Chapter 2. The Dynamical Interaction of Credit Market Development and

Economic Growth’

2.1. Introduction

Economists have long asserted that the relationship between financial and economic
development runs both ways, namely, that financial markets can facilitate economic development,
and economic development in turn fosters the development of financial maéide this issue
has undergone a resurgence of interest in recent years, on the theoretical side, most economists
focus on channels through which financial markets can influence economic development, and only
little attention has been paid to demonstrate the endogenous and dynamical interaction of financial
and economic development. On the empirical side, although evidence that confirms the existence of
a close relationship between financial and economic development is considerable in recent literature,
some economists have further produced evidence indicating that the effects of financial
development on economic growth differ between developing and developed countries. For
example, by using the total credit to private sector (containing credit to households and firms) as a
indicator of financial development, De Gregorio and Guidotti (1995) find that the coefficient of this
indicator is bigger and much more significant in predicting growth rates of low- and middle-income
countries than of high-income countries (developed countries).

The objective of this paper is to complement recent literature by emphasizing the dynamical
interaction between financial markets and economic development. In particular, as recent
theoretical models are rarely able to explain the result of De Gregorio and Guidotti (1995), we try to
form a model which is able to provide some additional insights into understanding this result. We
arrive at this purpose by considering a neoclassical growth model where both investment and
consumption are financed via credit markets which are characterized with informational

imperfections.

" I want to thank my advisor, Professor Richard Cothren, for his valuable comments. | also benefited from the
discussion with Robert Bowles. Anymaining errors are my own.
! Gurley and Shaw (1955,1960), Goldsmith (1969), Mckinnon (1973), and others have provided considerable

evidence in supporting this argument.
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An important consequence of informational imperfections in credit markets is that borrowers
are usually credit rationed. As a more developed credit market is able to overcome this
imperfection, the level of credit rationing is reduced as credit markets develop. We show that the
development of credit markets and the level of capital stock are related. This relationship is clear
when credit to entrepreneurs is rationed, since in this case entrepreneurs will borrow and invest less,
resulting in a lower level of capital. Causality may, however, run in the opposite direction. This
result has been demonstrated by Ma and Smith (1996) and Bose and Cothren (1997); however,
these are not able to explain the result derived by De Gregorio and Guidotti (1995). In contract to
Ma and Smith (1996) and Bose and Cothren (1997), we include both consumer and entrepreneurial
credit to reconsider the credit market development. As is known (see Modigliani (1986) and
Jappelliand Pagand494)), credit market imperfections may impede consumers from carrying out
their unconstrained optimal consumption profiles and thus may result in a higher saving rate.
Therefore, the development of credit markets may increase consumption loans, lower savings, and
thus hurt economic growth.

In our framework, the relationship between credit market development and the capital
accumulation path is ambiguous. The development of credit markets, on one hand, reduces the level
of credit rationing to entrepreneurs, and on the other hand, it also benefits consumers and enables
them to consume more. The decrease of credit rationing to entrepreneurs favors capital
accumulation, but the decrease of credit rationing to consumers is harmful to capital accumulation.
Of course, the effect of development of credit markets on consumer and entrepreneurial credit
depends on different parameters and relates to the different level of capital stock. Specifically, we
show that, at an early stage of credit market development, entrepreneurs may benefit first, and the
capital accumulation pathilbe pushed up. This will continue until a critical level of capital stock
is crossed, at which consumers’ credit rationing is reduced. The latter effect of credit market
development on consumers will adversely affect capt¢almulation. This result can explain the
work of De Gregorio and Guidotti (1995) as the total credit allocated to firms and households
differs between developing and developed countries. Moreover, credit conditions of consumers and

entrepreneurs are related and may depend on each other in this framework.

The structure of this paper is as follows. Section 2 presents the basic model and indicates that

the development of credit markets on consumer and entrepreneurial credit depends on the different
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level of capital stock. Section 3 shows that the capital accumulation path of the economy depends
on credit market development. We determine equilibrium contracts to consumers and entrepreneurs
for a given level of capital stock in section 4. In section 5, we illustrate the joint dependency of
credit market development and capital accumulation by considering credit to consumers and

entrepreneurs together. The conclusion and an extension are provided in section 6.

2.2 Model

This is a modified version of the model in Bose and Cothren (1997). The model is a simple
two-period overlapping generation (OG) model and the economy is an infinite horizon with discrete
time indexed by = 0, 1, 2, 3.. Each generation is identical in composition and size and contains
two kinds of agents: lenders and borrowers. Moreover, borrowers are classified as two different
types and are further divided into two groups, referred to as consumers and entrepreneurs. Each
population of consumers and entrepreneurs is normalized to 1, respectively, and the total population
is 2+ n, wherenis the population of lenders. In addition, there exists a competitive financial system

in the economy whose activities are described below.

