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Abstract. This paper presents a theory for Islamic ventuapital namely ‘Mudharabah’
contract under adverse selection problem. In cwl@void selecting a low type entrepreneur
for a given good project, the framework defines phafit sharing ratio (PSR) as a screening
device. We then develop a Profit Sharing Ratio rhdde Islamic venture capital under
adverse selection. We find the optimal PSR as foncif the respective risk aversion degree
of both the entrepreneur and the IVC (Islamic ventapitalist). Their risk aversion degrees
influence their decisions to fix the PSR during tlegotiation stage. We show that the high
type entrepreneur will tolerate to the IVC a PSBher than the PSR accepted by the low
type. In the negotiation stage, whatever the ergregur type, the higher the management fee
and the higher the PSR tolerated to the IVC.
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I. Introduction

The two primary alternative modes to conventionabricing are Profit-and-Loss Sharing
(PLS) contracts, nameMudharabah(Islamic venture capital) afdusharakah(lslamic joint
venture), which dominate the theoretical literatarelslamic finance. The development of
modern Islamic venture capital began with evoluttdrmodern Islamic finance, which was
emerged with the creation of Islamic banks in thdye1960s. However, venture capital is
seen as one of the capital market activity. In tieigard, the period of 1990s to 2000s
considered as a golden era for emergence of Islaagital market, which comes into being
as a result of inactive of funds generated in Igtdmanks and Takaful companies on account

of limitation in investment opportunities (SecuegiCommission Malaysia, 2009).

Islamic venture capital has the same purpose ageatinnal venture capital except that it
operates in consistency with the percepts of Istdmaiw. The Islamic Law allows the sale of
tangible products that are excluded from sectoesmael illegal (such as sales of alcohol or
pork). It also prohibits uncertainty, speculatiand interest rate that is considered as a surplus
on the capital without any effort. Islamic ventwagital is not a simple Islamic contract that
emanates its rules from Islamic Law, but it is loase the net income sharing principle of the
Reward-Sharing Theory (Sarker, 1999). “The notidn poofit-sharing pervaded even
conventional business organizations let alone Isldmance” (Hasan, 2008). Nevertheless,
there are slight differences between Islamic aadsital venture capital. The most important
difference lies in the profit sharing in a predetared ratio that will be negotiated between
the IVC and entrepreneur whereas the CVC receivemréed interest (around 20%). Lerner
(1999) reports that 81% of their sample VC funds ascarry level between 20% and 21%.
The second difference is that the CVC can be amsadeand is involved in the management

of the project while IVC is preventing from perfaryg the project.



In this paper, we focus on Islamic Venture Cap(tdudarabah contract), in which the
Islamic bank takes the role of an Islamic ventuapitalist (IVC') who provides the capital,
bears the losses, and shares the profit with ttregmeneur in a pre agreed profit sharing ratio
(PSR). This concept was developed and used by itsIBanking around the world and is a

reason among others that has attracted Islamistorsee(Abdul-Razak and Ismail, 2009).

Nevertheless, the different Islamic banks tend éorductant to resort to Islamic venture
capital and Islamic Joint Venture (Galloux, 1998Bhe fixed return financial tools such as
Murabaha and Islamic Leasindjarah become dominant in the current Islamic financial
system (Khan and Mirakhor, 1987; Al-Jarhi, 2001; slidg 2001; Tag EI-Din,
2008). According to the International Associatidnislamic Banks, the PLS contracts have
covered less than 20% of investments by Islamik®avorldwide (Farooq, 2007). Similarly,
the Islamic Development Bank (IDB) has not used BHeS contracts in its financial

transactions except in few small projects (Dar Breksley, 2000).

The failure of the application of the PLS contragdss likely due to the confrontation of
Islamic banks to serious agency problems such aalhazard and adverse selection (Kahan,
1985; Haque and Mirakhor, 1986; Bashir, 1996; Ba&@i01; Al-Jarhi, 2004). Actually, these
agency problems arise from information asymmetiyben the partners in the PLS contract
and give rise to high monitoring and screening ¢Bsicha, 1997). In such a case, the bank
would face difficulties resulting from the limitex/ailable information about both the quality
of the E (Mills and Presley, 1998) and the exate @&f return on her investment capital
(Williamson, 1986).

However, the present paper studies the adversetiselgoroblem in the case of IVC. Our

choice is motivated by three reasons. First, Tles€it Venture Capital becomes a real lever

! Throughout this paper, we note Islamic Venturei@hps IVC. This IVC could be an Islamic Bank tidfiers Mudharabahcontract or a
private Islamic Venture Capitalist such as Dubaduhlnjazat Capital Limited and Venture Capital B&SC which are the largest Islamic
venture capital funds in the Middle East.



for economic and financial dynamism and encoungéeigreat success in the international
markets like in the United States (Chemla and Dtidgees, 2006; Casmatta, 2003).Yet, it
has the same principle as Islamic venture capitdlvaas used by Arab traders even before
Islam (Abdul-Mutalip, 2000). Second, despite theaadages of Islamic venture capital as a
funding mode, there is little offered by Islamicnka, preferring the short-term financing
(e.g., Murabaha) to maximize the fixed return osirttoan portfolio with activities that relate
quickly. Third, the adverse selection problem uniamic venture capital is likely to be
more important than iiMusharakahand conventional venture capftalnce according to the
Islamic Law, the entrepreneur does not contribatmvestment capital. In the same time the
IVC is prevented from performing the project anauseall the losses if the project defaults.
Consequently, the entrepreneur cannot be contralfe has an incentive to behave in her
own interest. Chapra and Khan (2000), considerlghamic venture capital is the most risky
mode in Islamic finance. In addition, previous toahcing and investment stage, the IVC
performs a primordial phase to select the high steepreneur to run the good project. She
will attempt to detect the feasibility of the projethe structure of the relevant business line,
and the entrepreneur type. Particularly, she withe up against difficulties in defining the
entrepreneur type, each prospective applicantdbaging agreement claiming to be of high
type. In a general case, the imperfect informatbout the entrepreneur type may increase
the risk taken by the borrower or affect the perfance (Berger et al., 2010).This difficulty
explains the origin of adverse selection problemeemlly for Islamic venture capital, in
which the investment funds are coming from extesmirces (Mills and Presley, 1998) and

where the IVC cannot intervene in the decision mglkirocess of the entrepreneur.

