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B Abstract

We argue that the process whereby a venture capital
syndicate is formed is characterized by two-sided
asymmetric information, as the profitability signals
held by different VCs are non-verifiable and manipu-
lable. We analyze how an appropriate design of the
syndicating VCs' cash-flow rights can induce them to
truthfully reveal their signals to each other. We then
study how the incentive costs of syndication and the
shape of financial claims vary with the VCs’ levels of
expertise in evaluating entrepreneurial projects.
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B Resumen

En este documento de trabajo analizamos el proceso
de formacién de un sindicato de empresas de capital
riesgo. Este proceso presenta un problema de doble
asimetria de informacién, por el hecho de que las se-
fiales de rentabilidad de los diferentes inversores no
son verificables y pueden ser manipuladas. Estudia-
mos cémo una estructura adecuada del sindicato
puede inducir a los inversores a comunicar a sus
partners del sindicato la informacion privada de la
que disponen. Analizamos también cémo los costes
de agencia del proceso de sindicato y la estructura
de los derechos financieros puedan variar con el ni-
vel de experiencia de los inversores en la evaluacién
de proyectos empresariales.
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1. Introduction

A common feature of venture capital finance is that investments are often
syndicated, that is, two or more venture capitalists participate in the financ-
ing of a project. Typically, the first (lead) venture capitalist to come in con-
tact with the start-up performs his own evaluation of the project but then
seeks another venture capitalist’s opinion. This may happen at the first in-
vestment round (seed stage) or when continuation investments are consid-
ered. It is understood that the late venture capitalist provides an additional
screening of the project, participates in the (first or subsequent round of)
financing and is then entitled to part of the control and cash-flow rights
over the venture. In many syndication deals, early and late joining VCs hold
different financial claims: while the lead VC typically holds convertible pre-
ferred stock, late VCs often hold participating convertible preferred stock
and have senior rights in case of liquidation .

One may wonder why venture capitalists syndicate in the first place.
According to the selection hypothesis (Lerner, 1994), syndication is a way
for the lead VC to obtain a second assessment of the project and thus im-
prove the selection process for risky ventures. The value-added hypothesis
(Amit, Antweiler and Brander, 2002) stresses instead the ability of VCs to
create value by providing advice and bringing business connections once
the project has been funded. In this respect, different VCs may bring in dif-
ferent and complementary skills, thus making syndication desirable. Finally,
VCs may pursue syndication simply to share risks, or to overcome capital
constraints when the financing needs of the venture are large. Probably,
more than one rationale lies behind most syndication decisions 2.

1. Participating convertible preferred equity is a very peculiar security whose holder is entitled to
a debtlike claim plus an equity claim prior to conversion, but loses the entire debt claim upon
conversion (Lerner, 1999). Conversion is automatic and contingent on successful events like
IPO; if conversion was not forced, the investor would never want to convert spontaneously in that
he loses any right to a preferred dividend (Hellmann, 2004).

2. Which rationale is most important in practice is largely an empirical question. Amit, Antweiler
and Brander (2002) provide evidence that the first three motives matter, while capital constraints are
unlikely to explain the wide extent of syndication observed in the VC industry. Lockett and Wright
(2001) find that the motives for syndicating a deal vary according to the investment stage of the deal.
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In this paper we focus on the first rationale for syndication, namely
the need for a second expert evaluation to improve the selection process of
entrepreneurial ideas. We argue that various incentive issues arise in a VC
syndicate due to the non-verifiability and manipulability of private signals.
Consider first the second VC’s information gathering process. The lead VC
(VC1) cannot observe whether his potential syndication partner (V(C2) ac-
quires information or not, hence VC2 must be given incentives to gather
her signal. Furthermore, as the signal is soft information (i) VC2 may not re-
port the signal truthfully to VCI if she has observed one; (ii) VC2 may report
a signal even if she has not observed anything. A further incentive issue ari-
ses from the fact that the lead venture capitalist’s signal is also manipulable.
VC1 may be tempted to provide a false assessment of the project and pro-
pose a syndication contract to V(2 even in case she has bad news. Hence, V(2
will fear that she is buying an overpriced claim, unless the syndication con-
tract ensures that VCl’s report is truthful. In this paper we study how an ap-
propriate design of cash-flow rights can induce the syndicating VCs to truth-
fully reveal their signals to each other via their decision as to whether
co-finance the project.

We then investigate how the incentive costs of syndication vary with
the VCs’ levels of expertise, in order to address a question which is central
to VC syndication, namely how lead VCs choose their syndication partners.
We first ask whether lead VCs should always syndicate their investments with
the most experienced firms. In the benchmark case where VCl’s signal is
public, we find that syndicating with a more experienced venture capitalist
is always more valuable to the lead VC, in that a second signal of better pre-
cision significantly improves the investment selection process and can be ob-
tained at no extra incentive cost from V(2. This is in line with previous re-
sults on the formation of venture capital syndicates (see Casamatta and
Haritchabalet, 2003). However, we show that when the lead VC also holds a
manipulable signal, the incentive costs of syndication (namely, V(2’s rent)
may become very large as V(2’s expertise increases. Indeed, we find exam-
ples where the gains from syndication are maximized if the syndication part-
ner is not too experienced. We also address the related question of who syndica-
tes with whom. We solve our model numerically and in all our examples we
find that the optimal level of V(2’s expertise is increasing in VCl’s expertise.
This confirms the prediction found in symmetric information frameworks
(Casamatta and Haritchabalet, 2003) that experienced venture capitalists should
syndicate with experienced venture capitalists, and is in line with existing empiri-
cal evidence (Lerner, 1994).

