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Abstract

Existing research approaches the return on investment expected by entrepreneurs

from the perspective of the investor. This paper argues that this perspective

is inadequate when applied to entrepreneurs of small and medium sized enter-

prises (SMEs). In fact, return on equity cannot be ascertained from financial

reports or markets. In addition, entrepreneurs can hardly provide a figure since

their decision to invest in the venture is driven by many other reasons over and

above simple return on equity.

The solution suggested in this paper is to approach the issue by viewing the

entrepreneurs as a special kind of lenders who expect a return for the risk they

incur from the possible bankruptcy of the firm and the impact this would have

on their personal wealth. We decompose the entrepreneur risk into a cluster

risk (cluster survival rate) and a firm specific risk (historical un-success of the

entrepreneur). We relate both through the introduction of a Markov transition

probability matrix. The transition probabilities are modeled with a logit and

estimated with Maximum-Likelihood. The overall risk is, then weighted by

the percentage of personal wealth the entrepreneur invested in the venture.

Examples of applications are provided.



1 Introduction

It is possible to distinguish two separate strands in the literature on firms’ capital

structure. On the one hand, there is the research rooted in Modigliani and Miller’s

(1958) model, which is based on the assumption of efficient markets (e.g. Fama, 1970).

This stream of research focuses mainly on modeling theoretically the decisions on cap-

ital structure of large corporations and focuses on investor expectations as the core

determinant of the cost of capital (e.g. capital asset pricing model, Sharpe, 1964)

and the key role of portfolio diversification as a tool for dealing with diversifiable risk

incurred by investors. (Markowitz, 1952). On the other hand, there is the empirical re-

search on capital structure of SMEs and on SMEs’ lending relationships. This research

tends to consider the owner and the manager of the firm as one actor and investigates

mainly how external actors (banks, trade creditors, etc.) deal with the information

asymmetries resulting from the opaqueness of SMEs (see for instance Berger, et al.,

2001, Ebben & Johnson, 2006, Rodriguez-Rodriguez, 2006, Voordeckers & Steijvers,

2006, Wingborg & Landström, 2000). In addition, the expected return of the en-

trepreneur, the cost of capital and the capital structure of the firm, is examined by

looking at the opportunity cost, that is by evaluating the potential benefit of investing

in a venture with respect to the cost of missing the opportunity to invest somewhere

else (e.g. Müller, 2011). This approach works properly for a traditional investor in

shares of listed corporations but it does not when it is applied to entrepreneurs who

have their own business idea and are interested in developing it (Timmons, 1999). In

fact, the predictors of capital structure in SMEs are found to be different from large

corporations. Aspects like management values and goals, the optimistic/pessimistic

vision of the future for the firm, the access to finance and to human capital, the gen-

der, the life stage of the firm and its size, the ownership structure, the profitability,

the potential growth, and the provision of collateral are found to affect SMEs capital

structure (e.g. Cassar, 2004, Cassar & Holmes, 2003, Chaganti, et al. 1995, Frieling-

haus, et al., 2005, mac an Bhaird & Lucey, in press ). All in all, traditional financial

models developed for large listed corporations can hardly be applied to SMEs (Cha-

ganti, et al., 1995).

This paper, at variance with previous approaches, suggests working out the expected

return of the entrepreneur and then the cost of capital and its structure by model-

ing the entrepreneur’s financial decision as that of a peculiar provider of funds (in

fact, a very peculiar kind of lender). Typically, lenders measure the risk they incur

by lending to the borrower according to the probability of default of the borrower

and the potential loss the lender might incur in case of default (i.e. the amount of



money the borrower will not be able to pay back). Then, they decide whether to lend

and the interest rate premium to charge the borrower. Similarly entrepreneurs and

owner/managers who invest their personal wealth in the venture can evaluate the risk

they incur by checking the probability that their venture might go bust and the impact

that such a potential adverse outcome would have on their personal wealth. Then,

they have to work out the minimum expected return as that required to compensate

for the risk they incur. Clearly, the impact of an adverse outcome on entrepreneurs’

personal wealth is expected to be particularly high: entrepreneurs are typically very

concentrated (e.g. Heaton & Lucas, 2000) and capable of accepting high levels of risk

(e.g. Moskowitz & Vissing-Jørgenssen, 2002).

Before moving forward to illustrate the model, an additional explanation is due: the

model illustrated is applicable to those who invest in a firm with shares not traded in

a liquid stock market. Thus, the words “entrepreneurial firm” and “SME” are to be

considered interchangeable as well as the words “entrepreneur” and “owner-manager”.

The paper is structured as follows: Section 2 explains the model’s underpinnings

examining why previous solutions do not solve the problem of the return on equity for

the entrepreneur and do not provide a useful model to build up the capital structure

of the entrepreneurial firm. Section 3 presents the probabilistic approach to work out

the expected return while Section 4 illustrates how to work out the weighted cost of

capital according to the model. In Section 5 we present three simulations linked to

different levels of probability of bankruptcy. Section 6 comments on some implications

of the model while Section 7 concludes.

2 Model Underpinnings

The capital structure of firms is often defined as a “puzzle”. The metaphor shows ef-

fectively how difficult it is to find the ideal financing structure for firms and projects.

Fundamental finance literature considers theoretical modeling of the optimal capital

structure for corporations and is based on Modigliani & Miller’s (1958) seminal work.

Later research investigates the role of taxes (Boyce & Kalotay, 1979 and Brick &

Ravid, 1985), the impact of refinancing costs (Jun & Jen, 2003) and the probabil-

ity of going bankrupt (Philosophov & Philosophov, 2005). Further research addresses

agency costs and the moral hazard risk (Myers, 1977). The role of the cost of financing

the firm is the key factor in pecking order theory (Myers & Majluf, 1984). This stream

of research traditionally works out the expected return of the investor according to

the capital asset pricing model (Sharpe, 1963, 1964).
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Research on SMEs’ capital structure points out that SMEs are peculiar since they are

characterized by a mix between personal and firm’s wealth (Avery, Bostic & Samolyk,

1998), by a short life expectancy, by the importance of personal relationships, by a

great potential for making mistakes, by inter-generational issues (Ang, 1992), and by

lack of separation between business and personal risk (Ang, Wuh Lin & Tyler, 1995).