We develop a theoretical model considering the assérsion of both IVC and entrepreneur.

In this framework, we try to answer the followingeasgtions: What are the respective gain

% In the case ofusharakahand classical Venture Capital, the venture capitahn run the project with the entrepreneur. Thenconsider
that an agency problem (either adverse selectionooal hazard) is less likely to affect the incoofi¢he project than in the case of IVC.
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profiles of the IVC and the entreprenett@w the adverse selection risk could affect the
setting of the PSR and the income of IV@®?hich optimal PSR would satisfy both parties

and avoid the adverse selection problem?

This paper is organized as follows. We developliteeature review in section Il. Section Il
presents a Profit Sharing Ratio model and the agsans. The optimal contract is solved in
Section IV where we demonstrate how IVC and enaegur negotiate and fix the optimal
PSR that avoid adverse selection problem. Sectidistusses the optimal PSR as function of
risk aversion degree of the IVC and the entreprebgwsing Edgworth Box. In this section
we discuss the convergence of the PSR in the ragoti stage. Section VI presents the
simulation results that confirm our theoreticalitibn. The last section concludes the paper.

All proofs are made in Apprendix.

II. Literature Review
Few models have been developed to solve adversetisel problem and information

asymmetry in Islamic venture capital case. We metlee best known and most influential

models. Asymmetry in the distribution of informatiabout the entrepreneur type associated
with a divergence with interests give rise to aggmoblems (Berle and Means, 1932). These
agency problems are also due to the inability efliank to accurately detect the return rate on
her investment capital (Williamson, 1986). In adht the entrepreneur has always privileged
information about her personal activities (Al-Jaahd Igbal, 2001). Either she overestimates
the probability of success that cannot be repaddtie bank (Manova and al., 2001) in order
to induce the latter to finance the project, oraexe reports a high expected profit to induce
the IVC to choose a lower PSR (Nienhaus, 1983}hénpresent paper, we assume that the
IVC can detect the quality of project by screenifilgen, the information asymmetry between

IVC and entrepreneur is only about the entrepretygg.



As part of solving the adverse selection probleml$tamic venture capital contract, some
researchers argue that the profit share in a predeted ratio leads the entrepreneur to
behave honestly (Khan, 1985) because their incoepertdls on their operations (Sarker,
1989; Kazarian, 1991). To decrease agency probl8arker (1989) proposes incentives for
honesty like providing stake in the ownership, ingktransfer of ownership through granting
bonus shares on the performances, build resenarseiio induce to hold company shares
and provision for profit-related pay linking withe declaration of profits. These proposals
focus on incenting rather than preventing the aggmoblem and fail to solve adverse
selection problem that needs a preventive mea®&aeha (1997) suggests an alternative
financial arrangement under Islamic venture captahtract. Using the principles of
mezzanine and vertical-strip financing, currentty venture capital and other high risk
financing like Leveraged Buyouts (LBOs), it is shothat a more equitable distribution of
profits and risk can be achieved. This suggestigrlies that the entrepreneur proceeds to a
reimbursement of VC in form of part of her equitythe event of certain profits. This solution
reduces the agency problems and the downside frigktwn faced by the IVC, but it does not
eliminate all such risk. Hence, both entrepreneut &/C will be required to be responsible
and cautious in undertaking new projects. This tsmiuis possible in the case of Islamic
venture capital contract when the entrepreneur m@oration having her own paid up
capital. The proposal by Bacha (1997) can be @éd because it does not prevent adverse
selection problem, but it tries to solve it aftehas occurred. Another possible critic of this
proposal is that the market value of shares ofettteepreneur could be weak or zero if the
project fails. Karim (2000) argues that the conttibn of entrepreneur to the capital and the
use of collateral could solve the adverse selegiroblem. We argue that this solution is not
possible in the case of Islamic venture capitaki@mn, because according to Islamic Law the

IVC cannot require a guarantee of profit (AAOIF0(B). There is only collateral of breach or



negligence of any term of the contract on the phentrepreneur. In addition, referring to the
literature about conventional financing under adegeselection problem, the collateral
remains a very limited governance mechanism to daviis agency problem (Manove and
Padilla, 1999).

Shaikh (2011) argues that the problem is in thpatity in payoffs if the project defaults. In
Islamic venture capital contract, to be willing teke higher risk, the 1IVC would demand
higher outcomes reflected in demand for higher PIS&ertheless, with higher PSR, the
entrepreneur’s motivation and incentive decreageeaslly if the entrepreneur requires
bearing no financial losses and already having medrsustenance with another business
line. In the present paper, we demonstrate thalemuadverse selection about the entrepreneur
type, PSR is considered as a screening device ennégotiation stage and a high PSR
depending on the risk aversion of the entreprenadrthe risk aversion of the IVC, can be a

signal of the selection of high type entrepreneur.

To summarize, this stage of selection of the higie tentrepreneur is a complex phase that
requires a high level of screening of the entrepuertype and the financial and personal
features of the project (activities, products, gecttc.). The Islamic venture capital contract
has, additionally, other features that could préventrepreneur with low quality of
management. We prove that the degree of PSR mdyhedVC to detect the true type of the
entrepreneur in the negotiation stage. In this dasmy happen that a good project of a high
type entrepreneur will be not financed by Islamenture capital contract because the
negotiated PSR is very high or the conditions of the contracts o strict. This stage is

very tricky for the IVC.

This paper attempts to identify an optimal PSR tuwatld avoid the agency problem between
partners. Several researchers have tried to devafopoptimal PSR under symmetric

information (Hasan, 1985; Haque and Mirakhor, 19B&shir, 2001; Ahmed, 2002; Tag EI-
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Din, 2008; Sugema, Bakhtiar and Effendi, 2010). &beerse selection problem is however

not sufficiently addressed in the literature.

