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1. Introduction

Attempts by the Russian Government to promote economic growth have led to the emergence of
financial-industrial groups (FIGs). A federal law concerning FIGs was adopted in the middle of
1995 and currently it is claimed that six such conglomerates control over 50% of the Russian
economy. While this share is probably overestimated, it points to the growing influence of FIGs in
the economic landscape of Russia and provides incentives to look closer at the causes and

consequences of FIGs formation.

The standard approach to the analysis of the advantages and disadvantages of such formations
appeals to technological complementarities that are realized by the integration of different
enterprises, and the cheaper access to funds which can be obtained from banks participating in FIGs.
If a bank does not participate in a FIG it is primarily interested in the repayment of loans but it does

not care directly about the borrowing enterprises performance in the economy.

Currently there are two major types of FIGs in Russia: industrial and bank-led FIGs. Many of the
official FIGs are organized along industrial lines and are comprised of enterprises that were
connected in the past (that were part of some ministry, for example). Typically the legal basis for
these FIGs is provided by presidential decree. The other type are those FIGs formed by some major
bank, such as Menatep, MOST-bank, etc.

Russia is specific in the sense that FIGs which are based on banks (and which are not formed by the
President’s decree) almost always are characterized by mutual cross shareholdings. There may be
some special benefits that the financial core may provide. One argument, for example, is that banks
are reluctant to lend to non-affiliated firms because of the difficulty of ensuring contract fulfillment,
and choose instead to purchase shares so that they can enhance their monitoring. From this

perspective, incomplete information exposes the bank both to moral hazard and adverse selection.



I believe that FIGs are mainly formed to overcome problems of institutional underdevelopment.
First, the Russian legal system does not provide firms with adequate mechanisms to undertake
complex transactions, or transactions with new partners. Second, inadequate financial information
and collateral system creates an environment of financial underdevelopment. Cross-ownership
allows member enterprises to, at least partly, to cope with these problems. Third, cross ownership is
very useful in supporting informal profit seeking activities; it opens the possibility that income and
expenses can be spread across the different firms in FIG in order to minimize the tax burden on the

group as a whole.

Not only firms have incentives to be involved in FIGs, but for banks FIGs are not less interesting to
be involved in. Equity participation affords commercial banks greater security via increased ability
to monitor enterprises (see [2]). In Russia, it is sometimes the only way to get any information about
enterprise’s activity. Thus, I assume that banks are very interested in FIGs participation, the only

problem which is left is how bank can choose partners.

With absence of the reliable information about candidate firm’s activity it is quite difficult to
choose between two initially identical firms. I develop below the model when initial statement of
the bank about its intentions to invest (participate in FIG) provokes firms to signal about their
financial positions. I consider that bank has to choose between two firms which are ex-ante identical
and outsider cannot observe whether they are ‘good’ or ‘bad’ producers. However, in order to attract
investment, these firms start to signal their type. In this paper I consider the standard signaling
model as in [1], [3]. The model described in the paper allows to get socially optimal distribution of
investment between firms. This model works only when bank intends to buy the share in the firm in
which it wants to invest (only in this case the bank has an incentive to invest in the best firm) and

does not work in the case of simple lending.

The paper is organized as follows: the first chapter describes the general model and provides all
auxiliary results for future development of signaling model disregarding the way of signaling of the
firm. The second chapter considers two different types of signals: by export and by output. Third

chapter contains conclusions.



2. Chapter 1.

The model

Let us consider two firms compete in quantities and two countries: “home” and “foreign™ (the rest
of the world).

Let the demand function at home be g =1-p and let Cc represent the constant marginal cost of
production (MC=c).

Let A be the max. production capacity of the firms and assume that the firms are sufficiently large,
that their production choices on domestic market are not constrained by their capacity.

Let the price on the foreign market be E, <0. However, the firms have the opportunity to decrease
their marginal costs to c, through appropriate investment in the amount of a rubles, where ¢, <c,
and c, > p.