Our paper contributes to the theoretical literature on venture capital
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finance. Many papers in this literature have analyzed the design of venture
capital deals in the presence of multiple incentive problems. Yet, the focus
so far has been mostly on the incentive issues arising in the relationship bet-
ween the entrepreneur and the venture capitalist (Casamatta, 2003; Schmitdt,
2003; Repullo and Suarez, 2004; Dessi, 2005; Cestone, 2005). To our know-
ledge, little work has been done on the incentive problems arising within a
venture capital syndicate. Casamatta and Haritchabalet (2003) provide an
analysis of syndication deals in a model where VCs perform independent
evaluations of an investment project, yet their signals are public. In their
model, the cost of syndication stems from the possibility that the second ex-
pert might “steal” the investment opportunity after evaluating it, which
obliges the first VC to write a co-ownership contract with the partner. The de-
cision of whether to syndicate thus trades off the benefit from relying on a
second VC’s assessment with the cost of sharing rents with the syndication
partner. In our model, the private signals gathered by the venture capitalists
evaluating a project are non-verifiable and manipulable. The cost of syndica-
tion stems from the incentive problems arising in this context.

Our paper is also closely related to the literature on experts’ incen-
tives. Gromb and Martimort (2003) analyze the incentive issues arising
when a principal hires experts for gathering two independent signals about
a project. They show that a principal can reduce the incentive costs of dele-
gated expertise by relying on two experts and using one expert’s report to
cross-check the other’s. Our model differs in that one expert (the lead VC)
holding a private signal about a project Aires a second expert (the late VC)
to perform a second assessment of the project. The second expert must be
motivated to gather her signal; both experts must have incentives to report
their signals truthfully to each other. In such a setting, VCl is an informed
principal, whose contract offer conveys information to the agent, and at the
same time motivates the agent to gather and report information. Also in
contrast to Gromb and Martimort, where transfers paid to agents may come
out of the principal’s pocket, in our model payments to experts come out of
the project’s returns. This imposes an extra budget-balance constraint on our
problem; though our second agent (venture capitalist) can supply funds to
the project and thus does not necessarily benefit from limited liability ex
ante. We believe that this is a more appropriate framework within which to
analyse our particular problem of interest: the choice of syndicate partner
and the structure of VCs’ claims in a syndicate.



2. The Basic Model

IN the following, we will set up a highly stylised model of the venture capital
syndication process, which, will allow us to focus on the particular issue in
which we are interested. We consider that an incumbent (or lead) venture
capitalist, whom we shall call VC1, has already made an initial investment in a
firm and is considering whether to inject a further amount of cash /to con-
tinue the firm or else to close the firm. For simplicity, we assume that the in-
cumbent VC initially owns all the cash flow rights to the project, but may sell
some of these claims to a second venture capitalist in a syndication deal if
they go ahead with a further round of financing *. The amount of financing
required to continue the project /is commonly known to (potential) finan-
ciers, but the project’s final returns R are uncertain and may turn out to be
high H, orlow L, with 0 < L < I < H. The a priori probability of success is
q=Pr(H), while 1 — g=Pr(L). We assume that the risk that the project fails and
yields only L is sufficiently high that providing funds / to the project in the
absence of further information about the firm'’s prospects is unprofitable *:

gH+ (1-q)L-1<0

3. Clearly, this is not a literal description of the situation in most venture capital deals, for at le-
ast two reasons. First, usually the entrepreneur (founder, management team, angel investors) will
hold some (common) equity. A simple way to incorporate this consideration into our model
would be to interpret VCI as being a composite of all of the incumbent claimants. This inter-
pretation is not completely perfect as it is likely that incumbent claimants differ in their ability to
inject cash into the firm in later rounds. But if (for example) the entrepreneur is wealth-cons-
trained and cannot inject more cash, one can just consider that the returns Rand L in the model
are net of any payments that must be made to the entrepreneur in the two states. Second, rather
than early venture capitalists selling existing equity to venture capitalists which join later, typically
the firm will issue more equity. Evidently, if it were not for the existence of incumbent claimants
other than early-stage venture capitalists just noted who will also be diluted by the issue of new
claims, these two operations would be mathematically equivalent.

