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ABSTRACT 

Financial Contracting with Optimistic  
Entrpreneurs: Theory and Evidence* 

This Paper looks at the effects of entrepreneurial optimism on financial 
contracting and corporate performance. Optimism may increase effort, but is 
bad for adaptation decisions as the entrepreneur underweights negative 
information. The first-best contract with an optimist uses contigencies to 
‘bridge the gap in beliefs’. When only debt contracts are possible, we show 
that insurance motives lead realists to prefer long-term debt, whereas short-
term debt is the optimal contract for optimists. With short-term debt, the 
investor: (1) gets cash-flow claims on states that the optimistic entrepreneur 
finds relatively unlikely, and the entrepreneur gets as much as possible from 
the states that they ‘dream to be true’; and (2) gets control in states where the 
optimistic entrepreneur would behave inefficiently, which decreases the 
exante cost of capital. We confront our theory with a large dataset of 
entrepreneurs. We find that differences in beliefs may be (partly) explained by 
usual determinants put forward in psychology and management literature. We 
find that firms run by optimists tend to be grow less, die sooner and be less 
profitable, which we view as a confirmation that our measure of optimism does 
not proxy high-risk high-return projects. Finally, in line with the prediction of 
our theory, we find that optimists tend to put in more effort, and use more 
short-term debt to finance their ventures. 
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1 Introduction

Starting a business is a very risky thing: on average, half of the new born firms
do not live up to their fifth birthday (Demoly and Thirion [2001]). It seems,
however, that entrepreneurs are no more risk takers than, say, managers with
similar responsibilities (for a recent test see, e.g. Busenitz and Barney [1997]).
So what drives entrepreneurs ? For most management scholars, the difference
lies less in attitudes toward risk than in the perception of risk: entrepreneurs
typically overestimate the chances that their project will be successful.1. This
gap between subjective and real performance expectations is not necessarily
ad hoc but may result, for example, from common priors, but different private
signals on future performance. In this case, entrepreneurs who leave other
opportunities to start a new venture tend to be those that, on average, receive
the best signals. This selection effect creates a natural upward bias in expec-
tations, much like the winner’s curse effect set forth in the auction literature.
The contribution of this paper is an attempt to investigate the impact of such
differences in beliefs on financial contracting and venture performance.

In a simple principal-agent model, we first study how differences in beliefs
between an investor and the entrepreneur he finances affect financial contract-
ing. Optimism has two distinct effects on optimal contracts. It affects incen-
tives and biases the preferences of the entrepreneur over cash-flow allocation.
We then provide empirical evidence from a large sample of entrepreneurs that
(1) beliefs are heterogenous (2) differences in beliefs are associated with dif-
ferences in venture performance and finance. These differences are consistent
with the model we propose.

The theoretical analysis yields, we think, two important insights. First,
we show that to discuss the effect on optimism on incentives, it is crucial to
distinguish between two types of entrepreneurial efforts. Since he overestimates
the probability of success, an optimistic entrepreneur might be more prone
than a realist to spend effort implementing his initial idea. However, optimistic
entrepreneurs tend not to adapt enough their initial projects to changes in the
environment. They inefficiently persist in implementing the initial ambitious
project even if new information calls for a safer strategy. The reason underlying
this ex-post inefficient project choice is that an optimistic entrepreneur tends
to underweight bad news about the project’s prospects: he learns less. These
two kinds of efforts occur at different stages of the life-cycle: implementation
effort is crucial at early stages of the project and adaptative effort becomes

1See for example Pinfold [2001]. Entrepreneurs also underestimate the riskiness of the
project (Busenitz and Barney [1997]), overestimate their ability to control situations. In
dynamic terms, optimism persists because entrepreneurs self servingly attributes favorable
outcomes to their own ability, and use small samples to infer excessively precise estimates
(a bias called representativeness).
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more valuable later in the life of the venture. In this context, we show that the
optimal contract makes control switch from the entrepreneur to the investor
in those states where a change in the venture’s business plan is necessary, a
feature typical in venture-capital contracts (Kaplan and Stromberg [2000]).

The second effect of optimism on contracting concerns the optimal allo-
cation of claims: as the entrepreneur overestimates the probability of good
news about the project, he wants to transfer as much income as he can from
the bad state to the good state. The reason is that the entrepreneur believes
the investor underestimates the value of the ”upside” of the venture. This
provides the investor with a way to ”pay the entrepreneur with dreams”, as
the entrepreneur is willing to exchange control and ownership rights in the
low state (that he believes to be unlikely) against claims on the good state
(that the investor knows to be unlikely). In a manner independent from in-
centive problems, these differences in valuation accross states of nature call for
contingent contracting to ”bridge the expectation gap”.

These two insights have several consequences. First, both of these ef-
fects lead to contracts that are contingent on events that the entrepreneur
does not control (external risk). This reverses the common wisdom of agency
theory that agents should be insured against the shocks they do not con-
trol such as sector-wide shocks and is in line with the empirical findings of
Kaplan and Stromberg [2002]. This may also explain why CEOs of large
corporations may be rewarded ”for luck”, as shown by Bertrand and Mul-
hainathan [2001]. Hence, differences in beliefs provide a powerful way for the
theoretician to impose structure on what agency theory labels “private ben-
efits”. This structure comes from VNM utility theory and is naturally made
dynamic through bayesian updating. Our model of entrepreneurial optimism
thus provides a simple explanation for the “private equity puzzle” set forth
by Tobias Moskovitz and Annette Vissing-Jorgensen [2002]: the returns of
entrepreneurship tend to be low, controlling for risk2.

Second, when contingent contracting is not possible, we show that short-
term debt is the optimal contract for optimist entrepreneurs whereas realists
prefer long-term debt for insurance motives. The reason why optimists find
short-term debt relatively attractive is driven by two effects:

First, short-term debt leads to the optimal allocation of cash-flows since
optimists overestimate the probability that the business-plan runs ”smoothly”
and therefore underestimate the probability of not meeting their payments
and being forced to renegotiation. Second, short-term debt transfers control
to the investor in states where the entrepreneur would take inefficient decisions,

2Interestingly, private benefits as they are usually modelled —a constant shift in payoffs—
lead to very different predictions from ours. This highlights the useful explanatory role
played by removing the homogeneity of beliefs.

3



which decreases the ex-ante cost of capital.

Last, we study the credit market equilibrium when both optimistic and re-
alistic entrepreneurs coexist. We determine when financial ontracts can screen
between realist and optimistic entrepreneurs, using contingent allocation of
control and repayments.

We then document the heterogeneity of beliefs using a large dataset on
French entrepreneurs. This dataset comes from two waves of a survey con-
ducted by the French statistical office on a population of entrepreneurs the
very year their business was started, and three years later. This survey con-
tains information on (1) entrepreneur expectations on future business growth,
(2) entrepreneurial socio-demographic caracteristics and (3) business strategy.
This dataset is then matched with accounting data collected from tax files,
which allow us to draw a relationship between entrepreneur caracteristic and
expectations with subsequent venture performance up to seven years after the
business was started.

We draw several conclusions from this empirical analysis. First, ex ante
growth prospects vary widely within our population of entrepreneurs. Some
observable caracteristics are associated with strongly significant biases in be-
liefs. The role played by some of these observable caracteristics is consistent
with the existing management and psychology literature on entrepreneurship
(novelty of the idea implemented, level of expertise, personnal commitment),
while some are newer (education). Second, we check that our measure of opti-
mism is credible: we find that optimists tend to persist in their expectations,
consistently with the fact that they under-interpret bad signals.3 Entrepre-
neurs that really start their business - as opposed those that take it over,
display more optimism. Last, we look at statistical relations between real
variables and our measure of optimsm. First, we find that firms run by op-
timists tend to grow less and be less profitable: our measure of optimism is
therefore not a proxy for the project being high risk - high return. In addi-
tion, optimists tend to put in more effort in preparing the venture and show
a preference for short term debt. Investment in their firms is more cash flow
sensitive. This last set of results is consistent with the predictions of our model
of financial contracting.

The paper has two more sections. Section 2 outlines the model and dis-
cusses the main effects. Section 3 is devoted to the empirical analysis. Section
4, as usual, concludes.

3Note that this is not inconsistent with bayesian updating: under bayesian updating
indeed, extreme beliefs require more information to converge to the truth.
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2 Model

First, we present the model, and then discuss the main effects at work.

2.1 Set-Up

There are three dates t = 0, 1, 2. A wealthless entrepreneur, protected by
limited liability, raises I at t = 0 to finance a project. The returns of the
project at time 2 depend on a strategy decision at time t = 1 (say, growth or
safe) and on the project’s fitness to the market - its type. Projects can be of
two types: good or bad. When the entrepreneur chooses the growth strategy
at time 1, a good project yields R , and a bad one yields zero. If the strategy
chosen is safe, both types of projects yield L. When the project is a good one,
the growth strategy is better than the safe strategy: R > L. When it is a bad
one, the safe strategy is the best one: L > 0.

At time 1, the entrepreneur receives a non contractible signal about the
project’s fitness and bases his choice of a strategy on this information. This
signal takes the form of an intermediate cash flow generated by the firm at
t = 1. This cash flow is R with probability 1 if the project is good. It is R
with probability p if it is bad, and 0 with probability 1−p. Hence, a zero cash
flow is a sure sign that the project is bad, and that the optimal strategy is the
safe one (which yields L instead of 0).

The sequence of events is summarized in figure ??. First, investment I is
sunk. At date t = 1, the interim cash flow is observed. The strategy is chosen
by whoevers holds control of the firm. Last, in t = 2, the project generates
the final cash flows, depending on its type and the strategy chosen.

5



S=R

S=0
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safe

L

growth

safe

0
I

2

1 p−

2

1 p+

p+1
1

The Business Plan as seen by a Realist

A priori, there are as many good as bad projects to pick up. Hence, a
given project is good with probability 1/2 and bad with probability 1/2. All
entrepreneurs are risk averse with concave VNM utility u(.).

There are, however, two types of entrepreneurs. First, realists have correct
- objective - priors about the project’s type. Hence, they ex ante believe that
the project is Good with probability 1/2. Once he observes interim cash flows,
the realistic entrepreneur incorporates the additional information following
Bayes’ Rule. His new beliefs at date t = 1 are thus given by:

P(type = good|interim CF = R) = 1/(1 + p)

P(type = good|interim CF = 0) = 0

Optimists don’t have realistic a priori beliefs on the project’s type. Ex
ante, they believe the project is good with probability 1. Even though the
optimistic entrepreneur also uses Bayes’ law to update his beliefs at date t = 1,
he interprets the interim cash flow information differently. Indeed, for an
optimist:

P(type = good|interim CF = R) = 1

P(type = good|interim CF = 0) = 1

In our extreme case, where optimists are sure that the project is a good
one, they discard all interim information they get about it.
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Hence, optimists do not update when they see no interim cash flow: this
is a limit case, but perfectly consistent with bayesian updating.4 More pre-
cisely, optimists do two kinds of mistakes ex ante: first, they overestimate the
probability of a good signal. They think good signals occur with probability 1
(good projects never fail), while realists think good signal occur with probabil-
ity (1 + p)/2 < 1 (bad projects may fail). The second mistake optimists make
is that they overestimate the probability of success of the growth strategy (1
versus 1/2). The business plan, as it is seen by an optimistic entrepreneur, is
given in figure ??.

S=R R
growth

L
safe

I

The business Plan as seen by an Optimist

To focus on the important effects, we make the following additional as-
sumptions:

1. Conditional on the signal being good, growth is the efficient strategy:

1

1 + p
R > L

of course, this assumption ensures that R > L.