Suppose also that neither of these firms have liquid assets on hand for the investment. Based on
their differing investment prospects, we call firm 1 the “good” firm and firm 2 the “bad” firm.

There is a bank in this economy which has a available rubles for investment in firms. We assume

that the profit from investments is divided equally between the bank and the firm.

We consider a two period model:

In the first period the firms produce their output and sell it at the home and/or at the foreign market
and receive their first period profits. Then, the bank decides in which firm it wants to invest, and
after the investment takes place we come to the second period.

In the second period the firms again produce and sell output and the realization and distribution of

the second period profits takes place.

The problem for each of the firms is to maximize a weighted average of their profits in the first and

second periods: 1, = AT, +(1— A) 77 where 1T, is the profit of firm j in period i; the problem for

the bank is to maximize its profit in the second period.



Without investment, in each period the firm i chooses its output ¢, to maximize its profit and,

solving the corresponding Cournot game, we find:

_ _1-c
Ch—CIz_T
_1+2c
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and the profit of each firm in each period is 77 :(p—c)q: 5

(See the Appendix for a proof.)
Let T[iz(k) be the gross profit (without deducting for investment and together with the share that
will go to the bank) of firm i in the second period, under the assumption that the investment took

place in firm k.

First, consider the situation in which the bank invests in the second firm.
In this case, the results are (see the Appendix for a proof):
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If now we consider the situation in which the bank invests in the first firm and if ¢, > p, then the

results become (see the Appendix for a proof):
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(Note: we assume that 1+ ¢, >2¢ because we want the price p to be higher than the marginal cost of
the firm in which the investment was not made.)
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And, if ¢, < P, then in equilibrium (see the Appendix for a proof):
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(Here and throughout the paper, the notation ‘*’ indicates the situation where ¢, < p.)

To find the net profit of the firm (in which the investment takes place) in the second period we
should subtract the investment a and the half of the excess profit (which goes to the bank) from
the profit of this firm.

So, the net profit of the firm i in the second period in the case when it receives the investments

funds, is:
m(i)-a-m i)+ T «
netrm, = 200 rqz+r[i2:M——ifi=2orbothi=l and ¢, >7p,
2 2 2
(1) + a
netﬁlz%—zif ¢ <p.

Let us introduce the following notation:

B, = netrr, - 17(2),



Here B, can be interpreted as the lost benefit for firm i, in the sense that B, is the difference
between the profit of the firm i in the second period under the assumption that the investment was
made in this firm and its profit in the second period under the assumption that the investment was
made in the alternative firm.

We assume that B, >0, él >0, B,>0 and I§2 >0, because we are interested in the case when the
firm that receives the investment funds is more profitable than it would be if the other firm receives

this money.

Remark 1.

We denote D, = 7'[2( j) — 17, i # j. This means D, is the additional payoff which the firm i receives

in the case when the investment takes place in the other firm in comparison with the case without
investments at all. (Analogously if ¢, < p: D, = 72(1) - 72.)
(1+c; -20)" —=(1-¢)* _(c;—c)(2+¢; -3c) (c—¢;)(3c-2-¢))

9 - 9 - 9 ’

5. = (1+p-2¢)* -(1-¢)* (c-P)3c-2-P)
2 9 B 9 '

Thus, we have: D, =

Because we have supposed that 1+c, >2c and we have 1 > ¢, we have 2+c, >3c, hence
3c-2-c, <0.But ¢, >c,, hence 3c-2-c, <0 and if P >c,, we also have 3c—-2 -] <0. So, we

obtain D, <0 and [32 <0, which means that a firm is worse off if the other firm invests.

Remark 2:
Because 711°(1) > 1(2), 717(1) > ©(2) and 77 = 7T we conclude that the bank will always

prefer to invest in firm one (the good firm).

Let us suppose that the quality of firms can not be distinguished by the bank, so, the good firm
might be interested in signaling its type. We consider two types of signals: signaling by exports and

signaling by output. We consider these two cases separately.



