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SUPPORT AND INTERFERENCE:
VENTURE FINANCING WITH MULTIPLE TASKS
IBOLYA SCHINDELE

Abstract

The paper focuses on the financing possibilities for capital constrained
entrepreneurs when venture financiers perform two tasks, monitoring and
advice. We model advice as effort that results in an increase in the prob-
ability of success. In turn, we consider monitoring as an activity exerted to
control entrepreneurial project choice, which results in an increase in the
returns in the less successful state. Thus entrepreneurs favor advice and
dislike monitoring. Through the financial claim offered, an entrepreneur
can affect the financier’s effort exertion on the two tasks. The primary re-
sult is that highly capital constrained entrepreneurs can get financing only
with intense monitoring and limited advice. The optimal financial claim
resembles to a convertible debt contract. Entrepreneurs endowed with
more self-financing can restrain the level of monitoring, thus induce more
advice, and can offer an equity contract. The results may shed light on
contracting practices observed in the venture capital industry, namely the
unusual negative correlation between control and cash-flow rights and the
use of a variety of securities.




TANACSADAS ES KONTROLL: VALLAKOZAS-FINANSZIROZAS
BEFEKTETOI FELADATOKKAL
SCHINDELE IBOLYA

Osszefoglald

A cikk a tékeszegeény vallakozok finanszirozhatosagat elemzi. A f6 feltevés
az, hogy a befekteté a pénzforras biztositasa mellett, tanacsadoi és ellen-
orzo funkciokat is ellat. A modellben a tandacsadoi tevékenység noveli a
projekt jovobeli sikeres lezdarasanak valosziniiséget. Az ellenorzo funkcio
lehetoveé teszi a vallakozo iizleti tevékenységének kontrollalasat, ami no-
velheti a végso hozamot a projekt sikertelen lezarasa esetén. A vallalkozo
szempontjabol, a tandcsadas értékes, viszont az ellendrzés nem kivanatos.
Az altala felajanlott finanszirozasi forma (értékpapir-tipus) segitségével, a
vallalkozo képes befolyasolni a befektetoi tevékenység intenzitasat a ket
funkciot illetéen. Eredményeink szerint, erdsen tokeszegény vallakozok
korlatolt mértékben kapnak befektetdi segitséget és csak nagyfoku kontroll
mellett finanszirozhatok. A vallalkozo altal felajanlott értékpapir ez eset-
ben (részvényre) atvalthato hitel. Tobb sajat tokeerével rendelkezo
vallakozok esetében az ellenorzés korlatozott mértékii lesz, mig a tandcs-
adas hangsulyos szerepet kap. Az optimdlis finanszirozasi forma ilyen
vallakozok szamara a részvény. Ezen eredmények elméleti alapot nyujta-
nak szamos, a kockdzati tokebefektetok es vallakozok viszonyaban megfi-
gyelt szerzodéskotési sajatossagot illetoen. Nevezetesen, igazoljak a cash-
flow és kontroll jogusoltsagok kozotti szokatlan negativ osszefiiggést és
ramutatnak arra, hogy a kockazati tokebefektetok és vallakozok szamara
optimalis a tobbféle értékpapirtipus haszndlata (ez utobbi uj eredmény az
elméleti irodalomban).
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Abstract

The paper focuses on the financing possibilities for capital constrained
entrepreneurs when venture financiers perform two tasks, monitoring and
advice. We model advice as effort that results in an increase in the proba-
bility of success. In turn, we consider monitoring as an activity exerted to
control entrepreneurial project choice, which results in an increase in the
returns in the less successful state. Thus entrepreneurs favor advice and
dislike monitoring. Through the financial claim offered, an entrepreneur
can affect the financier’s effort exertion on the two tasks. The primary
result is that highly capital constrained entrepreneurs can get financing
only with intense monitoring and limited advice. The optimal financial
claim resembles to a convertible debt contract. Entrepreneurs endowed
with more self-financing can restrain the level of monitoring, thus induce
more advice, and can offer an equity contract. The results may shed light
on contracting practices observed in the venture capital industry, namely
the unusual negative correlation between control and cash-flow rights and
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1 Introduction

This paper focuses on the roles of venture capitalists as advisors and monitors to
entrepreneurial projects. In addition to their financing role, venture investors
actively participate in entrepreneurial projects and thus fulfil different roles
than traditional financiers such as banks. In the literature, both the advising
and monitoring roles received substantial attention. Although the importance
of both activities have been emphasized, the interrelation between the two roles
has been relatively unexplored!. This paper is a first attempt to propose a clear
distinction between the tasks of advising and monitoring and to account for
both activities at the same time.

Our analysis identifies a conflicting nature of advice versus monitoring. Ad-
vice is congruent, while monitoring is dissonant with respect to entrepreneurial
interests. We show that the financier’s incentives for advice are in line with,
while those for monitoring differ from entrepreneurial incentives. The financier
has thus two tasks with conflicting incentives. Through the financial contract
offered, an entrepreneur seeks a balance to promote both advice and monitor-
ing. While the entrepreneur prefers advice, monitoring is needed to increase
the chance for getting financing when the financier is subject to entrepreneurial
moral hazard. In equilibrium, capital constrained entrepreneurs are extensively
monitored and receive limited support. They are restricted, by the need for
financing, to offer less risky, convertible securities or debt. More capital rich
entrepreneurs are able to restrain monitoring and stimulate investor’s advice by
issuing more convex claims, such as equity.

There exists ample evidence that venture investors accomplish both advising
and monitoring activities. Focusing on the professionalization of Silicon Valley
start-ups, Hellmann and Puri (2002) find that venture capitalists play both
supportive and controlling roles in building up human resource policies at small
entrepreneurial ventures. Sapienza, Manigart and Vermeir (1996) analyze the
involvement of venture financiers in their portfolio companies, distinguishing
between support and governance. Kaplan and Stromberg (2002) also define the
two activities as different: they associate monitoring with interference in human
resource policies at entrepreneurial firms 2.

In the theoretical literature, most papers focus on the advising task, em-
phasizing the double-sided nature of the moral hazard problem involved in the
relationship (Casamatta (2000), Inderst and Muller (2002), Repullo and Suarez
(1999), and Schmidt (2000)). The advising activity is modelled as effort exertion
by the investor, which leads to an increase in the probability of success. Our
definition of advice is equivalent. Dessi (2002) discusses the monitoring role of
venture investors and points out the interest in collusion with the entrepreneur.

ITo our knowledge, the only exception is Cestone (2001).

2 Apart from the empirical results, anecdotal evidence also supports the view that venture
financiers both help entrepreneurs and intervene in their actions. They play important roles
in recruiting personnel, establishing business strategies, or marketing new products. At the
same time, they often substitute the original founders with new outside managers, which is a
concern of many start-up entrepreneurs seeking for financing.



Here, the monitoring activity indirectly increases the success probability, by
reducing the opportunity cost of exerting effort for the entrepreneur. Several
papers associate monitoring or intervention in entrepreneurial actions with the
right to substitute the original founder with a professional manager (Chan,
Siegel, and Thakor (1990), Hellmann (1998)) in order to realign the preferences
of the desision maker with those of the investors. Our definition of monitor-
ing is consistent with this approach. We consider both support (advising) and
interference (monitoring). We show that the two tasks may require different
incentives: stimulating the monitoring activity may decrease the intensity of
advice. When the entrepreneur also needs appropriate incentives, capital con-
straints may limit the possibility for inducing the investor’s effort exertion on
advice.