SMEs’ capital structure is found to be affected by management values and goals, by

the optimistic/pessimistic vision of the future for the firm, by the access to finance

and to human capital, by the gender (women typically face major problems in access-

ing credit), by entrepreneur preference for risk and the related strategy (Chaganti,

et al., 1995). The life stage of the firm affects the capital structure since younger

firms face bigger problems in accessing finance (Frielinghaus, et al., 2005). SMEs size,

ownership structure, profitability, historical and prospective growth and the capability

to provide collateral are also found to influence the SMEs capital structure (Cassar,

2004, Cassar & Holmes, 2003, Chaganti, et al. 1995, Mac an Bhaird & Lucey, in

press). Capital structure is country specific (Hall, et al. 2004) and is linked to the

industry the firm belongs to since different industries exhibit different average debt

levels, which is in line with the trade-off theory (Degryse, et al. in press). There is

substantial intra-industry heterogeneity, suggesting that industry competition, agency

conflicts, and the heterogeneity in employed technology are also important drivers of

capital structure (Degryse, et al. in press). Furthermore, grants, credit cards, and

earnings from a salaried job are among the most important sources of funds. They

affect entrepreneurs’ decision to start up a firm and implicitly affect the capital struc-

ture of the firm at least in the early stage of its life. In fact, wealth appears to have a

positive impact on the probability of starting up a firm (Elston & Audretsch, in press).

In SMEs, financing decisions are also hampered, since raising arm’s length finance is

subject to constraints for small opaque firms that suffer from big information asym-

metries (Berger, et al., 2001): only when firms become older, larger and more infor-

mationally transparent, can they access public equity funding as well as public debt

(Gregory et al., 2005).

All in all, entrepreneurs’ decision to invest, their expected return on investments, the

cost of capital and then the capital structure of the small unlisted firms are affected

by many variables. However, it is essential for the entrepreneur to work out the re-

turn on their investment and thus the overall cost of capital and the capital structure.

Traditionally, there are two possibilities to figure out the return of their investment:

the accounting figures and the market.
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Accounting approach

A possible solution is to look at the value of the firm as reported in the balance

sheet and then work out the expected return accordingly. In fact, in an ideal world,

the expected return on equity would match the real return and financial statements

should provide the ex-act representation of the firm’s wealth. Do financial statements

provide a meaningful figure for the value of equity and hence the cost of equity? Orig-

inally, the primary role of the financial statements was that of stewardship; keeping

track of what had been done with the financial resources entrusted to the enterprise’s

managers. There is no suggestion that the balance sheet ’shareholders funds’ figure

represents the economic value (the net present value of future cash flows) of the en-

terprise. In fact, financial statements are typically transaction based - i.e. based on

historical cost rather than on market values. Even in the absence of general inflation,

it is key to the operation of a market economy that relative prices change in response

to demand and supply conditions. Therefore, use of historical cost accounting will

not reflect current asset values. In addition, firms typically have many assets and

liabilities that do not appear on their balance sheets but that have a major impact on

future cash flows: loyal customers, superior management, motivated employees, access

to distribution channels, patents and trademarks and so on. In conclusion, despite

the usefulness of financial statements for other purposes, they are not a useful source

of information for determining the cost of equity. Thus,

P1: The return on the investment for the entrepreneur cannot be ascertained from the

financial report.

Market Value and Portfolio Diversification

Efficient Market Hypothesis suggests that market provides the correct value of the

firms (Fama, 1970). Moreover, if markets are perfect, the current value of firm’s

shares matches the expected return of the shareholders (Sharpe, 1964). Investors can

build up their optimal portfolio by looking for the mix of shares that maximize the

return minimizing the risk thanks to diversification (Markowitz, 1952).

However, scholars stress that entrepreneurs hold a portfolio that is necessarily under-

diversified and, thus, inefficient (Markowitz, 1952). Indeed, entrepreneurs are exposed

to a high idiosyncratic risk. Thus, previous research tries to work out the premium

the entrepreneurs gain because of such under-diversification in the portfolio compared
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to that of the shareholders (investors) of a optimally diversified portfolio of shares (see

for instance, Heaton & Lucas, 2000, Moskowitz & Vissing-Jorgenssen, 2002, Kerins et

al., 2004, Haney & Holmes, 2008, Müller, 2011). Indeed, Kerins et al. (2004) state

that, since the entrepreneurs typically do not hold a diversified portfolio of invest-

ments, their risk is much higher than that of a diversified investor. According to their

findings, the return for an under-diversified entrepreneur/investor is two to four times

higher of that of a well-diversified investor. Müller (2011) focuses on the fact that the

entrepreneurs suffer from high idiosyncratic risk and that they are under-diversified:

she calculates that for each 10% increase in the concentration there is an increase of

about 15% in the return on the invested funds. On the contrary, Moskowitz & Vissing-

Jørgenssen, (2002) do not find any significant difference in the return on investment

between investing in non-traded shares and the traditional investment in a portfolio of

traded shares. Thus, the empirical findings are not conclusive, raising the question of

whether such an approach is the right one for figuring out expected return on equity

for shareholders of unlisted firms.