3.  Chapter 2.

Case 1. Signaling by exports.
Before trying to describe this situation in general, we would like to prove the following proposition.

Proposition 1.1. There is no pooling equilibrium.
Proof. Let both firms export ¢, =§, = . Hence, in the second period the bank chooses the firm for
investment randomly, with equal probability. So, the expected profit of firm one in the second

netrt, + 17 (2) netri, + 1T (2)
2 (or 2

period is if ¢, <P).

If now the first firm increases its export by & then in the first period it bears additional losses

accounted for s(c - ﬁ) but in the second period its profit will be netrt, ( net7i, in the case ¢, < p).

B, B .
So, it increases its profit by;l, (71) but B, >0 ( B, >0) and therefore even with small & the first

firm can improve its average profit. The proof is completed.

The fact that in this case there is no pooling equilibrium means that investment is always made in

the better firm (there is socially optimal investment).

Thus, we see that we can have only separating equilibria, but we should also say several words
about what such a separating equilibrium would look like. Firms have losses when they signal by
exporting, so , they signal only if their future profit will be high enough to cover these losses.
Because the gain from the investment of the first firm is higher than the gain of the second firm,
firm 1 is ready to bear higher losses than firm 2. The bank knows this fact too, and so to reveal the
good firm it should play the following strategy: Give the money for investment to the firm with
larger exports.

Because we are looking for the separating equilibrium in which firms play different strategies the

bank can distinguish between them.

10



Consider a potential equilibrium in which the second firm does not export while the first one

exports the amount @, (such that it is not profitable for the second firm to export more than ()

More formally, this @, should be such that:
(1-4) B,

Ac-p)g =(1-2)B, O @ = A oop

(in th ¢ <P wehave § =02 5, )
in the case ehave §, =————).
1 < P we have ¢ A c-p
(The assumption that second firm, if it were export @, will merge with bank with probability 1 (not

0.5) is based on the assumption that second firm will export ¢ + a where a is small.)

Let us find the additional profits which both firms receive in this equilibrium in comparison with

the situation without investments at all (we denote these additional profits as E, and E, (in the

case when ¢, <P, we call them

11



So, in this case, the worse firm has losses comparing with the situation with no bank at all. Thus, the
result has obvious explanation: in the process of signaling by export the profit of the second firm at
the domestic market does not change in the first period (there is no bad firm at the external market
since price there is lower than costs and we have separating equilibrium). In the second period the

profit of the second firm decreases because of decreasing costs of the rival firm.

Let G = E, —E, be the difference between the gains of the first firm and the second one (in the case
when ¢, <P let G= Iél —Iéz).

So, we have:

G =(1-)(netrr, —net7g) =(1 - ))él.n—tl:

2 L
_(1=2) E(1+c—2c1)2 _(1+c—2c2)2 El:(1—/\) (¢, —¢)(1+c—c, —cz)'
2 5 9 9 g 9

We have that if c, is only a little bit larger than c,, then G is small and E, is only a little bit larger
than E, but we have E, <0.
So, in this case if ¢, =c, —€ where & is small we have that E, <0 and therefore both firms

suffer losses when the bank appears at the market.

Oy (1) - 72(2)0

G = (1-A)(netrt, —netrr,) =(1 /\)D—

0
:(l—A)gl+c—2ﬁY__0+c—2%)2+/%ﬁ_c)gz
2. g 9 9 15

- _g - 0
:(1—/\)E(C2 p)(l J;C P C2)+A(ﬁ—cl)D
g |

From this formula we can conclude that even if c, is slightly different from c, and A is large, then
G can be also large (because of the possibility for the firm to export) and E, > 0.

But even 1n this particular case, with ¢, and ¢, sufficiently close it can be true that él <0 and both

firms receive lower profits if a bank is available to make an investment loan.