2.2.1. Lenders and Financial Intermediaries

Each lender is endowed with one unit of labor force in his first period of life and care only
about his second period consumption. Thus, the typical activity for a lender in this framework is
inelastically to supply his first period labor to the competitive market, earning the ruling wage rate
and saving this wage rate for his second period consumption. As we will describedaalbw,
lender can save through deposits in financial intermediaries in return for a sure interest rate.

The economy contains a competitive financial syétémwhich every financial intermediary
acts as a middleman between lenders and borrowers. An additional role for financial intermediaries
to play is to provide access to safe investment. Assume that financial intermediaries cargconvert

units of timet consumption goods intgQ¢e units oft+1 capital, which can be rented to firms in

2 The existence of financial intermediaries has been justified in many papers. For the example, see Williamson
(1986).
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time t+1 in return for a competitively determined rental rapg, . This is to say every financial
intermediary can obtain a riskless gross rate of return equ2ég,. We assume that the size of
each financial intermediary in this framework is large enouglirtinate risk and the competition
between financial intermediaries ensures that each financial intermediary earns zero profits. To
simplify our analysis, we further assume that the total supply of credit is always bigger than the
demand. Given that financial intermediaries earn zero profit, we see that the sure interest rate

(deposit rate) should be equal &¢p.,,, the riskless rate of return to financial intermediaries. We

denote this riskless rate of returnras hereatfter.

2.2.2 Consumer Borrowers

We have two kinds of consumers: Typend Typde. consumers. Consumers' types refer to
the probability of getting a single unit of labor endowment in their second period of life. With

probability p., i =H,L, a Typei consumer will get one unit of labor in his second period of life,
and with probabilityl — p., he will get nothing. Assuming tha& p, > p,, =0 is satisfied, one can

refer to TypeH as high-risk consumers and Typeas low-risk ones. Neither consumer type is
endowed with first period labor; thus, each must borrow from financial intermediaries for the first
period consumption. To introduce asymmetric information, we further assume that only a consumer
knows his own types. A [J(0,1) fraction of consumers is Typé.

In order for financial intermediaries to separate these two types of consumer borrowers, we
assume that consumers have different preferences. Specifically, the utility function for low-risk

consumers i, + ic,,,, and ¢, for the high-risk, where,, andc,,,, are the first and second

period consumption of generatidnconsumers. Therefore, the utility levelQsif high-risk

consumers are not granted credit in the first period. For low-risk consumers, this fgll\e, ,
where p, w,,, is the expected income of low-risk consumers in tifie

Under this setting, it is obvious that, to induce low-risk consumers to enter the credit market,

® That is, assume thais sufficiently large. This assumption is not essential in this framework and only serves

to simplify our analysis to the extent that the interest rate is not influenced by the contracting regime.
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the discount factorf3, has to be small. Specifically, the loan rate charged to low-risk consumers
has to be less than or equalltb . Otherwise, low-risk consumers have no incentives to borrow.
Assuming thatB is small enough, we see that low-risk consumers are all inclined to borrow all their
expected second period incomg,w,,,. As financial intermediaries face an opportunity cost of

lending equal ta2ep ., and they earn zero profit, the following condition should be satisfied in any

+7
contract:

PLWer = OGP (1)
where g is the loan size to low-risk borrowers.

In this framework, low-risk consumers have no incentives to be considered as the high-risk.
Therefore, as in the work of Bose and Cothren (1997), the separation of these two types of
consumers can be achieved by distorting the first best contract of low-risk consumers to induce a

self-selection. The best contract to high risk consumers specifies that the loaR tatg (s
Qep,., | p,y; and the maximum attainable quantity vg,,/R,,.,, where the subscriptH
represents high-risk consumers. We denote this contr&y,as To prevent high-risk consumers

from choosing a low-risk contract, financial intermediaries must distort the low-risk contract, so

that high-risk consumers are at least indifferent between accéptincandC,, .

Following the work of Bose and Cothren (1997), financial intermediaries separate borrowers

by either rationing or screening some fraction of consumers who apply for the low-risk contract.
We express the contract intended for low-risk consumersCas=[{ ¢, 7t ,q., R},
{(1-¢).a5,RL}] - With probability ¢°, consumers who apply for this contract are not
screened. If consumers are not screened, the probability of getting a ifararsd the loan size

and loan rate arg; , andR{ ,. With probabilityl-¢°, consumers are screened. If consumers are
screened and found to be the high-risk, it is optimal for financial intermediaries not to grant credit to
the consumer, because by doing this financial intermediaries can @gkes unattractive as
possible to the high-risk. On the other hand, if a consumer is found to be the low-risk, he gets loans,
whose terms arg; , and R} ,. If ¢°=1, we say that consumer credit is under a rationing regime,

as only a rationing contract is offered to consumers. However, there will be a screening contract if
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@ <1. Moreover, the screening technology will absérlunit of resources when it is applied.