In fact, this stream of research considers that entrepreneurs’ decision to invest mir-

rors that of the investors, i.e. the entrepreneurs are simply interested in maximizing

their investments. Implicitly, they accept the point that entrepreneurs can easily sell

the stake they hold in the venture when they are unhappy with their firm’s perfor-

mance. Thus, the return provided by the firm (profit and capital gain) represents the

expected return for the entrepreneur. In fact, at variance with the shares of firms

listed in stock markets that can be easily sold, entrepreneurial firms are very illiquid

and entrepreneurs can hardly sell their shareholding if they are not happy with firm’s

performance. Even when firms are listed on regulated markets, there can be some

problems in selling shares because of restrictions imposed by contracts in initial pub-

lic offerings (IPOs), those imposed as a consequence of a mergers and acquisitions as

well as legal restrictions (e.g. Kahl et al. 2003). When an SME is run by a family,

shareholders can face additional problems since, according to Romano, Tanewski &

Smyrnios (2000), the desire of the owners and entrepreneurs to maintain control of the

firm is a very important determinant in avoiding sale of their shareholding. Indeed,

LaPorta, de Silanes & Schleifer (1999) looking at large corporations find that often

the entrepreneurs/families hold a large majority of the shares and their possibility of

selling the shareholding is reduced.

Moreover, the very existence of the entrepreneurial firm is linked to the entrepreneur

and, often, it is impossible to think about the firm without the entrepreneur. In other

words, the value of the firm is definitely linked to the entrepreneurial and managerial
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competences of the entrepreneur. Thus, the entrepreneur often cannot exit the share-

holding without compromising the value of the firm.

All in all, illiquidity of shares, legal and contractual restrictions, ownership structure

as well as the peculiar role of the entrepreneur can constrain the real value of the

shares as modeled by Kahl, Liu & Longstaff (2003). Consequently, linking the return

of the investment with that expected by the investor is correct when we look at the

investor in liquid stock market (where investors can “vote with their feet” by simply

selling the shares when the return they are enjoying from the firm they have invested

in does not match the return they expect from such an investment). Linking the

return on the investment with that expected by the entrepreneur is not correct when

we look at the entrepreneur who has a stake in an illiquid firm (and no or only very

limited possibility of “voting with their feet”). The consequence is that

P2: The expected return of the entrepreneur cannot be derived from the return gener-

ated by the shares of the small firm.

Drivers of Entrepreneurs’ Investment Decision

In fact, what drives entrepreneurs in their decision to invest in the venture is mainly

the business idea the entrepreneurs have and the opinion that no one else is as capable

of exploiting it as they are. They hope to maximize the pecuniary and non-pecuniary

return on that idea (and this irrespective of the amount of money invested in the

venture and the effort put into it). In fact, entrepreneurs and SMEs shareholders

involved in the management of the firm either directly (as managers) or indirectly (as

relatives or friends of the management), have a broad view of the benefit provided by

their investment. Literature on entrepreneurship stresses their desire for independence

(Delmar, 2000), the prestige, the desire to be free to take decisions, (Hamilton, 2000)

and the fact that the entrepreneurs enjoy non-pecuniary benefits as high as 20% of

their investment (Moskowitz & Vissing-Jørgenssen, 2002). In addition, entrepreneurs

are less affected by moral hazard than a traditional investor because of the control

they can exert on the firm and they often have a higher risk tolerance than a tra-

ditional investor in listed shares: they can accept higher variance in the return, i.e.

lower mean return but higher maximum possible return on invested equity (Moskowitz

& Vissing-Jørgenssen, 2002). Interestingly, these psychological and social benefits are

uncorrelated with the amount of money invested in the venture. These aspects add

an additional layer of complexity to work out the expected financial return on equity

for the entrepreneur. As a consequence, it is no surprise that SME entrepreneurs and
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SME shareholders have difficulties in stating their expected return on their investment.

Entrepreneurs’ different perspective

Entrepreneurs invest a large chunk of their personal wealth in the venture and they

are legitimately entitled to expect remuneration for this investment. In fact, when

entrepreneurs act as providers of funds, they are mirroring the role of lenders even if

they are a very peculiar lenders, in the sense that they are willing to accept very high

levels of risk and will receive remuneration that is linked to the profitability of the

business (and there-fore highly uncertain).

Lenders decide whether to finance a venture and how to charge it according to the

riskiness of the venture. They figure out the riskiness of the venture by using the

probability of default of the prospective borrower. The probability of default is then

used firstly to decide whether the borrower is sufficiently meritorious to be provided

with funds, and then to price the loan. Similarly, Cheung (1999) suggests to use the

probability of bankruptcy of the industry where the firm operates as a way to measure

the firm riskiness from the entrepreneur point of view and then work out the expected

return accordingly. The argument is that entrepreneurs can evaluate their decision

to invest by looking at the probability that the venture in which they are investing

their personal wealth could go bankrupt. Cheung (1999) suggests a simple way to

determine venture riskiness by looking at the average survival rate of the cluster of

firms the venture/project belongs to (i.e.: the age, the industry in which they operate,

the dimension, etc.). In fact, Cheung (1999) on one hand models the probability of

bankruptcy simply as the average market survival rate (thus, he does not consider

entrepreneurs’ specific skills, capabilities and success); on the other hand he does not

address the problem of the loss in the case of bankruptcy.

When lenders evaluate the risk they incur in lending to a specific borrower, they assess

also the loss at default they could potentially incur if the borrower is incapable of pay-

ing back the loan. Similarly, entrepreneurs have to consider how their personal wealth

could be adversely affected if their venture enters the liquidation stage: the greater

the stake at risk in the venture, the higher the risk incurred in the venture, all else be-

ing equal. Typically, entrepreneurs are more concentrated than a traditional portfolio

of loans provided by a lender (e.g. Müller, 2011). Thus, their loss in case of liqui-

dation might impact heavily on their personal wealth and therefore the risk related

to the loss of personal wealth in case of bankruptcy is particularly important for them.
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P3: The risk entrepreneurs incur is the probability of bankruptcy of the venture

weighted for the impact that the loss at bankruptcy has on the entrepreneur’s per-

sonal wealth.