We study the contracting problem of an entrepreneur seeking financing for
an uncertain project. Active participation of an investor in the project increases
value and therefore the chance for getting financing. We associate advice with
effort exertion to increase the mean of the outcome distribution. In turn, we
consider monitoring as the investor’s means to influence entrepreneurial project
choice. The price of interference is a loss in the entrepreneur’s private benefits.
The entrepreneur prefers high effort on advice and no monitoring, since the
first increases while the latter decreases her expected utility. We show that the
financier’s incentives for effort exertion on the two tasks will depend on the
size of the entrepreneur’s initial capital endowment and thus the extent of the
entrepreneurial moral hazard problem. When capital constraints are severe, in
order to get financing the entrepreneur is forced to choose a cash-flow allocation
that results in intense monitoring and low advice. As a result, she obtains low
expected returns. When her initial capital endowment exceeds a certain level,
she is able to limit monitoring and increase advice. Thus the entrepreneur faces
a trade-off between the terms of financing and the effort on his favored task,
advice.

The intuition lies in the definition of the two tasks. Advising increases value
by raising the chance for high returns, which decreases the probability of the
less successful state. Interference increases the return in the liquidation stage
and thereby reduces risk. As a consequence, advising lowers the ex-ante value
of monitoring. In turn, monitoring reduces the need for the intensive provision
of advice. Since the entrepreneur wants high advising and low monitoring, she
needs to provide the investor a high share in the success state returns and
a low share in the liquidation proceeds. The allocation of more liquidation
value to the financier however facilitates financing, for it increases the ex-ante
value of the project. As a result, when the entrepreneur is capital constrained,
monitoring will be intensive and advice will get lower attention, which reduces
the entrepreneur’s expected returns. Only if the entrepreneur has sufficient
self-financing, can she afford to induce advice and restrain monitoring.?

3 Monitoring in our model is disliked by the entrepreneur because it reduces her private
benefits as well as her expected returns. The existence of positive private benefits is, how-
ever, not a necessary condition to obtain our results. The implications of the model arise
as a consequence of the interrelation of effort on advice and monitoring, in the presence of



Our paper is closest in spirit to Cestone (2001), the only paper in the liter-
ature, to our knowledge, which accounts for both support and interference by
venture investors. In that paper, venture capitalists exercise more control when
holding risky claims, which is beneficial but may hinder entrepreneurial initia-
tive. Thus a trade-off arises between control and cash-flow rights. To keep the
entrepreneur motivated, investors should have formal control only when the risk-
iness of their claim is limited. Our results have the same implication although
for different reasons. Since monitoring requires having control, we obtain the
following equilibrium. When the entrepreneur is more capital constrained, she
offers a less risky (convertible) security and allocates control to the investor.
When financing constraints are less severe, the financier holds an equity claim
and has no control rights.

The paper clearly relates to the literature on multitask moral hazard anal-
ysis. In Holmstrom and Milgrom (1991), agents performing two tasks have an
effort allocation problem because their time and attention is limited. Although,
incentives for tasks do not conflict, a substitution of effort may occur because
performance on one task is hardly observable and thus not measurable. Our
work is more in line with Dewatripont and Tirole (1999), where a direct in-
centive conflict between tasks arises. Justifying the existence of advocates in
organizations, they show that efficient information production requires tasks
with conflicting incentives to be allocated to different interest groups. While
different in focus, our approach is similar: we model an incentive conflict be-
tween the tasks accomplished by venture capitalists, advising and monitoring.
In this context, the entrepreneur has a favored task: advice. In order to obtain
financing, however, she needs to incentivize monitoring as well, which in turn
decreases the investor’s effort exertion on advice.

Predictions from our model may provide an explanation for some observed
features of venture financing agreements, namely the unusual pattern of cash-
flow and control rights and the diversity of securities venture financiers tend
to use. Evidence suggests that venture financing contracts often allocate the
holders of less risky claims a variety of control rights, while owners of risky secu-
rities are given limited or no control (Cumming (2002), Kaplan and Stromberg
(2002)). Assuming that the monitoring activity requires having control, our
model suggests that in equilibrium, convertible and straight debt may be of-
fered together with control rights, while riskier claims are issued with no con-
trol. Moreover, the model provides theoretical grounds for the use of a variety
of securities in venture financing (for empirical evidence see Bascha and Walz
(2001), Cumming (2000) and (2002), Kaplan and Stromberg (2002)). Specif-
ically, it offers a testable implication: the convexity of the investor’s financial
claim depends on the extent of entrepreneurial moral hazard and capital con-
straints. In the presence of moral hazard, a capital constrained entrepreneur
needs to issue a less risky claim which stimulates monitoring and limits effort
exertion on advice. Only entrepreneurs endowed with sufficient capital can issue
more convex securities, thereby inducing advice and restraining intervention by

entrepreneurial moral hazard and capital constraints.



the investor.

The setup of the paper is as follows. The next section describes the model,
emphasizing the distinction between the financier’s two tasks. Section 3 assumes
effort is contractible and describes the first best effort levels on advice and mon-
itoring. Section 4 addresses information problems: it assumes non-contractible
effort and characterizes incentive compatible cash-flow allocations. Section 5
summarizes the results and concludes.

2 The model

The economy consists of two types of agents: entrepreneurs and venture capi-
talists*. Entreprencurs have unit mass and are uniformly distributed in terms
of their capital endowment I, over the interval [0, I]. Each entrepreneur is en-
dowed with a project idea which requires an investment I. The model has two
dates, t=0,1. At t=0 investment in some projects occurs and actions are taken,
and at t=1 the state of the world is realized. Three types of states can arise:
a state of successful termination providing a high return H, a medium state
with a low return L (H > L > 0), and total failure with 0 revenues. Project
returns are observable and verifiable in all states. All agents are assumed to be
risk-neutral and entrepreneurs are protected by limited liability.

We distinguish between two projects: ambitious (riskier) and commercial
(less risky). The primary difference is that the less risky project provides a
positive liquidation value L in the failure state, while the risky one brings zero
revenues in case of unsuccessful termination. However, the entrepreneur obtains
private benefit (knowledge, prestige, or reputation) from a risky project. Since
verifiable returns in the success state are equal to H for both projects, an
investor would always prefer to realize the less risky one’.

2.1 Entrepreneurs

The contracting parties face substantial uncertainty concerning the final state of
nature. They may however influence project outcome by undertaking privately
costly actions. If an entrepreneur incurs a cost of exerting effort C, the proba-
bility of the most successful state is py € [0, 1], and with probability 1 — pg,
the outcome will be either L or 0 (it depends on the type of the project). If the
entrepreneur avoids exerting costly effort, the probability of success becomes
pr < pm, pr € [0,1]. When entrepreneurial effort is not observable, a situation
of moral hazard arises for potential financiers.

When the ambitious project is carried out the entrepreneur obtains private
benefits of size B > 0. The entrepreneur’s preferences over the two projects

1Qutside, uninformed investors may also be considered as potential providers of financial
resources. In this model, however, we assume that venture investors are the sole source of
finance. In practice, uninformed investors do not participate in start-up projects, especially
not in the early stage when venture investors play a necessary role.

SNote that agents are risk-neutral. The reason for an investor to prefer the less risky
realization is that it results in a higher average return.



depend on the relative size of her private benefits and cash-flows in the medium
state. When private benefits are sufficiently large (B > (1 — pg) L), the en-
trepreneur will always prefer the risky realization.

We can interpret the choice between two projects as taking either a ”sci-
entific” (risky) or a ”commercial” (less risky) approach in project realization.
Venture financiers, focusing on innovation, tend to finance entrepreneurs with a
research-oriented attitude. An innovative entrepreneur may favor a ”scientific
approach” which gives her opportunity for substantial experimentation and thus
learning. The experience she gains may provide her benefits in the form of scien-
tific reputation or knowledge, which can be used in new projects. This approach
can however be too costly to a financial investor as it produces no returns in
case of failure. This seems to be a natural way of formalizing the conflict of
interests between venture investors and entrepreneurs concerning project real-
ization, which often results in the substitution of original founder entrepreneurs
with new professional managers, an issue addressed by several empirical and
theoretical papers in the venture capital literature (for example Chan, Siegel,
and Thakor (1993), Hellmann (1998), Hellmann and Puri (2002)).