2. Assume the entrepreneur chooses the safe strategy whether he observes
a good or a bad signal. In this case, the project’s NPV is given by L− I.
We assume it is positive:

L > I

4We consider for its simplicity this limit case of overconfidence. If the good projects
were to fail to deliver interim cash flows sometimes (say, with probability 1 − π < 1 − p)
and if the entrepreneur was not so bullish about his project (he believes the project is good
with probability γ > 1/2), the effects we seek to model would still be present, albeit in a
weaker form. Indeed, observing no interim cash flow would lead the optimistic entrepreneur
to believe the project is still good with probability µO = γ(1−π)/(γ(1−π)+(1−γ)(1−p)).
Under the same conditions, a realistic entrepreneur would hold the ex post expectations
µR = (1− π)/((1− π) + (1− p)). As γ > 1/2, the optimistic entrepreneur remains bullish
even after he sees the bad signal: µO > µR. Hence, even under full bayesian updating, the
optimist interprets the interim signal differently from a realist. In other words, he sees the
signal more as a noise, than as a piece of information. To highlight the main effects at work,
we focus on the case where a good project never fails (π = 1) and optimism is pathologic
(γ = 1)
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3. The project cannot be fully financed by its payoff in the bad state, i.e.:

I >
1− p

2
L

Hence, all projects could be funded if the entrepreneur could commit to
always choose the safe strategy. Given the above condition 1, it would a fortiori
be the case if the entrepreneur could commit to choose the safe strategy in
case of bad signal only. Put otherwise, there would be no credit rationing if
the signal was contractible.

Though observable, the signal is, however, not contractible. Hence, neither
contingent control transfers, nor contingent debt repayment can be enforced.
Given this, the financing contract has to be a debt contract but may still take
two forms: first, a short term debt contract, that specifies a repayment at
date 1. If cash-flow is 0, then the entrepreneur defaults and the investor takes
control of the firm. The other type of contract is long term debt, specifying a
repayment at t = 2. Recall that the signal is observable, so renegotiation may
occur in date 1 in order for the investor to induce the entrepreneur to choose
the safe strategy if he is tempted to play growth.

Before turning to the non contractible case, we start with the benchmark
contract where the signal is contractible. This is going to provide us with the
intuitions necessary to understand the differences between the two debt con-
tracts. We will assume throughout the model resolution that beliefs are fully
observable to the investor. Hence, he can design a contract for optimists and
a contract for realists. As it turns out, this assumption is not necessary, as the
two financing contracts are fully separating. We come back more extensively
to this issue at the end of the theoretical section.

2.2 Contingent Contracts

We first study the frictionless case and assume that control and transfers can
be made contingent on the interim cash flow.

2.2.1 Realistic Entrepreneur

When the entrepreneur is a realist, both he and the investor share the same
beliefs about the distribution of signal and payoffs. The optimal contract
specifies a debt repayment that is contingent on the project success and the
interim cash flow. Let D+ be the optimal debt repayment when the project
has yielded cashflows at the intermediate stage, and D− the optimal debt
repayment when the project yields no interim cash flows. In this case, an
entrepreneur who witnesses a bad signal always chooses the safe strategy (L−
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D− > 0) and an entrepreneur who observes the good signal always chooses the
growth strategy. Given our assumption 1, both decisions are efficient. As we
assume perfect competition among investors, the equilibrium, optimal contract
with a realistic entrepreneur solves:

max




1

2
u(2R−D+)

︸ ︷︷ ︸
good signal, good project

+
p

2
u(R−D+)

︸ ︷︷ ︸
good signal, bad project

+
1− p

2
u(L−D−)

︸ ︷︷ ︸
bad signal, safe strategy




s.t.
1 + p

2
D+ +

1− p

2
D− = I

where the first term in the maximand represents the entrepreneur’s payoff
when the project yields interim cash flow, the growth strategy is chosen, and
the project is finally good. The second term stands for the case where the
entrepreneur is misled on the project’s quality by its yielding t = 1 cash flows.
The last term corresponds to the entrepreneur receiving a bad signal, and
therefore choosing the appropriate safe strategy.

Since the entrepreneur is risk averse, he prefers to smooth his income ac-
cross states of nature as much as possible. Hence, the optimal contract insures
the entrepreneur against the possibility of a bad signal. Moreover, there is no
issue of moral hazard here: strategy choice in t = 1 is always optimal from
the entrepreneur’s and the investor’s viewpoints. Thus, insurance smoothes
income flows as much as possible, by having D− as small as possible and D+

as large as possible. Put otherwise, it is optimal to insure the agent against a
source of uncertainty he does not control.

More formally, the optimal contract is unique and solves the following set
of two equations:

u′(2R−D+) + pu′(R−D+) = (1− p)u′(L−D−) (1)

(1 + p)D+ + (1− p)D− = 2I (2)

where the first equation corresponds to the first order condition of the above
optimization program and the second one to the fact that the investor has to
make non negative profit.

Condition (1) directly implies that the optimal contract has D+ > D−.
Indeed, since R > L, smoothing incomes across states of nature implies that
(R−D+)− (L−D−) < R− L, which is exactly equivalent to repaying more
debt in case of good signal than in bad signal.5

5This is a heuristic proof. A real proof can be given assuming that D+ < D−. In this
case:

u(2R−D+) + pu(R−D+) > u(2R−D−) + pu(R−D−)

9



It follows from this remark on insurance that D− < L, i.e. the investor
leaves something to the entrepreneur in case of a bad signal. If it were not the
case, we would have:

D+ =
2I − (1− p)L

1 + p
< L = D−

which comes from the fact that I < L in the model. In this case, setting
D− = L implies that, as the project always generates at least L, that D+ < L,
which contradicts the fact that the entrepreneur is risk averse and benefits
from insurance.

While in general, it is not possible to know more about the different debt
levels, it is easy to see that when u is quadratic, D+ and D− are given by:

D+ −D− = R− L+
R

1 + p
> 0

which decreases in p. The intuition is that, as p increases, the signal becomes
less and less informative - all projects generate interim cash flows. Insurance
against the signal becomes less and less possible.

2.2.2 Optimistic Entrepreneur

The standard intuition of contracting in the absence of moral hazard thus is
that risk averse agents should be insured as much as possible. This general
result does not, however, hold any more with an optimistic entrepreneur. The
first reason is trivial in our model: since they believe the project to be good
for sure, optimists do not ask for insurance.

The second reason for which the standard intuition does not hold is more
interesting. Since optimists underestimate the probability of failure, they are
willing to repay more debt in this case. They think it is not going to happen
anyway. In contrast, since they overestimate their chances of success, they
are less willing to repay debts if the project works. Hence, when compared to
realistic entrepreneurs, optimists prefer to pay more in case of failure, and less
in case of success. In other words, even with the same degree of risk aversion,
optimists prefer steeper, more risky payoffs. In a realist’s view, optimistic
entrepreneurs asks for too little insurance.

Hence, the gap in beliefs between an optimistic entrepreneur leads to pre-
dictions opposite to the standard theory. Usually, the optimal contract trans-
fers all the risk to the risk neutral agent. In the optimum here, the entrepreneur

however, since R > L, we get:

u(2R−D−) + pu(R−D−) > (1 + p)u(L−D−)

hence the first order condition (1) never holds.
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gets nothing in case of a bad signal and the investor gets the safe strategy pay-
off L. The entrepreneur is happy to give up this claim to the investor since
he thinks the firm is always going to generate interim cash, as the project is a
good one.

To see this more formally, consider two class of contracts. The first class
does not transfer control to the investor if the signal is bad. In this case, the
entrepreneur goes for the growth strategy as he still believes that the project is
a good one. Even with bayesian updating, he attributes the failure to generate
interim cash flow to improbable bad luck. Hence, in this first class of contract,
entrepreneurs always play it growth. Investors take it into account, and the
optimal contract in this class is given by:

max u(2R−D+)︸ ︷︷ ︸
good signal, good project

s.t.
1 + p

2
D+ = I

as the entrepreneur is certain that the project has good quality. This optimal
contract yields utility u(2R− 2I/(1 + p)).

Look now at the class of financing contracts that transfer control to the
investor in case of bad signal. In this case, the realistic investor plays it safe
in case of bad signal, and lets the entrepreneur go for the growth strategy if
the signal is good. In this class of contracts, the optimal contract is given by:

maxu(2R−D+)

s.t.
1 + p

2
D+ +

1− p

2
D− = I

as the entrepreneur does not think the project may fail, the optimal contract
is a corner solution of this program:

D− = L

D+ =
2I − (1− p)L

1 + p
< L

where all claims contingent on the bad signal are transfered to the investor,
and as much claims as possible on the good signal are transfered to the entre-
preneur.

This second class of contracts clearly dominates the first one, as:

u

(
2R−

2I

1 + p

)
< u


2R−

2I

1 + p
+

1− p

1 + p
L︸ ︷︷ ︸

gains from giving up control
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The class of contracts that transfer control to the investor in case of bad signal
dominate those that do not for two reasons. First, entrepreneur do not think
giving up control contingent on a bad signal is costly since bad signals never
occur. Second, the investor is willing to lower the debt repayment in the good
state if he gets control in the bad state which enables him to choose the efficient
strategy.

The investor takes all claims contingent on the bad signal, and the entre-
preneur as much claims as possible on the good one. The magnitude of the
utility gain from the trade in claims is 1−p

1+p
L. Indeed, to increase the payoff of

the entrepreneur in the good state by $1 without losing money, the investor
needs to extract $1+p

1−p
in the bad state. He can do so until he hits the maximum

debt repayment L.

Hence, because the entrepreneur sees only the good state, in the optimal
contract, his payoff is zero in the bad state. From the point of view of the
investor, the entrepreneur demands to be ”paid with dreams”. Here, contin-
gencies are used to “bridge the beliefs gap”, not to provide insurance. The
optimal contract is thus one that (1) transfers the control to the investor if
the signal is bad, and (2) yields no income to the entrepreneur in case of bad
signal. Such payoffs and control transfers contingent on the venture meet-
ing milestones are characteristic of venture-capital contracts (see Kaplan and
Stromberg [2000]). In sharp contrast with existing financial contracting theo-
ries, this model suggests that such contingencies may be driven by differences
in opinions rather than insurance motives or moral hazard and assymetric
information. In particular, as the result of entrepreneurial optimism, large
risk-sharing opportunities subsist in these contracts: a large amount of ex-
ternal risk (on which the entrepreneur has no impact) could be transfered to
the principal. This particular aspect is consistent with Kaplan and Stromberg
[2002] who show that, in venture capital contracts, substantial amounts of
external risk are indeed borne by entrepreneurs.

In real life, however, a large majority of new ventures are financed by sim-
ple debt contracts of either short or long maturity. Venture capital contracts,
which specify both contingent repayments and control transfers are the excep-
tion, rather than the rule. This is going to be particularly true in our sample
of French start-ups, as the French private equity market is less developed and
more LBO oriented than the US one.

This is why, in the following, we focus on the set of financing contracts
where the interim cash flow level cannot be directly contracted upon. In this
case, only two types of contracts are feasible: a long term debt contract,
that specifies a repayment D in case of final success, and a short term debt
contract that specifies a debt repayment in case of interim cash flow, and a
control transfer if the firm fails to honor it.

12



2.3 Short Term Debt

With short term debt, the firm is unable to meet its commitment at date 1
unless the interim cash flow is R > 0. If the firm fails to generate any cash
flow, the investor seizes control and ownership of the firm, and can impose the
safe strategy6.

When the firm generates interim cash flows R, the short term debt con-
tract specifies a debt repayment D < R, and both parties split. Given our
assumption 1, the entrepreneur then chooses the growth strategy.

