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Why are entrepreneurs liquidity-constrained? The existing literature has
almost exclusively focused on incentive problems associated with choices of
work e�orts and of project qualities. This paper shifts attention to the e�ect
of liquidity-constraints on the quality of the entrepreneurial pool. Assuming
that entrepreneurial ability is private information while personal wealth is pub-
lic information, the paper shows that entrepreneurs are liquidity-constrained
because the critical ability for one to choose being an entrepreneur rather than
a wage worker increases with his personal wealth and therefore markets read
low wealth of a would-be entrepreneur as a signal of low entrepreneurial ability
and high probability of default. A normative implication is that liquidity con-
straints may be socially desirable since they work as a mechanism to guarantee
that only high-ability people will be selected for entrepreneurship. Journal of
Economic Literature Classi�cation Numbers: D28, P16. c 2000 Peking University
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1. INTRODUCTION

Both casual observations and recent empirical studies suggest that en-

trepreneurs are liquidity-constrained and that a person has to be wealthy

enough before he or she can start a business. For instance, using data

from the National Longitudinal Survey of Young Men (USA), Evans and

Jovanovic (1989) �nd that liquidity constraints bind and a would-be en-

trepreneur must bear most risk inherent in his business. Particularly, they

* I am greatly indebted to Donald Hay, Meg Meyer and James Mirrlees for their
helpful comments. Thanks also go to James Malcomson and John Vickers, and the
audiences of the Royal Economic Society annual conference and of seminars held at
NuÆeld College and the Institute of Economics and Statistics at Oxford University. The
�nal revision was done when I was visiting the Department of Economics and Finance,
City University of Hong Kong. Direct all correspondence to: Weiying Zhang, Guanghua
School of Management, Peking University, Beijing 100871, China.
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�nd that on average, a person cannot use more than 1.5 times his or her

initial assets for starting a new venture. Blanchower and Oswald (1990),

with three sets of U.K. survey data, suggest that the probability of self-

employment depends sensitively upon whether the individual ever received

a gift or inheritance. They �nd that those who received 5,000 pounds, for

example, were approximately twice likely, ceteris paribus, to set up a busi-

ness. Liquidity constraints are not only of central importance for the entry

into entrepreneurship, but also a major factor determining the likelihood

of entrepreneurial failure. Using U. S. data consisting of the 1981 and 1985

federal individual income tax returns of a group of people who received

inheritances in 1982 and 1983, Holtz-Eakin, Joulfaian and Rosen (1994)

�nd that liquidity constraints exert a noticeable inuence on the viability

of entrepreneurial enterprises. For example, a $15,000 inheritance increases

the probability that an individual will continue as a sole proprietor by 1.3%

points, and if the enterprise survives, its receipts increase by 20%.1

The question is, why are liquidity constraints there in the �rst place?

Since liquidity constraints imply that only those suÆciently wealthy people

can set up enterprises and hire labour, this question can be re-interpreted

as broader one: why does capital hire labour rather than labour-hiring-

capital? The question has puzzled economists for long time. In the past

two decades, economists have begun to address this question with formal

models. The existing models, however, have almost exclusively focused on

incentive problems associated with choices of work e�orts and of project

qualities. For instance, under the assumption of asymmetric information

about the mean of the project return between the entrepreneur and out-

siders, Leland and Pyle (1977) show that the entrepreneur's own stake in

the project can fully reveal his belief about the mean return of the project

and a higher stake of the entrepreneur signals a higher project quality.

Stiglitz and Weiss (1981) argue that lenders have the incentive to ration

credit rather than raise the interest rate because otherwise adverse selec-

tion and moral hazard problems would lead to too much project risk.2 In

Eswaran and Kotwal (1989), due to limited liability of the borrower, the

borrower-entrepreneur e�ectively faces a lower price for capital than he

would under full liability. Since his e�ort is not observable, he substitutes

hired capital for his e�ort and consumes an amount of leisure which is

in excess of what he would under full liability. This distortion in the in-

put mix results in a bankruptcy probability which, from the point of view

of the creditor, is larger than it should be. This, in turn, provides the

capitalist with the incentive to undertake production himself. Following

1For more empirical results, also see Evans and Leighton (1989).
2I share Stiglitz and Weiss's arguments. However, their downplay of the role of the

collateral is problematic. The problem is their curious assumption that the individual's
wealth is not observable to lenders.
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Holmstrom's (1982) argument that eÆciency in team production can be

restored if a third party's joins the team as a principal to break the bud-

get constraint, Valsecchi (1995) shows that ex ante speci�c investments are

necessary to make the third party's principalship incentive compatible. He

therefore argues only those suÆciently wealthy people can be entitled to

be the principal.3

In this paper, we shift attention from incentive problems to the problem

of selecting high-quality entrepreneurs. Assuming that entrepreneurial abil-

ity is private information while personal wealth is public information, we

show that liquidity constraints can work as a mechanism to guarantee that

only those with suÆciently high ability will be selected for entrepreneur-

ship. The basic arguments are as follows. An individual can choose to be

a wage worker or to be an entrepreneur. The return for being a worker

is independent of entrepreneurial ability, while the (expected) return for

being an entrepreneur is positively dependent on entrepreneurial ability.

(More precisely we assume that the probability of entrepreneurial success

is determined by entrepreneurial ability.) Thus one will choose to be an

entrepreneur if and only if his entrepreneurial ability is equal to or above

a critical level which is determined by equality of the return for being a

worker and the return for being an entrepreneur. We �nd that the critical

ability for one to choose being an entrepreneur rather than a wage worker

increases with his personal wealth. The reason is that under limited liabil-

ity (or more generally a non-negative consumption constraint), the oppor-

tunity cost of being an entrepreneur increases with personal wealth. For

instance, an individual with fully self-�nanced investment has to take full

risk of failure, while the penniless bene�ts from success but su�ers little

when business fails. Thus, for a given entrepreneurial ability, a poor per-

son has more incentive to choose being an entrepreneur than a rich one.

However, other people are more reluctant to follow a poor would-be en-

trepreneur since the market reads his low personal wealth as a signal of

low (expected) entrepreneurial ability and therefore a high probability of

default. As a result, the rich would-be entrepreneurs are selected by the

market while the poor would-be entrepreneurs are rejected by the market.

