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Introduction

Asymmetric information among managers, controlling share-
holders and external investors and non competitiveness in the market of
investors and financiers may significantly affect availability, conditions
and the choice of external equity finance for small and medium sized
firms which cannot entirely satisfy their investment needs with retained
earnings. The quest for external equity partners may then be a crucial
moment in which the financial sector affects real aggregate growth
through its impact on the distribution of investment profits and therefore
on incentives to run efficiently investment projects. The recent literature
focuses on the determinants of the choice of equity financiers with sev-
eral empirical and theoretical contributions. The main strand analyses
costs and advantages of going public (Bolton-Von Thadden, 1998; Ran-
sley, 1984; Pagano et a., 1995a and b; Pagano-Roell, 1996), while only a
few papers compare the relative advantage of this choice with the alterna-
tive of looking for venture capital partners (Chemmanur-Fulghieri, 1996
and 1999; Barry et al., 1990; Y osha, 1995; Campbell, 1979). On the em-
pirical side, Becchetti-Cavallo (2000) develop a binomial logit test of the
determinants of the going public-venture capital choice on a sample of
around 4000 small-medium firms and find that investment size, credit ra-
tioning (strength of local crime and the inefficiency of the judicial sys-
tem) positively (negatively) and significantly affect the willingness to
look for a venture capital partner, while proxies of the capacity to reduce
informational asymmetries with financiers (i.e. product quality certifica-
tion) positively and significantly affect the decision to go public (see Tab
A1linthe Appendix).

The paper adresses these theoretical issues and aims to explain
these empirical stylised facts with a simple model which analyses the &-
fect of different variables such as ownership structure, stock market vola-
tility and informational asymmetries among managers, controlling and
minority shareholders, on the choice between going public and looking
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for aventure capital partner. Under the first option controlling sharehold-
ers (from now on CSs) maximise investment profits after satisfying man-
ager reservation wage and minority shareholders reservation value e-
quired for the provision of equity finance. Under the second option they
bargain their share of investment project with the venture capital partner
in a framework in which CSs expected returns under the going public
choice represent their "outside option" in case of agreement failure and
therefore affect the bargaining outcome.

After outlining this framework the model analyses the effects of
project intrinsic value, small shareholders monitoring costs, discount
rates, ex ante available cash flow and investment size on the equilibrium
CSs profit shares under the two different options. It then draws some test-
able implications on the effects of changes in the above variables on the
relative profitability of the two choices and shows which conditions may
generate a divergence between the controlling shareholder and the ©-
cially optimal choice between the two options. In the last section it pres-
ents some extensions of the base model by analysing how informational
asymmetries between the manager and the CSs, stock market volatility,
competition in real and financial sector, a more efficient market for corpo-
rate control and weak institutional framework allowing illegal diversion
of funds may affect the going public-venture capital choice. *

2. The base model under feasibility of the going public financing choice

We consider afirm with cash flow CF and an investment project
which costs| and can not be entirely internally financed (I>CF). The in-
vestment project is profitable and yields (g+e€), where q is the project in-
trinsic value and e is managerial effort. The control group? of the firm has
an ex ante share & of property rights on firm profits where ay=1-ays
aus, the share of shareholders which are not in the control group is set
equal to zero for simplicity in this base version of the model.

! Chemmanur-Fulghieri (1999) is the paper next to ours. The main difference is that we: i)
endogenise the venture capitalist bargaining power; ii) implicitly consider the liquidity-
control trade-off by linking managerial effort to CSs property rights, ii) evaluate the effect

of ingtitutional weakness, market for corporate control and competition in real and financia

sector on the venture capital-going public choice; iv) present some empirical findings on the
issue which are consistent with mode! resullts.

2 A contral group is intended here as a codition of shareholders with common strategies
who have, through their voting rights, a determinant influence on medium-long term firm
inves ment and strategies (and specificaly, in our model, on the choice of equity financiers).
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The model analyses the interaction among five types of actors.
Three are internal to the firm (the manager, the controlling shareholders,
the minority shareholders already existing before the decision to finance
the new investment istaken), two are external (the venture capitalist if the
firm opts for venture capital and new minority shareholders if the firm
opts for going public). The manager isin charge of operating the firm and
his utility function is equal to Uy=t-y(e) where t isits wage, e his effort
and y(e) effort measured in monetary terms.

Since existing financial slack is not sufficient to finance the new
investment the control group must decide whether to finance it by going
public or by choosing a venture capital partner. The control group may
finance ashare ag = CF/I of the new investment while it needs from ex-
ternal financiers ashare® (1-ag)= (I-CF)/I.

We assume here that when the CSs decide to go public they
maximise their ex post profit share after remunerating the manager and
the new minority shareholders. We consider for simplicity that both the
manager and the new minority shareholders are dispersed and have no
bargaining power so that it is enough to replace the zero profit condition
of the manager and the reservation value of the new minority shareholders
in the profit function to solve the controlling sharehol ders problem.

New minority shareholders are willing to finance the project only if their
profits are higher or equal to their reservation value. Imagine for simplic-
ity that this reservation value is equal to w=(1-ag)(q+e€). The rationae is
that if the CSs give them a share which is lower than their contribution to
the project they may easily find another equivalent project on financial
markets where they obtain at least (1-ap)(q+€).* With perfect information
and full bargaining power with external financiersa;=ag In this case the
control group does not dilute its ownership share of more than (1-ag). On
the contrary, when external financiers are imperfectly informed over the

% We do not mode! here firm demand of bank debt. We then implicitly consider that | repre-
sents the financing need in excess of the maximum amount of investment which may be debt
financed.

4 We may think for instance that the expected shareholder return in an equivalent project is
[(1-a9) (g+€)-(1-CF)] /(I-CF) and that shareholdersinvest only if the project has at least this
return. The reservation value may seem high as it implies that investment and manageria
labour costsfall on CSs. On the other hand, though, (g+€) may be seen as revenues minus
investment and manageria labour costs shared by CSs and minority shareholders, while t
and | may be interpreted as extra investment and managerial labour costs faling only on
CSs. In particular a positive t indicates that part of monitoring costs ensuring managerial
efficiency fallsonly on CSs
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qualitg of the firm investment and must pay a monitoring cost mc propor-
tional® to the project value to obtain this information, their reservation
value becomes: (1-ag+mc)(q+e)=0.°

By replacing manager zero profit conditions and new sharehold-
ers reservation value ex post profits of the controlling shareholders may
be written as:

Wes=[1-(1-a0+mc)] (q+ €)-y (€)-CF. )

or Wes=ay(qt+e)-y(e)-CF where ay=ag-mc is the ex post CSs profit
share. CSs then choose the optimal effort of the manager so that in equi-
librium their marginal benefit be equal to their marginal cost from mana-
gerial effort. The solution is; ay-mc=y’ (e). If we conveniently formalise
the manager effort asy(e)=€?, e T [0,1], we obtain the desirable property
that y’(e)>0 and y’’(€)>0 and an ex post equilibrium level of effort of
the manager which may be written as. €*p= (ay-mc)/2. By replacing the
optimal effort, the controlling sharehol ders profits when they choose to go
public become: W cs=[(a0-mc)] (g+ (ao-mc)/2)- ((ao-mc)/2)>-CF (2

Consider what may happen instead if the controlling shareholders decide
to obtain external finance from a venture capital partner. In this case we
must consider that the ex post controlling shareholders (and therefore the
venture capitalist) share of profits must be bargained between the two
counte7rparts. We may therefore write the following generic Nash maxi-
mand:

maxW = (Vcs - \7cs)b (VVC - \_/vc) (3)
whereVes and \7cs are respectively the income in case of agreement and

the fallback income of the controlling shareholders, while Vyc and Vvc
are respectively the income in case of agreement and the fallback income

® The monitoring cost is assumed to be proportional to the project value as we imagine that

the value of the project a so proxiesits complexity. For instance, in financing high tech proj-
ects versus traditiond projects small shareholders have relatively higher returns but also

higher informational asymmetries. We remove the assumption of proportional monitoring
costsin section 4.1 of the paper.

