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BIASED AND OVERCONFIDENT, UNBIASED BUT GOING FOR IT : HOW FRAMING AND
ANCHORING AFFECT THE DECISION TO START A NEW VENTUR E

ABSTRACT

Cognitive heuristics, biases, and overconfidenceehiaeen suggested as an explanation for
entrepreneurial entry. Nevertheless, empirical aese on the subject has produced mixed findings and
has under-explored the cognitive mechanisms leddimgerconfidence in entrepreneurial settingswa
within-subject experiments, we focus on three cigmiheuristics—reference point framing, outcome
salience framing, and anchoring in conjunctive éserand examine their effects on perceived risk,
confidence, required and estimated probabilitiesuzicess, and the decision to start a new venure.
findings show that reference point framing and onte salience framing affect the decision to enter
directly and indirectly via risk perception, but dot affect confidence. In addition, the effecaothoring
is contingent on the congruence between its semanti its numeric influences. Overconfidence only
obtains when the numeric and semantic influencesnohoring are aligned and aimed at enhancing the

salience of potential positive outcomes, i.e., tigitohigh probabilities of success.

Keywords: Entrepreneurial decision; overconfidence; anchoffiregning; heuristics.
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BIASED AND OVERCONFIDENT, UNBIASED BUT GOING FOR IT : HOW FRAMING AND
ANCHORING AFFECT THE DECISION TO START A NEW VENTUR E

1. EXECUTIVE SUMMARY

Why do so many individuals enter entrepreneursiaigpie the high failure rates of new firms?
One predominant explanation has been that nasn@epeeneurs are overly optimistic about their oofds
success (e.g., Cassar, 2010; Hmieleski & Baron9Ra0d are overconfident (e.g., Hayward, Shepl&rd,
Griffin, 2006; Navis & Ozbek, 2016). Overconfideni® a cognitive bias that emanates from the
“anchoring and adjustment” heuristic and referpéople’s tendency to overestimate the correctness o
their initial assessments when faced with modemtéfficult situations (Bazerman, 1994; ForbesQ20
Overconfidence explains entry in experimental aod-experimental studies (Camerer & Lovallo, 1999;
Moore, Oesch, & Zietsma, 2007) and serves as @ basithe “hubris theory of entrepreneurship”
(Hayward et al., 2006). In theoretical account®uatrepreneurial entry, overconfidence is often ¢eaip
with risk taking (e.g., Busenitz, 1999; BusenitB&rney, 1997; Keh, Foo, & Lim, 2002).

However, theoretical accounts of entry based omoovdidence are challenged on theoretical and
empirical grounds (Hogarth & Karelaia, 2012; Ka@l& Hogarth, 2010). Empirical studies have
produced mixed results and suffer from serious putogical limitations. First, studies using very
similar measures of overconfidence have found idifferesults. For instance, Busenitz and Barne97q)L9
compared a sample of entrepreneurs and managéasgef firms and found that the entrepreneurs are
more susceptible to the overconfidence bias. Yaidias investigating MBA participants (Simon,
Houghton, & Aquino, 2000) and owners of small- aneldium-sized enterprises (Keh et al., 2002) found
no significant relationship with overconfidence atttibuted this non-finding to the traditional reaees
of overconfidence that are generally disconneatenh fthe focal venture and the entrepreneurial ctnte

Indeed, measuring overconfidence has been a chali@isson, 2014).

! Several studies document methodological problent statistical artifacts in (over)confidence resbate.qg.,
Juslin, 1994; Juslin, Winman, & Olsson, 2000; Otgs2014). We have addressed them in our experitdasign
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Second, studies comparing entrepreneurs with dagtpers of samples often suffer from serious
threats to internal validity arising from the usk pmst-test-only research designs with nonequivalen
groups (Cook & Campbell, 1979; Shadish, Cook, & @heil, 2002). If two groups differ on a key
dependent measure (i.e., overconfidence), it caertatively suggested that this difference is edusy
the treatment variable (i.e., entrepreneurial éepee). However, the validity of such causal infiee is
hindered by the comparison of two non-equivalenugs —that is, they differ on several dimensiows, s
a difference in overconfidence between the two gsorould also stem from other dimensions. The point
is that non-experimental cross-sectional compasisatross groups are unlikely to disentangle causal
relationships.

Attempts to explain entrepreneurial entry based comss-group comparisons and cognitive
heuristics have failed to rule out an importaner@éative explanation for overconfidence, risk takiand
entry—namely, an explanation based on the existehc#ormation asymmetries (Hayek, 1945; Shane &
Vankataraman, 2000). Entrepreneurs may differ éir thssessments and evaluations of an entrepraheuri
opportunity based on the prior information they ggss (Norton & Moore, 2002; Shane, 2000), which
might explain why they pursue ideas that may seeny visky to others (Janney & Dess, 2006). Any
study of entrepreneurial entry on heuristics araddés must control for information asymmetries tsues
entry decisions stem from differences in informatiprocessing and not from previous or private
knowledge.

In the present study, we focus on heuristics suggego affect risk taking and to contribute to
overconfidence, and we overcome prior researchtdtions through an experiment using repeated
measures and a pre-test—post-test design. Spéygifive investigate how individuals process infotioa
about a new venture project and we analyze howetbogynitive heuristics—reference point framing,
outcome salience framing, and anchoring—influereegived risk, confidence, estimates of a venture’'s

probability of success, and decisions to join tee nenture.

by using measures that are directly related tddhal venture and by inferring overconfidence onlyen a full set
of criteria are met. We discuss these issues mildater in the paper.
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We focus on framing and anchoring heuristics fotesal reasons. First, they are known to affect
risk taking and constitute potential sources ofrowenfidence biases, but the cognitive mechanisms
through which they might contribute to entreprei@wentry are still largely unknown. Second, theg a
relatively under-researched in the entrepreneurdiei@ture (Zhang & Cueto, 2017). Third, reseanels
examined cognitive biases in isolation (i.e., sefat from each other) and therefore overlooked the
interplay of different cognitive heuristics in rd#éé. Indeed, the framing and anchoring heuristicgt we
analyze are pervasive phenomena that are likelyors in tandem in real life. Adopting an experinmant
design allows us to disentangle their effects andentify the specific combinations that are midtely
to raise confidence, reduce perceived risk, yigdddd estimations, and foster decisions to enter.

We found reference point framing and outcome sedieframing affect the decision to enter both
directly and indirectly via risk perception, but dot affect confidence. In turn, the anchoring eiffis
contingent on the congruence between semantic antenmc influences. When high probabilities of
success are attributed to critical events necedsarthe venture project completion, the numerid an
semantic influences of anchoring are aligned aindaeee the salience of positive outcomes, genegati
overconfidence biases. However, when low probamslibf failure are attributed to the same evemis, t
semantic influence of anchoring seems to conflighvits numeric influence, resulting in a scattered
distribution of estimates of odds of success thaf an average, unbiased. We verified in this case
unexpected finding: decisions to enter still insexh even with the average estimation being bel@w th
odds of success initially required by the partioigao join the new venture.

2. INTRODUCTION

Decision making and entrepreneurship scholars hawg been puzzled by the fact that people
keep starting businesses despite the relatively faidure rates of new firms. For instance, “datanf the
U.S. Small Business Administration reveal that tberelation between the start-up rate and theriailu
rate across industries at the 3-digit level is agnately 0.77. That is, the industries that hawehighest

firm failure rates are also the ones that havéhigkest firm start-up rates” (Shane, 2008, p. ithough



explanations for this cross-industry correlatiotwsen start-up and failure rates eXitihe overoptimistic
odds of success nascent entrepreneurs perceivealsavattracted scholarly attention. In a crossiceal
study, Cooper et al. (1988) found one out of theatrepreneurs was 100% sure of his or her venture
success, and four out of five perceived their ocofdsuccess to be 70% or more. In a longitudinadiystu
Cassar (2010, p. 830) found “at the mean (medi@g¢ent entrepreneurs believe there is an 81.@mterc
(90 percent) chance that their nascent activity wisult in an operating venture; however, only847.
percent of ventures actually achieve operation[Furthermore], of those that achieved operatiod had
available first-year sales information, significanterestimation of projected sales is observedy) @i
percent overestimating first-year sales.”

Why are nascent entrepreneurs so optimistic abloeir tcthances of success, and are they
systematically so? Answers for these questionsgievéOn the one hand, overoptimistic beliefs cathbe
result of a rational choice based on noisy yetasdul signals and information asymmetries (Cas6ag; 2
Harrison & March, 1984; Van den Steen, 2004). SkarkVankataraman (2000) argued that information
asymmetries are a source of entrepreneurial opptes given that information and knowledge are
crucial to identifying and exploiting opportunitiels this sense, information asymmetries could &xpl
why people differ in their risk perceptions asstamilawith an entrepreneurial opportunity and why
entrepreneurs pursue ideas that may seem very taskihers (Janney & Dess, 2006; Norton & Moore,
2002). Acting on favorable signals of returns fracational activity may also yield overoptimistic
beliefs to the extent that favorable signals areeni&ely to contain favorable errors (Harrison 8&akéh,
1984; Van den Steen, 2004).

On the other hand, cognitive research has emplibbmended rationality (Goldstein & Hogarth,

1997; Kahneman, 2003) and entrepreneurs’ use afdties (e.g., Busenitz & Barney, 1997; Manimala,

2 Shane (2008, p. 37) offers two explanations: tFimsany entrepreneurs start businesses in indssuiere they
have worked before and therefore understand. Oragegethese industries tend to be the ones thalbgrtipe most
people and are the most competitive. As a reswdnyrentrepreneurs end up starting their new firmmdustries
that aren’t the most attractive ones for start-uiescond, many entrepreneurs start businesses ustiies where
starting a new company is easy, and businesseslistries in which it is easy to get started areenfailure prone
than other industries.”



1992; Palich & Baghy, 1995; Shepherd, Williams, &t#£elt., 2015; Zhang & Cueto, 2017), suggesting
“less rational” explanations for over-optimism aedcess entry. One predominant explanation for
entrepreneurs’ optimism is overconfidence in thaiowledge, ability to predict the future, and gether
personal abilities (Hayward et al., 2006). Howevempirical research on overconfidence and
entrepreneurial entry has produced mixed findirsyggygesting that overconfidence can indeed foster
market entry and can also lead new entrants teenegbmpetition (Camerer & Lovallo, 1999; Moore et
al., 2007), but it is not aine qua norfor excess entry (Hogarth & Karelaia, 2012; Karel& Hogarth,
2010). Although some results suggest that entrepimsnare more overconfident than non-entrepreneurs
(Busenitz, 1999; Busenitz & Barney, 1997), the ¢joesof whether individuals’ overconfidence
contributes to self-selection into entrepreneurships enhanced through their entrepreneurial éxpee
remains unanswered. Indeed, several studies weableuto find evidence of a relationship between
overconfidence and the decision to found a firrg.(&Keh et al., 2002; Lowe & Ziedonis, 2006; Sin&in

al., 2000).

Therefore, we investigated a third line of thouglith the potential to reconcile these divergent
views and mixed results with an explanation basedinformation processing, not on information
asymmetries nor on heuristics as trait-like comssuln so doing we treat heuristics as what thesjly
are: simplifying strategies that individuals use &@ssess probabilities, make predictions, and make
decisions (Tversky & Kahneman, 1974). In additioar focus on information processing allows us to
address the methodological challenges of inferand measuring overconfidence (Olsson, 2014). Since
we are interested in the cognitive roots of ovefidemce and entrepreneurial entry, we investigateet
heuristics that are likely to impact risk takinghbeior: reference point framing, outcome salience
framing, and anchoring in conjunctive events.

3. FRAMING

There are different ways to conceive framing argliably different phenomena under the label

“framing effects” (Levin, Schneider, & Gaeth, 199Blere we follow Kuhberger (1998) and focus on two

of them, distinguishing reference point from outeosalience manipulations. We adopt this distinction
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because it has a long history in the decision-ntakimd management literatures (e.g., Sitkin, 198@RinS
& Pablo, 1992; Sitkin & Weingart, 1995) and is ditg linked to prospect theory (Kahneman & Tversky,
1979; Tversky & Kahneman, 1981).
3.1. Reference point framing

This first type of framing stems from prospect tiyeand refers to the phenomenon of outcomes
being evaluated as deviations from reference pointsvels of aspirations (Kahneman & Tversky, 1979
This type of framing is referred to as “risky cheiframing” by Levin et al. (1998), because it ines
variation in the description of a choice betweesuge thing option and a risky option (generallyérms
of gains or losses). Such framing has consistgnéiged risk aversion in the domain of gains arstk ri
seeking in the domain of losses, constituting dnbe basic pillars of the “psycho-physics” of rigking
(Kuhberger, 1998; Levin et al., 1998; Lopes, 19igger, Wang, & Hens, 2015).

“Psycho-physics” type of biases have receivectlidtitention in entrepreneurship research (Zhang
& Cueto, 2017), but the importance of aspiratiorele and reference points has been widely recodnize
For instance, managers’ risk behavior has beenrtexp@s being highly contingent on their position
relative to aspiration levels of performance (elgehner, 2000; March & Shapira, 1987). Managers
situated just above a performance target tend dosf@n avoiding actions that might place them below
that target, showing much more risk aversion thamagers who are right below the performance target
and want to reach it (March & Shapira, 1987; Mil&rChen, 2004). The work of March and Shapira
(1987, 1992) suggested that managers distinguisiréference points: an aspiration level of perforoea
and a survival point. Gimeno, Folta, Cooper, andbW997) demonstrated that failure to reach arredpi
performance threshold leads to entrepreneurialexen if the venture’'s performance is well abowe th
survival point. Building upon these insights, Weerth Delmar, and McKelvie (2016) concluded thdk ris
preferences change as a venture ages and incieases: younger and smaller ventures are mordylike
to grow when above the aspiration reference paihtreas older and larger ventures are more lilely t
grow when below the aspiration reference point. &doer, when close to the survival reference point,

smaller ventures are more likely to exit, but oldentures are more likely to grow.
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Researchers have suggested reference points poetémt for entrepreneurial entry. McCann and
Folta (2012) proposed entry into entrepreneurghiplves a comparison of expected economic returns i
a venture to some threshold level of acceptabléopeance. They concluded “the entry decision is
impacted by expected performance but not uniquetgrdiined by it. Rather, individuals have different
required thresholds, and entry is determined bytdregperformance falls above or below the threshold
(p. 796).