The underlying assumption of the paper is that entrepreneurial ability

is private information while personal wealth is common knowledge.4 We

3Also see Dow (1993) for a model of capital-hiring-labour based on asset speci�city
and incomplete contracts. For a survey of the earlier informal argument on the related
topics, see Putterman (1984). Zhang (1994) contains a comprehensive review of related
literature.

4This assumption can be replaced by a more general assumption that observing a per-
son's entrepreneurial ability is much more diÆcult and much more costly than observing
his personal wealth. Lucas (1978) assumes that each individual has full knowledge of
his own managerial ability. In contrast, Kanbur (1979) assumes that nobody knows his
own entrepreneurial ability. Although it might be correct to say that even an individual
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believe that this assumption is a very close approximation of reality. In

reality, people not only di�er in their entrepreneurial ability but also en-

trepreneurial ability is at most only partially observable. Entrepreneurial

ability greatly depends upon the person's \alertness" (Kirzner 1979), \imag-

ination" (Shackle 1979) and \judgment" (Casson 1982). All these charac-

teristics are at least partially innate and ineducable and cannot be indexed

by hard indicators. Although some information such as education, back-

ground, work experience, may be available, a person's entrepreneurial abil-

ity cannot be accurately judged until he has been in business for some

years.5 What he says about his own ability may not be very useful un-

less convincing evidence is produced. In contrast, personal wealth is easy

to observe and to reveal. It is almost impossible for the poor to pose as

the rich; similarly, it is diÆcult and very costly (if not impossible) for the

rich to evade their responsibility (e.g., for paying debts) by hiding personal

wealth.

The basic idea of the paper follows Frank Knight (1921), one of the

most prominent contributors to the study of entrepreneurship. As pointed

out by LeRoy and Singell (1987), Knight did not only emphasize the pri-

mary importance of entrepreneurship, but also apparently recognized that

because of moral hazard and adverse selection problems, the function of en-

trepreneurship is uninsurable and consequently entrepreneurs must �nance

themselves and bear the risk of failure. Knight writes: \We have assumed

....that each man in society knows his own powers as entrepreneur, but

that men know nothing about each other in this capacity....The presence

of true pro�t, therefore, depends on the absence of the requisite organi-

zation for combining a suÆcient number of instances to secure certainty

through consolidation. With men in complete ignorance of the powers of

judgment of other men it is hard to see how such organization could be

e�ected" (pp.284-85). In other words, any attempt to insure the outcome

of entrepreneurship would fail because of the impossibility of excluding en-

trepreneurial lemons. As LeRoy and Singell commented, it is true that

Knight did not explicitly discuss adverse selection here, but he did explic-

itly assume asymmetric information (as in the preceding passage), and he

appears to have regarded adverse selection as an obvious consequence. In

this sense, this paper can be thought as a formalization of Knight's original

idea.

himself cannot be fully sure about his own ability, it is too extreme and unrealistic to
assume that he is as equally ignorant as outsiders.

5In reality, for some occupations such as lawyer, teacher, medical doctor and so on, a
certi�cate is needed; but not for entrepreneurship. I conjecture that the reason for this
di�erence is that entrepreneurial ability is much more diÆcult to measure than other
ability.
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Our theory has both positive and normative implications. The two pos-

itive implications are as follows. First, since liquidity constraints at least

partly result from asymmetric information about entrepreneurial ability, we

shall predict that the constraints will be diminishing as other signals about

entrepreneurial ability become available. Education is one such signal,

which may reveal some information on entrepreneurial ability and there-

fore help some MBA-holders set up their own business.6 However, if we

believe that entrepreneurial ability is some kind of innate ability which is

not entirely educable, capital will still play an important role in signaling

information about a person's ability. Second, our theory implies that those

who have built up good business records are less liquidity-constrained than

beginners, since the former's ability has been better revealed. This is quite

coincident with observations. For example, a successful businessman whose

factory has just been destroyed by a �re can easily to restart his business

through borrowing.7

The normative implications of our theory are as follows. First, the liquid-

ity constraint might be socially desirable since it can help to exclude unqual-

i�ed people from entrepreneurial markets. Many observers have sympathy

for those who wanted to set up their own business but failed to do so be-

cause of liquidity constraints. But one needs to realize that if there were no

liquidity constraints, there would be too many unquali�ed people running

businesses. Second, private property rights and capitalists are of central

importance for ensuring that only high ability people be entrepreneurs.

Without capitalists, it might be very hard to distinguish between low abil-

ity would-be entrepreneurs and high ability would-be entrepreneurs. This

has been perfectly proved by socialist experiences.8 Third, government

assistance programs to small business as adopted in U.S., U.K. and other

countries may have some adverse e�ect on the quality of small business-

6Education signals not necessarily because it improves one's ability, but because the
cost of education is lower for high ability people than for low. See Spence (1973).

7Evidence shows that within an industry, small �rms grow faster and are more likely
to fail than large �rms. Jovanovic (1982) proposes a theory of \noisy" selection to
explain evidence: Firms learn about eÆciency as they operate in the industry. EÆcient
�rms grow and survive; ineÆcient �rms decline and fail. Firms di�er in size because
some discover that they are more eÆcient than others. Our theory can be extended
to provide a complementary explanation for the evidence: markets reveal performers
entrepreneurial ability; those markets with high ability are less liquidity-constrained
and therefore expand faster than others.

8My research work on this topic was partly motivated by my personal experience of
socialist China where because of lack of capitalists, most management posts of the state-
owned enterprises were occupied by lemons. In 1980s, the Chinese government once tried
to select managers based on professional exam scores. But the result seems unsuccessful.
Fortunately, more and more capitalists are emerging in China as the reform proceeds,
which is certainly helpful in improving the average quality of managers.
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men.9 The rationales for such programs are that capital markets do not

provide adequate funds for new businesses. However, this kind of programs

may drive too many low-ability people into business.