® There are several ways in which controlling shareholders may increase new shareholders
profit share in excessto their contribution to the venture to compensate them for monitoring
costs. An exampleis giving free shares.

" Theoretical references on bilateral bargaining and on the approach we follow may be found
on Rubinstein, 1982; Binmore et al., 1986; Sutton, 1986; Layard et al., 1991.
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of the venture capital partner. bis the index of relative impatience of the
two counterparts or the ratio between the venture capital ¢vc) and the
controlling shareholders §cs) discount rates. We assume that ryc ,fcs
T [r¥], where the lower boundr is the rate of return of the riskless asset.
To define the fallback income of the CSs we consider that, if the agree-
ment is not reached, CSs may go public if they obtain positive ex post
profits from this choice. Otherwise the firm is liquidated and the existing
cashflow is invested in the risk free asset. Therefore, agreement and fall-
back incomes for the two counterparts may be written as:

Ves=a(q+€)-t-CF, Vs =ma[a(q+e))- t- cFrer)), We=(1-8)(q+€)-M and

Vve =rM where M=1-CF =I(1-ap). In this simple case the firm and
the venture capitalist are both monopolist so that, if the agreement is not
reached, there is not any possibility of finding any other venture capital
partner.? To find the equilibrium CSs profit share we maximise the log of
the Nash maximand with respect to the ex post controlling shareholders
share:

max logW=b Iog{a(q +¢e-t-CF - max[ai(q +6)-t- CF,rCF)]}+ Iog[(l— a)g+e- @+ r)M]

By examining this Nash maximand we may see that there are two factors
affecting relative bargaining power. The first is b which we call relative
impatience. The second is the relative size of gains from bargaining for
the two counterparts which are represented by the difference between the
value of the agreement and the value of the fallback income. When
a(q+ey) - t- cF > rcr the fallback income for the controlling shareholders

is given by the decision of going public (as this is more convenient than
firm liquidation). First order condition gives:

b(a+e- (1+r)M)+a1(q+%)
(L+b)q+e)

(4).°

a-=

8 We relax the assumption of bilateral monapoly in section 4.2 of the paper.
® a*\c cannot be lower than zero given the venture capitalist participation constraint
(gqte>(1+r)M). & cannot be higher than one as this would imply that

a,- nc _
(g+e)<ay(q +T) -k{1+r)M or that the total revenues from the investment be

lower than the CSs revenues from the going public choice minus a positive term. In this case
the CSswould never choose the venture capital choice.
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The equilibrium value of aand e is given by the solution of the system
including (4) and the following first order condition of the controlling
shareholder maximising problem when he chooses venture capital fi-
nanci ng:ZE:'I‘T"i(que) +a - By solving the system we find that the solution
e

for the optimal effort under venture capital financing is e*yc=kb'2(1+b). It
may seem counterintuitive that optimal effort depend only on b The ra-
tionale for this result is that any exogenous change which positively
(negatively) affects the equilibrium share has a positive impact on equi-
librium effort, but higher (lower) equilibrium effort has a negative (posi-
tive) feedback effect on CSs equilibrium share as it increases (reduces)
CSs relative gains from agreement and then weakens their bargaining po-
sition. For all factors which affect only the relative size of the cake trough
the equilibrium CSs share the feedback effect (plus the potential increase
in effort costs) exactly offsets the positive effect. A changein bis an ex
ception as it affects both relative impatience and the relative size of gains
from bargaining. Therefore in this case the negative feedback less than
compensates the positive effects and equilibrium effort is higher.

PROPOSITION 1 (comparative statics). When going public is relatively
more profitable than investing in a risk free asset, the controlling share-
holders share under the venture capital financing choice isincreasing in
b(index of CSs relatively lower impatience), in the venture capitalist dis-
count rate, in the CSs share under the going public choice, in the ex ante
CSs share and in the optimal managerial effort under the going public
choice. It isdecreasing in the interest rate of the riskless asset, in the CSs
discount rate, in the venture capitalist financial support, in the investment
cost and in the monitoring cost of new shareholders if the firm goes pub-
lic. It is increasing in the project intrinsic value if optimal effort when
going publicoptimal effort is not too much higher than optimal effort
when choosing a venture capital partner.
To analyse comparative statics effects on the optimal controlling share-
holders share we must consider that: d_a:ﬂ_a+ﬂ_§1&. The partial de-
dx X Tec Tx
rivative on bhas positive sign as fa _[a+e- 0 +)M]- a(g+e) _, The con-
b [a+b¥ @+e)]
dition ensuring the sign of this derivative is that the sum of the potential
gains from the agreement is positive as [g+e- (1+1)M - a(q+¢)]0. This
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means that if the bargaining occurs (a cake of positive value has to be
shared of gre>+r)m+q+e) then fa o - 1a _ba+)m-a(a+e),

b Te (1+b)(q+ey’
though, has uncertain sign which depends on the relative size of the two
outside options. Therefore
da _2[a+b)a+efare- a+pM- a@+e)]+ba+rnM-a@+e) ., under rea
db 2[(1+by(q+e7]
sonable conditions'® If p=r s, then fa _fatb _, and

e o Tne
Ja _fa ® _, under the conditions specified above.
s b Tres

When we look at the project intrinsic value we find that
Ja _ [ai(e- er) +b(1+r)M]. A sufficient condition for this expression to be
Ta [a+b)g+ef

higher than zero is e*yc£e*p. The intuition behind the partial derivative
result on g isthat a higher intrinsic value of the investment project affects
both agreement and fallback income of the controlling shareholders but
only the agreement income of the venture capitalist. This increases gains
from the agreement more for the venture capitalist than for the controlling
shareholders. The venture capitalist therefore has more interest in the
agreement not to be left out from a project with high intrinsic value. We

also find that: Ja _ - bM <0
T [a+b)a+e)
fa __ a, o.Ja _-b@+n-@i)a+2¢) ., as M=I(l-a) and

76 Taroiare]l M [arb)are)

Ja _ _a+a,- mc >0 when going public is profitable for CSs. The inter-
fa. [@+b)a+e

pretation is straightforward if we check how these variables affect bar-
gaining agents' outside options. In addition, given that M=1-CF =I1(1-a),
then fa _-b@+r) (-a,) ~and fa _g+a,+b@+n) . If we compare this

1 @+b)a+e Ta,  [@+b)a+e
with Y&, _, under the going public choice, we can tell that a change in
Ta,

the ex ante controlling shareholders share can reduce the relative share of

19 sufficient condition for being higher than zero isthat the total bargaining cake times
total project profitsis higher than the difference between the VC and the CSs outside option.
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the going public solution vis-a-vis that of the venture capital solution if
project investment is not too low.
The relative convenience of looking for a venture capitalist increases for

higher monitoring costs if the condition mc< ag still holds after the change
as: da, da| when_; [a-a+mlor 4 <pgrepre
eI B = M

PROPOSITION 2 (effect of changes in exogenous variables on the rela-
tive convenience of the going public versus the venture capital choice for
controlling shareholders). The going public choice becomes relatively
mor e convenient for controlling shareholders when CSs discount rate in-
creases, VC discount rate decreases, project intrinsic value decreases,
CSs bargaining power decreases, investment costs decrease. It becomes
relatively more convenient when monitoring costs decrease if betais high
and if project value is reasonably high.
Proof. To avoid confusion consider W(.) and V(.) as CSs wealth respec-
tively under the going public and the venture capital choice. After -
placing optimal effort and rearranging, CSs profits under venture capital
financing may be written as:
ba% P 8- mco

v - & b 2 o@ b ¢

s 1+b) §2(1+ b) 5

This expression compared with (2) gives the following compara-

tive statics results:

s =0 MTVes <O.T[V\€S =0 MVes >0- s <Wt;sWhen a, - mc <1.