12



This phenomenon (in which the existence of a bank leads to losses for both firms) can take place
because an investment in one of the firms has an external effect on the profit of the other firm;
therefore, firms will compete for investment not only to directly receive higher profits, but also to
avoid the losses that they will have if the other firm receives the loan. The cost of their competition
in the first period can be larger than their profits in the second period, causing both firms to be

worse of, while the bank still makes a profit on its loan.
Case 2. Output as a signal

Now, let the total output of firms be observable by all parties, including the bank.

Let Q =gq; +Q; be the output of firm i; ¢, is the sales of firm i on the domestic market and {; is the
sales of firm i on the foreign market.

Assume that the bank invests in the firm with the larger output. Below, for notational simplicity, we

AP

do not write above the variables in the case where ¢, < p. We will consider only the case where

C, > P, although all the results obtained below can be easily adopted to the case ¢, < p.

Proposition 2.1. There is no pooling equilibrium.

The proof is similar to the proof of proposition 1.1:

Assume that a pooling equilibrium Q, = Q, exists. Hence, the expected profit of firm one in the
second period is (netrr, + 77°(2))/2. If it increases its production Q, by &, for example increasing @,
by &, the firm bears additional losses amounting to 8(5 - C), but it wins the bank loan. Therefore,
its expected profit in the second period is netrr,, i.e. the firm increases its profit by B, /2. Since
B, >0 by choosing € which is small enough, firm 1 can increase its weighted average profit.

Hence, the initial state is not an equilibrium. The proof is completed.

Let us find a separating equilibrium. Since in a separating equilibrium the bank can distinguish
between the two firms and, hence, chooses to loan to firm 1, then the second firm maximizes its
profit in the first period given ¢, and @,. The first firm chooses @, and §, in such a way:

(1) to maximize its profit in the first period; and

(i) to make the intervention of the second firm unprofitable.

13



In this connection some interesting questions arise.

1. Is it possible that @, >0 and under which conditions will this take place? In other words, when
does firm 1 signaling through total output, choose to export? It happens (and it will be shown
later in the text) that it is possible that @, >0, i.e. the firm exports in the first period, even when
c, > P, i.e., after investing the firm will not export.

2. Does q, increase or decrease compared with the situation without investment? In other words, is
it possible that the firm will decrease sales on the domestic market when it has the opportunity
to signal its type through total output?

3. Isit possible that 1—q, <c, i.e., that the price on the domestic market becomes less than costs,
leading firm 2 to go exit the market in the first period?

4. Is it possible that 1-q, <P, i.e. the price on the domestic market becomes less than the price
on the foreign market?

5. What are advantages and disadvantages of signaling by output compared with signaling by

exports?

Obviously, the bank will be indifferent between these two cases because the cost of signaling is paid
by firm 1. Of course, firm 1 is not indifferent between these situations. Moreover, in the case of
signaling by exports, the signaling of firm 1 does not have an external effect on the profit of firm 2,
while in the case of signaling by output the change in (, has an external effect on the profit of firm

2. Thus, firm 2 is not indifferent between these situations, either.

Let us write the problem more formally.

Let g, and @, be the first firm’s outputs. Consider two cases: first, when 1-g, >c and then, when
1-q, <c.

1. If 1-q, >c we have that firm 2 will also produce and its problem will be

1-c—q,

(1-c-q, -q,)q, - max 0 F.O.C: g, =—

14



2-2q,-1+c+q, _1-q,+C

So, we can find p=1-q, —q, = > = ) and the profit of the second firm on
2
. . _ _ (1 —C— ql)
the domestic market will be F, = ( p —C)q2 =
. . _ _ (1 -C-— Q1)
The profit of firm 1 on the domestic market will be F, = ( p- C)q1 = q,

If firm 2 wants to compete with firm 1 for the bank investment, when it chooses q, and
g, =q, +d, —q, (in fact, it should be G, =q, +§, —q, +&, but & can be small), than ¢, in the
first period will be chosen from the profit maximization problem:

(1-c-q, -a,)q, +(q, +d, —0,)(F —) - max, and we have

= 17ET0 TP _1267p

1-q9,+p . 3¢,-1+p
Tl’and%le

g, =0, but, as will be seen later, these conditions are automatically satisfied.)

