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Abstract: This paper investigates how collateral affects soft budget constraint problems
by using a model where the amount of collateral is determined endogenously. The
theoretical analyses indicate that sufficient collateral induces lenders not to refinance their
project, hardens entrepreneurs’ budget constraint, and resolves the soft budget constraint
problem. In particular, they show that insufficient collateral plays no role in alleviating
the problem.
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1. Introduction

This paper investigates how collateral affects soft budget constraint problems,
which were originally posed by Kornai (1980) and have subsequently been studied by
Dewatripont and Maskin (1995), Bergléf and Roland (1995, 1997), and others.! Berglof
and Roland (1995, 1997, 1998) and Tsuji (2015, 2018) have indicated that a soft budget
constraint is more likely to arise when the amount or the liquidation value of collateral is
small. Although the amount or the liquidation value of collateral is given exogenously in
their model, it is determined endogenously in this paper. As in Barro (1976) and Besanko
and Thakor (1987), it is assumed that transaction costs occur in liquidating collateral.

I show that sufficient collateral induces lenders not to refinance their project,
hardens entrepreneurs’ budget constraint, and resolves the soft budget constraint problem,
and that insufficient collateral plays no role in alleviating the problem.

The rest of the paper is structured as follows. Section 2 describes the basic model.
Section 3 analyzes the behavior of lenders. Section 4 analyzes the behavior of
entrepreneurs. Section 5 derives the subgame perfect equilibrium. Section 6 presents a
brief conclusion.

2. The model?

Suppose that an entrepreneur launches a project. The project requires one unit of
capital at the beginning of the first period. The entrepreneur borrows one unit of capital
for one period from a lender at the beginning of the first period in order to launch a project.

There are two possible states. The state is good with probability p (>0, <1) and
bad with probability 1—p. Immediately after the project has been launched, the state,
which is not verifiable to outsiders e.g. courts, is determined and is known to both the
entrepreneur and the lender.

In the good state, the entrepreneur exerts low effort, and the project generates a

1 See Maskin (1996, 1999), Maskin and Xu (2001) and Kornai, Maskin and Roland (2003)
for surveys on the soft budget constraint problem.
2 This model is a revised version of Tsuji (2022).



monetary return R (> 1, <2) with probability 1 at the end of the first period. It is assumed
that p-R—1>0. In the bad state, the same return is generated with probability a and no
return occurs with probability 1—a at the end of the second period, if the entrepreneur
exerts high effort or if the entrepreneur exerts low effort and the lender refinances the
project, i.e., provides one additional unit of capital, which is used as a second-period
investment by the entrepreneur, in the second period. If the entrepreneur exerts low effort
and the lender does not refinance the project in the second period, the project yields no
return at the end of the second period. However, if the lender terminates the project at the
end of the first period, the lender obtains the liquidation value by liquidating collateral,
while the entrepreneur has no return. The lender bears transaction costs in liquidating
collateral. The transaction costs are defined as t*C, where C is the amount of collateral
and the distribution of t (20, =1) is assumed to be uniform. That is, f(t)=1, where f{t) is
the density function of t. The value of t is known to both the entrepreneur and the lender,
after the entrepreneur exerts high or low effort and before the lender decides whether to
refinance or terminate the project.

As assumed by Berglof and Roland (1995) and others, the entrepreneur obtains
non-monetary, non-transferable unobservable private benefits, such as job security and
various perquisites, if a project is undertaken and completed, i.e., it is not terminated at
the end of the first period. The private benefits of the entrepreneur are Ey if he or she
exerts high effort and Er if he or she exerts low effort. Furthermore, it will be assumed
that EL — 1 <Eu<EL. The entrepreneur maximizes the sum of his or her expected
monetary return and private benefits, which is henceforth called his or her expected total
benefits.

Lenders are assumed to be ready to provide funds, as long as they at least break
even on their loan. That is, they grant the loan if they can earn non-negative expected
profits by doing so.

The assumption that R < 2 implies that not all the initial and additional
investments for the project can be recovered. That is, in the bad state, potential lenders do
not grant the second-period loan, since they cannot earn non-negative expected profits by
doing so.