- (1+nM g+a18%+
g €

1-Oi

©)

fres fres e ik Ta Ta
Whena, <mc,Ms _TVes  as @ b)a,-me)<2gb . Mes 5 N when
fimc fimc CF /I MCF/1

b(g- (1+r)1)> (- b)(&, - mc)

s _ o dVes _ TVes |, TVes Tlee >0. s _ s ICF/1 _ Ves _ TVs TICF/I sin
b "do  Tb  Tec b m  CF/1 N 1 ICF/I I

ce 1L o M

Intuition behind these results is straightforward. A project requiring
higher investment increases, coeteris paribus, the amount of external -
nance needed, reducing both CSs share and equilibrium effort under the
going public option, while it increases venture capitalist outside option
and bargaining power, therefore reducing CSs share but not equilibrium
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effort under the VC option. The opposite reasoning needs to be done for
an increase in CSs cash-flow. Higher project intrinsic value does not &-
fect equilibrium share and effort under the going public option, but weak-
ens the bargaining power of the venture capitalist (as shown in Proposi-
tion 1) and therefore increases CSs equilibrium share under the venture
capital choice.

PROPOSITION 3. When controlling shareholders have high ex ante
property rights, they prefer the VC solution to the going public solution
even if thefirst choice leads to lower output and managerial effort further
fromfirst best social optimum.

Proof: to find the social optimum in our model we neglect the difference
between agents and maximise effort as if the firm were operated by the
same agent: Wrcs(a,e*p)= (g+e)-y(e)-CFo. The socially optimal level of
effort is therefore e* p=1/2 when y(e)=€?. It is easy to check that this level
of effort isreachedi) under the going public option only when mc=0 and
a,=1; ii) under the venture capital option when b= while, with b=1 we
get e*\c=1/4 and, with lb=2 we get e* y=1/3.

Consider now a case in which mc>0 and the venture capital choice and
the going public choice are equally efficient sothat: __ b _a,-mc <1/2

2L+ b) 2

(6) (which islower than social optimum). Figure 1 in the Appendix shows
that social indifference* under me>0 may occur only for high levels of
the ex ante CSs ownership. ' Which is in this case the controlling share-
holder choice? To check it consider that, with equal effort under the two
aternative choices, is enough to compare the two controlling shareholders
profit shares which, when the above written equality holds, may be e

1 Equal effort under the two choices corresponds to social indifference only if we consider
that the VC incurs in a sunk cost before starting its activity which is equal to total monitor-
ing costs of small shareholders. Otherwise equa effort corresponds only to output and not
social effort equivalence

2Remember that value ranges for ao and mc must respect the following two constraints
mc30and & 3mc. While the second is always true under social indifference, only when the
first constraint is respected we may check if optima CSs shares satisfy proposition 3.
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written respectivel as: and
&P y 1+b
® o] & a,- mco
bgqg+ 1+r)M x+ +2 -
q 2(l+ b) -@A+nMz algq 5 (6)

+
s
since M=(1-ay)l, If ag @1 choosing a venture capital partner is more
profitable for CSsif b =, b o 2. Figure 2 in the Appendix

- >0
0 & 210);

shows that CSs always have a larger share under the VC choice, even for
relatively low profit margins. Therefore CSs prefer the venture capital
solution even though it is socialy indifferent. This implies that, for
slightly lower levels of b, going public is socially optimal but the CSs till
prefers the venture capital option

Why more concentrated ex ante CSs ownership generates this
distortion ? Because an increase in ex ante CSs ownership generates a
change in the difference between the social value of the going public ver-
sus the venture capital choice which is higher than the change in the dif-
ference between the private value of the going public versus the venture
capital choice. In fact, ex ante CSs ownership positively affect CSs share
under both choices, but equilibrium effort (social value) only under the
going public choice. This is because, as explained before, the feedback
effect of effort on CSs bargaining power compensates the positive effect
of ex ante CSs ownership on the equilibrium effort under the venture
capital choice.

3. The base model when the going public financing choice is not profit-
able

PROPOSITION 4. A) If monitoring costs are so high that the going public
solution is not profitable, we may fall in a case in which the CSs share
under the VC financing choice is decreasing in the project intrinsic value
(or less increasing than in the situation in which going public is profit-

13 Consider that under ao @1 (6) implies reasonable values for relative impatience and

monitoring costs as |, - 1- Mc .
mc
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able). Therefore non feasibility of the going public choice may weaken
CSsincentivesto pursue VC financed projects of high intrinsic value.

B) Optimal effort under the VC choice is unchanged with respect to the
base model, therefore it is not affected by the feasibility of the going pub-
lic solution.

When mc is such that it is not convenient for the firm to go public -
a(q+e)-t- CF <rCF - theequilibrium CSs share under venture capital

financing becomes:

g = (bA+M - ) +b(@+e) +(1+1)CF 14 (7)
@+b)q+e

In this case:

fa _[g+e- @rnM]-@+nCr-t (8)

b (1+b)Y(q+e)

Again, the sign of the derivative is positive as the sum of the potential
gains from the agreement is positive or [q+e- @+r)M - @+r)cF- {>0. It is
easy to check that optimal effort under venture capital financing is un-
changed _ _ b . After replacing optimal effort, CSs wealth becomes:

2(1+Db)

V. =C b(1+r)M +t+b(g+e)+(@+r)CF & b 92.

s (1+b) 2(1+b)g
Ther-
fore

da _fa, fa fec _ 2[(1+ b)2]q+e- (1+1)M - (1+1)CF] +b(1+ )M - (1+r)CF 0

db b fec b 2Ja+b) (q+9)]
under reasonabl e conditions (see section 2 footnote 10).
If b :TVC/I'CS! then ﬂ_a:ﬂ_aﬂ >0 and fa :TI_a b <0

e o Tre s Tb fres
Consider alsothat: fa _ _-bM+CF _,, fa _ -@+1)d+b) _, asCF=I-M,
T [a+b)a+e) ™ [a+b)a+e)]

fa _ 1 and fa _[ a+nCF-t+@+b)a+nM]. The effect of a
Tt [a+b)g+ef 1q @+b) (@+ey

change in (g) on ais now uncertain as the increase in the intrinsic value

14 a cannot be higher than one as this would imply g+e<(1+r)CF-k{1+r)M+t or that total
revenues from the investment minus managerial compensation are lower than the CSs out-
side option. In this caseit is not convenient for CSs to finance the investment.
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of the project has no more effect on CSs fallback income. Consider also
thatfla _Ta . In addition in this case a change in manager compensation t
fe Tg

affects a* ¢ as it reduces controlling shareholders gains from the agree-
ment, thereby increasing their equilibrium share.

A main difference with respect to the previous comparative static analysis
is then that the impossibility of going public eliminates the impact of an
increase in the intrinsic value of the project on the fallback income. The
increase in controlling shareholders gains from the agreement is therefore
larger and its bargaining position is weaker.

4.1 The effects of lump sum monitoring costs and changes in the number
of small shareholders

Consider that if the firm decides to go public, it is financed by N new

shareholders.

The reservation value of the individual shareholder will be w=((1-

a)/N)(g+e)+mc(q+e). By aggregating individual shareholder reservation

values we get: (1-a9)(g+e)+Nmc(g+e). As a consequence, the effect of

considering an increase in the number of new stock exchange sharehold-

ers when the firms goes public is equivalent to an increase in mc.

If monitoring costs are not assumed to be proportional to ex post cash

flow we get the following reservation value for the individual shareholder

w=(1-ap)(g+e)+mc. And the following profit function for the controlling

shareholders: Wes=[1-(1-a9)] (g+€)-y(e)-mc-CF.

In this case mc does not appear in the first order condition of the control-

ling shareholders maximisation problem so that ay=ay and e*p= ay/2. B-

fort is higher than under the base case.

It appears though in the controlling sharehol ders share when they opt for

aventure capital partner. Infact: ¥ = ma[a,(q+€))- t - me- CF, @+ r)cF))-

Therefore:

ba+e- A+1M) +a,(q+38)- mc

(@+b)a+e

difference in controlling shareholders share between the base case and
a,, a;- nc

M@ ) 5 "™ Thenew shareis higher.