2.2 Venture Financiers

Venture capitalists are the only source of finance in this model. Besides pro-
viding financial resources, they actively participate in entrepreneurial projects
through performing monitoring and advising activities. Exerting costly effort
e, € [0,1], a venture financier increases the probability of success by e,T,
0 < 7 < 1, so that 7 measures the efficiency of advice. Monitoring involves
supervising entrepreneurial choices to ensure that the less risky (”commercial”)
project prevails.In this case, even an unsuccessful termination brings a positive
liquidation return L. The monitoring effort e,,, € [0,1] by the financier raises,
with probability e,,, the low-state outcome from 0 to L. Monitoring repre-
sents the investor’s effort to direct the project towards a less-risky realization.
Thus advising, increases the mean of the outcome distribution while monitoring,
works along both the first and second order stochastic dominance dimensions
as it increases the megn and decreases variance at the same time.

Effort costs are 2%13 and %IL% for advice and monitoring, respectively. We
assume that K and 7 are sufficiently small:

KH<1 (A1)
T<1—pg (A2)

Assumption (A1) is intuitive: the cost of advice and monitoring is sufficiently
high in the sense that receiving all cash flows would not provide sufficient in-
centives for the financier to exert maximum effort on both tasks even if success
occurs with probability 1. Assumption (A2) ensures the role for monitoring:
the investor is not able to eliminate the possibility of unsuccessful termination,
even if the entrepreneur works and maximum effort is exerted on the advising
task (1 —pg — 7 > 0). In other words, the efficiency of advice 7 is sufficiently



low thus project outcome is uncertain even when both parties exert maximum
effort.

We make the following assumptions about the project. On the condition
that the entrepreneur works, the project is valuable even if the financier exerts
no effort.

puH—-I+B—C>0 (A3)

When the entrepreneur does not work, the project is not worthwhile to re-
alize, even if the venture financier exerts maximum effort on both tasks. The
entrepreneur’s effort is thus indispensable for external financing to be worth-
while.

1
(pr+m)H+(1=p=7)L-T+B-C=2 <0 (A4)

3 First-best contract

In this section, we assume that effort is observable and verifiable, thus con-
tractible. Under this assumption, the allocation of profits does not matter for
the provision of incentives for either of the parties as direct compensation con-
tracts ensure first-best effort levels.

We consider three different situations. First, we examine the case of a pas-
sive financier who neither helps the entrepreneur through the provision of advice
nor engages in monitoring. Second, we study only the monitoring task, when
the financier is able to interfere in the entrepreneur’s project choice. Finally, we
consider an investor active in both advising and monitoring. In all three situa-
tions the first-best contract maximizes the joint surplus of the parties including
the entrepreneur’s private benefits.

When the financier is passive, the value of the project depends exclusively
on whether the entrepreneur exerts effort. When effort is contractible, the only
requirement for a contract is to ensure the entrepreneur’s and the investor’s
participation. Note that since there is no monitoring, the risky realization is
always chosen and the entrepreneur earns his private benefits with probability
one.

With a one-task monitor, the expected value of the project depends on the
entrepreneur’s effort choice (works or shirks) and the level of monitoring e,,.
The contract defines the first best effort on monitoring e£? and ensures the
participation of both parties. Intense monitoring is welfare increasing as long as
private benefits are sufficiently low. In particular, we can define two threshold
levels of the size of entrepreneurial private benefits: B = (1 —py) L — % and

o~

B = (1 —py) L. The result follows.

6In practice, monitoring and advising costs are indeed high at projects aiming at the
development of brand-new products or new innovative technologies: to be able to contribute,
the financier needs to acquire sufficient expertise in specific, research intensive sectors. Also,
venture financed projects are highly uncertain: a high percentage of entrepreneurial projects
end up liquidation.



Proposition 1 When the financier is active in one-task (monitoring), and pri-
vate benefits are such that
a, B < B, monitoring should be at its maximum level e£B =1,

b, B < B < B, the first best monitoring effort is positive: elB = K[(1-pg)L— B,
0<elB <1,
FB 0.

mo

¢, B> B monitoring does not add to the value of the project, thus e

Proof. see Appendix. m

The result suggests that the first best effort on monitoring depends on the
size of private benefits relative to the value of liquidation proceeds. If private
benefits are substantial, the entrepreneur should be allowed to carry on with
the risky realization. Otherwise, there should be positive monitoring, which
increases the chance that the less risky project is chosen. Below a small threshold
of the level of private benefits, monitoring should be at its maximum, which
brings along the less risky realization with probability 1.

In the case of a multitask financier, the relative value of private benefits
and liquidation returns determines which activity is the more valuable task.
When entrepreneurial private benefits are high, advice is more valuable than
intervention. In particular, we can define three (endogenous) thresholds:

B*=(1-py)L— £%;
B*=(1-py)L— %+ — Km?L(H - L);
B** =(1—pu)L— K7?H.

Obviously, B* < B** < B*** given assumptions (Al) and (A2). The following
result can be stated:

Proposition 2 When the financier is active in both tasks, and private benefits

are such that

a, B < B*, then {653 =0,elB = 1},

b, B* < B < B**, first-best effort levels are {efB =Kt (H—-L),efB = 1},

¢, B"™ < B < B*™*, first-best effort on both advice and monitoring is positive
—L(1— L(1—-py—K7?H)-B

{353 _ KTfirJrlr(L(BzTLz(]i2 pu))’efr‘LB - K (1—pu—K7*H) }’

T-K T—K272L7
d, B > B*™*, then {efB =K7tH,el'B = O}.

Proof. see Appendix. m

The intuition for the results in Propositions (1) and (2) is as follows. Moni-
toring has two opposite effects on the welfare from the project. On one hand, it
increases welfare through ensuring a positive liquidation value L. On the other
hand, it reduces entrepreneurial utility because it takes away private benefits
by pushing the entrepreneur towards the less risky project. The first best level
of monitoring thus depends on the relative size of the two variables.



In what follows, we rule out the less interesting case when the entrepreneur
strictly values the monitoring activity. We assume that entrepreneurial private
benefits are large, thus monitoring decreases entrepreneurial welfare:

B> (1-pn)L (A5)

When assumption (A5) holds, the first best effort on monitoring is zero (ef? = 0)
while advice is positive (efB =K7H > 0).

4 Non-verifiable Effort Choices

We now assume that effort exertion is not verifiable. Under this assumption,
the allocation of cash-flow rights becomes crucial in the provision of incentives,
and the financial contract between the parties must define incentive compatible
cash-flow allocations.

We consider again different types of investor. First, we look at the bench-
mark case of a pure financier, exerting no effort. Then, we analyze the case of a
one-task monitor and last, we consider a multitask financier who provides both
support and monitors entrepreneurial decision making.

4.1 Passive financier

When the investor carries out neither monitoring nor advising, the only in-
formation problem is entrepreneurial moral hazard. An appropriate contract
allocates sufficient cash-flows in the success state to the entrepreneur, such that
she exerts positive effort and thereby raises the probability of success from pr
to pg. In this case the entrepreneur’s decision making can not be controlled,
therefore she chooses the risky project (i.e. liquidation returns are 0) and earns
her private benefits with probability 1.

The ability to finance the project externally is determined by the extent
to which the entrepreneur is capital constrained. We define the minimum en-
trepreneurial capital contribution necessary for financing by a passive financier
as ‘

(Ilémn)passwe =1- Pu (H o pH(ij) '
H, denotes the entrepreneur’s share in the success state outcome realization.
Now we state the result.

)passive

Proposition 3 a, If I, < (Igﬁn
passive financier.

, the project can mot be financed with a

)passive

b, If I, > (T
cash-flow rights to the entrepreneur such that H, >

, external financing can occur and the contract allocates
c
pa—pL’
Proof. see Appendix. m
The result arises as a consequence of the classical problem of financing a
capital constrained entrepreneur under moral hazard (e.g. in Tirole (2001)).