In line with these previous studies, we recogritzt reference points are important for entry
decisions. Unlike these studies, however, we bsitdngly on prospect theory and argue that in the
absence of performance history, an individual’srenir situation provides an initial reference pdiot
decision-making. Of particular importance is thdividual’'s employment situation as it is largelyedso
distinguish between entrepreneurs with “pull” ver§push” motives (Thornton, 1999) as well as betwee
necessity-based and opportunity-driven entrepreshguiBaptista, Karatz, & Mendonga, 2014; Caliendo
& Kiritikos, 2010; Thurik, Carree, Van Stel, & Audseh, 2008). Being employed increases the
opportunity costs associated with the decisiontaa & new business as the individual may havewe g
up a stable job in favor of a much more uncert&inture, especially if the individual has a job withich
he or she is satisfied. Indeed, several of thelatigment factors identified as triggers of entrepueial
events are related to low job satisfaction (Shage®okol, 1982). Having a satisfactory job that msee
one’s aspiration level decreases the likelihood tima individual will look for a better alternativkrough
self-employment (J.-H. Lee & Venkataraman, 2004;ée, Wong, Foo, & Leung, 2011). Individuals who
have a satisfactory job are therefore less likelyopécome entrepreneurs as they tend to do so only f
“pull” motives—that is, in pursuit of an attractivepportunity. Unemployed individuals and those
unsatisfied with their current job are more liktypbecome entrepreneurs out of necessity (Bapgishh,
2014; Thurik et al., 2008).

From a prospect theory perspective, a satisfaguiryncreases the likelihood that the individual
will view the option of keeping his or her job as@are gain compared to the more uncertain option of

starting a new venture, thereby increasing riskrsaga. Consequently, the option of starting a new
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business tends to be framed as more risky whenintigidual has a satisfactory job. Further, as
opportunity costs are higher for individuals havangatisfactory job (compared to the unemploydwbir t
required thresholds of performance to enter are higher. Hence, we expect that individuals hawang
satisfactory job will require higher odds of suxde join a new venture than individuals who are
unemployed.

However, unemployed individuals might be less atarit in their own capabilities than employed
ones, as unemployment can affect individuals’ esttem and emotional vulnerability (Kokko &
Pulkkinen, 1998; McKee-Ryan, Song, Wanberg, & Kkni005), thus hindering self-efficacy beliefs
(Virick, Basu, & Rogers, 2015). Unemployed indivads are often confronted with negative performance
feedback because they face difficulties in findngew job and often lack work experience. As stloby
may start to believe they lack performance accashpients and mastery experience, which are vital to
strengthening self-efficacy beliefs (Bandura, 198ayd & Vozikis, 1994). In contrast, employed
individuals are more likely to gain mastery expece and have repeated performance accomplishments
as well as develop a supportive social network émables observational learning through modelirdy an
enhances emotional stability—all factors that gitban self-efficacy beliefs (Bandura, 1997; Boyd &
Vozikis, 1994). Therefore, we hypothesize that hgwa satisfactory job increases one’s confidenes ev
though it also increases one’s perception of resoaiated with a potential entrepreneurial carElee. net
result remains an empirical question for us, bug interesting to note that this line of thoughgygests
that unemployment fosters self-employment throughreduced risk perception butot through
overconfidence.

Hypothesis 1Reference point framing: Employment status provalegnificant reference point
for individuals to frame entrepreneurship as a it gain or a potential loss.

Hypothesis laHaving a satisfactory job increases the perceivekl associated with the option of
starting a new venture.

Hypothesis 1bHaving a satisfactory job increases the requiredlqability of success to start a
new venture.

Hypothesis 1cHaving a satisfactory job increases the confideassociated with the option of
starting a new venture.



We labeled this first set of hypotheses as “refegepoint framing” hypotheses to indicate that
they refer to the framing effects derived from gerence point (in our case, the individual's empheynt
status). This labeling corresponds to the mainrasaeof prospect theory—namely, that people nolynal
perceive outcomes as gains and losses definedvectat some neutral reference point, which usually
corresponds to their current asset position, aatttiey exhibit an attitude of risk aversion formngaand
of risk seeking for losses (Kahneman & Tversky, 49Kuhberger, 1998; Rieger et al., 2015).
Interestingly, adopting employment status as a yprimt the reference point suggests contradictory
framing effects on the decision to start a new wenas having a satisfactory job increases simedtasly
the perceived risk, the required odds of succesd, the confidence associated with this decision.
However, as Kahneman and Tversky (1979, p. 274)ealg‘the location of the reference point, and the
consequent coding of outcomes as gains or lossespe affected by the formulation of the offered
prospects.” This notion leads to the second typ#&avhing effects derived from the way informatian i
presented, or framed.

3.2. Outcome salience framing

Information framing significantly affects percept®of risk, choice, and the confidence people
exhibit in their choices. One way to manipulateinfation framing is by manipulating outcome sal&nc
For example, in a classic study, preferences terrative cancer therapies shifted depending orthehe
the outcomes were framed in terms of the probghwlifiving or dying (McNeil, Pauker, Sox, & Tvengk
1982). Other studies have shown that events ares meavily weighted when described in terms of
relative frequencies (i.e., how many) than whentestain more abstract terms of “chances” or
“probability”. In fact, a field of study on risk camunication has emerged over the past three decades
(Gigerenzer et al., 2007; Kahneman, 2011; Slovion&han, & MacGregor, 2000; Yamagishi, 1997).
Nevertheless, the impact of outcome salience frgmmimentrepreneurial decisions is still underexgdor

Kuhberger (1998) called “risk manipulation by outed salience” the manipulation produced

when “the positive or negative aspects of a givarraative are made differently salient.” (p. 2R built
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upon the distinction made by Sitkin and his collabors (Sitkin, 1992; Sitkin & Pablo, 1992; Sitkén
Weingart, 1995) between “problem framing’—the ea@liwnt of the reference point framing —and
“outcome history"—“the degree to which the decisioaker believes that previous risk-related decssion
have resulted in successful or unsuccessful outsbif&tkin & Weingart, 1995, p. 1576). Kuhberger
(1998, p. 27) then argued that making differentcontes salient “is to implicitly talk about outcome
history.”

We suspect the effects of outcome salience framigipt be as relevant for entry decisions as the
reference point because information about poteatitdomes of an alternative course of action islyiko
stimulate individuals’ memory of previous decisiarsd their imagination about potential consequences
Information framed in negative terms is likely tthance perceived risk and decrease confidencadéwa
venture because the mere allusion of potential thegaecision outcomes often causes individuals to
remember similar negative outcomes from the pastmmagine undesirable consequences for the decision
at hand, thus enhancing fear (Slovic, Fischhoft,i@tenstein, 1982). In contrast, information frahia
positive terms is likely to diminish perceived riakd increase confidence in a new venture because
positively framed information draws attention te thpportunities inherent in the situation, thugddag
optimism, confidence, and risk taking (Krueger &kxon, 1994; Palich & Bagby, 1995; Sitkin & Pablo,
1992). As a result, the required probability of cass is likely to increase when negative potential
outcomes become more salient to the decision maket,it is likely to decrease when the salience of
positive potential outcomes increase. This reagpl@ads us to our next hypotheses:

Hypothesis 20utcome salience framing: The framing of poterdisicomes of an entrepreneurial
career path in general and about a new ventureartigular affects entry decisions.

Hypothesis 2aPositively (negatively) framed outcomes decreaserdase)the perceived risk
associated with the option of starting a new veatur

Hypothesis 2b.Positively (negatively) framed outcomes decreaserdase) the required
probability of success to start a new venture.

Hypothesis 2c.Positively (negatively) framed outcomes increaseci@ase) the confidence
associated with the option of starting a new veatur

11



Figure 1 summarizes our hypotheses and presetitsoaetical model depicting how reference
point and outcome salience influence the decigiostdart a new venture. We expect these framingisffe
to be partially mediated by perceived risk, conficke beliefs, and the required odds of successoidth
we have formalized hypotheses only for the effetframing on these mediators, we follow previous
research and expect perceived risk and the reqaids of success to be negatively related to thisioa
to start a new venture, whereas we expect confelémde positively related to such decision. We als
expect perceived risk to be positively associat@ti the required odds of success, whereas we expect
confidence beliefs to be negatively associated \tith-inally, we expect a positive direct effect of
outcome salience framing on the decision to stamwa venture, as a consequence of hypotheses 2a, 2b
and 2c. However, we contend that the direct efééaeference point framing on the decision to start
new venture is priori indeterminate, since having a satisfactory jobeases perceived risk and required
odds of success but also increases the confidessceiated with venture startup.

Figure 1. Expected framing effects

Reference Having a H1b +
point framing satisfactory Perceived risk 3 v
job Required odds - | Decision to start a
—
of success new venture

» Y
Outcome Positive s H2b -
salience framing outcome gatigEnce

| +

4. ANCHORING
4.1. The cognitive mechanisms of anchoring
As initially described by Tversky and Kahneman 74 the “anchoring-and-adjustment”
heuristic is used when people make estimates btingidfrom an initial value and then adjusting that
value to yield a final answer, with adjustmentsgansufficient to compensate for estimates’ basard
the initial value. The initial value may arise frottmne formulation of the problem at hand, a partial

computation, an external person (e.g., the expertieneor the other person in a negotiation), orf:sel
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generation” (e.g., a company forecasts). In anye,catthough adjustments are made in light of the
circumstances of the present situation, they goeally insufficient, and final estimates usualmain
too close to the initial value.

More recently, psychologists have suggested thelh@ing is produced by at least two distinct
psychological processes and have provided theatetocounts of this phenomenon within the framework
of dual process theories of the mind (Epley, 20Bgley & Gilovich, 2005, 2006). These accounts
recognize two types of anchoring effects. The fiygie is referred to as “anchoring as accessibility
(Epley, 2004; Epley & Gilovich, 2005). The undengipsychological process for this type of anchoiing
similar to the cognitive mechanism of outcome salésframing in that (even irrelevant) anchors iasee
the accessibility of anchor-consistent informatidiussweiler & Strack, 2001). For instance, people
provide larger absolute estimates after being askeether a target value mmorethan the anchor value
than after being asked whether itessthan the anchor value (Mussweiler & Strack, 198pley (2004)
argued that this type of anchoring effect stemmfemtomatic psychological processes that do natireq
attentional resources: “Explicitly comparing a &rgvith an anchor value—even an irrelevant one—
facilitates the recruitment of information consigtavith the anchor value, creating an accessibté pb
systematically biased evidence.” (p. 245). Thishis kind of psychological process that underliestmo
cognitive biases and is described in dual-prodessries as rapid and autonomous, or “Type 1" pces
(Evans & Stanovich, 2013; Hogarth, 203@verconfidence seems to be partly caused by psdpiture
to consider the likelihood that their responses laigsed by the recruitment of response-consistent
evidence (Block & Harper, 1991).

The second type of anchoring involves adjustmesrnfan initial value and requires relatively

more mental effort. In a series of studies, Epleg &ilovich (2001, 2004, 2005, 2006) argued that th

% Several scholars have followed Stanovich (199%n@&tich and West, 2000) and adopted a terminology
distinguishing two cognitive systems: System 1 8ydtem 2 (e.g., Kahneman 2003, 2011). But Standviciself

has more recently discouraged the use of this terlody, recognizing its ambiguity and that it sustge(falsely)
that the two types of processes are located injustspecific cognitive or neurological systemsgks & Stanovich,
2013). We thank one anonymous reviewer for emphagsihis and we adopt the dual-type terminologygasged

by Evans and Stanovich (2013). Type 1 processesragglly intuitive and have been described as “ggpgal” and
“heavily emotional” (Hogarth, 2010), but for Evaasad Stanovich (2013) their defining feature is ttrety are
autonomous and do not require working memory (héedeg typically fast).
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type of anchoring involves psychological procegsbes are characterized as “deliberate,” “analytir,”
“controlled.” They suggest that self-generated anchors are liketg to activate serial adjustment than
externally provided anchors. They found evidencat thecause the adjustment from a self-generated
anchor value is conscious and deliberate, peoptergport utilizing this heuristic (Epley & Gilovi¢ch
2001) and are susceptible to the influence of huaktures (Epley & Gilovich, 2004), forewarning, and
incentives to adjust more (Epley & Gilovich, 2008)one of these effects were found with externally
provided anchors, which are more likely to prodaoehoring effects through the automatic process of
accessing anchor-consistent information. Stilluatipents from a self-generated initial anchor vaduns

to be insufficient because people stop adjustingeaotheir estimates fall within an implicit range of
plausible values. Thus, people’s estimates tenlietmear the anchor side of this implicit range reve
though the true value is likely to lie closer te tmiddle of the range (Epley & Gilovich, 2006).

Taken together, these studies provide some immioitgights about the nature of anchoring and
leave important questions unanswered. For instambich factors trigger the conscious adjustment
process in natural settings, to what extent do lge@pgage in the effortful adjustment process evieen
confronted with externally provided anchors, andviao these processes affect whether and how an
entrepreneurial project is undertaken?

4.2. The probability of conjunctive events: when achoring leads to overconfidence

To shed some light onto these questions, we iilgagstan insight provided in the seminal work of
Tversky and Kahneman (1974), who suggested anahdeads to overestimating the probability of
conjunctive events. According to the authors,

Biases in the evaluation of compound events argcpéarly significant in the context of planning.

The successful completion of an undertaking, sscthe development of a new product, typically

has a conjunctive character: for the undertakinguitzeed, each of a series of events must occur.

