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Abstract 

Extant research shows that entrepreneurs are typically overly optimistic about their ventures’ 

prospects, and that such optimism hampers performance. We analyze how dispositional optimism 

affects the adjustments to entrepreneurs’ expectations after they receive negative feedback on their 

task performance. We then explore the relationship between optimism and the effectiveness of 

innovation. Exploiting unique firm-level data and a laboratory experiment involving 205 

entrepreneurs, we find that dispositional optimism is negatively associated with both the likelihood 

and extent of belief updating in response to negative feedback. Furthermore, dispositional optimism 

triggers a discrepancy – between innovation inputs and outputs – that reduces a firm’s innovation 

effectiveness. 
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1. Introduction 

Entrepreneurial decision making involves cognitive processes that reflect the heterogeneous ability of 

individuals to identify, evaluate, and exploit specific venturing opportunities (Mitchell et al. 2002; 

Simon & Shrader 2012). Although the literature (e.g., Shane 2000) has traditionally focused on 

knowledge asymmetries to explain such heterogeneity, scholars have called attention to the importance 

of accounting also for learning asymmetries – in other words, the possibility that entrepreneurs exhibit 

varying patterns of transformation of experience, expertise, and prior knowledge into new knowledge 

(Corbett 2005, 2007). 

Learning involves making inferences and discerning cause–effect relationships through 

actions characterized by some commonality over time (Levitt & March 1988). Entrepreneurs often 

make decisions in dynamic and uncertain environments (Alvarez & Barney 2005) that provide signals 

calling for ongoing assessment and refinement of expectations regarding individual effectiveness 

(Chen et al. 2018). The ability to update beliefs as a function of the signals received is key to 

entrepreneurial performance because it can reduce systematic biases and raise alertness, thereby aiding 

the identification of opportunities (Coutts 2019; Gaglio & Katz 2001). 

Several studies (e.g., Minniti & Bygrave 2001; Parker 2006; Chen et al. 2018) have borrowed 

insights from the learning literature (Fiol & Lyles 1985; Cope 2005) to study entrepreneurs’ learning 

patterns, as well as to identify the roles confidence biases play in entrepreneurial learning. We 

contribute to this debate by bringing to center stage the role of dispositional optimism. In particular, 

our work explores – both theoretically and empirically – how optimism affects the ability of 

entrepreneurs to undertake belief updating following performance feedback and how it shapes the 

effectiveness of entrepreneurial innovation. 

Unlike overconfidence, which is related to the evaluation of one’s skills (Moore & Healy 

2008), dispositional optimism is the tendency to believe that one is more likely to experience favorable 
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than unfavorable events (Scheier & Carver 1985). Dispositional optimism has generated considerable 

interest in many streams of research, ranging from medicine (Fitzgerald et al. 1993) to law (Bar-Gill 

2006). In the entrepreneurial context, research on dispositional optimism has focused on two aspects. 

First, scholars have explored whether optimism drives self-selection into entrepreneurship more so 

than into other occupations (Bernardo & Welch 2001; Puri & Robinson 2007, 2013; Hmieleski & 

Baron 2009; Cassar 2010; Dawson et al. 2014). Second, studies have sought to establish whether a 

direct relationship exists between dispositional optimism and economic behaviors such as saving, 

investing, and exerting effort (Weinstein 1980; Puri & Robinson 2007). 

Although existing findings suggest that dispositional optimism should also affect how well 

new ventures perform (Hmieleski & Baron 2009), the evidence on performance is mixed. Some argue 

that entrepreneurs with high dispositional optimism are inspired to take greater challenges in a more 

proactive manner (Carver & Scheier 2003), while entrepreneurs who are less disposed to optimism 

tend to underestimate future outcomes. Others suggest that optimistic entrepreneurs exhibit greater 

susceptibility to cognitive errors and engage in improvisational behavior that is detrimental to business 

performance (Hmieleski et al. 2013). 

We adopt a two-pronged approach to resolving this ambiguity. First, we eschew direct analysis 

of dispositional optimism’s effect on financial performance, because performance is arguably the 

result of complex actions that may be influenced by optimism in opposite ways, i.e., negatively, by 

prompting unrealistic objectives and over-commitment (e.g., Hmieleski & Baron 2009), or positively, 

by encouraging goal pursuit and adaptive coping skills (Peterson et al. 2009). As a result, the 

interpretation of reduced-form performance results is challenging. Instead, we draw on theories of 

experiential learning (Kolb 1984) to explicate the relationship between the dispositional optimism of 

entrepreneurs and the way in which they update their performance expectations. Second, we 

investigate the influence of dispositional optimism on firms’ innovation policies, which hinge more 
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directly (than does aggregate profitability) on entrepreneurs’ assessment of future events, and thus 

constitute an appropriate outcome for our study. 

The perspectives of entrepreneurial learning and dispositional optimism are both useful in 

explaining how entrepreneurs make decisions and how well they perform, and extant research has 

offered glimpses of the contact points between optimism and learning perspectives (Hmieleski & 

Baron 2009). Nevertheless, these appraisals have not explicitly investigated the role of dispositional 

optimism in the process of updating beliefs. In particular, while Hmieleski and Baron (2009) establish 

the relationship between optimism and firm growth by suggesting that learning may play a role in 

determining such relationship, they do not operationalize learning in their theoretical and empirical 

analysis. As a result, extant research lacks an explicit assessment of the nexus between belief updating 

and optimism. Closure of this gap is important to elucidate the key underlying mechanism through 

which a personal trait such as optimism can concretely affect entrepreneurial outcomes. Bridging these 

two research perspectives in a unique experimental design, our paper uncovers the role of optimism 

and performance feedback for belief updating in the context of entrepreneurial decision making. 

Performance feedback figures prominently in theories of experiential learning because “it 

provides the mechanism by which an actor assesses the efficacy of past efforts and identifies areas of 

needed improvement” (Van der Vegt et al. 2010: 348). Research has shown that individuals process 

good and bad news differently (Eil & Rao 2011; Elfenbein et al. 2017). Our focus is on negative 

performance feedback, which we deem especially relevant to the study of entrepreneurs. Indeed, 

scholars have argued that negative feedback (i.e., failure) provides significant learning opportunities 

(Dahlin et al. 2018) because it highlights the discrepancy between a desired outcome and the outcome 

actually accomplished, and may thus prompt consideration of how to adapt and succeed in the future 

(Wilhelm et al. 2019). Studies have revealed that entrepreneurial decision making is riddled with 

mistakes: entrepreneurs tend to engage in “excess entry” (Hogarth & Karelaia 2012), they persist with 
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unsuccessful actions for longer periods of time than is optimal (Lowe & Ziedonis 2006; Astebro et al. 

2007), and they overestimate their own problem-solving skills (Simon et al. 2000). Therefore, while 

positive realizations may mostly serve to validate past actions and reinforce existing beliefs, negative 

feedback provides a valuable corrective mechanism for mitigating poor outcomes due to the pitfalls 

of entrepreneurial decision making.1 Thus, negative feedback can help limiting the tendency to engage 

in wasteful or unduly risky allocation of resources. 

Building on insights from cognitive psychology (see, e.g., Sharot et al. 2007, 2012), we first 

conjecture that dispositional optimism is negatively associated with the propensity to update beliefs 

following negative feedback: in other words, we expect that dispositionally optimistic entrepreneurs 

are relatively less inclined to revise downward their expectations of individual performance after 

receiving negative feedback on past performance. Second, we posit that dispositional optimism – by 

lowering the threshold for what constitutes a desirable project (Heaton 2002) – renders entrepreneurs 

prone to invest in too many innovation projects, irrespective of their potential for success; this 

tendency, in turn, results in reduced innovation effectiveness.2 

To test our hypotheses, we conducted a laboratory experiment with 205 Spanish entrepreneurs 

for whom we measured dispositional optimism via a survey-based test developed by Scheier and 

Carver (1985) and revised by Scheier et al. (1994). For each of the entrepreneurs in our sample, we 

measured expectations about the likelihood of winning a subsequent competition and then evaluated 

how those expectations are shaped by the feedback they receive after losing a competition. We 

complement this experimental setting with survey-based accounting information on the firm of each 

entrepreneur who participated in the experiment. The main advantage of our rich and integrated data 

setting is that it enables us to observe belief updating over time, as well as to measure and distinguish 

between multiple personal traits (i.e., optimism, overconfidence, and risk taking), which would be 

difficult if only archival data were used. By linking experimental and firm-level information, we are 
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well positioned to test our hypotheses on the relationship between entrepreneurs’ dispositional 

optimism and their innovation effectiveness. 

In line with our theory, the empirical analysis indicates that dispositional optimism is 

negatively associated with the propensity of entrepreneurs to revise downward expectations about 

their individual performance upon receiving negative feedback. Moreover, our analysis shows that, 

while there is a positive association between dispositional optimism and the level of innovation inputs 

(i.e., R&D expenditures), optimism is negatively associated with the ability to derive innovation 

output (e.g., patents or product and process innovation) from such R&D inputs. By contrast, the 

tendency to revise downward performance expectations is associated with higher innovation 

effectiveness. 

Taken together, our findings contribute to the vital ongoing debate on drivers of 

entrepreneurial success by showing how excessive optimism and blindness to negative events can be 

costly for new ventures. 

 

2. Hypotheses Development 

2.1. Optimism and Expectation Adjustments 

An extensive body of research suggests that individuals accumulate experience and thereby develop 

cognitive structures, or mental frameworks, that constitute the basis for information gathering and 

processing. Such structures and frameworks ultimately shape entrepreneurial judgment, i.e., how 

entrepreneurs “integrate multiple, probabilistic, potentially conflicting cues to arrive at an 

understanding of the situation” (Goldstein & Hogarth, 1997), and how they make decisions in relation 

to recognizing potential opportunities (Fiske & Taylor 1991; Buehler et al. 1994; Mitchell et al. 2002; 

McMullen & Shepherd 2006; Cassar 2010). Learning plays a critical role in entrepreneurial decision 

making, and previous work (e.g., Politis 2005) indicates that much entrepreneurial learning is 
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experiential in nature. Kolb (1984) describes experiential learning as “the process whereby knowledge 

is created through the transformation of experience. Knowledge results from the combination of 

grasping and transforming experience” (Kolb 1984: 41). As Gruber et al. (2015) discuss, experience 

enables individuals to process information in a more intangible and complex way than is observed in 

those who lack experience. Furthermore, experience helps one to “re-design” reality and to update 

future expectations in a more realistic manner (Johnson-Laird 1983; Rouse & Morris 1986; Evans 

1993). 

To elucidate the wide variation in the ability of entrepreneurs to identify and exploit 

opportunities, the literature has focused on what explains differences in learning patterns – that is, 

differences in the transformation of experience, expertise, and prior knowledge into new knowledge 

(Corbett 2005, 2007). Rationality arguments suggest that successful entrepreneurial decision making 

should entail a revision of expectations of future performance after experiencing feedback on past 

performance. As Parker (2006) discusses, learning in the form of belief updating can add value to 

business ventures, for instance, by improving the ability of entrepreneurs to allocate resources. 