@+b)a+e

if going public is profitable for CSs. The

a=

thisoneis




When solving for optimal effort under the venture capital choice we get
again g -_ b .
© 20+ b)
Under social indifference we have__ b _a,
20+b) 2
impact on proposition 3 consider that, under social indifference, between
the two options CSs prefer venture capital if:

To check if there is any

& ® - me gd
(é b bgq m 1+r)M= +aoa?q+ > ;_ b (9)
o - ~ g+ )- mc<0
gttb (1+b)Eq + b o s 2Al+b)
¢ § 20 )5 5
Since az=_P the expression becomes:
' 1+b
b e b which is weaker with
g IM- gt Tb) ;,‘q Svmy) ™ <0
respect to that of the base model.

Consider that when mc<ay a change in monitoring costs which are not
proportional to project value make sharper the advantage of venture
capital over the going public solution. In fact:

M __; and N - - me and therefore s _ TVes since (1+b)>mc by
fime fmc  (1+b) e fmc

definition.

4.2 The effect of competition in real and financial markets

PROPOSITION 5. Under the assumption of venture capitalists and con-
trolling shareholders homogeneity, the optimal share of controlling
shareholders and the optimal effort under the venture capital choice do
not change after changesin the relative density of the two types.

Proof: in the base model we reasoned as if only one control group and
one venture capitalist exist. We show here that results of the base model
apply also to the case in which the relative number of the two counter-
parts changes under the assumption of homogeneity of types.

We define pcs =f(NVC/nCY)) as the probability that the controlling share-
holders may reach an agreement with another venture capitalist if the
agreement with the first is not reached, with nVC and nCS being respec-
tively the total number of venture capitalists and control groups with an
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investment project in the market. We also define pyc =f(nCS/nVC)) as the
probability that the venture capitalist may reach an agreement with an-

other controlling shareholder if the agreement with the first is not

reached.

The new Nash Maximand may therefore be rewritten as:

maxlogW=bloda(q +€)- t- CF - p,(a(q+e)- t- CF)+@- p;)maxa(q+€)- t- CF,rCFJ},

+log(l- p.)[A- @)@+e)- @+nM] (10)

Consequently, if the decision to go public is profitable for CSs - or when
[(@+e))-t- CF>rCF -, We get:

- (b@+r)M)+b(q+e+a,(q+2 T

@+b)a+e

When the going public solution is profitable for CSs a change of density
in the venture capital market has no effect on the bargaining as it affects
in the same way the gains from the agreement for the two counterparts.
The situation does not change when the going public solution is no more
convenient for CSs. In this case we get:

maxlogW = b loda (q +€)- t- (1+r)CF}+logl- pe)[d-a)(g+e) - (L+r)M]

(12)

: (11)

a=

and, after maximising:

(b@+r)M -t)+b(q+e) +(@+r)CF (13)
I+b)(g+e

Again, when the going public solution is not profitable for CSs, a change

in the degree of competition in the venture capital market has no effect on

bargaining under the VC choice. B

The rationale for these results is that competition reduces the two coun-

terpart gains from the agreement in the same proportion. Given that is the

relative (and not the absolute) size of the two gains from the agreement

that matters the equilibrium split of profit sharesis unaffected.

a=-

4.3 The effect of illiquidity in the venture capital market

PROPOSITION 6: under reasonable conditions the presence of liquidity
costs in the VC market reduces CSs advantage in looking for a VC part-
ner. When the ex ante property right share of the controlling shareholder
is high the divergence between social and individual optimum is reduced.
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In this second extension we consider that profit shares are relatively less
liquid in the venture capital market than in the stock exchange.™ We
therefore apply a liquidity discount TC<1 on profits under the VC
choice.

The Nash maximand becomes:

maxlogW= bIog{aTC(q +e)-CF - t- max[al(q +e)-t- CF,ICF )J} + (14)
+lod(1- a)TC(q+e)- (1+r)M]

and first order condition gives:

b(g+e- L+ r)M/TC)+a1(q+@)/TC (15).

a=

(1+b)@+e)

ay-mec
The effect on CSs share is given by: T _ oM -a,(a* == \while op-

TC ~ (@+b)(q+e)(TC)
timal effort under the VC financing choice is unchanged.
The presence of illiquidity costs is therefore equivalent to an increase in
the fallback income of both the venture capitalist and the controlling
shareholders. The bargaining position of the venture capitalist gets
stronger only if its outside option is larger than that of the CSs.®
The total change in profitability of the VC choice for CSs with illiquidity

istherefore: 18 1oy 4 q). a( In this case divergence between sociél
TC
and individual optimum when ex ante property right share of the control-
ling shareholdersis high is reduced as, under social indifference, we have
that CSs find more profitable venture capital financing if:
ba& b o

—¢Q+———=- b@L+r)M/TC+TC(q+e)>0 *
l+b§q 2(1+b) gz @+ (@+e)

q+e)

4.4 The effects of poor shareholder protection in a weak institutional en-
vironment

In many developing (and developed) countries the weakness of
theinstitutional system is an important variable which affects the decision

15 Amihud-Mendel son (1986) emphasise this point in their analysis of the

determinants of venture capital financing

16 Outside the model this condition should be reasonably met if we consider that its decision
to sall is likely to come earlier than that of the CSs (which may not sell at all) so that the
illiquidity problem is more urgent for him.
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of going public versus that of choosing a venture capital equity partner. In
this case being private (or going public in a market where small share-
holder protection is insufficient) makes easier for CSs to find forms of
legal or illegal collusion with the manager or influential external finan-
ciers at the expense of small minority shareholders. We may conceive dif -
ferent forms of legal or illegal collusion. Illegal collusion may be easier
when the firm is private as the possibility of ex post hidden information
may in this case be enhanced. Legal collusion may involve practices
which are not legally forbidden but which obtain as a result the reduction
of the profit share of minority shareholders. An example may be the dis-
counted sale of firm assets to another company in which controlling
shareholders shares are less diluted. Or alternatively the purchase of over-
valued assets of the other company with firm profits. These forms of legal
collusion would be possible also if the firm decides to go public. But in
this case, given the assumption of transparency and perfect information,
the market value of the firm would drop as a reaction to the news there-
fore reducing returns for the colluding agents which may find the strategy
no longer profitable (Bigelli, 1999). This extension of the model tries to
address these issues in a simple framework.

PROPOSITION 7. Suppose that institutional weakness leads to illegal
collusion of manager, CSs and venture capitalist at the expense of minor-
ity shareholders under the venture capital financing choice, while collu-
sion is generally not profitable or not possible under the going public
choice. In case of illegal collusion (when collusive profits are equally di-
vided and non collusive profits are bargained between the two colluding
agents) without significant penalties both effort and CSs share are higher
with respect to the base model and the potential divergence between -
cially and individually optimal choiceis enhanced.

As a difference from the base model consider the presence of minority
shareholders with a property right share of ay,s>0. Total available internal
finance is that provided by both control and minority shareholders. The
property right share of the control group before the investment is then:
acs= &y -aus. The share of external finance needed on total investment
costsis(I-CF)/I.

We assume here that controlling shareholders, the manager and external
financiers may decide to collude to hide project profits to minority share-
holders. If expected penalties are not high for the weakness of the judicial
system and if the managerial labour market is tight, as assumed in the
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base model, illegal profits are equally shared between CSs and the ven-
ture capital financier. This strategy will provide each of them an addi-
tional share cbayg/2, of firm profits, where d [0,1] is a measure of the
weakness of the institutional environment. We assume here that going
public involves more transparency versus minority shareholders and
therefore collusion is possible only under the venture capital choice. The
utility function of the manager under collusionis: Uy=t-y(€).