Entrepreneurs and lenders are both assumed to be risk-neutral. The risk-free
market interest rates are certain and normalized to zero. The monetary transfers between
the entrepreneur and the incumbent lender are observable and verifiable. Parameters p
and a are considered to be common knowledge.

The structure of the game is depicted in Fig. 1, where the first term in parentheses
represents the expected returns to the lender and the second term represents the expected
total benefits to the entrepreneur. r (20, =R) represents an interest factor contracted at
the beginning of the first period between the lender and the entrepreneur.
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Fig. 1. The structure of the game

3. The behavior of the lender

Here, let us suppose that the state is bad and the entrepreneur exerts low effort.
Assume that the lender has all the bargaining power in the bad state, because the
entrepreneur cannot repay the first-period loan at the end of the first period.

If the lender makes a loan of one unit of capital in the second period, i.e.
refinances the project, then the immediate expected profit of the lender in the second
period is a*R — 1. Assume that a*R — 1 >0. If the lender does not make a loan of one
unit of capital in the second period, i.e. terminates the project, then the immediate
expected profit of the lender in the second period is (1-t)-C. Hence, if o* R—1=(1-t)-C,
the incumbent lender always grants the loan in the second period, i.e. refinances the
project. If a*R—1<<(1—t)*C, the incumbent lender does not grant the loan in the second
period, i.e. terminates the project.

Let us denote (a*R—1)/C by B. If aR—-1=(1—1t):C, i.e. B=1—t, then the
incumbent lender refinances the project. If a*R—1<(1—t):C, i.e. f<1—t, then the
incumbent lender terminates the project. Hence, the project is refinanced if t=1—f, and
the project is terminated if t<<1—3.



4. The behavior of the entrepreneur

This section assumes that the state is bad. First, let us suppose that the lender
refinances the project. The benefit of the entrepreneur is Ey if he or she exerts high effort
and Er if he or she exerts low effort. Since En < Er, the entrepreneur chooses low effort.

Next, suppose that the lender does not refinance, i.e. terminates the project. The
benefit of the entrepreneur is En if he or she exerts high effort and 0 if he or she exerts
low effort. Since Eq > 0, the entrepreneur chooses high effort.

Suppose that B > 1. Since =1 —t, the project is refinanced and the entrepreneur
chooses low effort.

Suppose that 0 < <1. The probability of refinancing is

1

[l pf(Hdt = [t = 1—-(1—p) = p,
where the first equality comes from f(t)=1.

If the entrepreneur chooses low effort, the lender refinances the project with a
probability of B and terminates it with a probability of 1-f. Hence, the entrepreneur

chooses low effort if B+ EL=En and chooses high effort if B+ EL <En.
Denoting the expected liquidation costs of collateral by ELCC, we have

ELCC = [ Pt-C -f(®)dt =(1/2)-(1—p)*-C.

Differentiating ELCC with respect to C, we have

e -2+ a)a—py
= (=B C+ (12 (1)
—1-Pr(—5C + )y

= (=p)-{p + (172)-:(1—P)}

= (12)-(1—p% >0,

) dp oa*R-1
where the second equality comes from E: — 2
liquidation costs of collateral, ELCC, get larger, as collateral, C, increases.

= —% Hence, the expected

5. Soft budget constraints

First, let us analyze a benchmark case, where soft budget constraints do not arise.
This refers to the situation in which the entrepreneur chooses high effort in the bad state.
From the zero expected profit condition of the lender, the expected profit of the
entrepreneur, S(I), at the beginning of the first period is

SO = p*(R+Er) + (1-p):(a*R+En) — 1.
Second, suppose that f>1, i.e. C<a*R—1. In this case, the incumbent lender



always refinances the project. Hence, the entrepreneur chooses low effort. From the zero
expected profit condition of the lender, the expected profit of the entrepreneur, S(II), at
the beginning of the first period is

S) = p*(R+Er) + (I-p):(a*R+EL—1) - 1.
Subtracting S(I) from S(II),
SID—SI) = (1-p)* {(E.—1)—En} < 0.
That is, inefficiency occurs and the soft budget constraint problem arises. In this case,

the entrepreneur chooses any value of C € [0, a*R—1) and collateral plays no role.