Even when each of these events is very likelyotheall probability of success can be quite low

if the number of events is large. The general teogeto overestimate the probability of

conjunctive events leads to unwarranted optimisrth@nevaluation of the likelihood that a plan
will succeed or that a project will be completedtiome. (Tversky & Kahneman, 1974, p. 1129)

* Type 2 processes in the terminology suggested uan& and Stanovich (2013). For these authors, fieidg
feature of Type 2 processes is that they requirkiwg memory and a higher order reasoning involviognitive
decoupling and mental simulation.
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Therefore, we suggest that anchoring and overetitingaof the probability of conjunctive events
contribute to overconfidence and the planning &iland are related to over-optimism (see also Cassa
2010; Kahneman & Lovallo, 1993). If one frames émtrepreneurial process leading to the launch of a
new venture as a series of conjunctive events likely that he or she will overestimate the ollera
probability of success. An entrepreneurial undengks a process whose success depends on several
individual events connected to each other. If omesghis process as a sequence of critical eveots—f
example, identifying an opportunity, developingratptype, raising capital, marketing the produtt,e-
the overall success of the new venture will depamdhe individual successes of each critical evEhe
probability of success for each single event mighen be relatively high, but since the number @ty
that must occur to ensure the successful launchredw venture is relatively large, people are Yikel
overestimate the overall probability of succesthdy neglect the conjunctive character of the ventu
creation process.

The structure of conjunctive events is particulamkgresting for the study of anchoring as it calls
for mental effort and calculation even with extdisnarovided anchors. In their seminal paper, Tigrs
and Kahneman (1974) reported on a study of iniitiumerical estimation where two groups of high
school students had five seconds to estimate ancahexpression that was written on the blackboard
One group estimated the product of 1 x 2 x 3 X54xx6 X 7 x 8, and the other group estimated tloe yot
of 8Xx7x6x5x4x3x2x1 The median estienfor the ascending sequence was 512, whereas the
median estimate for the descending sequence w&$.Z2Jhe correct answer is 40,320. Tversky and
Kahneman (1974) offered these results as a denatiostthat anchoring also occurs when estimatioas a
based on the result of some incomplete computaliohwe believe there is more to these resulthiap t
also suggest that estimations for conjunctive evere biased toward the numeric values provided.
Furthermore, incomplete computation suggests soswed of effortful analytic thinking, but time

pressure contributes to the fact that estimationst mlso be made intuitively to some extent.
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We build on these previous insights and suggesthieaventure process can be framed as a series
of conjunctive events whose probabilities of susaedl anchor the estimation of an overall probipibf
success. Since overconfidence can emanate fromr eith overestimation of the odds of success or an
underestimation of the odds of failure, we spealficinvestigate both options.

Hypothesis 3Anchoring in conjunctive events: High (low) prodélss of success (failure) for
critical events necessary for the successful camoplef a venture project anchor overall estimasoof

success (failure) and affect entry decisions shah t

Hypothesis 3aHigh probabilities of success for critical eventecassary for the successful
completion of a venture project lead to an overaation of the venture’s overall probability of sass.

Hypothesis 3b.Low probabilities of failure for critical events oessary for the successful
completion of a venture project lead to an undenestion of the venture’s overall probability of liaie.

In addition, we build upon research showing thathamns have both numeric and semantic
influences (Jacowitz & Kahneman, 1995; MussweilerS&ack, 1999, 2001) to suggest that such
influences might be congruent or incongruent witlthe other. For instance, when investigating the
psychological mechanisms of anchoring, Mussweited Strack (2001) propose a two-stage process in
which numeric values have a relatively shallow ahdrt-lived influence on the selection of a staddar
whose evaluation is then predominantly influencedhe semantic content that is activated by thédhanc
We propose that anchoring processes do not neitgsssad to have two stages, but anchors always hav
a numeric and a semantic aspect that can be carigruancongruent with each other. This is paraciy
relevant in the context of probabilistic integratiof conjunctive events, because of the ambiguity o
single-event probabilities. Several studies hawawshthat even numerical probabilities can be irretqad
in multiple and mutually contradictory ways (e.@igerenzer et al., 2007; Gigerenzer et al., 2086).
instance, Hertwig and Gigerenzer (1999) found seaes of studies that participants associateceat gr
majority of honmathematical meanings to the wortblability,” the most frequent interpretation being
“possibility.” Thus, single-event probabilities rhigbe interpreted as mere possibilities that miighinore
or less strong depending on the numeric value & gdrobability. What is activated as a possibility,
however, depends on the semantic content activayedhe probability, i.e., the anchor's semantic

influence.
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Following this reasoning, high probabilities of sass for critical events in a venture project
should drive attention to the possibility of succemmphasized by the high numeric values. Such
probabilities constitute congruent anchors. In @stt low probabilities of failure for critical ents in a
venture project should drive attention to the pgubsi of failure. Such possibility is de-emphasiizey the
low numeric values. The semantic and the humefigeénces of the anchor-probabilities are incongtuen
We hypothesize that congruent anchors produce &hmstronger anchoring effect than incongruent
anchors, because semantic and numeric influenag®nee each other in the former and contradicheac
other in the latter. Therefore, we hypothesize:

Hypothesis 3cHigh probabilities of success for critical eventecassary for the successful
completion of a venture project lead to a largeccase in perceived risk than low probabilities of

failure.

Hypothesis 3d.High probabilities of success for critical eventscassary for the successful
completion of a venture project lead to a largesrgase in confidence than low probabilities of ded!.

Figure 2 summarizes the hypothesized anchoringctsffeAlthough we have not formalized
hypotheses for the other relationships depicte#igure 2, we still expect that perceived risk Vi
negatively associated with the decision to stam\& venture whereas confidence beliefs will be tpasy
associated with it. Both variables are expectemhédiate the anchoring effects on the decisionad st
new venture. Furthermore, estimated odds of suciea$ be positively associated with the decision t
start a new venture, for they reflect the expegedormance of the new venture (amot the required
threshold of performance, which is reflected byréguired odds of success).

Figure 2. Expected anchoring effects

Anchoring in
conjunctive events Overestimated odds of success

Salient outcome: | Congruent anchors
success (High probabilities of
success)
vs.
Incongruent anchors
Salient outcome: (Low probabilities of
failure failure)

Decision to start a
new venture

Underestimated odds of failure
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5. METHOD

5.1. Design overview

To test our hypotheses, we built a within-subjegperiment allowing for manipulation of
reference points, outcome salience, and anchorapiiiies within a conjunctive structure of critica
events. Specifically, we created a basic scenarighich subjects were invited by a friend to joinew
start-up. After an initial description of the verdguthey were asked to report their initial levels
perceived risk and confidence as well as theirirequdds of success to join the venture and théial
decisions. They were then provided with more infation about the new venture (in the form of a
conjunctive structure of critical events necessarythe successful launch of the venture) and vasked
to report their final levels of perceived risk arwhfidence, as well as their estimated odds ofesgctor
the new venture and their final decisions. From Hasic scenario we created four variants, allows¢p
manipulate reference points, outcome salience aactors. Table 1 provides an overview of the resear
design, connecting the models previously depiatdijures 1 and 2.

Table 1. Research design

Scenario A Scenario B Scenario C Scenario D
Initial Reference point| Reference point| Reference point; Reference point
description: Employed Unemployed Employed Unemployed
Outcome salience Salient outcome| Salient outcome| Salient outcome| Salient outcome
and reference point Success Success Failure Failure
framing
manipulated in a 2
X 2 design
?
Reference Having a Hias [ ) Hib+ -
Theoretical point framing satisfactory  Perceivedrisk |, i\ +

model tested:
framing effects

Outcome
salience framing

4
job !‘.'
&

Positive H2c+

outcome

" Confidence

i Required odds

| of success
l

H2b-

F

+

Decision to starta
new venture

¥

Additional High probabilities of| High probabilities of| Low probabilities of
information: success: success: failure: failure:
conjunctive eventg 90% chance of 90% chance of 10% chance of ng 10% chance of ng
anchored in order| developing prototype | developing prototype | prototype prototype
to either enhance| 80% chance of 80% chance of 20% chance of ng 20% chance of ng
the salience of receiving funding receiving funding funding funding
85% chance of having 85% chance of having 15% chance of nof 15% chance of not

success or reduce
the salience of
failure

enough cash flow
80% chance of bein
first-mover

enough cash flow
) 80% chance of bein
first-mover

enough cash flow
) 20% chance of bein
too late

Low probabilities of

enough cash flow

J 20% chance of bein

too late

!
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Anchoring in
conjunctive events « Overestimated odds of success |

. salient outcome: | Congruent anchors sp‘ -lPerce' . "
Theoret|ca| success (High probabilities of e ivedri S .

model tested: . vs. K . Decision to start a
anchoring effects Incongruentanchors |\~ - S

" S +
Salient outcome: (Low probabilities of ,| Confidence -

failure failure) %,

s
j‘ Underestimated odds of failure |

5.2. Study 1 — Student sample
5.2.1. Participants

After pre-testing our scenarios and measures witltonvenience sample of students and
professors at a Midwestern university, we conductedfirst study. We mobilized colleagues teaching
entrepreneurship at five American universiiemd collected data over a six-month period. Sttsden
enrolled in entrepreneurship courses were invitegdarticipate in an online experiment and were mjive
extra course credit as an incentive to do so. Tkattion was sent by the professor teaching these
who was not part of the research team and waswearteaof our research design, but supported the data
collection process by asking students to partieipit “a survey about risk perception and
entrepreneurship.” At one university, professorkedstheir students to complete the survey in class,
giving them time to do so without allowing themcmmmunicate with each other. In the other instisj
professors simply forwarded the link to the sureey asked their students to complete it. We foumd n
significant differences in the responses (and tgsplovided by each group, and hence report e ot
the full sample. One important condition for studeto receive extra course credit was that theylsho
complete the whole questionnaire. This contribtitegenerate a perfectly balanced dataset with alnmms
missing values.

A total of 447 students (47% female) between thesagf 18 and 56 years ol (= 21.66,SD =
3.73) took part in the study. They were relativélgterogeneous in terms of level of study (64%
undergraduates) and academic background (about \s8fé majoring in business-related areas; the

remaining had majors in diverse academic fieldshss art history, biology, sociology, psychologtg.).

® lllinois State University, Miami University, Simme College, University of Wisconsin—Eau Claire, alidstern
Washington University.
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Despite being relatively young, the average paudict had three-and-a-half years of employment
experience. Nearly 45% of the participants hadeastl one parent with entrepreneurial experience. In
addition, one out of 10 had already started a legsirthemselves, and 39 (9%) were in the process of
starting a business by the time of data collecte.controlled for all these personal charactessita our
main analyses and conducted robustness tests ¢& fidredifferences across groups. The use of stisden
as subjects is common practice in experimentalarebeand in studies investigating antecedents ef th
startup decision (e.g., Krueger & Dickson, 1994ih\deger, Sieger, & Halter, 2011). The presence of
students with some entrepreneurial experiencerisample allows us to control for this variable.
5.2.2. Research instrument and measures

Participants completed a web-based questionnaihich they were presented four scenarios in
a repeated-measures experimental design (Chow,; 2@k & Campbell, 1979; Pedhazur & Schmelkin,
1991; Shadish et al., 2002). In the introductioneath scenario, respondents were encouraged to put
themselves vividly in each situation. In a 2 x &ida, initial scenario descriptions differed ontythe
current employment status of the respondent (“Ysti finished college and are looking for a job”stes
“You have a job that gives you a reasonable saad/good perspectives of being promoted in the long
run”) and in the way the option of starting the wea was presented (emphasizing potential positive
outcomes and the probability of success versus asimgihg potential negative outcomes and the
probability of failure). Thus, in the initial deggtion, we manipulated reference point framing and
outcome salience framing in a 2 x 2 design. To rabribr numeric anchoring, we included an initial
probability of success/failure “estimated by théerdd” as “being around 50%.” Two of the initial
scenarios are below:

Scenario B. Reference point: Unemployment. Saliemutcome: Success.

You just finished college and are looking for a.j@bfriend of yours, who is currently in the prosesf
starting a new venture, invites you to join hintliis adventure. He says that if the new businessesdls,
both of you will be extremely rich. In addition, kenphasizes the incredible opportunities of leayimthis
new business as well as the advantages of beifigraployed: independence, flexibility in terms obnk
schedule, etc. Even though there is a chance ofethteire not succeeding, he argues that this esqpegi(and
the skills you will develop) will be invaluable tgour career and overall employability. He estimatees
probability of success being around 50%.

Scenario C. Reference point: Employment. Salient acome: Failure.
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You have a job that gives you a reasonable salaatyagfuture opportunity of being promoted in thegaun.
A friend of yours, who is currently in the procexfsstarting a new venture, invites you to join himthis
adventure. He says that if the new business susceeth of you will be extremely rich. However,|fmé
may be costly since you two will have spent morigge, and a significant amount of personal effarthe
project. Besides, you will have given up your jbte estimates the probability of failure being ad&9%.

After the initial description, participants werekad to evaluate the option of joining the friend by
indicating the level of risk they perceived in thligtion (on a nine-point Likert scale ranging frdn¥
“Not risky” to 9 = “Very risky”) and the level ofanfidence they had in their own capability to m#fkis
new venture a success (on a seven-point scalengufigim 1 = “I don’t feel capable enough of making
this venture a success” to 7 = “| feel totally dalpaof making this venture a success”). They wédse a
asked to indicate whether or not they would acyualin the friend (a yes-or-no question) and tovite
the probability of success for the venture thay tiveuld require to join it.