The CSs and the venture capital financier bargain a share of non collusion
profits of the firm. Therefore the value of the agreement for the two
counterparts may be written respectively as.  Vces=(a(l-
av9+d.)aus/2)(a+e) -y(e) or Ves=(a(l-aug+d.)avwsd2)(a+e) -y(e)-
CF', wheae CF'=a/(austag)CF and Wc=((1-a)(l-ayg9+d.)
aws2)(q+e)-CF'. The values of the two falback incomes are:
\_/csrm([al'(q +e))-t- CF',(1+r)CF‘)]1 and Vvc =rM where a,'=a,- dyg- M,
and e,'= (a0 - Ay mc)/ 2 When the fallback income for the control-

ling shareholders is given by the decision of going public (as thisis more
convenient than firm liquidation) - a'(q+€,) - t- CF'> (1+r)cF' - We get that:

3p-Ays -
2

- (b@+ M)+ b(a+e- a9 +a,(q+ ™)+ (a+9ldaykb - 3

a. =
¢ (L+b)(@+e)(L- ays)

+d(.)amsg/2. (16)

the controlling shareholders share is increasing in the degree of institu-

1
tional weaknessif fa _ E(aMS)(b -0 +2ws >0 whichis awaystrueif b>1.

1d 1+b 2
To check if the controlling shareholder share is higher under collusion we
must consider that if ays=0 the two shares coincide. It is enough then to

check that Y2 _ ;. Thisoccursif:

1TaMS
i? ) ; éb - Ja,W be+nM & 8, -ays- Mo 1
(q+e)ng(2 3us) aMS+g 1-a,, £ 1-a,, A gq+ 2 zl-aMs>0
(7).
Therefore sufficient conditionsfor_Y2_ to be positive are: i) CSs outside

flacus
option larger than VC outside option; ii) b*1 and iii) a, £ 5. With mana-
gerial Z€ero profit condition optimal effort becomes
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ez_b €2b(-a,)+bdaye +da,.d-a, )20+ b)- qu which is higher than
20+b) g 2b(1-a,,) a
in the model without collusion.
Under aweak institutional environment and not too low b the equilibrium
effort under the venture capital choice is higher when CSs and the venture
capitalist decide to collude.
Another clear result is that CSs wealth is relatively higher under the VC
choice if the institutional system isweaker as M . and M _ .
d d
Which are the effects on proposition 3? Imagine again that equilibrium
efforts are equal under the two financing choices so that:
3 -mc _ b €2b(l- ayg) +bdays +days[2(L+b) - (1-aus)]V. To check if social
2 2(+b)g 2b(1- ays) 8
and private indifference coincide we must compare CSs share under the
two different choices, since V*cs=(a(l-avs)+d.)aud2)(g+e)-y(e) and
Wr s =[1-(1-ap+ mc)] (L-ams) (g+e)-y(e). Given that if ays=0 the opti-
mal CS share under venture capital financing is equal , if ﬂ_a> o bri-
ﬂa NS
vate convenience of venture capital financing will be higher under collu-
sion than under non collusion and the divergence between private and so-
cial optimum will be enhanced. This condition is highly likely to be met
as, under eguivalence of effort in the two financing choices we found that
_fla_tends to be positive if: i) CSs outside option is larger than VC out-
flecws
sideoption; ii) b*1 andiii) 4 £ 5. W

PROPOSITION 8: In case of illegal collusion without significant penal-
ties if both collusive profits and non collusive profits are bargained be-
tween the two agents both effort and CSs share are higher with respect to
the base model and the potential divergence between socially and indi-
vidually optimal choiceis enhanced.'’

7 This example of collusive profits without significant legal penalties may help to explain
aso the effect of transparency costs (i.e. revelation of firm features to competitors) on the
decision to go public asit has the same analytical treatment if we consider (1-aug astrans
parency costs from going public proportiona to firm profits and (1-d the proportion of
these transparency costs which may be reduced through tax allowances
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Compare CSs wealth without collusion V'cs=a(1-ays) (g+€')-y(e)-CF
and with collusion V'cs=a'[1-(1-dau9](g+€")-y(e")-CF under the

venture capital financing choice. V'cs>V'cs if Wc"s>0 since

fd
V'es=V'c(d=0).
"~ qa ' )
Te =0 (- d)a,(a+e) +a"a,,(a +e) +a'(l- (- d)a,) 1o the third term
iszeroas o __b . By manipulating the above expression we find that

2(L+b)
the sum of the first and second term is positive if
e LY ags ~ rrc); a1'§+ b(1+r)M
Since the term in square brackets is positive and (1+b) is higher than g
CSswelfare is enhanced by collusion when they choose V C financing. B

@+ e)} a+ b)% (b@+r)M)+b(q+e)d- (1- d)a,s)+a,'(q+
|

PROPOSITION 9 Under illegal collusion with infinite penalty an egali-
tarian split among the three colluding agents occurs at the expense of mi-
nority shareholders with no distortion between privately and socially op-
timal financing choice

The egalitarian split of collusive profits is the result when prosecution of
the crime leads to infinite penalty. In this caseif one of thethree agentsis
left with less than one/third he may credibly threaten the other two agents
that he will go to court if he is left out of the agreement. This means that
in a bargain between him and the other two agents, the other two agents
outside option is minus infinity and their equilibrium share is zero. There-
fore there are no profitable deviations from the egalitarian split.'® The
bargaining on legal profits is subject to the same rule so that each of the
three agents gets 1/3. The maximising function of controlling sharehold-
ers under the venture capital option isWes=(2/3)(g+e)[1-(1-daug -y(e)
-(d3)[1-(1-damd (a+e) or

Wes=(1/3)(at+€)[1-(1-damg] -y(e).

'8 To have a robust equilibrium we must assume either a fairness argument in the utility
function of the agents which induce them to prefer the falure of the agreement to a non
egditarian split (unfair share of profits minus the fairness argument lower than the outside
option). Or the awareness of the agents threatening the other two will loose more from the
failed agreement and will then accept the egalitarian split.
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Then eyg=(1/6)[1-(1-daygd. Under social indifference (1/6)[1-(1-
dang =(ap-mc)/2. Then Wes>Wes if (1/3)[1-(1-dapng] >ag-me. Given
that (1/3)[ 1-(1-dang =ag-nc there is no distortion under the egalitarian
split.t®

PROPOSITION 10 With perfect information on the stock market legal
collusion increases the relative profitability of the VC choice for CSs
when project i ntrinsic value is sufficiently high.

Proof: Imagine that controlling shareholders own a second firm that is
part of the same group. Then collusion may be legal by selling assets of
thefirst firm to the second at a discounted price.

In this case imagine that the CSs invest all expected profits of the first
firm in capital goods and then sell the capital goods to the second firm
with a discount of (1-d. The first firm has now a debt of dg+e) before
making profits, while the second firm has a profit of dg+e) which may
arise when selling the capital goods at their market value. If the first firm
goes public new minority shareholders are informed and increase their
reservation value needed to become equity financiers. Without the intra-
group sale their investment would have been M=(I-CF) and their reve-
nues (1-ag+mc) (g+e€) with areturn of [(1-ag)(g+€)-(I-CF)]/(1-CF). After
the intragroup sale minority shareholders need a compensation of
dg+e)(1l-ag+mc). Therefore total CSs wealth with collusion under the
going public choice will be: Wcgc=au(g+e€)(1-d+(ag+e)ddg+e)(1-
ap+mc)-CF'-y(e). The new equilibrium effort will be: €% =
(ay+days)/2 which is higher than equilibrium effort under the base case.
The marginal increase in CSswelfare with legal collusion under the going

d

public choice
is:
%zam(q +e)+£a: -mc-a (1-d)- Ze]‘"ﬁ;c) =aMS(q+e)+[a:- me-a, (- d)- 24%

If the CSs opt for VC financing they have to bargain profits of
both the first and the second firm with the VC partner. CSs will get from
the origina company: a (gt+e)(1l-aws)(1-9-t-CF and a (g+e)d or

1% Note that in this case optimal effort and optimal CSs share are not necessarily higher with
than without collusion. Thisis because the advantage of a share of minority shareholder
profits must be traded off with the disadvantage of ahigher participation of the manager to
firm profits.
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a(g+e)(1-(1-d ays)-t-CF which is equal to CSs profit share under propo-
sition 8. Therefore Qe = b and
cL9 21 +b)

u- (b(1+r)M)+b(q+e)(1 (a-d)a,s)t+a, ' (q+ > ). The margindl in-
(1+b)(a+el- (- d)ays)
crease in CSs welfare with legal collusion under the venture capital

choice is. TV _
Td

E(l- @-d)a,g)(q+e”) +aa,s(q+e’) +a(l- (- d)a e
m S MS MS ﬂd

which is higher than zero (see proposition 8). Under effort equivalence
and for high values of project intrinsic value TV%s is higher than ™ési, .
1d fd
The difference between the two marginal gains is that, under the VC
choice CSs “steal” the old minority shareholders share of profits but have
to divide it with the venture capitalist, while under the going public
choice they entirely enjoy old minority shareholders share but only after
compensating new minority shareholders for the loss in their expected
returns.