Since the entrepreneur’s actions influence project outcome, the entrepreneur
needs to be allocated a sufficient proportion of project returns to be interested
in choosing the appropriate (costly) action. This however limits the investor’s
share in the returns thus the possibility for his participation to the contract.
The entrepreneur needs to contribute a sufficient proportion of the investment
outlay to be able to offer a contract that allows her to be induced to take the
right action and that allows the investor to break even.

4.2 Active financier
4.2.1 One-task financier: monitoring

When the financier is active in monitoring only, the probability of the success
state is determined by the entrepreneur alone. By her choice of the financing
conract, the entrepreneur can influence the intensity of monitoring. When the
investor has a claim on all liquidation proceeds, he will exert maximum effort
to ensure a less risky project. In general, effort on monitoring is increasing in
the financier’s share in the liquidation returns, which we denote by L:

em =K (1 —pu) Ly

On the other hand, the allocation of liquidation proceeds also affects the thresh-
old entrepreneurial capital contribution necessary for external financing. The
following result is intuitive:

Lemma 4 The minimum capital the entrepreneur needs to contribute to ensure
financing I is decreasing in Ly.

Proof. see Appendix. m

Therefore, allocating a large part of the liquidation proceeds L has two
opposite effects on the entrepreneur. First, it decreases her expected welfare,
for it increases the level of monitoring. However, it also lowers the minimum
amount of capital she needs to provide to ensure external financing. The second
effect may be advantageous when the entrepreneur is highly capital constrained.

As a consequence of this trade-off, if the entrepreneur has sufficient capital,
she will restrain the level of monitoring by offering a contract that rewards the
financier only in the high outcome realization. The contract thus resembles to an
equity contract. When the entrepreneur is capital constrained, she is forced, in
order to obtain external financing, to allocate a large part of the liquidation
proceeds to the financier and to stimulate his monitoring activity and ease
the possibility for financing. In this case, the financial contract rewards the
financier both in the high and the low outcome states. Such an allocation can
be implemented through a (convertible) debt contract.

We define here the entrepreneur’s minimum capital contribution necessary

for financing the project with a one-task monitor:
)one—taslc

)passive )passive

(Lmin = (rpin — 1K (1-ppg)® L?, where (LM is the
minimum capital the entrepreneur has to provide when she contracts with a
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passive financier. H. and Hy denote the entrepreneur’s and the monitor’s cash-
flows in the success state. L. and Ly represent the allocation of liquidation
proceeds. Now we state the result.

)‘meit‘wk the project will not receive external

Proposition 5 a, If I, < (Igﬂn
financing by a one-task monitor.

b, If (Ig‘in)mefmSk << (Ig‘in)passwe, external financing can occur, and the
contract offered by the entrepreneur resembles to a (convertible) debt contract:

{Hy<H- (5% +em(L—Ly)),0< Ly <L},

Equilibrium monitoring is positive: e,, = K (1 —py) Ly.

passive

c, If I, > (Ig‘i“) , the entrepreneur offers an equity contract such that

{Hf <H—%,Lf:0}.
PH—PL
Equilibrium monitoring effort is zero: e, = 0.

Proof. see Appendix. m

Notice that if the financier is entitled to some liquidation proceeds (Ly > 0),
monitoring will always be more intense than in the first-best case (em > BELB = 0).
The first-best contract forces the monitor to choose a level of intervention such
that the parties’ joint surplus is maximized, therefore entrepreneurial private
benefits matter. Here, however, the monitor maximizes his own expected prof-
its: he sacrifices the entrepreneur’s private benefits to raise the expected value
of the project.

The positive aspect of monitoring is that it eases the possibility for financing

for highly capital constrained entrepreneurs, compared to the passive investor’s

one—task s\ passive . .. . .
case: < (Ig‘m) . This result is in accordance with Dessi

(2002) and Holmstrom and Tirole (1997). Both suggest that costly monitoring
by an intermediary may increase the possibilities for financing for entrepreneurs
whose capital is insufficient to commit to an appropriate action choice in the
presence of moral hazard. Monitoring in those models reduces the opportunity
cost of choosing the appropriate project, thereby decreases the extent of moral
hazard and eases the condition for financing. Here, the monitoring activity re-
duces the probability of choosing a project which is preferred by the entrepreneur
and disliked by the investor. This definition allows us to show a link between the
extent of entrepreneurial moral hazard and the form of the monitor’s financial
claim: the more capital constrained the entrepreneur, the more likely that the
financier owns a debt-like contract. Only entrepreneurs with capital exceeding
a certain threshold can get financing by issuing an equity claim.

min
Ie

4.2.2 Multitask financier: advice and monitoring

The results summarized in Proposition (5) assume that the financier intervenes
in the entrepreneur’s project choice and may thereby ensure positive liquida-
tion returns in the low outcome state. In the context of venture financing, it is

11



more appropriate, however, to assume that the investor carries out other, sup-
porting activities as well, which are more valuable for the entrepreneur. Under
this scenario, the moral hazard problem becomes two-sided: the entrepreneur
likes receiving support since that increases her expected welfare. Therefore, she
wants to provide the financier incentives to exert the high effort on the ad-
vising activity. The following discussion assumes the investor carries out both
activities, advice and monitoring.

The two activities have conflicting incentives: they affect returns in different
states of nature. The support activity increases expected returns in the success
state while monitoring creates value for a less successful state. If the outcome
is success, effort on monitoring is ex-post inefficient. If no success occurred,
the support activity would not add value ex-post. Ex-ante however both tasks
matter because of the uncertainty concerning the future state of nature.

How realistic is the assumption that venture investors carry out different
types of activities and that their activities have conflicting incentives? One may
argue that venture capitalists do not differ from other large investors who en-
gage in monitoring their investee firms. Certainly, venture investors do need to
carry out monitoring in order to control the entrepreneur’s activity. However,
several results in the empirical corporate finance literature suggest that ven-
ture investors have additional value increasing roles besides disciplining the en-
trepreneur (Hellmann and Puri (2002), Kaplan and Stromberg (2002), Sapienza,
Manigart and Vermeir (1996)). Along the lines of these results, our distinction
between advice and monitoring is based on the assumption that advice is congru-
ent, while monitoring is dissonant with entrepreneurial interests. Accordingly,
advising incentives are in line with entrepreneurial incentives, while incentives
for monitoring differ. This is reflected by the following result:

Lemma 6 a, The allocation of substantial success state cash-flows to the mul-
titask financier enhances advice and decreases effort on monitoring.

b, The allocation of liquidation returns to the multitask financier increases the
intensity of monitoring and lowers effort exertion on advice.

Proof. see Appendix. m

Therefore, inducing one task decreases effort exertion on and value added
by the other activity. The intuition lies in the characteristic features of the two
tasks. Incentives for advice stimulate the investor to exert effort in order to
increase the chance for success, thus reduce the probability of the less successful
state. This lowers the value of monitoring. At the same time, the provision of
liquidation returns induces the investor’s value creation for the less successful
state, which decreases project risk and thus the need for advice. The possibil-
ities for financing and the type of the financial contract are determined by the
extent to which the entrepreneur is capital constrained. Let’s define here two
(endogenous) levels of the size of the entrepreneur’s initial capital endowment
I.:

. ok : 2
min\multitask™™ o\ passive 1 2 max
(1) _ () e (o
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min\multitask™ _ /ymin\Passive _ max ) _ Efm ﬁzz_
(Te) = (Tm) eaT (Hj 2 3K
where
Hmux_KLz (1_ ) 1— —KT2 Hmax
max __ _ C _ r yis _ PH i
Hf o (H pH*PL) y€a = KT 1-K?272L2 s em =KL 1 _K2:202

s\ passive . .. .
and (I;;nm) is the entrepreneur’s minimum capital endowment necessary

to finance the project with a passive financier. The following result arises.