II. The Model

In this section we describe our Profit Sharing Madeder adverse selection. To simplify our
reasoning we begin with information symmetry alibettype of the entrepreneur.

A. The benchmark case without adverse selection

As a benchmark case with information symmetry far &ntrepreneurs type (i.e. when their
type is observable by the IVC), consider entrepuenendowed with innovative investment
projects that require an initial investment amoumissume that the credit market populated
by n22 IVCs and there are several other possible fin@noiodes. Only entrepreneurs who
have not an initial capital to finance their ownojpcts (i.e. projects that meet the
requirements of the Islamic Law) will apply for &tamic venture capital contract. The IVC
provides the whole initial investmemhtand the entrepreneurs are endowed with technical
skills and management expertise that constitutgs fluman capital (their contribution) to run
projects. To keep things simple, assume théf @eriod of financing) there are projects with

fixed size (that are normalized 1p. The projects are risky and generate a verifiailgected

profitﬁ. Suppose that projects come in two qualities, gttt positive expected present
value or bad with negative expected present valle applicants know the probability
distribution of choosing a good project, but theymot observe actual project quality. The
IVC can detect the true quality of the project byegning. The act of screening is assumed to
be observable and contractible, so this screertagess also a service to the entreprerfeurs
who must bear a proportion of the screening costpadication fee. After screening, the IVC

accepts to finance the project if and only if itnsl out to be a good one. We mean that in

% In this model, we assume that the true qualitshefproject is observable by the entrepreneurstamtvC, because the project is screened.
We assume that there is no information asymmetryhi® quality of the project because naturally alsfirm cannot prove the true quality
of her project (Lean and Tucker, 2001), so thegmtojnust be screened by the IVC and accordingdmls Law, the two parties must know
all the features of the project in a clear manmdotte signing the Islamic venture capital contract.



equilibrium IVC would screen the quality of the @t and funds only entrepreneur with
good project. The IVC can request a guarantee néstyC to entreprene(r Entrepreneur
and IVC are risk averse. Af the IVC proposes a PSR that is likely to be negotiat@avith
the entrepreneur. The final negotiated PSay be different from (or equal to) the initially
proposed PSR’ and depends on the bargaining power of the eminejpir. At the liquidation

timety+1, if the project succeedB > 0 i.e. R > | (with R is the project value i.e. equal to the
sum ofl andP), the IVC and the entrepreneur receive respegtitredir profit share@ﬁwl
and1-Q)R_,,. Denote ﬁtoﬂ(ﬁoﬂ,Q): QP,,, +Ithe expected payoff to IVC and
(5t0+1(l5t0+1): (l—Q)IE’;O+l + g the expected payoff to entrepreneur at the ligiodaimety+1

with g is the management fee. If the project defdaksO, the IVC bears the losses and the

entrepreneur loses only her effort of management.
Insert Figurel here

Figure 1 plots the payoffs to the IVC at liquidatiobme. In the first graph, the payoff is
plotted as function oﬁoﬂ and in the second it is illustrated as functioﬁgfl. Following this

figure, we note that the gain profile of the IVCsimilar to the gain profile of the seller of put

option. Then, we note the expected payoff to thé &g follow

ﬁt0+l = Maxl— §0+1; Q§0+1]+ I
As illustrated, beyond the poiﬁtt+1 =0, the IVC receivesQF?t +1and recovers her invested
capitall. If the project defaults the IVC bears the Ios$€§1 <0l R < ) and the losses

will be deduced from the capithl

4 The guarantee of honesty and not of capital mag beitten document such as attestations, persaraiagtees, pledges, checks and
promissory notes. The Islamic Law prohibits tokséi®e guarantee in the trust contract of IVC.sltniot possible to require from
entrepreneur or one of the partners in the conteaguiarantee the capital or the profit. Therefdres not permissible for Islamic venture
capital contract to be operated as a guaranteeaoonf contract of guarantee can be establishiés ‘is circumscribed with a condition
that the capital provider will not enforce theseagintees except in cases of misconduct, negligenteeach of contract on the part of
manager’ (AAOIFI, 2003). For this reason we do carisider the guarantee as an important and detentniarameter in the contract.

® According to the Islamic Law, the PSR must be tiatgd between the entrepreneur and the IVC (AA(2BD3).



Insert Figure2 here

Figure 2 plots the payoff to the entrepreneur astion of P and then as function of project
valueR. Following this figure, we find that the gain ptefof the entrepreneur is similar to
the gain profile of the buyer of call option. Théime expected payoff to the entrepreneur is as

follow
5t0+1 = Maxlo; (1- Q)I5t0+1]+ g

As illustrated in the graphs (2.1) and (2.2), wiiea project net income is zero or negative

(|'::>t +lis belowl), the entrepreneur loses only her effort and kéepsnanagement fees. If the

project generates positive profit, there is prsifiaring.

In the benchmark case with information symmetrye thalue of the payoff to the IVC

I‘ItOﬂ(Q) is an increasing function of the negotiated PSits Tesult can be implemented in a

simple way. A good project which is performed bhigh-type entrepreneur (who has high
skills and the ability to run the project) genesataturally a positive return. Then, the IVC
will receive a positive payoff regardless the P&Rel. In particular, a high PSR will not

affect negatively the project return. Thereforee thayoff to the IVC remains positive

whatever the PSR is (high or low) because the praneur has high skills to perform the
project (her type is perfectly known by the IVC)athere is no information asymmetry. This
contrasts sharply with the next conclusions deriveder adverse selection.

B.The effect of adverse selection

We now argue that with an additional dimensionnabmplete information about the type of
the entrepreneur, the Islamic venture capital emhtmay turn out to be inefficient. Consider
the above scenario but now with two types of applis: a high-type entrepreneur with a high

level of management (has high skills to run thggqmtp my, and a low-type entrepreneur with
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a low level of management (does not have enoudts s&irun the projectin.. Assume that
the entrepreneur who applies for the Islamic ventapital contract knows her own type, but
the IVC cannot observe applicant true type. Inpogling equilibrium in which the project is
screened, only applicant with good project will @dner application approved.

