, personality traits that
promote opening of restaurants turn out to have negative coefficients. But not
everyone who opens a restaurant in the same round of play makes the same
profits. Therefore it is possible that personality traits that incline individuals to
open restaurants are also indicators of unusual skill in selling meals once one
has opened a restaurant.

A regression of profits on personal characteristics would address this issue, but
interpretation of the results would be confounded by the well-known problem of
sample selection bias. We address this problem using a method proposed by
Heckman (1979). For this method to be effective, we need to have some variables
that influence entry but that are uncorrelated with profits conditional on entry. The
two variables, “Order in Roll Call” and “Restaurants Open” that we examined in
Table 7 serve this role. Both affect the probability of entry, and since each is randomly
determined, neither is correlated with profit-making ability conditional on entry.

When we regress personal characteristics on profits conditional on entry,
using the Heckman correction, we find that none of the personal characteristics
have coefficients significant at the 10% level. Thus there is no evidence that those
with traits that attract them into opening experimental restaurants tend to be
either better than or worse than average at operating their restaurants profitably.

4 The Big Five Personality Measure

Our experiments were conducted in section meetings for three large classes in
the fall and winter terms of 2006 and in the winter term of 2007. After we had
administered the Myers-Briggs personality test to students in the two classes that
met in 2006, we discovered that the current consensus among academic person-
ality researchers (Goldberg 1993; Bouchard 1992; McCrae and Costa 1989) seems
to favor an alternative personality scaling, the Five Factor or “Big Five” Model.
This led us to administer both the Myers-Briggs and the Big Five personality test
to the class that met in 2007. A recent survey by Almlund et al. (2011) also
features the Big Five factors as the central measure of noncognitive personality
traits.

The Big Five test measures five nearly orthogonal personality factors, which
are known as conscientiousness, openness to experience, extraversion, agreeable-
ness, and neuroticism. The Big Five factors are assessed by means of a test called
the Revised NEO Personality Inventory.(Goldberg 1993) A series of studies of



426 —— T. Bergstrom et al. DE GRUYTER

identical and fraternal twins raised together or apart have shown “substantial
heritability” of the Big Five personality traits as measured in adults. Jang, John
Livesley, and Vernon (1996), Bouchard (1992), Bouchard and Hur (1998) applied
similar methods to investigate the heritability of the continuously scaled MBTI
personality traits. They found the heritability of MBTI traits to be very similar to
that of the Big Five traits.

Several studies (McCrae and Costa 1989; Furnham 1996; Furnham, Moutafi,
and Crump 2003) have found strong correlations between the four Myers-Briggs
(MBTI) factors and four of the NEO Big Five factors. NEO Extraversion was
correlated with extraversion on the MBTI Extraversion-Intraversion scale.
Openness was negatively correlated with sensing and positively correlated
with intuition on the MBTI Sensing-Intuition scale. Conscientiousness on the
NEO scale was positively correlated with judging on the MBTI Judging-
Perceiving scale. NEO Agreeableness was negatively correlated with thinking
on the MBTI thinking-feeling scale. Neuroticism as measured by NEO had only a
slight negative correlation with MBTI Extraversion (Furnham, Moutafi, and
Crump 2003). McCrae and Costa (1989) interpret these results to mean that
“The five-factor model provides an alternative basis for interpreting MBTI find-
ings within a broader, more commonly shared conceptual framework.”

In the winter quarter of 2007, the last quarter of our study, we asked
students to take both the Myers-Briggs test and the Revised NEO Personality
test, which measures the Big Five factors. In total, 335 students took both tests.
For this sample, we re-estimated the model in Table 4 using the Myers-Briggs
factors. We also estimated this model with the Big Five factors in place of the
Myers-Briggs factors. The results with the Myers-Briggs factors are similar to
those found in Table 4 for the larger sample used previously. Using a likelihood
ratio test, we can reject the null hypothesis that all four personality coefficients
are zero. However, when the Myers-Briggs factors are replaced by the Big Five
factors, we cannot reject the null hypothesis that all personality coefficients are
zero. When both the Myers-Briggs and Big Five factors are included in this
model, the coefficient on thinking-feeling continues to be significant, and
none of the Big Five factors have statistically significant coefficients.