The paper is organized as follows. In Section 2, the basic model will be

set up. Section 3 will be concerned with the relationship between personal

wealth and the critical ability for someone to become an entrepreneur. In

Section 4, we discuss how the market infers a would-be entrepreneur's abil-

ity from his personal wealth so that the rich become the winners of the com-

petition for entrepreneurship. Wealth-dependent interest rates and wages

as a mechanism of separating high ability from low ability are discussed

in Section 5, where we also show why this mechanism may not work when

bankruptcy incurs veri�cation costs. Section 6 concludes the paper with a

brief review of the existing models.

2. THE MODEL

The economy consists of many individuals di�ering in their entrepreneurial

ability � 2 [0; 1] and personal wealthW0 � 0. We assume thatW0 is known

to all individuals of the economy but � is known only to an individual him-

self.10 Each individual is assumed to be a risk-neutral expected utility

maximizer with a utility function U = W1, where W1 is his �nal wealth.

There are two types of occupations available for all individuals to choose:

an entrepreneur or a worker. An entrepreneur runs the �rm and earns the

residual return, while a worker earns the contractual market wage in return

for his service in the �rm. Being a capitalist is not an occupation which

can be chosen by anyone since it depends on personal wealth endowment.11

We make a distinction between active capitalists and passive capitalists. A

capitalist is called active if he chooses to be an entrepreneur, and passive if

he chooses to be a worker. The capital owned by the active capitalist earns

a residual return, while the capital owned by the passive capitalist earns a

contractual market interest rate. We shall assume that an individual with

9For example, the U.S. Small Business Administration provides subsidized loans and
loan guarantees to small business for start-up and expansion. Great Britain, France, Bel-
gium, and the Netherlands have adopted �nancial assistance programs for unemployed
workers who start a business. Bendick and Egan (1987) suggest that the unemployment
programs may not be eÆcient. I conjecture that one of the reasons for the ineÆciency
might be their adverse e�ects on the quality of entrepreneurship.

10We shall assume that � is drawn from a common distribution which is known to all
individuals in the economy.

11\Capitalist" is loosely used in the text since we assume that personal wealth is con-
tinuously distributed between zero and a large amount. The reader can easily understand
its di�erent meaning in the di�erent contexts.
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W0 is free to guarantee himself a riskless return equal to W0 by holding

the money without depreciation.12

Assume that an entrepreneur has a liability for repaying all his debts to

lenders and the contractual wages to workers of the �rm until his personal

wealth becomes zero (in a one-period model, we must assume that he can-

not repay debts by further borrowing). We call this \limited liability".13

Enforceability of liability is dependent on observability of personal wealth.

The implications of limited liability assumption are as follows. First, it does

not make any sense to distinguish between the residual return from the en-

trepreneurial function and the residual return from his personal wealth as

capital investment, and therefore we shall summarize them into a single

term called \pro�t".14 Second, although the entrepreneur is called \the

residual claimant", he may not need to be fully responsible for all costs

of his business in the case of bankruptcy if his personal wealth is not suf-

�cient to cover all the contractual payments. In other words, there may

be a di�erence between his promised payment and his actual payment. It

is this di�erence that generates both the moral hazard problem and the

adverse selection problem in the entrepreneurial choice. Third, related to

the second, because the contractual payment cannot be riskless due to the

probability of default by the entrepreneur, from the point of view of work-

ers and passive capitalists, it matters with which entrepreneur they should

match. This is the underlying force of an entrepreneurial selection mecha-

nism in the market. Given the market wage and the market interest rate,

a passive capitalist worker's expected return depends negatively on the

probability of default by the entrepreneur he matches with. The intuition

suggests that other things being equal, the more wealthy is his matched

entrepreneur, the more secure is a passive capitalist worker's contractual

payment, and therefore he should choose to match with the rich rather

than the poor. But our results are much stronger than this. Because other

things are not equal, wealth itself may not suÆce for a low probability of

default. In particular, given that entrepreneurial activities dominate the

uncertainty of the �rm's return, we may assume that the entrepreneur's

ability is crucial for business success. If people prefer to follow the rich

to enter the �rm, there must be something linking personal wealth with

(expected) ability of a would-be entrepreneur, from an outsiders' point of

view.

12This assumption can be replaced by a riskless interest rate.
13More accurately, this should be called \unlimited liability with non-negative con-

sumption". Such an assumption underlies most agency-type models on capital markets;
e.g., see Stiglitz-Weiss (1981) for a credit-rationing model, Eswaran-Kotwal (1989) for
a capital-hiring-labour model, Leland and Pyle (1977) for a capital structure model,
Aghion and Bolton (1992) for a control allocation model, Diamond (1984), and Gale
and Hellwig (1985), among others.

14This might be the source of the long-running debate over what the pro�t is.
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An individual faces the choice �rst of whether he should be an en-

trepreneur or a passive capitalist/wage worker, and second, if the latter,

to which entrepreneur he should lend his capital (if he has any) as well as

to whom he should sell his labour.15 A complete analysis of the individ-

ual choice requires us to model both the capital and the labour market.

However, most insights of the analysis can be derived from modeling one

market alone.16 Since what we are interested in is the relationship between

capitalists and entrepreneurs, we shall limit ourselves to the capital market

by assuming that a contractual wage is paid prior to production so that

workers face no default.17 This implies that the entrepreneur must �nance

the hiring of labour before any physical investment takes place, and his to-

tal �nancial capital requirement is equal to the sum of physical investment

and hired labour cost (wage times the number of workers). If his per-

sonal wealth is not suÆcient for both physical investment and labour cost,

he must borrow from some passive capitalists. Passive capitalists cannot

avoid the probability of default and therefore it matters which borrower

they choose.18

Assume that everyone has access to a production technology which re-

quires a �xed amount of aggregated capital comprised of both physical

capital investment and labour cost, denoted by K.19 The business can be

either a success or a failure. If a success, it will yield a return y = f(K) > 0;

if a failure, it yields a zero return. Denote by r the market interest rate

and by w the market wage. We shall assume that f(K) � (1 + r)K + w.

In other words, we assume that in the case of success, the total return

will be suÆciently large to cover both the contractual payment and the

entrepreneur's opportunity cost (otherwise there will be nobody choosing

to be an entrepreneur). In the following, we normalize w = 0.

15A passive capitalist does not need to lend capital and sell labour to the same en-
trepreneur.

