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Abstract: Basing on the external financing analysis framework of asymmetric information, the study establishes
an general equilibrium model which contains double-decker monitoring and capital squeezes. First of all, the

paper studies that how the double-decker monitoring impacts on different classes of entrepreneurs’ investment
activities and welfare, proves that the double momtoring helps the entrepreneurs with weak financial strength
to obtain financing; Secondly, the study proves that the entrepreneurs whose financial strength are very weak

without any shadow ring; Finally, the study researches into that capital squeezes has different effects on
entrepreneurs with different financial strength, entrepreneurs whose financial strength are in the borderline of

system are given the greatest effect from capital squeezes; Entrepreneurs with strong financial strength are
benefit from capital squeeze, their net revenue is increased.
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INTRODUCTION

Firms in the productive sector may not be hit solely
by their own capital shortage but also by a weakness in
the balance sheets of the financial mstitutions that lend to
them. At the microeconomic level, firms with weak balance
sheets depend on monitoring and certification by financial
intermediaries to secure access to funds. In fact whenever
borrowers need to resort to investors who play a
monitoring or certification function, a weakness in the
balance sheet of the latter translates into difficult times for
the former, they are thus hurt when banks’ real or
regulatory solvency declines.

Because there is asymmetric information between
banks and borrowers, to ensure the safety of their own
funds, Banks are bond to paid attention to the borrower’s
operating conditions. When the borrowers” business are
unfavorable, in order to pass their willingness and
pressure, the bank will consider adopting stringent
lending policies, conversely, given the loose lending
policy. These actions of the banks, are actually a concrete
mamifestation of the loan supervision

Bank monitoring plays an important role in the
financial literature. Existing foreign literature on banking
monitoring, Diamond (1984) first put forward the “entrust
monitoring theory”, the theory thought about that

borrower from the bank has private mformation, proved
that bank monitoring has higher efficiency than the
general creditor monitoring; Repullo and Suarez (2000)
develops a model of the choice between bank and market
finance by entrepreneurial firms that differ in the value of
their net worth. The monitoring associated with bank
finance ameliorates a moral hazard problem between the
entrepreneurs and their lenders. The review article of
Gorton and Winton (2003) researched on the microscopic
mechanism of bank loans and the incentive mechanism of
bank monitoring incentives; Demiroglu and James (2006),
Bertrand ef af. (2007) had done the empirical analysis on
bank monitoring and how the loan contract settings affect
the firm’s future performance. The research of Akhighe
and McNulty (2011) showed that bank invest more
monitoring cost, its yield is greater, the monitoring effect
1s better.

In China, Hu and Xie (2005) through exploring the
relationship between interest rate of bank lending and the
financial situation of borrowing enterprises, proved that
the banks have playing a monitoring role on the business
activities of borrowers in China. Zhu and Zhang (2006)
analysis the competition among banks impact on bank
monitoring enterprises and the opeming of banking
industry will likely force state-owned commercial banks to
provide the monitoring services. The study of Hu et al
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(2008) showed that the banks in China do monitor their
borrowers as the great creditors which could be observed
through the loan interest rates and the loan renewals only
reflect the bank financing effect, not the momtoring effect.
Lei (2010) analyzed the bank monitoring of listed firms
earmng management by game theory, pomted out banks
can enhance 1its monitoring efficiency and reduce the
degree of listed firms earning management by increasing
punishment for listed firms’® earming management,
improving its corporate governance and ameliorating
relationship banking between the bank and listed firms.
The above literature classified financial institutions as a
class, that is only considered bank’s monitoring, however,
mn real life, different type of financial institutions (in this
study, we main consider the commercial banks and private
financial) has different momtoring intensity, they have
different monitoring cost and demand different rate of
return on their mvestment. Then, the momitoring of
different types of financial institutions will have what kind
of impact on entrepreneur financing? the capital squeeze
will produce what kind of impact on financial institutions
and entrepreneurs.

The research of this study 1s to solve those
problems. The contribution and work of the study is that:
First, follows Holmstrom and Tirole (1997), we introduce
second kind of momitor (private financial) to momnitor the
entrepreneur’s financing activities, basing on the external
financing analysis framework of asymmetric information,
the study establishes an general equilibrium model which
contains double-decker monitoring. Second, discusses
the double-decker monitoring will impact on the welfare
and the financing activities of entrepreneur. Last, basing
on the double-decker monitoring model, our conclusion
shows that capital squeezes has different effects on
entrepreneurs with different financial strength.