The remuneration in a venture is a function of the risk incurred. In fact, lenders

charge a premium on risk-free interest rate that is a function of the risk they incur

(that is the probability of default of the borrower and the loss in case of default).

Entrepreneurs can use the same logic in order to work out their return: they have to

receive the remuneration on the invested funds proportional to the probability that

their venture could go bankrupt weighting such a probability for the impact the ven-

ture’s liquidation would have on their personal wealth. This remuneration is expected

to compensate for the risk incurred by the entrepreneurs, irrespective of their propen-

sity to risk. Thus, this remuneration can be defined as the “minimum” return for the

risk entrepreneurs incur when they provide funds to the venture.

Definition: The “minimum” rate of return on the funds provided by an entrepreneur is

the remuneration that compensates for the risk of bankruptcy of the venture in which

the entrepreneur has invested, weighted for the impact the loss at liquidation would

have on the entrepreneur’s personal wealth.

Interestingly, the“minimum”rate of return is independent from any personal valuation

made by the entrepreneur and therefore it is unaffected by the overconfidence that

characterizes entrepreneurs (Landier & Thesmar, 2009) as well as by any other benefit

the entrepreneur may enjoy (Hamilton, 2000, Moskowitz & Vissing-Jorgenssen, 2002):

it does not necessarily represent the expected return of the specific entrepreneur. It

represents what the entrepreneurs have to require from their investment because of

the risk they incur.

3 The Model

The previous reasoning clearly indicates that the “minimum return”mirrors the logic

behind the interest premium charged by lenders: lenders look at the probability of

default of a loan; entrepreneurs should look at the probability of bankruptcy. Lenders

pay attention to the loss at default of the loan; entrepreneurs concentrate on the

loss they incur in the case of the venture faces the liquidation. What differentiates

entrepreneurs from lenders is the fact that if the former consider the risk too high,

there is no venture at all; when entrepreneurs decide to start the venture they always
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accept (and cope with) high level of risk. However, entrepreneurs are risk adverse,

they are rational and their decision to invest in a venture is not a gamble. Indeed,

they decide to invest in a venture if and only if the expected reward gained in the

outcome of a positive event (associated with a probability) at least compensates for

the loss incurred in case of an adverse outcome (also associated with a probability).

In fact, one can accept the risk only if the potential remuneration linked to favorable

outcomes at least compensates for the number of events in which a loss will occur:

otherwise they will be worse off.

The overall risk a venture faces, that is the probability of un-success, can be decom-

posed into two components, a cluster risk and a firm specific risk: different cluster of

firms (characterised by industry, age, market in which operate, etc.) are characterised

by different survival rates and, thus, different probabilities of failure; entrepreneurs are

characterised by different capabilities and competences in running their business and

by different histories of success/unsuccess. Thus, prospectively different entrepreneurs

are characterised by different probabilities of un-success.

We define the overall probability of un-success as the product of the cluster probabil-

ity of failure and the entrepreneur’s probability of un-success. We define this overall

probability as p.

Let us start by working out the cluster risk. In line with Cheung (1999), let us define

t = 1, . . . , T as the tth time period, and i = 1, . . . , Nt as the ith firm belonging to a

specific cluster, where Nt denotes the number of firms in the cluster at time t.1 This

cluster is characterized by a specific level of risk, which represents the probability,

PB
t , that the average firm in the cluster goes bankrupt in a specific period t+ 1. Let

Pt+1 be the vector containing the probabilities that the average firm in the cluster

goes/goes not bankrupt in a specific period t+ 1.

Pt+1 =

(
pNB
t+1

pBt+1

)
,

where {B,NB} stand for bankrupt and not bankrupt. We assume for example that

the probability pBt+1 can be either derived as the number of firms in a specific cluster

that goes bankrupt in a specific period t + 1 divided by the overall number of firms

in the cluster in period t+1 or by some index reflecting the overall state of the cluster.

We can now turn our attention to the firm specific risk that is the risk attached to poor

1A cluster is characterized by age, the market in which the firm operates the product/service it

delivers, size, etc.
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entrepreneurial performance. Let us assume that firms/entrepreneurs have a previous

history of running projects. Some of them were successful ones, other unsuccessful.

However, the unsuccessful ones did not compromise the entrepreneurial activity of

the entrepreneur. Thus, we consider the unsuccessful projects as those that generate

a loss but that did not drive the entrepreneur into the liquidation stage: the en-

trepreneur survived all previous projects irrespective of their success. However, more

capable entrepreneurs have a higher level of success (that is have more projects that

produce profits) than less capable ones. Let us measure the entrepreneur’s i perfor-

mance through their firm’s performance in period t, as PERFi,t = EBITDAi,t. Since

EBITDA considers the earnings before interest, taxation, depreciation and amortiza-

tion, it is not affected by the financing policy as well as by taxation strategy carried

on by the firm. It is also only weakly affected by depreciation/amortization strategy.

Finally, EBITDA is a good proxy of the capability of the venture to generate cash from

on-going operations. Previous success can be measured by verifying whether PERFi,t

is above zero or below zero. Let Pi,t+1 be the vector containing the probabilities that

the firm i is successful/unsucessful in a specific period t+ 1.

Pi,t+1 =

(
pSi,t+1

pUi,t+1

)
,

where {S, U} stand for successful and unsuccessful.

Assume that the cluster risk, Pt+1, and the entrepreneur’s i risk, Pi,t+1, are related

through the following transition matrix Πi,t+1

Pi,t+1 = Π′
i,t+1Pt+1,

where Π′
i,t+1 =

(
πSS
i,t+1 πSU

i,t+1

πUS
i,t+1 πUU

i,t+1

)
,

where S and U denote the two states of the world, the successful, in which the en-

trepreneur was successful in running the firm and the unsuccessful one, in which the

entrepreneur wasn’t. πSS
i,t+1, resp. πUU

i,t+1, is the transition probability that the project

of the i’s company is successful, resp. unsuccessful, in t + 1 given that the cluster to

which the company belongs to is a successful, resp. bad/unsuccessful, one in t + 1.