16In an earlier version of this paper, I modeled both the labour market (the choice of
workers) and the capital market (the choice of lenders). I found the marginal bene�t of
modeling more than one is little more than making the description more like reality.

17Therefore they do not care about which entrepreneur they should match with. Al-
ternatively, we can assume that the lowest return of the �rm (in the worst state) is not
less than labour cost.

18The assumption of the wage being paid prior to production is equivalent to workers
delegating their choice of match to passive capitalists. In reality, workers normally have
priority when the entrepreneur cannot pay all contractual payments, even if they are
paid at the end of the period. An interesting question is why workers have priority in
most cases.

19It is convenient to refer to K simply as \capital". If k is physical investment, w is
wage per worker and l is the number of workers, K = k+wl: We implicitly assume that
the entrepreneur always chooses an optimal combination of k and l. In addition, K can
be a variable (see Zhang, 1994).
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The importance of entrepreneurial ability is that it determines the prob-

ability of success p. In particular, for simplicity, we assume that p = �.20

This implies that the probability of default by an entrepreneur is uniquely

determined by his entrepreneurial ability, given that his personal wealth

is not suÆcient to �nance all investment. More notably, if entrepreneurial

ability were public information, we shall expect that there would be a cut-

o� point of entrepreneurial ability such that all individuals with ability

greater than the cut-o� would become entrepreneurs, as in Lucas (1978),

regardless of their personal wealth. In such a case, entrepreneurs would be

ability-constrained, rather than liquidity-constrained.

The total expected return of the �rm is a linear increasing function of

the entrepreneur's ability de�ned as follows:

Ey = �f(K): (1)

Because of the limited-liability constraint, the entrepreneur's expected

personal return, denoted byW e

1 , depends on whether his wealth endowment

W0 is smaller or bigger than capital investment K. W e

1 can be de�ned as

follows: 21

(i) If W0 < K,

W e

1 = � (f(K)� (1 + r) (K �W0)) : (2)

(ii) If W0 � K,

W e

1 =

�
�f(K) + ÆK(1 + r)(W0 �K); if lending out excess funds

�f(K) + (W0 �K); if holding excess funds
(3)

where ÆK denotes the (weighted) expected probability of success of the

entrepreneur(s) to whom the excess funds of the entrepreneur concerned

are lent.

Note we have implicitly assumed that the entrepreneur makes investment

�rst with his own assets before he can borrow from passive capitalists, and

that he will not lend out his excess assets unless W0 > K. This assumption

is not necessary for the results.22 In fact, under our de�nition of limited

liability and the assumption that personal wealth is public information, it

does not make any di�erence whether the entrepreneur invests �rst with his

own funds or he puts his own funds into banks and invests with borrowed

funds.

20Recall that we have normalized entrepreneurial ability to be distributed between
zero and one.

21Note that we have normalized wage to zero for convenience.
22In the literature, the assumption is called \maximum equity participation" (MEP)

(e.g., Gale and Hellwig, 1985).
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If an individual with W0 chooses to be a passive capitalist/wage worker,

his expected return, denoted by W l

1, is

W l

1 =

�
ÆK(1 + r)W0; if lending out his wealth

W0; if holding his wealth
(4)

ÆK can be de�ned as follows:

ÆK = E�B; (5)

where E is the expectation operator, and superscript B denotes the en-

trepreneur to whom the funds are lent (\borrower"). The entrepreneur

borrows from the outsiders if and only if W0 < K, which implies that

ÆK = 1 if and only if E�B = 1. In other words, the lender has to bear

risk for default unless he is certain that the borrower has the highest en-

trepreneurial ability (�B = 1).

An individual will choose to be an entrepreneur if and only if the following

condition holds:

W e

1 �W l

1; (6)

where W e

1 and W l

1 are de�ned by (2)-(3), and (4), respectively.

Given his personal wealth W0, the individual's choice of being an en-

trepreneur or a worker depends not only on his own entrepreneurial ability

�, but also on his expectations of the potential borrower's entrepreneurial

ability E�B which determines ÆK . Given ÆK , (6) de�nes a critical value

�� such that he will choose to be an entrepreneur if and only if � � ��.

We call �� \the individual critical ability" for being an entrepreneur. How

does �� depend on W0? How is E�B related to WB

0 ?

3. CRITICAL ENTREPRENEURIAL ABILITY AND

PERSONAL WEALTH

In this section and next section, we shall assume that all entrepreneurs

face a uniform interest rate (and market wage) independent of their per-

sonal assets. We will relax this assumption in Section 5. In this sec-

tion, we shall focus on the relationships between an individual's critical

entrepreneurial ability �� and his personal wealth W0, and between �� and

ÆK .

Case (i): If W0 < K, �� is de�ned by the following equality:23

�� (f(K)� (1 + r) (K �W0)) � ÆK(1 + r)W0: (7)

23We assume that ÆK is big enough that the individual prefers to lend out his asset
rather than hold it when he chooses to be a worker. If this is not the case, we replace
ÆK(1 + r) with 1.
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Rearranging (7), we obtain

�� =
ÆK(1 + r)W0

f(K)� (1 + r) (K �W0)
: (8)

Di�erentiating �� with respect to W0 and rearranging gives

@��

@W0

=
ÆK(1 + r) (f(K)� (1 + r)K)

(f(K)� (1 + r) (K �W0))
2
> 0; (9)

since (f(K)� (1 + r)K) > 0.

That is, the individual's critical ability for being an entrepreneur in-

creases with his personal wealth.

Case (ii): If W0 > K; �� is de�ned by 24

��f(K) + ÆK(1 + r) (W0 �K) = ÆK(1 + r)W0: (10)

Rearranging gives

�� =
ÆK(1 + r)K

f(K)
: (11)

Therefore

@��

@W0

= 0: (12)

In summary, we have

Proposition 1. (i) an individual will choose to be an entrepreneur if

and only if his entrepreneurial ability is greater than his individual critical

level; and (ii) the individual critical ability for being an entrepreneur is

increasing with personal wealth until personal wealth is greater than the

capital requirement.

Roughly speaking, proposition 1 says that, at any given ability level, a

poor person has more incentive to be an entrepreneur than a rich man.

