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Abstract---There is a principal-agent relationship between
investors and fund managers - venture capitalistsfor the venture
funds in the limited partnership. The compensation for the
venture capitalistsis mainly from the fund management fees and
carried interests. For the venture capital funds in the different
stages, the forms and degrees of compensation mechanism are
also different because of the differences of venture capitalists and
their environment, as well as some other factors. The thess
focuses on the effective incentive mechanism for the fund
manager s with funds in the newly founded stage as well as the

optimal contracts to reveal capital manage risk, and to improve
the quality and efficiency of the fund regulation effectively.

. ADESIGNOFTHEINCENTIVE ANNISMS FOR

THE FIRST-STAGEFUND

We assume that the venture capital firm raises two venture
funds over a period of time, and the performance of the
first-stage fund is known before the second-stage venture fund
being raised. The first-stage fund has already been liquidated

stage of development, so that the quality and efficiency of the

totally, and the two venture funds are completely independent.
fund regulation can beimproved.

If fund investors are institutional investors, and the risks they
are having are neutral. Venture capitalists are risk averse
because of the lack of diversification of investment and wealth
constraints.
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The level of skills of venture capitalisl@ (such as project

I. INTRODUCTION selection, investment value, etc.) follows a normal distribution,

There is a principal-agent relationship between investor ~ N( , O 2) : ; : ;

and fund managers - venture capitalists for the venture funds isrr}ar_n(ﬂly 7 Moo , in which 7 is public_knowledge
the limited partnership. The requirements of venture capitalisté’arla e
for the residual claim of the investment income, reflecting the
correspondence between risks and profits, plays an important
part in the incentive mechanism. The risk compensation for

venture capitalists is mainly from the fund management fees

and the carried interests. The ratio to share the benefit under a
different form of the funds is generally different. Meanwhile, . .
the carried interest has to be realized on the basis of " l.Wh'(.:h’he[ : thed Iefvel |(qu hefforts mgde bby vedn'gjreh

distributable profits made in the venture capital process, WhiclfapIta Ists "_H[] € pﬁ”.o 0 F V‘;} ICI car|1 n(]zt ?fo served by the
has a practical significance in the incentive and restrainﬂnveStorS' e choice of the level of eflorts Is private

mechanisms for the venture capitalists (Sahlman, 1990)[nformat|0n
Investors can not take advantage of the board or some other £ .
systems to efficiently control and manage the fund managers :
according to their contracts. Moreover, the costs for investor%
to dismiss investment managers and the risks posed to losse
are too high.

In the period of t, the function of the fund income is

mo=nte te, ()

random error term subjecting to an independent normal

- 2
istribution namely & N(O'Us

The reward function of venture capitalists is

For the venture capital funds in the different stages of
development, the forms and extents of the risk compensation W, (77,) = f, +V, 17, 2
mechanism should also be different because of the difference
of venture capitalists and their environment, as well as the W
reputation and changes in the information asymmetry. The in which, "t: the income received by venture capitalists
following statement illustrates, by analyzing the model, theduring the period of t
incentive mechanisms for the risk funds in the newly founded ;

stage as well as the stage of development, so as to establish the 't: the fixed reward achieved by venture capitalists
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" . .
capita.ligt]se proportion of income of the fund owned by venture maxE[exr(—r[f 2+V2(’7+ez+52)‘c(ez)“ﬂl] ®)

The cost of the effortsc(g,)made by venture capitalists, then, C'(e;) =V, ©)
as public information,can be . i It means that the utility is maximized when the expected
_ obtained by investors. The revenue equals the marginal cost of effort level. The global
function of  the effort cost is convexity, optimal expected utility function is:

¢ (@: 0c (°°):°°’C >0 and meet the need of uniqueness of
the equilibrium contracts.

According to Gompers & Lerner (1999), the utility
function of venture capitalists is

EU (w8 € )=E € exp(—r[i & w —c(q)]}»

2 1 1
U b 0)=-erpt | 307w -ole) _elrde)-cle) ro2lelrimesc:)-cle)
3) T ro
in which,r: the coefficient of risk aversion of venture —E(mo+el(v1)—c(el))+7(m1+e2—c(e,z)) (10)
capitalists

0 : the constant discount rate

According to the pre-established compensation contract in 5
the venture funds, the remuneration of venture capitalists willmax, , EU = (mq + e;(v) - c(ey)) +— (my + €, —c(ey)) (11)

i i 14 2 2
be different. The venture funds investors can, by reference to
some related information disclosed in the first-stage fund According to the first-order conditions, venture capitalists
during the period of the second-stage fund being raised, makean get the optimal level of efforts in the first phase of the fund,
a assessment of the fund benefit and skills and effort of venturghat is
capitalists, so as to make further investment decisions.

Maximize the global utility function, namely

Because of the complete symmetry of the information on 1-no 2,52
venture capitalists, the bargaining strength of both sides are C'(e) :%
equal when they have a negotiation on the return of investment, oy +0, (12)
which may reach Nash equilibrium, namely, the outcome of
the negotiations between investors and venture capitalists on
compensation contract subjects to Nash equilibrium. They

. i V2 .
share the current total utility. Meanwhile, the results of” , can be obtained.