Assume that the expected profit of the project ddpeon the entrepreneur type. Denaie
the probability that the high-type entreprenewy performs the good project which would
generate a positive expected prolﬁg, >0 (IiH > | ),p+ the probability that the low-type
entrepreneum_ performs the good project which would generate sitpe expected profit
F~>L+ >0 (§L+ >1), andp.- the probability that the low-type entreprenenr performs the
good projectvhich would default with losses equal fp_ <0 (ﬁL_ <l).

Our argument is that when the low-type entrepremens the good project, the project can

achieve a positive expected prnﬁLiI with0 < F~>L+ < 5H or a negative expected prdﬁt_ <0.

But if the high-type entrepreneuny runs the good project the profit cannot fail exceye

case when the losses are due to the state of theena
If the project defaults, the IVC bears all IossﬁLs < an@ cannot recover all her initial
investment. The entrepreneur keeps her managemerg feeatever the project performance

is. The IVC expected payoff will bep - I5L_ or, in the case of negligence or contract breach,
P (ﬁ_ +C). If the project succeeds, the IVC profit shareQié and the entrepreneur profit
share iil—Q)ﬁ, with ﬁZO and i being L* or H (with I5H > ISU). Let p; be p,or

P Withp, > p,..

Denote M, ,(P,Q) the IVC expected payoff under adverse selectiorblpro at the

liquidation timety+1,
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ﬁt0+1 = Z P (Qﬁ +1 )+ pL—(ﬁL—)

If there is no negligence or breach of Islamic ueatapital contra&tand
ﬁtoﬂ = Z P (Qﬁu +1 )+ pL—(ﬁL— +C)

if there is negligence or breach of Islamic ventapital contract.

Under adverse selection, the entrepreneur paydffbaizero if the project defaults. In the
extreme case of negligence or breach on the péneagntrepreneur, the entrepreneur may not
loss higher than the amount of collate@allf the net profit of the project is positive with

probability p;, she will receive her expected profit share anchagament feey. Denote

CTDtOﬂ(Pi,Q) the entrepreneur payoff under adverse selectioblgmoat the liquidation time
tot1,

®,..=>(p0-Q)R +g)

if there is no negligence or breach of Islamic veatcapital contract, and

~

(Dto+1 Z(pu (1 Q)P )+ pL—(g _C)
if there is negligence or breach of Islamic ventapital contract.

IV. Optimal profit sharing ratio
We proceed to find the equilibrium where entrepteng an agent acting in such a way as to

maximize the IVC expected utility (as principal exped utility). Our aim is to identify the

relation between the PSR and the occurrence ofrselgelection problem.

6 We use for the remainder of the paper only theepnéneur wealth and the IVC wealth in the geneaaé when there is not negligence or
breach on the part of the entrepreneur becauseottateral does not guarantee the profit. We assanoer model that the entrepreneur is
honest.

12



The timing of the game under information asymmetrgs follows

At to:

Vi.

Nature chooses the type of the entrepreneur.

The entrepreneur sends a signal of her type td\tle(qualifications, experiences,
etc.). It's a necessary signal but it is not sigfit to detect the quality of management
and risk attitude of the entrepreneur.

After screening of the project, the IVC choosesahmunt of her invested capital and
proposes a PSR'.

In the negotiation stage the IVC and entrepreneagotiate the PSRY initially
proposed by the IVC and terms of contract. Thisppsition depends on the
entrepreneur type (which is unobservable by Vg, temuneration scheme and their
risk attitude. Note that the two parties of thetcact are risk averse.

The IVC designs the Islamic venture capital contmacluding the pre agree@ and
initial investmentl. All the terms of the contract must be completel atearly
developed for the two parties without any uncetya{(AAOIFI, 2003). According to
Islamic Law, the terms cannot be modified by ang after of the contract is signed.
The entrepreneur accepts or rejects the contradiaering the offers of the other

IVCs, so there is interest to conclude the contract

At tot+1:

Vil.

viil.

The entrepreneur provides an effort of managemaithvmay be lowmn_ or highmy

to perform the project.

Nature determines the state of the world.

Their expected utilities are perfectly identifie¢y bheir respective expected net

payoffs.

13



Insert Figure3 here
Figure 3 shows the agency relationship between YW@ and the entrepreneur under
information asymmetry. As illustratetie double arrow (a) reflects the dependence of the
IVC payoff on the expected profiﬁ of the project because it is an expected profiresha
Relation (b) explains that it exists a positiveseffof the level of management on the income
of the projectsi. This positive effect is explained by the facttttiee entrepreneur is the sole

responsible of the management of the project, echipher her management quality and the

stronger the expected profit of the project. Relat{c) describes the dependence of the

entrepreneur payoff on the project retlff;tand the quality of her management.

Our Profit-Sharing ratio model is a general equililm model with information asymmetry.
We seek the optimal PSR that maximizes the IVC ebgae utility and induces the
entrepreneur to participate in the Islamic ventiapital contract. We specify a cardinal utility
function for the IVC in order to make it more deféate for developing sensible inter personal
assumptions than maximization with consumer goabttyufunction (Bashir, Darrat and
Suliman, 1993). The optimal choice of the IVC deggenon the respect of her maximization’s

program
MpfaxU v (ﬁ 0 +1)

Subject to pU(1-Q)R +g)=U,

Withl, , =" p, (@B +1)+p,. (ﬁ_)andlﬁ is the utility reserve of the entrepreneur that

defines her utility of payoff if she had choseneaternal option (i.e., a conventional funding)

mode to finance her project.

14



The entrepreneur (the agent) takes the value of her. gder utility function of payoff is

concave The utility function of the IVC is also concave.

U™ OandUg" <0

Uy’ > 0andUy"<0

Let ry denote the measurement of absolute risk averdgidredVC andrgthe measurement of
absolute risk aversion of the entrepreneur. Them@htPSR depends on the absolute risk

aversions degree of both parties. Then, the optimafit Sharing Ratio is

re +r, 2)
See proof in Appendix A.