4. We make this assumption in order that it is always worthwhile to collect information if the pro-
jectis to be continued. If this assumption did not hold, there would still be a benefit to collecting
information if the value of avoiding projects which are likely to be unprofitable was large enough
relative to the cost of collecting information, which will hold provided the project is sufficiently
risky. We believe that the insights that would arise from this case would be similar, but the cons-
traints would be more complicated.
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Information structure and VC expertise

We assume that through his initial funding of the project, VCI receives
some private information about the likely returns of the project. The quality
of such information depends on VCl’s expertise. In particular, VCI has a bi-
nary signal s; about returns, s; [] {s_l, 51}, of precision 6, [J (%; 1], defined as
6, = (51/H) = Pr(s;/L). The probability of receiving a high signal 57 when
the project is profitable increases with VCI’s expertise 6,. Given his signal,
VCI updates his belief about the project’s probability of success. We denote
with ¢ (57) the probability of success conditional on VCl receiving a good
signal:

6,
B+ (1-¢(1-6)

q(57) =

We define p(s;) as the unconditional probability that signal s, is ob-
served by VCI. For instance, p(57) = ¢6, + (1-¢)(1-6,).

After receiving the signal s;, VCI may (i) reject the project, (ii) fi-
nance the project alone, or (iii) ask for a second expert’s opinion. We as-
sume that even after conditioning upon s, = 57, the project’s NPV is negative:

6 (H-)+(1-¢9(1-6)(L-1)<0 (2.1)

which implies that VCI never undertakes the project alone. This assumption
will simplify our analysis. One can view the assumption as restricting atten-
tion to projects which are not too profitable in expectation (these highly
profitable projects VCl might prefer to undertake alone). Rearranging the
constraint, we can see that, for a given a priori profitability, it imposes an up-
per bound on VCI’s expertise, since otherwise he could always be suffi-
ciently confident that projects about which he had received a good signal
would succeed:

(I1-9U-1I)
(I-qU-1L)+q(H-1T)

6,

1

where clearly 6, < 1.

After receiving a good signal, VCl will then ask a second venture capi-
talist, V(2, to evaluate the project, and to participate in the financing if the
project is funded. The investment cost and the final returns are shared
according to a syndication contract that VCI offers to V(2. The second VC
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is an outsider to the project, hence he has to make an (unobservable) infor-
mation gathering effort at private cost U, to collect a signal s, [J {s,, 5} with
precision 6, [J (%; 1], defined as 6, = Pr(5,/H) = Pr(sy/L). The two signals s,
and s, are independent conditional on the project outcome, and are soft in-
Jformation, i.e., they cannot be observed by other parties. VC1 and V(2’s levels
of expertise in evaluating projects, 6, and 6, can in principle be different.

If V(1 is able to obtain V(2’s opinion, he then updates his prior about
the likelihood of success, which becomes ¢(s;, ;). For instance, if VCI learns
that both signals are good:

6,6,
76,6, + (1-¢)(1-6)(1-6,)

q(fl’ KQ) =

We also define p(s, 5) as the unconditional probability that signals s,
and s, are observed, while p(s/s;) is the probability that s, is observed given s,.

In a first best word, gathering the second VC'’s signal is beneficial
provided this induces a change in VCl’s decision of whether or not to fund
the project. For the sake of simplicity, we focus on the case where if VC1
observes a bad signal s;, then it is not worth gathering the second VC’s opin-
ion. This requires assuming:

q6(1-6)(H-1) + (1 - 6,(1 - &) (L-1) - Plg(1 - 6) + (1 - ¢)6;] <0

which imposes that 6, is not too large with respect to 6;:

(1-9(U-L)6+Ylg(1-6) + (1-¢)86]

1-9U-L6+qH-D(1-6) 6:(8) <1 (22

This assumption implies that in a symmetric information context where
s is public, VCI’s utility when his signal is bad is equal to zero.

Conversely, when VCI has observed a good signal, gathering a second
signal is profitable provided:

g6 6H-1)+(1-91-6)1-6)(L-1)-Ylg6 + (1-¢)(1-6)]20

This requires that the second VC has enough expertise to change
VC1’s initial assessment, as stated in the following:

Lemma 1. The value of syndication is positive provided VC2’s expertise is large
enough:

10
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(1= 9U=-D)(1-6) + ¥[8+ (-9 (1-6)] _1
AR Ty una-a) q-ng, 2 *Y

The minimum level of VC2's expertise decreases with VCI’s expertise 6.

Remark. Casamatta and Haritchabalet (2003) provide a complete tax-
onomy of VCs’ expertise levels ensuring that syndication is profitable in a
symmetric information context. We here focused on the case where V(2’s
information may only be valuable (i.e., change VCI’s initial assessment)
when VCI’s signal is good. In our first best benchmark, the threshold 6,(8,)
for V(2’s expertise behaves as its analogous in Casamatta and Haritchabalet
(2003): when V(1 is more confident about his own (positive) evaluation,
even a second (positive) signal of low precision is enough to encourage in-
vestment. This explains why 6, is decreasing in 6,. In the following, we shall
argue that even under condition (2.3), gathering the second VC’s opinion
may be too costly when the VCs’ signals are soft information.

The syndication contract

Once he has observed the private signal s;, the first VC offers a contract to
V(2 as a way to gather a second opinion about the project. If the project is
funded and a syndication contract is signed, this specifies the amount of
funds PU [0, 1] that VC2 must provide, and V(C2’s return in case the project
is funded and succeeds (fails), R’; (Rlé). V(1 then provides funds /- Pand
expects a payment - — Ig in case of success (L — RLQ in case of failure). We
assume that VCl has all the bargaining power vis-a-vis VC2.