p=1-qg,-q, = +{,. (We should also note the constraints ¢, =0 and

Thus, the gain of firm 2 from the intervention into the investment seeking is

(I-g,+p-2c)(1-q, -p) 3q,-1+p _ o
1 e (P-o)+q,(p-c)

F,=(p-c)q, +0,(p —¢) =

4 2
and the additional profit from this intervention is
- 3 o p*-2p+2c
AR, =F, -F :Ech(p —C) +4,(p —©) #

So, the problem for firm 1 is:
DA LF+8,(P-0)] +(1-2)B, — max,
O st: (1) AAR +(1-A)B, <0,

(2) g,=0.
It is easy to show that (1) is satisfied with equality. Let us suppose that (2) is not binding and we can
omit it. By doing this, we can, firstly, find the conditions under which (2) is not binding and,
secondly, find the solution q,, ;.

1-A

From (1) we obtain AF, = T B,. Hence,

15



1-A p’-2p+2¢c 3

gq(p-c)= 3 B, - 1 —qu(ﬁ —C). Substituting this expression into the problem for
. . . I-c g .
firm 1, taking the FOC with respect to (,, and using F = qu — . we obtain
_l-c 3 5 —c _1+2c-3p -0

3

Recalling the condition 1-¢, >c leads to the following condition on (P,c): p> , and q,

can be found from (1).
1-A B, AF
Q=75 p-c ﬁ—c:
- 2 e
- T g g (g +
_1-2B, _3(1+2c—3ﬁ)+ﬁ2—2ﬁ+202
A c-p 4 4(c-p)
_1-2 B, 3[c+2c” -3pc—p —2cp +3p°] +p° 27 +2c _
A c-p 4(c-p)
_1-A B, 5c+6c’-15pc-5p +10p°
A c-p 4(c-p) '

]:

So, we have derived the two conditions

1-A B, _Sc+6c’ ~15pc-5p+10p°

sk
X c-p i(c-p) ©)
and
~>4c—1 s
P> (%)

These conditions are sufficient to make @, >0, which means that firm 1, in the process of signaling
by total output enters the foreign market. Note that condition (*) always holds if A is small enough
(that is, if future profit has a large weight in the firms objective function), but a situation (if p,c, A

are high) where this condition does not hold is also possible. In that case §; =0 in equilibrium and
there is no participation at the foreign market. In such case, taking §, =0 we can find q, simply

from (1):

16



3 _(-X» B +ﬁ2—2ﬁ+2c
27T - 4e-p)

> 0.

Moreover, because (*) does not hold we have

(-0 B, _ p’-2p+2c_3(1+2c-3p) <o

) (c-p) 2c-1) 4 and we can conclude that
3 3(1+2c-3p 3(1+2¢c-3
qu < % So, a sufficient condition for g, <1-cis 1-¢c< %, which can
4c-1

be rewritten as p > 3

So, we have that q, <1-c if and only if condition (**) holds. So (**) is a necessary and sufficient

condition to have a situation where the second firm will produce in the first period. Moreover, if

both (**) and (*) both holds, then , >0 and firm 1 will export in the first period.

Proposition: Firm 1 increases its sales on the domestic market in comparison with the non-

investment case, when there is signaling by total output and when 1-q, <c.

Proof:
4c-1 1+2¢c-3p 1-c+3c-3 1-c 1-c¢
If §>0 and p> , then q,= P ﬁ> > . Hence, firm 1
2 2 2 3
increases its sales on the domestic market.
4c-1 1-c

If §>0and P<

Ahm1q1>l—c>—§—,

e __4c-1 . . . p’-2p+2c 2
if §,=0 and p> , then ¢, 1s located in the interval from —————0; to
4c-p) 3
3(1+2c—-3p) 2
— .
4 3
. . l-c . : P -2p+2c 2 1-c . :
Is it possible that g, <——7? It is possible only if ——————[F- <——, which can be rewritten as
3 4(c-p) 3
l1-c

P’ +2c’ -2Pc <0. But ¢> P and 4¢* —4pc >0 leads to a contradiction. Hence, g, > 5

17



C
sthen ¢, >1-c> 3 So, the proposition is proved.