PROPOSITION1: The IVC has an incentive to propose the Profit BigaRatio Q'as high as

possible.
Insert Figure4 here

Figure 4 shows numerically (by using toolbox Majl#ire simultaneous impacts of the risk
aversion degree of the IVC and the risk aversiogreke of the entrepreneur on the optimal
PSRQ* .Then Q*is not observable by either the IVC or the entrepue. Contrariwise,

Figure 4 illustrates that the optimal PSR is maesgive to the entrepreneur risk aversion.
As a consequence, the IVC is more exposed to skeofiidentifying and reaching the optimal
Q* since the entrepreneur risk aversion degree \ailkehmore important effect &n* . Her

risk aversion plays a decisive role in charactagzihe optimal contract. In addition, the
entrepreneur may have a rough idea about the visisian degree of the IVC on the market
by observing her previous contracts. Then the aqtimSR would be controlled by the
entrepreneur during the negotiation stagkhis result stipulates that IVC has incentive to

propose the ratio as high as possible such@atQ * to ensure a margin of negotiation equal

15



to[Q'-Q*] . This margin constitutes the adverse selecticst tm the IVC since she must

negotiate the PSR with the entrepreneur and witateéhe entrepreneur type.
From Equation 2 of the optimal Profit Sharing Ratioee cases are likely.

First case
if eIy

—fe_-orcq

1
==
2 1, trg

So that, when the IVC is less risk averse tharetiteepreneur, she will negotiate a PSR more
than 50%.Th& " increases as well. The gain of the IVC dependseasingly on the adverse
selection problem. This excess over 50% correspdondher risk premium. This result
stipulates that when the entrepreneur is moreaigkse than the IVC, the optimal PSR will
depend on the entrepreneur risk aversion rather tte IVC risk aversion. In the negotiation
stage, we argue that a high type entrepremayrcould accept a high PSR near Q'

with Q* < Q' since the project’s proiﬁ = I5H will be high (because she will perform well the

project) and consequently her profit sheIeQ)ISi will still high. So a high PSR is a sign to

select the good entrepreneur). This observationli@nthat in the negotiation stage,
the higher the risk aversion of the entreprendw,higher the PSR and the lower the adverse
selection risk. We mean that there will be morelijkhat the candidate would be a high type.
But a low type entrepreneur who is more risk avénsa the IVC will rather negotiate a PSR

near to 50% since she has not the ability to perfire project. So, the project will default
(ISL, )or generate a low pro(i&sf ) Our argument is that the low type entreprenelirtend to

negotiate the PSR as high as possible to maximézeplofit share. Therefore their risk

aversion degree influences their decision in thgotiation process. Thus, during the
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negotiation stage the level of PSR may give an &t the risk attitude and the

entrepreneur type.

Second case

So that, when the IVC and the entrepreneur havesdinge risk aversion degree. Their risk
aversions will influence their decisions in the oggtion stage. They will instead seek to
negotiate an optimal PSR aros@o whatever the type of the entrepreneur. This ogtima
PSR maximizes their both utility functions to thedspective payoffs. The result of Tag-al-
Din (2008) under information symmetry using quaidrattility function constructs a

particular case of our general analysis. The audéistmates that when the two parties have
the same risk aversion, there is a perfect pusenisl venture capital contract and stipulates
that Q =50% is a breakeven point of efficiency when thk rssshared fairly between the two

parties. In this paper, there is not one equilioripoint. The equilibrium depends on the

respective risk aversions of the entrepreneur had\(C.

Third case

ifE<ry

Qr=_ e
re +r1,

SESQ'
2

So that, when the IVC has a higher risk aversiogreke than the entrepreneur, the optimal
profit sharing ratioQ* will be below50%. The gain of the IVC will tend to become rigid.
This result is due to the fact that the optimal P8R rather depend on the risk aversion
degree of the IVC since she is more risk aversa tha entrepreneur. Our argument is that

the IVC fears more the entrepreneur type, so slietaitie a larger margin of safety to limit
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her losses by motivating the entrepreneur to actteptcontract. This reasoning checks the
IVC’s risk aversion since she prefers a low andaterprofitability for a low risk that the
project defaults. In addition, when the IVC is mask averse than the entrepreneur, there are
two possible cases that depend on the entrepréyymeirFirst, the high type entrepreneur will
be less exigent than the low type entrepreneuesshe knows that she is able to perform the
project, so her profit share will be high whatevke PSR. Second, when the low type
entrepreneur is less risk averse than the IVC fsisea low risk aversion degree), she could
accept the proposed PSR since she want to send a false signal to the NAC ghe is a high

one or to induce the IVC to accept her applicatidmen she will tend to exceed her maximum

PSR Qt

Max

that corresponds to her minimum utility (reservatigility). So, in this case the

adverse selection problem is important.

Let us turn to the case where the IVC and the prereeur maximize respectively their utility

functions and have saturate participation condsaunch as

-For the IVC: pU,[QR +1]=U,
-~ UjU
QiR = - (_)_l 3)
Y
-For the entrepreneur: piUE[(l—Q)Pi + g] =Ug
-~ U
(1-Qu. )P = Eé%)—g (4)

PROPOSITIONZ2: For I5H - 'Su and p, > p..the minimum profit sharing ratio required to the

high type entrepreneuQ;. by the IVC is lower than the minimum profit sharirafio

L+

applied to the low typ@,, .
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The equation (3) stipulates that the minimum prstfiédre of the IVC is the difference between

her utility function that compensates her minimutifity (external option)U,, below which

she will refuse the Islamic venture capital corttraad her invested capitalHer satisfaction
is reduced due to her capital contribution. Froma dguation, we find that the profit share of a

high type entrepreneur is lower than the profitrehaf a low type entrepreneur such

asQl. P, < QyuP.for p, = p.andR, = P.. In other words the IVC fixes a minimum

PSR for the high type higher than the minimum P8Raflow type. This result is explained
by the fact that when the entrepreneur is a higle,tyhe IVC will require a PSR relatively

low compared to that required from a low type gmieeeur since the IVC hopes that the
profit of a project performed by a high type entegyeur will be higher. Then her profit share
remains high whatever the PSR. On the other sidenwhe entrepreneur is a low type, the
IVC fixes a higher minimum PSR to maximize her grehare from a project performed by a
low type entrepreneur which would generate a lowfipor default. According to Kaplan

(1999), fund managers argue that a higher shatieeirprofit helps to retain and attract new

talent and that top performers should be rewardedaately.