E E
Third, suppose that E—H =p=l,ic.o0'R-1=C é(a-R—l)'E—L. In this case,
L H

the entrepreneur chooses low effort. From the zero expected profit condition of the
lender, the expected profit of the entrepreneur, S(III), at the beginning of the first period
is

S(II) = p+(R+EL)

+(1p)* {f,_p(a-R+Ey = 1)-f(B)dt — L7Pecfmdy — 1

= p*(R+EL) + (1-p)- {B-(a*R+E—1)—(1/2)-(1—P)*-C } — 1.
Differentiating S(III) with respect to C yields

a5t _ 1-p)- % ‘R+Er—1)+(1—P)-C}—(1/2)- (1 —B)?
¢ )i =D+ A=P)-Cy—(1/2)-(1—Pp)7]
= (1-p)* d—B ‘R+Ei—1) +(1/2)-(1—P)* 2-%@— 1—
= (1=p)*[gg (@ R+E=1) +(1/2): (1 =)+ {270 C—(1=B)}]
dp
=) [3 o (@ RFEAD) —(172)- (A=) (1 +P)]
dp
=(=p) [3 (@ RFE-D —(172)-(1—p»] <0,
: : : : df_ a-R-1_ B
where the third equality and the final inequality come from —= — =—= <.

dC c? C
Since the termination of the project entails dead-weight losses, the entrepreneur prefers
to decrease collateral, C, in order to increase the probability, B, of refinancing the

project. Hence, the entrepreneur chooses the lowest amount of C, i.e. C=a*R—1,

C
refinances the project. In this case, the expected profit of the entrepreneur, S(IIl | B=1),

at the beginning of the first period is
SAI|B=1) =p*(R+EL) + (1-p)*(a*R+Er—1)—1.

because B (= )= 1. When C=a+*R—1, i.e. p = 1, the incumbent lender always



In this case, collateral plays no role.

Since S(IIT | B=1) = S(II), the entrepreneur chooses any value of C € [0, a*

E
R—1] and collateral plays no role if 0 = C é(a'R—1)°E—L.
H

E E
Finally, suppose that 0 < B < E_H’ ie. (oc'R—l)-E—L < C. In this case, the
L H
entrepreneur chooses high effort. From the zero expected profit condition of the lender,
the expected profit of the entrepreneur, S(IV), at the beginning of the first period is

SAV) = p*(R+EL) + (1-p):(a*R+En)—1 = S()
That is, inefficiency does not occur and the soft budget constraint problem does not

arise. In this case, collateral induces the entrepreneur to choose high effort.
From the above analysis, the following proposition is obtained.

Proposition 1
E
(HIf0=C=(a-R-1) 'E—L, the lender always refinances the project in the bad state, the
H

entrepreneur exerts low effort, inefficiency occurs and the soft budget constraint problem
arises. In this case, collateral plays no role in alleviating the problem. The expected profit
of the entrepreneur at the beginning of the first period is

S(Il) = S(II | B=1) = p-(R+EL) + (1-p)* (a-R+E~1)— 1
< 8(I) = p-(R+EL) + (1-p)*(a*R+Ex) — 1.

E
) If (oc'R—l)-E—L < C, the lender does not refinance the project in the bad state, the
H

entrepreneur exerts high effort, inefficiency does not occur and the soft budget constraint
problem does not arise. In this case, collateral solves the problem. The expected profit of
the entrepreneur at the beginning of the first period is

SAV) = p*(R+EL) + (I-p):(a-R+En)—1 = S(I).

6. Conclusion

In this paper, I analyzed how collateral affects the soft budget constraint problem.
I found that if the entrepreneur is endowed with sufficient collateral, the collateral induces
the lender not to refinance the project, hardens the entrepreneur’s budget constraint, and
solves the problem, and that if the entrepreneur is not endowed with sufficient collateral,
the collateral plays no role in alleviating the problem.
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