BASIC ASSUMPTTONS

We adopt the fixed-investment model, the basic
assumptions are as follows:

Participants: Entrepreneurs, banks and the private
lenders (momitors) and ordinary investors (uninformed
investors). Consider a set of risk-neutral entrepreneurs,
technically a continuum of mass 1 of them. Uninformed
investors are individually small, they therefore free-ride in
the momitoring activity and remain umnformed, they
demand expected rate of return v. We will assume that
both banks and private lenders are composed of a
continuum of members. Banks with total net worth X, ,

they demand rate of return , on their investment; private
lenders with total net worth K, they demand rate of
return ¥, on their investment. K, =K, +K, 7% > >7. All
the banks, private lenders and ordinary investors are risk
neutral. The entrepreneurs are protected by limited
liability and so their income cannot take negative values.
We allow for one dimension of heterogeneity:
Entrepreneurs differ in their assets A. Namely, A which
recall 1s an index of a firm’s strength of balance sheet, is
distributed in the population of entrepreneurs according
to the continuous cumulative distribution function G(A)
with support [0, +eo] and density g{A).Where the total
entrepreneurial capital is:

K, = jﬂ”’ AAG(A)

A project requiring fixed investment T and entrepreneur
owns assets or net worth A. In order to implement the
project, the entrepreneurs must financing to banks or
ordinary investors. Investment has risk, if undertaken, the
project either succeeds, that 1s, yields verifiable income R,
or fails and yields no income. The probability of success
depends on the entrepreneur’s behavior, it 1s equal to py
if the entrepreneur works and p, if she shirks (Table 1).
Shirking vields a private benefit B=0 or by, b, (B>b>b,=0),
to the entrepreneur, the entrepreneur’s behavior 1s
unobservable. Where Ap = p,-p,>0. When she borrows
solely from uninformed investors, we assume that the
project has positive NPV if and only if the entrepreneur
behaves, 1.e., pyR-y[=0>p, R-yI+B.

Commercial banks can at monitoring cost ¢, rule out
the B project, the private lenders can at momtoring cost ¢,
rule out the b, project, ¢,<c,. As for the entrepreneur’s
private benefit, the monitor’s cost ¢, ¢; if any, is incurred
1n the second period 2.

We assume pR-vI<pB/(Ap). Interest rate divided
nto two cases: one 1s exogenous, uninformed investors
have access to a “storage facility” yielding y umts of
good for each unit of investment. Their savings are
completely elastic at interest rate r = y-1. The other 1s
endogenous, the uninformed investors’ savings are
equal to S(y), S'(y)>=0. Lenders behave
competitively in the sense that the loan, if any, males zero

where

profit.

Table 1: Fixed investrment model for different participants

G by b, B
Probability of success Pu PL jus PL
Probability of failure 1-py 1-pr 1-pL 1-po
Private benefit 0 b, b, B
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UNINFORMED FINANCING

Uninformed financing refers to that the entrepreneur
borrows solely from uninformed mvestors, it 1s easy to
see that one optimal contract will have the followmng
simple structure.

Suppose that ordinary investors are willing to
finance the project of a representative entrepreneur, The
entrepreneur contributes A and the investors I-A. The
optimal contract allocates the profit R in the case of
success between representative entreprenewr R, and
investors R, and gives 0 to both in the case of failure.

The optimal compensation contract 13 ther:

maxg PaR, - vA
st.  (DAPR, =B (1)
(2)py(R-R ) zy(I-A)

According to the conclusion of Holmstrém and
Tirole (1997), we have following lemma:

Lemma 1: In the maximization problem 1, if and only if
AzA(v). the representative entrepreneur with owns
assets A 18 able to finance to ordinary investors, where:

B

3 Pu
Ap=1-PER -
1 Ap

]

This time, the ordinary investor and entrepreneur’s net
utility is then:

Ul(A)=0; U, (A)=p,R-1I

UNINFORMED FINANCE

Commercial bank lending channel: We will say that the
entrepreneur resorts to “indirect or informed” finance if a
enlisted as When A<A(y), the
entrepreneur cammot obtain umnformed financing. The
representative entrepreneur can obtain informed financing
through banks. This study only focus on a pure matter of
accounting of mvestment flows and has no real economic
umplication.

The representative entrepreneur, commercial banks
and investors are the participants of informed financing.
We may assume contract form is: On the investment side,
the borrower brings A, commercial banks I, and the
uninformed investors I, =1-A-1, . The optimal contract
allocates the profit R in the case of success between
borrower R, uninformed investors R,, commercial banks R,

and gives O to all in the case of failure.

monitor 18 well.