PROPOSITION3: For 5H > F~>L+ and p, > p.,a high type entrepreneur accepts to perform the

H
Max

project for a maximum profit sharing rati@,  higher than the maximum profit sharing

ratio Qy,_, tolerated by a low type.

COROLLARY 1: Whatever the type of the entrepreneur is, the higine management fee of

the entrepreneur and the higher the maximum psbii@ring ratio tolerated by her.

The equation (4) stipulates that the minimum prsffiare of the entrepreneur corresponds to

her utility function that compensates her minimutiity U. below which the entrepreneur

does not accept the Islamic venture capital coptraduced by her management fgeln
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other words the higher the management fee of thheeneur, the lower her profit share and
the higher the maximum PSR that she toleratesdd\i. Our argument is that when the
fixed return to the entrepreneur is important, wfiebe less exigent and will negotiate a high
PSR because she is a risk averse entrepreneure qwefers certain compensation. Gompers
and Lerner (1999) find in the case of classicaltwen capital that the risk averse fund
managers are likely to prefer a more fixed fee their variable fee where their abilities are

unknown. On the other hand, far, - p . we find that the high type entrepreneur has a profi

share lower than the profit share of a low typeegreneur

Pu P

) | vt

In the other words, the high type entrepreneurratds a maximum PSR higher than the
maximum PSR tolerated by the low type entreprenBus result can be explained by the fact
that the high type entrepreneur will perform thejgct better than a low type entrepreneur,
and then the profit of the project will be highEor this reason, the profit share of the high

type remains high despite the magnitude of the mam PSR tolerated to the IVC.

However, in order that the maximum PSR toleratedtliy entrepreneur equals to the

minimum PSR accepted by the IVC in the negotiasiage we have

pll +B|+ pg =", )+uU,) (5)

The equation above implies two conditions to hameeguilibrium situation between the

minimum and the maximum PSR. The first conditionthat the utility of the IVC that
compensates exactly her minimum utility correspotmlsthe project valuel +I5;which

depends on the probability that the project sucsekdother words the minimum satisfaction
of the IVC is such as the project generates a igesfirofit and she can recuperate her
investment capital because there is profit shavimge the profit is positive. Second condition
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is that the utility of the entrepreneur which comgetes perfectly her minimum utility
corresponds to her fixed management fee (whichraégpen the probability of success of the
project). This result stipulates that the entreprenmust have a minimum certain

compensation such as management pegto accept the contract and negotiate a maximum
PSR that corresponds to the minimum PSR requiregtiéo}vVC.

From the propositions 2 and 3, three are four césedetect the entrepreneur type in the

negotiation stage:

-Qx DJQ“H,,m;Qan], there are only high type entrepreneurs. The IM not tolerate to a low

type entrepreneur less thay),

in?
Max

-Q*D[kan;QL J there are high and low type entrepreneurs. Theradverse selection

problem. This interval corresponds to the accemamea of low and high type entrepreneurs;

-Qx D]Qk,,ax;QK'AaX], there are high type entrepreneurs. In this cegecan find also a small

proportion of low type entrepreneur who has a lsk aversion;

-Q* DJQ“H,,aX;Q'J, neither low type nor high type entrepreneur dlticipate in the Islamic

venture contract.

The four cases are possible when the entrepreseatiski averse and respects her acceptance
area of the contract. Hence we illustrate in the section the different points of equilibrium
Q* (optimum Paretojhat depend on the risk aversion of the IVC andrible aversion of

entrepreneur, and the mutual satisfaction of tindities.

V.Discussion

In this section we discuss our found result in phevious section by using the Edgeworth
box, we will demonstrate that there are severaliliegum points that depend on the risk

aversion degree of the two parties.
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A. Case of two possible profits using Edgeworth box
Assume that the project has two possible profi tlepend on the type of entrepreneur.

LetP, ={P,,P_.} with Py # P..and0<P.. <Py

The IVC and the entrepreneur are rationales akdarsrse. We are in the presence of a pure
exchange economy. We keep the assumptions of nasitau for the Edgeworth box. There

are only two agents in this economy i.e. IVC anttegreneur. In this case wan rewrite the

property of efficiency (A.3) foi= {H , L +} (sincey’ is constantias following,

__US@R+) _ US@R,+])
Y TU (@ Q) R +g) UL ((1-Q)P. +g)

From this property of efficiency there are thresgible cases:

-In the first case, we suppose that the IVC is nisktral and the entrepreneur is risk averse. In

this case the utility function of the IVC is affiiee andU'yis constant. We have

. 5 . ~ cst
U (a-QPR, +g)=u' (@-0)F. +g)=7
Then the optimal contract is such fis-Q)P +gis constant becausd'.is a decreasing

function, i.e. the payoff to the entrepreneur idependent from the profit of the project. In
this case, the IVC bears the whole risk of thegubjSince there will be no risk sharing, this
case cannot applied for Islamic venture capitatremh Hence the IVC must be risk averse to

respect the construction of the contract and tbpgaty of efficiency.

-In the second case, if the entrepreneur was reskral and the IVC was risk averse, the

utility function of the entrepreneur would be affiine. SoU’gis constant. Then we have

u,'(@R, +1)=ur, (aP. +|)=‘:7St
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So that, when the entrepreneur is risk neutralthedVC is risk averse, the payoff to the IVC
QF~>H +1 will be constant becaudd’r is a decreasing function and the entrepreneur ladlars

the risk. For the two reasons, this case is nasiplesfor the Islamic venture capital contract

where the two parties must share the risk.