5 Conclusion

Two questions addressed by our experiment are: (1) How well does competitive
theory work in explaining behavior in an environment where firms make entry
and pricing decisions? (2) Is personality, as measured by standard psychological
tests, systematically related to behavior in this experimental market?
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The experiment was designed to instruct students about the standard eco-
nomic model of competitive entry. The broad predictions of competitive theory
are reasonably well supported by the experimental results. In the short run,
entrants lose money when there is excess entry and either break even or make
profits when there is not excess entry. As Table 1 shows, in successive rounds of
play, the amount of excess entry decreased significantly. Time constraints in the
classroom environment prevented us from running more rounds of play. If the
experiment had been iterated several more times, it is likely that as students
gained experience, the dispersion of prices would have been reduced, and
excess entry would have been greatly reduced or perhaps eliminated.

For the purposes of our investigation, however, study of early rounds of
play, in which outcomes are highly unpredictable to the participants is advanta-
geous. Real world decisions about whether to start a new firm are loaded with
uncertainty. New entrants can not know whether they will have to compete
with new entry or expansion by others, nor can they assume that potential
competitors will act in a predictable way. Thus there is a reasonable chance
that the personal characteristics that are associated with starting a restaurant in
our experiment might be related to those associated with real world
entrepreneurship.

We found that two of the four Myers-Briggs personality measure have
substantial effects on the likelihood that an individual will open a restaurant.
Persons who measure closer to the intuition end of the sensing-intuition scale
and those who measure closer to the thinking end of the thinking-feeling scale
are more likely to open restaurants in our experiment. We found that, in this
experiment, those who score well on classroom examinations are more likely
and Hispanic students are less likely to choose to open a restaurant.

It is interesting to note some things that we did not find, though we searched
for them in the data. We found no significant effects of observed personal
characteristics on expected profits, conditional on opening a restaurant. We
did not find extraverts to be more likely to open a restaurant than introverts,
nor did we find any significant difference between the entrepreneurial behavior
of males and of females.

Perhaps most surprisingly, although the Briggs-Myers traits had a significant
effect on entry decisions, we were unable to reject the hypothesis that collec-
tively the Big Five factors were uncorrelated with behavior in our experiment. Of
course this result applies only to behavior in one specific economic experiment.
In order to determine whether personality, as measured by either scale, is a
significant explanatory of economic behavior it would be necessary to relate
behavior in a variety of economic environment to alternative measures of
personality traits. We hope that this paper has been a step in that direction.
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Appendix — Experimental Instructions

Before coming to class, students are encouraged to read the following instruc-
tions and to answer the “Warm-up Questions” that follow.

The Ins and Outs of the Restaurant Business

Have you ever wondered what it would be like to open a restaurant? In this
experiment, even if your cooking is so bad that your dog won’t eat it, and even if
you are too surly to wait tables, you will have your chance.

Restaurants, like most other businesses, have some costs that are the same
no matter how many units they sell and some costs that depend on the number
of units sold. The former are known as fixed costs or equivalently as overhead
costs, and the latter are known as variable costs. A firm’s total cost is the sum
of its fixed costs plus its total variable costs.

Examples of fixed costs for a restaurant include the cost of renting the
building in which it locates, the cost of kitchen equipment, booths and tables,
the cost of advertising, and the cost of employing a chef. A restaurant will have
to pay these costs regardless of how many meals it sells. In contrast, the cost of
the ingredients used in meals will vary with the number of meals sold, and thus
is a variable cost.

In the real world anyone is free to open a restaurant, but it clearly wouldn’t be
profitable for everyone to do so. If very few people open restaurants, demand for
meals at most restaurants will be high and profits will be high, but if too many
people open restaurants, then demand at each restaurant will be lower and compe-
tition will cause at least some of them to lose money. In this experiment, we study
the way that competitive forces determine the number of restaurants that open.

Instructions

In this market, anybody who wants to open a restaurant can do so. The restau-
rants are small (intimate, as they say in the restaurant guides). If you open a
restaurant you can serve up to four customers. Restaurant operators must pay a
fixed cost of $20 no matter how many customers they get. In addition to its fixed
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costs, each restaurant has a variable cost of $5 per customer. A restaurant’s total
cost is the sum of its $20 fixed cost plus the total of its variable costs for all the
meals it sells.

In this experiment, a restaurant will have a total cost of $20 if it sells no
meals, $25 if it sells one meal, $30 if it sells two meals, $35 if it sells three meals,
and $40 if it sells four meals. We can describe a restaurant’s total cost by a total
cost function C(n) as follows: for n customers, where n is between 0 and 4, total
cost is C(n) = $20 +5n.