1 We can see from® (el), C(GZ), the effort levels of
fl(V].)+VlE(7TJJel)_C(el):E[E(njjel)_c(el)] 4) venture capitalists are not the same when they are in the
different stages of the venture funds. Their effort levels are
f2(V2)+V ZE(nzlnl,el,ez)-c(ez) affected by the financing scale and their capacity before the
(5) information of their performance is disclosed, and then

:E[E(ﬂzl e, ez)_c(ez)] affected by the ratio of fund benefit after that.
2
After observing the income of the first-stage fund, the  From the formula (4), (5) and , V2 | the fixed
investors take the effort level of venture capitalists for el, andemuneration of venture capitalists can be drawn, namely
the level of their skills for m1, then:

1-2 1
f1(V1)= 2V1 (mo+el)+zc(e1)

2 2
A g.“my+0o, i - 13
f=my(m, 6 )= == 2 . (21 a) (6) (13)
g, *+0g
1-2v,| 0.’my+0,” (7, - 1
E(rrjle]) =my+e(v) E(nzlel,ez, m)=m te, f,(v,) = : 5| O My o (21 el)+ez +Lee)
g, +o, 2 (14)
(7)

Under the conditions of the first-stage fund benefitiof As is explained above, the fixed remuneration of the
venture capitalists choose the level of effort, and maximize the/e€nture capitalists, negatively correlated with the income of the
utility, namely fundV, is positively correlated with their levels of effoft,

and the average ability of their pegfé. At the same time, the
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differences of all fund managers’ ability may also affect the .
fixed remuneration. v =C'(e(v) 22)

lll.  INCENTIVE AND RESTRAINTMECHANISMS

FORTHE DEVELOPMENTSTAGEFUND If the efforts of the venture capitalists are the same, namely
In the infant pgriod of the second-stage_fund, the initial
ability and experience of venture capitalists have been C'(e(viy)) —C'(e(v))

increased, and they have a better understanding of themselves. (23)
In contrast, the investors know little about some specific
information, (which might be carried out by reference to the
results of the first-stage fund). We assume that there are two Vy V. (24)

types of venture capitalists, higher skill levejg, and lower then

skill levelsry, . Except for that, other conditions and the fund ~ Therefore, the profitability residual claims of venture
size are all the same, and then the fund revenue function is  Capitalists, both higher level and lower level, are the same
when the extents of the efforts of venture capitalists are not
fully identified. Being analyzed in the actual situation, the
m, =N, te+e utility function can neither indicate any level of fund benefit
H o H (15) nor the efforts of venture capitalists.

Under the above-mentioned conditions, the fixed

_ remuneration of venture capitalists is
=1 tete (16)

1
N o fu =S[@-2v)l +etvi)]+Clewi))]
In order to distinguish the venture capitalists with higher 2 (25)

levels, according to Riley separating equilibrium model (Riley,
1979), the optimal contracts between investors and venture 1
capitalists are determined, and they both share the remaining f :E[(l_ 2VL)['7L +e(VL)]+C(e(VL))]

expectations revenue. Therefore, the gains of the venture (26)
capitalists with higher levels and the ones with lower levels of
are Since v, =v,_ =V, then
fu + Vi [70 +evi)] - Cletvy) _
1 f - f, =2 2V(/7 =) (27)
= Z[E +e(viy) - Cle(v )] o T
2 17
sincev <1/2, thenf, > f_
f|_ +V, [’7|_ +e(vL )]—C(e(vL ) Therefore, it can be concluded that the optimal plan of
1 (18) revenue distribution for venture capitalists with different
levels is not the claim to the revenue share allocation
== + -
2[E(,7L e(v) C(e(VL)))] (vy =v_ ) , but the differences in management fees
(fy 2f 0.
The venture capitalists' utility function is In the infant stage of the venture fund, since investors learn

little about some information, including ability and quality of
venture capitalists, venture capitalists work very hard, even in
Uy =r[f +vi [ +e(viy) + €] - Cle(vy )] (19) the absence of incentive compensation, to create a higher
capital value in order to expand the scale of risk capital and to
establish a good reputation (Liu, 2009). At the same time, the
venture capitalists with higher levels must be willing to take on
U= f[fL +VL[’7L +e(VL)+5]‘C(e(VL))] (20) more risks in order to distinguish themselves from those with
lower levels. They try to deliver some information to investors
through remuneration terms. They might even enter into a
Maximize the utility function, then the result is obtained by contract with a zero or a negative-value fixed remuneration,
the first-order conditions but a very high variable compensation, so that their value is
fully aware. The venture capitalists with lower levels are
) unwilling to bear the risk of failure, thus the fixed
vy =C'(e(vy)) 1) remuneration in the contract is emphasized. Under these
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circumstances of information constrained, the skill of venture
capitalists is clearly reflected by the contract (Casamatta, 2003).
When the venture fund is in the mature stage, venture
capitalists with higher lever can obtain a higher fixed
remuneration which ensures them more risk compensation.

A design in the different stages of venture fund may
provide incentive and restraint mechanisms. Meanwhile, the
supplementary terms of the risk compensation and information
disclosure system is indispensable arrangements. Only if the
legal terms of the risk-benefit compensation are established to
control the contract risks, can fund managers use their
knowledge and ability more effectively. Moreover, it is benefit
for the disclosure of capital management risks and
improvement of quality and efficiency of the fund regulation to
establish a dynamic supervision and information disclosure
system.
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