However, entrepreneurs are sometimes reluctant to update their beliefs in light of new information. In 

a study of 700 self-employed individuals, Parker (2006) shows that most participants rely on prior 

expectations and do not adjust expectations based on new information. Moreover, Elfenbein et al. 

(2017) report that entrepreneurs exhibit an especially low sensitivity to bad news. 

These findings have motivated a line of inquiry into the role of emotional and behavioral traits 

toward better understanding the mechanisms that underlie the inclination (or resistance) of 

entrepreneurs to learn from feedback. Cognitive and behavioral traits may well influence how 

individuals allocate their attention to information processing, and thus affect their ability to learn from 

failure (Shepherd 2003; Chen et al. 2015; Dahlin et al. 2018). 
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Many studies have stressed the centrality of dispositional optimism in entrepreneurial decision 

making (e.g., Puri & Robinson 2007; Hmieleski & Baron 2009; Dushnitsky 2010). The notion of 

optimism – developed within the expectancy-value theory – suggests that optimists are those who 

expect good things to happen to them, whereas pessimists are those who expect bad things (Carver et 

al. 2010; Carver & Scheier 2014). The theory of optimism is thus about generalized expectancies; it 

views optimism and pessimism as (respectively) confidence and doubt pertaining to life in general, 

and not simply to a specific context. 

One must bear in mind that optimism differs from overconfidence, a multifaceted concept that 

itself has significant implications for entrepreneurial decision making (Forbes 2005; Koellinger et al. 

2007). Parker (2008) observes that, even though “over-optimism and over-confidence are distinct 

concepts, much of the literature confusingly conflates them” (p. 125). It is therefore advisable, before 

we proceed further, to clarify the differences between optimism and overconfidence. As discussed by 

Moore and Healy (2008), overconfidence refers to the evaluation of one’s skills as compared with 

one’s actual skill level (overestimation) or to others’ skills (overplacement) as well as to excessive 

certitude about the accuracy of one’s beliefs (overprecision). The chief distinction between optimism 

and overconfidence is thus that the former describes a positive view of life events, whereas the latter 

amounts to overvaluing one’s own abilities. Along these lines, Astebro et al. (2007: 256) state that 

“optimism is a more global construct, in other words, a general feeling that good things will happen 

to a person. Overconfidence on the other hand would apply to an inventor’s perceived ability rather 

than an overall measure of belief in the expected occurrence of positive outcomes.” 

By shaping the perception of positive future occurrences, dispositional optimism may 

significantly affect the processes by which entrepreneurs interpret external signals. We shall 

demonstrate – while holding overconfidence and other individual traits constant – that an individual’s 

level of dispositional optimism plays a leading role in the process of updating expectations. 
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It is clear from the literature that individuals with a high level of optimism are, likewise, highly 

confident about attaining successful outcomes, and therefore sometimes engage in unrealistic (if not 

outright illusory) modes of thinking. Thus, optimism has been linked to an individual’s insufficient 

scrutiny of undesired information – and to the discounting of unwanted facts – when making 

evaluations (Geers & Lassiter 2002; Sharot et al. 2011). These cognitive tendencies play an important 

role in entrepreneurial decision making, which tends to rely on heuristics in the face of complexity 

and environmental uncertainty (Busenitz & Barney 1997). Research has documented also that 

optimism leads entrepreneurs to overestimate their probability of survival (Cooper et al. 1988) and 

growth (Landier & Thesmar 2009), to “overgeneralize” from few observations or characteristics 

(Busenitz & Barney 1997), and to persist with a course of action that has already proven unsuccessful 

(Lowe & Ziedonis 2006; Astebro et al. 2007). Other studies, such as Hmieleski and Baron (2009), 

show that highly optimistic entrepreneurs experience lower firm performance, possibly owing to the 

fact that optimism leads them to focus on positive information, and discard negative information that 

could usefully reorient their behavior toward more effective actions.3 Moving the focus from the 

relationship between optimism and firm performance to the explicit assessment of how optimism 

affects entrepreneurial learning over time, we argue that dispositional optimism plays a key role in 

shaping the process of belief updating following negative past realizations. More specifically, we 

hypothesize that optimism renders entrepreneurs’ expectations of future performance relatively less 

responsive to negative feedback. 

Hypothesis 1. Dispositional optimism reduces the tendency of entrepreneurs to revise 

downward their expectations about individual performance following negative feedback on 

past performance. 
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2.2. Entrepreneurs’ Optimism and Innovation Effectiveness 

We have hypothesized that dispositional optimism hinders negative feedback from triggering a 

downward revision of expected performance in subsequent tasks. We now argue that entrepreneurs 

with relatively high dispositional optimism, who are less predisposed to update their beliefs, are also 

more likely to green-light and fund projects with a low likelihood of success (in addition to those with 

high likelihood of success). In aggregate, because of their greater investment in lower-quality projects, 

the innovation effort of such entrepreneurs is on average higher but also less effective – that is, they 

are less capable of transforming innovative ideas into materially relevant innovation output. 

Although innovation efforts are embedded in the core business activities of most 

entrepreneurs, there is considerable variance in the innovative ability of entrepreneurial firms. A 

company’s R&D activity is often perceived as a risky undertaking that yields uncertain returns and is 

also subject to appropriability problems (Hall 1993). Hence, much scholarly attention has been 

devoted to understanding the effectiveness of innovation efforts, or the capacity to transform R&D 

inputs into valuable outputs (see, e.g., Hausman et al. 1984; Hirshleifer et al. 2013). Such research 

extends beyond firm- and industry-specific factors to explore the role of individual traits (Galasso & 

Simcoe 2011; Hirshleifer et al. 2012; Herz et al. 2014). 

Studies have established that optimism leads individuals to spot positive opportunities 

everywhere they look (Segerstrom & Solberg Ness 2006; Hmieleski & Baron 2009) and to 

misconceive the steps necessary to achieve the anticipated success (Weinstein 1980; Kahneman & 

Lovallo 1993; Scheier et al. 2001; Cassar 2010). Moreover, optimism bears important implications 

for the selection of projects: it affects how many projects are chosen, and for how long they are 

conducted. Extant research has argued that optimists, as compared with pessimists, are more prodigal 

in selecting investment projects. According to Heaton (2002), for instance, “a simple way to think 

about the effects of optimism on project selection is to imagine a ranking of all projects by their net 
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present values. In this model, the optimistic managers’ ranking will be the same as the rational one, 

but their optimism will lead to the perception of a ‘cut-off ’ that is too low. Put another way, the 

managers will want to take too many projects from the ranking” (Heaton 2002, p. 41). Therefore, 

compared with a pessimist, an optimist will direct resources to projects even when these are less likely 

to generate high returns (Astebro et al. 2007). Another difference between these two types of 

entrepreneurs is related to projects’ continuation rates. In this regard, studies have revealed that 

optimists are typically reluctant to abandon a project, even when their efforts are not justified by 

realistic chances of success (Lowe & Ziedonis 2006; Astebro et al. 2007; Puri & Robinson 2007). 

Building on our previous arguments, optimism may also hinder innovation by dampening the learning 

ability of entrepreneurs. In accordance with Cheng and Van de Ven (1996), learning plays a key role 

in the innovation process, especially in late stages requiring resolution of market entry and scale-up 

problems. More recently, Jain (2013) illustrates that learning in the form of individual- or team-level 

experience can positively affect innovation productivity (i.e., the transformation of inputs into 

innovation outputs).4  

Together, these arguments suggest that, although compared with pessimists, optimists may be 

expected to expend more resources on innovative projects (a claim that we validate in Section 5.4), 

the effectiveness of optimists’ innovation efforts may be more modest owing to lower average project 

quality and to the potentially diminishing returns from R&D.5 Therefore, we argue that optimism 

impairs the entrepreneur’s ability to generate innovation output – including patents as well as new 

products and processes – from a given amount of innovation input (i.e., R&D investment). 

Hypothesis 2. Dispositional optimism weakens the positive relationship between R&D 

expenditures and innovation output. 
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3. Experimental Setting 

3.1. Procedures 

We use a pool of Spanish entrepreneurs recruited by the Laboratory of Experimental Economics 

(LINEEX).6 This laboratory is a reliable source of data that have been used in multiple behavioral and 

experimental studies (e.g., Croson et al. 2015; Eckel et al. 2016). The experimental sessions were 

conducted in February 2017, and in April and June 2019, using the oTree software platform. These 

entrepreneurs, who voluntarily participated in the experiment, were recruited by advertising on social 

media (e.g., on Twitter, Facebook, and LinkedIn) and on the websites of Spanish entrepreneurial 

organizations. Each volunteer was allowed to participate in only one experimental session. Our sample 

contains 205 entrepreneurs, who earned an average of €30.80 (a sum that included a €10 payment for 

participation).7 At the end of the experiment, entrepreneurs received their respective payoffs privately 

and in cash. Each experimental session lasted for approximately one hour, which included instructions 

and payment. 

 

3.2. Design 

Our experiment proceeded in five steps, which are illustrated in Figure 1. 

[[ INSERT Figure 1 about Here ]] 

In Step 1, each entrepreneur (player) read the experimental instructions and was randomly 

matched with another player against whom the former competed (during Step 3) in the performance 

of a task. At no point in the experiment was any player informed about their counterpart’s identity. 

Participation in the experiment was anonymous, and this anonymity was preserved throughout the 

experiment to avoid the potential influence of individual characteristics, such as gender, physical 

appearance, and age, on players’ decision making. The task consisted of ten “Raven” problems (which 

researchers frequently used to measure  cognitive ability; see, e.g., Carpenter et al. 1990) characterized 
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by varying levels of difficulty. For each problem, the player is presented with a large square containing 

three rows of three images each; however, the lower right image is missing. The overall square reflects 

a pattern that can be inferred from the images running from top to bottom and from left to right. Players 

were asked to choose the image – among eight given possibilities – that completes the pattern (see 

Figure A1 of the Appendix for an example). While working on the task, players were not allowed to 

use scratch paper, to converse with other players, or to look at others’ computer screens. Each 

participant was allowed an (individual) two-minute practice session to increase task familiarity before 

starting the competition. 

In Step 2, each player answered the following three “pre-task beliefs” questions about the 

upcoming competition. (1) Do you think you will win the competition? (2) How certain are you, from 

0% to 100%, that you will win the competition?8 (3) How many problems do you think you will solve 

correctly? The first two questions were not incentivized, but a correct guess on the third question was 

worth €1.50. The pre-task questions were repeated at the beginning of each of the six competitive 

rounds (discussed in Step 3 below). These questions are essential for constructing a measure of 

overconfidence (discussed in Section 4.3). 