The transition probabilities on the off-diagonal indicate that the project of the i’s

company is successful, resp. unsuccessful, in t+ 1 given that the cluster to which the

firm belongs to is unsuccessful, resp. successful is t + 1.2 Consequently, using the

performance measure, PERFi,t, introduced above, the transition probabilities can be

2Note that the sum of a column is equal to one by definition.
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rewritten as

πSS
i,t+1 = Pr

[
PERFi,t+1 > 0|pSt+1

]
πSU
i,t+1 = Pr

[
PERFi,t+1 > 0|pUt+1

]
πUS
i,t+1 = Pr

[
PERFi,t+1 < 0|pSt+1

]
πUU
i,t+1 = Pr

[
PERFi,t+1 < 0|pUt+1

]
.

This means that the probability that the firm i is successful/unsuccessful in t+1 can

be written as

pSi,t+1 = πSS
i,t+1 × pSt+1 + πSU

i,t+1 × pUt+1

pUi,t+1 = πUS
i,t+1 × pSt+1 + πUU

i,t+1 × pUt+1.

Given that the sum of the transition probabilities in a column are equal to one, we

only need to model and estimate two probabilities out of the four. In order to model

the transition probabilities, we use a logit model given by3

πSU
i,t+1 =

exp(ΛSU
i,t+1)

exp(ΛSU
i,t+1) + exp(ΛUU

i,t+1)
(1)

πUS
i,t+1 =

exp(ΛUS
i,t+1)

exp(ΛUS
i,t+1) + exp(ΛSS

i,t+1)
, (2)

where the log-odds ratio ΛSU
i,t+1,Λ

US
i,t+1Λ

SS
i,t+1,Λ

UU
i,t+1, will be specified below. As normal-

ization constraint, we use as the reference category the no transition category, i.e.

ΛSS
i,t+1 = 0 and ΛUU

i,t+1 = 0, such that the odds ratios are defined as the quotient of a

given transition probability to the probability of no transition. Note that we only need

1 equation to describe a variable with 2 categories, so that the choice of the reference

category does not matter. It can always be obtained from the other category using a

back transformation. For example, in our case, using ΛSS
i,t+1 as the reference category

leads to

πUS
i,t+1 =

exp(ΛUS
i,t+1)

1 + exp(ΛUS
i,t+1)

πSS
i,t+1 =

1

1 + exp(ΛUS
i,t+1)

.

The log-odds ratios given by

ΛSU
i,t+1 = ln

[
πSU
i,t+h

πUU
i,t+h

]
and ΛUS

i,t+1 = ln

[
πUS
i,t+h

πSS
i,t+h

]

3Note that given the specification of our model, it can be easily extended to one containing a transition

matrix with more states of the world. In this case, the transition probabilities can be modeled with

a multinomial logit model and estimated in the same way with maximum likelihood.
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are then specified through a multivariate linear form. This specification will allow us

to introduce explanatory variables which are firm specific, like a dummy represent-

ing previous success of the entrepreneur for example and explanatory variables being

cluster specific.

The transition probabilities can be expressed as the sum of the transition matrix

and the probabilities at the cluster level, and can easily be estimated by maximum

likelihood. This leads to a log likelihood function, lnL, of the form

lnL =
T∑
t=1

N∑
i=1

L∑
l=1

1l {Ỹl,t+1|Fit
=1} lnPit+1,l, (3)

where Pit+1,l =
K∑
k=1

πkl
it+1 ·Pt+1,k, where k, l ∈ {S, U}.

Entrepreneurs invest in the firm part of their personal wealth in different forms. In

fact, very often the entrepreneurs provide to the firm both equity and personal col-

lateral in order to gain credit from the bank. When entrepreneurs provide the bank

with personal collateral they implicitly increase their stake in the venture since they

increase the quota of personal wealth invested in the venture. In this case, the bank

is actually transforming entrepreneurs’ assets that are not liquid (such as properties)

into liquid assets, preventing the entrepreneur from selling them to finance the firm.

The case of adverse outcome will wipe out the equity invested in the venture and the

personal wealth that has been used as collateral less the amount of firm’s assets that

can be used to repay the collateralized debt. Thus, the impact on personal wealth of

the adverse outcome is

LB =
E +Dc− Ab

Tpw
(4)

where E is the equity provided, Dc is the bank debt which is collateralized with per-

sonal assets, Ab is the value of firm’s assets in bad state (that is in liquidation) that

can be used to pay back the bank debt hedged by personal collateral and (hopefully)

the equity invested by the entrepreneur. Tpw is the total wealth of the entrepreneur.

Indeed, in the case of liquidation, the bank will firstly be paid back by using the

firm’s assets. Thus, what is at risk is the difference between the equity invested in

the venture, the amount of debt that is collateralized with personal assets Dc on one

hand and the value of firm’s assets that can be used to pay back the bank Ab.

We assume Tpw ≥ Dc+E since the entrepreneurs can as a maximum allocate their en-

tire personal wealth as equity and personal collateral. In fact, from the entrepreneur’s

point of view any situation Tpw ≤ Dc+E (i.e. the total invested wealth is smaller than
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the equity and the collateral provided) generates the same adverse impact as Tpw =

Dc + E. As a consequence 0 ≤ E+Dc−Ab
Tpw

≤ 1 where the wealth at risk is constrained

to 0 when Ab ≥ E +Dc that is when the firm’s assets can be used to repay the entire

bank debt and the equity invested and 1 when Tpw = Dc + E − Ab that is when the

entrepreneurs lose their en-tire wealth in bad state liquidation. Consequently, given

the overall probability of unsuccess p as defined above, the overall minimum average

expected premium required by the entrepreneur weighted by the amount of personal

wealth invested in the venture can be worked out simply as

Reπ =
p

1− p
· E +Dc−Ab

Tpw

, (5)

and the minimum weighted return expected by the entrepreneur

Re = Refree +
p

1− p
· E +Dc− Ab

Tpw
, (6)

where Refree denotes the risk free rate.