The representative entrepreneur and the investors’
optimal compensation contract is then the solution to the
following maximization problem:

max  pyR, - 7A

Ry.Ray

s.t. (b, <{(Ap)R, < B
(DpeR,, - =1, (2)
(3)pHRm1 - zp R,
@pyR-R, -RzyI-A-1,)

where the objective function is the representative
entrepreneur’s expected net revenue. Because the lenders
behave competitively in the sense that the loan, if any,
makes zero profit, so:

pHan1 = %11m1? PaR, =1,
The representative entrepreneur’s net utility is then:
Ul =[PaR - G — 1)L, 111

Constraint (1) is the representative entrepreneur’s
incentive compatibility constraint.

Constraint (2) stands for the monitors’ individual
rationality constrain:

PuRy, —€ =ul, —¢ 211, & G, - Y)Im, 2C

Seo that, when monitored, the monitors” mcentive
compatibility constraint is then:

PR, —o2p R, = @R, 2¢

Constraint (4) stands for the ordinary investor’s
individual rationality constrain.

Proposition 1: if and only if:

B-b,
L—y/iyp

G <

there is A, (v.%) < A(y) where:

Pe(R —(b, +c)/(Ap) _ PuCy
¥ Tdp

&(YJQ)ZI*

Proof: Assume A(1,%) <A, ie.:

I- Py (R —(b, +¢)/Ap)) _ Ps% <1 py (R—B/(Ap)
¥ LAP T
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500

B-b,

C <
L-yiy

Proposition 2: The optimization problem 2 has three
possible solutions:

e If AzA() L,=0

o If Ay )< A<A(Y), L, =puc [(Ap)
¢ If A<Ayy). the optimal solution does not exist

Proof: First, if without a monitor, the borrower, when
financed, obtains net utility U, {(y)=p,R -1,
monitor, the entrepreneur’s net utility, 1s then:

with a

Uy () = [PuR — (G — 1L, -1 <pgR -1

So, the entrepreneur 1s better off dispensing with a
monitor if she can afford to, 1.e., if A=A(y). thereis I, =0.

Second, when AzA(y). the entrepreneur carmot
obtamn umnformed financing. She will want to mimmize the
monitor’s capital involvement I, . This minimum stake in
turn requires a minimum investment:

R
I, 21 ()= T Pat
%o WAP
Therefore, the necessary and sufficient condition for
that the optimization problem 2 has solution i1s then
palR - (b, +c)/Ap) = yI-A-T,) ie.

PR b e AP)  pyey

Az Aly, =1
A ¥ LAP

Third, when A<A(y.y). the entreprenewr cannot

obtain informed financing from commercial banks, so the
optimal solution does not exist.
Private When A<Alry) the
entrepreneur cannot obtamn informed financing from
commercial banks. So, the entrepreneur had to seck
private  lenders. The representative
entrepreneur, private lenders and investors are the
participants of informed financing. We may assume
contract form is.

The borrower brings A, private lenders 1., and the
uninformed investors I,=1-A-I, . The optimal contract
allocates the profit R in the case of success between
borrower R,, uninformed mvestors R, private lenders R,

lending channel:

alternative

and gives O to all in the case of failure. The representative
entreprencur and the mvestors’ optiumal compensation
contract 1s then the solution to the following maximization
problem:

max  pyR, —yA

Ry.Ray

st. (Db, < (Ap)R, < b,
(z)pﬁp\m1 -y =vl, (3)
(3)pHRm, - =plR,,
@pyR-R, -R)zyI-A-1 )

Because the lenders behave competitively in the
sense that the loan, if any, makes zero profit, so:

pHRm2 = X1Im;; PaR, =71,
The representative entrepreneur’s net utility 1s then:

U r ) =[pyR -0 -1, -1

Similar analyzes with Proposition 2, we have the
followimng propositions:

Lemma 2: Tf and only if:

¢, < (—y/y)e+ (b —by)
L—yiy,

there is A (y. %} < A (v.%). Where:

=1- pH(R_(bE + CZ)/(Ap)) _ Pyt

Ay (r )
i ¥ %aAP

Proposition 3: The optinization problem (3) has three
possible solutions:

s IfA=zAlrLp) I,=0
. A (r ) S A< Ay ) L, =Pt /(LAP)

» If A<A,(y.7,). the optimal solution does not exist.

Proof: First, if monitored by commercial banks, the
entrepreneur obtains net utility:

UL (1.7 = PR — (3 — 1)1, 1

if monitored by private lenders, the entrepreneur’s net
utility, 15 then:

U (7%= PR~ (% — 1)L, 1-11
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Financing

‘ Private lending
failure

———— = ——
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Fig. 1: Financial strength and financing way
When I, =I_. there are Uj{y,y)>U {yv.1,), so the
entrepreneur finance to commercial banks or ordinary
investors instead to private lenders, i.e., if A>A (. y).
there s I, =0.