In Step 3, which was repeated for six rounds, each player competed against a randomly 

matched player in working on the Raven problems for five minutes;9 the player who gave more correct 

answers was the winner of that round. In the event of a tie, the winner was determined by a random 

draw. Players were matched with a different competitor in each round in order to increase the potential 

variation in outcomes and also to preclude any learning about the matched partner’s strategies or 

performance. The multiple rounds created a time span (which would be absent in a one-shot task) that 

naturally calls for belief updates. Moreover, letting entrepreneurs perform the task in a competitive 

setting (rather than in isolation) and giving them negative feedback on their relative 

performance mirror a setting where, for example, an entrepreneur realizes that sales have declined 
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relative to the competition. Another (design-specific) advantage of using a competitive task is that it 

allows us to give entrepreneurs negative performance feedback – namely, whether or not they lost the 

competition – without disclosing their number of correct answers, which we can then use to measure 

overconfidence by comparing the expected and true task performance. 

To determine the final payment, we randomly selected one round from among the six, and 

paid the winner of that round €4.50. At the end of each round but before receiving any feedback, 

players were asked to answer the same set of three questions in Step 2, but now expressed in ex post 

(rather than ex ante) form. Thus: Do you think you have won the competition? How certain are you, 

from 0% to 100%, that you won the competition?10 How many problems do you think you solved 

correctly? As with the questions used to assess pre-task beliefs, the first two were not incentivized, 

but the last one yielded a €1.50 payoff to players who guessed the correct number. 

We randomly assigned participants to one of two treatments, feedback or no-feedback ; 100 

(resp. 105) players were assigned to the former (resp. latter). The feedback and no-feedback treatments 

differed in only one aspect: at the beginning of round t (and after round t − 1’s post-task question), 

players in the feedback treatment were informed – via a message on their computer screens – whether 

they won or lost the competition in round t − 1. A major advantage of randomly assigning the feedback 

condition is that it avoids situations whereby optimists are less active in searching for negative 

feedback because of their excessive focus on positive rather than negative events. 

In Step 4 of the experiment, participants were asked to complete the questionnaire used for 

measuring dispositional optimism and to answer questions designed to measure their risk preferences 

(see Sections 4.2 and 4.3 for details). They also filled out a questionnaire pertaining to personal 

characteristics and firm-related information. 

In Step 5, players were shown the final payoffs on their computer screens; each was paid €10 

for participating in the experiment. Additionally, we paid €4.50 to those who won a competition in 
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the randomly selected round, €1.50 for each of the rounds in which they correctly guessed the number 

of correct answers they would score (pre-task belief), €1.50 for each of the rounds in which they 

correctly guessed the number of correct answers they actually had scored (post-task belief), and an 

amount between €0.10 and €3.85 for a randomly selected lottery used to measure risk preferences (see 

Section 4.3 for details). 

 

4. Variables and Descriptive Statistics 

4.1. Dependent Variables 

Our first hypothesis states that dispositional optimism reduces the effect of negative feedback on the 

downward revision of expectations about future performance. We test this hypothesis by employing 

the dependent variable Downward revision, which is a continuous measure of the difference between 

the expected number of correct answers in the next round and the expected number of correct answers 

in the previous round. This variable is coded such that greater values correspond to larger downward 

adjustments in expected task performance. 

According to our second hypothesis, dispositional optimism impairs innovative 

effectiveness – that is, the ability of entrepreneurs to derive innovation output from R&D expenditures 

(Hirshleifer et al. 2013; Duran et al. 2016). To test this hypothesis, we follow a long tradition in 

innovation research (e.g., Hausman et al. 1984; Griliches 1990; Galasso & Simcoe 2011) that links 

R&D inputs to patents, an innovation output that is widely used as an indicator of technological 

change. Accordingly, we employ the dependent variable Patent, an indicator set equal to 1 if the firm 

has been granted any patents, and set to 0 otherwise.  

One problem with using patents to measure innovation output is that an entrepreneur may 

purposely decide not to patent, for instance owing to application and maintenance costs or because 

patents are not normally used to protect intellectual knowledge in the entrepreneur’s industry. We 
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address this concern by employing an alternative measure of innovation output, Product/process 

innovation, which indicates whether or not the company has introduced any product or process 

innovations. Finally, as a robustness check, we estimate a regression model that explicitly accounts 

for the relatively small occurrence of patenting among our sample firms (see Section 5.4 for details). 

 

4.2. Explanatory Variables 

The main explanatory variable for our first hypothesis involves the role of negative feedback and the 

moderating effect of dispositional optimism on belief updating. In particular, Negative feedback is 

operationalized as an indicator set to 1 if the player received negative feedback on the previous round’s 

task performance; this variable is set to 0 if the player was in the no-feedback treatment. Recall that 

negative feedback consists of communicating that a player lost the immediately preceding round of 

competition. 

To operationalize dispositional optimism, we adopt a self-report questionnaire often used in 

the psychology literature: the revised Life Orientation Test (LOT-R) developed by Scheirer et al. 

(1994).11 This test, which is also employed in much of the literature on entrepreneurship (e.g., Puri & 

Robinson 2007; Hmieleski & Baron 2009; Graham et al. 2013; Koudstaal et al. 2017), quantifies the 

extent to which individuals have expectations that good (resp. bad) things will be plentiful (resp. 

scarce) in the future (Crane & Crane 2007).12 Focusing on dispositional optimism accords with our 

goal of measuring attitude toward future actions – that is, belief updating.13 The LOT-R has ten items: 

three (questions 1, 4, and 10) measure optimism, another three (questions 3, 7, and 9) measure 

pessimism, and four items (questions 2, 5, 6, and 8) serve as “fillers” (see Table A1 of the Appendix).14 

Respondents rate each item on a 5-point scale: “Strongly disagree” (0 points), “Disagree” (1 point), 

“Neutral” (2 points), “Agree” (3 points), or “Strongly agree” (4 points). The final measure of 

optimism is computed by summing the scores of questions related to optimism and pessimism, where 
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the latter are reverse-coded. The final variable, Optimism, is then a continuous measure of 

dispositional optimism (ranged from 0 to 24). The interaction Negative feedback × Optimism is the 

product between our binary indicator for negative feedback and the continuous measure of 

dispositional optimism. 

To test our second hypothesis, the aforementioned measures of innovation output as dependent 

variables and also, as an explanatory variable, the interaction between optimism and innovation inputs 

were necessary. We therefore focus on R&D expenditure, for which the literature has validated a 

strongly significant association with patents (Hausman et al. 1984). Thus, we compute Ln R&D as the 

logarithm of 1 plus the amount of a firm’s R&D expenditures (the addition of 1 prevents losing, when 

we take the log, those observations with zero R&D expenditures; however, our results are robust to 

using unlogged R&D expenditures)15. The interaction Ln R&D × Optimism is the product between the 

logarithm of R&D expenditures and the level of dispositional optimism exhibited by the entrepreneur. 

 

4.3. Control Variables 

We construct several variables that are used to account for the potential confounding effect of different 

individual and firm attributes on our variables of interest. Previously, we argued that overconfidence 

plays a significant role in entrepreneurial decision making. Although overconfidence is conceptually 

distinct from optimism, the literature has stressed the importance of controlling for overconfidence in 

studies about optimism (Heger & Papageorge 2018). Moreover, overconfidence has been shown to 

make individuals less responsive to corrective feedback (Chen et al. 2015). Failing to control for 

overconfidence may thus create an omitted factor bias in our estimates. For this purpose, we construct 

a variable that captures the difference in the expectation of one’s task performance (on the Raven 

problems) and the realized value of that performance. We start by computing this difference for each 

round, after which we take the median value across all rounds (we derive identical results when using 
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a measure that varies across rounds). The resulting variable, Overconfidence, takes greater values for 

individuals who are more confident about their performance compared with their true value. This 

variable is appropriate to capture the “overestimation” aspect of the tripartite classification proposed 

by Moore and Healy (2008), which consists of overestimation of one’s actual performance, 

overplacement of one’s performance compared with that of others, and overprecision in one’s beliefs. 

Note that one of the robustness checks verifies that our results hold also when we use an additional 

variable that controls for overprecision. 

Following negative feedback, entrepreneurs whose pre-task expectation of their performance 

is relatively high – that is, who expect to solve a greater number of Raven problems – will have more 

room to lower their performance expectations than (in the extreme case) those who expect to solve 

none of the problems and so cannot make any downward revision. We account for the heterogeneity 

in initial beliefs across entrepreneurs by means of the control variable Pre-task beliefs, which 

measures the expected number of correct answers prior to executing the task in each round. 

Next, we account for entrepreneurial risk taking, which may be correlated with experiential 

learning (March 1996) and optimism (Gibson & Sanbonmatsu 2004) as well as with the propensity to 

engage in innovation activities (Duran et al. 2016). We follow the commonly used procedure 

developed by Holt and Laury (2002) to assess individuals’ preferences over a set of risky decisions. 

Every player is given a list of ten rows of paired gambles (see Table A2 of the Appendix); for each 

gamble, the player must indicate a preference by selecting either Option A or Option B. The payoffs 

of gambles in the two options are constant; the only variation is in the probability associated with each 

payoff. Therefore, for the first pair of gambles, there is only a 10% chance of receiving the high payoff 

for either option, and for the last pair of gambles, there is a 100% probability of receiving the high 

payoff. What usually occurs is that Option A is chosen for the first decision and then, at some point 

before the last decision row, the respondent switches to Option B. That “switching point”, which we 
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call Risk aversion, measures the individual’s risk preference: the higher the point, the greater the 

individual’s risk aversion.16 

We employ three variables that aim to capture the potential confounding factor of 

entrepreneurs’ demographic characteristics: age and its squared term (Age and Age 2) as well as gender 

(via the indicator Female, set equal to 1 for female entrepreneurs and to 0 otherwise). These 

demographic characteristics have been shown to correlate with both optimism and belief updating 

(Chowdhury et al. 2014; Jacobsen et al. 2014; Chopik et al. 2015), and are common control variables 

in studies that employ optimism as the explanatory variable (e.g., Puri & Robinson 2007). Human 

capital can shape patterns of belief updating as well as the ability to recognize and develop innovative 

projects (Marvel & Lumpkin 2007); we account for this factor with a dummy for having attended 

formal entrepreneurship training (Entrepreneurial training) and a dummy for having achieved an 

educational degree higher than the master’s level (Advanced educational degree). To account for any 

differences – between optimistic and pessimistic subjects – in the provision of inputs (Puri & 

Robinson 2007), we control for: (a) a set of Labor supply dummies that take values from 0 to 6, each 

corresponding to a different range of hours worked in a typical week; and (b) a set of Initial investment 

dummies that take values from 0 to 6, each corresponding to a different range of start-up investment 

amounts (in €). 