The intuition behind this result is that the opportunity cost of being an

entrepreneur is higher for the rich than for the poor. For those with little

personal wealth, the opportunity cost of being an entrepreneur is nothing

24Here we assume that the individual faces the same expected probability of success
of the potential borrowers regardless of whether he is lending out excess funds (when
he himself is also an entrepreneur) or lending out all funds (when he chooses to be a
worker).
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more than the market wage of a worker (here normalized to zero), while

for those with large personal wealth, being an entrepreneur incurs a large

wealth loss if the business is not successful. Because the cost of being

an entrepreneur increases with personal wealth, the optimum requires the

return to increase too, which implies that the critical entrepreneurial ability

must be higher as he becomes richer. An implication of the proposition

is that the poor person is more likely to over-report his entrepreneurial

ability than the rich; or to put it di�erently, the entrepreneurial choice

of the rich person is more informative in signaling entrepreneurial ability

than the choice of the poor. We will see that this is the fundamental

reason why capitalist would-be entrepreneurs succeed in the competition

for entrepreneurship.

We now turn to the relationship between �� and ÆK . It is easy to show

that:

(i) If W0 < K,

@��

@ÆK
=

(1 + r)W0

f(K)� (1 + r) (K �W0)
> 0; (13)

(ii) If W0 � K,

@��

@ÆK
=

(1 + r)K

f(K)
> 0: (14)

Proposition 2. The individual critical ability for being an entrepreneur

is increasing with the expected probability of success of the potential bor-

rower.

Proposition 2 says that an individual is more likely to choose to be

an (self-employed) entrepreneur when otherwise he has to lend to an en-

trepreneur(s) with low probability of success than when he can lend to those

with a high expected probability of success. The argument is quite intu-

itive. The probability of success of the matched entrepreneur determines

the riskiness of the contractual return for being a passive capitalist/wage

worker (or more generally the expected return of the contractual return).

A higher expected probability of success implies a higher expected contrac-

tual return, which in turn implies that it is less necessary for someone to

be a self-employed entrepreneur.

4. LIQUIDITY CONSTRAINTS AND MARKET SELECTION

FOR ENTREPRENEURSHIP

According to each individual wishes, the population is divided into two

sets: the set of would-be entrepreneurs (active capitalists) and the set
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of would-be workers (passive capitalists). In an economy where individ-

uals have free choice of which entrepreneur to match with, a would-be

entrepreneur can become an actual entrepreneur if and only if he can suc-

cessfully raise the required capital. With propositions 1 and 2, we now

show why the rich would-be entrepreneurs are more likely to be success-

ful than their poor fellows (to put it di�erently, why passive capitalists

are reluctant to lend their capital to the poor would-be entrepreneurs),

given that entrepreneurial ability is private information. The basic argu-

ment is that although an individual's actual entrepreneurial ability might

be independent of his personal wealth, from the point of view of outsiders

the expected ability of a would-be entrepreneur is not independent of his

personal wealth.

Denote by �(�) and �(�) the density function and the distribution func-

tion of entrepreneurial ability among population, with support [0; 1], which

are assumed to be independent of the distribution of personal wealthW0.
25

Then, from the point of view of outsiders, the expected ability of a would-

be entrepreneur, conditional on his personal wealth WB

0 , can be de�ned as

follows:26

E�B(WB

0 ) = E
�
�B

��WB

0

�
=

R 1

��
��(�)d�

1� �(��)
; (15)

where �� is de�ned by (8), or (11), depending on WB

0 < (�)K.

Di�erentiating (15) with respect to WB

0 and rearranging, we have

@E�B
�
WB

0

�
@WB

0

=
� (��) @�

�

@W
B

0

R 1

��
(1� �(�)) d�

(1� �(��))
2

: (16)

Then, by (9), and (12), we have

@�B(WB

0 )

@WB

0

�
> 0 if WB

0 < K;

= 0 if WB

0 � K:
(17)

Therefore, we have

25One may like to argue that the distribution of ability and the distribution of personal
wealth is positively correlated either because of dynamic e�ects (today's wealthy people
are yesterday's successful businessmen) or because the wealthier people have better
opportunities for good education. If this is the case, wealth itself signals ability.

26Since �� is dependent on ÆK , an outsider must base his judgment of a would-be
entrepreneur's �� on the ÆK in the latter's conditional expectation (that is, to know
person A's ��, an outsider has to know A's expectation of his potential borrower's
probability of success if he chooses to be a worker). But given that the only available
information is personal wealth, rational expectation implies that the outsider will hold
the same expectation of all would-be entrepreneurs' ÆKs. In the following, we shall make
this assumption.
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Proposition 3. The expected ability of a would-be entrepreneur is an

increasing function of his personal wealth for WB

0 < K and constant for

WB

0 � K.

Proposition 3 says that although outsiders have no accurate information

about the ability of a particular would-be entrepreneur, they can be sure

that, on average, a would-be entrepreneur with large personal wealth has

higher ability than one with small personal wealth. It is rational to infer

entrepreneurial ability according to personal wealth. Immediately, we have

Corollary 1. The expected probability of default by the borrower is a

strictly decreasing function of his personal wealth.

Note that here the link between personal wealth and the probability

of default is not direct, but rather indirect: personal wealth a�ects the

individual's choice of being an entrepreneur which in turn determines the

expected probability of default.

A would-be entrepreneur's personal wealth not only a�ects his perceived

entrepreneurial ability and therefore his attractiveness to a potential lender,

but also a�ects others' entrepreneurial choices at the margin. By proposi-

tion 2, we know that an individual's critical entrepreneurial ability is in-

creasing with the expected probability of success of his potential borrower.

Combining this with corollary 1, we have

Proposition 4. (i) An individual's critical ability for becoming an en-

trepreneur increases with the potential borrower's personal wealth; and (ii)

the slope of this relation depends positively on his own personal wealth.

Part (i) says that given his personal wealth and entrepreneurial ability,

an individual is more likely to choose to be a passive capitalist worker when

he can lend his wealth to a wealthier person than when he can only lend

it to a less-wealthy person; part (ii) says that the rich are more sensitive

to potential borrowers' personal wealth than the poor in making choices

between being an entrepreneur or a worker. The intuition is that larger

personal wealth of a potential borrower or employer signals a higher ex-

pected entrepreneurial ability and a lower expected probability of default,

and therefore a higher expected contractual payment.