Before we determine the equilibrium contragf , note that equation (1) can be used to

characterize the loan rates and loan sizes offered by financial intermediaries in any contracting

regime as
i Qg +
R, =~ 2)
PL
and
i — pLVVt+1
= , 3
s = Gep 3)

wherei =r,s. Note that the superscripirationing) ands (screening) refer to contract terms in
C. .- Inequilibrium, financial intermediaries must offer the preferred contract in which borrowers

have no incentive to deviate. Therefore, the alternative contract most preferring to low-risk

consumers can be derived as follows:

Proposition 1.

@1t p> (1-9) =, in equilibrium financial intermediaries offer a rationing contract to
t+1

consumers. That igg" =1, and the probability of getting credit;, is equal toPH

PL
21t <($_;;) = 3, in equilibrium financial intermediaries offer a screening contract to
€Pr1
consumers, whera® =1 and ¢f =P
P

@) p= (1-9) = 8, financial intermediaries are indifferent between offering the rationing
t+1

and screening contracts in equilibrium.

Proof: See Appendix C.

The explanation underlying Proposition 1 follows one’s intuition. The net payoff of

consumers in states of rationing Bp,w,,. In states of screening, the net payoff is
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(1-9)p,w., !/ Qep,,, . Clearly, the rationing states dominate the screening if
Bp W,,>(1-90)p. w,,/ Qep,,,, or B>(1-90)/ Qep,,, =B . Note that a decrease in the

screening cost will make the screening contract more attractive to consumers. Also, we have

assumed thaR<1/  to ensure that low-risk consumers will have incentives to borrow. Therefore,

given (2) and Proposition 1, it must be the case that
p,.21-9. (4)

2.2.3. Entrepreneur Borrowers

An entrepreneur in timecares only about in tinte1 consumption and is endowed with one
investment project in time This project can be used to produce tire capital using a linear
technology with time inputs. The types of entrepreneurs refer to the probabilitycoésa of their

projects. With probabilityp., i =H,L, atypei entrepreneur’s investment project can congert

units of timet output into g2 units of timet+1 capital. Assuming thal=p, > p, =0 is
satisfied, we call Typ& entrepreneurs low-risk entrepreneurs. Moreover, since entrepreneurs’
capital technology is linear, we need to impose a maximal scale for each investment project. We
assume that this maximal scale at tinseequal to the wage rate at the same period. In essence, this
assumption ties the maximal scale to the economy’s current capital stock

Since timet entrepreneurs are not endowed with outputs, they must borrow from financial
intermediaries to implement their projects. To induce separating contracts, we assume that the
investment project of a low-risk entrepreneur can be used to produce home product without any
input. However, if no funding is derived by high-risk entrepreneurs, they consume nothing in their
life. The amount of home product a low-risk entrepreneur’s project can produce is fixed and equal
to Z.

All time t entrepreneurs become firm operators at tirdle A firm operator can hire labor

and capital to produce timel output according to the following production technology:
Yo = kla it (5)
wherek,,, andL,,, are the amounts of capital and labor employed by each firf@ &id Since

the labor and capital markets are competitive, the rental rates of labor and capitat-+1 tare
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Wy =(1-0)ki L (6)
and

P = B LT (7)
respectively.

Similar to consumer borrowers, financial intermediaries are able to separate these two types

of entrepreneurs by distorting the first best contract to low-risk entrepreneurs. The first best

contract for high-risk entrepreneurs;,,, ., is C.; =(ep; Reny ) = (W, Q280 / py ). The
contract intended for low-risk entreprene@g can be expressed &, =[{ ¢ ,717,q., R},
{(1-¢°).a5, . R }] . whereg,1,q,R are as defined for consumer borrowers except that the

subscripte refers to entrepreneurs. Note that the screening technology will absaamibs when it

is applied. As aresult, each Typentrepreneur has to borrq+9 )q;, , to implement his project

at maximal scafe The optimal contract for low-risk entrepreneu@s, is determined as follows:

Proposition 2:

-€ . . .
Q) If z >%f2pmwt p. =Z , low-risk entrepreneurs prefer a rationing contract,
P

whose terms are

m=(1-€/p,)(1-€/P ) andg =1
R =Q¢€p,; [ p. and g, =w,

_g * - -
@ Ifz <%QPMV\4 p. =Z , low-risk entrepreneurs prefer a screening contract,
P
whose terms are

e =1, andgf = [ p (1-—)+&(1+8)] /[( p, +€3]

H

RéL,t = Qgptﬂ[ 1+ 5(1_ gote )] / quote and ReSL,t =0

* That is, each entrepreneur usgs, to implement his project, andtg , for the screening technology.
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r —_ S —_
Qery =W, @ndgg, =W,

3 If Z:%mewt p_.=Z , low-risk entrepreneurs are indifferent between a
PL

rationing and a screening contract.