Tab. 1 Synthesis of results on collusion

Illegal  with infinite

penalty

Illegal with wesk judi-
cid system (weak pen-
alty)

Legd collusion

Collusive profit split

1/3 each among CSs
the manager and the
venture capitalist

1/2 each between CSs
and the venture capitd-
ist (or bargained be
tween CSs and the
venture capitalist).

bargained between CSs
and the venture capitd-
ist if the firm opts for
VC financing. All for
CSs under the going
public choice

Legal profit split

1/3 each among CSs
the manager and the
venture capitaist

Bargained

bargained between CS
and the venture capitd-
ist if the firm opts for
VC financing. All for
CSs under the going
public choice

Ex post CSs share n-
der the going public
choice

lllegal collusion is not
possible

lllegal collusion is not
possible

Higher

Equilibrium effort wn-
der the going public
choice

Illegd collusion is not
possible

lllega collusion is not
possible

Higher than in the base
case

Ex post CSs share u- | 1/3[1-(1-dawd Higher if : i) CS outside | Higher
der the venture capital option larger than VC
choice outside option; ii) 31
andiii) a,, £ 5.
Equilibrium effort wn-| 1/6[1-(1-damg Higher if illegal profits| Unchanged

der the venture capital
choice

are split, equa if they
are bargained

Digtortion between CSs
private and socia opti-
mum (Proposition 3)

No distortion

Enhanced as VC with
collusion better than
VC without collusion
both when illegal prof-
its are split or bargained

Enhanced as legal col-
luson increases the
relative profitability of
the VC choicefor C

4.5 The effects of asymmetric information between controlling sharehold-

ers and the manager

In the base model we assumed no opacity between the controlling share-
holders and the manager. Therefore, controlling shareholders could regu-
late managerial effort up to the point where their marginal benefit were
equal to their marginal cost from manager effort. The problem was not
entirely trivial as part of costs of managerial effort could not be shared
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with new minority shareholders and the manager itself. In fact, after satis-
fying with equality the reservation utility and the reservation wage of
these two types of agents, controlling shareholders remained residual
claimants of firm profits and residual payers of manager costs. For this
reason, optimal managerial effort resulted to be proportional to their ex
post property right share.

If we remove this simplistic assumption and postulate asymmetric infor-
mation between controlling shareholders and the manager we find signifi-
cant changes in the optimal effort under the going public choice, in the
optimal CSs share under the VC option and therefore in the relative prof-
itability of the choice between the two financing options.

PROPOSITION 11 Informational asymmetry between CSs and the man-
ager reduces optimal effort under both choices and reduces CSs share
under the venture capital option. Therefore the CSs relative convenience
inlooking for a VC partner islower.

Consider the existence of two types of managers. The good quality man-
ager which has in mind a project of high intrinsic value (g) and the bad

quality manager which has a project of relatively lower intrinsic value
(g) - Utility function and total (effort plus intrinsic value) project values
for the two managers may be written as:

U=t-y(g U=t-y(9>Dp=q+es Dp=q+esU=t-y(Dp-q)U=t-y(Dp-q)-
The controlling shareholders offer the following scheme {;;} The scheme
achieves a separating equilibrium if good quality manager choosest and
bad quality manager chooses t . To get a separating equilibrium the
scheme must satisfy the following incentive compatibility and individual
rationality constraints:|cl;£_y ©p-g3t-y(Dp-aq):
ICZ:E-y Dp- g3 t- y(m_a) R U S oand |R2;Us 0. We can easily check
that, when I1C, and IR; are met, aso IR, is respected as:
IC,:t-y @p- @ t-y(Dp-q)*t-y Cp- g2 0 and therefore ¢y (p- g2 0.
Consider the following ex ante distribution of probability of finding good

and bad quality managers for the CSs. The distribution of managerial
types is such that n = prok(q :a) ,1-n = prob(q = q) -CSS therefore maximise

Wes =nWeg (@) +(1- n)Weg (9) -
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st. 1C,, IRy, IC;. Following the usual approach (Laffont-Tirole, 1986).We
neglect IC; and check ex post if it is satisfied. Rewriting 1C, as
Ust-y(p-q and giventhat y=t.y(@op-q We find that Tsy+t(g,

where f (g =y (¢)-y (e- Dy) ad e=(op - q)-We may therefore rewrite the
maximisation B

asiw, =np,@+Dp- -y (Dp- - 1 U]+@-n)k,@+Do- g-y (Dp-9)-1U]- CF
where T =f (op - a) by IC; and y =0 by IR2. Maximising with respect to
effort we get a, =y (Do- g+ '(p- 9)% y e<e,

and a =y '(Dp - q)» e=e, - We then get efficient effort and arent for the -

ficient type and inefficient effort for the inefficient type, since
€ ) =NEe - (1-ne- Therefore when y(e)=¢€’

f(e) =y (€)-y (e- Do) =€ - (e- Du)? =-2eDg+Dg?» & =(a,- m)/2 and

ep:@.'fﬂ, aSf(p- g=-20q and average manager wage is
e - q

t=v(t+R)+(@-n)t -

The controlling shareholders share under the VC option is smaller as the

outside option for CSsisless profitable.

s b(g+e- (1+r)M) +a (q+€, ) (18)
(@+b)a+e)

where e=ngyc - (1- n)e, and E:na\,C -(-n)q, -

To find optimal effort under venture capital financing CSs maximise the

following function:

Vs =nfa@(@+Dp - @) -y @p - @)- 1U]+@- m(@(@+Do-g)-y (Dp- g1 U]- CF

(19)
First order conditions are:
N I @B By B D0 g @r Do B =0 (20)
t-ng+Bgrop-9)-y @0 dgnga @+ Dp- B 111(95=0 (21)
& e u éfe ol

Considering that:

fa _nl(1+r)M -3,(a+€)| and fa _ @-n)a+nM- 61(3+6E<Au))J.

e @rb)arer fe a+b)(g+ey

And replacing them in the extended first order conditions for the high
and low quality manager we get respectively:

25



I(1+r)M a(a+ ve)| - S (are- (LM +a,@+e),)d (20)

(@+e+

@+b)g+e? 3 L+ b)(a+e) g
and:
26+ Dy l(1+|')'V| a(g+ epm))J @+ (a+e @+r)M)+a (q+ep(A,)) (21)
h - (L+b)(q+e? (L+b)(q+e)
By simplifying the first order conditions we find:,___b __1Dan and:
- 2i1+bi 1-n
=-_ b .
®2+b)

It is easy to check that proposition 3 changes. Optimal effort under the
two options changes in the same proportion with respect to the base
model. The optimal share changes under the venture capital option as
equilibrium effort and equilibrium intrinsic quality of the project are dif-
ferent. Consider that average intrinsic quality is the same under the two
cases (the average intrinsic quality of the project is equal to the homoge-
nous type intrinsic quality of the project in the base model). The differ-
ence with the base model then is a lower average effort which will reduce
the optimal CSs share as: Ta _ a, Proposition 3 is therefore
1€ [a+b)are]

weakened as, for an equivalent change in effort, CSs wealth is reduced
more under venture capital than under going public with respect to the
base case WF°

The rationale for the general result stated in this proposition is that the
weaker bargaining position of the CSsin the VV C with respect to the going
public choice makes CSs private costs of asymmetric information with
manager higher under the venture capital choice and this reduces its rela-
tive convenience.