) multitask™

Proposition 7 a, If I, < (Igﬁn , the project can not be financed.

b, If (I‘enin < I < (I‘e“in)mummSk , external financing can occur
and the contract offered by the entrepreneur resembles to a (convertible) debt
contract:

{Hf <H- (WI—E},L+em(L—Lf)),0<Lf <L}.
Equilibrium effort on both monitoring and advice is positive:
H;—KL3(1— R
€a = KT#’% = KLf%} '

) multitask™

: ltitask** )
c, If I, > (Ig‘m)m“ titas , financing can occur, and the contract offered by the

entrepreneur resembles to an equity contract:
{HngfL szo}.

PH—PL’
Equilibrium effort on monitoring is zero, while effort on advice is positive (and

higher than in case b): {eq = KTHy, e, =0} .

Proof. see Appendix. m

The intuition for this result is as follows. The entrepreneur favors the advis-
ing task and dislikes monitoring. This is because advice increases her expected
returns by enhancing success, while monitoring reduces her ex-ante surplus by
decreasing the chance of getting private benefits. However, as we showed for the
case of contracting with a one-task monitor, intense monitoring may be advan-
tageous for the entrepreneur when she is capital constrained. Similarly to the
case in section 4.2.1, the entrepreneur faces a trade-off between the extent of
monitoring and the possibility for financing. Since the allocation of returns also
affects the level of advice (for incentives for the two tasks conflict), the trade-off
is more complex in this case. Here, the entrepreneur has a trade-off between
receiving support and financing from, and being monitored by the investor. She
may receive better terms of financing at the price of loosing the value of her
private benefits and getting less support for the project. When being capital
constrained, the entrepreneur offers a large proportion of the low state proceeds
to the investor (Ly = L,L. = 0), which induces monitoring and lowers effort
on advice and, as a consequence, decreases her expected returns. If her initial
capital endowment exceeds a minimum level, she will allocate a smaller share
in the liquidation returns to the investor (Ly < L, L, > 0), which results in
less intervention, higher effort on advice”, and increased entrepreneurial utility.

“When L, increases, the change in advice is not obvious. On one hand, an increase in L,
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When the entrepreneur’s capital endowment exceeds a certain threshold, the
investor receives a sufficiently convex claim, which brings along zero monitoring
and positive advice.

Notice that, given assumption (A5), the advising activity will always be
carried out at less than first-best intensity: e, < ef® = K7H. The reason
for this is that first-best effort on advice aims at maximizing the parties’ joint
surplus, while here the financier exerts effort only to an extent determined by
his cash-flow incentives. The conclusion concerning monitoring is the opposite.
Monitoring is always higher than or equal to its first-best level: e,, > el’Z = 0.
Under non-verifiable effort, the financier ignores the value of private benefits
and carries out monitoring such that his profits are maximized. Only if the
entrepreneur is sufficiently endowed with own capital, is she able to constrain
the monitoring effort to its first-best zero intensity.

However, our findings are not based on the assumption that entrepreneurial
private benefits are large. Assumption (A5) is not a necessary condition to de-
rive our results: propositions (5) and (7) hold for any level of the private benefits.
The tension between entrepreneurial moral hazard and investor’s participation
is sufficient to derive the above discussed implications, given that the financier
carries out two tasks with conflicting incentives as described in Section 2. As-
sumption (A5) concerns an extreme case, making explicit the entrepreneur’s
preference for maximum advice and least possible monitoring, but it affects
only the first best outcome (see Section 3).

Comparative Statics An implication of the result in Proposition (7) is
that more capital constrained entrepreneurs, who can not receive financing from
a passive investor, would be able to finance their projects with a multitask
financier.

Corollary 8 When the entrepreneur contracts with a multitask financier, the
minimum amount of capital she needs to contribute to ensure financing is lower
than when she contracts with a passive investor:

ltitask™ multitask™™ passive
)" < (I) < (Ie™)

(Ilérun Ifznm Ifzmn
Proof. This result is a consequence of Proposition (7). m
The intuition for corollary (8) relates to the tension between entrepreneurial
moral hazard and the possibility for financing. Because the chance for success
depends on (costly) effort exertion by the entrepreneur, the latter needs to own
a sufficiently high proportion of the cash-flows to be interested in working. This

however limits the proceeds that the investor can obtain and thus the amount

decreases the investor’s incentives to monitor, and given the inter-relation of the two activities
it increases advice. On the other hand, an increase in Le decreases the monitor’s success state
returns, and thereby the incentives for advice. This latter effect is because the appropriate
provision of incentives requires that the entrepreneur has a higher share in the success returns
when she owns more of the liquidation proceeds. Since Le = L — Ly, the result in Lemma
(6) implies that the first effect outweighs the second, thus advice increases as a result of an
increase in Le.
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of capital he is willing to contribute. The participation of an active investor
(one-task or multitask financier) may ease this tension. The monitoring and
advising activities, when appropriately incentivized, increase ex-ante project
value, thus allow the parties to share higher expected profits and, as a result,
ease the condition for the investor’s participation.

Our model also provides predictions concerning the method of financing for
different types of projects.

Corollary 9 For projects with sufficient up-side potential, it is always easier
to get financing from a multitask financier: if % > 17’” + L(p,C then

1 —PL)
(Irglin < (Itrgnin < (Itrgnin

)multitask* )multitaslc** )one—task

Proof. see Appendix. m

; ltitask* . .
Note that (Ig"n)m“ “ask Jenotes the minimum amount of entrepreneurial

capital contribution required to finance the project with a multitask financier

. . . . in\ multitask™™
performing maximum monitoring. In turn, (Ig“n) represents the

amount of necessary entrepreneurial capital, when the project is financed with
an equity contract and thus zero monitoring. When she contracts with a one-
task financier, the entrepreneur needs to contribute more capital even if she al-

lows for maximum monitoring: (Ig‘in)mmmas’c I‘enin)om_taSk. Thus, given
sufficient up-side potential, projects that will not be financed by a one-task
monitor, are eligible for financing by a financier who, besides the monitoring ac-
tivity, carries out the advising task as well. This result may give some intuition
why riskier projects tend to be financed by (multitask) venture financiers, while
banks (one-task financiers) seem more willing to provide capital for projects
with less uncertain cash-flow claims.

4.2.3 Multitask financier: sequential effort choices

In this section, we briefly discuss whether the results generated in Section (4.2.2)
are robust to alternative formulations of the basic model. In particular, we de-
scribe the equilibrium outcome under the assumption of sequential effort choices
by the financier with interim information arrival concerning the value of the
project.

Let’s consider the following variant of the model described in Section (2).
There are two periods. After the first (early) stage, an interim signal arrives
concerning the project’s profitability. The signal is verifiable and can be high
or low. If it is high, project outcome is H at the end of the second (expansion)
stage (success occurs with probability 1). If the interim signal is low, success
occurs with probability v, 0 < v < 1, and the project is unsuccessful with
probability 1 — ~. If no success occurs, project outcome is L or 0 depending on
whether the commercial or scientific project prevails.

The probability of a high first period signal depends on joint effort exer-
tion by the entrepreneur and the financier. If the entrepreneur works and the
financier exerts advising effort e,, a high (low) signal arrives with probability
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p + eqT (with probability 1 — pmg —e,7). When the entrepreneur avoids incur-
ring the cost of effort C, the probability of high and low signals will be pr, +e,7
and 1—pyr, —e,T, respectively. This model formulation captures a highly realistic
scenario in which monitoring is required only in case of a low interim signal.