Proof: See Appendix D.

The intuition underlying this result is similar to Proposition 1. Note ¢lpat—£)/(p, +£0)

is a decreasing function @a¥. Thus, a decrease in the screening cost will make the screening

contract more attractive.
2.3. The Capital Accumulation Path

Proposition 1 and 2 display that the equilibrium loan contracts for low-risk consumers and

entrepreneurs depend upon the rate of return to capital, the wage ratesy, and w,,,, and

other parameters. Since total employment (including all young lenders and old consumers who have
labor endowment) equakp,, +(1-A)p, +n and is independent of time, and the total number of

firms is 1 (all entrepreneurs), these results imply that the equilibrium contractsirdapend upon

per firm capital stock in tim¢ andt+1. As the equilibrium contracts will influence the level of
capital stock, in turn, we will show in this section that the capa@imulation path of the economy

also depends upon the terms of equilibrium contracts to consumers and entrepreneurs. Since there

are two groups of borrowers and two kinds of contracts, therefore, we have four cases to consider.

Case 1: The rationing contract is offered both to consumers and entrepreneurs; that is, both

B>p andZ>Z are satisfied.

In this case, some fraction of low-risk borrowers in each groups is not granted credit. High-

. W, . w,
risk consumers borrow the amount equal&é‘—*l and low-risk consumers borrov:—+*

t+1 gpt +1

, SO

the total resources consumed by consumers are given as
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pH Wt+1 c pLWt+1 _ c Wt+1
AL (1- Q) =L =[ Ap, +(1-A)mT — 8
Qgptﬂ ( ) t Qgptﬂ [ pH ( ) t pL] Qgptﬂ ( )

Both high- and low-risk entrepreneurs borrow and thus the total resources used by
entrepreneurs are
A, +(1=A)mw, = [A+(1-A)m Jw, . 9)
This yields an amount of capital equal to
AW py Q +(1-A )W p Q. (10)
As the number of firms &, the per firm capital stock in tinie 1 can be expressed as
Kt =

e e c W+
[Apy +(1-A)p ] Qw, +[ nw, —Aw, = (1= A)iw, —[ Ap, +(1-A)mp | —

] Qe

t+1

of, Ky = [Apy +(1=A)T(p, —€)+(n—A)e] Qw, -t

(ApH +(1_A)7thp|_)-

t+1
Substituting the rental rates of labor and capital in tindeand knowing that labor employed by
each firm is independent of time, we finally derive per firm capital stock as
_[Apy +(1-A)(p —€)+(n—-A)e] L

o (Apy +(1-A)p. 7 )(1-6) +6L B

Since the time wage ratey,, is equal to(1-6)k’L™®, we can rewrite this equation as

[ Apy +(1-A)m(p, —€)+(n-A)e]6(1-0)QL*
) (Ap, +(1-A)p_ )(1-0)+6L

Kin k?=Ak, (11)

where A, , is defined implicitly and the first and second subscript& dénote the contract forms
offered to entrepreneurs and consumers, respectively (both are rationing in this case). Equation (11)
is the dynamic path of capital accumulation in this case. We refer to this capital accumulation path as
‘Path RR’. Given (11), the only non-trivial steady state in this dg$e,is given by

1

k% = ALY (12)

.0 0 _ L L
Note that smceaA—g >0 andi'cr <0, the decrease in credit rationing of entrepreneurs will shift

t or,

the capital accumulation curve up, while the decrease of credit rationing of consumers shifts the
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curve down.

Case 2: The screening contract is offered to both consumers and entrepreneurs; that is, both

B<pB andZ<Z are satisfied.

Financial intermediaries will screen some fraction of low-risk consumers and entrepreneurs.
In this situation all low-risk borrowers are granted credit. The total resources consumed by
consumers and used by entrepreneurs are

VVt+1

(2P, +(1-2)p ] 5o (13)
and
AW, +(1-2)[@*wW, +(1-@° )W, (1+0)] =w, [A+(1-A)(1+d(1-¢°))], (14)
respectively. The capital stocks produced by entrepreneurs are equal to
[Apy +(1-A)p Jw Q. (15)

Therefore, per firm capital stocks in timsel can be derived as

kt+1 = [ApH +(1_A )pL]Wt-Q
e W,
+Hnw —[A+(1-A)(1+0(1-@ NIw, ~[Ap, +(1-A)p ] ——=—] Qe
t+1
After some manipulations, we finally derive per firm capital stocks atttihes

o = [APu +(1-A)(p ~(1+3(1-¢ ))E) +(n-A)e] 6(1-6)QL"
[Apy +(1-A)p 1(1-6)+6L

ki = Akl - (16)

The capital accumulation path in this case is referred to as ‘Path SS’, and the non-trivial steady state

is given by

1
kS = AL, (17)
0A

Note thatﬁ <0 so that the decrease in the screening cost will shift the capgamulation

curve up.
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Case 3: Financial intermediaries offer entrepreneurs the rationing contract and consumers the

screening; thatis,Z >Z and < f3".