Given that 0 ≤ p ≤ 1 and 0 ≤ E + Dc − Ab ≤ Tpw, equation (6) is always positive.

Indeed, there is no venture with a negative weighted probability of bankruptcy.

The curve represented by equation (6) has domain 0, 1 and an asymptote when the

probability of bankruptcy equals 1 (Re = ∞). In fact, the curve is truncated some-

where on the right earlier than the asymptote since the entrepreneur would hardly

accept investing in a very high-risk venture mainly because a high-risk venture could

hardly provide a return that would compensate for the risk incurred. Clearly, the

truncation depends on the remuneration capability of the project.

What is worked out mathematically above is the minimum average weighted return

the entrepreneur has to demand to the venture in order to avoid being worse off.

In fact, any return below the value worked out with the suggested formula does not

compensate for the risk of bankruptcy and the damage to personal wealth that the

entrepreneur incurs by invest-ing in the venture. In other words, the reward gained

does not compensate for the probability of facing a negative outcome. Any average

return above that worked out according to the provided formula, gives an extra reward

with respect to the minimal reward that compensates for the probability of an adverse

outcome.
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4 Working out the Weighted Average Cost of Cap-

ital

The minimum average expected return as worked out above contains two components:

entrepreneurs’ remuneration for the equity and entrepreneurs’ remuneration for the

collateralized debt. It is easy to split the above formula into the two components.

The remuneration for the invested equity will be the remuneration for the risk of

ad-verse outcome weighted for the impact that loosing the equity has on the en-

trepreneurs’ total wealth. Thus, it will be

Re = Refree +
p

1− p
· E

Tpw

(7)

In fact, in this case, the probability of bankruptcy has to be weighted only for the

impact that loosing the invested equity has on the entrepreneur personal wealth.

When entrepreneurs provide private collateral for granting credit access to the firm,

they have to receive the remuneration on the additional stake they are investing in the

venture. Also in this case, the remuneration for the invested personal wealth will be

the remuneration for the risk of adverse outcome weighted for the impact that loosing

the personal wealth has on the entrepreneurs’ total wealth. However, differently from

the equity, in this case a quota of the collateralized debt could be repaid by the firm

by selling its assets, reducing implicitly the adverse impact on personal wealth.

The cost of collateralized debt will be the remuneration for the entrepreneurs and the

traditional interest rate charged by the bank

Ric = Refree +
p

1− p
· Dc− Ab

Tpw
+Ri (8)

Finally, the cost of uncollateralized debt will be as usual simply the interest rate

charged by the bank, that is

Ri (9)

Consequently, by putting together equation (7), (8) and (9), it is possible to work out

the average cost of capital as

WACC =

[
Refree +

p

1− p
· E

Tpw

]
· E

Dc+D + E

+

[
Refree +

p

1− p
· Dc−Ab

Tpw
+Ri · (t− 1)

]
+

Dc

Dc+D + E

+ Ri · (t− 1) · D

Dc+D + E
(10)
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where the first line represents the cost of equity, the second line the cost of collater-

alized debt and the third line the cost of the uncollateralized debt.

5 Simulations

In this section we figure out three different WACC for high, medium and low risk

ventures. In each example, we work out the WACC for different mix of equity and

collateralized debt given the overall probability of un-success of the venture (high,

medium, low) and all other values needed to figure out the WACC.

We assume that in all scenarios the entrepreneur has a total personal wealth of 120,

the project they would like to implement needs 100 and firm’s assets that can be used

to repay collateralized debt worth 30. The tax rate is 33% and the bank interest rate

is 5%. Finally, the risk free rate is 2%.

The first scenario describes the changes in the WACC in a high risk venture: in this

case the firm considered operates in the high technological sector and the entrepreneur

has not been very successful in running their previous projects. The bankruptcy’s rate

of the cluster of firms the venture belongs is quite high. Table 1 and 2 report the basic

statistics of the cluster and of the firms. The performance of firms in a cluster of high

risk follows a normal distribution with mean 1 and standard deviation equal to 0.8.

When the value is negative, we conclude that the performance of the firm was poor,

and that the year was unsuccessful. The cluster risk is approximately 10%.

Year Prob. of going Bankrupt Prob. of going Not Bankrupt

1 0.1458 0.8541
2 0.1041 0.8958
3 0.0625 0.9375
4 0.1041 0.8958
5 0.0833 0.9166
6 0.1180 0.8819
7 0.0694 0.9305
8 0.0902 0.9097
9 0.0833 0.9166
10 0.1388 0.8611

Table 1: Simulated Cluster risk for each of the 10 years. Column 1 displays

the year. Column 2 and 3 represent the probabilities that the average firm in

the cluster goes/goes not bankrupt in a specific period.
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Number of unsuccessful years Number of firms

0 48
1 61
2 25
3 8
4 1
5 1
6 0

Table 2: Number of unsuccessful years over the 10 years. Col-

umn 1 displays the total number of unsuccessful years over the 10

years. Column 2 shows how many firms faced a specific number

of unsuccessful years over the 10 years.

All in all, the overall probability of un-success worked out according the model ex-

plained in section 3 is 0.6.

According to pairs of equity (x axis) and collateralized debt (y axis) the model pro-

duces WACC (z axis).

Figure 1: High Risk
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The values produced in this first scenario suggest a high variability of WACC (WACC

between 8.08% - when the firm relies on equity and uncollateralized debt only and

82.27% - when the firm is highly leveraged with collateralized debt). Indeed, the plan

that represents the WACC for different combinations of equity and collateralized debt

is quite steep. In addition, in more than 17% of the scenarios (mix of equity and

collateralized debt) the weighted cost of equity is cheaper than the weighted cost of

collateralized debt. The last finding has interesting implications that will be discussed

in the section 6.