The strong implication of the preceding discussion is that although an

individual with lower personal wealth has greater incentives to choose being

an entrepreneur, other people are more reluctant to accept him, since they

read his low personal wealth as a signal of low (expected) entrepreneurial

ability and therefore of high probability of default. From the point of view

of would-be lenders, a rich would-be entrepreneur is always more attractive
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than a poor one; and it is always in their self-interest to lend to the former

rather than the latter. Because a would-be entrepreneur can become an

actual entrepreneur (materialize his dream) only if there are suÆcient num-

bers of lenders (if he needs external funds) who voluntarily lend to him, we

predict that only those would-be entrepreneurs who have suÆciently large

personal wealth will succeed in the competition for entrepreneurship.

Proposition 5. Given that entrepreneurial ability is private informa-

tion and personal wealth is public information, market competition for en-

trepreneurship implies that a would-be entrepreneur can become an actual

entrepreneur only if his personal wealth is greater than some speci�ed level.

To be concrete, assume that entrepreneurial ability is uniformly dis-

tributed in the population. It is easy to show that:

E
�
�B

��WB

0

�
=

1

2
+

1

2
�� =

(
1
2
+ 1

2

ÆK(1+r)WB

0

f(K)�(1+r)(K�WB

0
)
if WB

0 < K;

1
2
+ 1

2

ÆK(1+r)K

f(K)
if WB

0 � K:
(18)

That is, in the case of uniform distribution of ability, the expected ability

of a would-be entrepreneur is a weighted average of the highest ability

(� = 1) and the critical ability (��), with equal weights.

What does the market mechanism for entrepreneurial selection look like?

If we rank all would-be entrepreneurs in terms of their personal wealth from

the highest to the lowest, it is like a \pecking order". The �rst group of

would-be entrepreneurs to be successfully selected by the market are those

whose personal wealth is suÆciently large to cover both physical investment

and the riskless contractual payment for workers, that is, W0 � K.27 This

group of entrepreneurs are perceived by the market to be those with the

highest expected entrepreneurial ability among all would-be entrepreneurs,

equal to28

E� =
1

2
+

1

2

ÆK(1 + r)K

f(K)
: (19)

Since capital itself is productive, an economy in which entrepreneur is

restricted only to this group cannot be in equilibrium. The second group

selected for entrepreneurship consists of would-be entrepreneurs whose per-

sonal wealth is suÆciently high to cover labour costs, but is not suÆcient

for covering the full costs (physical investment plus labour costs). The third

27These would-be entrepreneurs do not depend on external funds, and are \selected"
by workers.

28In the following analysis, for concreteness, we assume that marketing ability is
uniformly distributed among population.
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group consists of those would-be entrepreneurs who need to borrow both

for physical investment and labour payment. The last two groups are the

most interesting cases since the existence of these groups is a precondition

for capital markets to occur.29

A general result is that the set of all would-be entrepreneurs is cut into

two subsets by a lower-bound of personal wealth: those whose personal

wealth is equal to or greater than the bound become actual entrepreneurs,

and others rejected. To plot the equilibrium lower-bound, we need a general

equilibrium model. Nevertheless, the following partial equilibrium analysis

can provide some insights.

First note that since the decision to be an entrepreneur is made after

comparing with the expected return from being a passive capitalist/wage

worker, the following inequality must hold:

E�B =
1

2
+

1

2

ÆK(1 + r)WB

0�
f(K)� (1 + r)(K �WB

0 )
�

�
1

2
+

1

2

(1 + r)WB

0�
f(K)� (1 + r)(K �WB

0 )
� : (20)

That is, the expected ability of the would-be entrepreneur withWB

0 cannot

be greater than in the case where the contractual return for his lending is

riskless (ÆK = 1).

For a potential lender, the possibility of holding wealth instead of lending

out implies that the following condition must hold for lending to take place:

ÆK(1 + r) = E�B(1 + r) � 1, or E�B �
1

1 + r
: (21)

Thus, a necessary (but not suÆcient) condition for a potential lender to

meet the would-be entrepreneur's borrowing requirement is

1

2
+

1

2

(1 + r)WB

0�
f(K)� (1 + r)(K �WB

0 )
� � 1

1 + r
: (22)

By rearranging (22), we have

WB

0 �
(1� r)

2r(1 + r)
(f(K)� (1 + r)K) : (23)

29In the previous analysis, we have implicitly assumed the existence of these groups;
otherwise, we should replace ÆK(1 + r) with 1. Since we have assumed that workers
are paid before production, we shall not make a distinction mathematically between the
second and the third groups.
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This is the lower-bound of personal wealth imposed by the potential

lenders. Potential lenders will reject the borrowing request if the would-be

entrepreneur's personal wealth is smaller than this bound.

To give a concrete example, let us assume that K = 50, r = 0:1, and

f(50) = 60. Then, the bound imposed by potential lenders is:

WB

0 � 20:5:

That is, a lender will never lend to a would-be entrepreneur whose per-

sonal wealth is less than 20:5. If capital of K = 50 is necessary for the

�rm to be pro�table, we shall expect that there will be no person in the

entrepreneurial team whose personal wealth is smaller than 20:5.

5. INTEREST RATES AS MECHANISMS FOR SELECTION

OF ENTREPRENEURS

So far we have assumed that the interest rate (and wage) is �xed at a

uniform level. The preceding analysis shows that the uniform rate cannot

be in equilibrium, since this implies that di�erent lenders earn di�erent

expected returns (di�erent borrowers are perceived with di�erent expected

probability of default). In this section, we relax this assumption to discuss

how changes in the interest rate (and wage) a�ect the critical ability for

one to choose to be an entrepreneur, and in particular how the interest

rate (and wage) may be used to some extent as mechanisms to restrict

low-wealth people from being entrepreneurs.30 Discussions are focused on

the case of WB

0 < K.