Finally, our regressions include firm-level controls in order to reduce the heterogeneity that 

could arise from firm characteristics being correlated with both explanatory and independent 

variables. These controls include: Ln Firm revenues, or company size, measured as the logarithm of 

1 plus revenues (where the “1+” is used to avoid losing observations of firms with zero revenues); Ln 

Firm age, the age of the company measured as the logarithm of one plus the number of years a firm 

has been active; and a set of Industry dummies for the main industry of company activities. Data on 

industry specialization are obtained using a survey question that asked entrepreneurs to classify their 
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firm as operating in one of the following industries: agriculture and forestry, manufacturing, energy, 

construction, information and communications technology, services, hotels and restaurants, or 

“other”. Our survey also asked entrepreneurs to provide a textual description of their business; these 

descriptions were then used to construct an alternative measure of industry specialization based on 

our manual grouping of business descriptions into standard industrial classification divisions. We 

prefer the original classification because entrepreneurs can leverage their specific knowledge when 

identifying the industry that most appropriately describes their business. However, in an untabulated 

test, we show that our findings hold regardless of which industry classification is used. 

 

4.4. Descriptive Statistics 

Appendix Table A3 illustrates the construction of each variable, while summary statistics for the 

individual characteristics are reported in Table 1. As shown, the average age of our sample’s 

entrepreneurs is 32 years, and 43% of them are women. With respect to education, 38% of the 

entrepreneurs have specific training in entrepreneurship, 64% of them hold an undergraduate degree, 

26% hold a master’s degree, and 4% have earned a more advanced degree. About half of them work 

between 40 and 60 hours per week. Dispositional optimism is on average 17.13 – a value greater than 

the 14.33, as found by Scheier et al. (1994), among college students. This result aligns with the notion 

that entrepreneurs exhibit a distinctively high level of dispositional optimism (Puri & Robinson 2013). 

[[ INSERT Table 1 about Here ]] 

In regard to firm-level characteristics, Table 2 shows that our sample firms make on average 

€80,000 of annual revenues and are six years old. Moreover, these firms spend about €2,000 annually 

on R&D (€10,000 for firms with non-zero R&D spending). Among the sample firms, 16% hold at 

least one patent and 72% of them have introduced at least one product or process innovation. The 
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industry distribution is reported in the lower panel of Table 2, while correlations among all the 

variables employed in our analyses are given in Appendix Tables A4–A5. 

[[ INSERT Table 2 about Here ]] 

 

5. Findings 

In this section, we start by discussing the experimental analyses used to test our first hypothesis: that 

dispositional optimism is negatively associated with one’s propensity to update individual 

expectations of success after receiving negative feedback. We then employ firm-level data to test our 

second hypothesis: that dispositional optimism is negatively associated with innovation effectiveness. 

 

5.1. Optimism and Belief Updating: Descriptive Evidence 

We begin with t-test comparisons of belief updating across various conditions of feedback and 

dispositional optimism; results are presented in Table 3, whose first row presents the average value of 

expected task performance prior to executing the task. The entrepreneurs in our sample expected to 

solve an average of 7 (out of 10) problems correctly. The table also reveals that highly optimistic 

entrepreneurs (i.e., those whose optimism is above the median value) expected to solve a greater 

number of problems than did their low-optimism peers: the average for the former group is 7.4 while 

that for the latter is 6.8 (p < 0.01). 

[[ INSERT Table 3 about Here ]] 

Our second assessment concerns the effect of negative feedback on the extent to which 

entrepreneurs revise downward their expected performance in the upcoming competition.17 As shown 

in the second row of Table 3, compared with entrepreneurs who do not receive any feedback, those 

who receive negative feedback revise downward their expected performance by 0.12. This value 

represents the average downward revision made by all entrepreneurs (i.e., regardless of their optimism 



22 

level). The last row of Table 3 shows the average downward revision separately for high-optimism 

and low-optimism entrepreneurs. In response to negative feedback – and consistent with our 

hypothesis – low-optimism entrepreneurs make a downward revision while high-optimism 

entrepreneurs do not. The average difference (between low- and high-optimism entrepreneurs) in the 

extent of downward revision is equal to 0.32 (p < 0.01).18 

 

5.2. Optimism and Belief Updating: Regression Analysis 

To test Hypothesis 1, we use a linear regression in which the dependent variable is the continuous 

measure Downward revision and the key explanatory variables are the dummy Negative feedback, the 

continuous measure Optimism, and the interaction between the latter two variables. The longitudinal 

dimension of the sample used for this analysis spans the rounds of the experiment.  

Table 4 presents the results.19 Column [1] pertains to a parsimonious model that controls only 

for the experimental measures of overconfidence, risk aversion, and pre-task beliefs. These controls 

are useful to avoid attributing to optimism any effects on belief updating that may be due to other 

behavioral traits. In columns [2] and [3], we augment the model with (respectively) individual-level 

and firm-level controls, while column [4] uses the full set of controls. Our estimates are based on 

standard errors clustered by entrepreneur, which are useful to account for heteroskedasticity and serial 

correlation in the residuals. 

[[ INSERT Table 4 about Here ]] 

The values reported in Table 4 show that receiving negative feedback on past task performance 

triggers a downward revision – whose statistical significance ranges from 1% to 5% – in expected 

performance. With regard to our variable of interest (i.e., the interaction between negative feedback 

and optimism), we find a negative and significant effect (p < 0.01 in the full model). In accord with 
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our hypothesis, this result indicates that a greater extent of dispositional optimism impairs an 

entrepreneur’s propensity to make downward adjustments in expected performance. 

Examining the coefficients of our control variables reveals that overconfidence is negatively 

associated with downward adjustments. Pre-task beliefs are positively associated with such 

adjustments; that is, participants with a higher pre-task expectation of their performance tend to make 

negative adjustments in performance expectations. Firm age appears also to be positively associated 

with the extent of downward adjustment. 

 [[ INSERT Figure 2 about Here ]] 

To facilitate interpretation of the results in column [4], we provide a graphical illustration in 

Figure 2. It can be seen that the magnitude of downward revision in performance expectations 

following negative feedback is pronounced for low-optimism entrepreneurs (i.e., whose optimism is 

one standard deviation below the mean), but almost negligible for high-optimism entrepreneurs 

(whose optimism is one standard deviation above the mean). Simple slope analyses confirm that 

negative feedback is positively associated with downward revisions for low-optimism entrepreneurs 

(p < 0.01), whereas this association is insignificant for high-optimism entrepreneurs (p = 0.529).	 

 

5.3. Optimism and Innovation Effectiveness 

We now test our second hypothesis, which concerns the negative effect of dispositional optimism on 

an entrepreneur’s innovation effectiveness (i.e., the capacity to transform innovation inputs into 

innovation output). Unlike the previous analysis, in which we exploited different individual 

realizations across experimental rounds, in this case we use the data set’s cross-sectional dimension 

(n = 205) because firm-level variables do not change from one round of the experiment to the next. 

Our main dependent variable is the Patent indicator, which is set to 1 if the company has been granted 

any patents (and to 0 otherwise). The explanatory variables are: Ln R&D inputs, the logarithm of the 
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funds spent on research and development; Optimism, our continuous variable for the level of 

dispositional optimism; and their interaction Ln R&D inputs × Optimism. Our estimates are derived 

using a linear probability model with standard errors adjusted for heteroskedasticity. 

[[ INSERT Table 5 about Here ]] 

Table 5 presents the results obtained when we include, in the same sequence, the control 

variables used in previous tables. As shown in columns [1]–[4], R&D inputs have a positive and 

statistically significant effect on the likelihood of being granted at least one patent. This result is 

consistent with the literature on patent production (e.g., Galasso & Simcoe 2011) – according to which 

R&D knowledge increases the likelihood of patenting. However, the coefficient of the interaction 

between R&D and optimism is negative and significant at the 1% – 5% levels. In other words, 

dispositional optimism renders entrepreneurs significantly less able to generate valuable innovation 

output from their innovation effort. Therefore, in line with Hypothesis 2, high optimism weakens the 

relationship between R&D inputs and patenting. 

[[ INSERT Figure 3 about Here ]] 

We present Figure 3 as a means of facilitating the interpretation of our results in the full model 

of column [4]; this figure illustrates how optimism and R&D expenditure combine to affect the 

likelihood of patenting. In accord with our second hypothesis, the graph shows that R&D inputs yield 

patents to a significantly lesser extent for entrepreneurs with a high level of dispositional optimism 

(i.e., one standard deviation above the mean). Simple slope analyses confirm that while R&D is 

positively associated with patenting for low-optimism entrepreneurs (p < 0.01), this association is 

insignificant for high-optimism entrepreneurs (p = 0.703). 

[[ INSERT Table 6 about Here ]] 

Table 6 shows our findings when the dependent variable is Product/process innovation, a 

dummy set to 1 if the company has introduced any product or process innovations (or to 0 otherwise). 
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This measure is used to capture innovation output even among companies that do not file patents on 

their innovation. The results given in this table show that our findings are robust to this alternative 

approach. 

 

5.4. Additional Tests 

5.4.1. Simulated logit coefficients 

Our regressions involving binary dependent variables (Tables 5–6) were estimated using linear 

probability models. In untabulated tests, we verify that the results are robust to using logit or probit 

models instead. Moreover, we followed the procedure described by Zelner (2009) to assess their 

robustness. Table A6 of the Appendix reports the mean value of logit coefficients (and corresponding 

95% confidence intervals) derived from running 1,000 simulations using Clarify’s software suite. The 

null hypothesis of zero effects is rejected for all of the coefficients reported in the table. 

Figure A2 of the Appendix plots the difference in the predicted probability of downward 

revision associated with a change from no feedback to negative feedback at different levels of 

dispositional optimism; it also shows the upper and lower bounds of the 95% confidence interval 

derived from the simulation approach described. It is evident that the differential probability of 

downward revision upon receiving negative feedback is positive and different from zero for low to 

moderate levels of optimism. In these instances, negative feedback increases the probability of 

downward revision as compared with the no-feedback condition. However, the predicted likelihood 

falls as optimism rises, and the confidence interval reaches zero (making the effect insignificant) when 

optimism exceeds 18. For highly optimistic entrepreneurs, then, the predicted probability of 

downward revision after negative feedback is indistinguishable from that obtained in the absence of 

feedback. These findings are fully consistent with the evidence presented in Tables 3–4. 
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The analysis illustrated in Figure A3 of the Appendix is analogous, but here we examine the 

difference in the probability of patenting associated with a change in optimism from low to high at 

different levels of R&D (i.e., the variables pertaining to our second hypothesis). This figure shows 

that, when R&D is low, the predicted probability of high-optimism entrepreneurs being granted a 

patent is indistinguishable from that for low-optimism entrepreneurs. However, as R&D increases, the 

predicted probability of patenting among high-optimism entrepreneurs exhibits a significant decay as 

compared with that for their low-optimism counterparts. These results confirm our previous findings 

that dispositional optimism impairs the ability of entrepreneurs to translate higher R&D expenditures 

into a greater likelihood of being awarded patents. 