For each scenario, this initial assessment waswelll by additional information. The respondent
was told that after talking with the friend anddie@ his business plan, the estimated probabilitgld
having a prototype successfully developed (not fga prototype successfully developed) was 90%
(10%), (2) receiving adequate funding (not recgjvadequate funding) was 80% (20%), (3) having
enough cash flow to stay in business (not havirmugh cash flow) was 85% (15%), and (4) being the
first one in the market (arriving too late in thanket) was 80% (20%). This provided a manipulatbn
the anchor values within each scenario. In ordefoster overconfidence, the additional information
provided was aimed to enhance the salience of itiymoeutcome (for scenarios whose initial desdoipt
emphasized success) or to reduce the salience régative outcome (for scenarios whose initial
description emphasized failure). Scenarios thaevimtially emphasizing success as a potentialmuate
received additional information providing high padiilities of success for the critical events to the
successful launch of the venture:

Now suppose you talk further with your friend anttually read his business plan. You realize thaishe
already developing a prototype for a very innowaforoduct. There is a 90% chance that this proeotyitl
be successfully developed. Moreover, there is &b BBance that the business will receive adequaigirig
in order to launch the new product. There is a @bdlty of 85% that this new venture will have egbucash
flow to stay in business during its first yearsd dimally, there is a probability of 80% that thenf will be the
first one to arrive in the market, having an impattfirst-mover advantage.
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In contrast, scenarios that were initially emphasjzfailure as a potential outcome received
additional information providing low probabilitiesf failure for the critical events necessary to the

successful launch of the venture:

Now suppose you talk further with your friend anttually read his business plan. You realize thaishe
already developing a prototype for a very innovaiproduct. There is a 10% chance that this prototyll
never be successfully developed. Moreover, theae28% chance that the business will not receies aate
funding in order to launch the new product. Thera probability of 15% that this new venture witithave
enough cash flow to stay in business during it fpears, and finally, there is a probability oP2@hat the
firm will arrive too late in the market, with theindow of opportunity having already closed due tarket
changes.

Participants were asked to consider this additianfarmation and then provide their estimation
of the probability of success/failure for the neanture. Because we provided individual probabdifier
four critical events (i.e., prototype developmenid raising, cash flow generation, and marketygntr
necessary for the success of a new business, #ralloprobability of success for the venture shdosd
computed as the product of the individual probtédi(i.e., .90 x .80 x .85 x .80 = 48.96%)herefore,
unbiased estimations should stay around the 50% ofiduccess “estimated by the friend” in the aiti
scenario description. However, we expected thatrébatively high (low) individual probabilities of
success (failure) provided for the four events wdelad to an overestimation (underestimation) ef th
overall probability of success (failure), as statetlypotheses 3a and 3b.

Finally, participants were asked to re-evaluatedpiton of joining the friend in the new venture
project and again indicate their level of perceivetk and confidence as well as their final decisio
Perceived risk was again measured on a nine-pdkartLscale (ranging from 1 = “Not risky” to 9 =
“Very risky”), and confidence was measured in teohproject feasibility (participants were askedotM
feasible do you think this new venture is?” andvfited answers on a seven-point scale ranging frem 1
“Not feasible at all’ to 7 = “Very feasible”).The final decision was again measured by a ya®mor-

guestion (“Yes, | would join him” versus “No, | wlnbikeep looking for a job” or “No, | would keep my

® participants could have also imagined other eveatessary for the successful launch of the newwvermlthough
they were not explicitly encouraged to do so. Thepis that the more events that are needed rstitcessful
launch of a new business, the lower the overabaldity of success as long as no event is sufiigier se.

" At the theoretical level, self-confidence (confide in one’s self) is different from feasibility. aVhave not
empirically distinguished them in Study 1 and tisis limitation we overcome in Study 2. Importantiye do not
infer overconfidence solely from this variable.
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job™), but we also collected a measure of the etitraness of the option of joining the friend irethew
venture for a reliability check (participants wergked “In the situation described above, how dttrags

the option of joining your friend in this new verg@” and provided answers on a seven-point scale
ranging from 1 = “Not attractive at all” to 7 = “YAeattractive”). In addition, to further test th#feet of
reference point framing, we added a final questioeach scenario, which took one of two forms: “Now
suppose that your chances of finding a satisfyiriggre around 50%, would you join your friend iisth
new venture?” or, alternatively, “Now suppose tihaire is a chance of 50% that you will be fired tua
downsizing program in the company you work for. €idaring the information above, would you join
your friend in this new venture?”

The order in which the scenarios were presentedraratomized, and different screens with other
psychometric scales separated the introductionnef scenario from the next. In addition, particigant
could not go backwards to check their previous amnswonce they had validated each screen. This
approach helps minimize practice and carryovercefférom one scenario to the other (Keppel, 1991;
Pedhazur & Schmelkin, 1991) but does not reducey@aer effects within each scenario (i.e., from the
first measure of perceived risk, confidence, andisilen to the second measure). However, in our
repeated-measures research design, all carryofemtsefun against our hypotheses as they are seg@pos
to reduce variation in respondents’ perceptions @detsions. Therefore, such a design providesocagtr
test of our hypotheses.

5.3. Study 2 — Entrepreneurs’ sample
5.3.1. Participants

Following our first study and to improve externalidity, we set out to replicate the study with a
sample of entrepreneutsTo obtain our sample, we reached out to a numtfemembers of an
entrepreneurial ecosystem in a Midwestern cithaWnited States. Specifically, invitations to fdpate
in the study were sent via e-mail from two entrepreial accelerators, an angel investor networH, an

regional university to attendees of recent entregueal events.

8 We thank the Field Editor, Karl Wennberg, and ¢ha@onymous reviewers for encouraging us in thisction.
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A total of 231 members of the entrepreneurial es@sy began answering our survey, out of
which 162 had already started or were in the poéstarting at least one business. However, 88ly
respondents provided useable data for a withinestibjnalysis. Out of those, sixty-eight (72%) had
already started or were in the process of stadinigast one business. Compared to our studentlsamp
this sample had relatively less women (34%) and elder M = 36.93,SD = 13.79). The vast majority
had either a college (66%) or a professional de{f26@6). Among those that were in a start-up prqgcess
about 53% were already generating revenues froes sald 69% were already employing other people.
Their start-ups varied considerably in terms of hamof employeed = 12.03,SD = 36.44) and sector
(a total of 32 different sectors were representé)ong those with entrepreneurial experience, about
75% were serial entrepreneurs, i.e., had alreadtest more than one business in the pgdst 3.22,SD =
3.66). In addition, these entrepreneurs also dysplaliversity of business size, both in terms ahbar of
employees N1 = 61.64,SD = 191.54) and annual revenues from sales (alth@ughajority of 64%
reported annual sales below $100,000 dollars, abbUt reported annual sales between $1,000,000 and
$5,000,000 dollars, and 8% reported annual salesoé than $5,000,000 dollars). Finally, althoug#a2
of our final sample declared to have neither preésinor current experience in starting a busindksf a
them declared to be either prospective entreprsrand/or investors in entrepreneurial businesses.

5.3.2. Research instrument and measures

For this second study, we kept the same experithdesign of Study 1, using the same vignettes
and the same four scenarios presented in a randder. Ve also improved our measurement scales
especially related to confidence. In addition, rfte-testing the new online survey with a dozemimers
of the entrepreneurial ecosystem, we made a f@htstihodifications to make our scenarios and detisio
guestions more gender neutral. The specific featof¢he instrument used in Study 2 are detaildovie

First, we measured all continuous variables oma-point Likert scale, in order to keep the same
granularity of measurement. Thygrceived riskwvas still measured on a nine-point scale (rangioig 1
= “Not risky” to 9 = “Very risky”), and so were owonfidence variables. Second, we systematically

distinguished between self-confidence or self-affic feasibility, and confidenceSelf-efficacywas
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measured as the level of confidence participantsitgéheir own capability to make the venture pregub
by a friend a success (answers to the question “Elmpable do you think you are of making this new
venture (proposed by your friend) a success?” watigated on a nine-point scale ranging from 1 = “I
don't feel capable enough” to 9 = “| feel totallgpable”).Feasibility was assessed by the question “How
feasible do you think this new venture is?” (ansmanged from 1 = “Not feasible at all” to 9 = “Yer
feasible”). Confidencewas assessed by the question “How confident ateapmut this venture?” and
answers ranged from 1 = “Not confident at all’ to=9'Very confident.” These three questions were
systematically asked before and after the intradonatf additional information in each scenario.

6. ANALYSES AND RESULTS

Table 2a. Descriptive results — Study 1: Studentsample

Outcome Reference point framing

salience
framing

Employed

Unemployed

Initial perceived riskM = 6.37,SD=1.60
Initial confidenceM =4.94,SD =1.29
Initial decisions: Yes = 198; No = 249
Probability of success required to join:
M =68.19SD =17.23

Initial perceived riskM =5.86,SD =1.80
Initial confidenceM =5.05,SD=1.19
Initial decisions: Yes = 277; No =170
Probability of success required to join:
M =61.47,SD=17.60

Positive Anchoring: High probabilities of success Anchoring: High probabilities of success
Estimated overall probability of success: Estimated overall probability of success:
M =74.60,SD=15.42 M =74.74SD= 15.26
Perceived riskM =4.77,SD=1.89 Perceived riskM =4.35,SD=1.90
ConfidenceM = 5.34,SD =1.10 ConfidenceM =5.50,SD=1.10
Final decisions: Yes = 331; No = 116 Final decisions: Yes = 384; No = 63
Initial perceived riskM = 6.97,SD=1.54 Initial perceived riskM = 6.45,SD= 1.69
Initial confidenceM =4.95,SD=1.19 Initial confidenceM = 4.85,SD=1.32
Initial decisions: Yes = 145; No = 302 Initial decisions: Yes = 203; No = 244
Probability of success required to join: Probability of success required to join:
Negative M =71.27SD=16.95 M =67.24SD= 16.62

Anchoring: Low probabilities of failure

Anchoring: Low probabilities of failure

Estimated overall probability of failure:
M =50.84,SD=23.43

Perceived riskM = 6.55,SD =1.90
ConfidenceM =4.28,SD=1.42

Estimated overall probability of failure:
M =51.17,SD=24.32

Perceived riskM = 6.10,SD= 2.02
ConfidenceM = 4.36,SD= 1.52
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| Final decisions: Yes = 172; No = 275

Final decisiores = 248; No = 199

Note. Manipulated variables in bold. Mean scores anddsted deviations are presented for variables rate@ Likert scale.

Frequencies are presented for decisidhs.447 x 4 = 1,788 total observations.

Table 2b. Descriptive results — Study 2: Entreprengrs’ sample

Outcome
salience
framing

Reference point framing

Employed

Unemployed

Initial perceived riskM = 5.89,SD= 1.92
Initial self-efficacy:M = 6.05,SD=1.81
Initial feasibility: M = 5.42,SD= 1.54
Initial confidenceM = 5.25,SD=1.67
Initial decisions: Yes = 48; No =45
Probability of success required to join:
M =61.07,SD =19.42

Initial perceived riskM = 5.21,SD=2.35
Initial self-efficacy:M =5.91,SD=1.86
Initial feasibility: M = 5.43,SD= 1.47
Initial confidenceM = 5.26,SD=1.78
Initial decisions: Yes = 58; No = 34
Probability of success required to join:
M =54.92SD=20.54

Positive Anchoring: High probabilities of success Anchoring: High probabilities of success
Estimated overall probability of success: Estimated overall probability of success:
M=71.13SD=20.61 M =71.35SD=17.53
Perceived riskM =4.15SD=1.85 Perceived riskM =4.03,SD =2.16
Self-efficacy:M = 6.83,SD=1.58 Self-efficacy:M = 6.58,SD=1.66
Feasibility:M =6.87,SD=1.52 Feasibility:M = 6.70,SD =1.57
ConfidenceM =6.90,SD=1.41 ConfidenceM = 6.84,SD=1.47
Final decisions: Yes = 71; No = 22 Final decisions: Yes = 81; No = 13
Initial perceived riskM = 6.40,SD= 1.97 Initial perceived riskM = 5.72,SD=2.26
Initial self-efficacy:M = 6.10,SD= 1.70 Initial self-efficacy:M = 5.35,SD= 2.00
Initial feasibility: M = 5.43,SD= 1.49 Initial feasibility: M = 5.08,SD= 1.69
Initial confidenceM = 5.07,SD=1.78 Initial confidenceM =5.00,SD=1.79
Initial decisions: Yes = 42; No = 52 Initial decisions: Yes = 53; No = 39
Probability of success required to join: Probability of success required to join:

M =62.19,SD=20.25 M =56.09,SD =22.17
Negative Anchoring: Low probabilities of failure Anchoring: Low probabilities of failure

Estimated overall probability of failure:
M = 50.50,SD= 25.06

Perceived riskM = 5.46,SD= 2.07
Self-efficacy:M = 6.00,SD= 1.84
Feasibility:M = 5.69,SD= 1.92
ConfidenceM = 5.63,SD=1.91

Final decisions: Yes = 54; No = 40

Estimated overall probability of failure:
M = 48.77,SD= 26.76

Perceived riskM = 5.25,SD=2.19
Self-efficacy:M = 5.58,SD=1.92
Feasibility:M = 5.62,SD=1.86
ConfidenceM =5.55,SD=1.96

Final decisions: Yes = 59; No = 32

Note. Manipulated variables in bold. Mean scores anddsted deviations are presented for variables rate@ Likert scale.

Frequencies are presented for decisidhgaries from 91 to 95 in each treatment conditienduse of missing values.
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6.1. Overview and descriptive statistics

Tables 2a and 2b present an overview of descripegelts for our student and entrepreneur
samples, with the mean scores (or frequenciesg¢doh variable in each treatment condition. Theetabl
provide a few preliminary insights worth noting.r$§j participant perceptions and decisions were
generally consistent with a framing effect: pereéiwisk was highest and the number of decisions
favorable to joining the venture was lowest whettviiduals were employed and the salient outcome was
failure (lower-left quadrant). In contrast, the rhenof favorable decisions to join the start-upjgrbwas
highest with the lowest level of perceived riskilie treatment condition when individuals were lowgki
for a job and the salient outcome of the new ventwas framed in positive terms (upper-right quaijran
The average probability of success needed to joinproject also followed the same pattern: it was
highest when outcome salience framing was negatne individuals were employed and was lowest
when outcome salience framing was positive andziddals were looking for a job.

For the two treatment conditions where outcomeesaé was framed in positive terms,
participants received high anchor values in thenfof high probabilities of success for the critieakents
needed for the successful launch of the ventureirTéstimates of the overall probability of venture
success averaged 75% in the students’ sample (Rabland 71% in the entrepreneurs’ sample (Table
2b), therefore surpassing the threshold of the giitity they required on average to join the veatiMot
surprisingly, the number of decisions favorablgadiaing the venture increased after the introductid
such additional information.