2.3.1 Realistic Entrepreneur

Let us now caracterize the optimal short term debt contract with a realis-
tic entrepreneur. At date t = 0, interim cash flows are going to be R with
probability (1 + p)/2 and 0 with probability (1− p)/2. Both the investor and
the entrepreneur share the same beliefs about future cash flows. Perfect com-
petition among investors implies that the optimal short term debt contract
solves:

max
D

[
1

2
u(2R−D) +

p

2
u(R−D) +

1− p

2
u(0)

]

I =
1 + p

2
D +

1− p

2
L

whose solution is trivially given by:

D =
2I − (1− p)L

1 + p
> 0

We first notice that, since L > I, the short term debt repayment satistfies
D < L. Short term debt contracts are always feasible because the firm always
generates at least cash flow L under these contracts. Hence, the NPV is at
least L which is larger than I. All projects may be financed. Secondly, the
debt repayment is larger when the signal is bad (it amounts to L), than when
the signal is good (it amounts to D < L). The short term debt contract thus
does not provide much insurance to the realistic risk averse entrepreneur.

Before turning to the optimistic entrepreneur, we compute the realistic
entrepreneur’s utility:

1

2
[u(2R−D) + pu(R−D) + (1− p)u(0)]

6If the cooperation of the entrepreneur is necessary to undertake the safe strategy (e.g.
the entrepreneur can not be replaced) then the same results obtain if we assume that the
investor makes a take-it or leave-it offer to the entrepreneur.
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Since it tends to amplify, rather than tame, the uncertainty, the short
term debt contract seems to be a costly way of financing a risk-averse realist
entrepreneur. As we shall see, this cost of uncertainty is not an issue for an
optimist entrepreneur.

2.3.2 optimistic Entrepreneur

We now turn to the case when the entrepreneur is optimistic. The investor’s
payoff is still given by:

D =
2I − (1− p)L

1 + p

since only this level of debt D satifies his zero profit condition.

In our set-up, optimism is extreme to simplify the calculations: from the
entrepreneur’s viewpoint, the project is good, and is thus going to yield cash
flows both at t = 1 and t = 2. The firm is therefore going to be able to repay
any debt level below 2R. His ex-ante utility with short-term debt is therefore:

u(2R−
2I − (1− p)L

1 + p
)

From an optimistic entrepreneur’s viewpoint, short-term debt is a good
deal because it transfers to the investor a claim that the entrepreneur believes
to be worthless: the firm value contingent on a bad signal. In this simple
set up, short-term debt provide the same allocation of cash-flows (D− = L,
D+ = D) as the contingent contract case. Short term debt allows to achieve
the first best with an optimistic entrepreur.

2.4 Long Term Debt

The other possible financing contract is long term debt. At t = 0, this class of
contracts specifies a debt level D to be reimbursed at date t = 2 if the project
succeeds.

2.4.1 Realistic Entrepreneur

A firm run by a realistic entrepreneur always yields at least L: from assumption
1, if interim cash flows are R, the realistic entrepreneur chooses the growth
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strategy.7 The firm finally generates 2R when the project is good, and R
when it is bad. When interim cash flows are zero, the entrepreneur gets zero
if he choose the growth strategy. He therefore plays it safe and the firm finally
generates L.8

Given that I < L, long term debt is risk-free with a realist. Hence, long
term debt repayment is immediately given by the investor’s no profit condition:

D = I

From this simple condition, we obtain that D < L and D+ = D− = I. This
contract thus does not achieve first best. It does not replicate the cash flow
allocation of the optimal contingent contract, where, as we have seen above:
D− < D+. It is however, closer to the first best than the short term debt
contract, that features D− > D+.

It is clear that under long term debt, cash flow allocation to the entrepre-
neur second-order stochastically dominates cash flow allocation under short
term debt, while the expected return to the entrepreneur is the same un-
der both contracts. Hence, the realistic entrepreneur strictly prefers long term
debt, which provides smoother income allocation across states of nature. Long
term debt is prefered because it provides more insurance than short term debt.
Put otherwise, short term debt makes contracts too contingent on a signal that
the entrepreneur does not control.

2.4.2 Optimistic Entrepreneur

Optimistic entrepreneurs do not interpret a bad signal as evidence that the
project is bad. They remain convinced that the growth strategy is optimal,
and undertake it. The investor knows, however, that it is going to fail and yield
zero. He is thus better off renegociating on the debt level, provided he can
make sure the entrepreneur chooses the safe strategy. Renegotiation occurs if
R−D < L. To simplify the analysis, we assume that the entrepreneur has all
the bargaining power, and is therefore able to extract all the surplus: he gets
L−(R−D).9 In this case, renegotiation is of little importance ex ante. It has

7The debt overhang effect makes the growth strategy even more attractive when the
interim signal is good:

1

1 + p
(R−D) > L−

1

1 + p
D > L−D

8Here, the debt overhang effect could tempt the entrepreneur to gamble for resurrection
and choose the growth strategy if bad projects could generate positive cash flows. Our
assumption that no interim cash flows are always followed by a failure of the growth strategy
ensures that it does not happen here.

9All our results hold qualitatively with a more general renegociation process.
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no impact on the entrepreneur’s ex ante expected utility, since he expects this
situation never to occur. The investor gets nothing in case of bad signal (all
the surplus is transfered to the entrepreneur even with renegociation), and has
to finance himself on the good state only. His zero profit condition therefore
writes:

1 + p

2
D = I

Thus, long-term debt is feasible with an optimist if 2I
1+p

< R with D = 2I
1+p

.

When R−D > L renegociation is not possible, unless the investor is able
to transfer money to the entrepreneur to compensate him from choosing the
safe strategy. We assume away this possibility, such that the investor gets zero
in case of bad signal. His zero profit condition yields therefore the same debt
level as above.

Hence, whether both parties renegociate ex post or not, the entrepreneur’s
utility is given by:

u = u(2R−D)

To check on whether the optimistic entrepreneur prefers short term to long
term debt contract, it therefore suffices to show that D is larger under long
term debt contract. This happens if and only if:

2I

1 + p︸ ︷︷ ︸
long term debt

>
2I

1 + p
−

1− p

1 + p
L︸ ︷︷ ︸

short term debt

which clearly holds. Short term debt is preferred because under short term
debt, the investor is able to extract the full firm value (L) in case of bad
state, which lowers the cost of debt in good states. Only this last part counts
for the optimistic entrepreneur. Contingent control rights make contingent
claims therefore optimally allocated between the two parties. In mathematical
terms, the level of long term debt is above the short term debt repayment by
L(1−p)/(1+p), which is exactly the increase in utility generated by transfering
all claims on the bad signal to the investor (who values them) away from the
entrepreneurs (who thinks they are worthless). 10

2.5 Results

This section summarizes and reinterprets the main results of the above analy-
sis.

10This still holds if the investor has all the bargaining power.
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2.5.1 Self Selection of Optimists

First, we have looked, above, at short and long term debt contracts when
beliefs can be observed by the investor. We have seen that the optimistic
entrepreneur always prefers the short term debt contract.

Proposition 1 Assume that the investor can observe the entrepreneur’s belief:

• Short-term debt is feasible with both type of entrepreneurs

• Long-term debt is feasible with realists but feasible with optimists only if

R > 2I
1+p

.

• An optimistic entrepreneur always prefers short-term debt.

• A realistic entrepreneur always prefers long-term debt.

As we said above, there are two effects. First, the optimal contract with a
realistic entrepreneur provides as much insurance as possible: long term debt
does just that, while short term debt repayments in case of bad signal tend to
be too high. Second, short term debt contracts give all claims contingent on
the bad signal to the investor, which the entrepreneur does not view as a cost.
Hence, the short term investor is able to pay the entrepreneur with ”dreams”.

The second main result of the above analysis is that in this set-up maturity
choice is separating:

Proposition 2 Assume that the investor cannot observe the entrepreneur’s

belief. The short term debt contract with debt repayment:

D =
2I − (1− p)L

1 + p

and the long term debt contract with debt repayment:

D = I

are separating: realists choose long term debt and optimists choose short term.

The equilibrium is therefore a constrained optimum - given that we re-
stricted the set of feasible contracts. Indeed, it is easy to see that both reve-
lation constraints strictly hold. A realist prefers it long term since:

1

2
[u(2R−D)+pu(R−D)+(1−p)u(0)] <

1

2
[u(2R−I)+pu(R−I)+(1−p)u(L−I)]
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as contingent cash flows in case of short term debt second order stochastically
dominate cash flows in case of long term debt.

The revelation contraint for optimists writes:

u

(
2R−

2I − (1− p)L

1 + p

)
> u (2R− I)

Interestingly, it holds whether or not long-term debt is actually feasible with
optimists. To see why it holds, let us write the difference in expected payoffs:

∆ =

(
2R−

2I − (1− p)L

1 + p

)
− (2R− I)

= −
1− p

1 + p
I︸ ︷︷ ︸

credit advantage for realists

+
1− p

1 + p
L︸ ︷︷ ︸

efficient claim transfer

> 0

which is the product of two countervailing forces.

First, the optimistic entrepreneur thinks that a long-term debt contract
for realists is cheaper than short term debt for optimists: contracts for realists
look cheaper because the investor knows realists are going to choose the safe
strategy in case of bad signal, and will repay part of their debt. Optimists,
however, repay nothing as they still go for the growth strategy and fail. This
effect is, however, fully counteracted by the fact that the short term investor
asks for claims contingent on the occurence of low signal. These claims are, in
the entrepreneur’s eyes, worthless. In turn, asking for these claims allow the
short-term investor to leave the entrepreneur in possession of as much of his
dreams as possible. By making debt short term, the investor transforms 1$ in
the bad state into (1−p)/(1+ p) in the good state, yielding a net (subjective)
gain for the entrepreneur.

2.5.2 Propensity to Invest Personal Wealth

Assume now that entrepreneurs have wealth A < I, they can either borrow the
full amount I required to finance the project, or less, down to I −A. Assume,
to simplify, that beliefs are observable. The question that may be asked then
is: do optimist have a tendency to invest more of their own wealth ? The
answer is easy to get: all the previous analysis remains intact (replacing I by
I − A) and we have the following result:

Proposition 3 Optimists tend to invest their own wealth

• A realist does not invest any of his wealth
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• An optimist invests max(A, I − 1−p

2
L)

The first point just reflects optimal risk-sharing: setting A aside yields A
with certainty, while investing it in the project is risky. As the investor is
risk neutral, he finances the whole project. The second point is a little more
subtle: for any dollar that he borrows above1−p

2
I, the entrepreneur feels he is

giving away 2
1+p

− 1 to the investor and therefore is better off investing out of

his pocket (because in the entrepreneur’s view, the investor underestimates his
chances of success). 1−p

2
I is the threshold at which the claim on the bad state is

totally transfered to the investor. For any dollar invested below that threshold,
the entrepreneur believes he has an amazing deal: he borrows against a claim
of value zero. He will fully exploit this “arbitrage opportunity”.

2.5.3 Initial effort

How does optimism affect initial effort ? In the context of observable beliefs,
assume that the final cash-flow for the groth strategy is R(e) = (1+e)R where
e is a level of effort privately provisioned by the entrepreneur at time 0, and at
cost γe2/2. The previous analysis remains unchanged, as effort here does not
affect chances of success but only the size of the residual claims. Hence, the
investor’s zero profit conditions are unchanged, as well as the strategy choices
of the entrepreneurs.

Assume first that the realist and the optimist face the same contract. Call
D+ the repayment when the good signal occurs. Then the levels of effort of the
realist is smaller than the one of the optimist because the latter overweights
the value of a marginal unit of effort:

eopt =
R

γ
u′(R(2 + eopt)−D+)

ereal =
1

2

R

γ
u′(R(2 + ereal)−D+) < eopt

In equilibrium however, both types of entrepreneurs select different con-
tracts. In the separating equilibrium, we get:

Proposition 4 In equilibrium, for the contracts they select respectively:

• The level of effort from optimists is:

eopt =
R

γ
u′(R(2 + eopt)− I +

1− p

1 + p
(L− I))
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• The level of effort from realists is:

ereal =
1

2

R

γ
[u′(R(2 + ereal)− I)]

In general, these levels of effort can be ranked one way or the other, as the
result of two opposite effects: first, the optimist overestimates the probability
that his effort has an impact, which increases the gains of a higher effort.
Second, because of the nature of the optimal contract, the optimist has more
wealth than the realist in case of a good signal. Therefore, the wealth effect
tends to decrease effort. For a risk-neutral agent, the second effect vanishes
and therefore optimism leads to higher effort.