Everyone in the class is a potential customer for any of the restaurants.
Everyone gets a Personal Information Sheet with his or her Buyer Value for each
market session. If you choose to buy a meal, the market manager will pay you
your Buyer Value, so that your profit (“consumer’s surplus”) from buying a meal
will be your Buyer Value minus the price you pay for the meal. If you own a
restaurant, you can still buy a meal either in your own restaurant or in some-
body else’s. Of course, if you buy a meal in your own restaurant you will be
counted as one of your four customers and the variable cost of your own meal
will be $5, like anyone else’s.

Stage 1 - To Open or Not to Open a Restaurant?

Each round of each session has two stages. In the first stage, everyone must
decide whether to open a restaurant. Before anyone has to make a decision, the
market manager will give you a rough idea of the distribution of Buyer Values by
asking for a show of hands for each possible Buyer Value. The market manager
will then publicly ask class members, in succession, whether each intends to open
a restaurant. When it is your turn to decide, you will know how many people are
already committed to opening restaurants. If you choose to open a restaurant you
will be charged $20 in overhead cost, no matter how many meals you sell, and
you will be given a customer list that has spaces for four names, since you have a
“seating capacity” of four customers. If you decide not to open a restaurant, you
will have no overhead cost and will not be allowed to sell meals.

Stage 2 - Posting Prices and Selling Meals

In the second stage of any round, restaurant operators post prices at which they
are willing to sell meals to any buyer (until they fill up their restaurants). These
posted prices should be clearly visible to buyers and to other sellers. If it is
convenient, each restaurant will be assigned a location next to the blackboard,
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where its owner can post a price. Customers can either choose a restaurant and
buy a meal at a currently posted price or wait for the posted prices to change.
Firms can change their posted prices at any time. When a customer buys a meal
at a restaurant, the owner must record the price that the customer paid for the
meal and the customer’s identification number and Buyer Value.

Later Rounds of Trading in Session 1

At the end of the first round of trading the market manager will report the profits
of each restaurant. The market manager may also choose to present the market
demand curve on the blackboard. After this information has been made avail-
able, another round of trading begins.

In all rounds of trading in the first session, customers’ Buyer Values are the
same as in the first round. In each new round, class members are given another
chance to decide whether or not to enter the restaurant industry. The market
manager proceeds exactly as in the first round, asking class members whether
they intend to open a restaurant. Those who choose to open a restaurant are
charged $20 in overhead cost, and those who choose not to open a restaurant
have no overhead cost and are not allowed to sell meals. In the second stage of
each round, prices are posted and purchases made, just as they were in the first
round. At the end of the round, results are reported to the class.

Session 2 — Introducing a Sales Tax

In Session 2, the distribution of Buyer Values is the same as in the first session,
though Buyer Values of individuals may be different. As in the first session, the
market manager asks class members in turn, whether they want to open a
restaurant. Overhead cost remains at $20. In this session the government initi-
ates a sales tax of $3 per meal sold, which increases each restaurant’s total
variable cost to $8 per meal (the original $5 plus the $3 tax). Thus a restaurant
that serves n meals will have a total cost, including the sales tax, of
C(n) =$20+8n. In all other respects the market procedures are as in Session 1.

Warm-up questions

In order to prepare for this experiment, please answer these warm-up questions
before you come to class.
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You have opened a restaurant and find that you can sell up to 4 meals at a
price of $15 per meal, but that at any higher price you would be unable to
sell any meals. In order to maximize your profit (or minimize your losses),
how many meals should you sell? $ What would be your
total profit (or loss)? $

You have opened a restaurant and find that you can sell up to 4 meals at a
price of $7 per meal, but that at any higher price you would be unable to
sell any meals. In order to maximize your profit (or minimize your losses),
how many meals should you sell? $ What would be your total
profit (or loss)? $

You have opened a restaurant and find that you can sell up to 4 meals at a
price of $3 per meal, but that at any higher price you would be unable to
sell any meals. In order to maximize your profit (or minimize your losses),
how many meals should you sell? What would be your profit
(or loss)? $

If you have already opened a restaurant, what is the lowest price at which
you will be willing to sell meals? $

Let $P be the average price at which you expect to sell meals, and suppose
that you believe you will be able to sell 4 meals at this price. What is the
smallest value of P such that you would be willing to enter the industry? $

In Session 2, Buyer Values are the same as in Session 1, and hence the
demand curve remains the same as before. All firms have to pay a sales tax
of $3 for each meal sold.

In Session 2, is the sales tax a variable cost or a fixed cost for a restaurant?
In Session 2, including the sales tax, a restaurant has variable costs of $

and fixed costs of $

In Session 2, if you have already opened a restaurant, what is the lowest
price at which you would be willing to sell meals? $
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