Interestingly, we did not find the same patternthie two other treatment conditions in which
outcome salience was negatively framed and paattip received low anchor values (i.e., low
probabilities of failure for the critical eventsaessary for launching the venture). Estimates efotberall
probability of failure for the venture averaged 5i¥%Gtudy 1 (Table 2a) and 51% and 49% respectively
in the employed and unemployed treatment conditior$tudy 2 (lower quadrants in Table 2b). In both
studies, participants estimated probability of ssscthus remained below the mean probability they

reported needing in order to join the venture. Y&, number of decisions favorable to joining teature
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still increased in these situations after the anefatues were added. We further examine these sbatew
puzzling results and test our hypotheses in thé segtions. However, it is remarkable that all éhes
patterns appeared in both studies.

Tables 3a and 3b show summary statistics and E@reorrelations for the variables used in our
main analyses. In Study 1, we controlled for gendge, entrepreneurial experience, current invobram
in a start-up process, parental self-employmenarsy@f professional experience, education level and
academic background. In Study 2, we included sirtrob variables: gender, age, entrepreneurial
experience, current involvement in a start-up psec@ducation level, and start-up knowledge (a self
reported assessment ranging from 1 = “Not knowlelgeat all” to 5 = “Extremely knowledgeable”). In
addition, we compared results using our three denfie-related variables—self-efficacy, feasibilapd
confidence—and found no substantive differencefabt, these three variables were highly correlated
(their pairwise correlations range fra1f368) = .63 ta(370) = .86, p < .001). Therefore, we report result

using confidence measured as confidence in theveeture’

° Resullts for the other two measures were subsgiptiery similar and are available from the authors
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Table 3a. Descriptive statistics and correlations Study 1: Students’ sample

Variable Coding/Value range M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Control
1. Gender 1=male;2=female 1.47 0.50
2. Age Min. = 18; Max. =56 21.66 3.73 0.14
3. Entrepreneurial , _ A
experience l1=yes;0=no 0.11 0.31-0.13 0.22
4. Currently in a _ A
start-up process l=yes;0=no 0.09 0.28-0.08 0.18 0.26
5. Parents self- 1= at least one 045 050 002 -0.00 005 0.04
employed parent; 0 = none
6. Employment L _
experience (years) Min. = 0; Max. = 31 3.46 3.81 0.05 0.67 0.21 0.18 -0.00
Exogenous
/. Reference point -1 = unemployed; 45 109 000 000 -000 -0.00 -0.00 -0.00
framing 1 = employed
8. Outcome -1 =negative; 000 1.00 000 000 -0.00 -0.00 -0.00 -0.00 0.00
salience framing 1 = positive
9. Anchoring -1 =low; 1 = high 0.00 1.00 0.00 0.000.00 -0.00 -0.00 -0.00 0.00 1.00
Endogenous
10. Initial 1 = not risky;
perceived risk 9 = very risky 6.41 1.70 0.18 -0.05 -0.06 -0.10-0.04 -0.05 0.15 -0.18 -0.18
11. Initial 1 = not capable;
confidence 7 = totally capable 495 125 -0.11 0.08 0.05 0.13 0.04 0.13 0.00 0.04 0.04 -0.19
12. Initial decision 1 =yes; 0=no 0.46 0.500.23 0.00 0.09 0.13 0.04 0.05 -0.15 0.14 0.14 -0.47 0.38
13. Required Min. = 1%:
probability of T 67.05 17.45 0.24 -0.02 -0.04 -0.11 -0.05 -0.06 0.15 -0.13 -0.13 0.54 -0.33 -0.69
Max. = 100%
success
14. Estimated Min. = 0%:
probability of RRAA 62.84 23.28 0.10 0.02 -0.04 -001 -0.00 0.02 -0.000.51 051 -0.07 005 0.04 o0.01
. Max. = 100%
success/failure
15. Final perceived 1 = not risky;
risk 9 = very risky 545 213 0.08 -0.05 0.00 -0.05 -0.02 -0.05 0.10 -0.41 -041 0.47 -013 -0.22 0.29 -0.22
16. Final 1 = not feasible;
confidence 7 = very feasible 487 141 -0.02 0.04 0.00009 004 004 -0.04 039 039 -020 030 0.25 -0.24 0.19 -0.60
17. Final decision 1=yes;0=no 0.64 0.480.08 0.05 0.01 0.11 0.03 0.06 -0.15 0.34 0.34 -0.32 0.25 0.46 -0.40 0.18 580. 0.59

Note.All correlations in bold are significant at the 36%el.
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Table 3b. Descriptive statistics and correlations Study 2:

Entrepreneurs’ sample

Variable Coding/Value range M SD 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16
Control
1. Gender O=male; 1 =female 0.34 0.47
2. Age Min. = 18; Max. =7636.93 13.79 -0.17
3. Entrepreneurial , _ A
experience l1=vyes;0=no 0.59 0.49-0.31 0.44
4. Currently in a _ A )
start-up process 1=yes;0=no 0.34 0.47 0.040.17 0.05
2 = High school
5. Education level graduate; 5 = 332 0.60 -0.08 044 0.30 0.18
Doctorate
1 =not
6. Start-up knowledgeable at all;
knowledge 5 = extremely 333 105 -031 045 042 0.12 0.29
knowledgeable
Exogenous
7. Reference point -1 = unemployed; 55 1 99 000 -0.00 0.00 -0.00.00 -0.00
framing 1 = employed
8. Outcome -1 =negative; 000 100 -0.00 -0.00 -0.000.00 0.00 -0.00 0.00
salience framing 1 = positive
9. Anchoring -1 =low; 1 = high 0.00 1.00 -0.00 O@. -0.00 0.00 0.00 -0.00 0.00 1.00
Endogenous
10. Initial 1 = not risky;
perceived risk 9 = very risky 581 217 0.06 -0.03 -0.10-0.13 -0.04 0.05 0.16 -0.12 -0.12
11. Initial 1 = not confident at
" all; 5.14 1.75 -0.09 0.16 0.17 0.13 -0.04 -0.08 0.01 0.06 0.06-0.29
confidence 0 )
9 = very confident
12. Initial decision 1 =yes; 0=no 054 0.500.19 0.12 0.21 0.17-0.05 0.09 -0.12 0.06 0.06 -0.40 0.56
13. Required Min. = 0%:
probability of Max. = 100% 58.59 20.77 0.37 -0.09 -0.18 -0.19 -0.08 -0.07 0.15 -0.03 -0.03 0.43 -0.31 -0.50
success
14. Estimated Min. = 0%:
probability of T . 60.50 25.12 0.17 0.06 0.01 0.03 -0.05-0.11 0.01 0.43 0.43 -0.09 0.08 0.04 0.13
. Max. = 100%
success/failure
15. Final perceived 1 = not risky; 472 216 -0.07 008 005 -0010.10 012 004 -0.29 -029 051 -0.18 -0.24 0.14 -0.11
risk 9 = very risky
16. Final 1 = not confident at
. all; 6.24 181 0.10 -0.03 0.01 0.080.16 -0.15 0.02 0.35 0.35 -0.13 045 0.35 -0.120.05 -0.47
confidence M .
9 = very confident
17. Final decision 1 =yes; 0=no 0.71 0.450.16 0.03 0.13 0.21 -0.07 0.01 -0.10 0.22 0.22 -0.27 0.37 0.55 -0.350.06 -0.34 0.58

Note.All correlations in bold are significant at the 3&wel.
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6.2. Testing framing effects

Tables 4a and 4b show the results of multilevel emiixnodels testing our first two sets of
hypothese$’ We also tested these hypotheses using the repeei@slres regression approach suggested
by Lorch and Myers (1990) and repeated-measurdgsasaf variance (ANOVA). Since our design was
balanced and sample size was relatively large, bptbroaches yielded results very similar to those
obtained with multilevel mixed-effects linear reggmn, a general approach to modeling repeated-
measures data that encompasses both ANOVA andteepeeasures regression approaches (Wallace &
Green, 2002). However, linear mixed models alswige significant advantages in terms of flexibility
estimate accuracy, and the ability to handle migltigontinuous and categorical independent variables
(Misangyi et al., 2006; Noortgate & Onghena, 2006jerefore, in Tables 4a and 4b, we report reglflts
multilevel mixed-effects modeling for Study 1 andi@® 2. In each table, Models 1 to 4 show regressio
using the restricted maximum likelihood (REML) madhfor estimating covariance parameters. Models 5
and 6 show multilevel mixed-effects logistic regiiess for the initial decision to join the new verst In
all models, random effects were estimated indepahd®r each participant with all covariances assd
to be 0 as we had no particular reason to belieaerandom effects should co-vary between partitipa
or that they should vary according to other vagahgiven the relevant control variables were dyea
specified in the fixed-effects equation)This approach enables the variance between amihveitibjects
to be decomposed and provides reliable test statidlisangyi et al., 2006).

Our first set of hypotheses concerns referencet graming effects. Hypotheses 1a, 1b, and 1c
assert that having a satisfactory job increasegéneeived risk, the required odds of success,thed
confidence associated with starting a new ventdaglels 1 to 4 provide tests of these hypothesesoth
Tables 4a and 4b Model 1 shows that reference painia statistically significant effect on the méred

risk associated with the option of starting the nemture. In Study 1, being employed had a treatmen

9 Full tables showing results for control variabées provided in the Online Appendix.
1 We tested different specifications of the randdfeets equation (e.g., with an unstructured coveramaitrix)
and found that our results are robust to theserdifft specifications.
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effect of .26 p < .001, 95% CI [.20, .32]), whereas being unemgtbliad a treatment effect of -.26<
.001, 95% CI [-.20, -.32]Y: Therefore, the students participating in our eixpent exhibited an increase
of .52 on average on a nine-point scale of riskgeation (nearly 6%) as they shifted from the uneygd

to the employed condition. This corresponds to #iecesize off® = .06, which is small according to
Cohen (1988% but still relevant given our research design. Hipsis 1a is thus supported in Study 1. It
is also supported in Study 2, where reference pianhing obtained a statistically significant effec
(B=.34,p <.001, 95% CI [.18, .50]) representing a variatiod nearly 8% in perceived risk between the
unemployed and the employed condition (Cohérs.06).

Hypothesis 1b asserted that having a satisfactdryrjcreases the required probability of success
to start a new venture. Models 3 and 4 in Tableah 4b show statistically significant and positive
coefficients for reference point framing on the uiegd probability of success, thus corroborating
Hypothesis 1b. The coefficient shown in Model 3Tmble 4a £=2.70,p < .001, 95% CI [2.22, 3.17])
indicates that the probabilities of success requirg the students’ sample to join the venture ware
average over 5% higher in the employed conditiefative to the unemployed condition (Coheff's:
.10). In the entrepreneurs’ sample (see Model Baiole 4b), the probabilities of success requirepbito
the venture were about 6% high@g=3.10,p < .001, 95% CI [1.96, 4.25]) on average in the leygd
condition (Cohen’s? = .10).

Hypothesis 1c, however, is not supported by ouegrgental results. Model 2 in Table 4a shows
that reference point framing did not have a sfatily significant effect on students’ confidencetheir
own capability to make the new venture a successdd12 in Table 4b shows that reference point

framing did not have a statistically significanteet on entrepreneurs’ confidence about the neviuven

12 As suggested by Pedhazur and Schmelkin (1991)see effect coding for our factorial design.
3 We calculated Cohenf$ effect size following the method described by Selyal. (2012). According to Cohen’s
(1988) guidelinesf* >0.02,f >0.15, andf >0.35 represent small, medium, and large effectssimespectively.
Given that our within-subject, repeated-measursfgdes likely to reduce effect sizes (becauseanfyover effects)
and provide a more robust test of our hypotheseshelieve that even a small effect size in ourglesiight have
practical relevance.
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Contrary to our expectations, having a satisfacfobydid not increase the confidence associate wit

business start-up in neither of our studies, rdgasdf the confidence measure adopted.

Table 4a. Multilevel mixed-effects modeling—Framingeffects (Study 1: Students’ sample)

Dependent variable

Initial perceived risk Initial confidence Requiredds of success Initial decision

Independent variable Q) (2) 3) 4) (5) (6)
Control variables included Yes Yes Yes Yes Yes Yes
Exogenous
Reference point framing .26*** (.03) .01 (.02) 2.70%* (.24)  1.86%* (.23) -1.58*** (.17) -.87*** (.23)
Outcome salience framing -.30%** (.03) .05* (.02) -2.15%%* ((24)  -1.07**(23)  1.33%* (.17) A43* (.22)
Endogenous
Initial perceived risk 3.20*** (.20) -.63%* (,11)
Initial confidence -2.46*** (.30) 917 (,13)
Required odds of success -.19%* (.02)
Log restricted likelihood -2,864.06 -2,240.33 -6,225.00 -6,056.64 -767.42 934
Waldy? 303.00%** 143.21 %% 334.31% 799.76%* 152,12%** 210.34%**
Df 84 84 84 86 61 64
No. of observations 1,647 1,648 1,643 1,642 1,556 1,552
No. of groups/participants 412 412 412 412 389 389

Note. All models include control variables and randoreef$ for participants. Models 1 to 4 are multileréked-effects RELM regressions.
Models 5 and 6 are multilevel mixed-effects logistgressions. Fixed-effects parameters are repwith standard errors in parenthesgs<*
0.05; **p < 0.01; ***p < 0.001.

Table 4b. Multilevel mixed-effects modeling—Framingeffects (Study 2: Entrepreneurs’ sample)

Dependent variable

Initial perceived risk Initial confidence  Requiredds of success Initial decision

Independent variable 1) 2) ?3) 4) (5) (6)
Control variables included
Exogenous
Reference point framing .34** (,08) .02 (.06) 3.10** (.59)  2.03*** (.565) -.48*** (.15) -.27 (.21)
Outcome salience framing -.26** (.08) .11 (.06) -.64 (.59) .16 (.55) .25%)1 .15 (.20)
Endogenous
Initial perceived risk 3.16%** (.38) -.55%* ( 15)
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Initial confidence -.60 (.48) 1.62%+* (.27)

Required odds of success -.09*** (.02)
Log restricted likelihood -764.29 -673.90 -1,508.36 -1,466.44 -198.11 -115.94
Wald)( 2 33.88*** 22.82** 56.55%** 144 .50*** 24.64* 50.20%**

Df 8 8 8 10 8 11

No. of observations 371 371 371 369 371 369
No. of groups/participants 95 95 95 95 95 95

Note.All models include control variables and randoneet$ for participants. Models 1 to 4 are multilengked-effects RELM regressions.
Models 5 and 6 are multilevel mixed-effects logisgressions. Fixed-effects parameters are repuaith standard errors in parenthesgs<*
0.05; **p < 0.01; ***p < 0.001.