3 Tests

Our test consists in investigating the real effects of entrepreneur optimism. It
has two parts. First, we exhibit evidence of heterogeneity in beliefs using a
dataset of French entrepreneurs, by comparing their growth expectations with
their actual growth. Since we only observe one expectation error per entrepre-
neur, we look for systematic biases within particular categories of observables.
As we discuss below, these categories are chosen in accordance with existing
studies from management research and psychology. We find that certain cate-
gories of entrepreneurs - those that implement their own idea, those that lack
expertise, the ones that really start the business, the very educated etc. - tend
to systematically overestimate their growth prospects - at least more than the
others. Consistently with the literature, optimism tends to persist and is more
prevalent among entrepreneurs starting their own venture than among those
that take it over from someone else.

We then correlate the obtained predictor of optimism with real variables.
Our measure of optimism is not a proxy for the skewness of the project’s distri-
bution: firms run by optimists grow less and are less profitable. Consistently
with our financial contracting model, optimists put in more effort in the early
stage of the life cycle and their investment is more cash flow sensitive. In line
with our model’s main prediction, optimists use more short term debt finance.

3.1 Data Description

3.1.1 Dataset

Our dataset consists of the merging of two sources. The first one is composed
of the 1994 and 1998 waves of the SINE survey. In each of these years, the
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French stastical office (INSEE) sent questionnaires to between a sixth and a
fourth of all entrepreneurs who started, took over or inherited a business in
the current year. Answering this questionnaire was compulsory, so that a 85%
reponse rate was achieved. Each survey wave (1994 and 1998) was then re-sent
questionnaires three year after the business was started/taken over/inherited
(in 1997 and 2001), in order to evaluate survival and young firm dynamics.
The 1994 wave thus has 30,778 entrepreneurs present in 1994, and only 18,132
still there in 1997, yielding an attrition rate of 41% in three years. This is
high: part of this attrition is natural, and part of it is due to firms moving and
not being found again by survey managers. The 1998 survey wave has 30,068
entrepreneurs surveyed in 1998, and 27,136 present in 2001.

This survey on new businesses has information on the entrepreneur’s main
socio demographic caracteristics (age, education, social background), and on
his growth expectations as he starts/takes over/inherits the business. Other
qualitative questions relate to (1) the reasons for which the firm was started (2)
the conditions under which it was started (financing, initial research, customer
prospection) and (3) the management of the first three years of operation
(change in product line, agressive commercial policy conducted). The first
two types of questions correspond to variables collected in the very year the
business is started, while the last type of variables corresponds to answers
collected three years after.

The questions asked in this survey are very qualitative in nature. Account-
ing informations (have you used bank credit ? who was the major contributor
to the start-up capital ?) is therefore hardly usable if we want to investigate
the real effects of optimism on corporate finance and investment. This is why
we matched the SINE datasets with accounting data. The accounting data
are compiled from tax reports (Bénéfices Industriels et Commerciaux). They
are therefore fairly exhaustive and include all firms making more than 110,000
euros of annual sales. Fortunately, the French statistical system is highly cen-
tralized, and firms in both databases share the same 9 digit identifying number,
the SIREN. The accounting data are - theoretically - available for every year
since the firm first shows up, so they allow us to follow the firms from their
start. The available variables are detailed balance sheet information, operating
income, and employment.

We match the two datasets, and first remove those firms whose accounts are
not reported within their first two years of existence by the tax reports (1994
or 1995 for the first wave, 1998 or 1999 for the second one). We end up with
39,540 firms started either in 1994 or in 1998, present in the SINE surveys,
and whose accounts are reported within their first two years of existence. We
lose almost 20,000 firms in the merging process, but these are overwhelmingly
small firms, whose sales are below 110,000 euros, and therefore do not have to
complete the tax forms that form the basis of the accounting data.
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Except for section 3.3, all the analysis below focuses on firms that were
”pure creation”, i.e. were not inherited/taken over and already existed. By
focusing on this subsample, we further restrict our number of observations to
23,186, equally split between the 1994 and the 1998 wave.

3.1.2 Variables

From the SINE survey we extract several types of variables. These variables
can be grouped into four categories:

1. Entrepreneur socio-demographic” caracteristics: whether the en-
trepreneur has other examples of entrepreneurs in his family (FAMILY).
This variable is an important determinant of the decision of becoming an
entrepreneur. We also record his age in years (AGE). Finally, education
is broken down into four possible categories: high school drop out (ref-
erence), high school graduate (HSG), College graduate (CG), and Post
graduate studies or ”Grande Ecole” graduate (GE). The last category is
especially interesting since the highly selective process to enter French
Grandes Ecoles is likely to reinforce self esteem and confidence.11

2. Entrepreneur ”psychological profile”: the fact that the entrepre-
neur has started at least two businesses before this one (SERIAL), pre-
vious experience within the industry (EXPERT). We also have two vari-
ables related to the motivation behind starting this specific business:
the implementation of an own idea (IDEA) and a desire for autonomy
(AUTO). These two variables correspond to two possible answers to the
question ”Why did you start this business ?”; other possible answers are
”had seen successful example of entrepreneurs among friends or family”,
”had an opportunity” or ”found no other job”. Last, we separate en-
trepreneurs that inherit/take over the firm from those that start it from
scratch (STARTUP).

3. Expectation over business growth: Here we use two types of vari-
ables. First, whether the entrepreneur expects the business to ”develop
within the next 6 or 12 months” in the year it is started (EXPGR1)
which can be 1994 or 1998 depending on the survey wave. The refer-
ence is for entrepreneurs that expect the business to ”hold steady” or

11The questionnaire does not allow to break down this last category into greandes écoles
and post graduate studies, which are relatively frequent in France. This is, however, possible
using the Labor Force Survey. Looking at entrepreneurs from the 1991-1993 waves of this
survey, we find the more than 80% of the postgraduate-Grande Ecole entrepreneurs are
actually graduates from Grandes Ecoles.
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to ”fail”.12 Whether the entrepreneur still expects the business to grow
three years after it was started (EXPGR2, in 1997 for the first wave,
and 2001 for the second one). The second expectation variable is related
to employement, EXPEM1=1 when the entrepreneur expects to ”hire at
least one person within the next 12 months” in the year the business is
started. EXPEM2 relates to the same hiring expectations three years
after the business was started.

4. Measurement of ”effort”: These are self reported, categorical vari-
ables equal to 1 when initial research was made on finance (FINANCE),
technology (TECH) and competitors (COMP).

The ”real” variables relate to financial structure and corporate perfor-
mance; they are drawn from the tax reports:

1. Financial structure: equity (inside and outside) over equity+debt
(EQUITY), trade credit (TRADE) over equity+debt+commercial debt.
DEBT is then broken down into short and long term debt. One measure
of short term debt is the share of bank loans that has less than 2 years
of maturity; the other one is the share of bank loans that takes the form
of used credit lines.

2. Size and growth: log(sales), log(total assets), log(fixed assets) and
log(employment)

3. Performance: Return on equity (ROE) is the ratio of gross cash flows
to equity. Return on assets (ROA) is operating profit (gross of interests
and amortization) over total assets. Labor productivity is the log of the
ratio of value added to employment.

Table 1 displays the observable caracteristics of firms the year they were
started (so this exclude firms that were taken over from others by the entre-
preneur). In their first year of existence, the ventures are small: they employ
1.5 workers, and use 35,000 euros of fixed assets, to make up no more than
200,000 euros of total sales. Corporations are slightly larger, since they em-
ploy 2.5 workers. Interestingly, firms created in 1998 tend to be smaller than
in 1994, although 1998 is a year of recovery, while 1994 comes just after the
1993 recession.

If we look at the financing structure, some 60% of the initial assets are
financed through equity, most of it likely to be inside equity invested by the

12Logically, very little entrepreneurs starting a business expect it to fail in the year they
start it. This is why we did not make a separate category for them.
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Table 1: Summary Statistics on Initial Characteristics of The Venture

1994 Survey 1998 Survey

Employment (number of employees) 1.49 1.49
Fixed assets (thousands euros) 33 37
Total Sales (thousands euros) 212 158

Observations 11243 11943

Equity / (debt + equity) 0.63 0.61
Trade credit / (debt + equity + trade credit) 0.29 0.30

Observations 8169 9143

Bank loans / (debt + equity) 0.23 0.26
Short term bank loans / (debt + equity) 0.06 0.06
Credit lines / (debt+equity) 0.04 0.04
Short term bank loans / Bank loans 0.48 0.44
Credit lines / Bank loans 0.35 0.35

Observations 2462 2551

Source: 1994 and 1998 SINE surveys and tax files. Size indicators and capital
structure in the first year the firm is observed from the tax files. We restricted
ourselves to firms that where first present in the tax file at most 1 year after they
were started (hence 1994 or 1995 for the first wave, and 1998 or 1999 for the second
one). There are fewer observations for the detailed capital structure because the tax
files do not reported detailed financing for small business (with sales below 230,000
euros)
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Table 2: Summary Statistics on Entrepreneurial Caracteristics

1994 Survey 1998 Survey

Has started more than two business 0.07 0.10
Exprience in the industry 0.58 0.57
Motive: Desire to implement own idea 0.11 0.19
Motive: Desire for autonomy 0.50 0.55
Entrepreneurs in family 0.40 0.47

High school graduate 0.16 0.19
College graduate 0.10 0.14
Post graduate studies or Grandes Ecoles 0.08 0.10
Age 36.4 37.0

Observations 10,151 11,272

Source: 1994 and 1998 SINE surveys. Most variables are dummies, so that the
reported means stand for percentage in the category. The only exception is age.

entrepreneur and his associates. The remaining 40% consist in bank debt
(mostly) and loans made to the firm by associates. Our data are, however,
not precise enough to distinguish between inside and outside equity.13 For
firms selling more than 230,000 euros in their first year, our data allows to
break down debt into short term bank, long term bank, and others. Bank
loans contribute up to a quarter of total finance (leaving 15% to be financed
through subsidized agencies, associations, and the firm founders themselves).
Within bank credit, 6% of total finance (equity+debt) is made of bank loans
with maturity of less than 2 years, and 4% of credit lines. These figures
underestimate, however, the importance of short term bank loans for small
firms. Indeed, firms that have a smaller share of bank loans tend to have a
much larger share of short term loans within bank lending. As a result, the
average share of short term bank loans within total bank loans is around 43%.
Finally, comparing firms founded in 1994 and firms founded in 1998, the capital
structure does not change much: we observe a slight decline in equity finance
and a slight increase in bank debt, which is consistent with credit constraint
comoving with the business cycle.

Table 2 turns to the exploration of entrepreneurial caracteristics. First,
the education level of entrepreneurs does not tend to be very high: no more

13Commercial debt is a very important of finance for the average firm (but excluded here
from liabilities). If we consider trade credit as a source of financing, it contributes to 30%
of total finance (equity plus debt plus commercial debt). Hence it is equivalent to half of
the ”true” financing of the firm (equity plus debt) in the first year.
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than a third of all 1994 entrepreneurs have graduated from high school. This
figure, however, jumps to 41% when activity picks up in 1998: hence, there
seems to be a tradeoff between starting a business and going to the labor
market. Most entrepreneurs have experience: 58% of them have been working
in the industry previously. The proportion of people wanting to implement
their own idea goes up from 10 to 19% between 1994 and 1998. In both waves,
the proportion of ”serial entrepreneurs” is small (7%).