When, success occurs with positive probability after the arrival of a low
interim signal (y > 0), equilibrium effort exertion on both advice and monitoring
is lower than in the more general simultaneous effort case (analyzed in Section
(4.2.2)). As aresult, the possibility for financing also hardens, in the sense that
the entrepreneur has to contribute a higher amount to the investment outlay in
order to obtain financing. As v decreases, effort exertion on both tasks becomes
more intense. Accordingly, the possibilities for financing expand. When (v = 0),
the results coincide with those in Proposition (7). The intuition for this case is
the following. The positive probability of success given the low interim signal,
~ > 0, eliminates the need for intensive monitoring in the second period. Thus
effort on monitoring is less intense than in the simultaneous effort case. Effort
on advice also decreases because, when v > 0, unit advising raises the chance
for success to a larger extent than under the scenario with simultaneous tasks.
Thus the provision of advice becomes more effective, which lowers the amount
of effort provided in equilibrium.

The assumption of sequential effort choices does not bring new insights: if
success is not very likely on the condition that a low interim state occurs, the
equilibrium is close to the one described in Proposition (7).

4.3 Discussion: venture capital contracting practices

Predictions from the above analysis may shed light on certain features of ven-
ture capital agreements, recently identified by several empirical studies. The
foregoing discussion details these implications.

Evidence suggests that in venture financing contracts, investors’ cash-flow
and control rights follow an unusual joint pattern: holders of less risky securities
are allocated more, while owners of risky claims tend to have less control. In
their extensive study of venture financing contracts in the United States, Kaplan
and Stromberg (2000) find that when venture investors have voting control,
they are likely to hold a convertible security. Moreover, the evidence indicates
that entrepreneurs’ cash flow rights are positively correlated with the extent of
investors’ control. In an analysis of about 200 venture capital deals in Europe,
Cumming (2002) offers further evidence that convertible securities are associated
with more control (in the form of veto and other rights), while equity contracts
typically involve few control rights.

Despite the surprising evidence there is, to our knowledge, only one paper in
the literature that has addressed this issue. The result in Cestone (2001) sug-
gests that venture investors should be given control only when the riskiness of
their cash-flow claim is limited. This is because investors holding risky claims
may interfere in entrepreneurial decision making, which negatively affects in-
centives. Our model has the same implication but the reasoning is different.
Assume that monitoring requires the investor to have control rights. Then,

16



the results summarized in proposition (7) imply that capital constrained en-
trepreneurs will allocate control to the investor and offer a less risky (convert-
ible) security. As a consequence, equilibrium effort on monitoring (advice) will
be high (low). Entrepreneurs with a capital endowment of sufficient size are
able to issue an equity claim and retain control, which ensures that the investor
is active only on the advising task. In the model by Cestone, support and inter-
ference are assumed to be positively related: the control allocation is the means
to prevent extensive monitoring when there is a need for advice. Further, the
direct cross effects of effort exertion on the two tasks are not modelled. In our
setup, the opposite can be obtained: the intensive provision of advice limits
effort exertion on monitoring. Moreover, we explicitly model the interrelation
between monitoring and advice. As a consequence, in this model, interference
lowers not only entrepreneurial initiative, but also effort on advice. Incentives
for advising still require the allocation of risky claims to the investor, but in our
context this will decrease the extent of interference.

The other implication concerns the form of the financial contract. Although
a number of theories predict that convertible debt or preferred equity are the
unique optimal securities to finance start-up entrepreneurs (Berglof (1994),
Dessi (2002), Cornelli and Yosha (2002), Repullo and Suarez (1999), Schmidt
(2000)), the empirical literature has not come yet to an unanimous conclusion
concerning the form of the financial contract venture capitalists use. Evidence
provided by Kaplan and Stromberg (2001) shows that in the United States con-
vertible preferred equity is the most frequently used security but not the only
financing means. Sometimes, (multiple classes of) common stocks are also is-
sued®. Evidence from other countries indicates a somewhat larger variety in
the forms of financing. In Canada and Germany, common equity seems to be
the most frequently used security but straight and convertible debt, preferred
equity, warrants, and combinations of these instruments are also possible means
of financing (see evidence for Canada in Cumming (2000), and for Germany
in Bascha and Walz (2001)). Cumming (2002) offers similar evidence for a
group of venture funds from ten European countries. Our analysis may provide
an explanation for these observations. The main insight is that the financier’s
contribution to the project in terms of advice and monitoring depends on the
incentives embedded in the financial contract he owns. The entrepreneur can
incentivize advice and limit monitoring when she is sufficiently endowed with
capital. When there are severe capital constraints, however, it becomes diffi-
cult to overcome entrepreneurial moral hazard: the more capital constrained an
entrepreneur, the less she can commit to take the required costly action. As a
result, the higher (lower) the equilibrium effort exertion on monitoring (advice)
and, accordingly, the less convex the security the financier holds. Therefore,
more capital constrained ventures will be financed by a convertible security or
straight debt and will be monitored extensively (and offered less professional
support). Ounly entrepreneurs with sufficient self-financing can afford to issue

8Different classes of common stock refer to different allocations of control and cash flow
rights attached to the securities.
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equity and get substantial support (along with less intense monitoring).

5 Conclusion

This paper offers a theory for the roles of venture investors as advisors and mon-
itors to entrepreneurial projects. Our most important finding is that financiers’
activities such as advice and monitoring increase value even when the unit cost
of performing these tasks is high. When entrepreneurs are wealth constrained,
the financing of projects occurs more frequently by multitask investors than by
passive (uninformed) or traditional (one-task) financiers, such as banks.

We model a situation in which an entrepreneur favors advice and dislikes
monitoring, since the first increases, while the second decreases her expected
utility. The positive aspect of monitoring is that it facilitates financing. A
capital constrained entrepreneur may need to incentivize both tasks. The form
of the financial contract offered and the financier’s effort exertion on the two
tasks depend on the size of the entrepreneur’s initial capital endowment and
thus the extent of the entrepreneurial moral hazard problem. When her capital
contribution to the project is below a certain treshold, the entrepreneur will
offer a (convertible) debt contract. As a result, cash-flow incentives will induce
intense monitoring and low effort on the advising task. If her initial capital
endowment is more substantial, the entrepreneur is able to increase her ex-ante
utility by offering a return allocation which increases effort on advice and limits
the extension of interference. This allocation can be implemented through an
equity contract. Thus in equilibrium, only entrepreneurs with sufficient self-
financing will receive substantial help. When capital constraints are severe,
entrepreneurs will be extensively monitored.

Our results explain recent evidence on the forms of finance in venture con-
tracts, namely, the use of a variety of securities including common equity and
straight debt (Bascha and Walz (2001), Cumming (2000a) and (2002), Kaplan
and Stromberg (2002). Moreover, they provide theoretical grounds for the un-
usual joint pattern of cash-flow and control rights observed in venture financing
agreements (Cumming (2002), Kaplan and Stromberg (2002)). Since monitor-
ing requires the investor to have control, the model suggests that in equilibrium
cash-flow and control rights are negatively related.
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6 Appendix

Proof of Proposition 1

The first best contract between the entrepreneur and a one-task financier
defines the monitoring effort e£? € [0, 1] that maximizes the sum of the parties’
expected utilities from the project and establishes a cash flow and investment
allocation {H., Hy, L., Ly, I, Iy} such that both the entrepreneur and the in-
vestor participate to the contract. H, and L. represent the entrepreneur’s, while
Hy and Ly the financier’s cash flows in the high and low outcome states. I, and
I denote the investment contribution by the entrepreneur and the financier,
respectively. The first-best monitoring effort can be written as:

2

elB —  argmax pHH+em(1—pH)L+(1—em)B—C’—e—m—I (1)
0<emn<1 2K

e’ = KI[(1-pn)L— B (2)

Given the constraint 0 < e,,, < 1, the solution in (2) applies only for certain pa-
rameter values. Let’s define the following two threshold levels of entrepreneurial
private benefits: B = (1 — py) L — + and B=(1-pg)L.

Now, we can state the result:

a, If B < B, then efB =1 (the constraint e,, < 1 binds).

b, If B < B < E, monitoring increases project value, its first best level is

positive: ef'B = K[(1—py)L — B] > 0 (none of the constraints are binding:

m

1>ebB >0).
¢, If B > B monitoring does not add to the value of the project, thus efB = 0
(the constraint 0 < e, binds).