If §=0and p<

Now, consider the second case; when @, > 1—c which implies that firm 2 goes exit the market in the

first period.
In this case, F, =0, F, =(1-q, —¢)q,, and IE2 does not change. AF, = IE2
The problem for firm 1 will be

EA[F1+ql(ﬁ_C)]+(l _/\)Bl — max,

ql’ql

Os.t.: (1) AAF, +(1-1)B, <0,
@  g=0

As before, we can take (1) as an equality and assume that (2) is not binding. So, from (1) we find

1-A_ (=g, +P-20)(1-q, =P) 3q,-1+P _

q,(p-c)=- A B, 4 9 (p-o=
q; 1+p-2c+1-p 3 _

_Tl +q,[ 4 —E(p —C)] +constant =
q; 1-3p+2c

= _Tl a, T + constant.

Substituting this expression into the problem of firm 1 and taking FOC with respect to ¢,, we

1+2c-3p

3
5 = 0 which can be rewritten as q, = 5 (1-p).

obtain —2g, +(1-c) —% ¥

Conditions for §, =0 can be written from (1) analogously with the previous case. The result is an
unwieldy formula that does not contain important information for our purpose, so, we do not write it

here explicitly.

3
Remark. q, = g(l —P), hence p <1-q. This means that the price on the domestic market will

always be larger than the price on the foreign market.

18



4.  Chapter 3.

Results

1.A signaling game as analyzed here is possible only under a situation where the bank has partial
ownership in the firm that it lends to. In the case without partial ownership (with pure lending) the

bank is indifferent to which firm to invest.

2. With partial ownership, investment always takes place by the more efficient firm.

3. It is possible that during the “investment-seeking” period, the price set by a ‘good’ firm is lower
and its exports are higher than after the investment. Moreover, it is possible, even when firms signal

by output, that the ‘good’ firm will export before the investment and will not export after it invest.

4. The ‘bad’ firm usually is worse off in comparison to the case where there is no possibility to
invest. The bank, alternatively, always makes a profit. The ‘good’ firm may be either better off or
worse off. So, the possibility of investment may benefit the industry or may lead to losses because
of the firm’s losses during the investment-seeking period. But because these losses are due to price
decreasing (and this price rarely falls lower than marginal costs), the investment usually leads to a
benefit for society, where society includes not only the bank and the firms, but also consumers.

5. In the situation with the signaling by export the first firm should export such amount that it is
unprofitable for the second firm to compete for investment. At the same time in the situation with
the signaling by output the first firm can use two instruments: domestic sales and export.

To increase the possible losses of the second firm from interventions the first firm can either raise
export or decrease domestic sales. For the second case (decreasing of domestic sales) the first firm
allows the second one to have more profit in the first period. In the exchange the second firm will
not compete for investment.

However, this case is impossible and ‘good’ firm increases sales at the domestic market.

So, the ‘bad’ firm has losses in both periods.
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Moreover, it is possible the situation when the first firm sales so much at the domestic market in the
first period that the price at this market becomes lower than costs and the second firm has to leave
the market in the first period. At the same time, the price at the domestic market is always higher
than the price at the external market.

Intuitively, price decrease at the domestic market has twofold effect on profit of the first firm.

(1) Lower domestic price affects profit of the first firm directly.

(i1) The profit of the second firm goes down that lowers losses when second firm competes for
investment. Second firm will not compete for investment if its possible losses from this competition
are higher than some fixed amount (possible losses equal the profit of the second firm if it does not
compete for investment minus its profit if it competes).