Table 3: Summary Statistics on Expectations

1994 Survey 1998 Survey

At birth :
Plans to hire within a year 0.26 0.31
Expects ”development” 0.54 0.58
Expects ”Difficulties” 0.06 0.06

Observations 19,069 11,794

After three years :
Plans to hire within a year 0.12 0.19
Expects ”development” 0.35 0.41
Expects ”Difficulties” 0.20 0.13

Observations 7,148 8,564

Source: 1994 and 1998 SINE surveys. Most variables are dummies, so that the
reported means stand for percentage in the category. The only exception is age.

Expectational variables form the focus of our study: summary statistics
are displayed in table 3. Expectations are consistent with the business cy-
cle: they improve in 1998 with respect to 1994. Unsurprinsingly, a very small
number (6%) of all founders already expect difficulties in the year they start
their business. This figure increases after 3 years: again, consistently with
the business cycle and adaptative expectations, it is however smaller in 2001
than it is in 1997. The figures are also consistent with the firm progressively,
but slowly, reaching its optimal size. While some 58% of entrepreneurs expect
”development of the activity” after the starting year, only 41% do so after
3 year. Figures are lower for ”hiring expectations” than they are for ”devel-
opment expectations”. This is consistent with the entrepreneurs being more
conservative about their employment prospects than sales growth.
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3.2 Determinants of optimism

We first need to check whether there really is heterogeneity in beliefs among
entrepreneurs. There exists a sizeable literature in management science that
documents entrepreneur optimism (see Shane, Scott and Venkataraman [2000]
for a recent survey).14 All in all, it seems that entrepreneurs are not more risk
loving, but simply more optimistic than managers with equal responsibilities
(Busenitz and Barney [1997]). It requires both optimism (overestimation of
the chances of success) and overconfidence (excess accuracy of one’s beliefs) -
to start a business (Simon, Houghton and Aquino [1999]).

Since we plan to look at the real effects of optimism, we must therefore
start with pinning down belief heterogeneity within our dataset. We start with
building a measure of ”expectation error”. We know whether the entrepreneur
initially expects business sales to ”develop”, ”remain steady” or fail within the
next year. We also know whether the entrepreneur initially expects to hire
additional employee(s) or not.

From the accounting data, we know by how much firm sales grow over the
first two years, and by how much employment grows. We therefore construct
the following error measurement:

∆S = EXPGR− 1(∆ ln(SALES)>3%)

∆E = EXPEM − 1(∆(employment)>0)

where ∆S = 1 when the entrepreneur expects ”development” but sales grow
by less than 3% over the first two years. ∆s = −1 when the entrepreneur
expects stagnation, but sales grow by more than 3% over the first two years.
∆E = 1 when the entrepreneur expects to hire but does not within the first
two years. ∆E = −1 when the entrepreneur does not plan to hire but does so
within the first two years.

These measures are clearly noisy, first because the accounting data may not
be that reliable - in particular as far as employment is concerned. This, how-
ever, should weaken, not strengthen, our estimates. Second, because expecta-
tions are not quantified, the 3% threshold is arbitrary - what do entrepreneurs
mean by grow instead of stagnate. Our choice matches the average consumer
price increase of the French economy over the period, and is therefore very con-
servative: an entrepreneur did not overestimate growth if his business’s growth
was more than zero in real terms. We therefore underestimate the magnitude
of optimism in the sample - if ”reasonnable growth” is above zero. Provided
all entrepreneurs understand the term ”growth” in the same way (above X%),
this is not going to affect too much our results - and changing the threshold

14In addition, expectation biases have recently attracted the attention of some economists
(see, for example, Malmendier and Tate [2002] in the case of CEOs of large corporations).
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does not really affects our results, as long as there remains enough observa-
tion per categories. If, however, different entrepreneurs were to interprete the
question differently - as is certainly the case - this could bias our results.15 We
try to control for this issue by incorporating industry dummies as explanatory
variables, as ”growth” standards are most likely to vary across industries. We
did not see any better way to adress this problem.

Let us first have a look at aggregate statistics, even though the reader
must bear in mind that they are very dependant on the threshold chosen. All
in all, within the subsample of entrepreneurs who started their business from
scratch in 1994 or 1998, some 61% got the kind of sales growth they expected.
Some 22% expected sales growth and did not get it. Some 16% did get growth
while not expecting any. Aggregate statistics are similar with respect to hiring
expectations. The aggregate percentage of optimists is 25% and the percentage
of pessimists 19%. Expectation errors on hiring are consistent with the French
business cycle, which displays a recession in 1993 and then stagnation until
1997, when the economy gradually picks up. 1994 founders are on average more
optimistic (26% expect to hire and do not) than 1998 founders (24% expect
to hire and do not). Sensitivity to the business cycle is however moderate.

Do real entrepreneurs display more optimism than ”fake” entrepreneurs
? Our dataset allows to distinguish entrepreneurs that started their business
from scratch from those that inherited it / took it over from family or the
founder. ”Fake entrepreneurs” indeed display much less optimism, as only
14% of them (as opposed to 22%) did not get growth while expecting some.
24% (compared to 16%) did get growth while expecting none.

Although there is no reason for∆S and∆E to be zero for each entrepreneur,
rational expectations suggest that, conditional on observable variables, their
expectations should be zero. We therefore regress these two errors on a series
of entrepreneur characteristics:

∆S,i = βZi + εi (3)

∆E,i = γZi + νi (4)

where Zi are entrepreneurial and project caracteristics that are likely to affect
expectation biases. In Zi we include the following variables:

• Entrepreneur education, broken down into three levels. Without
more specification about its nature, education may have various, oppo-
site effects. First, general education gives entrepreneurs a view on the
”big picture”, or in more technical terms the ability to adopt the ”outside
view”. Kahneman and Lovallo [1993] argue that those decision makers

15But question understanding would then have to be supriously correlated with entrepre-
neurial and project caracteristics.
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that adopt an ”outside view” of a problem do not exhibit any bias in
their expectations. More specific to France is the highly selective ”grande
école” system, where students take a tough competition after two years
of prep school just after their A level. Some authors have argued about
the tendency to use small samples to infer - supposedly - accurate infor-
mation (see Busenitz and Barney [1997], Simon et al. [1999]). Among
those individuals exhibiting such ”belief in the law of small numbers”,
it is therefore likely that ”Grande Ecole” graduation generates optimism
over one’s ability.

• Entrepreneur age, as a proxy for experience. Experience is likely to
have a negative impact on optimism, as older entrepreneurs had more
time to update their beliefs, and converge to the rational ones. Hence,
age should reduce the magnitude of the error term.

• Serial entrepreneur: serial entrepreneurs may be either optimistic
or realistic. Repeated experiences should allow beliefs about oneself to
be updated. Again, the impact of past entrepreneurial experience is,
however, ambiguous; several authors (see e.g. Babcock and Loewenstein
[1997]) have argued that optimism tends to persist, as entrepreneurs tend
to asymetrically attribute failure to external causes and success to own
action. Belief updating therefore takes the form of wishful thinking, and
reinforces optimism. In this case, it is likely that serial entrepreneurs are
a selected subsample of those that exhibit more self serving attribution
of outcome - the others have quit. In this case, serial entrepreneurs are
more likely to be optimistic than a random sample of beginers.

• Expertise in the industry: Russo and Shoemaker [1992] provide sta-
tistical evidence that expertise allows to ”know what one does not know”,
i.e. to exhibit less optimism in the field of expertise. De Bondt and
Thaler [1995] do, however, argue otherwise. Self declared areas of exper-
tise are those areas where the agent is personnaly commited the most,
and personal commitment is likely to foster optimism (Weinstein [1980]).
Once again, psychology theory does not have a clear prediction in this
regard, but does predict that something could be going on.

• Desire to implement a new idea: This should be positively correlated
with optimism. First, the desire to implement an own, new, idea is a sign
of high self commitment in the project. Commitment is, in general, a
source of optimism. Second, novelty prevents entrepreneurs from keeping
their eyes on the ”big” picture; Kahneman and Lovallo [1993] argue that
it forces them to do ”scenario thinking” (Shane and Venkataraman [2000]
call it ”information corridors”), i.e. explore all possibilities in a given
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direction, while forgetting some essential aspects. This, they argue, tends
to generate biases in the project’s success expectations.

• Desire of autonomy: We view these individuals as those who are
among the most commited to the project - as opposed to heirs or people
that did not have any better option. As we argued above, personnal
commitment is likely to foster optimism.

In table 4, we performed this regression on the subsample of the 19,179 en-
trepreneurs that started their firms from scratch. We added to the regressions
(1) a year-of-survey dummy, indicating the possibility that expectations errors
may depend on the aggregate state of the economy and (2) industry dummies
to account for specific industry expectations.

Most of the variables we described above seem to predict a bias in expec-
tation. First, notice that while the 40 industry dummies are jointly significant
determinants of expectation errors, no industry dummy comes out significant:
expectation bias has apparently little to do with the environement. We inter-
pret it as a reassuring hint that expectation bias depend on the entrepreneur,
not the market. Second, entrepreneur caracteristics come out significant. This
results are robust, to (1) a change in the threshold chosen for sales growth, (2)
the inclusion, or not, of non-corporations (3) the inclusion, or not, of entre-
preneur that did not start, but took over the firm. Last, senses of variation
displayed are also robust to a change in definition of the expectation error.
We tried to replace the ∆’s by dummies equal to one if the entrepreneur was
optimistic (no growth but expectations of development) and zero else, and es-
timated a probit. While such regression make, we believe, less sense than the
one we present (they mix pessimists and realists in the reference group), they
comforted us in our belief that our results are not spurious.

Most variables are significant, which we interpret as a systematic bias for
the concerned categories. Whatever the definition of expectational error we
chose, education came out strongly significant. It seems that educated entre-
preneurs expects systematically more growth than non educated ones. This is
consistent with the fact that the French educational system, by being highly
selective, promotes self esteem and optimism among those entrepreneurs that
were successful in it. Second, entrepreneurs implementing their own idea tend
to systematically overestimate their growth prospect, as opposed to those feel-
ing they had no other choice. Faced with novelty, entrepreneurs are required
to have high expectations, either because it is instrumental (it has themselves
work) or because the implementation of novel things requires them to take the
”inside view” of the problem. Last, the desire of autonomy comes up strongly
positive and significant. A high personnal involvement goes along with system-
atic upward biases, which is equally consistent with psychological evidence. In
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Table 4: Predicting Expectation Errors

Expectation Error Based on
Employment ”Development”

High School graduate 0.04∗∗ 0.06∗∗∗

(0.02) (0.01)
College graduate 0.06∗∗∗ 0.11∗∗∗

(0.02) (0.02)
”Grandes Ecoles” or postgard 0.06∗∗∗ 0.15∗∗∗

(0.02) (0.03)
Age>38 years -0.01 0.01

(0.01) (0.01)

Serial entrepreneur 0.01 0.08∗∗∗

(0.02) (0.02)
Area of expertise 0.00 -0.04∗∗∗

(0.01) (0.01)
Motive: Implement own idea 0.07∗∗∗ 0.10∗∗∗

(0.01) (0.01)
Motive: Need for autonomy 0.03∗∗∗ 0.02∗

(0.01) (0.01)

Starting year: 1998 0.00 0.00
(0.00) (0.00)

2 digit industry dummies yes yes
Observations 19,392 18,917

Source: 1994 and 1998 SINE surveys. The ”expectation error” on sales and em-
ployement as given by equations (3) and (4) are regressend on the above variables,
and 40 2 digit industry dummies using OLS. Within each industry, error terms are
allowed to be correlated in a broad form using White’s correction method.
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the second specification, serial entrepreneurs tend to be more upward biased
than beginners. This supports the hypothesis that optimists do not update
their beliefs very quickly, hence, serial entrepreneurs are selected sample of
entrepreneurs that have strongly biased beliefs. Also in the second regression,
expertise seems to reduce optimism, consistently with evidence by Russo et
al. [1992].