The second scenario considers an entrepreneurs that operates in the real estate sector

and that historically has been relatively successful. Table 3 and 4 report the basic

statistics of the cluster. The performance of firms in a cluster follows a normal distri-

bution with mean 1 and standard deviation equal to 0.6. When the value is negative,

we conclude that the performance of the firm was poor, and that the firm was unsuc-

cessful. The cluster risk is approximately 5%.

Year Prob. of going Bankrupt Prob. of going Not Bankrupt

1 0.0694 0.9305
2 0.0763 0.9236
3 0.0208 0.9791
4 0.0486 0.9513
5 0.0486 0.9513
6 0.0555 0.9444
7 0.0347 0.9652
8 0.0347 0.9652
9 0.0277 0.9722
10 0.0486 0.9513

Table 3: Simulated Cluster risk for each of the 10 years. Column 1 displays

the year. Column 2 and 3 represent the probabilities that the average firm in

the cluster goes/goes not bankrupt in a specific period.
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Number of unsuccessful projects Number of firms

0 94
1 35
2 13
3 2
4 0
5 0
6 0

Table 4: Number of unsuccessful years over the 10 years. Col-

umn 1 displays the total number of unsuccessful years over the 10

years. Column 2 shows how many firms faced a specific number

of unsuccessful years over the 10 years.

In this case, by using the the model explained in section 3, the resulting overall

probability of un-success is 0.35

Figure 2: Medium Risk

In the case of medium risk venture, the values produced in the simulation suggest a

lower variability of WACC (WACC between 4.87% and 30.39%). Indeed, the plan is
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flatter than in previous scenario. In addition, in more than 19% of the scenarios the

weighted cost of equity is cheaper than the weighted cost of collateralized debt.

The third and final scenario considers an entrepreneur who in the largest majority of

previous project have been successful and that has been able to capitalize the knowl-

edge linked to mistakes occurred in the past. In addition, he operates in the trade

sector (that traditionally has a quite high survival rate). Table 5 and 6 report the

basic statistics of this cluster of firms and of the entrepreneur. The performance of

firms in a cluster follows a normal distribution with mean 1 and standard deviation

equal to 0.4. When the value is negative, we conclude that the performance of the

firm was poor, and that the firm was unsuccessful. The cluster risk is approximately

1%.

Year Prob. of going Bankrupt Prob. of going Not Bankrupt

1 0.0069 0.9930
2 0.0069 0.9930
3 0.0000 1.0000
4 0.0138 0.9861
5 0.0000 1.0000
6 0.0138 0.9861
7 0.0000 1.0000
8 0.0069 0.9930
9 0.0138 0.9861
10 0.0069 0.9930

Table 5: Simulated Cluster risk for each of the 10 years. Column 1 displays

the year. Column 2 and 3 represent the probabilities that the average firm in

the cluster goes/goes not bankrupt in a specific period.

Number of unsuccessful projects Number of firms

0 134
1 10
2 0
3 0
4 0
5 0
6 0

Table 6: Number of unsuccessful years over the 10 years. Col-

umn 1 displays the total number of unsuccessful years over the 10

years. Column 2 shows how many firms faced a specific number

of unsuccessful years over the 10 years.
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In this case, by using the the model explained in section 3, the resulting overall

probability of un-success is 0.21

Figure 3: Low Risk

In the case of low risk venture, the values produced in the scenario suggest a very

limited variability of WACC - very flat plan (WACC between 3.97% and 16.45%). In

addition, in more than 20% of the scenarios the weighted cost of equity is cheaper

than the weighted cost of collateralized debt.

The scenarios presented here have some intriguing implications of the model illus-

trated in section 3 and 4.

Firstly, the lower the risk of the firm (probability of un-success of the venture) the

lower the variability of the WACC: this finding is quite sensible. Indeed, if WACC

should compensate for the risk incurred, the lower the probability of adverse outcome

the smaller the need to compensate for the risk when the venture’s financial structure

is more leveraged (and therefore riskier).

Secondly, the lower the risk of the firm (probability of un-success of the venture) the
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higher the probability that the cost of collateralized debt is bigger than the cost of eq-

uity: this finding is very interesting. Indeed, it suggests that entrepreneurs/cluster of

firms that are less risky should avoid to leverage too much collateralized debt. In fact,

they should use either more equity or uncollateralized debt to finance their venture.

Alternatively, they can find that trade credit is more convenient than collateralized

debt and, therefore, incresase the amount of trade credit used (this topic will be dis-

cussed in detail in the following secton).

Finally, according to data not reported here, collateralized debt is more expensive

than equity when the firm relies heavily on collateralized debt (highly leveraged).

6 Model Implication

Present model provides a threshold for taking decision about prospective projects:

running a project that remunerates the entrepreneurs less than the minimum average

return is not sensible since the return will not compensate for risk incurred by the

entrepreneur. Additional monetary and non-monetary remuneration have to be over

and above the suggested minimum average return. The model illustrated here has

some interesting characteristics and implications.

Irrespective of the mathematical description (that can be perceived as complex), the

model is easy to apply. Whoever would like to use this model needs just two inputs:

the survival rate of the cluster the venture belongs to; the history of entrepreneur’s

previous success measured simply as the periods (t) with a positive EBITDA. The

former input is in the public domain and can be easily accessed in the local chamber

of commerce; the latter input can be easily accessed by the entrepreneurs by looking

at the historical performance of their venture or previous projects: in fact EBITDA

is a value that can be easily figured out both at firm and at project level. Interest-

ingly enough, the model can also be used by banks in order to decide whether the

project the entrepreneur is interested to pursue is worth financing or not. In fact,

also the banks can easily access the survival rate of the cluster the venture belongs

to. Moreover, they can quite easily access information about previous performance of

the entrepreneur (that is the EBITDA) in particular when they have an established

relationship with the entrepreneur.