11



3. VC Incentives
and Expertise

IF the second VC'’s evaluation is called for, various incentive issues arise due
to the unobservability of private signals. Consider the second VC’s informa-
tion gathering process. VC1 cannot observe whether V(2 acquires the infor-
mation or not, hence VC2 must be given incentives to gather the signal s, at
cost W. Furthermore, the signal s, is soft information. This implies that (i)
V(2 may not report the signal truthfully to VC1 if she has observed one; (ii)
VC2 may report a signal even if she has not observed any. This last issue dra-
matically affects the moral hazard incentive constraint for VC2.

A further incentive issue arises from the fact that VCl’s signal is also
manipulable. VCI may be tempted to report a positive signal and propose a
syndication contract to VC2 even in case s, = 5;. Hence, VC2 will fear that she
is buying a lemon unless the syndication contract ensures that VCI’s report is
truthful. In what follows, we first focus on the benchmark case where VCl’s
signal is public and only V(2 suffers from incentive problems. We then ana-
lyze VCI’s incentive problem and see how this impacts the contracting possi-
bilities as well as the desirability of syndicating with more or less expert VCs.

3.1. The benchmark: VC1’s signal is public

V(2 decides to acquire information provided the following moral hazard in-
centive constraints hold:

PE/5) [gE1/Fo) Ry + (1= (51/52)) Ry = Pl -9 20 (8.1)
that is, gathering the signal is better than not gathering it and reporting s = 5. And:

p5o/51) [9(51/5)Ra+ (1 - q(5/52))Rs— Pl — P 2
g5 Ry + (1-q(3)Rs— P (3.2)

that is, gathering the signal is better than not gathering it and reporting s, = 5.

12
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If she observes a good signal, VC2 must be better off reporting it
truthfully than reporting a bad signal:

q(51, So)Ro+ (1= ¢(51, 52)) Ry = P1 20 (3.3)

If instead the signal observed is bad, V(2 must prefer to report it rath-
er than reporting a good signal:

(51, 5,) Ry + (1= ¢(3,,5,)) R = P<0 (3.4)

It is easy to see that the only relevant constraints are (2) and (3), as
these two constraints imply the adverse selection constraints (4) and (5).

Clearly, since VCI is the residual claimant on the returns to the proj-
ect, he chooses chooses P, R’;, and Rg so as to minimize V(C2’s rent

pEo/5) (g5 5)Ra+ (1-q(51,59))Rs— P] -

subject to constraints (2) and (3). This requires setting both constraints bind-
ing and thus ¢(5,)AR, = P— R}, where AR, = Ry — R;. Hence, at the optimum:

76,

AR, = P— R,
G+ (1-(1-6) ?
and
q9192+(1—q)(1—91)(1—92)( 76,6, AR+
g6, + (1-g)(1-¢6) 166+ (1-(1-6)(1-6) *

Ri=P-4-0
implying the following Proposition:
Proposition 1. The optimal syndication contract when VCI’s signal’s, is public is:

96+ (1-¢)(1-6))
P-R:=
Rg (1_9)(1—91)(232—1)

Wy

‘191+(1—9)(1—q91) 1
AR, =
o ) 0=6)28-1) ¢y

which leaves VC2 with a zero rent.

13
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When his signal is public, VC1 faces a standard principal-agent prob-
lem where V(2, the agent, must be induced to collect a signal and reveal it
truthfully. Gromb and Martimort (2004) provide the solution to this prob-
lem for the simple case of one expert as well as that of multiple experts. Dif-
ferently from Gromb and Martimort (2004), where agents have limited liabil-
ity, here V(I is able to extract all of V(2’s rent via V(2’s co-financing of the
project. In other words, VCI manages to solve at no cost the hired expert’s
incentive problem by asking her to put her money where her mouth is.

Remark: Implementation - One way to implement the above contract
is to sell VC2 preferred stock with senior rights in case of liquidation (Rg) at
price P, while VCI retains common stock. In many private equity transac-
tions this is the type of deal that lead VCs offer to late VCs. It is often the
case that the face value of preferred stock (the amount paid before moving
to paying common stock) is close to the cost paid by its holder, i.e., P— Rj is
small in real life deals.

Liquidation preference and VCs’ expertise.

As in Gromb and Martimort (2004), providing incentives for information
gathering to an expert becomes less difficult when the latter has more ex-
pertise: when 6, is large, low powered incentives can be given to the second
venture capitalist (i.e., AR, can be low). In our model, this also implies that
a more experienced V(2 will be asked to provide a smaller share of the fund-
ing P, with respect to the payment R that she receives in case of failure; name-
ly, VC2 will have a larger liquidation preference:

o(P - R)
—662 <0

V(2’s contract also varies with VCl’s expertise 6;:

0AR, o o(P - R)) N

0
26, 36,

When VC1 has more expertise, V(2 is more tempted to fiee ride on
VC1’s signal, and is more hardly induced to gather her own signal s,. Hence
V(2’s contract becomes more high-powered and V(2 is granted less liquida-
tion preference, i.e., P— Ry is large.

14
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The value of syndication.