3.3 Further Tests

In this section, we test the robustness of our measure of optimism by using
additional information from our data and use it to confront it with two im-
portant predictions of existing psychology literature and one recent prediction
from the economic literature:

1. Entrepreneurs exhibit more optimism than the rest of the pop-

ulation. In our case, the control group is given by those entrepreneurs
that either took over, or inherited the business from parents or partner.

2. Optimism tends to persist. This is easy to understand in the context
of bayesian updating, as agents that start with beliefs located ”far” from
the truth tend to take longer to update, than the ones that are initially
close to it. In intuitive terms, information is attributed to errors rather
than as an indication of the truth when one holds extreme beliefs. As
we discussed above, there is, however, a second psychological mechanism
that helps optimism to persist: the self serving attribution of outcomes
even prevents individuals from converging to the truth, and may sustain
aberrant beliefs.

3. Optimism makes investment more cash flow sensitive: Mal-
mendier and Tate [2002] use a sample of CEOs of large listed US corpo-
rations to show that optimism tends to make investment more cash flow
sensitive. The intuition, also present in our model, is that optimistic
entrepreneur think that debt repayment are too high. From their view-
point, bankers are too conservative and overestimate the risk associated
with the project; they charge a risk premium that is too high. They
find that investment of optimistic CEOs - those that repeatedly fail to
exercise their stock options when they are in the money - is more cash
flow sensitive. There is no reason to believe that optimistic entrepre-
neurs should behave differently, and this is indeed a side prediction of
our model.

To test the first prediction we re-run the above regressions on a larger
sample that consists of entrepreneurs that start their firms and those that
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take it over. On the right hand side of (3-4), we add another determinant of
error: the fact that the entrepreneur actually starts his business. Results are
provided in table 5, where regressions were run on all firm (corporations and
non corporations).

Table 5: Overconfidence of Entrepreneurs

Expectation Error Based on
Employment ”Development”

High School graduate 0.03∗∗ 0.06∗∗∗

(0.01) (0.01)
College graduate 0.06∗∗∗ 0.11∗∗∗

(0.02) (0.02)
”Grandes Ecoles” or postgard 0.06∗∗ 0.12∗∗∗

(0.02) (0.03)
Age>38 years -0.02∗∗∗ -0.01

(0.01) (0.01)

Serial entrepreneur 0.01 0.07∗∗∗

(0.01) (0.02)
Area of expertise -0.02∗∗ -0.05∗∗∗

(0.01) (0.01)
Motive: Implement own idea 0.06∗∗∗ 0.09∗∗∗

(0.01) (0.01)
Motive: Need for autonomy 0.02∗∗∗ 0.03∗∗∗

(0.01) (0.01)
Real Start-up 0.11∗∗∗ 0.17∗∗∗

(0.01) (0.02)

Starting year: 1998 0.003∗∗∗ 0.01∗

(0.001) (0.00)

2 digit industry dummies yes yes
Observations 32,501 31,838

Source: 1994 and 1998 SINE surveys. The ”expectation error” on sales and em-
ployement as given by equations (3) and (4) are regressend on the above variables,
and 40 2 digit industry dummies using OLS. Within each industry, error terms are
allowed to be correlated in a broad form using White’s correction method.

Including ”continuers” in the above regression analysis confirms the robust-
ness of the above findings. Education seems to generate optimism. Personnal
motivation (implementing one’s idea, desire to be autonomous) does the same.
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Now, industry expertise has a strong, negative, impact on optimism, which we
view as a confirmation of Russo et al’s findings. Variables related to belief
updating and selection according to beliefs remain the least robust ones (age,
serial entrepreneur). We gain a lot of precision with respect to the results
reported in table 2. We interprete this as evidence that our measure of belief
errors is very noisy, and that we need a lot of observations to compensate for
this.

What is more specific to these new regressions is that entrepreneurs start-
ing their business from scratch exhibit very significantly more optimism than
continuers. We do not think this result is spurious. Indeed, a critic could
be that firms that already exist should be growing less following the takeover
date, if we compare them to start-ups. The correlation we exhibit therefore
suggests that continuers have even lower expectations than those who start
their business.

Let us now turn to the issue of persistence of optimism. The methodology
is based on two stage least squares. First, we use equation (3-4) to construct a
predictor of optimism for all entrepreneurs starting corporations in 1994 and
1998. Second, we regress on this predictor the entrepreneur’s expectations
three years after the business was started. We draw this variable from the
questionnaire that was re-sent in 1997 (for the 1994 starters) and 2001 (for
the 1998 starters) by the statistical office. Given the high level of attrition
described above, we drop from some 19,000 to some 11,000 observations.

The results are gathered in table 6. Correlation across firms within a same
industry was allowed, given that part of the expectation could be rooted in
industry level market trends. The ex-post expectation variable is a dummy
variable, worth 1 if the entrepreneur still expects growth three years after
the business is started, 0 if he expects stagnation or decline. We control for
industry and survey year.

Table 4 confirms that entrepreneurs that tend - given their observable char-
acteristics - to be initially optimistic, still tend to hold high expectations three
years after the project started. This result is robust to the inclusion, or not,
of entrepreneurs that did not really start, but took over, the firm. It is equally
robust to the exclusion of non corporation from the sample.

Finally, consistently with Malmendier and Tate [2002], our model predicts
that entrepreneurs think the risk premium charged by bankers is too large,
because bankers are too conservative. Given this, investment of optimists
should be more cash flow sensitive. To see this in our model, now assume
that I is a choice variable, and that R = R(I) is an increasing, concave,
function of investment. In this extension, a major consequence of optimism
is that firm investment depends on the amount of internal funds available to
the entrepreneur. Hence, investment should be more cash flow sensitive in
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Table 6: Persistence of Overconfidence

High Empl. Expectation High Dev. Expectation
Model 1 Model 2 Model 1 Model 2

Initial Expectation Bias in
Employment 0.58∗∗∗ - 1.44∗∗∗ -

(0.11) (0.16)
”Development” - 0.15∗∗∗ - 0.56∗∗∗

(0.06) (0.10)
High School Graduate -0.01 0.01 -0.01 0.01

(0.01) (0.01) (0.02) (0.02)
College Graduate -0.01 0.01 -0.04∗ -0.01

(0.02) (0.02) (0.02) (0.02)
Post Graduate or ”Grandes Ecoles” 0.00 0.02 0.02 0.03

(0.02) (0.02) 0.02 (0.02)
Age > 38 year -0.02∗∗∗ -0.03∗∗∗ 0.02∗ -0.04∗∗∗

(0.01) (0.01) (0.01) (0.01)
Starting year: 1998 0.01∗∗∗ 0.01∗∗∗ 0.01∗ 0.01∗∗∗

(0.00) (0.00) (0.00) (0.00)

2 digit industry dummies yes yes yes yes
Observations 13,443 13,443 11,037 10,793

Source: 1994 and 1998 SINE surveys. The dependant variable is a dummy equal to
1 if the expectations (on ”development”, future hiring) are good three year after the
creation, and zero else. Results are two step OLS estimates: first, we estimate the
regressions reported in table 4. This allows us to build a predictor of expectation
bias at the entrepreneur level. The second step consists in regressing the ex post
expectation variable on this bias predictor. Industry dummies were included in the
first and second steps, as well as a dummy equal to one when the firm is a limited
liability company. Error terms are allowed to be correlated in a broad form using
White’s correction method.
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firms run by optimistic entrepreneurs. To see why this occurs in our model,
assume the optimistic entrepreneur has cash flows A to finance the project,
and therefore only needs to borrow I−A. Assume he is using short term debt,
as this is, in his view, the least expansive financing contract. In this case, -
see above - his utility is given by:

U = u(2R+
(1− p)

1 + p
L−

2

1 + p
(I − A)−A)

which is increasing in A: the entrepreneur uses all his cash flows before turning
to an outside investor. What is the optimal I chosen by the entrepreneur ? It
solves, given A:

2R′(I) =
2

1 + p
if 2R′(A) >

2

1 + p

2R′(I) = 1 if 2R′(A) <
2

1 + p

Hence, investment depends on internal funds: because they are much cheaper
than outside finance. Note that this prediction is shared with any model of
credit rationing written with moral hazard.

A first test of this would be to collect the fraction of inside equity used in
start-up finance and correlate it with our measure of optimism. Unfortunately,
our dataset does not allow us to do that, since it does not allow to distinguish
between inside and outside equity. Another preliminary test would be to look
at whether optimist retain more earnings within the firm instead of paying
dividends. The problem, however, is that firms in the sample pay very little
dividend (95% of them do not pay any).

The best way to look at this conjecture is therefore to regress investment on
cash flows and to ask whether the impact of cash flows on investment is larger
for firms run by optimists. This amounts to running the following regression:

Iit
Kit

= αi + β
CFit

Kit

+ γOPTIi ×
CFit

Kit

+OPTIi + controlsit + εit

where Iit are capital expenditures of firm i at date t, Kit stand for fixed assets,
and OPTIi is the predictor of expectation bias using (1) the entrepreneur’s
observable caracteristics and (2) the equations (3-4) estimated above. Controls
include firm initial size (as measured by total assets in the year of creation),
and the fact that the firm is a limited liability corporation. To focus on
firms for which we have an history record long enough, we restrict the sample
to firms created in 1994, first showing up in the tax files in 1994 or 1995.
Note that investment profitability, as measured by Tobin’s q, is absent from
this equation. Since these firms are not listed, the best we could do was to

36



include industry, or firm fixed effects in the regressions. If however, a firm’s
profitability increases with its ability of generating cash flows, the analysis
based on investment to cash flow sensitivity might be flawed.

Table 7: Investment Cash Flow Sensitivity And Overconfidence

Capital expenditures / Fixed assets
Model 1 Model 2 Model 1 Model 2

Cash flows / fixed assets -0.00 0.01∗ -0.02∗∗∗ -0.00
(0.00) (0.00) (0.01) (0.01)

(Cash flows / fixed assets) 0.10∗∗ 0.03∗∗ 0.17∗∗ 0.09∗∗∗

x Expectation bias (0.04) (0.01) (0.08) (0.03)
Expectation bias -0.19∗∗ -0.16∗∗∗ - -

(0.09) (0.04)
Limited liability 0.02∗∗∗ 0.02∗∗∗ - -

(0.01) (0.01)
Initial log(assets) -0.01 -0.01 - -

(0.00) (0.00)

Year dummies yes yes yes yes
Firm dummies - - yes yes
2 digit industry dummies yes yes - -
Observations 33,693 33,693 33,693 32,693

Source: 1994 and 1998 SINE surveys. The dependant variable is capital expenditure
divided through fixed assets, i.e. the investment rate. Results are TSLS estimates:
first, we estimate the regressions reported in table 4. This allows us to build a
predictor of expectation bias at the entrepreneur level. The second step consists in
regressing the ex post expectation variable on this bias predictor. A dummy for the
year of creation, as well as industry dummies are included in the first and second
steps. Standard errors account for this two step procedure and error terms are
allowed to be correlated in a broad form using White’s correction method.

Table 7 displays the results of this regression. They provide a third indi-
cation that our analysis of optimism makes sense, and that our predictor of
bias really seems to capture bias in beliefs. The γ coefficient is strongly sig-
nificant, which is consistent with optimistic entrepreneur investing more when
they have more cash flows.

3.3.1 Is Optimism A Proxy For Skewness ?

So far, we have checked that our measure of optimism is consistent with ex-
isting psychological evidence. Before turning to financial contracting effects of
optimism, we need to make sure that our measure of optimism is not a proxy
for the skewness of the distribution of the project’s returns. Indeed, assume
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all projects have the same median retun, but that they differ in their mean
returns. Assume also that when entrepreneurs give their expectations on the
project’s development, they base their answer on mean returns conditionnal

on success. In this case, entrepreneurs in charge of projects with a very skewed
return distribution have a lower probability to survival, but better returns and
higher growth in case of survival. In this case, what we call optimism in the
data may simply be a proxy for the project’s being of high yield and high
returns.