It is worth noting that all the additional information needed in order to work out

the WACC is also accessible and known by the entrepreneur: the amount of personal

wealth, the amount of equity, collateralized and uncollateralized debt that will be

invested in the project, as well as tax and interest rate charged by the bank. Interest-
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ingly enough, this information can quite easily be accessed also by the bank, especially

when it has an established relationship with the entrepreneur.

The most interesting and relevant implication of the model is that equity is not nec-

essarily the most expensive source of finance as clearly shown in the simulation. This

finding is at variance with pecking order theory as explained by Myers & Majluf

(1984). This happens simply because the collateralized debt has to remunerate both

the bank and the entrepreneur. In fact, the additional stake at risk linked to grant the

bank with personal collateral can be very relevant for the entrepreneur. This depends

on two elements: firstly the value of the firm assets since the lower the value of firm’s

assets that can be used to repay the collateralized debt, the bigger the additional

stake at risk. All other things equal, in case of adverse outcome, the entrepreneur will

have to use a higher amount of personal wealth to repay firm’s debt if the value of

firm’s assets is very low and they can hardly be used to repay the collateralized debt;

secondly, the amount of personal wealth since the greater the percentage of personal

wealth that is indirectly invested in the venture via personal collateral, the greater the

negative impact the entrepreneur will suffer in the case of adverse outcome. In fact,

the entrepreneur should be compensated for the additional negative impact that their

personal wealth can suffer (that is for the additional concentration in their invest-

ment). Such compensation is transferred as a higher cost of funding for the venture.

Interestingly, the suggested model has additional implication in terms of financial

structure of the venture since it provides additional explanation about the use of

trade credit. Previous research finds that trade credit is widely used by SMEs, since

it is easily accessible and is considered also to be a signalling device about the firm,

its products and future prospects (Paul & Wilson, 2006). Cuñat (2006) stresses that

trade credit can be a two or one part contract. In the former case, the customer is

entitled to receive a discount if they pay immediately; in the latter case, the customer

does not receive any discount if they pay cash. For the two parts contract, the cost of

trade credit is defined as the discount received by the customer when they pay cash.

Previous research provides strong evidence that, in the case of two part contracts, the

cost of trade credit is very high (Huygherbaert et al. 2007, Cuñat, 2006, Petersen &

Rajan, 1994). However, irrespective of the cost, firms rely on trade credit because it

is the easiest source of finance - definitely easier to obtain than bank finance (Petersen

& Rajan, 1997). Suppliers are typically more supportive to customers when they need

extended credit than banks are (Howorth & Reber, 2003) by supplying additional

services/goods (Cuñat, 2006). Such additional extended trade credit is costless since

suppliers do not charge extra fees to the customers. In fact, suppliers are in a better
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position than banks to evaluate the credit quality of the customer, they have more

tools to enforce proper behavior in the customer and therefore have greater control

over the credit provided (Cuñat, 2006). Thus, Cuñat (2006) concludes, arguing that

the high price of trade credit incorporates an insurance premium that customers pay

in order to be sure of obtaining (non-bank) credit when other sources of finance (typ-

ically banks) dry up.

However, according to our model, an additional explanation can be provided about

why firm rely on trade credit when it apeares to be so expensive. In fact, when

the cost of the collateralized debt is higher than the cost of trade credit because of

the personal collateral asked by the bank in order to guarantee short term credit, it

could be sensible for entrepreneurs to opt for trade credit instead of bank credit (or

at least switch part of funding on to trade credit). It is worth noting that in our

scenarios the maximum difference between the cost of collateralized debt and the cost

of uncollateralized debt is 63.33% - uncollateralized debt net cost: 3.35%; collateralized

debt net cost: 66.68% (in the case of high risk firm). Interestingly, the discount of 3%

on cash payments on a 60 days trade credit (quite common) implies an annual interest

rate of higher than 20%. Thus, by just looking at the cost of finance and without taking

in any consideration about constraints such as the fact that the accessible trade credit

depends on the amount of service and raw materials that are bought, in the case of

the high risk simulation, in more than 60% of the cases, the trade credit is cheaper

than the collateralized debt. However, the percentage drops dramatically in the case

of medium risk while for the low risk firms the cost of collateralized debt is always

lower than the cost of trade credit. Thus, for riskier ventures it is sensible to use trade

credit also because it is cheaper than the collateralized debt.

7 Conclusion

This paper presents a model for the minimum expected return on equity invested in

a venture by entrepreneurs. The existing finance literature is incomplete with respect

to the capital structure of SMEs and more specifically to the expected return of en-

trepreneurs. In fact, previous literature tends to model the behavior of entrepreneurs

according to that of investors. This paper suggests viewing entrepreneurs as mainly

providers of funds who require a return for the risk they incur by investing in the ven-

ture: the risk that the venture may go bust and the impact that such an adverse event

would have on entrepreneurs’ personal wealth. Thus, it is suggested that entrepreneurs

should demand a “minimum” return worked out as the return that compensates for

the probability of bankruptcy of the venture weighting it by the loss at liquidation
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entrepreneurs might incur. Such a return represents the border between the return

that can be accepted by the entrepreneur and that that cannot.

The suggested model is considered a step ahead in supporting the analysis of invest-

ment for SMEs. Even if the suggested model does not provide the “real” expected

return for the entrepreneur, it provides a “minimum” one that can be useful when

firms need to evaluate a project.

This paper opens into at least two streams of research. The first stream could consider

the development and improvement of measurement of the probability of bankruptcy

that is suggested in the present model. The second could test the model empirically.

However, despite the limitations, the proposed model indicates that the return of

equity for entrepreneurs and, more specifically, for a specific venture in a specific

context can be worked out. Thus, this research extends the scope for and effective

application of present value techniques in SME project evaluation.
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