 

5.4.2. Optimism and the level of R&D investment 

We test the association between optimism and the amount of R&D spending by estimating a regression 

with R&D expenditures as the dependent variable and optimism as the main explanatory variable; the 

control variables are the same as those used in Tables 4–6. We estimate this model with an OLS 

regression using the logarithm of 1 plus R&D as dependent variable (as before, the “1+” is used so 

that we can retain firms with zero R&D expenditures). As an alternative, we use a Poisson model 

(estimated via the quasi–maximum likelihood method), which, despite being originally developed for 

count variables, is well suited for dependent variables that include zeros because it avoids the need to 

impose transformations for handling such zeros and also allows for non-homoskedastic residuals 

(Santos & Tenreyro 2006). The results of these regressions are presented in Table A7 of the Appendix, 

which shows a positive and significant association between dispositional optimism and R&D 

spending. In developing our hypothesis on optimism and innovation effectiveness, we have argued 

that optimists may invest in too many R&D projects because of a lower threshold for selecting projects 

(see Section 2.2). An interpretation of the finding in Table A7 is that, rather than adopting a lower 
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threshold to select innovation projects, optimists invest more in R&D projects in the right tail (or 

central part) of the quality distribution, which should result in a high likelihood of success. This 

interpretation, however, is inconsistent with our finding that optimistic entrepreneurs face more 

difficulties in transforming R&D inputs into valuable output (Tables 5–6): high-optimism 

entrepreneurs derive less innovation output than low-optimism entrepreneurs from a given amount of 

R&D, suggesting that the average quality of such R&D is lower. 

 

5.4.3. The effect of belief update on innovation effectiveness 

Our test of Hypothesis 1 established that optimism reduces alertness to negative feedback, while our 

test of Hypothesis 2 showed that optimism hampers innovative effectiveness. Seeking to connect the 

insights garnered from these two hypotheses, in this section we test whether alertness to negative 

feedback matters for innovation effectiveness. To this end, we measure entrepreneurs’ propensity to 

update downward their beliefs – that is, the sum of downward updates made across the experiment 

(Cumulated downward revisions) – and use both that variable and its interaction with R&D expenses 

as additional explanatory variables in the model of column [4] in Table 5. We also control for a set of 

dummies corresponding to the number of negative feedback received across rounds (i.e., we estimate 

the effect of cumulated downward revisions for subjects within the same level category of negative 

feedback). Results are reported in Table A8 of the Appendix. Column [1] reproduces the findings 

from Table 5 with the inclusion of the negative feedback dummies. The key results are reported in 

column [2], which shows that, while the interaction between R&D and optimism remains negative, 

the interaction between R&D and cumulated downward revisions is positive and significant (p < 0.01): 

entrepreneurs who make more downward updates are also better able to obtain patents from their R&D 

efforts. Together, these findings are in line with existing insights (e.g. Jain 2013) suggesting that 

learning spurs an entrepreneur’s ability to conduct successful innovation. 
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5.4.4. Other robustness checks 

As discussed in Section 4, overconfidence is a broad concept that subsumes three cognitive biases: 

overestimation, overplacement, and overprecision (Moore & Healy 2008). Our analyses so far have 

controlled for a variable that primarily captures the overestimation bias – that is, the discrepancy 

between one’s expectation of performance and one’s actual performance. It is also useful to verify 

that our results hold when controlling for overprecision. Toward that end, we take advantage of a post-

task question that asks entrepreneurs how certain they are (from 0% to 100%) that they have won the 

competition. Taking the median of responses to this question across each round and using it as an 

additional control variable, we find that all our results are confirmed in terms of both statistical 

significance and economic magnitude (results untabulated). 

Our analyses concerning the first hypothesis were performed using negative feedback derived 

from the lowest performance in a competition among pairs of entrepreneurs (i.e. the negative feedback 

occurs whenever an entrepreneur loses a competition). As a result, entrepreneurs who receive negative 

feedback may have lower cognitive abilities than those who do not. Even though our analysis 

controlled for several individual characteristics, we perform an additional test that controls for the 

heterogeneity in individual skills. Our regressions in Tables 4–5 compare entrepreneurs that received 

negative feedback with entrepreneurs in the no-feedback condition. As a result, it was not possible to 

control for individual fixed effects because the explanatory variable measuring negative feedback did 

not display within-individual variation. To gain such variation, we include in the analysis the 

observations associated with positive feedback, and thus capitalize on the fact that negative and 

positive feedback can occur for a given individual across the various experimental rounds. We then 

construct a dummy equal to 1 for negative feedback, and zero otherwise (i.e., positive feedback or no 

feedback). The model is estimated using all 205 entrepreneurs from the second to the sixth round (the 

first round is excluded because it does not allow construction of our dependent variable, i.e., the 
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change in performance expectation). Results reported in Table A9 of the Appendix yield support for 

our first hypothesis even after including individual fixed effects, which control for differences in skills 

(and all other constant characteristics) across individuals. It should be noted that this model includes 

neither the direct effect of optimism nor the controls of the previous models (education, gender, age, 

etc.) because they do not vary across rounds and thus cannot be used in a model that includes 

individual fixed effects; the only control that displays variation across rounds, and which is thus 

included in the model, is the one that measures pre-task beliefs.  

To further ameliorate the concern that received negative feedback is associated with lower 

problem-solving skills, we perform a test based on the exogenous assignment of negative feedback. 

Although this task proved challenging for practical reasons,20 we were able to gather data from 30 

entrepreneurs and estimate a regression contrasting the effect of negative exogenous feedback versus 

no feedback. This analysis confirms that the coefficient of the interaction between optimism and 

negative feedback has the same sign as that in our main analyses (p = 0.06). 

A final issue to be noted is related to the use of patents as the dependent variable when testing 

our second hypothesis. We have already acknowledged that one problem with this approach is that 

patents are rather rare among our sample firms. To circumvent this problem, we used an alternative, 

and more inclusive, measure of innovation output that captures product and process innovation. To 

address the issue more explicitly, we verify in an untabulated test that our patent results hold also 

when using a “rare event” logistic regression (King & Zeng 2001) that accounts for the limited number 

of patenting firms in our sample. 

 

6. Discussion 

To succeed in uncertain environments, entrepreneurs must be able to interpret signals efficiently and 

be willing to revise their expectations about successful and unsuccessful actions. However, 
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entrepreneurs have often been portrayed as reluctant to seize learning opportunities from new 

information (e.g., Parker 2006). To elucidate the mechanisms behind this finding, the literature has 

concentrated on the role of cognitive biases in shaping entrepreneurs’ learning processes (e.g., Aldrich 

& Yang 2014). Nevertheless, existing accounts of how entrepreneurs update their beliefs in the wake 

of external signals remain incomplete. By integrating insights from cognitive psychology and theories 

of entrepreneurial decision-making, we have shown that the tendency of entrepreneurs to revise 

expectations about individual success in response to negative feedback depends strongly on their level 

of dispositional optimism. 

Our conclusion is based on a laboratory experiment involving real-world entrepreneurs whose 

level of optimism was examined and whose updating of beliefs was tracked over the course of the 

experiment. We then relate, via regression analyses, the variables thus elicited to comprehensive 

information about the entrepreneurs’ ventures. The resulting evidence supports our hypotheses. First, 

dispositional optimism reduces the propensity of individuals to adjust their expectations about their 

own performance following feedback informing of a past instance of failure. Second, excessive 

optimism leads to a discrepancy between innovation ideas and innovation output, which translates 

into significantly lower innovation effectiveness. 

 

6.1. Contributions and Implications 

Our study makes three contributions to the vibrant debate on the psychological perspectives of 

entrepreneurship. First, in coupling insights from the literature on optimism and entrepreneurial 

learning, we take a relevant step forward by showing how negative performance feedback leads to 

different patterns of belief updating depending on the level of dispositional optimism (i.e., there is a 

significant difference in how high-optimism and low-optimism entrepreneurs incorporate negative 

feedback into their belief updating). This result is a novel one that can help reconcile extant findings, 



31 

which variously characterize optimism as being either detrimental or beneficial to new ventures. In 

this way, we broaden existing knowledge (e.g., Sharot et al. 2011, 2012) of how optimism, envisioned 

here as a personal trait of the entrepreneur, can affect the interpretation of negative signals in the 

dynamic context of entrepreneurial innovation. Second, we exploit not only experimental data but also 

survey-based variables to probe the cognitive mechanisms of belief updating; this approach has the 

additional advantage of allowing us to distinguish optimism from the potentially confounding traits 

of overconfidence and risk aversion. Third, we advance the literature on the effect of optimism on 

business outcomes. Despite innovation effectiveness having salient implications for firm value 

(Hirshleifer et al. 2013), it is seldom addressed in the entrepreneurial research on optimism, which has 

focused mostly on new ventures’ performance and growth (Hmieleski & Baron 2009; Baron et al. 

2011; Hmieleski et al. 2013). 

Existing accounts typically view entrepreneurs as individuals who pursue or create an 

opportunity with the aim of exploiting it, a view that has been labeled the individual–opportunity 

nexus (Shane 2003). From this perspective, the ability of entrepreneurs to learn from external feedback 

is dependent on the environment’s contextual features and/or the vagaries of their respective 

backgrounds and training – factors that shape the cognitive mechanisms used to process information. 

An indirect implication of our study is that entrepreneurship education should emphasize the 

importance of maintaining a balance between optimism and realism. Although we acknowledge that 

optimistic entrepreneurs may be well positioned to take advantage of innovation trends (Puri & 

Robinson 2007), our results suggest that an entrepreneur’s innovation effectiveness may well suffer 

if such optimism is not tempered by a realistic assessment of the start-up project’s true potential. 
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6.2. Limitations and Future Research 

A central question pertains to the direction of causality indicated by our results. Although we have 

assumed that causation runs from optimism to belief updating, one could argue that the opposite 

direction is also plausible – in other words, that disregarding negative feedback makes individuals 

more optimistic. However, our interpretation is supported by research that shows optimism to be a 

stable trait over time and across situations (see, e.g., Hmieleski & Baron 2009; Carver et al. 2010). 

Studies that measure the optimism of individuals at different times have documented high correlations 

(from 0.6 to 0.8) over periods as short as a few weeks and as long as ten years (for a review, see Carver 

et al. 2010). Part of this stability is derived from the genetic make-up of individuals (Schulman et al. 

1993) – based on studies of twins, a heritability of between 25% and 36% is proposed (Plomin et al. 

1992; Mosing et al. 2009) – as well as from childhood environment (Heinonen et al. 2006). Even in 

the wake of extremely negative life events, such as cancer diagnosis, optimism has been shown to be 

quite stable.21 These insights suggest that optimism provides precursory variations of how individuals 

interpret feedback over time. We nonetheless acknowledge the challenge of deriving precise causal 

inference, especially when one considers the difficulty of randomizing optimism in empirical studies. 

Our experiment relied on a sample of entrepreneurs in Spain. Although optimism is widely viewed as 

a universal aspect of human behavior (Sharot et al. 2011; Gallagher et al. 2012), future studies could 

extend our analysis to broader samples of entrepreneurs from different countries and institutional 

contexts. 