In this benchmark model, as V(2 is left with no rent, VCI’s gains from syndi-
cation are equal to the project’s NPV net of the signal collection cost. This
implies the following:

Corollary 1. Venture capitalist VCI holding a positive (and public) signal of project
profitability always proposes a syndication deal to VC2 provided 8 2 6,. The deal is
signed and the project funded if, and only if, VC2’s assessment is also positive. The
value of syndication for VCI is increasing in 6,.

Proof. The proof follows immediately from condition 1 and from
the result that VC1 can fully extract V(2’s agency rent.

3.2. VCI’s incentives when both signals are soft information

We now assume that VCI’s signal is also non-verifiable and manipulable.

VC1 may then be tempted to report a positive signal and propose a syndica-
tion contract to V(2 even in case s; = s;. As a consequence, VC2 will fear that
she may be buying an overpriced claim unless the syndication contract en-
sures that VCl’s report is also truthful.

Consider the optimal syndication contract derived in the benchmark.
Should VCI always report his signal truthfully? In particular, when s, = s,
should VC1 forego the investment or rather propose a syndication contract
to VCI claiming he has a positive opinion on the project? If the syndication
contract satisfies the following condition:

q(s1,59) (H=L) + L= T+ (P= R5) — q(s1, 59)AR, > 0

then it will not induce thruth-telling when VCl has a bad signal. Notice
that VCI has two motives for misreporting a bad signal. First, VC2 may not
put much trust in her own assessment and rather wants to rely on V(2’s
opinion. If the contract makes sure that VC2 only wants to go ahead if she
has received a good signal, VC1 may want to fund the project whenever
VC2 does, even though s; = s,. This first effect is stronger when V(2 is a
more reliable expert, i.e., when 6 is larger. Secondly, VCl may be simply
trying to sell a lemon to V(2, inflating her own assessment of the project.
This temptation is stronger when V(2 is asked to provide a large part of
the initial funding, which is indeed the case when V(2’s expertise 8; is
small.

15
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A venture capitalist who has privately observed a good signal must
then find a way of credibly signalling to V(2 that his signal is good. Notice
that VCl can always guarantee himself the low information intensity opti-
mum by offering V(2 an option contract {C, Gy} specifying a syndication
contract C= {AR,, R » P} for the good-signal VC1, and the null contract G,
yielding zero-utility for the bad-signal VCI, so as to solve:

Max 49192
T g+ (1-g(1-6)

[H-L-DR,] +

76,6+ (1-¢)(1-6))(1-6)
76+ (1-9(1-6)

[P-R5,+ L-1]

S.t.:

99192
76+ (1-¢)(1-6)

ARQ_

766, + (1-¢)(1-6)(1-6,)
76+ (1-¢)(1-6)

(P-R;)-W=20 (3.5)

99192
76+ (1-¢)(1-6)

ARQ_

76,6, + (1 -¢)(1-6)(1-86,)

P-R)-y= 3.6
B (= 9(-0) ( 5) — (3.6)

76,
76+ (1-¢q)(1-6y)

AR, - (P- R;)

q(1-6,)6,

88 (-qa g (TTL-AR LT (P-R) <0 (37)

The first two constraints are the moral hazard constraints (3.1) and (3.2).
They here ensure that V(2 gathers her signal (and reveals it truthfully) if
the contract C is picked by VCl. Constraint (3.7) makes sure that a
bad-signal VCI will optimally choose not to start the project at all rather
than offer V(2 the contract {AR,, R, P}. Notice that by construction, V(2
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always breaks even by accepting the option contract {C, ()}, independently
of what her beliefs are regarding the first VC's private information. Thus VC1
can always guarantee himself the value of the above program. In this preli-
minary analysis, we will focus on this low information intensity optimum.

Indeed, in the low information intensity optimum, either (3.7) or (3.1)
binds. For low levels of 6, (3.7) does not bind and the optimal contract de-
scribed in Proposition 1 is incentive compatible for VCl. Conversely, for
large levels of 6, itis (3.7) which binds, so that in contrast with the public VCl1
—signal case, V(1 is obliged to leave a positive rent to the second venture
capitalist (even though the latter has no limited liability). This implies the
following:

Proposition 2. When 6, is large enough, the symmetric information contract
is not incentive compatible for VCI. In the low information intensity optimum, VCI
has to leave a positive rent to VC2; this rent is increasing in 6.

3.3. The choice of a syndication partner

In this section we investigate the lead VC’s choice of a syndication partner.
As argued earlier, in a first best framework the value of syndication is always
increasing in the level of V(2’s expertise (Casamatta and Haritchabalet,
2003). This result is unchanged when only V(2’s signal is soft information.
However, when VCI’s incentives are also an issue, it may prove too costly to
syndicate with a very experienced partner: VCI may be too tempted to fal-
sely report a good signal and rely on the positive assessment of V2, if the
latter has much expertise. This may oblige VCI to distort the syndication
contract, possibly leaving a large rent to his partner. The benefit of relying
on a more precise second assessment of the project may then be outweig-
hed by the incentive cost of syndication.