Second, when A,(v.%,) < A< Ay, ) the entrepreneur
can obtain neither umnformed financing nor commercial
banks’ financing. She will want to minimize the monitor’s
capital mvolvement I, . This mmimmum stake m tum
requires a minimum investment:

PR, _ PG

L, 2L, ()=
PRy A

the necessary and sufficient condition for that the
optimization problem (3) has solution 1s then:

PulR—ib, +c)AAp = y(I-A-1, 3
Le.:

PR =ib, +c ) HAP))  pueg

Az A1) =1
¥ T2 AP

Third, when A<A,(r.y;). the entrepreneur canmot
obtain informed financing from commercial banks, so the
optimal solution does not exist.

Proposition 2, Proposition 3 and Fig. 1 show the
relationship between the representative entrepreneur’s
financial strength and their financing model.

CAPITAL MAEKET EQUILIBRIUM

The interest rate is exogenously given when we
discuss the necessary and sufficient conditions of
uninformed financing and informed financing. We will
determimne the equilibrium interest rate thought the capital
marlket equilibrium. Because the banks obtain no rent from
monitoring, the momitoning capital of commercial banks
is I, (y)=c f(y,—y). the monitoring capital of private
lenders 1s I, (x;)=¢, /3, —v). Net demand of uninformed
capital is:

» A

uninformed
finance

Commercial

A (Ig
|
¢
|
bank lending :
|

o

D, (1.7 %) = [, (1- A)IG(A)

A1)

* J‘ﬁm,m (I-A-L, (1 NdG(A)
At By na)
+‘[§1 (%) [I -A- Imz (12 )]dG(A) - ID AdG(A)

we equate demand for informed capital:
D, (7% %) =D, (- 3%+ Do (1% %)
Where:
D, (.90 = [GIA() - GlA, (r. L, ()
is informed capital borrows from commercial banks:
Do %0 %2) = [G(A (Y. 1 ) - GlA (g DL, (i)

is informed capital borrows from private lenders.

Proposition 4: In the fixed-investment model, a increase
in the rate demanded by commercial banks will lead to a
smaller informed capital borrows from commercial banlks
but will increase informed capital borrows from private
lenders; a mcrease m the rate demanded by private
lenders will lead to a smaller informed capital borrows from
private lenders but has no impact on informed capital
borrows from commercial banks, aggregate demand of
informed capital 1s decrease.

Proof: According to the expression of aggregate demand
of informed capital, we have:

D, x| - A, () aGA L)
— " =[G({A —G(A (v, 0] - L.
1 [GLAGY) - CA (v 7D o, 2, )
Where:
aIml (%1) G
=— 0 <0
G Gu—1)
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8G(A1 (Y> %1 )] Pu&
=R = (A (g D >+ O
A ST Ay

GA(Y)) - G(A (v, 5,3 > 0

500

D, (V. %)
— <

0
Gyl
On the other hand:
D, (1. %0 %) c
— =g (A D >0
o, SR Apy
Like wise:
D, (V% %) D, (1. %)
— =0, — =0
oY, Y

Proposition 5: In the fixed-mvestment model, a increase
i interest rate y will lead to a smaller net demand of
uninformed capital. Contrarily, a decrease in interest rate
v will mcrease the net demand of uninformed capital.

Proof: On the one hand, due to the mncrease of v, the
A7) Ay(y.72) 1ncreased at the same time, so that part
of the entrepreneur lost financing ability, thus squeezing
the number of entrepreneurs who acquire the indirect
loans; On the other hand, the increase of v makes A(y)
also increased, so that, more entrepreneurs gain not
uninformed financing but informed financing. These two
effects will lead to reduce aggregate demand the
uninformed capital.

COMPARATIVE STATIC ANALYSIS

We can consider the impact of two types of
recession:

* Credit crunch (lending channel), X, or XK,
decreases

*  Shortage of savings. y increases (in the perfectly
elastic case) or S(») decreases.

We are easy to draw the following proposition:

Proposition 6: In the fixed-investment model, in the three
types of capital squeeze, the threshold A(y.y) and
A, (v.%2) over which firms can rase financing increases,
80 the marginal firms with weak balance sheets (with A
just above A (r.7,) ) will unable to financing to commercial
bark, the firms with very weak balance sheets (with A just
above A,(r.x.) ) will be squeezed out.