Table 8: Growth and Death of Firms Run by Overconfident Entrepreneurs

Asset Growth Employment increase Death prob.
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Expectation bias -0.00 -0.27∗∗∗ -0.07 -0.60∗∗∗ -0.98∗∗ 1.05∗∗∗

(0.16) (0.10) (0.46) 0.21 (0.54) (0.28)
High school graduate 0.01 0.03∗∗∗ 0.04 0.08∗∗ 0.09∗∗ -0.02

(0.01) (0.01) (0.04) (0.04) (0.04) (0.01)
College graduate 0.02 0.04∗∗∗ 0.03 0.09∗∗ 0.10∗ -0.10

(0.02) (0.02) (0.05) (0.05) (0.06) (0.06)
Grandes Ecoles -0.01 0.04∗∗ -0.04 0.06 0.07 -0.14∗∗

(0.02) (0.02) 0.05 (0.06) (0.06) (0.07)
More than 38 -0.06∗∗∗ -0.05∗∗∗ -0.08∗∗∗ -0.07∗∗∗ -0.07∗∗∗ -0.07∗∗

(0.01) (0.01) (0.01) (0.02) (0.03) (0.03)
Limited Liability 0.02 0.02 0.38∗∗∗ 0.39∗∗∗ -0.10∗∗∗ -0.11∗∗∗

(0.01) (0.01) (0.02) (0.02) (0.03) (0.03)
Firm Started in 1998 0.03∗∗∗ 0.03∗∗∗ 0.02∗∗∗ 0.02∗∗∗ -0.05∗∗∗ -0.06∗∗∗

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)

2 digit industry dummies yes yes yes yes yes yes
Observations 10,513 10,288 11,974 11,629 18,335 17,890

Source: 1994 and 1998 SINE surveys. The dependant variables are (1) the first 3
years growth of assets (2) the first three increase in employment and (3) a dummy
equal to 1 if the firms is terminated before 2 years. Model 1 uses expectation biases
based on employment forecasts, while model 2 uses expectation biases based on
”development” forecasts. Results are two step OLS estimates: first, we estimate the
regressions reported in table 4. This allows us to build a predictor of expectation
bias at the entrepreneur level. The second step consists in regressing the ex post
expectation variable on this bias predictor (except in columns 5 and 6 where the
second step model is a probit). Industry dummies are included in the first and
second steps. Error terms are allowed to be correlated in a broad form using White’s
correction method in columns one to four.

We look here at this issue. First, were optimism a proxy for skewness,
growth and death rates of firms run by optimistic entrepreneur should be
larger. Table 8 provides the results of the regressions of the two years firm
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growth in capital (assets) and labour (employment) on our predictor of expec-
tation bias. As this predictor uses entrepreneurial caracteristics that might
affect firm growth directly, we include entrepreneurial education and age as
right hand side variables. Controling for these effects, as well as the firm being
a limited liability company and industry, we find no positive correlation be-
tween growth of surviving firms and the bias of their entrepreneur. If anything,
firm run by optimistic entrepreneurs tend to grow less. This result also holds
for growth in fixed assets, and when we compute growth on the first three or
four years of the firm’s existence, instead of the first two years only.

The last two columns of table 8 display the correlation between firm’s
death - within the first two years - and expectational bias, again, controlled
by entrepreneur observable caracteristics, firm size (omitted) and industry
dummies. Firm size has the expected sign (strongly negative) consistent with
the empirical literature on firm creation and destruction. Again, there is no
clear positive correlation between optimism and death rate: the employment
based measure shows a negative correlation, while the ”development” based
measure a positive, very strong one. These results are not significantly affected
by using the probability of death within the four or the 6 first years of existence.
Notice, however, that our theory is also perfectly consistent with the fact that
optimistic entrepreneurs survive less. The reason in our model is that they
adapt less, because their expectations are not revised as much as realistic
entrepreneurs.

Hence, given the ambiguous message delivered by the death rate regres-
sions, we turn to profitability measures. We focus on return on equity, return
on assets and a measure of efficiency, the productivity of labor, which we
regress on our index of optimism, controlling for firm size, its being a corpo-
ration, industry dummies and the year the firm was started (omitted in the
table). Again, as some entrepreneurial caracteristics that serve to construct
the optimism index may also have a direct impact on profitability, we include
in these regressions the entrepreneur’s education level and age as controls.
Hence, we identify the impact of optimism on returns using our ”psychological
variables” only.

Regression results are summarized in table 9. While the entrepreneur’s age
and education do not seem to a robust direct impact on the firm’s profitability,
the negative relation between optimism and profitability is strong and robust
across profitability measures. It is also robust to modifications of the way used
to compute mean returns (varying the definition of assets, equity, changing
the time span used to compute means). It seems, therefore, that our index
of optimism does not capture the fact that the project’s return distribution is
more skewed.
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Table 9: Profitabilty of Firms Run by Overconfident Entrepreneurs

Average RoA Average RoE Average log(VA/empl.)
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Expectation bias -1.29∗∗∗ -1.60∗∗∗ -2.01∗∗∗ -2.94∗∗∗ -0.01 -0.64∗∗∗

(0.38) (0.24) (0.69) (0.45) (0.25) (0.09)
High school graduate -0.01 0.05 0.00 0.11∗∗ 0.01 0.05∗∗∗

(0.04) (0.03) (0.06) (0.05) (0.02) (0.02)
College graduate -0.01 0.10∗∗ 0.09 0.30∗∗∗ 0.02 0.09∗∗∗

(0.06) (0.05) (0.09) (0.08) (0.04) (0.03)
Grandes Ecoles -0.00 0.16∗∗∗ -0.00 0.38∗∗∗ 0.03 0.13∗∗∗

(0.06) (0.05) (0.09) (0.09) (0.05) (0.04)
More than 38 -0.08∗∗∗ -0.04∗∗ -0.14∗∗∗ -0.07∗∗ -0.01 0.00

(0.02) (0.02) (0.03) (0.04) (0.01) (0.01)
Limited Liability -0.67∗∗∗ -0.68∗∗∗ -0.87∗∗∗ -0.88∗∗∗ -0.28∗∗∗ -0.28∗∗∗

(0.13) (0.13) (0.15) (0.14) (0.03) (0.03)
Initial log (assets) 0.12∗∗∗ 0.12∗∗∗ 0.31∗∗∗ 0.32∗∗∗ 0.16∗∗∗ 0.16∗∗∗

(0.02) (0.02) (0.04) (0.03) (0.01) (0.01)

2 digit industry dummies yes yes yes yes yes yes
Observations 8,800 8,521 7,959 7,703 10,094 10,013

Source: 1994 SINE survey and tax files. The dependant variables are (1) the mean
return on the firm’s assets (operating income over total assets) (2) the mean return
of the firm’s equity (free cash flows over shareholder’s equity) and (3) the mean log
(value added / employment). Means are taken over the firm’s lifecycle . Model 1 uses
expectation biases based on employment forecasts, while model 2 uses expectation
biases based on ”development” forecasts. Results are two step OLS estimates: first,
we estimate the regressions reported in table 4. This allows us to build a predictor of
expectation bias at the entrepreneur level. The second step consists of regressing the
ex post expectation variable on this bias predictor. Industry dummies are included
in the first and second steps. Error terms are allowed to be correlated in a broad
form using White’s correction method.
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3.4 Optimism and Financial Contracting

Hence, there is substantial heterogeneity among beliefs, and these can be partly
predicted in our sample. We construct a credible index, consistent with the
literature on optimism and that does seem to proxy the project’s skewness.
Thus, we are set to look at the relation between optimism and financial con-
tracting.

3.4.1 Effort

A first, straightforward prediction of the model is that optimist put in more
effort in starting the firm. The intuition is that they overestimate their chances
of success and hence their payoff. To look at this prediction, we use three very
qualitative, self reported, measures of effort: (1) whether the entrepreneur has
been actively looking for customers before starting the business, (2) whether ex
ante research on technology has been done, and (3) whether ex ante research
on competition has been done. Other, not reported here, measures of effort,
like reliance on external advices, or research on the best way to finance the
project yielded similar results. We then regress these measures on our bias
measure; results are in table 10.

Correlations are strong, and robust. However, these measures of effort are
self reported, and therefore likely to be biased upwards, in particular when the
entrepreneur is optimist and holds self serving beliefs of the ”I did my best,
it can’t fail” kind. While this would confirm that what we measure is really
optimism, it would not be a proof that optimism promotes effort. In addition,
we could expect that optimists, who adopt the ”inside view”, would make less
use of external advices (which they do, but the regression is not reported),
and be less interested in competitors, which they tend to underestimate (as
in Camerer and Lovallo [2001]’s experiment). Regressions reported however,
a strong tendency for optimists to evaluate competition and to make use of
external advices. Given these limitations, we turn to more objective variables.

3.4.2 Financing Structure

One of the key feature of financial contracting with optimists is that optimists
tend to prefer short term debt contract even they are risk averse. Formally,
short term debt contracts mimic optimal contracts in that they allocate all
possible claims contingent on failure to the agent that values them the most,
namely, the investor. In intuitive terms, the theory outlined above suggests
that financing optimistic entrepreneurs is easy because they accept to be paid
in “dreams”, i.e. in cash flows that are not likely to be realized.
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Table 10: Effort of Overconfident Entrepreneurs

Res. Competition Res. Technology Res. Customer
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Expectation bias 1.32∗∗∗ 0.71∗∗∗ 1.07∗∗∗ 1.00∗∗∗ 1.18∗∗∗ 0.28∗∗∗

(0.18) (0.09) (0.39) (0.16) (0.16) (0.10)
High School Graduate -0.01 -0.01 0.05∗∗ 0.03 -0.03∗∗∗ -0.01

(0.01) (0.01) (0.02) (0.02) (0.01) (0.01)
College Graduate 0.00 0.01 0.03 -0.01 -0.04∗∗ 0.01

(0.02) (0.02) (0.04) (0.01) (0.02) (0.02)
Post Graduate or ”Grandes Ecoles” 0.00 -0.03 0.02 -0.08∗∗∗ -0.04∗∗ -0.00

(0.03) (0.02) (0.03) (0.01) (0.01) (0.02)
Age > 38 years -0.01 -0.03∗∗∗ 0.00 -0.02 0.01 -0.01

(0.01) (0.01) (0.01) (0.01) 0.01 (0.01)
Firm started in 1998 -0.00 -0.00 - - -0.01∗∗∗ -0.01

(0.00) (0.00) (0.00) (0.01)
Log (Initial Assets) 0.00 0.00 0.01∗∗ 0.01∗∗ -0.01∗∗∗ -0.01∗∗∗

(0.00) (0.00) 0.01 (0.01) (0.01) (0.01)

Industry dummies yes yes yes yes yes yes
Observations 18,378 17,929 7,812 7,675 18,382 17,933

Source: 1994 and 1998 SINE surveys. The dependant variables are (1) a dummy
equal to 1 if the entrepreneur reports having made research on its competitors
before entering the business, (2) a dummy equal to 1 if the client declares to to have
made research on technology (3) a dummy equal to 1 if the entrepreneur declares
to have been actively looking for clients before starting the business. Model 1 uses
expectation biases based on employment forecasts, while model 2 uses expectation
biases based on ”development” forecasts. Results are two step OLS estimates: first,
we estimate the regressions reported in table 4. This allows us to build a predictor
of expectation bias at the entrepreneur level. The second step consists in regressing
the ex post expectation variable on this bias predictor. A dummy for the year of
creation, the firm being a limited liability company, as well as industry dummies
are included in the first and second steps. Error terms are allowed to be correlated
in a broad form using White’s correction method.
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Table 11: Financing of Overconfident Entrepreneurs