To investigate this further, we analyze our model numerically °. In the
example reported here, we set parameter values: ¢=1/2, =1, H=9, L=2,
I=06, and compute the optimal syndication contract and the value of syndi-
cation VS(8,, 6) for different pairs (6, 6). Our simulations all shared the
feature that, for any given 6, VCI’s incentive constraint becomes binding
for 6, sufficiently large, thus shaping the optimal syndication contract. Graph-
ic 3.1a displays for instance the incentive compatible contracts for levels of

5. Numerical simulations were performed with the aid of Mathematica.
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expertise 6, = 15/28, 8, = 87/99 [J0.879. The optimal contract in the bench-
mark case is defined by the intersection of the loci IC) and IC3 , which lies
below the locus IC;. When VCI’s signal is soft information, the optimal con-
tract is defined by the intersection of IC% and IC,, thus leaving V(2 with a
positive rent. Such rent is increasing in 6,. Graphic 3.1 displays the set of
incentive compatible contracts for the same parameter values except that a
lower level of 6, has been chosen (8, = 0.825). In this case, as predicted by
Proposition 2, VC1’s incentive constraint does not bind and the optimal
contract is the benchmark case contract.

We then study how the value of syndication VS(6,, 8;) varies with
V(C2’s expertise. We set different levels of 6; and for each one we check
whether VS is maximized at 6, = 8,(6,). Indeed, we find that unless 6, is
large, VS is maximized at 8% << 8,(8,). For instance, in the numerical exam-
ple reported above, we find that 0VS/06, = 0.064 at 6, = 15/28, 6,=8/9 =
B,(15/28). We then state the following:

GRAPHIC 3.1a:  Set of incentive compatible contracts (6, = 0.879)

The horizontal axis measures (P — Rj),while the vertical axis measures AR,. Parameter values are as fo-
llows: ¢q=1/2,¢=1, H=9, L=2,I=6, 6, =15/28 010.536, 6, = 87/99 J0.879. The flat continued line is
the locus where V(2’s incentive constraint (2) binds. Contracts above this line satisfy the constraint (2).
Conversely, only contracts below the steep continued line satisfy V(2’s incentive constraint (3). The opti-
mal contract in the benchmark case is defined by the intersection of these two lines: P — Rs = 2.84,
AR, = 5.3. The discontinuous line represents instead the locus of contracts where VCl’s incentive cons-
traint binds (the constraint is slack for contracts above the discontinuous line). Notice that the bench-
mark case contract does not satisfy VC1’s incentive constraint in this example.

18



THE DESIGN OF SYNDICATES IN VENTURE CAPITAL

GRAPHIC 3.15:  Set of incentive compatible contracts (6, = 0.825)

Here the set of incentive compatible contracts is represented for the same values of parameters ¢, §), H, L,
I, 6, but for a smaller level of 6,: 6, = 0.825. Notice that in this example the benchmark case contract lies
below the discontinuous line, i.e. it does satisfy VCl’s incentive constraint.

Proposition 3. There exists an open set of parameters such that the value of syndica-
tion for VCI is concave in the level of VC2’s expertise, and is maximized at 6’y << Bs.

This result contrasts with the predictions obtained in previous papers.
In a symmetric information setting the value of syndication for the lead VC
is always (weakly) increasing in the quality of V(2’s signal. After all, dispos-
ing of a more precise additional signal cannot make VCI’s investment selec-
tion process any worse. In a setting where only V(2’s signal is manipulable,
VCI also gains more from syndicating with a more experienced V(2, in that
a more precise signal improves VCl’s investment selection process, and im-
plies a smaller rent for V(2, if any. Conversely, in a setting where VCl’s sig-
nal can be manipulated, syndication becomes less valuable to VC1 when 6, is
very large. This is so because a more experienced VC2 will fear more that
VC1 is trying to sell her an overpriced claim, implying higher incentive
costs.
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Using the same numerical examples, we also investigate the issue of
who syndicates with whom, and find that the optimal level of V(2’s expertise
is increasing in 6. In Graphics 3.24, 3.2b and 3.2¢ we refer again to parameter
values: ¢g=1/2, =1, H=9, L=2, I= 6. We plot VS(&) for the following lev-
els of 6;: 6, =0.53, 6, =0.55, 6, = 0.57. The function VS(6,) is concave and
achieves its maximum at, respectively, 6, J0.855, 8, 10.875, 6, [10.89. Our
numerical results confirm the prediction found in symmetric information
frameworks (Casamatta and Haritchabalet, 2003) that “experienced venture
capitalists should syndicate with experienced venture capitalists”. Yet, the log-
ic behind the two results is quite different. In Casamatta and Haritchabalet
(2003), a very experienced V(1 finds it profitable to invest alone after observ-
ing a positive signal. Thus, he is ready to syndicate and share the project re-
turns only if this means gathering a very precise signal from VC2. In our mod-
el, we rule out this explanation by assuming that VCl never wants to invest
in the project alone anyway (assumption 2.1). Our result thus relies on the
incentive costs of syndication: a very experienced VCl suffers a less serious
incentive problem when it comes to revealing his signal to V(2; also, such
problem is not dramatically worsened when V(2’s expertise is increased.
This implies that an experienced lead VC does not need to pay a large agency
rent in order to benefit from syndicating with an experienced partner.