Financing occurs whenever the contract {eﬂB,He, Hy, L., Lf,Ie,If} satisfies
the following conditions:

puHe +ehP (1 —pu)Le+ (1—etP)B-C > I (3)
FB (3513)2

puHy+e,” (1 —pu) Ly — == > I (4)

Le > 0 (5)

H Hs + H, (6)

L = Lj+Le (7)

I = Ij+1. (8)

The first two constraints represent participation conditions for the entrepreneur
and the investor, respectively. Condition (5) is the entrepreneur’s limited lia-
bility constraint. Equalities (6)-(8) are feasibility conditions.
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Proof of Proposition 2

When the financier exerts two types of effort, the first- best contract defines
the surplus maximizing effort levels {ef?, efP } el'Bel'B ¢ [0,1] and an allo-

cation {H., Hf, Le, Ly, I, It} that induces both parties to partl(:lpate. Optimal
effort exertion on the two tasks depends on the parties joint expected utility.

2 .2
em = argmax{(PHJreaT)HJrem(l—pH—eaT)L+(1_em)B_C_ea+_em_I}
0<em<1 2K

FB e2 4+ ¢2
€ = argmax{(pH-i-eaT)H—i-em(l—pH—eaT)L+(1—em)B_C_—“ m_[}
0<eq<1 2K

The solutions for eZ and e!’B follow:

L(l—prKTQH)fB

FB __
en = K 1— K272[2 ©)
H+KL(B—L(1-py))
FB __
’ = K7 1— K272L2 (10)

Given the constraints 0 < e < 1, 0 < ef,B < 1, expressions (9) and (10)
provide a solution only for a certain range of the parameter values. In particu-
lar, we can define the following thresholds of the level of entrepreneurial private
benefits B:

B*=(1-py)L - £%;

B*=(1-pyg)L— % — K7?L(H - L);

B** =(1—-pg)L— KT?H.

We summarize the solution to the problem as follows:

a, When B < B*, then {ef? =0,ef? =1} (the constraints ef® < 1 and
0<elB are b1nd1ng)

b, When private beneﬁts are such that B* < B < B**, the solution is
{el? = K7 (H L),elP =1} (the condition 0 < ef# < 1 is satisfied and the
constraint ef 8 < 1 blnds)

¢, When the size of entrepreneurial benefits is higher, i.e. B** < B < B***, the

2
FB _ o H+KL(B—L(1—pu)) B _ 5 L(1—pu—K7°H)-B
above solution applies { =Kr T (KZTZ(LZ ))’ eFB = K ( 1—K27—2L2)

(none of the constraints bind: 0 < ef'Z < 1 and 0 < ef}B < 1).

d, If B > B**, the solution will be {efB =KrH,elB = 0} (0 <efB <1 and
the constraint 0 < eZ B binds).

Feasibility of the solution requires that the contract {eFB, el'B Ho Hf, Lo, Ly, I, If}
satisfies the following conditions:

(pu+elPr)He+ el P (1—py —elPr)Le+ (1—€[P)B-C>1. (11
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7K >I1—-1,
(12)
L. > 0 (13)
H = Hy+H, (14)
L = Ly+ L. (15)
I = I+ 1. (16)

Inequalities (11) and (12) are participation conditions for the entrepreneur and
the financier, condition (13) is the entrepreneur’s limited liability constraint,
while equalities (14)-(16) are feasibility conditions.

Proof of Proposition 3

When she contracts with a passive financier, the entrepreneur proposes an
incentive compatible allocation {He, Hy, Le, Ly, I., I} that provides sufficient
incentives for the investor to participate in the financing. We can write the
entrepreneur’s problem as follows:

rr}{apoHe + B (17)
subject to
H, > 70 (18)
PH —PL
pHHf 2 If (19)
H = Hy+H, (20)
I = Iy+ 1. (21)

Condition (18) is the entrepreneur’s incentive compatibility, while (19) repre-
sents the financier’s participation condition. Equations (20) and (21) are fea-
sibility constraints. The entrepreneur’s incentive compatibility condition (18)
sets a lower bound on H, :

; C
H, > H™n =

R 22
PH —PL ( )

This condition, together with the investor’s participation constraint (19) and
equations (20) and (21), imply the condition for financing.

i assive C
I, > (Tmin)? =1 H- ——— 23
( ¢ ) b < PH —pL> (23)
)passive

(Ipin denotes the minimum amount of capital the entrepreneur needs
to contribute to the project to ensure financing by a passive financier. When
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)passive )passive

I. < (Ipin , the project can not be funded. When I, > (I2»
financing occurs, and the optimal cash-flow allocation satisfies (22).

Proof of Lemma 4

To prove the result (that I. is decreasing in L), we have to consider the
entrepreneur’s problem when contracting with a one-task financier. The en-
trepreneur offers a contract {He, H¢, Le, Ly, I, I} with an incentive compati-
ble cash-flow allocation such that participation of the financier is also induced.
The entrepreneur’s problem can be specified as follows:

max, paHe + (1 —pr)emLe + (1 —em)B—C — I (24)
subject to
H > —~ +te L (25)
PH —PL
L. > 0 (26)
o2
em = argmax{pHHf+em(1pH)Lfﬁlf} (27)
2

Iy < puHf+en(l—pr)lL *ﬁ (28)
H = H;+H. (29)
L = Ly+ L (30)
I = I;+1. (31)

The first constraint is the entrepreneur’s incentive compatibility and the second
is his limited liability condition. Equation (27) represents the investor’s incentive
compatible effort choice, while the constraint (28) ensures his participation.
Equations (29),(30), and (31) are feasibility conditions. To find an expression
for I., we set upper bounds on Hy and Ly using the constraints (25), (26) and
equations (29),(30).

Hy < H}na"_H[ emLe}

P —PL
Ly < Ly =L-L
Using these results, and condition (31), we can express the financier’s partici-

pation constraint in terms of the entrepreneur’s capital contribution I:

2
. e
Ie>Im1n:I_ H—-————enle| —ep (1 L— L. =
P =1 (H = =S L) e (1 o) (L~ L) + 52
Using (27) and (30), we rewrite the above condition as:
. C o2
o> =] py(H-—2— e, L) -2 (32
- ( pr — P > 2 )
where e, = K(1—-pg)(L—L.) (33)
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Through setting L. the entrepreneur may influence the investor’s participation.

min

The result of a change in L, on I™" is given by the total derivative d T

o oIF™ de,, | OIM™

dL. 0e,, dL. 0L,
K1 —pg)*(L— L)+ puK (1 —pg) (L — 2L,)
= K(lpr)[Lf(lpr)Le] >0
Since Ly = L — L, din
condition for financing,.

< 0. Thus setting L high, the entrepreneur eases the

Proof of Proposition 5

When the entrepreneur contracts with a one-task financier, the contract
{H.,H¢, L., Ly, I., I} is a solution to the problem defined by equations (24)-
(31). The effort level on monitoring can be expressed from the financier’s in-
centive compatibility condition (27).

em =K (1 —pm)(L— L)

The financing condition is given in (32). We know from the result in Lemma (4)
that, when the entrepreneur is capital constrained, she may induce monitoring
by offering a contract such that L. = 0 and Ly = L, and thereby ease the
condition for financing. In this scenario, the financier’s monitoring effort is the
highest possible.

ems* = K(1—pg)L

The condition for financing (32) becomes as follows:

one—task -

Ie > (I?in) _ (Ifznin

)passive 1

Sk —ppg)? L? (34)

; assive . .. . . .
where (I;mn)p is the entrepreneur’s minimum capital contribution neces-

sary for financing the project with a passive financier.

If condition (34) is not satisfied, the project can not be financed.