The total resources consumed by consumers are given in (13). Entrepreneurs will borrow the
amount given in (9) and thus per firm capital is
e e W,
Kip =[ APy +(1=A)pr ] +[nw —Aw, = (1= A)mry = [Apy +(1-A)p.] t—l]-Qg .
t+1
The capital accumulation path in this case (referred to as ‘Path RS’) is

o = [Py +(1-A)m(py —£)+(n=A)e]6(1-0) QL™
[Apy +(1-A)p 1(1-6)+6L

K =AK. (17)

The only non-trivial steady state is

1

ks = AL (18)

Note that slnceap*—;eS >0, the decrease of credit rationing of entrepreneurs will shift the capital
t

accumulation curve up.

Case 4. Financial intermediaries offer entrepreneurs the screening contract and consumers the

rationing contract; thatis,Z <z and g > §".

In this case, consumers consume the amount given in (8) and entrepreneurs borrow the
amount in (14). The per firm capital stock is given by
Kisa =

[Apy +(1=A)( P, ~(1+8(1=¢f ))e)+(n=A)e]l W@ = [ Ap,, +(1-A)pr] L.

t+1

The capital accumulation path (referred to as ‘Path SR’) in this case is
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_[Apy +(1-A)(p, —(1+6(1-¢ ))e +(n-A)e]6(1-6)QL™

K., = kS =A k7. (19
" [Apy +(1-2A)p i ](1-6)+6L FTAK )
The only non-trivial steady state in this case is
1
ker =AY (20)

0A,, Y S . .

As —- <0, the decrease of credit rationing of consumers will shift the cagitaimulation curve
t

down.

These four cases indicate that the capital accumulation path depends onilitvéusqu
contracts of consumers and entrepreneurs. To proceed further we need to establish the relationships
of the capital accumulation paths among these cases. To begin, note that the resources consumed by
consumers in screening are bigger than in rationing. This can be seen by comparing (8) and (13). In
other words, the resources left for financial intermediaries to produce capital are smaller in the case
where consumer credit is in a screening regime than in the case where it is in a rationing. As a result
we have the relatio\, , > A, and A, > A,;. Second, the resources used by entrepreneurs in
screening include a fully funded investment project plus screening costs. As a result financial
intermediaries have fewer resources to produce capital when entrepreneurs are screened rather than
rationed. However, entrepreneurs can produce more capital in screening. Therefore, the overall
effect of the change of contracting regimes of entrepreneurs on capital production is ambiguous.

Proposition 3 below establishes this relationship.

Proposition 3.
Assume that, compared to a rationing regime, the decrease of capital produced by financial

intermediaries in a screening regime of entrepreneurial crediFisand the increase of capital
produced by entrepreneurs in a screening regiméEists. Then, there exists & , where if
d <9 ,lEnts>AFis. If d >0, AEnts<AFis.

Proof: See Appendix E.

The intuition underlying Proposition 3 is clear. If the screening cost is Bighd( ), the
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resources lost in the process of screening entrepreneurs is large and financial intermediaries will
produce little capital. Consequently, the relatitfnts< AFis could hold. We assume thait< &
in the remainder of this paper. Therefore, the relafign> A . and A, > A  are satisfied.

Finally, a comparison of (11) and (16) reveals that any relationship betdyeeand A, is
possible, depending upon the valuesdobnde. If 6 ande are sufficiently large A | > A ;

otherwise, A, <A, Overal, we have two casesA, >A >A >A, or

Ar>AL>A> A
2.4. Equilibrium Contract

As w,, w,,, and p,,; determine equilibrium contracts for consumers and entrepreneurs and

equilibrium contracts, in turn, determining the ca@talumulation path, we see that capital stock in

timet and contracting regimes of consumers and entrepreneurs are jointly determined. In particular,
this mutual dependency is more complicated as contracting regimes of entrepreneurs and consumers
are related and may depend on each other. Thus, to be able to determindibhereqapital

dynamic path in the next section, we have to illustrate this relationship more clearly in this section.
To make this illustration as simple as possible, we determine equilibrium contract to consumers and

entrepreneurs separately in this section. Note that we consider the case that

Ar>A>A>AS

2.4.1 Equilibrium Contract to Consumers

According to Proposition 1, the equilibrium contract to consumers depends on the

relationship betweeg and 8, which is defined a%g_Ta) . Substituting forp,,; and given that
t+1