4.6 The effects of volatility and financial crises
PROPOSITION 12: any change in stock price volatility which creates a

wedge between firm market value when it goes public and its fundamental
value does not affect effort under both financing choices and optimal CSs

2 |t is interesting to note that asymmetric information on managerial types reduces less the
optimal CS share under venture capital financing when going public is not profitable for

CSs Infactinthet case: , _ - (B@+0M - t)+ b(@+e)+ 1+ NCF with t>t.
L+b)g+e
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share under the going public choice. It reduces the optimal CSs share un-
der the VC choice, CSs wealth and the utility of risk averse CSs under
both choices. Since the negative wealth effect under the going public
choiceis stronger than the negative CSs share effect under the VC choice,
CSswillingness to go public is weakened.

Consider now that if the going public decision is taken, the controlling
shareholders are exposed to noise trading risk, which may shift the share
price away from fundamental value. Thisis a cost for risk averse control-
ling shareholders or new minority shareholders if they are liquidity con-
strained or if they have less than infinite patience and live in a world
where noise traders exist and "create their own space" (De Long et
al,.1990).

We formalise the first type of uncertainty by simply rewriting the profit
function of the controlling shareholders when they go public. If the fun-
damental value of the share is p=q+e, the share price is

s=q+e+ewhere e is the shock due to noise trading, with e ~N(O,
s?). The wealth of the controlling shareholders in the presence of risk
may be written as: W cs= ay(g+e+ e)-t-CF with  E(W c9=ay(q+e)-t-
CF =Ws and Var(Wcs )= ay’s?. Assume that both new potential
stock exchange shareholders and the control group are risk averse and
have a Von Neumann-Morgenstern CARA utility function of the form
U(W)=- exp(-aN) , where O is the coefficient of risk aversion. It is well
known that maximising the CARA is equivalent to maximising its condi-

tional equivalent, that is:
V[EW,o),Var Wa.)] = EWLq) - %QVaf(Wcs) .Therefore the controlling shareholders

utility function is changed into:u (w,.) =a,(q+e)- t- CF- %@ % If the

problem is just noise trading and if minority stockholders are risk averse
and have the same utility function as controlling shareholders they also
have a different reservation value. In fact  without
noise:U(Wsss) =(1- g +md(g+e)-M  while with noise their utility changes
iNo:UWL,)=(-a, +m)@+e)- M- _2952(1- a, - mt. (22)
Therefore to be compensated they re quire:

Wig, =(1- ag+m)(q+e+e)+%952(l-ao+mC)z' (23)
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The wealth of the controlling shareholders therefore becomes:
Wi =a,(q+e+e)- CF -y (e)- %gs *(1- a, - mc)? and their utility

UW') =a,(q+eve)- CF -y (9 - 265 *(l- a,- mo - —gs °a, - mof (24)

Therefore evaluating the effect of an increase in noise trader uncertainty
on the equilibrium controlling shareholders share under venture capital is
similar to evaluating the effect on it of an increase of (€). The main dif-
ference isthat the value to be subtracted from the controlling shareholders
wealth depends on the dimension of their initial share a; Controlling
shareholders with a small initial share are more penalised by noise trader
uncertainty.

In the Nash bargaining equilibrium noise trading corresponds to a de-
crease in the fallback income of the controlling shareholders. The modi-
fied fallback incomes for the controlling shareholders may be written as:

\7cs=m<§a1(q+e;)-t- CF_%gsz(l_ao_ mc)z,rCF)E' In this case we maximise:

max IogW=bIog:'a(q+e)-t- n‘a(%al(q+e;.)- t- CF - %gsz(l- a, - mc)z,rCF)§+
T e

+logl(1- a)(g+e) - L+r)M]
When the fallback income for the controlling shareholders is given by the
decision of going public (as this is more convenient than firm liquidation)

or a(q+e;)- t- CF- %gsz(l- a, - mg°>rCF,

first order condition gives:
a,-mc, 1

7 ) 5% L m) (26)

@+b)ag+e

that is lower than the equilibrium share obtained in absence of uncer-
tainty. Why is the position of CSs weaker under the V C option than under
the going public option? Because VC are needed to avoid noise traders
and thisincreaser their bargaining power.

The equilibrium value of e will be given by the solution of the system in-
cluding (26) and the first order condition of the controlling shareholder
maximising problem when he chooses venture capital financing. Again

b(@+e- L+rM)+a(q+

a-=

21 Remember that noise trading volatility affects counterpart wealth and utility only under
the going public choice.
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___ b so uncertainty decreases the optimal controlling shareholder
2(L+Db)

share under venture capital, but does not affect the optimal effort. In con-

clusion it is easy to check that the negative wealth effect under the going

public choice is stronger than the negative CSs share effect under the VC

choice, therefore CSswillingness to go public is weakened.

&

4.7 The effects of a more efficient market for corporate control

PROPOSITION 13 Under reasonable assumptions the possihility of take-
overs in the stock exchange (implying an efficient market for corporate
control) generates an increase in effort under the going public choice and
an increase in CSs share under the VC choice if the intrinsic value of the
project and the property right shares of old minority shareholders are
high. It generates a reduction in CSs effort under the going public choice
and a reduction in CSs share under the VC choice if the productive inno-
vation introduced by the takeover is high.

If the effort effect under the going public choice is lower than the bar-
gaining effect under the VC choice higher intrinsic value of the project
and higher property right shares of old minority shareholders (higher
productive innovation introduced by the takeover) increase (reduces) the
likelihood of the VC choice.

Consider that, under an efficient market for corporate control, existing
minority shareholders may, with probability |(e)<1, come out with a
project with higher intrisic value vys=q+i (where i > e represents the su-
perior ability of the new management or the innovation brought into by
the minority shareholder) and take over the firm. The hypothesis is that
the CS initial share a . is lower than 50%, and that the old minority
shareholders can acquire the control share on the market when the firm
goes public. We also assume that | '(e)<0 as higher effort from the CSs
may reduce the probability of takeover. Incorporating in a simple frame-
work the Grossman-Hart (1980) idea we state that the higher the ex ante
property right share of minority shareholders the lower the winner curse
effect and therefore the compensation of the CSs for releasing control
over the firm. CSs anticipate the hypothesis that a takeover occurs in
choosing the financing option. The winner curse effect occurs as CSs ac-
tions are individually taken implying that control group members can re-
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fuse to tender if the compensation is not adequate. The control group un-
der the going public option therefore maxmises:

Wes=(1-1 (e))[an (a+€)-t-CF']+ 1 (€) (1-aug [an (q+i)-CF']

wherea, =a - Mc=a, - a,c- MC and CFt=a_l
We assume here that, if the takeover occurs, manager wage will be paid
by the new control group. | (€) (1-aw9 [as (q+i)-CF'] is CSs compensa-
tion in case of takeover. The ex post share of CSs profits is unchanged as
only CSs and not new minority shareholders have disadvantages from
takeover risk. Therefore takeover risk has no effects on the reservation
value of new minority shareholders. The equilibrium effort changes as the
new first order conditionis: ,

(11 (e) a1’ (e)[a (qte)-t-CF' ]+l (e) [(1-awg [a (q+i)-CF']]+

- (H (e))y o)

Assuming that | (e) is linear in e(l ﬁ(e) = 0) and given that

Yy (e) = e’ optimal effort solves the following second order equation:

| el - d2fi-1)+1 @]+ (- 1, - 1 d,2,0- (1- 2, ]

where :a= 1 ¢e)<0; b=-[21- 1 )+I ¢e)a,| <0; if2(L- | )>|l Ceh,:

c=(1-1)a, - | ({aMSalq- (1- aMS)ali] >0 when g is much

larger than i , || ¢sma|l and &, large.
Ruling out the possibility of negative effort, The solution

- ’ 2_
w—m_SnCeE>O,E>O , E)O
2a flo fic

Ta
An increase in the efficiency of the market for corporate control has an
uncertain effect, affecting bothb and c.
Anincrease in i has a negative impact on effort (discouragement effect),

c Te

since W <0and E >0. Externa innovating ideas which may improve

is.e=

firm profits are a positive externality for the existing CSs, the higher they
are, the more waisted CSs effort to implement their relatively less profit-
able project. Increasesin q and in ays have a positive impact on effort

(incentive effect), since Te >0, Te >0 and Te. 0. In fact the effect
Tl flaws fic

of ays reduces the winner curse phenomenon, thereby lowering CSs

30



benefits from atakeover. Therefore this effects leads them to increase &f-

fort.