First consider e�ects of changes in the interest rate on the critical en-

trepreneurial ability. Di�erentiating �� with respect to r , we have

@��

@r
=

ÆKW0f(K)

(f(K)� (1 + r)(K �W0))
2
> 0: (24)

We have

Proposition 6. The critical entrepreneurial ability increases with the

interest rate for all individuals.

The reason behind this argument is simple: increases in the interest

rate will increase both direct costs and opportunity costs of being an en-

trepreneur, and therefore raise the marginal level of entrepreneurial ability

at which being an entrepreneur is more pro�table than being a worker.

30The following arguments about changes in the interest rate also apply to changes
in wages.



182 WEIYING ZHANG

Although a change in the interest rate a�ects the average ability of the

pool of would-be entrepreneurs, it does not change the fact that among all

would-be entrepreneurs, those with low personal wealth have lower average

ability than those with high personal wealth, since proposition 1 applies to

all levels of interest rates (up to a upper bound31). Therefore we claim that

a uniform interest rate (and wage) cannot be an e�ective mechanism for

separating low ability would-be entrepreneurs from high ability would-be

entrepreneurs.

Second, we show how wealth-dependent interest rates (and wages) may

work as a mechanism to stop penniless lemons from choosing being en-

trepreneurs. By wealth-dependent, we mean less wealthy people have to

pay higher interest rates (and higher wages) than the wealthier people if

they choose to be entrepreneurs.32

By propositions 1 and 5, for a given critical (or expected) entrepreneurial

ability, the following condition holds:33

@r

@W0

����
��

= �

@�
�

@W0

@��

@r

< 0: (25)

Proposition 7. A necessary condition for maintaining the same criti-

cal ability among all people is that the interest rates to be charged depend

negatively on the borrower's personal wealth.

The essence of wealth-dependent interest rates is that under such a sys-

tem, the less wealthy incur a higher borrowing cost for being entrepreneurs

so that penniless lemons will \voluntarily" withdraw from being would-be

entrepreneurs. This kind of discrimination is one of the most important

characteristics of capital markets. In the literature, it has been called an

\imperfection" of capital markets. But this imperfection should be under-

stood as a mechanism for selecting entrepreneurs, and it operates against

high-ability, low-wealth would-be entrepreneur.

In reality, this mechanism is introduced by high ability-but-low-wealth

would-be entrepreneurs as well as potential lenders. Under the system of

uniform interest rates, the would-be entrepreneurs whose personal wealth is

below some critical level will be rejected by potential lenders, regardless of

31In the present model, this upper bound is an interest rate r (or wage w) at which
only those with the highest ability (� = 1) can be indi�erent between being entrepreneurs
and being workers and all others strictly prefer being workers, that is, f(K;L) � (1 +
r)(K �W0)� wL� w � 0. This requirement is too strong to hold in reality.

32Since, given capital investment, one's demand for borrowing is decreasing with initial
personal wealth, this means the interest rate charged to a borrower is an increasing
function of the borrowing amount.

33Technically we shall assume that the particular individual's expected return on
lending and expected wage from being a passive capitalist worker are given.
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their individual entrepreneurial ability. Since the rejected high-ability peo-

ple have a greater (expected) loss, it is worthwhile for them to pay higher

interest rates in order to be entrepreneurs instead of enforced workers. By

so doing, they can partially separate themselves from rejected low-ability

people since the latter can not a�ord to mimic them. On the other hand,

for potential lenders, what matters is the expected returns (ÆK(1+ r)). Al-

though matching with the less wealthy would-be entrepreneurs incurs a

higher probability of default, the expected return may not be lower if the

interest rate and wage to be paid are suÆciently higher in the case of suc-

cess. Therefore it may pay to trade o� with a high probability of default.

As a result, the average entrepreneurial ability of the group of low wealth

would-be entrepreneurs is also increased.

One problem is that if the wealth-dependent interest rates and wages can

be e�ective in stopping low-ability people from being entrepreneurs, why

in reality are some would-be entrepreneurs rejected by potential lenders

even when they wish to pay higher interest rates and higher wages? There

are several possible reasons for this. One reason, provided by Stiglitz and

Weiss (1981), is that an increase in the interest rate may a�ect the quality

of projects itself through both adverse selection and moral hazard e�ects on

the borrower's choices of risky projects so that the lender's expected return

may decrease rather than increase as a result of interest rate increases. An-

other reason, provided by Eswaran and Kotwal (1989), is that an increase

in the interest rate may have a negative e�ect on the entrepreneur's (bor-

rower's) work incentives and therefore increase the probability of default.

In our simple model, to focus on the relationship between entrepreneurial

ability and personal wealth, we have ignored these two e�ects. Although

we believe that the informativeness of wealth in signaling entrepreneurial

ability is more fundamental in explaining liquidity constraint, the two ar-

guments above can be complementary to our model.34 Nevertheless, by

extending our model to a more general case in which the number of states

is more than two, we can o�er an alternative explanation for why wealth-

dependent interest rates and wages may eventually force all the poor to drop

out from entrepreneurship because of bankruptcy costs for the lenders.

Consider a continuum of states of nature s 2 [0; 1]. Assume that the

return of the �rm is strictly increasing with s for any given capital input

and labour input:
@f(K;s)

@s
> 0 for all K; s. Let G(s; �) be the distribution of

34In fact, these two arguments can be incorporated into our model simply by assuming
that the distribution function 	(y) of the return is a function of entrepreneurial ability
�, work e�ort a as well as a parameter of riskiness �: 	(y; �; a; �). If we assume that 	(:)
satis�es the �rst-order stochastic condition over � and a, and � is the mean-preserving
parameter (that is, a higher � represents higher riskiness), we can show that: (i) the
critical ability is an increasing function of W0, r; (ii) the optimal e�ort is increasing
with W0 , but decreasing with r (given marginal disutility of e�ort increases); (iii) the
choice of � increases in r.
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states of nature parameterized by entrepreneurial ability �. Assume that

G(s; �) satis�es the �rst-order stochastic dominance condition in �, i.e.,
@G

@�
< 0 for s 2 [0; 1), which means that the high entrepreneurial ability

makes states in the upper tail of the probability distribution more likely to

occur.35 Denote by s� the critical state of bankruptcy such that

f(K; s�) � (1 + r)(K �W0);

f(K; s) � (1 + r)(K �W0) for all s � s�:

Then, s� is an increasing function of the interest rate paid by the en-

trepreneur. So is the probability of bankruptcy G(s�; �). Since under

wealth-dependent interest rates, within a group of entrepreneurs of a given

ability, those with low wealth pay higher interest rates than those with

high wealth, the probability of bankruptcy by the former will be further

increased.36 Assume that when the �rm goes bankrupt, it costs x for

the lender to verify. Thus the expected bankruptcy cost for the lender,

G(s�; �)x, is increased by the interest rate increase. As a result, if x is

big, the potential lender may prefer to simply reject lending to the less

wealthy borrower rather than charge a higher interest rate. Alternatively,

even if the lender can be compensated by further increasing the interest

rate, the high ability-less wealthy people may �nd it no longer pro�table

to be entrepreneurs. That is, the wealth-dependent interest rate itself may

force all less-wealthy people to drop out from entrepreneurship.37

In summary, we can predict that capital markets are characterized by

both wealth-dependent interest rates and credit-rationing. This prediction

is coincident with casual observation.

6. CONCLUDING REMARKS

This paper formalized an idea pioneered by Frank Knight (1921) that

any attempt to insure the outcome of entrepreneurship would fail because

of the impossibility of excluding entrepreneurial lemons. Assuming that en-

trepreneurial ability is private information while personal wealth is public

information, the paper shows that entrepreneurs are liquidity-constrained

because the critical ability for one to choose being an entrepreneur rather

35In the two-state case, this simply means that the probability of success is increasing
with entrepreneurial ability.

36The e�ect on the probability of bankruptcy of higher debt has already been taken
into account by the lenders.

37Theoretically credit-rationing can be interpreted as the borrower has to pay an
extremely high interest rate so that even if the best state occurs, the return cannot
cover the cost.
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than a wage worker increases with his personal wealth and therefore mar-

kets read low wealth of a would-be entrepreneur as a signal of low en-

trepreneurial ability and high probability of default. The model can explain

why capital markets cannot be perfect in the sense that wealth-dependent

interest rates and credit-rationing, instead of uniform rates and free borrow-

ing, are present, and why would-be lenders are keen to embrace rich rather

than poor would-be borrowers. Furthermore, such imperfectness may be

socially preferred for excluding low-ability would-be entrepreneurs from the

entrepreneurial pool.38 Since the capitalists' priority in being entrepreneurs

comes from the information asymmetry about entrepreneurial ability, an

implication of the model is that high-ability people whose ability has been

revealed through their previous successes are less constrained by their per-

sonal wealth endowments when they want to expand their businesses. This

implication is consistent with casual observation. It is promising to extend

the present model to a dynamic context to see how liquidity constraints

change with business experiences.

Insofar as the problem of why entrepreneurs are liquidity-constrained is

concerned, this paper is complementary with the existing models, which,

as pointed out earlier, focus on the entrepreneur's incentive problems as-

sociated with choices of work e�orts and project qualities. In fact both

types of the models can be thought of, in some sense, as formalizations of

Knight's original ideas that the outcome of entrepreneurship is not insur-

able because of moral hazard and adverse selection problems. However,

we believe that our theory about the informativeness of wealth in signal-

ing the entrepreneurial ability of the would-be entrepreneur may be more

fundamental in explaining why entrepreneurs are liquidity-constrained and

why capital hires labour. Entrepreneurship is the primary function of the

enterprise (Knight, 1921). What distinguishes entrepreneurs is their in-

nate ability of making decisions and of capturing pro�table opportunities.

Everyone can work hard, but only a small fraction of population can man-

age the �rm well. Some capitalists lend out their capital instead of doing

businesses themselves not because they believe that the borrower will work

harder or less inclined to choose risky projects than they themselves would,

but because they believe that the borrowers are more competent than they

are in capturing business opportunities and making decisions. The in-

centive problem of borrowers such as developed by Eswaran and Kotwal

(1989) may explain why some \marginal" lenders take over supervision of

production, but it cannot explain at all why there are pure lenders.39

38We should be cautious in this point since liquidity constraints also exclude high-
ability but low-wealth people from entrepreneurship.

39According to the Eswaran-Kotwal (1989) model, a capitalist will lend out only when
his total capital exceeds the amount of his own investment; and he always invests more
than borrower-entrepreneurs.
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Although we have focused on the classical entrepreneurial �rm, the model

may provide a new explanation for the occurrence of joint-stock companies

in an economy. Assume that the distribution of ability and the distribution

of wealth in the population are not symmetric, that is, rich people are not

necessarily high-ability and high ability people are not necessarily rich.40

Then there inevitably exist two potential earning gaps, one between dif-

ferent providers of capital, and the other between di�erent abilities. The

capital owned by the more able will earn its factor price plus a \pure" rent

from signaling, while the capital owned by the less able will earn only its

factor price because its owner has no ability to signal; on the other hand,

the ability of the rich will yield a residual rent, while the ability of the poor

will yield only a \market wage", because the poor have no capital with

which to signal. In particular, \entrepreneurs" may use their monopoly

market power to exploit other capital and other ability by pushing down

factor prices. These possible earnings gaps make it pro�table for both

ability and capital to look for possible cooperation with each other. In

particular, possession of some personal information about others' ability

might be pro�table for capitalists. Although a rich person with low ability

cannot make a pro�t by being an entrepreneur himself, he may increase

his return by using his capital to signal other people's ability, if he knows

some high ability people (e.g., his relatives), or if search for high ability is

not too costly; on the other hand, a high ability person can also increase

his return if he can convince some rich person that he is really good at

marketing. Furthermore, the incentive for each side to search is an increas-

ing function of their respective resources (ability or wealth), because the

more personal wealth (ability) someone has, the more rent he can earn, if

search is successful. As a result, they become a joint entrepreneur: the high

ability person is called the manager by doing marketing, and the wealthy

are called \shareholders" by claiming the residual and taking responsibility

for selection of the quali�ed manager. This is the origin of the joint-stock

company. In such an joint-stock company, the primary function of share-

holders is to select high ability managers, rather than to monitor managers'

activities as widely assumed.
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