Thus, to prevent second firm from this competition for investment the first firm should increase its

output in the first period and this leads to additional losses for the first firm. This is indirect effect.
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Concluding remarks

Described model does not work for the case of debt contract. The main reason is that in the case of
debt contract the return of the bank consists of the principal and the interest payments, so, the bank
is indifferent to which firm (‘good’ or ‘bad’ one) to invest.

Moreover, with underdeveloped legal base in Russia, the probabilities of loan repayment are low for
both ‘good’ firm and ‘bad’ one. (We assume here that if the bank gives money to the firm but does
not control the way of spending them, there is a high probability that the firm will spend money not
to the agreed project.) Thus, we consider the situation where the probabilities of non-repayment
under pure debt contract are equal (and large) for both firms, but under the partial ownership
scheme the debt is always repaid. Because of such situation banks in Russia almost never give

credits to firms where they do not have partial ownership.

Since it does not matter for bank which firm to invest in (for the case of debt contract) for social
welfare increasing it would be desired to give incentives for bank to invest in ‘good’ firm. The only
possibility to make bank interested is to give it the part of additional firm’s profit from the
investment. The most simple way of doing that is to sell shares to bank. It is also possible to include
the additional profit into the debt contract.

Unfortunately it is difficult to do that since

(1) it is hard to define profit from particular investment

(i1) the firm will try to hide this profit from the bank.

It is possible also to consider the problem where the ‘good’ firm repays debt in the case of pure debt
contract and the ’bad’ firm does not do that. In this case firms also have to revel there types and we

will get signaling games similar to those we have considered in this paper.
This model can be tested on empirical data. We need to look at output data for firms which are

members of Financial Industrial Groups and look for differences in policy of firms before they enter

the FIG and after that. Such firms had to lower prices before the ‘entry time’ (damping policy) and
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after getting investment through FIG they had to have prices lower than competing firms had but

higher than in the first period.
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5. Appendix

1) In the situation without investment, in each period firm i chooses its output Q; to maximize its

profit, taking as given the output of its competitor:

(1-c-q -a o, - max.

So, the F.O.C. is 1-c-2qg,—q; =0, and we have the unique symmetric equilibrium:

1-c¢c 1+2¢c
Ch:qz:T 0 p21_q1_q2 =

3 and the profit of each firm in each period is

w0 =(p-oq ="

2) The bank invests in the second firm.

In this case, in the second period firm 1 will solve the following problem:
(l—c—qi —qj)qi - mq?x 0 2q,+q; =1-c.

Firm 2, in which the investment took place, will solve:

(1 —C,—(, —qz)q2 - né?x O 2g,+q, =1-c,.

Together, these problems lead to:

O 1-2c+c,
= 3
_1-2¢, +cC
%12 3
l+c+c,
and p=1-q, -0, :?
(1+¢, -2¢)° (1+c-2¢,)°
Therefore, 717(2) =(p—C)q1 =9 and 77;(2) =(p_cz)% = 9 :

3) The bank invests in the first firm and ¢, > .

The first firm solves:

(1-c, -0, ~,)a, -~ max O 2q,+q, =1-c.
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While firm 2 solves:
(I_C_ql _qz)% - n'(lqax O 29, +q, =1-c.

Solving simultaneously yields

0 1-2¢+c
[gl_ 3

O
%ﬁ] _1—2C+Cl
2 3

1+c, +cC
3

and p=

(1+c—2c1)2

(1 +C —2c)2
5 I e—

and 71, (1) :(p—c)q2 = 5

Therefore, 71 (1) :(D—Cl)ql =

4) The bank invests in the first firm and ¢, < p'.

The problem for the first firm now becomes:
(1-¢, -0, -a.)a, +(A-q)P —~max O 29, +g,=1-p.

The problem for the second firm is the same as in case (3).

0 _1-2p+c
s(),vvehavem"?c+ﬁ nd p=""0C,
=y
#2) = (p-ca, :(1“9‘2‘3)2 and
(1+c-2p)’

2(1) =(p-c,)a, +(A-g,)(P —¢,) = +AP-C).
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