A potential limitation common to the use of surveys to gather firm-level data pertains to self-

reporting biases. A related issue pertains to the use of patents as a metric for innovation output. Patents 

frequently serve as a proxy for innovation effort (Griliches 1990). However, patents are limited in the 

sense that they do not cover potentially valuable innovations that are protected by other mechanisms 

such as trade secrets. Although we used an alternative outcome based on product and process 
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innovations, the external validity of our findings could be assessed further by employing additional 

measures of success – for example, the ability to raise funds or a track record of introducing successful 

products. Future studies may employ specific survey-based or experimental variables to understand 

how optimism influences the selection of innovative projects according to their quality.  

Our hypotheses have concerned the effect of dispositional optimism on both belief updating 

and innovation effectiveness (as proxied by the sensitivity of patenting likelihood to R&D). Drawing 

on existing insights from the learning literature, we have also proposed the existence of a theoretical 

link between these latter outcomes, according to which the inability to update belief due to optimism 

may impair innovation effectiveness. However, due to data limitations, we have not been able to 

submit this latter idea to empirical testing. Future works could adopt more direct measures of 

innovation effectiveness to probe into the mediating role of learning in the relationship between 

optimism and innovation, and thus gain a broader understanding of the behavioral underpinnings of 

entrepreneurial innovation. 

 

7. Conclusion 

Successful entrepreneurial activities hinge on the ability to update expectations continually (Minniti 

& Bygrave 2001; Parker 2006). More generally, the literature has stressed that learning is an essential 

element of a new firm’s success (Dencker et al. 2009). Our results indicate that entrepreneurs with 

higher levels of dispositional optimism tend to disregard negative performance feedback when 

updating their beliefs about future performance. Furthermore, dispositional optimism is inimical to 

innovation effectiveness: optimistic entrepreneurs overvalue their capacity to successfully transform 

R&D input onto innovation outputs. 

Recent works have emphasized the importance of using scientific methods when gauging the 

feasibility of entrepreneurial ideas (Gambardella et al. 2019). Moreover, there is early evidence that 
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the ability to learn from failure can to some extent be developed, e.g., through the transfer of successful 

routines (Dahlin et al. 2018), Adding to this debate, our findings suggest that accounting for 

psychological elements is critical to the design of effective policy interventions and entrepreneurship 

training courses aimed at increasing alertness and encouraging the critical assessment of external 

signals. 
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Figure 1.  
Overview of the experimental design 

  
 
 

Stage 1 
Instructions, random 
match, and practice 

round 
• Welcome and instructions 

about the experiment 
• Random match between 

players (in pairs) at each 
round

• Two-minute practice round 
of the main task (Raven 
test)

Stage 2 (for 6 rounds) 
Pre-task belief 

questions
• Do you think you will win 

the competition?
• How certain are you, from 

0% to 100%, that you will 
win the competition?

• How many problems do you 
think you will solve 
correctly? (incentivized 
€1.5)

Stage 3 (for 6 rounds) 
Task plus post-task 

belief questions
• Task: 10 Raven questions 

for 5 minutes
• Payoff: €4.5 (the player 

who scores the higher 
number of correct answers 
wins the competition)

• Do you think you have won 
the competition?

• How certain are you, from 
0% to 100%, that you won 
(lost) the competition? 

• How many problems do you 
think you have solved 
correctly? (incentivized 
€1.5)

Stage 4 
Optimism,  risk, and 

other individual 
characteristics

• Life Orientation Test -
Revised (Scheier & Carver 
1992)

• Seligman Test (Seligman 
2000) 

• Risk preferences: Holt and 
Laury (2002)

• Questionnaire (socio-
demographic and business-
related questions)

Stage 5
Final payoffs screen 

• Show-up fee:€10
• Task-competition: €4.5 

(only 1 randomly chosen)
• Pre-task belief questions: 
€1.5 (in each round if they 
answer correctly)

• Post-task belief questions: 
€1.5 per round if the answer 
is correct

• Risk preferences test (1 
question out of 10 randomly 
chosen and paid)
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Treatment “Feedback” 

After each round, participants receive 
feedback about their performance, i.e., 

whether they lost or won the competition 

Treatment “No feedback” 
Participants do not receive any 

feedback about their 
performance 
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Figure 2. 
Relationship between optimism and negative feedback 

 

 
 

 
 
 
 
 
 

Figure 3. 
Relationship between optimism and innovation effectiveness 
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Table 1. 
Entrepreneurs’ characteristics 

 
Summary statistics Mean SD Min Max Obs. 
Age 32.22 11.80 17 66 205 
Female 0.43 0.50 0 1 205 
Entrepreneurial training 0.38 0.49 0 1 205 
Advanced educational degree 0.03 0.17 0 1 205 
Dispositional optimism 17.13 3.78 8 24 205 
Overconfidence -0.28 1.49 -6 4.5 205 
Risk 4.96 2.87 1 11 205 

 
Hours worked per week % Cumulated Obs. 
Less than 40 34 34 205 
40 to 50 35 69 205 
51 to 60 20 89 205 
61 to 70 4 93 205 
71 to 80 3 96 205 
More than 80 4 100 205 

 

Notes: See Table A3 of the Appendix for details on the variables. 
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Table 2. 
Business characteristics 

 
Summary statistics Mean SD Min Max Obs. 
Firm revenues 81,507 301,924 0 3,000,000 205 
Firm age 6.33 8.93 0 61 205 
R&D inputs 1,785 8,553 0 100,000 205 
Patents 0.16 0.36 0 1 205 
Product/process innovation 0.72 0.45 0 1 205 

 
Industry distribution % Cumulated Obs. 
Services 25 25 205 
Hotels and restaurants 11 36 205 
Manufacturing 6 42 205 
Information and communication technology 5 47 205 
Agriculture and forestry 3 50 205 
Construction 2 52 205 
Energy 2 54 205 
Other 46 100 205 

 

Notes: Firm revenues and R&D inputs are measured in €. See Table A3 of the Appendix for details on the 
variables. 
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Table 3. 
Summary statistics on belief updating 

 

 
All 
[1] 

High 
optimism 
[2] 

Low 
optimism 
 [3] 

Difference 
[3] - [2] 

Pre-task 7.056 7.370 6.767 -0.603** 
belief    (0.118) 

 
All 
[1] 

No 
feedback 
[2] 

Negative 
feedback 
[3] 

Difference 
[3] - [2] 

Downward -0.036 -0.073 0.046 0.119+ 
revision    (0.067) 

 
All 
[1] 

High 
optimism 
 [2] 

Low 
optimism 
 [3] 

Difference 
[3] - [2] 

Downward revision 0.046 -0.132 0.188 0.320** 
after negative feedback    (0.105) 

 

Notes: Standard errors (in parentheses). +p < 0.10; *p < 0.05; **p < 0.01. 
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Table 4. 
Negative feedback and downward revision of entrepreneurs’ beliefs: interaction models 

 
Dependent variable: Downward revision 
  
 [1] [2] [3] [4] 
Negative feedback 1.5864* 1.6055* 1.9364** 2.0630** 
 (0.6561) (0.6759) (0.6935) (0.7093) 
Negative feedback × Optimism -0.0808* -0.0788* -0.1016* -0.1046** 
 (0.0366) (0.0369) (0.0396) (0.0401) 
Optimism  -0.0018 -0.0111 0.0104 0.0051 
 (0.0240) (0.0228) (0.0254) (0.0254) 
Overconfidence -0.2353** -0.2572** -0.2570** -0.2748** 
 (0.0696) (0.0761) (0.0746) (0.0768) 
Risk aversion -0.0410+ -0.0379 -0.0502* -0.0438 
 (0.0245) (0.0261) (0.0246) (0.0271) 
Pre-task belief 0.5663** 0.5811** 0.5865** 0.6032** 
 (0.0984) (0.0996) (0.1013) (0.1014) 
Female  0.2383+  0.3033* 
  (0.1304)  (0.1355) 
Age  0.0226  0.0048 
  (0.0300)  (0.0367) 
Age2  -0.0002  -0.0000 
  (0.0004)  (0.0005) 
Entrepreneurship training  0.0422  0.0484 
  (0.1144)  (0.1279) 
Advanced educational degree  0.0235  0.0165 
  (0.1193)  (0.1314) 
Ln firm revenues   -0.0268 -0.0297 
   (0.0186) (0.0204) 
Ln firm age   0.1702* 0.1735+ 
   (0.0781) (0.0893) 
Labor supply dummies No Yes No Yes 
Industry dummies No No Yes Yes 
Initial investment dummies No No Yes Yes 
Obs. 784 784 784 784 

 

Notes: See Table A3 of the Appendix for details on the variables. Intercept included but not reported. Standard errors 
(in parentheses) are clustered by participant. +p < 0.10; *p < 0.05; **p < 0.01. 
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Table 5. 
Dispositional optimism and innovative effectiveness: Patents 

 
Dependent variable: Patents 
   

  

 [1] [2] [3] [4] 
Ln R&D 0.5192* 0.5104** 0.5318* 0.5067*  
 (0.2324) (0.1905) (0.2500) (0.1973)    
Ln R&D inputs × Optimism -0.0251* -0.0245** -0.0248* -0.0236*  
 (0.0115) (0.0093) (0.0125) (0.0099)    
Optimism 0.0167** 0.0172** 0.0142* 0.0161*  
 (0.0058) (0.0062) (0.0063) (0.0067)    
Overconfidence 0.0212 0.0379* 0.0271 0.0419*  
 (0.0171) (0.0185) (0.0189) (0.0206)    
Risk aversion -0.0177* -0.0099 -0.0174+ -0.0096    
 (0.0088) (0.0080) (0.0101) (0.0094)    
Female  0.0230  0.0022    
  (0.0510)  (0.0589)    
Age  -0.0505**  -0.0465** 
  (0.0141)  (0.0158)    
Age2  0.0006**  0.0006** 
  (0.0002)  (0.0002)    
Entrepreneurship training  -0.0461  -0.0602    
  (0.0517)  (0.0582)    
Advanced educational degree  -0.0044  -0.0184    
  (0.0564)  (0.0600)    
Ln firm revenues   0.0015 -0.0030    
   (0.0080) (0.0080)    
Ln firm age   -0.0103 0.0095    
   (0.0380) (0.0382)    
Industry dummies No No Yes Yes 
Labor supply dummies No Yes No Yes 
Initial investment dummies No No Yes Yes 
Obs. 205 205 205 205 

 

Notes: Intercept included but not reported. See Table A3 of the Appendix for details on the variables. Robust 
standard errors are reported in parentheses. +p < 0.10; *p < 0.05; **p < 0.01. 
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Table 6. 
Dispositional optimism and innovative effectiveness: Product/process innovation 