Our second set of hypotheses concerns outcomacalieaming, asserting that positively framed
outcomes decrease the perceived risk (Hypothesisrah the required odds of success to start a new
venture (Hypothesis 2b), but increase the confideassociated with it (Hypothesis 2c). Again, Taldlas
and 4b provide tests of these hypotheses. In labled, Model 1 shows a statistically significapatment
effect for outcome salience framing (Table A& —.30,p < .001, 95% CI [-.36, -.25]; Table 45:=-.26,

p =.002, 95% CI [-.41, -.10]), indicating that pos framing decreased perceived risk whereas negat
framing increased it. In Study 1, perceived riskswan average nearly 7% lower in the treatment
conditions where the salient potential outcomesvpasitively framed (Cohenf = .08). In Study 2, the
effect size of outcome salience framing on perakiisk was smaller (Cohenfé = .04); still, perceived
risk was nearly 6% lower when potential outcomesewmsitively framed. The effect sizes are smatl bu
still corroborate Hypothesis 2a.

Hypothesis 2b is supported only in Study 1. In €abd, both Models 3 and 4 show negative and
statistically significant coefficients for outcorsalience framing on the required odds of successl@i
3: f=-2.15,p <.001, 95% CI [-2.62, -1.67]; Model £=-1.07,p < .001, 95% CI [-1.53, -.62]). When
potential outcomes were positively framed and thkest outcome was success, students’ required
probability of success to join the venture was ab® lower than in the treatment conditions with

negative outcome salience framing (effect sizef$ ©f06 for Model 3 and? =.02 for Model 4). However,
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in Table 4b, both Models 3 and 4 show no statili§icsignificant coefficients for outcome salience
framing on the required odds of success. Hypott&isis not supported in Study 2.

In Table 4a Model 2, the coefficient of outcomeiegade framing on confidence is statistically
significant at the .05 level but also substantivatyall. The effect size of outcome salience framong
confidence wa§ = .005 in Study 1, which is below the threshold usgd@ohen to distinguish between a
small effect size and a “triviality” (1988, p. 413p addition, in Table 4a Model 2 (the full model)
provides only a slight improvement over a modeludimg only control variables (see Online Appendix)
indicating that the inclusion of our framing varied®adds little to explain variance in confidenae ¢ (2)
= 5.69; significant only at the 0.1 level). In Syu@, outcome salience framing had no statistically
significant effect on confidence (see Model 2 irblEadb). Therefore, we conclude framing effectsewer
particularly relevant for shaping perceived risk bat confidence in both of our studies. Hypoth&siss
not supported.

In Tables 4a and 4b, Models 5 and 6 estimate feféztts for determinants of the initial decision
to join the new venture. Although we did not formealhypotheses, it is worth noting that perceivield, r
confidence, and the required odds of success grefisantly related to the decision to join the new
venture. All relationships are consistent with signs displayed in Figure 1. Participants who peeck
more risk demanded higher probabilities of sucaass were less likely to join the venture, whereas
participants who were more confident demanded Iqwebabilities of success and were more likely to
join.

Interestingly, framing effects were not fully metgid by perceived risk or confidence in Study 1.
For reference point framing, the results from thgeah-effects logistic regression (Model 6 in Tallk)
suggest that when students went from the unempltyédkde employed condition, the odds of starting a
new business decreased by about 58% €.87,p < .001, OR = .42, 95% CI [.27, .65]). For outcome
salience framing, when given positively framed outes, students’ odds of starting a new business wer

54% higher than when they were provided with neghti framed outcomesf= .43, p = .047, OR =
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1.54, 95% CI [1.01, 2.36]). Thus, both types ohfiag effects (reference point and outcome salience)
affected the decision to start a business botleitijrand indirectly (via risk perception) in Stutly

In Study 2, framing effects were not as strongraStudy 1. Outcome salience framing had no
statistically significant direct effect on decisgprwhereas reference point framing had a signifidaect
effect (Model 5 in Table 4b), but the effect became-significant when perceived risk and requirdd
of success were added (Model 6, Table 4b). Sirfeeergce point framing significantly affected pexesl
risk (Model 1) and the required odds of successddto 3 and 4), we interpret the pattern shown in
Models 5 and 6 as a sign of full mediation. Graghlmelow shows coefficient plots with 95% confidenc
intervals, providing a visual summary of the frageffects we found in both experiments.

Graphic 1. Framing effects (Coefficient plots with95% confidence intervals)
Study 1: Students’ sample

Perceived Risk Confidence Required Probability Decisions
Effect of being employed - —— - ——
Effect of positive outcome salience framing - - —— —— ——
T T T T T T T T T T T T T
1 5 0 5 1 0 1 2 5 0 5 10 -2 1 0 1 2

Study 2: Entrepreneurs’ sample

Perceived Risk Confidence Required Probability Decisions
Effect of being employed
Effect of positive outcome salience framing -| === 1 ——
T T T T T T T T T T T T T
1 5 0 5 1 2 0 2 4 5 0 5 10 -2 1 0 1

6.3. Testing anchoring effects
Our third set of hypotheses suggests that givercdngunctive nature of the venture process, the
probabilities attributed to critical events necegdar the completion of the venture project wilicior

overall estimates of success and failure of the viewture. Hypothesis 3a asserts that high prohiaiilof
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success attributed to these events would leaavépestimationof the venture’s probability afuccess
whereas Hypothesis 3b suggests that low probasiltf failure attributed to these events would lead
underestimatiorof the venture’s probability ofailure. Tables 5a and 5b report mean comparisons of
participants’ estimates of the overall probabitifysuccess and failure.

Specifically, we conducted one-sample t-tests tapare participants’ estimates with what would
be the “correct” estimate generated by basic golasiof probability (i.e., the estimate one shquriovide
if he or she realized the conjunctive nature of #wents at hand and hence computed the overall
probability of success by multiplying the eventadividual probabilities of success). The “correaterall
probability of success was 48.96% (= .90 x .805«x880), and the “correct” overall probability fafilure
was 51.04% (= 1 — .4896).

Table 5a (Study 1) shows that in the treatment ond where students were provided high
probabilities of success for the critical eventsassary for project completion, the overall probighof
success was indeed overestimated—that is, studstithated the probability of the venture’'s success
significantly higher than 48.96%: for Treatment Giion A, the mean estimate was 74.60§445) =
35.12, p < .001, 95% CI [73.16, 76.03]), and foediment Condition B, the mean estimate was 74.74%
(t(444) = 35.63, p<.001, 95% CI [73.32, 76.16]).tid® that these estimates are also significantly
superior to the probabilities participants reported average) needing in order to join the new went
(see the last four columns of Table 5a).

Table 5b shows that entrepreneurs in Study 2 al@restimated the overall probability of
venture’s success when provided high probabilitiesuccess for the critical events necessary fojept
completion: for Treatment Condition A, the mearneate was 71.13%(02) = 10.37, p < .001, 95% CI
[66.89, 75.37]), and for Treatment Condition B, thean estimate was 71.35%9@) = 12.39, p <.001,
95% CI [67.76, 74.94]). Again, these estimates wals® significantly superior to the probabilities
entrepreneurs reported (on average) needing i twdein the new venture (see the last four colsrah

Table 5b).
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Table 5a. Mean comparisons of participants’ estimabns of probability of success/failure (Study 1: Stdents’ sample)

Probability of

Treatment Estimated Correct success to
condition Framing Anchoring probability  estimatior? TP df p join TC df p
A Positive salient High probabilities of M = 74.60% Success: 35.12 445 .000 M = 68.19% 5.84 876.30 .000
outcome; employed  success SD=15.42 48.96% SD=17.23
B Positive salient High probabilities of M = 74.74% Success: 35.63 444 .000 M = 61.47% 12.02 870.55 .000
outcome; unemployed success SD=15.26 48.96% SD=17.60
C Negative salient Low probabilities of M = 50.84% Failure: -0.18 444 859 M = 71.27% -14.92 808.60 .000
outcome; employed failure SD=23.43 51.04% SD=16.95
D Negative salient Low probabilities of M =51.17% Failure: 0.11 444 910 M = 67.24% -11.51 784.12 .000
outcome; unemployed failure SD=24.32 51.04% SD=16.62

&The “correct” overall probability of success faetventure should be computed as the product ahttieidual probabilities provided in the scenadiescription (i.e., .90 x .80 x
.85 x .80 = 48.96%). Hence, the overall probabiitfailure must be 1 — .4896 = 51.04%ne-sample t-te§tTwo-sample t-test with unequal variance.

Table 5b. Mean comparisons of participants’ estimabns of probability of success/failure (Study 2: Etrepreneurs’ sample)

Probability of

Treatment Estimated Correct success to
condition Framing Anchoring probability  estimatior? TP df p join T® df P
A Positive salient High probabilities of M = 71.13% Success: 10.37 92 .000 M = 61.07% 3.43 183.36 .001
outcome; employed  success SD=20.61 48.96% SD=19.42
B Positive salient High probabilities of M = 71.35% Success: 1239 93 .000 M = 54.92% 5.86 178.30 .000
outcome; unemployed success SD=17.53 48.96% SD = 20.54
C Negative salient Low probabilities of M = 50.50% Failure: -0.21 92 834 M = 62.19% -3.51 176.40 .001
outcome; employed failure SD=25.06 51.04% SD=20.25
D Negative salient Low probabilities of M = 48.77% Failure: -0.81 91 418 M = 56.09% -2.02 175.91 .045
outcome; unemployed failure SD=26.76 51.04% SD=22.17

&The “correct” overall probability of success faetventure should be computed as the product ahttieidual probabilities provided in the scenadiescription (i.e., .90 x .80 x
.85 x .80 = 48.96%). Hence, the overall probabiitfailure must be 1 — .4896 = 51.04%ne-sample t-te§tTwo-sample t-test with unequal variance.
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These results clearly indicate that the anchoresincluded in the information provided in thes® tw
treatment conditions biased estimations upwards. figh probabilities of success attributed to ther fcritical
events highlighted in the information added to esoénario (90%, 80%, 85%, and 80%, respectivelgyided
anchor values that were higher than the initiainestion of 50% “made by the friend” in the initiatenario
description and were also superior to the self-geed value of the probability of success requieegbin the
new venture. Therefore, Hypothesis 3a is suppdntédth Studies 1 and 2.

However, Hypothesis 3b is not supported in eitltedys As shown in Table 5a (Study 1), in Treatment
Conditions C and D, where low probabilities of fiad# were provided in the additional information abthe
fictitious venture, participants’ estimates of therall probability of failure (50.84% and 51.17#éspectively)
were not significantly different from the “correofstimation of 51.04%t@44) = -0.18 and 0.11, respectively;
n.s). Similarly, in Study 2 (Table 5b) estimates of thverall probability of failure were not signifitdy different
from 51.04% neither in Treatment Conditiont(®2) = -0.21p = .83, 95% CI [45.33, 55.66]) nor in Treatment
Condition D §(91) = -0.81p = .42, 95% CI [43.23, 54.31]). Thus, on average uénture’s overall probability of
failure was not underestimated in these treatmemdicons.

Graphic 2 below shows histograms with kernel dgndivts for each type of anchoring. The distribatio
pattern is similar across Studies 1 and 2. On tieehand, it corroborates Hypothesis 3a showingvitnain high
probabilities of success were provided most ofdbgmated probabilities were indeed biased upwabasthe
other hand, when low probabilities of failure wemvided the distribution of estimated probabisitiwas much
less concentrated: estimations were unbiaseaverageas a result of individual estimations’ scattering

Graphic 2
Study 1 : Students’ sample Study 2: Entrepreneurssample
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The remaining hypotheses supposed that anchorinddvifluence the decision to join the new venture

through its influence on perceptions of risk andfence. Moreover, we argued that anchoring edfshbuld be

stronger when anchors’ semantic and numeric inlasnare congruent with each other, that is, wheh hi

probabilities of success are given. Specificallypbtheses 3c and 3d suggested that high probebitifi success

for critical events necessary to the completiothefventure project would lead to a larger decreagerceived

risk and to a larger increase in confidence, raspsyg, than low probabilities of failure for thesame critical

events. In order to have a direct test of theseothgses, we run a series of mixed-effects RELMe%sions

whose results are presented in Tables 6a and 6b.

Table 6a. Multilevel mixed-effects modeling—Anchomg effects (Study 1: Students’ sample)

Dependent variable

Final perceived risk

Final confidence Estimatedsdf success Final decision

Independent variable (2)
Control variables Yes
Endogenous
Initial perceived risk A44%% (.03)

Initial confidence
Required odds of success
Estimated odds of success

Final perceived risk

Final confidence
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Yes Yes Yes
24%%% (.03)
.10%* (.04)
.01 (.01)
-.95%* (.09)

1.24% (.13)



Exogenous

Anchoring -.76%* (,04) 53+ (03) 12.10%** (.45) .20 (.12)
Log restricted likelihood -3,104.71 -2,541.96 -6,914.41 -523.70
Waldy 2 963.65*** 665.03*** 843.68*** 199.28***
Df 84 84 83 63

No. of observations 1,647 1,648 1,639 1,551
No. of groups/participants 412 412 411 389

Note. All models include random effects for participartéodels 1 to 3 are multilevel mixed-effects RELMyressions. Model 4 is a
multilevel mixed-effects logistic regression. Fixeffects parameters are reported with standardsimoparenthesesp*< 0.05; **p <
0.01; ***p < 0.001.