® As shown in (11) and (16), the relationship betwden and A is quite complicated. We are not able to
find the critical values ob and ¢ for which a clear-cut relation of , and A4 can be derived. Nonetheless, it is

easy to see that any relationship betwéen and A, is possible, and this relationship is influenceddbynd ¢ .
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k., = Ak’ (as shown in the last section), we derive

R 1-0 1-0 - - -
B (K)= o) = e =AY, (22)
t+1

whereh is defined implicitly. As shown in Proposition 1, for a giverthe equilibrium contract to
consumers will be the rationing contract > 3" (k,) holds and the screening contract if
B<pB (k). Given the fact that the equilibrium contract to entrepreneurs will influence capital
stock as well, one sees that the relationship betw@eand 3 (k,) is also determined by

entrepreneurial credit. To remote the effect of entrepreneurial credit in this section, we provide two
cases to discuss the equilibrium contract to consumers as entrepreneurial credit is fixed under a

rationing regime and screening regime, respectively.

g
5} g
o
- *
- '8.?*;'
- |
- - 55
-~ - *
' -
7 - - T8

4 C c i
& kr, r ks,s kr, s

Figure 2.1.3 and B (k. ) in four capital accumulation paths.
Case 1: Entrepreneurial credit is in a rationing regime.

If entrepreneurial credit is in a rationing regime, the capital accumulation path is either Path

RR or Path RS, depending on the relationship betygamd 8 (k, ). SubstitutingA , and A ,
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into (22), we derive the correspondig(k, ) as B;,(k,) and B, ((k, ), respectively. Given that
A, >A,, we see that, for a givek, B, (k)> B (k). We plot the relationship of3,

B, (k) and B; (k. ) in Figure 2.1 (solid lines). Note that, as shown in the figure, we défipte
and k' as the capital level that equat,éﬁs,r(kt) and 3, s(k ) to B, respectively. Then, we have
the following areas.

Area | k, <k, .

Since B;,(k, )> B in this area, a rationing contract is offered to consumers in equilibrium and
capital accumulates along Path RR.

Area ll: k{, <k, <k/

The equilibrium contract to consumers will be a rationing contr<';\6t>if[3:,r(kt ) or a screening
contract if B, (k. ) > B. Obviously, neither condition is satisfied in this area. If neither a rationing

nor a screening is the equilibrium contract to consunaasprding to Proposition 1, the third

possibility is that financial intermediaries are indifferent between offering a rationing and screening

contract to consumers. Obviously, under such a situation, the refit{dn) =8 should hold.
Since B, (k)>B> B:,S( k, ), it is possible that financial intermediaries offer a linear combination

of rationing and screening to consumers and the relgidqik, ) = B is satisfied. We call this a

mixed contract. Proposition 4 states properties of this mixed contract.

Proposition 4 For anyk,, if entrepreneurial credit is in a rationing regime and the relation
B:J(kt )>pB> B:,S(kt) holds, then there exists/a [ 0,1] and an equilibrium at time t, where
financial intermediaries offer the rationing contract with probabjlifyand the screening contract
with probability1- ¢, to consumers. As a result, the capital accumulation pltie wetween Path

RR and RS. In addition, the value pf decreases dg increases if entrepreneurial credit remains

in a rationing regime.

Proof: Letk.] denote the time t+1 per firm capital stock when financial intermediaries at time t
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offer the rationing contract to all entrepreneurs, and the rationing contract with prolgabéityd
the screening contract with probabilityy/, to consumers. Then it is clear that

ket =LA+ (- )Ar,s]kt61 (23)
implying that the capital accumulation path lies between Path RR and RS.

Substituting (23) into (22), we derive the function®f in this case as
Brm(k ) =LA +(1-p)A 7K.
According to Proposition 1, iB is strictly greater or less theﬁf,m(kt ), then obviously this mixed
contract fail to be an equilibrium contract to consumers. The mixed contract could be an
equilibrium contract only if3; ,.(k, )= B8 that is, if and only if entrepreneurs are indifferent between
the rationing and screening contract. Therefore, the following relation should hold in equilibrium:
Brm(k)=hL A, +(1-p )A 7K =P (24)
Note that f3;,(k ) lies between B (k) and B (k). Since for a givenk,
B..(k)>B>pB; (k) there always exists a uniqueg yielding B; (k. )=8.
Moreover, 1, should decrease &s increases. This is so because bBth(k, )and S, /(k, ) are

increasing function ok, and ;,(k, )>p; (k) for any k.. In other words, a¥, increases,

financial intermediaries offer the screening contract to a larger fraction of consumers.