Proof: We use the reduction to absurdity, first to prove
that capital scqueeze makes the threshold A,(y.x,)
increase. Assume capital squeeze makes the threshold
A (y.%,) decrease. the decrease of A® and A,(yv.z,) will
increase the aggregate investment demand but the
increase in aggregate investment demand can only come
from wninformed capital, so S(») and y will mcrease, so the
uninformed capital has become more expensive, this
reduced demand for uninformed capital. According to
A vy, the increase in vy will make A (v.y) rise.
Because A,(1.x,) goes down and A (v.7,) increases, the
number of entrepreneurs through private finencing
institutions for financing strictly increases, the rate of
return ¥’ increases simultaneously, both the informed
capital and umnformed capital has become more
expensive, according to expression of A;{v.%,), we know
that A,(y,%,)} can’t drop. This contradiction with the
original assumption, so A;{y.x,) increases.
Similarly, the capital squeeze makes A, (y,%) rose.

NUMERICAL CALCULATION

The numerical sunulation of the theoretical model as
follows. There all of v and ¥,, ¥, are exogenous.

Assume p; =08, p. =04, R =1200,B =300, b, = 250,
b, =200,¢,=50,¢,=60,T=800,y=1,%,=1.1,%,= 1.14.

Form 2 shows that the representative entrepreneur
with cash on hand A m different interval, their financing
model is also different. Tf A<262.5, the representative
entreprenewur can’t gain financing; If 252.5<A<359.6, the
representative entrepreneur access to the private lenders
in order to raise financing, If 359.96<A450.5, the
representative entrepreneur access to commercial banks
1n order to raise financing;, If A>450.5, the representative
entrepreneur can get direct financing.

As form 2 shown, the representative entrepreneur get
maximum utility in direct financing but get mimmum utility
when they finance to the private lenders.

Form 2: The representative entreprenewr®s financing and welfare under
exogenous rate

A I L R, U,
260 0.0 0.0 0.0 0.0 0.0 0.0 0.0
263 91.0 0.0 4460 1250 00 5740 1300
300 91.0 0.0 4090 1250 00 5270 1300
350  91.0 00 350 1250 0.0 4620 1300
350 91.0 0.0 3500 1250 00 4510 1300
360 0.0 1050  335.0 00 1500 431.0  124.0
300 00 1050  305.0 0.0 1500 3920 1240
420 00 1050  275.0 0.0 1500 3540 1240
4350 0.0 1050 2450 00 1500 3150 124.0
451 0.0 0.0 349.0 0.0 0.0 4490 1360
550 0.0 0.0 2500 0.0 00 3220 1360
650 0.0 0.0 1500 0.0 00  193.0 1360
750 0.0 00 500 0.0 00 644 1360
800 0.0 0.0 0.0 0.0 0.0 0.0 136.0
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CONCLUSION

Based on the information asymmetrical external
financing analysis framework, the study in-depth analysis
the relationship between double-decker monitoring,
capital squeezes and entrepreneur’s welfare, The main
conclusions are:

¢  Compared with one monitoring, double-decker
monitoring can help the firms with weak balance
sheets to obtain financing, so they become
entrepreneurs and obtain a positive utility

¢ For the firms with very weak balance sheets
{(Ae[0.A,(y.2,)). capital squeeze will have no effect
on them, because whether capital squeeze or not,
they can only become ordinary investors and get
zero profit

*  Firms with weak balance sheets (A=[A (1.%),A(v)
which need access to commercial banks in order to
raise financing, are hurt by a credit crunch, because
as monitoring capita X, shrinks, the commercial
banks demand a higher rate of return, %, which
squeezes out the marginal firms (with A just above
Al1.1) ), so they have to turn to private financing,
their welfare is reduced. Firms with very weak
balance sheets (Ae[A;(v.%). A7) which need
access to private lenders in order to raise financing,
are hurt deeply by a credit crunch, because as
momtoring capital K,, shrinks, the private lenders
demand a higher rate of return, 7, which squeezes
out the marginal firms (with A just above A;{v.3.)),
thus they become ordmary nvestors and get zero
profit

¢ Inthe fixed-investment model, in any types of capital
squeeze, aggregate investment goes down and the
threshold over which firms can raise financing
increases, so credit crunch squeezes out the marginal
firms and hurts the others

Of course, there are some unsolved problems in this
study, such as we don’t consider the open economy and
the dynamic relationship between the monitoring capital
and business capital, etc. For the factors which are not
mvolved m this study, we also can thunk deeply about in
the framework of this study.
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