Table 6b. Multilevel mixed-effects modeling—Anchomg effects (Study 2: Entrepreneurs’ sample)

Dependent variable

Final perceived risk  Final confidence Estimatedsdf success Final decision

Independent variable 1) 2 3) 4)
Control variables Yes Yes Yes Yes
Endogenous
Initial perceived risk 41%* (.05)

Initial confidence .34*** (,05)

Required odds of success .14* (.07)

Estimated odds of success .01 (.01)
Final perceived risk -.55** (.20)
Final confidence 1.35%* (.23)
Exogenous

Anchoring -.53%* (,08) .60*** (.06) 10.88** (1.07) -.03(.2)
Log restricted likelihood -720.70 -658.24 -1,652.52 -107.64
Waldy 2 158.08*** 168.36*** 126.34*** 45.07***
Df 8 8 8 10
No. of observations 370 370 370 370
No. of groups/participants 95 95 95 95

Note. All models include random effects for participartéodels 1 to 3 are multilevel mixed-effects RELMyressions. Model 4 is a
multilevel mixed-effects logistic regression. Fixeffects parameters are reported with standardsimoparenthesesp*< 0.05; **p <
0.01; ***p < 0.001.

Models 1 and 2 in Tables 6a and 6b lend suppdftyfmotheses 3¢ and 3d, respectively. In these models

anchoring was effect coded as 1 for “high probtédiof success” and -1 for “low probabilities afléire”. The
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results in Model 1 show a statistically significargigative coefficient for anchoring both in Stud{ZE -.76,p <
.001, 95% CI [-.83, -.68]) and in Study B£-.53,p < .001, 95% CI [-.68, -.38]). In Study 1, the d=ase in
perceived risk was about 17% higher on averageesirnent conditions in which high probabilitiessofccess
were provided, compared to treatment conditionsviich low probabilities of failure were providedyel to
anchoring (Cohen’$ = .30). In Study 2, anchoring provoked a decréaggerceived risk that was nearly 12%
higher in the former treatment conditions, compaxedhe latter (Cohen’ = .18). Thus, in both studies we
observe a medium to large effect size of anchasimgerceived risk. Hypothesis 3c is supported.

The results in Model 2 show a statistically sigrafit positive coefficient for anchoring on confidenn
Study 1 (Table 638=".53,p < .001, 95% CI [.48, .58]) and in Study 2 (Tabke 8=.60,p < .001, 95% CI [.48,
.73]). In Study 1, confidence decreased after ttvduction of additional information with the Igevobabilities
of failure (see lower quadrants in Table 2a) araeased in treatment conditions where high protbigisil of
success were provided (upper quadrants in Tabletapverage, anchoring provoked an increase ifidemte
that was about 15% higher in Treatment Conditiorend B, relative to Treatment Conditions C andrDSiudy
1 (Cohen’sf? = .33). In Study 2, confidence increased after theduction of additional information with low
probabilities of failure, but such increase wasagarage about 13% smaller than the increase indsorde in the
treatment conditions where additional informatiaovyided high probabilities of success (Cohefi’s .32). In
both studies we observe a medium to large effeetai anchoring on confidence. Hypothesis 3d ipetted.

Tables 6a and 6b also show results of mixed maateldicting participants’ estimated odds of sucdess
the new venture as well as their final decisioned® 3 shows a statistically significant effectamfchoring on
participants’ estimations, both in Study 1 (Tabée 8= 12.10,p < .001, 95% CI [11.23, 12.98]) and in Study 2
(Table 6b:3=10.88,p < .001, 95% CI [8.78, 12.98]). Thus, in Study ] €3timated odds of success were on
average 24% (22%) higher in Treatment Conditiorand B relative to Treatment Conditions C and D. &ffect
size of anchoring on participants’ estimated prdtis was large in Study 1= .52) and medium to large in
Study 2 © = .32). In both studies the effect of anchoring amtipipants’ final decision was fully mediated by

their levels of perceived risk and confidence (asws1 in Model 4 in Tables 6a and 6b—see also then®n
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Appendix). Graphic 3 below provides a visual sumymairthe anchoring effects we found in both expernts,
showing a negative effect on the final perceivel}, rpositive effects on both confidence and estihaidds, and
a non-statistically significant effect on the firicision (zero appears within the 95% confidenterval).

Graphic 3. Anchoring effects (Coefficient plots wih 95% confidence intervals)

Study 1 : Students’ sample
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Study 2: Entrepreneurs’ sample
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6.4. Post-hoc analyses and robustness tests
We conducted a series of robustness tests, vargstgnation methods and including venture

attractiveness as a dependent variable. Overallphtained substantively similar results. To furthest the
effects of reference point framing, we investigaghdifts in the final decision when the alternativation of
keeping a job was rendered much less sure (with¥& ¢hance of being fired) and when the option oking for

a job was given a 50% chance of finding a satisfggob. In both cases the number of entry decsianreased,
but more so when the sure alternative option opkepa job became uncertain. To further test annpaffects,
we adopted a difference-in-difference approach #uatin corroborated the results previously showe. aléo

conducted separate analyses with sub-samples r@fpesbeurs and non-entrepreneurs in each studstuly 1,
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the entrepreneur group included all participants whclared that they had either started a ventutbd past or
were in the process of starting a venture. In tatal participants (out of 447) qualified as enteg@urs in our
students’ sample, yielding 288 observations. Thallemsample size of the entrepreneur group resuttdess
significant differences for this group, but mostuks were very similar for both groups of entreyagrs and non-
entrepreneurs in Study 1. In Study 2, we condustgghrate analyses excluding the investors and grtee
entrepreneurs who had never started a businessvaral not currently in a start-up process. Thisdgdl a
restricted sample of 68 current and former entregues. Despite the smaller sample size, resultshisrsub-
sample were still very similar to those reportedeter the full sample. We have also tested theisoiess of our
findings to the use of different confidence-relateglasures: replacing our confidence variable biyesgtacy or
feasibility in our data analysis of Study 2 did sabstantively alter the results. Finally, we hais® investigated
Variance Inflator Factors (VIFs) in order to test multicollinearity. Since obtaining VIFs is ndtaghtforward
in mixed models, we run multiple regression anayséh the variables included in each model. Reswitre
again substantively consistent with those repoitethis article and we found no sign of multicodiarity. In
Study 1 mean VIFs ranged from 1.67 to 1.70, where&udy 2 mean VIFs ranged from 1.24 to 1.70.r@\e
our findings were robust to different model spexeifions, analytic methods, and variations in samgphnd
measuremerit,
7. DISCUSSION

Overconfidence has been largely suggested as danetion of the decision to start a new venturthin
face of (and despite) high rates of entrepreneufalure, but the cognitive mechanisms generating
overconfidence in entrepreneurial settings have lmeerlooked. In this paper we go beyond trait-liBeisenitz
& Barney, 1997) and context-driven (Baron, 1998ws of overconfidence to explore the role of cdgeit
heuristics in the potential generation of overadefice and in the decision to start a new ventyrecifically, we
focus on three cognitive heuristics—reference pdiating, outcome salience framing, and anchoring i

conjunctive events—and examine their effects ocgeed risk, confidence, required and estimatedbaiiities

14 Detailed results from robustness tests and pasthalyses are available from the authors uporestqu
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of success, and the ultimate decision to startaavesnture. Our results are summarized in Tabled’Figures 3a

and 3b below.

Table 7. Summary of findings

Hvpothesis: . ) ) Results
ypq esis Hypothesized relationship
Main IV Study 1 Study 2
H1: Reference Hila: Satisfactory job> T Perceived risk Supported Supported
poi.nt framing Hib: Satisfactory job> T Required odds of success Supported Supported
Hic: Satisfactory job> T Confidence Not supported Not supported
H2: Outcome H2a: Positive outcome | Perceived risk Supported Supported
salience H2b: Positive outcome } Required odds of success Supported Not supported
framing H2c: Positive outcome> T Confidence Not supported Not supported
H3a: High probabilities of success T Overestimated odds of successSupported Supported
H3: H3b: Low probabilities of failure> § Underestimated odds of failure Not supported Not supported
Anchoring in H3c: Congruent anchors > Incongruent anchors >} Perceived Supported Supported
conjunctive risk
events (High probabilities of success) > (Low probabibitief failure)
H3d: Congruent anchors > Incongruent anchor® 1T Confidence  Supported Supported
Figure 3a. Statistically significant results — Stug 1
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Note. All paths shown are significant ap*< 0.05. Coefficients shown come from full modetported in Tables 4 and 6. Hence,
antecedents of continuous variables (perceived cskfidence, and odds of success) are given cigifs from multilevel mixed-effects
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RELM regressions, whereas antecedents of dummyblas (initial and final decision) are given coaffnts from multilevel mixed-
effects logistic regressions. Numbers in parenthase Cohen’§ effect sizes for antecedents of continuous vagmbhd odds ratios for
antecedents of the decision variables.

Figure 3b. Statistically significant results — Stug 2
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success) Final 335
vs. Confidence

Incongruent anchors
(Low probabilities of
failure)

Estimated odds of success

Note. All paths shown are significant ap*< 0.05. Coefficients shown come from full modeéported in Tables 4 and 6. Hence,
antecedents of continuous variables (perceived ciskfidence, and odds of success) are given coaffs from multilevel mixed-effects
RELM regressions, whereas antecedents of dummyblag (initial and final decision) are given coaffnts from multilevel mixed-
effects logistic regressions. Numbers in parenthaese Cohen’§ effect sizes for antecedents of continuous vagimkahd odds ratios for
antecedents of the decision variables.

7.1. Framing through deep reference points and shialw outcome salience
Our results for reference point framing are comsiswith prospect theory (Kahneman & Tversky, 1979)

and with a threshold reasoning on entrepreneunty dMcCann & Folta, 2012). In Study 1, a satisbag job
decreased the likelihood of starting a new busibgd$$8%, increased the perceived risk associatddity 6%,
and increased the required odds of success tahjeinew venture both directly and indirectly (viexrgeived risk)

by 5%. In Study 2, we obtained similar results, thet effects of reference point framing on the sieai to start a
new business were fully mediated by the perceii@dand the required odds of success. Interestimgfgrence
point framing did not have a statistically signéfit effect on confidence in either study. At thethrodological
level, these results raise the question about whethd how confidence can be manipulated in exgeriah

conditions, suggesting that confidence levels mightiess susceptible to experimental manipulattbas risk
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perceptions. At the theoretical level, these ressiliggest that the “psycho-physics” of risk takiogtribute to
determine entrepreneurial entry both directly amdirectly via risk perceptions, babt through overconfidence.
This is an interesting finding that should be fertbxplored by future research.

Our results for outcome salience framing are alsoline with previous research on risk taking
(Kuhberger, 1998; Palich & Bagby, 1995; Sitkin & Wgart, 1995; Slovic et al., 1982). In Study 1, whe
potential outcomes were positively framed and sse@eas more salient, perceived risk and the redqudds of
success to join the new venture decreased, anlikétidood to enter increased by 54% (relativelie hegative
framing condition). Similar to reference point friaug, these results suggest most of outcome salifsangng’s
influence on the decision to start a new ventureurs both directly and indirectly via risk percepti butnot
through an inflation of participants’ confidence. $tudy 2, outcome salience framing produced weaiects
than in Study 1, significantly affecting only peirad risk. These results suggest confidence ancepexd risk
might have different roots. These results also akbtiee entrepreneur sample was less susceptibbeittmome
salience framing than the student sample, whidoisistent with research that entrepreneurs areeuwsssarily
more susceptible than others to cognitive biasesniBister & Shade, 2007).

Taken together, these results suggest overcontdisngnlikely to stem from manipulations of refezen
points and/or outcome salience, but that such mdatipns still affect risk perceptions and decisidn a
significant way. In our experimental design, outcome salience manipulation was relatively shallew, it
consisted simply in selectively emphasizing différgotential outcomes in the initial scenario diggion.
Moreover, this shallowness becomes readily visibla within-subject experiment. Yet, this relatelhallow
manipulation still had a significant influence ierpeived risk in our sample of entrepreneurs afettd even
more significantly perceived risk, required oddssatcess, and decisions in our students’ sampleyp@ced to
our outcome salience manipulation, our referencatpmanipulation was much deeper as it encouraged
participants to put themselves in different lifaiations, one with a stable job and reasonableec@&rspectives,
another recently graduated and looking for a jolkspite the fictitious nature of this manipulationhad
significant effects in both samples.

47



7.2. Anchoring with congruent and incongruent anchs

Our results for anchoring show that it might beoanplex heuristic deserving further investigation in
entrepreneurship. We investigated anchoring inctir@ext of conjunctive events and purposefully rpatited
anchors to increase confidence. Our rationale Wwat daverconfidence might stem from one of two puesi
mechanisms: (i) high individual probabilities ofcsass for the critical events necessary to theuventroject
completion, leading to an overestimation of thetusis odds of success; (ii) low individual proHitgs of
failure for those critical events, leading to amerestimation of the venture’s odds of failureour experiment,
only the former was verified. Compared to scenaridth low probabilities of failure, high probabibts of
success for the conjunctive events significantlgrédased perceived risk, increased confidence, arr@ased
estimations of the venture’s odds of success yiglthiased estimates. This suggests the conjunchiasacter of
an undertaking can indeed lead to “unwarrantednogn in the evaluation of the likelihood that arphaill
succeed” as suggested by Tversky and Kahneman ,(p974.29), but only if the anchor probabilitietriauted
to the conjunctive events are high probabilitieswécess. The same result does not obtain wittplowabilities
of failure.

These findings call for further research on thejwoctive character of the new venture creation @ssc
specifically examining how it can impact confiderared risk perception and eventually produce biaseduel
such research efforts, we offer a tentative explandased on the congruence of anchors’ numedcsamantic
influences. We argue that high probabilities ofcass for the conjunctive events constitute condraanhors,
since they provide a consistent numeric influerfe® emphasizes the possibility of success. In asftiow
probabilities of failure constitute incongruent bharcs, since their numeric influence is inconsisterth their
semantic influence: the latter emphasizes the pitigsiof failure whereas the former deemphasizesis a
consequence, we predicted and found that high pilities of success for the conjunctive eventshaf venture
process loom larger that low probabilities of fedlin both reducing perceived risk and increasimgfidence.