We may therefore imagine that effort may be higher (than under the base
case) under the possibility of takeover when project intrinsic value is high
and when the share of existing minority shareholders is high, while it is

lower the more market regulation reduces the possibility of takeovers.

The change in the optimal effort under the going public option must affect

the optimal CS share under the venture capital option. In fact:

Ja _ a, . The equilibrium share will be higher if €*pcc) > €*p

fe. l(+b)(a+e)

or lower if € pcc) <€ p. Therefore when the going public option yields a
relatively higher equilibrium effort, the venture capital option yields a
relatively higher equilibrium share for controlling shareholders and

viceversa.

If the effort effect under the going public choice is higher than the bar-

gaining effect under the VC choice higher intrinsic value of the project

and higher property right shares of old minority shareholders should in-

crease the likelihood of the VC choice.
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Tab. 2 Synthesis of results on the effect of asymmetric information, stock market volatility
and more efficient corporate control on the decision of external equity financiers

Asymmetric in- | Stock market | More efficient market for corpo-
formation be | volatility gener- | ratecontrol
tween CSs and|ated by noise
the manager trading
Ex post CSs|Equal to the base | Equa to the base | Equd to the base case
share under the | case case
going  public
choice
Equilibrium Lower thaninthe| Equa to the base | Higher for high intrinsic value of
effort under the | base case case the project and high property
going  public right shares of old minority
choice shareholders. Lower than in the
base case for high productive
innovation introduced by the
tak eover
Ex post CSs|Lowerthaninthe| Lower thaninthe| Higher for high intrinsic value of

share under the
venture capital
choice

base case

base case

the project and high property
right shares of old minority
shareholders. Lower than in the
base case for high productive
innovation introduced by the
takeover

Equilibrium

Lower thanin the

Equal to the base

Equal to the base case

effort under the | base case case

venture capital

choice

Distortion be | Weakened Enhanced Enhanced for high intrinsic
tween CSs pri- vaue of the project and high
vate and socia property right shares of old mi-
optimum nority shareholders when effort
(Proposition 3) effect is larger than bargaining

effect
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Conclusions

The paper presents a theoretical analysis of the determinants &-
fecting the controlling shareholders choice between going public and
looking for a venture capital partner when they are in need of external eg-
uity financiers. In the model the two choices are strictly connected as ex-
pected controlling shareholders profits under the going public option rep-
resent their outside options in case of failure of reaching an agreement in
the bargaining process with the venture capital partner.

Another feature of the model is that controlling shareholders
regulate managerial effort up to the point where their marginal benefit is
equal to their marginal cost from manager effort. Therefore, under the
going public choice, they remain residual claimants of firm profits and
residual payers of manager costs after satisfying reservation utility of
small shareholders and the reservation wage of the manager. For this rea-
son, optimal managerial effort is proportional to their ex post property
right share. On the contrary, under the VC choice CSs fully bear manage-
rial costs while they enjoy effort benefits only in proportion to their bar-
gaining power.

As a consequence, the main advantage of going public for CSs is
that they have a stronger bargaining position as they face dispersed small
shareholders and not one strong shareholder. The main disadvantage is
that small shareholders suffer more from informational asymmetries and
are risk averse so that the compensation they require to participate to the
venture may betoo costly for CSs under high financial volatility or when
the firm is not well known to them.

In addition, we find that for high values of their ex ante property
right share controlling shareholders prefer the venture capital to the going
public financing solution even if the first is socialy inefficient. This is
because an increase in ex ante CSs ownership generates a change in the
difference between the social value of the going public versus the venture
capital choice which is higher than the change in the difference between
the private value of the going public versus the venture capital choice.

The paper also shows how a weak institutional environment
which fosters legal and illegal collusion under the VC choice at the ex-
pense of small shareholders reduces the relative collusion under the VC
choice, reduces the desirability of going public and enhances the diver-
gence between private and social optimum when the control group has a
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high ex ante ownership share. In the same way, an increase of stock mar-
ket volatility reduces the relative convenience of the going public choice
for anegative wealth effect on CSs which need to compensate risk averse
new minority shareholders.

The results provide a theoretical framework which helps to ex-
plain recent empirical findings on a large sample of Italian small medium
firms which show that proxies of informational asymmetries, investment
size and the weakness of the institutional environment are crucially and
positively related to the willingness to prefer the venture capital to the
going public choice (Becchetti-Cavallo, 2000). These results may also
provide atheoretical framework which helps to interpret the links among
three more general and well known stylised facts of the Italian economy
such as its low stock market capitalisation/GDP ratio, the concentrated
ownership of small-medium sized firms and their difficultiesin upsizing.
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Appendix

TABLE Al Different characteristics of firms which want or do not want to go public (firms
choosing the alternative option are excluded from the sample)

Unfiltered sample Filtered sample

Firms Firms Firms Firms [ Firms | Firms
which which do | which which | which | which
intend to| not intend| intendto| do not | intend | do not
look for a| tolook for | go pub-| intendto| to go | intend
venture a venture | lic go pub-| public [ to go
capital capital lic public
partner partner

Employees 96.88 12357 32715 | 12330 | 3574 | 1399

2 2

Foundation year 1974 1974 1974 1974 1973 [ 1973

Group affiliation (percent) 26.86 23.08 50.54 22.95 56.09 | 27.54

Family owned firms (percent) 66.15 63.73 57.95 63.64 58.22 | 64.30

Avg. Number of controlling| 2.13 1.93 1.83 1.93 171 | 191

shareholders

Avg. share of the controlling| 89.58 82.92 84.24 83.05 83.36 | 83.32

group

Share of firms declaring a suc-| 79.10 72.07 79.12 7214 80.48 | 72.40

cessful product or process inno-

vation in the 1995-97 period (pa-

cent)

Share of subsidised firms (per-| 59.70 40.56 53.33 40.04 56.79 | 40.33

cent)

Share of subsidised investment | 12.03 11.76 12.25 1175 1192 | 11.31

(percent)

Share of firms which declare to | 37.87 14.83 16.66 14.86 14.63 | 14.39

be credit rationed (percent)

Share of firms with product qual-| 30.30 2781 54.44 27.84 58.02 | 29.88

ity certification (percent)

Share of investment financed by | 35.37 48.19 42.77 48.32 4355 | 49.27

retained earnings (percent)

Share of investment financed by | 28.04 22.45 23.07 22.77 21.65 | 21.86

long term bank debt (percent)

Share of investment financed by | 10.71 6.99 4.84 6.91 331 | 6.77

short term bank debt (percent)

Share of credit with thefirst bank | 32.16 30.18 26.95 30.20 26.85 | 30.19

(percent)

Number of banks with whom the| 8.26 6.11 10.45 6.11 10.96 | 6.19

firm hasrelationship
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Average yearly 1995-1997 phys-
cad investment per employee
(million liras)

111.46

27.68

15.67

21.77

16.94

26.57

Average yearly 1995-1997 R&D
investment per employee
(million liras)

3.02

1.65

3.40

1.66

3.62

158

Leverage (percent)

11.88

8.48

10.65

8.48

11.04

7.83

1997/1995 Net sades growth (per-
cent)

1321

18.34

48.23

18.23

51.99

19.78