- —task . .
When I, = (Ig““)“"e tas , the project can be financed with a one-task mon-

itor in a way that the financier’s effort on monitoring is at the maximum
(em = el = K (1 — pg) L), and the value of entrepreneurial private benefits is
at its minimum. In this case, the financial contract will provide all liquidation

returns to the investor {He = ﬁva =H-H,L.=0,Ly= L} .

When the entrepreneur has more than the minimum amount of capital I, >

(Ireni“)meftaSk, she may choose L. > 0. It follows that monitoring will be less
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intense: e, = K (1 — pu) (L — Le) , which increases the entrepreneur’s expected
returns. Accordingly, the financial contract will change its form:

{Hez( c +K(1pr)LfLe),Hf:HfHe,Le>0,Lf:LfLe}.

Pu—prL

Proof of Lemma 6

To prove the result in Lemma (6), we express effort on advice and monitoring
as functions of the financier’s cash flow rights (Hy, Ly). From the financier’s
profit maximization, we write the effort levels as follows.

e ted
em = argmax < (pg +eq7) Hf + e (1 —pg —eq7) Ly — ——2 —I; > (35)
0<en<1 2K
em tea
eq = argmax < (py +eqT) H + e (1 —pyg —eq7) Ly — T Iy (36)
0<e,<1
The first order conditions and a unique solution follow:
ea = Kr(Hf—enLy) (37)
em KLy (1—pg—eqr) (38)
Hf — KIL%2(1-—
. f $(1—pn) (30)
1 K272[2
_ 1—pyg— KTQHf
e = KL o (40)

When Ly > 0 and Hy > Ly, the above expressions satisfy the conditions 0 <
eq < 1,0 < ey < 1, given assumptions (Al)-(A2) hold. The solution to the
equation system (38)-(37) is the following:

a, When Ly =0 and 0 < Hy < H, then {e, = KTHy,e,, = 0}. The condition
0 < eq < 1 is satisfied and the constraint e,, > 0 is binding.

b, When L; > 0, and 0 < Hy < H, the above solution applies
_ 2(1— 2
{ea = KT%,em = KLf%} and none of the constraints
¥ ¥
bind (0 < e, <1and 0 <e, <1).

Let’s consider the case b. The result can be proved by calculating first derivatives
of the expressions (39) and (40) with respect to Hy and L. Given assumptions
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(A1) and (A2), the following inequalities hold:

deg
dHy
de,
dHjy
Oeg
0Ly

9em
dLg

TK
- K203
_ KQ’TQLf <0
o 1—K272Lfc

_2K27Lf [1 —pH —KT2Hf]

2
[1 - KQTQLﬂ

K (14 3K [1 - py — K72Hy]

<0

>0

2
[1 - KQTQLﬂ

This proves the result.

Proof of Proposition 7

To prove the results in Proposition (7), we consider the entrepreneur’s prob-
lem when contracting with a multitask financier. The entrepreneur offers a con-
tract {H., Hy, Le, Ly, I, I} with an incentive compatible cash-flow allocation
such that the financier’s participation condition is satisfied. The entrepreneur’s
problem can be written as follows:

max  (pg +eq7)He+em (1l —pg —eqm)Le+(1—ep)B—C —1I,

em,He,Le

subject to

He + emLe
P —PL
0

>
Le >

€q = argmax{(pH + eqT) Hy +enm (1 —pH —eaqT) Ly —

0<eq<1

em = argmax{(pH +eoT)Hp +em (1 —pu —eqr) Ly —

0<e,n<l1

Iy
H p—

WV

h
I

(pH + eaT) Hf +em (]- —PH — eaT) Lf -

Hf+He
Lf+Le
If+Ie

27

eereg
If}

2K

2 2
m+ea

—1
2K f}

ez, ek
2K

(41)
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The first constraint is the entrepreneur’s incentive compatibility and the second
is his limited liability condition. Equations (44) and (45) represent the investor’s
incentive compatible effort choices, while the constraint (46) ensures his partic-
ipation. Equations (47),(48), and (49) are feasibility conditions. To express the
condition for financing (46) in terms of I, first we set upper bounds on Hy and
Ly using the constraints (42), (43) and equations (47),(48).

C

H < H-H™=H- ———
bH —PL

Ly < L-L™ =1L

Using these results, and condition (31), we can express the condition for financ-
ing in terms of the entrepreneur’s capital contribution I,:

, C €2, + 2
I.>I"=1- +e) | H—— ) —e,n (1 — —e,7) L+ 2—2
(pu ) ( p—— ) (I—pu ) oK
This inequality can be rewritten using expression (38).
) C o2 2
I > ™in = (o — ) _fm o
m T n e (H- )~ gm g o0)

The financier’s equilibrium effort choices {e,,e;,} depend on the contracted
cash-flow allocation {H., Hy, Le, L, I, If}.

a, When cash flows are such that (Ly =0, H > Hy > 0) (corresponds to case a
in the proof of Lemma (6)), equilibrium monitoring is zero, and there is positive
effort on advice {e, = KT7H/,e,, = 0}. The financing condition in this scenario
is as follows:

, 1
I>I™" =] —pyH; — 5KT2H}% (51)

The maximum returns the investor can obtain, given the entrepreneur’s incen-
tive compatibility condition (42), are HP** = (H ¢ ) . Thus the condi-

- PH—pL
tion for financing becomes:

- ltitask™* - ' 1 C 2
e e i U I

; assive . .. . . .
where (I;mn)p is the entrepreneur’s minimum capital contribution neces-

sary for financing the project with a passive financier given by expression (23).

b, If the cash-flow allocation is such that (L > Ly > 0,H > Hy > 0), equilib-
rium effort choices both on advice and monitoring will be positive:

H',—K7TL(1—py) 1-py—K7°H . .
_ r s _ pr—K1?Hy _
{ea =Kr—5—=5 7 em =KLy - REr5T2 . The maximum returns avail

able for the investor are Ly* =L, H™ = (H - ) in the high and low
PH—PL

states, respectively. The condition for financing turns out to be:

28



. M . 2 2
Ie > (Iénin)nzultztask _ (Irenin)passwe —e,T (H C ) B e_m + &

pw—pr) 2K 2K
(53)
max _ 201 —py— K72 H™
where {ea = KTHf 1_[;25_13(1112 put) ) €m = KLI Tin;[{éf ’H]I”nax = ( o pngL)}'

Now we carry out the last part of the proof. We show that the project can be fi-
nanced with zero monitoring (case a), only if the entreprencur holds a sufficient
amount of capital. We claim that monitoring eases the condition for financing
in the sense that the following inequality holds.

(I?in)multitask* < (I?in)multitask** (54)
To prove this statement, we rewrite (54) using the results in (52) and (53).
2 2
1
—eqr (HP™) — 2 4 fa o r? () (55)

2K 2K 2

HP™_KL*>(1—pp) 1—py— K> Hp™ C

. -\ i) — P T Hy _ _

T RT 212 sem = KL T K222 7H}nax - (H pH—PL)} ’
(55) is equivalent to the following condition:

where {ea =Kr
efn > (ea — KTH}“”‘)Q

After some transformation of the right hand side expression, the inequality
becomes:

€2, > (KTL)* €2,
which holds by assumption (since (K 7'2L)2 < 1). This completes the proof.

Proof of Corollary 9

To prove the statement in Corollary (9), we compare expressions in (34),
(52), and (53). In the proof of Proposition (7), we showed that

(Ilénin)7nultitask* < (Irenin)mu”it“Sk** . Furthermore7 (Irenin)multitask** < (Ilénin)oneftask
is satisfied when the following inequality holds:
1 C 2 1 2
——K7?(H-——) <—=-K(1- L? 56

(56) implies a condition on the riskiness of the project (£):

H 1pr C

L T L (pg —p1)

This inequality shows that when the project has a sufficient up-side potential,
contracting with a multi-task financier increases the possibilities for financing
more than contracting with a one-task monitor. This completes the proof.
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