 
Dependent variable: Product/process innovation 
 
 [1] [2] [3] [4] 
Ln R&D inputs 0.4082** 0.3928** 0.4732** 0.4648** 
 (0.1097) (0.1290) (0.1299) (0.1484)    
Ln R&D inputs × Optimism -0.0150** -0.0145* -0.0176** -0.0175* 
 (0.0056) (0.0066) (0.0066) (0.0076)    
Optimism 0.0126 0.0140 0.0135 0.0157    
 (0.0095) (0.0096) (0.0094) (0.0096)    
Overconfidence 0.0066 0.0172 0.0211 0.0316    
 (0.0217) (0.0238) (0.0219) (0.0243)    
Risk aversion 0.0267** 0.0276* 0.0359** 0.0388** 
 (0.0101) (0.0110) (0.0105) (0.0114)    
Female  0.0832  0.0617    
  (0.0671)  (0.0666)    
Age  -0.0142  -0.0111    
  (0.0180)  (0.0181)    
Age2  0.0001  0.0001    
  (0.0002)  (0.0002)    
Entrepreneurship training  -0.0268  -0.0928    
  (0.0665)  (0.0706)    
Advanced educational degree  0.0359  0.0302    
  (0.0762)  (0.0769)    
Ln firm revenues   -0.0205** -0.0248** 
   (0.0078) (0.0083)    
Ln firm age   -0.0259 -0.0036    
   (0.0439) (0.0514)    
Industry dummies No No Yes Yes 
Labor supply dummies No Yes No Yes 
Initial investment dummies No No Yes Yes 
Obs. 205 205 205 205 
 

Notes: Intercept included but not reported. See Table A3 of the Appendix for details on the variables. Robust 
standard errors are reported in parentheses. +p < 0.10; *p < 0.05; **p < 0.01. 
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Appendix Figure A1. 
Example of a Raven problem 

 
Subjects are asked to choose the best fit – in terms of the boxed 3 × 3 pattern – for the missing image, from 
among the eight figures at the bottom. 
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Appendix Figure A2. 
Optimism and negative feedback: Predicted probabilities and confidence intervals 

 
 
  
 
 
 
 

Appendix Figure A3. 
Optimism and innovation effectiveness: Predicted probabilities and confidence intervals 
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Appendix Table A1. 
Life Orientation Test Revised (LOT-R) 

 
Please answer the following questions about yourself indicating the extent of your agreement using the 
following scale: 
4= I agree a lot  
3= I agree a little  
2= I neither agree nor disagree  
1= I disagree a little  
0= I disagree a lot 

 
1. In uncertain times, I usually expect the best:    

0                           1                                  2                                                3                            4 
 
2. It is easy for me to relax: 

0                           1                                  2                                                3                            4 
 
3. If something can go wrong for me, it will: 

0                           1                                  2                                                3                            4 
 
4. I am always optimistic about my future:  

0                           1                                  2                                                3                            4 
 
5. I enjoy my friends a lot:  

0                           1                                  2                                                3                            4 
 
6. It is important for me to keep busy: 

0                           1                                  2                                                3                            4 
 
7. I hardly ever expect things to go my way: 

0                           1                                  2                                                3                            4 
 
8. I don't get upset too easily: 

0                           1                                  2                                                3                            4 
 
9. I rarely count on good things happening to me: 

0                           1                                  2                                                3                            4 
  
10.  Overall, I expect more good things to happen to me than bad:  

 0                           1                                  2                                                3                            4 
 

Note: This appendix contains the list of original questions from Scheirer et al. (1994) used to measure dispositional 
optimism, which is computed as the sum of the answers to questions 1, 3, 4, 7, 9, and 10. Questions 2, 5, 6, and 8 are used 
as fillers. Following the original procedure (Scheirer et al. 1994), we reversed the answers to questions 3, 7, and 9 before 
summing up the answers of all questions. 
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Appendix Table A2. 
Risk preferences test (from Holt & Laury 2002) 

 
After examining the probabilities and payoffs, the subject chooses Option A or Option B by marking the 
corresponding box. The computer will randomly select one of these ten questions, and the subject will be 
paid based on the result. 
 

⎕ Option A:  €2.00 with probability 10% or €1.60 with probability 90% 
⎕ Option B:  €3.85 with probability 10% or €0.10 with probability 90% 
 
⎕ Option A:  €2.00 with probability 20% or €1.60 with probability 80%  
⎕ Option B:  €3.85 with probability 20% or €0.10 with probability 80% 
 
⎕ Option A:  €2.00 with probability 30% or €1.60 with probability 70%  
⎕ Option B:  €3.85 with probability 30% or €0.10 with probability 70% 
 
⎕ Option A:  €2.00 with probability 40% or €1.60 with probability 60%  
⎕ Option B:  €3.85 with probability 40% or €0.10 with probability 60% 
 
⎕ Option A:  €2.00 with probability 50% or €1.60 with probability 50%  
⎕ Option B:  €3.85 with probability 50% or €0.10 with probability 50% 
 
⎕ Option A:  €2.00 with probability 60% or €1.60 with probability 40%  
⎕ Option B:  €3.85 with probability 60% or €0.10 with probability 40% 
 
⎕ Option A:  €2.00 with probability 70% or €1.60 with probability 30%  
⎕ Option B:  €3.85 with probability 70% or €0.10 with probability 30% 
 
⎕ Option A:  €2.00 with probability 80% or €1.60 with probability 20%  
⎕ Option B:  €3.85 with probability 80% or €0.10 with probability 20% 
 
⎕ Option A:  €2.00 with probability 90% or €1.60 with probability 10%  
⎕ Option B:  €3.85 with probability 90% or €0.10 with probability 10% 
 
⎕ Option A:  €2.00 with probability 100% or €1.60 with probability 0%  
⎕ Option B:  €3.85 with probability 100% or €0.10 with probability 0% 
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Appendix Table A3. 
Variable description 

 

Name Description 

Dependent variables  

Downward revision  Variable equal to the difference between the expected number of correct 
answers in the next round and the expected number of correct answers in 
the previous round. The variable has been coded such that greater values 
correspond to greater downward revisions 

Patent Binary variable equal to one if the firm reports any patent; zero otherwise 

Product/process innovation Binary variable equal to one if the firm reports the introduction of any 
product or process innovation; zero otherwise 

  

Independent variables  

Negative feedback  Dummy variable equal to one if the entrepreneur received negative 
feedback about the performance of the previous round; zero for the no-
feedback condition 

Optimism Continuous measure of dispositional optimism computed as the sum of 
the entrepreneurs’ answers (on a Likert-based scale: 0 = Strongly 
disagree; 1 = Disagree; 2 = Neutral; 3 = Agree; 4 = Strongly agree) to a 
number of questions contained in the revised Life Orientation Test 
(LOT) developed by Scheirer et al. (1994). See Table A1 of the 
Appendix for the full list of questions. The final score of dispositional 
optimism is the sum of the answers to questions 1, 3, 4, 7, 9, and 10. 
Questions 2, 5, 6, and 8 are used as fillers. Following the original 
procedure (Scheirer et al. 1994), we reversed the answers to questions 3, 
7, and 9 before summing up the answers of all questions 

Ln R&D inputs Natural logarithm of one plus the amount of R&D expenditure (in €) 
where one is added in order to avoid excluding observations with zero 
R&D 

Cumulative downward revisions Sum of the continuous variable measuring the cumulative number of 
downward revisions made by each entrepreneur across all rounds 

Cumulative negative feedback 
dummies 

Set of dummies measuring the total number of negative feedback 
received by each entrepreneur across all rounds 

  

Control variables  

Overconfidence Variable equal to the median difference between the expected number of 
correct answers and the realized number of current answers across all 
rounds 

Risk aversion Continuous variable computed using the Holt and Laury (2002) test, 
consisting of ten rows of paired gambles (see Table A2 of the Appendix 
for the list of questions). For each row, the players choose Option A or 
Option B. The payoffs of the gambles are constant, and the only variation 
is in the probability associated with each payoff. We identify the 
“switching point” in which the players move from Option A to Option B. 
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This point measures players’ risk preferences: the higher the value, the 
greater the individuals’ risk aversion 

Pre-task belief Variable equal to the expected number of correct answers in the previous 
round 

Age Variable measuring the age of the entrepreneur in years 

Age2 Squared term of the age of the entrepreneur in years 

Female Dummy variable equal to 1 if the entrepreneur is a female; zero 
otherwise 

Entrepreneurship training Dummy variable equal to 1 if the player reports that she has taken any sort 
of entrepreneurship training courses in the past; zero otherwise 

Advanced educational degree Dummy variable equal to 1 if the entrepreneur reports having achieved an 
educational degree greater than master’s/postgraduate level; zero 
otherwise. 

Labor supply dummies Set of dummies measuring weekly labor supply equal to 1 for less than 
40 hours, 2 for 40–50 hours, 3 for 51–60 hours, 4 for 61–70 hours, 5 for 
71–80 hours, and 6 for more than 80 hours 

Initial investment dummies Set of dummies measuring the amount of initial investment made to start 
the business and equal, respectively, to 1 for less than €10.000, 2 for 
€10.001 to €20.000, 3 for €20.001 to €30.000, 4 for €30.001 to €60.000, 
5 for €60.001 to €100.000, and 6 for more than €100.000 

Ln firm revenues Natural logarithm of one plus the firm’s revenues (in €), where one is 
added in order to avoid excluding firms with zero revenues 

Ln firm age Natural logarithm of one plus the firm’s age, where one is added in order 
to avoid excluding firms that are zero years old (i.e., founded in the 
current year) 
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Appendix Table A4. 
Correlation table for the sample and variables used to test H1 

 
 1. 2. 3. 4. 5. 6. 7. 
1. Downward revision 1       
2. Negative feedback 0.0338 1      
3. Optimism 0.0145 -0.1017** 1     
4. Overconfidence 0.0088 -0.0608 0.2336** 1    
5. Risk aversion -0.0151 -0.0517 0.0296 -0.0994** 1   
6. Pre-task belief 0.4640** -0.0962** 0.2347** 0.3942** 0.0911* 1  
7. Female -0.0014 -0.1849** 0.0615 -0.0011 -0.0913* -0.1218** 1 
8. Age 0.0636 0.1822** 0.0847 0.2565** -0.0916* 0.0974** 0.0115  
9. Age2 0.0624 0.2219** 0.0580 0.2315** -0.1284** 0.0806 -0.0120  
10. Entrepreneurship training 0.0278 -0.0663 0.0517 -0.0741* 0.1280** -0.0366 0.0304  
11. Advanced educational degree 0.0031 0.0061 0.0774* 0.1274** 0.0238 0.0312 0.0689  
12. Labor supply -0.0115 -0.0612 -0.0508 0.0382 -0.0179 0.0301 -0.0314  
13. Ln firm size 0.0012 0.0271 0.0796* 0.0951** 0.0751* 0.1053** 0.0433  
14. Ln firm age 0.0558 0.0348 -0.0266 0.1224** -0.0452 0.0348 -0.0368  
15. Initial investment -0.0066 -0.0326 -0.0417 0.0925** 0.0906* 0.0827 -0.0681  
        