Area lll. k, >k
The equilibrium contract to consumers is a screening contemetube < f3; (k). Thus the

capital accumulation path is Path RS as entrepreneurial credit is in a rationing regime.

Case 2: Entrepreneurial credit is in a screening regime.

The capital accumulation path is either Path SR or SS, depending on the relationship ietween

and B (k. ). Substituting (17) and (20) into (22), we can derive the functigh Ok, ) in Path SS
and SR asB, (k) and B, (k, ), respectively. We plof3, B..(k ) and B, (k) in Figure 1

(dotted lines). As shown in Figure 1, we define the capital level which eqﬁégekt) and
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B..(k ) to B askS, andkS,, respectively.
The analysis is similar to that of the previous casearda | (k, <kg,), the equilibrium

contract to consumers is the rationing contract becfus@;, (k, ). As entrepreneurial credit is

c
S,

in a screening regime, the capital accumulation path is SRrednll (k;, <k, <kg,), neither a

rationing nor a screening contract is the equilibrium contract. In this case the only possible
equilibrium contract to consumers is a mixed one. Proposition 5 below specifies properties of this

mixed contract. lmrea lll (k, >k,), a screening contract will be offered to consumersabse

B < B;S(kt ). The capital accumulation path in this area is path SS.

Proposition 5 For anyk,, if entrepreneurial credit is in a screening regime and the relation
B;r(kt )> B> B;S(kt ) holds, then there existsa, [J[ 0,1] and an equilibrium at time t, where
financial intermediaries offer the rationing contract with probabjlifyand the screening contract
with probability1- 1, to consumers. As a result, the capital accumulation pltie wetween Path

SR and SS. In addition, the valueiof decrease ak, increases if entrepreneurial credit is still in a

screening regime.

The proof of Proposition 5 is similar to Proposition 4 and ignored here. Some interesting
results are delivered by these two cases. First, the use of a screening contract by consumers is
harmful to an economy’s capital accumulation. Namely, in either case, the capital accumulation path
is shifted down imrea Ill compared tarea |. For example, in Case 1 the capital accumulation path

in area |is Path RR. Foarea lll, it is Path RS. Given thad , > A ,, we see that the use of the

screening contract of consumers is detrimental to capital accumulation, supporting the work of
Jappelliand Pagan@94), which shows that consumer credit rationing may induce a higher saving
rate and promote growth. The results here show that consumers are more likely to be credit
rationed at a low level of capital stock érea ). Under such a situation, the capital accumulation
path is higher and so is the economic growth rate. However, as capital is accumulated to some
critical levels (inarea Ill), consumers’ credit rationing is reduced and consumers are able to

consume more. In this situation, the capital accumulation path is shifted down, resulting in a lower
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growth rate.

Second, by comparing these two cases, one sees that the development of credit markets for
entrepreneurial credit (i.e., from a rationing regime to a screening regime) favors capital
accumulation. For example, the capital accumulation path is Riean for case 1. For case 2, it

is Path SR imrea 1 Given thatA,, > A , we see that the capital accumulation is higher in case 2

than in case 1. [Recall that the entrepreneur market is in a rationing regime in case 1 and a screening
regime in case 2.] Therefore, the development of credit markets in the entrepreneurial market is
growth-enhancing, consistent with the conclusion of recent literature.

Finally, according to Propositions 4 and 5, financial intermediari#¢sseveen consumers
more ask, increases in the mixed strategy equilibrium, indicating that the transition of consumer
credit from rationing to screening takes place in this mixed regime. Under this transition, for

example, if entrepreneurial credit is always in a rationing regime (Case 1), the capital accumulation
path will shift gradually from Path RR to Path RS.

2.4.2 Equilibrium Contract to Entrepreneurs
The analysis of the equilibrium contract to entrepreneurs will be similar to that of consumers.
According to Proposition 2, the equilibrium contract of entrepreneurs’ loans depends on the

relationship betweeZ andZ" , which is given as

Z* :(pL _g)pLQ

pL +6€ pt+l\Nt .
Since p,,, =6k%'Li7? andk,,, = Ak? (A defined in Section 3), we can rewrite this expression as
Z' (k)= PP oo g g e = 1Ak (25)
p, +0e

where f is defined explicitly. Similar to the previous section, to remove the influence of consumer
credit in determining the relationship betwe2rand Z” (k. ), we analyze the equilibrium contract

of entrepreneurs by considering two cases: when consumer credit is in a rationing and a screening

regime, respectively.
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Case 1. Consumer credit is in a rationing regime.