This explanation is consistent with the difficudtiand ambiguity involved in understanding singlerdv
probabilities and with the vague and multiple notiramatical interpretations of probability in psytdgical
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research (Gigerenzer et al., 2007; Gigerenzer.e2@05; Hertwig & Gigerenzer, 1999). This explaoats also
consistent with dual-process theories of higherngammn (Evans & Stanovich, 2013), although it dosst
necessarily require a dual-process account. Irmalsirule-based account (Kruglanski & Gigerenz&11), it
suffices that individuals recognize the (in)congrue between the numeric and the semantic aspeats afichor
and adopt as a rule-of-thumb that incongruent arschwst be downplayed. As long as individuals placse
weight upon congruent than incongruent anchorsh higpbabilities of success will loom larger tharwlo
probabilities of failure in the probabilistic integion of conjunctive events and in perceptionsrisk and
confidence associated with a new venture project.

In a dual-process account (Evans & Stanovich, 2&&hneman, 2011), we suggest that congruent
anchors do not require controlled attention, beingpnomously processed, whereas incongruent anatigrd
trigger the intervention of Type 2 reflective reaisg. Indeed, high anchor probabilities of succkssthe
conjunctive events of the venture process provitirmally consistent information, since the numaenrfluence of
anchoring is consistent with its semantic influertm@®h emphasize the high probability of a veryiipas event.
However, low anchor probabilities of failure foetbonjunctive events of the venture process prawvidemation
that might appear inconsistent for Type 1 intuitreasoning: the numeric values indicate low prdiieds that
should decrease the salience of failure but theasgminfluence of the enumeration of events thahingo
wrong contributes to enhance the salience of fillihis type of inconsistency might trigger interiien of more
analytic Type 2 processes (Evans & Stanovich, 28EBneman, 2011). Such intervention could indequladx
the unbiased estimations produced in Treatment i@onsl C and D, but does not explain the fact thatnumber
of decisions favorable to joining the new venturereased even though the mean estimated odds edssuwere
below the required odds of success. If the unbiastichations produced were the result of a purellective-
analytic thinking, then perceived risk, confidenaed decisions should have remained stable. Y#t, ferceived
risk and confidence decreased and the number ofdale decisions to enter increased after the iaddaf
conjunctive events with low probabilities of fakum Study 1. In Study 2, confidence increased¢eieed risk
decreased, and the number of favorable entry desishcreased. Therefore, it is unrealistic todsdireflective
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Type 2 processes would take over and override timuithinking. Incongruent anchors might well trigg
intervention from Type 2 processes, but this irgation seems to be punctual and heterogeneoussacros
individuals, since in both studies the introductafrincongruent anchors yielded a very scattersttidution of
estimations.

7.3. On assessing overconfidence and making senfestimations

Previous attempts to assess overconfidence have diedlenged. In the psychology literature, several
scholars have demonstrated that overconfidencedidentified in laboratory studies are at leagidrt resulting
from a series of methodological and statisticaifamts (e.g., Juslin, 1994; Juslin, Winman, & Olss@000;
Olsson, 2014). In the entrepreneurship literatoverconfidence measures have been criticized fioghssed on
general knowledge questions that were unrelateditt@preneurship or the focal venture (Keh e802; Simon
et al., 2000). By focusing on framing and anchorprgcesses as cognitive sources of overconfidewee,
departed from traditional ways of assessing ovdigence in an attempt to overcome such methodaodbgic
challenges.

Previous research acknowledges at least threadftff@lefinitions of overconfidence and approacloes t
measure it (Cain, Moore, & Haran, 2015; Olsson,4201i) overestimation of one’s absolute perform@anc
(measured by comparing one’s performance with obelief of own performance), (ii) overplacement &mered
by confidence in one’s skill relative to that ofhets and a comparison of one’s performance witkersth
performances), and (iii) overprecision or calilwatiof subjective probabilities (measured by comgri
subjective probability judgments with the corresgiog objective probabilities). We have not contesbgd
overplacement in our experiments, but we did measuae’s belief of own performance (self-efficacyseif-
confidence) and we compared subjective probabiliigments with a more ‘objective’ probability inte¢gjon of
conjunctive events. However, in our view none @fsth measures alone can characterize overconfidéfecefer
that overconfidence emerged in our experiments amien confidence levels were significantly inflgted
perceived risk decreasednd odds of success were overestimated. In both stutlese three criteria were
simultaneously met only after the introduction mfiormation containing high probabilities of succémscritical
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events in Treatment Conditions A and B. Overcomfageonly yielded in our experiments after the idtrction of
congruent anchor values.

Was this overconfidence irrational? Not necessaRbBsearch in the heuristics and biases traditignes
that deviations from normative models should natessarily be attributed to insufficiencies of tharfan mind,
but may instead constitute intelligent inferenceaden through efficient cognitive processes, consciou
unconscious, that ignore or downplay part of tHerimation (e.g., Gigerenzer & Gaissmaier, 2011;tWigr &
Gigerenzer, 1999). This line of thought sees hecsisis adaptive tools and offers reasonable eaptars for the
overestimated odds of success we observed in Tegat@onditions A and B. For instance, it is possithlat
some participants judged one or two critical eveasdeing more important for overall success tih@nother
events, and hence estimated higher probabilitiewédighing such events disproportionately mar&his might
be questionable from a normative perspective hllitbgt a valid heuristic in an entrepreneurial @ss where
probabilities are often unknown (Knight, 1921). Hemer, if participants overweighed specific critieakents in a
consistent manner, probabilities of failure woulivé been underestimated in Treatment ConditionsidCa
Since this was not the case, one still needs toaeledge the distinctive incongruent nature of #mehors
provided in these treatment conditions. The congramchors provided in Treatment Conditions A antdsl
stronger anchoring effects than the incongruenharscin Treatment Conditions C and D because thmdb
offered consistent semantic and numeric influendesreas the latter did not. In our studies, congraachors
significantly reduced perceived risk, increasedfidemce, and yielded overestimated odds of suct¢smsce, we
infer the congruent anchors generated overconfeleR®m a normative perspective, such overconfieldooks
like a logical error, but from a bounded rationaperspective it might be reasonably justified.

Yet, these results offer two paradoxes for reseascinterested in the cognitive processes underlyin
entrepreneurial decisions. The first paradox i$ the overestimated odds of success in Treatmendi@ons A
and B, which look like logical errors from a norinat perspective, offer a logical reason for paptieits to join

the new venture since they exceed the odds of ssithat the participants themselves declared tanetp make

15 We thank two anonymous reviewers for bringinghip possibility.
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the decision to enter. After all, judgment can alifle without being irrational. The second parad® that the
(on average) unbiased estimations of odds of ssdce3reatment Conditions C and D, which satisfgidal
standards from a normative perspective, make fyzaitits’ decisions to enter look irrational becatissy are on
average well below the odds of success that thecipants themselves declared requiring to makedtwision to
enter (see Tables 5a and 5b). These findings Hreuttito reconcile with any form of rationalitynless we take
into account the ambiguity and the diverse nonnmadtical interpretations associated with the notadn
probability (Gigerenzer et al., 2007; Gigerenzealet2005; Hertwig & Gigerenzer, 1999). If pantiants indeed
interpreted the polysemous term “probability” inetinonmathematical sense of “possibility,” “plaukifp;’
“conceivability,” or “credibility” for instance, tan the numerical probabilities they provided (thequired and
estimated odds of success) should not be takemaasd estimations, but rather as approximations esging a
global appreciation of the focal venture. In thise, even the “required odds of success” could etelhge after
the introduction of additional information abouéthenture.
7.4. Academic contributions

During the 90’s, the cognitive approach to entrepueship research emerged in opposition to “trait-
based” research (Busenitz & Barney, 1997; PalicBagby, 1995). Nonetheless, cognitive heuristicsehasen
largely treated as personal traits by entreprehguecholars, despite suggestions that they migbtlze fostered
by elements of the entrepreneurial experience amiegt (Baron, 1998; Forbes, 2005). We contriboteghe
study of heuristics in entrepreneurial settingsfbgusing on information processing and by analyZziayv
individuals estimate probabilities, perceive riglssess their own confidence, and ultimately mal@sibas,
when confronted with the option of starting a neamture. Using a within-subject experimental desigd mixed
models with repeated measures, we fully controlpiensonal traits and individual differences in epteneurial
experience, thereby overcoming previous studiegshaaological limitations. By manipulating the infoation
about a fictitious venture, we also rule out asyimni@e of information that are likely to influencesults in

natural settings.
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We focused on three heuristics overlooked by mostpreneurship research (Zhang & Cueto, 2017). In
our experiment, both reference point and outconfiersz framings significantly affected entry decis both
directly and indirectly (via perceived risk and uged odds of success), but none did so throughconéidence.

In order to generate overconfidence, we manipulatititional information with different anchors. Hxpng the
conjunctive character of a new venture creatiorcgse, we found that congruent anchors (high prébebiof
success for critical events in the process) lddftated levels of confidence, reduced levels atpé&ved risk, and
overestimation of overall probability of succesSereby fostering entry decisions. In contrast, mgraent
anchors (low probabilities of failure for criticalents) led to scattered estimations that wereagelion average,
having significant smaller effects than congruenchers on confidence, perceived risk, and decisions
Surprisingly, the number of entry decisions inceehafter the introduction of incongruent anchoesspite the
fact that the average unbiased estimated oddscoéss were below the odds of success that parisipaported
to require in order to enter. We offered a tengxplanation for these findings based on the ¢gimjcuence
between the semantic and numeric influences of aschnd in light of recent psychological research o
heuristics and dual-process theories. We also s&clithe rationality issues underlying our findiagd how the
ambiguity of the term ‘probability’ may help to dam them.

The anchoring heuristic has been suggested agat@btsource of overconfidence bias (Bazerman4199
Forbes, 2005), but it had not been investigatesliab in entrepreneurship, to the best of our kndgde Framing
biases have also been relatively absent of entieprehip research (Zhang & Cueto, 2017). But mioae filling
a gap, we hope that the two studies reported #dtticle will provide food for thought and fostesearch on the
roots of overconfidence as well as on the microagiyics of cognitive heuristics in entrepreneuriatisien
making.

7.5. Specific avenues for further research

The systematic research design adopted in bothroftadies has potential limitations to be addr$se
future research. First, since most participantbath samples were not unemployed in their reals|iarther
research is needed to test whether our resultsfoobecific populations with different opportunitosts such as
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the unemployed. Second, this line of research cdwdefit from an ecological approach using more
representative designs (Dhami, Hertwig, & Hoffrag®04). Ideally, such designs should include random
sampling of real stimuli from (prospective) entpeurs’ environments in order to make researclydesid task
closer to their realities. Finally, albeit statistly significant, several of the framing effecte ound had small
effect sizes according to Cohen'’s (1988) critdNa argue that our systematic design contributetdee results,
but researchers must be careful in interpretinghthad should not hesitate to explore such effeatsiae of the
laboratory.
7.6. Practical implications

Experiments are particularly suitable for makingsal inferences, and repeated measures providstrobu
tests for hypotheses. The internal validity of segperimental designs is necessary if we are wiltsmimprove
our understanding of the psychological mechanisnt mental shortcuts—heuristics—individuals use when
confronted with the option of starting a businasst, of their individual differences in personalitsaprivate
knowledge, previous experience, and access tonvdtion (among other sources of hidden heterogéneity
Understanding such mental processes is importaordlier to improve our intervention tools and sugas.

Manipulation through outcome salience framing andharing is available and accessible to negotiators
in a private equity funding discussion, professiorsa classroom, mentors in incubators, and poligkens
promoting entrepreneurship, to mention just a f&mong other potential outcomes, these heuristiosbeaused
to blindly promote entrepreneurship. In fact, tlkayp almost work on their own to promote entreprestep, with
the potential entrepreneur selectively focusingraibn on the positive potential outcomes of thetwee and on
high probabilities of success for the conjunctiverds that characterize the entrepreneurial progeglout
realizing their conjunctive character). They casoalvork on their own to refrain individuals fromdoening
entrepreneurs, when the person focuses attentidcheonegative potential outcomes of the venture @ndhe
probabilities of failure of the events necessarigd@uccess.

If our goal is to promote entrepreneurship in apoesible way, avoiding overconfidence, wishful
thinking, planning fallacy, and other biases thet ao common in the creation of new businessestlaaid
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contribute to their failure—then we have a lot wingfrom improving our understanding of cognitiveuhistics

and of how they generate such biases. Attentiothéoconjunctive character of the entrepreneuriac@ss,
adoption of an external view, and attention to philities of failure are certainly potential remeslito prevent
overconfidence. But, they might not be enough. Abswerconfidence, decisions to enter augmenteat #it

introduction of additional information in two of p@xperimental scenarios, despite yielding unbissestage
estimations of odds of success which were wellwdlwose initially required to join the new ventutedeed,

unbiased estimations might not be the result cbraputation made through deliberative processeseitind,;

they may simply result from intuitive processeswhich cognitive heuristics yield contradictory effe that
cancel each other out. In other words, accuracymgt result from ability but from luck. But, ludk estimating
a probability does not necessarily translate intk in launching a new business.

Finally, the fact that we produced overconfidencd hiased estimates in two within-subject experimen
with repeated measures should not be taken ligidgause our experimental design is likely to deswe
treatment effects and activate reflective reasoimin@t least some) subjects as they see difféoemtulations of
the same problem. Real life, however, “is usuallpedween-subjects experiment, in which you see onky
formulation at a time.” (Kahneman, 2011, pp. 3283. Kahneman pointed out, it would take an excejpfion
cognitive effort “to generate alternative formubeis of the one you see and to discover that thekeea different
response.” (pp. 330). Entrepreneurs might nothattel subjective probabilities to the critical eweliftat seem
necessary to the success of their real ventumese siot only the objective probabilities are unkndwt many of
the events themselves can be unknown to the eatreprs. However, the possibilities they see, amd th
subsequent actions they take, are still shapedayels and anchors that need to be understooden wrthe dealt
with in a reasonable way.
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