Short term Bank Loans Credit lines
Model 1 Model 2 Model 1 Model 2

Expectation bias 0.16∗∗∗ 0.11∗∗∗ 0.12∗∗ 0.11∗∗∗

(0.06) (0.03) (0.06) (0.02)
High School Graduate -0.01∗∗∗ -0.01∗∗∗ -0.00 -0.01

(0.00) (0.00) (0.01) (0.00)
College Graduate -0.02∗∗∗ -0.02∗∗∗ -0.01∗∗ -0.01∗∗∗

(0.01) (0.01) (0.00) (0.00)
Post Graduate or ”Grandes Ecoles” -0.01∗ -0.02∗∗∗ -0.01 -0.02∗∗∗

(0.01) (0.01) (0.01) (0.01)
Age > 38 years -0.00 -0.01 -0.00 -0.01∗∗

(0.00) (0.00) (0.00) (0.00)
Limited liability 0.00 -0.00 -0.00 -0.00

(0.01) (0.01) (0.00) (0.01)
Initial log (assets) 0.01∗∗∗ 0.01∗∗∗ 0.00∗∗∗ 0.00∗∗∗

(0.00) (0.00) (0.00) (0.00)
Started in 1998 -0.00 -0.00 -0.00 -0.00∗

(0.00) (0.00) (0.00) (0.00)

2 digit industry dummies yes yes yes yes
Observations 3,548 3,349 3,551 3,350

Source: 1994 and 1998 SINE surveys. The dependant variables are (1) the ratio
of bank loans that have less than two years of maturity over (debt+equity) and
(2) the ratio of credit lines over (debt+equity). Model 1 uses expectation biases
based on employment forecasts, while model 2 uses expectation biases based on
”development” forecasts. Results are two step OLS estimates: first, we estimate the
regressions reported in table 4. This allows us to build a predictor of expectation
bias at the entrepreneur level. The second step consists in regressing the ex post
expectation variable on this bias predictor. A dummy for the year of creation, as
well as industry dummies are included in the first and second steps. Error terms
are allowed to be correlated in a broad form using White’s correction method.
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To check the validity of this prediction we regress the share of short term
debt in total finance (equity + financial debt) on our measures of expectation
bias. The first measure of short term debt is the ratio of bank debt with
maturity of less than two years to libilities. The second one is the share of
bank lines of credit to liabilities. Again, we control for firm size, year of
creation and industry dummies. Regression results are displayed in table 11:
again, the share of short term debt is positively and strongly correlated with
our measure of expectation bias.

One possible concern with this approach, however, is that our measure of
optimism is just one of the project’s risk. While this is a priori not compatible
with the fact that these projects have a lower return on assets and equity, the
seriousness of this critic warrants a second check. This is done in appendix,
where we control for risk using the probability of the firm’s death conditionnal
on the observable avriables that serve to build the optimism index.

4 Conclusion

This paper thus argues that differences in beliefs exist, have real effects, and
therefore do matter in the design of financial contracts. The analysis presented
in this paper has been made as simple as possible to provide a framework of
interpretation of our empirical evidence. An interesting aspect of optimism
is that it is likely to stimulate effort in the initial dimension of the project,
while preventing the agent from adapting it to the circumstances. Adressing
these issue requires to (1) looking at a less extreme form of optimism and
(2) introducing an initial development effort. This is the starting point of a
companion paper, whose goal is explore in depth the caracteristics of financial
contracting with optimism.
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6 Appendix

6.1 Optimism Index in 1994 and 1998

To check the robustness of our optimism equation, we present here separate
regressions for firms started in 1994 and 1998.

Table A1: Predicting Expectation Errors - Breakdown by Vintage

Employment Exp. Error ”Development” Exp. Error
1994 Vintage 1998 Vintage 1994 Vintage 1998 Vintage

High School graduate 0.04∗∗ 0.03∗∗ 0.06∗∗∗ 0.06∗∗∗

(0.02) (0.02) (0.02) (0.02)
College graduate 0.06∗∗∗ 0.07∗∗∗ 0.10∗∗∗ 0.11∗∗∗

(0.02) (0.02) (0.02) (0.03)
”Grandes Ecoles” or postgard 0.04 0.07∗∗∗ 0.13∗∗∗ 0.17∗∗∗

(0.03) (0.02) (0.04) (0.03)
Age>38 years 0.01 -0.02∗ 0.02 -0.01

0.01 (0.01) (0.02) (0.02)

Serial entrepreneur -0.00 0.02 0.07∗∗∗ 0.09∗∗∗

(0.00) 0.02 (0.02) (0.02)
Area of expertise -0.01 0.01 -0.05∗∗∗ -0.04∗∗

(0.01) (0.01) (0.02) (0.02)
Motive: Implement own idea 0.08∗∗∗ 0.06∗∗∗ 0.10∗∗∗ 0.10∗∗∗

(0.02) (0.01) (0.04) (0.01)
Motive: Need for autonomy 0.02∗ 0.03∗∗∗ 0.05∗∗∗ -0.01

(0.01) (0.01) (0.01) (0.02)

2 digit industry dummies yes yes yes yes
Observations 8,346 11,046 8,198 10,719

Source: 1994 and 1998 SINE surveys. The ”expectation error” on sales and em-
ployement as given by equations (3) and (4) are regressend on the above variables,
and 40 2 digit industry dummies using OLS. Within each industry, error terms are
allowed to be correlated in a broad form using White’s correction method.
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6.2 Accounting for risk : Further Tests

As we argued in the main text, it is not likely that our index of optimism
accounts for skewness in the project’s distribution, since firms run by optimists
tend to grow less and be less profitable - as well as less productive, but not
robustly so. In this section, we propose a last way to convince our readers
that our results are robust to such an interpretation. We compute at the
firm level, a probability of firm death, given the observable caracteristics used
to predict entrepreneurial optimism. We then use this predicted probability
of death as a competing explanatory variable to our index of optimism. If
optimism measures risk, then the apparent correlation between optimism and,
say, capital structure, should vanish.

Table A2: Financing Overoptimistic Entrepreneurs - Testing the Risk
Hypothesis

Short term bank
Model 1 Model 1 Model 2 Model 2

Expectation bias 0.16∗∗∗ 0.18∗∗∗ 0.11∗∗∗ 0.10∗∗∗

(0.06) (0.32) (0.03) (0.03)
Probability of Death - 0.08∗ - 0.02
Within 4 years (predicted) (0.05) (0.05)

Controls yes yes yes yes
2 digit industry dummies yes yes yes yes
Observations 3,548 3,548 3,349 3,349

Source: 1994 and 1998 SINE surveys. The dependant variables are (1) the share of
bank loans that have less than two years of maturity (2) the share of bank loans that
take the form of credit lines and (3) the share of equity within total finance (non
comercial debt + equity). Model 1 uses expectation biases based on employment
forecasts, while model 2 uses expectation biases based on ”development” forecasts.
Results are two step OLS estimates: first, we estimate the regressions reported in
table 4. This allows us to build a predictor of expectation bias at the entrepreneur
level. In the second step, controls are the same as in table 11. The second step
consists in regressing the ex post expectation variable on this bias predictor. Error
terms are allowed to be correlated in a broad form using White’s correction method.

Table A2 looks at the firm’s initial capital structure, using the same con-
trols as in table 11 (size, limited liability, education, age, industry and year of
start). The firm’s predicted probability of death within 4 years indeed does
enter positiviely: risky projects tend to be financed short term. The correla-
tion is, however, weak, and mostly insignificant. In sharp contrast, our index
of optimism remains strongly significant. Results are similar if we use the
predicted probability of death within the first two years instead.
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Table A2(Continued): Financing Overoptimistic Entrepreneurs - Testing the
Risk Hypothesis

Credit Lines
Model 1 Model 1 Model 2 Model 2

Expectation bias 0.12∗∗ 0.14∗∗ 0.11∗∗∗ 0.05∗∗∗

(0.06) (0.04) (0.02) (0.02)
Probability of Death - 0.06∗∗∗ - 0.01
Within 4 years (predicted) (0.02) (0.02)

Controls yes yes yes yes
2 digit industry dummies yes yes yes yes
Observations 3,551 3,551 3,350 3,350

Source: 1994 and 1998 SINE surveys. The dependant variables are (1) the share of
bank loans that have less than two years of maturity (2) the share of bank loans that
take the form of credit lines and (3) the share of equity within total finance (non
comercial debt + equity). Model 1 uses expectation biases based on employment
forecasts, while model 2 uses expectation biases based on ”development” forecasts.
Results are two step OLS estimates: first, we estimate the regressions reported in
table 4. This allows us to build a predictor of expectation bias at the entrepreneur
level. In the second step, controls are the same as in table 11. The second step
consists in regressing the ex post expectation variable on this bias predictor. Error
terms are allowed to be correlated in a broad form using White’s correction method.
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Table A3 looks in a similar way at profitability and productivity, again
controlling for size, limited liability, education, age, industry and year of start.
Surprisingly, the sign obtain for risk is in the opposite direction. It seems
that the model discriminates between good (low risk, high return) and bad
projects (high risk, low returns). As it turns out, however, our estimates of
the correlation between optimism and profitability are marginally affected by
our controlling for risk.

Table A3: Profitabilty of Firms Run by Overconfident Entrepreneurs

Average RoE
Model 1 Model 1 Model 2 Model 2

Expectation bias -2.01∗∗∗ -3.45∗∗∗ -2.94∗∗∗ -2.33∗∗∗

(0.69) (0.78) (0.45) (0.45)
Death Probability < 4 years - -3.01∗∗∗ - -1.72∗∗∗

(0.49) (0.48)

Other controls yes yes yes yes
2 digit industry dummies yes yes yes yes
Observations 7,959 7,959 7,703 7,703

Source: 1994 SINE survey and tax files. The dependant variables are (1) the mean
return on the firm’s assets (operating income over total assets) and (2) the mean
return of the firm’s equity (free cash flows over shareholder’s equity). Means were
computed over the firm’s lifecycle . Model 1 uses expectation biases based on em-
ployment forecasts, while model 2 uses expectation biases based on ”development”
forecasts. Results are two step OLS estimates: first, we estimate the regressions
reported in table 4. This allows us to build a predictor of expectation bias at the
entrepreneur level. The second step consists in regressing the ex post expectation
variable on this bias predictor. Controls (not reported) are those of table 9. Error
terms are allowed to be correlated in a broad form using White’s correction method.
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Table A3(Continued): Profitabilty of Firms Run by Overconfident
Entrepreneurs

Average RoA
Model 1 Model 1 Model 2 Model 2

Expectation bias -1.89∗∗∗ -2.81∗∗∗ -1.84∗∗∗ -1.41∗∗∗

(0.51) (0.57) (0.33) (0.31)
Death Probability < 4 years - -2.00∗∗∗ - -1.20∗∗∗

(0.34) (0.30)

Other controls yes yes yes yes
2 digit industry dummies yes yes yes yes
Observations 8,880 8,880 8,603 8,603

Source: 1994 SINE survey and tax files. The dependant variables are (1) the mean
return on the firm’s assets (operating income over total assets) and (2) the mean
return of the firm’s equity (free cash flows over shareholder’s equity). Means were
computed over the firm’s lifecycle . Model 1 uses expectation biases based on em-
ployment forecasts, while model 2 uses expectation biases based on ”development”
forecasts. Results are two step OLS estimates: first, we estimate the regressions
reported in table 4. This allows us to build a predictor of expectation bias at the
entrepreneur level. The second step consists in regressing the ex post expectation
variable on this bias predictor. Controls (not reported) are those of table 9. Error
terms are allowed to be correlated in a broad form using White’s correction method.
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