GRAPHIC 3.2a: Value of syndication as a function of 6,
(6,=0.53)
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GRAPHIC 3.25: Value of syndication as a function of 6,
(6, = 0.55)
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GRAPHIC 3.2¢: Value of syndication as a function of 6,

(6, = 0.57)
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4. Conclusions

WE have analyzed the incentive issues arising when a venture capital syndi-
cate is formed. A lead venture capitalist with a private signal of project profit-
ability seeks the opinion of another venture capitalist before he funds the
project. An appropriately designed syndication contract must induce the sec-
ond VC to gather a profitability signal and reveal it to the lead VC. How-
ever, the syndication deal must also ensure that the lead VC’s information is
credibly signalled to his syndication partner. We studied how the quality of
VCs’ signals affects the incentive costs of syndication, and conclude that the
lead VC may not want to syndicate with a very experienced VC. We also pro-
vide numerical simulations showing that more experienced VCs tend to
pick more experienced syndication partners. This prediction is in line with
existing empirical evidence (Lerner, 1994).

Our analysis so far does not allow detailed predictions to be made on
the shape of the VCs’ financial claims. In a two-outcome setting, it turns out
that we cannot say much about whether the syndicating partners’s claims re-
semble debt, equity, or more sophisticated claims such as participating con-
vertible preferred. We thus plan to extend our model to a threeoutcome set-
ting to address the issue of which claims should be held by different
partners in a venture capital syndicate.

22



References

Awmit, R., W. ANTWEILER and J. Branper (2002): “Venture Capital Syndication: Improved Ven-
ture Selection versus the Value-Added Hypothesis”, Journal of Economics & Management
Strategy, 11, 423-452.

Biass, B. and E. PeroTT1 (2004): “Entrepreneurs and New Ideas”, CEPR Discussion Paper,
3864.

Casamarta, C. (2003): “Financing and Advising: Optimal Financial Contracts with Venture
Capitalists”, Journal of Finance, 58: 2059-2086.

— and C. HarrrcHaBALET (2003): “Learning and Syndication in Venture Capital Invest-
ments”, CEPR Discussion Paper; 3867.

CesTonE, G. (2005): “Venture Capital Meets Contract Theory: Risky Claims or Formal Con-
trol?”, CEPR Discussion Paper, 3462.

Dessi, R. (2005): “Start-up Finance, Monitoring and Collusion”, forthcoming, RAND jJournal
of Economics.

Growms, D. and D. MartivorT (2004): “The Organization of Delegated Expertise”, CEPR Dis-
cussion Paper, 4572.

Herimann, T. (2004): “IPOs, Acquisitions, and the Use of Convertible Securities in Venture
Capital”, Graduate School of Business, Stanford University, [mimeo.].

LERNER, ]. (1994): “The Syndication of Venture Capital Investments”, Financial Management,
23, 16-27.

— and F. Harbymon (1999): “A Note on Private Equity Securities”, Harvard Business School
Note, 9-200-027.

LockeTT, A. and M. WricHT (2001): “The Syndication of Venture Capital Investments”, Ome-
ga, 29: 375-390.

Rerurro, R. and J. Suirez (2004), “Venture Capital Finance: A Security Design Approach”,
Review of Finance, 8: 75-108.

Scumt, K. (2003), “Convertible Securities and Venture Capital Finance”, Journal of Finance,
58: 1139-1166.

TirorE, J. (2005), Lecture Notes on Corporate Finance, mimeo, Université de Toulouse.

23






ABOUT THE AUTHORS*

GIACINTA CESTONE holds a PhD in economics from the University of
Toulouse. She is currently an associate professor at the University of
Salerno and a research affiliate of the Center for Economic Policy Re-
search (CEPR). She also holds an associate professor position at the
Institute for Economic Analysis (CSIC). Her research areas are cor-
porate finance, corporate governance and industrial organization.
She has published in RAND Journal of Economics and _Journal of Finance.

JOSH LERNER is the Jacob H. Schiff Professor of Investment Banking
at Harvard Business School, with a joint appointment in the Finance
and the Entrepreneurial Management Units. Much of his research
focuses on the structure and role of venture capital and private eq-
uity organizations. He also examines the impact of intellectual prop-
erty protection, particularly patents, on the competitive strategies of
firms in high-technology industries. He has published in American
Economic Review, Quarterly Journal of Economics and Journal of Financial

Economics.

LUCY WHITE is assistant professor of finance at Harvard Business
School and a CEPR research affiliate. She has completed doctorates
in economics at both the University of Oxford and the University of
Toulouse. Her research areas are agency theory, corporate finance,
game theory, and venture capital. She has published in Econometrica

and Journal of Finance.

* The authors gratefully acknowledge financial support from the BBVA
Foundation.