-In the third case, if the entrepreneur and the Br€risk averse, the property of efficiency is
verified and the two parties share the profit amel tisk of the project. For this reason, we

consider only the third case for our study.

Insert Figure5here

Figure 5 illustrates the indifference curves of thw® parties assuming that there are two
possible positive outcomd?; and P... In this context, we may assume no-saturation (we
mean that the entrepreneur will always prefer toehaigher utility). It will be more
indifference curvesThe IVC and entrepreneur have utility’s functiorighee same type. We
obtain the curve of the Islamic venture capitaltcaet which in the Edgeworth box connects
all the points under Pareto efficient. Assume that IVC and entrepreneur are maximizers.
Each one will try to be on the indifference cungehagh as possible given the indifference
curve of the other. They will carry out mutuallynedéicial exchanges at the equilibrium point
that depends on their risk aversion degree. Tiseam iexchange in which all individuals will
be more satisfied after the negotiation. From titersection between the indifference curves
of the two parties to the poirf?* = 50%whererg=r\, the equilibrium will be in the center of
the Edgworth box and the PSR will be approxima@y 50%. If re<ry the equilibrium
position will be on the left side of the Edgwortbxband the optimal PSR will be lower than
50%. Otherwise wherg s ry the equilibrium will be in the right part of therter point of the

box and the two parties will tend to fixe an optirR®R higher than 50% to maximize their
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utilities. Hence their profit shares are done with mutuaktattion with a less risk to select

the low type candidate. We are dealing with a gxehange economy.

VL.Simulation Results
We use CARA utility functions for both the entrepeerr and IVC to express the optimal PSR

as a function of their respective risk aversion andnomic viability of the projece(=P/I).
We then perform two numerical analyses with thanoigation toolbox of Matlab to gauge

the impact of these determinants on the optimal.PSR

* The impact of the economic viability of the project

Under CARA utility functions for both the entrepgam and IVC, the optimal PSR is

expressed as a function of the economic viabilitthe projecte (see Appendix B for proof):

1-e)), + [(1— e A2 +41, (A + /1B)e]”2

Lo
= 202, + 2. )e ©)

Insert Figure6 here

We use three different value pairs 4fand A-and simulate the optimal PSR as a function of

the economic viability of the project. Since, fogawen P and|l, the risk aversiondeand

/]E

r,are inverse functions of the parametefgand 7', the simulation results may be

interpreted regarding the risk aversion degreeheflVC and entrepreneur. Figure 6 shows
numerically that, in these three cases, the opti&R is a decreasing functioneofHowever
the slope of)* as a function ok is higher when the entrepreneur is more risk &vtran the
IVC and it is lower when the IVC is more risk awwrdhese numerical results confirm the

proposition 1.
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« The impact of the flexibility of the invested capital and the expected
profit of the project on optimal PSR

In the negotiation stage we assume that the indesdpital of the IVC is flexible such that
IVC can increase or decrease the level of her tnion | as long as the invested capital is

lower than the minimum required investment by thdrepreneur. For the numerical
simulations, we use different values of the utifiypctions’ parameterd,, and Ae in order to

assess the simultaneous impact on the flexibifityhe investment, the expected profiP and

the risk aversion of the two parties. The simulaicesults are plotted in Figure 7.

Insert Figure7 here

The graphs show that the minimum optimal PSR isetqu for a weaker investmdnand a
higher expected net profit. To explain more cle#nig observation, when the investmeéing
weak and the expected net profit is high, the IM@ antrepreneur tend to negotiate a low
PSRQ* to minimize herisk exposure. On the other hand, the entreprecauld propose a
project with high expected profit to incite the IMG choose a lower PSR (adverse selection
problem). But, comparing the two graphs in figuret €omes that when the risk aversion of
the entrepreneur increases (decreases) and thaves&ion of the IVC decreas@screases),

the optimum PSR becomes higher (lower). The resoltéirm our theoretical analysis.

V. Conclusion

This paper develops a model that defines the P8#fdaring Ratio as a screening device to
avoid the adverse selection problem between thenlslVenture Capital and the entrepreneur
and to improve the profitability of a venture. Txpkin the Islamic venture capital contract

this paper begins with designing the payoffs tolthe and entrepreneur.

Our Profit Sharing Ratio model under adverse seledises from the possibility of having

two project profits (positive or negative) depempon the type of the entrepreneur. We define
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the agency relationship between the entreprenedr d@ and their utility functions to
maximize the IVC utility under the participation rgtraint of the entrepreneur. Thus the
present analysis determines the optimal allocatadnshares between the IVC and
entrepreneur under adverse selection accordingrformance. The optimal PSR is expressed
as a function of the absolute risk aversions ohlibe IVC and the entrepreneur. The analysis

of our model yields the following theoretical imgations:

-The model predicts that the higher the risk awersif the entrepreneur, the lower the risk to
select a bad candidate and the stronger the opBnadik Sharing RatioOn the other side the
higher the risk aversion of the IVC the weaker tis& to select a bad entrepreneur and the
lower the optimal Profit Sharing Ratio.

-We consider then that the IVC fixes a minimum greharing ratio to accept the Islamic
venture capital contract. Thus the minimum prdfiasng ratio required by the IVC is lower
(higher) when the project is managed by a high Yliywe entrepreneur.

-We consider also that the entrepreneur fixes ammax profit sharing ratio to participate in
the Islamic venture capital contract. Then a higbetentrepreneur accepts to perform the
project for a maximum profit sharing ratio highéan the maximum profit sharing ratio
tolerated by a low type. In addition, we find thia¢ higher the fixed management fee of the
entrepreneur and the higher the maximum profitisgaratio tolerated by the entrepreneur
(whatever her type is).

-The numerical simulations show that when the @némeur is more (less) risk averse than
the IVC for a high (low) invested capitahnd a weak (high) expected net profit the optimum

negotiated PSR will be higher (lower).