 8. 9. 10. 11. 12. 13. 14. 
9. Age2 0.9861** 1      
10. Entrepreneurship training -0.2227** -0.2150** 1     
11. Advanced educational degree 0.0938** 0.0641 0.1404** 1    
12. Labor supply 0.1040** 0.0946** 0.0632 0.0104 1   
13. Ln firm size 0.2668** 0.2605** -0.1807** -0.1000** 0.1469** 1  
14. Ln firm age 0.5142** 0.5094** -0.2207** -0.0752* 0.0039 0.4375** 1 
15. Initial investment 0.1279** 0.1140** -0.0401 -0.0693 0.2123** 0.3207** 0.2281** 

 

Note: Correlation table computed with the sample used in Table 4. *p < 0.05; **p < 0.01. 
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Appendix Table A5. 
Correlation table for the sample and variables used to test H2 

 
 1. 2. 3. 4. 5. 6. 7. 
1. Patent 1       
2. Product/process innovation 0.1769* 1      
3. Optimism 0.1241 0.1141 1     
4. Ln R&D 0.1006 0.2320** 0.1483* 1    
5. Overconfidence 0.1042 0.0283 0.1942** 0.0952 1   
6. Risk -0.1577* 0.1692* 0.0394 0.0238 -0.0972 1  
7. Female 0.0300 0.0384 0.0477 -0.1664 -0.0153 -0.0656 1 
8. Age -0.0641 -0.0890 0.0445 0.0433 0.2552** -0.0964 0.0067  
9. Age2 -0.0283 -0.0982 0.0210 0.0347 0.2305** -0.1325 -0.0199  
10. Entrepreneurship training -0.0092 0.0440 0.0335 0.1049 -0.0682 0.0787 0.0142  
11. Advanced educational degree -0.0178 0.0563 0.0840 0.1377 0.1297 -0.0061 0.0693  
12. Labor supply 0.0400 0.1305 -0.0321 0.2316** 0.0579 -0.0206 0.0049  
13. Ln firm size 0.0269 -0.1163 0.0234 -0.0008 0.0795 0.0733 0.0339  
14. Ln firm age -0.0345 -0.1417* -0.0364 -0.0476 0.1179 -0.0469 -0.0339  
15. Initial investment -0.0795 0.0745 -0.0489 0.1298 0.0964 0.1037 -0.0731  
        
 8. 9. 10. 11. 12. 13. 14. 
9. Age2 0.9863** 1      
10. Entrepreneurship training -0.2092** -0.1969** 1     
11. Advanced educational degree 0.1194 0.0873 0.1313 1    
12. Labor supply 0.1153 0.1023 0.0682 0.0198 1   
13. Ln firm size 0.2072** 0.1966** -0.1800** -0.1269 0.1434* 1  
14. Ln firm age 0.5074** 0.4998** -0.1957** -0.0272 -0.0013 0.4349** 1 
15. Initial investment 0.1090 0.0952 -0.0325 -0.0561 0.1741* 0.2688** 0.2116** 

 

Note: Correlation table computed with the sample used in Tables 5–6. *p < 0.05; **p < 0.01. 



	 	
	

Appendix Table A6. 
Simulated logit coefficients 

 

Dependent variable:  
  

Downward 
revision 
(binary) 

95% CI 
 

Negative feedback 1.5482 1.4900 1.6065 
Negative feedback × Optimism -0.0579 -0.0613 -0.0546 
 
Dependent variable:  
  

Patents 
  

95% CI 
 

Ln R&D 5.4572 5.3583 5.5561 
Ln R&D × Optimism -0.2633 -0.2684 -0.2581 
 

Note: This table reports the simulated logit coefficients following the procedure described in Zelner 
(2009) and derived using 1,000 simulations. 
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Appendix Table A7. 
Dispositional optimism and R&D expenditure 

 
Dependent variable: 
 

Ln R&D 
 

R&D 
 

 [1] [2] 
Optimism 0.0322* 0.2083** 
 (0.0157) (0.0772)    
Overconfidence 0.0273 0.1817    
 (0.0392) (0.1274)    
Risk aversion 0.0113 -0.0951    
 (0.0208) (0.0886)    
Female -0.1329 -0.8400    
 (0.1094) (0.6821)    
Age -0.0158 0.0024    
 (0.0328) (0.1328)    
Age2 0.0002 -0.0001    
 (0.0004) (0.0017)    
Entrepreneurship training 0.1246 -0.1743    
 (0.1069) (0.4502)    
Advanced educational degree 0.2060 0.0573    
 (0.1382) (0.5175)    
Ln firm revenues 0.0117 0.0749    
 (0.0175) (0.0692)    
Ln firm age -0.0608 -0.0625    
 (0.0629) (0.2487)    
Industry dummies Yes Yes 
Labor supply dummies Yes Yes 
Initial investment dummies Yes Yes 
Obs. 205 205 

 

Notes: See Table A3 of the Appendix for details on the variables. Robust 
standard errors are reported in parentheses. +p < 0.10; *p < 0.05; **p < 0.01. 
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Appendix Table A8. 
Innovative effectiveness: The effects of optimism and belief update 

 
Dependent variable: Patents   
 [1] [2]  
Ln R&D inputs 0.4539* 0.4955** 
 (0.1868) (0.1793)    
Ln R&D inputs × Optimism -0.0211* -0.0249** 
 (0.0095) (0.0092) 
Ln R&D inputs × Cumulative downward revisions  0.0313** 
  (0.0111)    
Cumulative downward revisions  -0.0140    
  (0.0160)    
Optimism 0.0151* 0.0156* 
 (0.0069) (0.0068) 
Overconfidence 0.0424* 0.0397+ 
 (0.0208) (0.0206) 
Risk aversion -0.0119 -0.0121    
 (0.0098) (0.0099)    
Female -0.0055 -0.0010 
 (0.0595) (0.0590) 
Age -0.0534** -0.0485** 
 (0.0162) (0.0167)    
Age2 0.0007** 0.0006** 
 (0.0002) (0.0002)    
Entrepreneurship training -0.0622 -0.0691  
 (0.0588) (0.0592)    
Advanced educational degree -0.0135 -0.0130    
 (0.0603) (0.0590)    
Ln firm revenues -0.0005 -0.0029  
 (0.0083) (0.0083)    
Ln firm age 0.0044 0.0127   
 (0.0377) (0.0377)    
Industry dummies Yes Yes 

Labor supply dummies Yes Yes 
Initial investment dummies Yes Yes 
Cumulated negative feedback dummies Yes Yes   
Obs. 205 205    

 

Notes: Intercept included but not reported. See Table A3 of the Appendix for details on the variables. Robust standard 
errors are reported in parentheses. +p < 0.10; *p < 0.05; **p < 0.01. 
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Appendix Table A9. 
Fixed Effects Estimates 

 
Dependent variable: Downward revision 
  
Negative feedback 1.5777** 
 (0.4817) 
Negative feedback × Optimism -0.0742** 
 (0.0263) 
Pre-task belief 0.4327** 
 (0.0725) 
Individual fixed effects Yes 
Obs. 1,025 

 

Notes: See Table A3 of the Appendix for details on the variables. 
Intercept included but not reported. Standard errors (in parentheses) 
are clustered by participant. +p < 0.10; *p < 0.05; **p < 0.01. 

 



	 	
	

Endnotes 

1 Scholars have accordingly shown that failure can stimulate regenerative selection processes leading to 
greater entrepreneurial growth (Eberhart et al. 2017). 
2 Innovation effectiveness is defined as the ability to transform R&D into patents (Hirshleifer et al. 2013). 
3  Another work in this area is Brown and Marshall (2001), which analyzes the relationship between 
expectancies and task performance among college students. 
4 Learning from failure, in particular, may enhance innovation by improving the processes of seeking and 
identifying novel ideas. For works in this area see, e.g., Khanna et al. (2016) and Maslach (2016). 
5 For evidence on the diminishing returns to R&D see, e.g., Ravichandran et al. (2017) and Bloom et al. 
(2019). 
6 Based at the University of Valencia, Spain. 
7 We dropped five observations from the raw data owing to missing/unreliable information. The size of our 
final sample has 80.2% power to detect meaningful changes in the downward revision of entrepreneurs’ 
beliefs. 
8 For players who believe they will lose the competition, we ask: How certain are you, from 0% to 100%, 
that you will lose the competition? 
9 We used a total of six rounds because that number entails sufficient repetitions to allow for belief updating, 
but would not (as a longer game might) lead to decline in attention. 
10 For players who believe they have lost the competition, we ask: How certain are you, from 0% to 100%, 
that you have lost the competition? 
11 The LOT-R is a revised version of the original LOT (Scheier & Carver 1992). The original had 12 items: 
four positively worded items, four negatively worded items, and four filler items. 
12 We did not incentivize the test because, as in much of the literature, we measured optimism using the 
LOT-R test. There was little room to introduce incentives in this context, and we are not aware of any 
research that uses rewards to incentivize answers on the LOT-R test. That said, incentives did play an 
indirect role here in that the subjects who volunteered to participate in our experiment – including the LOT-
R test – received a payment for doing so. 
13 Although our focus is on dispositional optimism, for completeness we also measured attributional 
optimism using the Seligman’s (2000) 32-item test. Whereas dispositional optimism concerns expectations 
about future events, and is thus closely connected to our setting, attributional optimism concerns “an 
individual’s explanatory style of past life events” (Buchanan & Seligman 1995; Koudstaal et al. 2017). 
14 We checked Cronbach’s alpha for the items related to optimism; in our sample, its value is 0.7. Moreover, 
the Loevinger’s H is 0.5. The LOT-R test has also been validated elsewhere; Scheier et al. (1994), who 
developed the test, reports a Cronbach alpha of 0.82. 
15 Taking the log also reduces the problem of outliers. To mitigate this problem further, we checked that 
our results hold when excluding 1% or 2.5% of observations in the rightmost tail of the R&D distribution. 
16 For this test, each player is paid an amount from one of the ten lotteries randomly selected. 
17  In this assessment, we consider the predicted downward revisions estimated using the explanatory 
variables later discussed in the regression analysis. This step is useful to remove the various sources of 
individual heterogeneity in response to negative feedback. 
18 The positive updating of high-optimism entrepreneurs is not statistically different from zero. 
19 Our focus on contrasting the effects of negative feedback and no feedback explains why there are 784 
observations rather than the 1,025 observations that would follow from using data for 205 entrepreneurs 
from the second to the sixth round (the first usable round is the second because our dependent variable for 
the first hypothesis measures the change in performance expectations from one round to another, and thus 
we inevitably lose observations from the first round). 
20 The laboratory where we performed our project does not allow deception (which would have been 
necessary to assign negative feedback to entrepreneurs who actually won the competition). Therefore, this 
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part of our study was conducted in a computer room not equipped for experiments, and was run by different 
experimenters from those for all main sessions. 
21 Krane et al. (2018) studied the evolution of optimism over a period following diagnosis of advanced 
cancer. Despite the severity of such an event, the authors report that patients exhibited only a slight decline 
in optimism. Schofield et al. (2004) likewise find small changes in optimism among patients undergoing 
treatment for lung carcinoma. 