DT 01/02

DT 02/02

DT 03/02

DT 04/02

DT 05/02

DT 01/03

DT 02/03

DT 03/03

DT 04/03

DT 05/03

DT 06/03

DT 07/03

Fundacion BBVA

DOCUMENTOS DE TRABA]JO

NUMEROS PUBLICADOS

Trampa del desempleo y educacion: un andalisis de las relaciones entre los efectos
desincentivadores de las prestaciones en el Estado del Bienestar y la educacion
Jorge Calero Martinez y Ménica Madrigal Bajo

Un instrumento de contratacion externa: los vales o cheques.
Andlisis teorico y evidencias empiricas

Ivan Planas Miret

Financiacion capitativa, articulacion entre niveles asistenciales
y descentralizacion de las organizaciones sanitarias

Vicente Ortin-Rubio y Guillem Lépez-Casasnovas

La reforma del IRPF y los determinantes de la oferta laboral

en la familia espariola

Santiago Alvarez Garcia y Juan Prieto Rodriguez

The Use of Correspondence Analysis in the Exploration

of Health Survey Data

Michael Greenacre

¢ Quuénes se beneficieron de la reforma del IRPF de 1999 ?

José Manuel Gonzélez-Paramo y José Félix Sanz Sanz

La imagen ciudadana de la Justicia

José Juan Toharia Cortés

Para medir la calidad de la Justicia (I): Abogados

Juan José Garcia de la Cruz Herrero

Para medir la calidad de la_Justicia (II): Procuradores

Juan José Garcia de la Cruz Herrero

Dilacion, eficiencia y costes: ; Como ayudar a que la imagen de la Justicia
se corresponda mejor con la realidad?

Santos Pastor Prieto

Integracion vertical y contratacion externa en los servicios
generales de los hospitales esparnoles

Jaume Puig-Junoy y Pol Pérez Sust

Gasto sanitario y envejecimiento de la poblacion en Esparna

Namkee Ahn, Javier Alonso Meseguer y José A. Herce San Miguel



DT 01/04 Métodos de solucion de problemas de asignacion de recursos sanitarios
Helena Ramalhinho Dias Lourengo y Daniel Serra de la Figuera
DT 0105 Licensing of University Inventions: The Role of a Technology Transfer Office
Inés Macho-Stadler, David Pérez-Castrillo y Reinhilde Veugelers
DT 02/05 Estimating the Intensity of Price and Non-price Competition in Banking:
An Application to the Spanish Case
Santiago Carbé Valverde, Juan Fernandez de Guevara Radoselovics, David Humphrey
y Joaquin Maudos Villarroya
DT 03/05 Sistemas de pensiones y fecundidad. Un enfoque de generaciones solapadas
Gemma Abio Roig y Concepcié Patxot Cardoner
DT 04/05 Amndalisis de los factores de exclusion social
Joan Subirats i Humet (Dir.), Ricard Goma Carmona y Joaquim Brugué Torruella (Coords.)
DT 05/05 Riesgos de exclusion social en las Comunidades Auténomas
Joan Subirats i Humet (Dir.), Ricard Goma Carmona y Joaquim Brugué Torruella (Coords.)
DT 06/05 A Dynamic Stochastic Approach to Fisheries Management Assessment:
An Application to some European Fisheries
José M. Da-Rocha Alvarez y Maria-José Gutiérrez Huerta
DT 07/05 The New Keynesian Monetary Model: Does it Show the Comovement
between Output and Inflation in the U.S. and the Euro Area?
Ramén Maria-Dolores Pedrero y Jesus Vazquez Pérez
DT 08/05 The Relationship between Risk and Expected Return in Europe
Angel Leén Valle, Juan Nave Pineda y Gonzalo Rubio Irigoyen
DT 0905 License Allocation and Performance in Telecommunications Markets
Roberto Burguet Verde
DT 10/05 Procurement with Downward Sloping Demand: More Simple Economics
Roberto Burguet Verde
DT 11/05  Technological and Physical Obsolescence and the Timing of Adoption
Ramon Caminal Echevarria
DT 01/06 El efecto de la inmigracion en las oportunidades de empleo
de los trabajadores nacionales: Evidencia para Esparia
Raquel Carrasco Perea, Juan Francisco Jimeno Serrano y Ana Carolina Ortega Masagué
DT 02/06 Inmigracion y pensiones: ; Qué sabemos?
An Application to the Spanish Case
José Ignacio Conde-Ruiz, Juan Francisco Jimeno Serrano y Guadalupe Valera Blanes
DT 03/06 A Survey Study of Factors Influencing Risk Taking Behavior:
In Real World Decisions under Uncertainty
Manel Baucells Alibés y Cristina Rata
DT 04/06 Measurement of Social Capital and Growth: An Economic Methodology
Francisco Pérez Garcia, Lorenzo Serrano Martinez, Vicente Montesinos Santalucia

y Juan Fernéndez de Guevara Radoselovics



DT 05/06  The Role of ICT in the Spanish Productivity Slowdown
Matilde Mas lIvars y Javier Quesada Ibafez
DT 06/06  Cross-Country Comparisons of Competition and Pricing Power
in European Banking
David Humphrey, Santiago Carb6 Valverde, Joaquin Maudos Villarroya y Philip Molyneux



Fundacion BBVA

Gran Via, 12
48001 Bilbao
Tel.: 94 487 52 52
Fax: 94 424 46 21

Paseo de Recoletos, 10
28001 Madrid

Tel.: 91 374 54 00
Fax: 91 374 85 22

informacion@fbbva.es
www.fbbva.es