In a next research a possible extension would bent@nce the gains of the IVC under an
Islamic venture capital contract. The IVC can faample sale her invested capital in the

form of IPO adapted to the Islamic Law or Sukulafisic Obligations). This could be an
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incentive to the IVC to engage in profit sharinghcacts. Another possible extension is to

empirically test the determinants of the Profit @@aRatio.
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Figure 1: Payoff to IVC at theliquidation time

This figure is composed of three graphs. The grdph) plots the payoff to the IVC as
function of P in the case of Islamic venture capital. The grépR) illustrates the payoff to
the IVC as function oR in the case of IVC. For the three graphs, we assiinait the invested
capital is not flexible. The project requires amastment amount100. The Profit-Sharing

ratio Q = 30%.

(1.1) Net Income of the project (P)

(1.2) Project Value (R)
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Figure2: Payoff to Entrepreneur asfunction of P
At theliquidation time

This figure is composed of three graphs. The gi@pb) plots the payoff to the entrepreneur
as function ofP in the case of IVC. The graph (2.2) illustrates gayoff to the entrepreneur
as function ofRR in the case of IVC. For the three graphs, we assiimat the invested capital
is not flexible. The project requires an investmamountl=100. The Profit-Sharing ratio is

fixed at60, g=0 andQ = 30%.

(2.1) Net Income of the project (P)

(2.2) Project Value (R)
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Figure 3. Agency relationship between the IVC and the entr epreneur
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Figure 4. Optimal PSR asfunction of the IVC risk aversion and therisk
aver sion entrepreneur

This figure plots the variation of the optimal PSR the stage of negotiation, as function of
the risk aversion of the entreprenety) (@nd the risk aversion of the IV@,J. The figure is
computed using the following parameters valu@S<r. <4and05<r, < 4. We choose the

interval of value because we estimate that a degfresk aversion beyond 4 implies that the
risk premium will not be realistic (Gollier, 1999).
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Figure 5. Box of Edgeworth
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Figure 6. Optimal PSR as function of economic viability

This figure illustrates three curves plotting thgimal PSR Q* as function of the economic
viability (e) of the project. The figure is computing using tf@lowing parameters
valuesO<e< 05.

Q*
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Figure7. The optimal PSR as function of theincome of the project and the
invested capital

This figure is composed of two graphs. The graphs ghe Impact of the variation of the
invested capital and the variation of income of the project on dpgimal PSR at=0. The
graphs are computed using the following parametaitge: 10< | <100and 0< P <50. The
first graph is illustrated as function of. = 0.3andA, = 05 The second graph is computed

using: A = 08andA, = 02
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Invested capital (1) Expected Net ProfitF() )

Optimal PSR
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APPENDIX A
Proof of Equation (2)

Given the fixed value of2 the optimal contract curve for the IVC and thesEdefined in
terms of the two levels of profitt| -~ 0 and R. »0) that maximize the bank’s utility
function subject to any level of the E’s utilityrfction. Hence, the participation constraint of
the bank can be defined as:

b Us(@-Q Pi+g) > W

Wherep Ue ((1 - Q) |5i +g) represents thestimate of a gain in random utility(m)
uncertain effort andJ is external option. Hence, the constrained wutifiinction can be
defined symmetrically for the bank and the E is:

L(P.y)=pi- Uv (@ Pi+)+y [pi Ue (1 -Q) Pi+g)-Ug
Where, yis constant Lagrange multiplier and>0, then, at equilibrium, the first order

conditions of constrained maximization over thefipgharing ratio are:
dL

g TR 2U Y P (1-0) Ue=0 (A1)
dL 5 .
- pi Ue (1 -Q) P;+g)-Ue=0 (suppose that the participation
14
condition is saturate)
From (A.1), we have, (1-Q)Ug y=-0*Uy " (A.2)
. -QU,’
y = —V. (A3)
(1-Q) U,

Thus, the parametey’ represents a ratio between the utilities derivedhfthe IVC and the

entrepreneur multiplied by the ratio between thaefipsharing ratios of the two parties of the
contract. This is what we call the Lagrange mukipsuch as the property of efficiency. Thus,
we can say that the efficiency of an Islamic vemtoapital contract depends on a mutual
sharing of marginal utility (respectively of thenkaand the entrepreneur) on a profit sharing
ratio Q.

Differentiating (A.3) with respect té
(1-QRUe y=0%2Uy
The ratio between (A.2) and (A.3),

U _ U
1-QU." QuU,"
Uc"U,"

_UV||UE|+UE||UV|
Yet,Uy Ug #0 (because the two parties are risk averse)
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APPENDIX B
Proof of Equation (6)

Assuming particular CARA utility function for thegeilibrium position drived in the section
1

IV, let u(w)= Lo
A-1

With w is the wealth of the agent andAli her risk aversion{ >~ O0and A #1)

We use this utility function because the risk ax@rof the agent is a decreasing function of

her wealth. Whengrraises, the PSR* decreases and consequently her weajthe QP + |

decreases. And whegpincreases, the PSR* increases and consequently her weaith (1-
Q)P decreaseddence, let

Fort the IVC:U(QE} +1 ):

1 =

QR +1) * (B.1)
v —1
Differencing equation (B.1) with respectRPowe have:

U) =2 [oR +1]e

V

Y

And, U (w,) =22 [QP+I]ﬂv
A’

We haver, :_U"(W")— LS. (B.2)

U'(w,) _/‘VI.QISi+|]

~ ~ 1—
Now, for the entrepreneur, we ha\kde((l—Q)R): 1 1((1—Q)R) = (B.3)

E
Differencing equation (B.3) with respectRowe have:

o) = & - )]

E

T

AE
~un(wy) 1
We h = Y =—= (B4
S T Yy e O
Now we remplace (B.2) and (B.4) @* = e
e +1y
|5 52 e ..]1/2
We find. ol s, + [ -7) X+ 47,1 (4, + 1 )P 59
re + AP

If we divide (B.5) byl2, we find the optimal PSR as function of the ecomowmbility of the

Projecte =

—|'UI

_(1—5)/1\/ +[(1—é’)2/1\2/+4/] (/1 4 ) ]1/2

Q* =
24, +AcJe
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