The capital accumulation pathlMoe either Path RR or SR, depending on the relationship between

Z andZ’(k, ). Substituting (12) and (20) into (25), we can derive the functid ok, ) in Path

RR and SR aZ,, (k) and Z_,(k, ), respectively. Note that, for arky, Z: (k )>Z, (k)
becaused <1 and A, > A,. The relationship betweed, Z  (k ) and Z_, (k) is plotted in
Figure 2.2 (solid lines). As in the figure, we defikje andkg, as the capital level equating to

Z, (k) andZ_,(k,), respectively.

Area | k, <k, .

As Z>Z. . in this area, financial intermediaries will offer a rationing contract to entrepreneurs, so

the capital accumulation path is RR.

Z
=
- - Zr},g'
-
- - - = _ESH:S
- - - .
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Figure 2.2Z and Z" (k, ) in four capital accumulation paths.

Area ll. k7, <k, <kg, .
It is clear that neither a rationing nor a screening contract is the equilibrium contract to

entrepreneurs becaugg <k, andk, <k, inthis area. The only possible equilibrium contract to
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entrepreneurs is a mixed one; i.e., financial intermediaries offer entrepreneurs the rationing and
screening contract at the same time. Proposition 6 summarizes properties of this mixed contract.

Proposition 6 For any k., if consumer credit is in a rationing regime and the relation
Z,.(k))>Z>Z_ (k) holds, then there exists  0[0,1] and an equilibrium at time t, where
financial intermediaries offer the rationing contract with probabjityand the screening contract
with probability1- x, to entrepreneurs. As a result, the capital accumulation plalie \wetween
Path RR and SR. In addition, the value xaf decreases dg increases if consumer credit is still in

a rationing regime.

Proof: Letk?; represent the time-1 per firm capital stock when financial intermediaries at time
offer the rationing contract to all consumers, and the rationing contract with probgbiéityd the
screening contract with- x, to entrepreneurs. It is easy to see that

ki =X A +(1- XA 1K (26)
implying that the capital accumulation path lies between Path RR and SR. Substituting (26) into
(25), we deriveZ,, (k. )as

Zp, (k)= FLGA, (1= XA, 1K (27)
According to Proposition 2, this mixed strategy will not be the equilibrium stratezj,yr k. ) is
strictly greater or less thah Therefore, for this mixed strategy to be an equilibrium we need that
Z,..(k)=Z. Clearly,Z, (k) lies betweerZ, (k) andZ_ (k). SinceZ, (k )>Z>Z_ (k)
for a givenk,, there always exists a unique satisfyingZ,,, (k, ) =Z. Moreover, a¥, increases
while consumer credit is still in a rationing regimg, must decrease to keéf,, (k, ) equal toZ

becauseA,, > A, and8 <1(see (26)).

Area lll. k >k, .
The equilibrium contract to entrepreneurs is a screening contr@ct @g ) >Z . Therefore, the

capital accumulation path is SR.
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Case 2. Consumer credit is in a screening regime

If consumer credit is in a screening regime, the capital accumulation {idié either Path RS or
SS, depending on the relationship betwZeand Z” (k, ). Substituting (17) and (16) into (25), we
derive the function oZ" (k) in Path RS and SS & ((k,) and Z_(k, ), respectively. The
relationship between, Z; (k) andZ_ (k, )is plotted in Figure 2 (dotted lines).

We definek’; and kS, as the capital level equati@gto Z, ((k,) andZ_ (k, ) respectively,
as is shown in Figure 2. Similar to the previous case, we have three ar@@s ik, <k’,), Zis
greater thaM:,S( k,) so the equilibrium contract to entrepreneurs is the rationing contract and

capital accumulates according to Path RSaréa Il (k7 <k, <kg,), the equilibrium contract is a

mixed one. Proposition 7 below states properties of this mixed contramealfll (k, > k¢, ), the

equilibrium contract to entrepreneurs is the screening contract and eapieiulates along Path
SS.

Proposition 7 For any k,, if consumer credit is in a screening regime and the relation
Z:,S( k. )>Z> Z,(k ) holds, then there exists @, [0,1] and an equilibrium at time t, where
financial intermediaries offer the rationing contract with probabjityand the screening contract
with probabilityl- x, to entrepreneurs. As a result, the capital accumulation plalie etween
Path RR and SR. In addition, the value pf decrease ak, increases if consumer credit is still in

a rationing regime.

We ignore the proof of Proposition 7 here as it is easy to derive by following the line of
argument in the proof of Proposition 6. From these two cases, we observe that, first, the use of a
screening contract of entrepreneurs favors capital accumulation. This can be seen by comparing
area landarea Il in either case. Second, the effect of credit market development of entrepreneurial

credit (from a rationing regime to a screening) on growth also depends on consumer credit. For
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example, inarea Il of case 1, where consumer credit is in a rationing regime, the capital
accumulates along Path SR. In case 2, where consumer credit is in a screening regime, the capital

accumulation path is Path SSarea lll. Given thatA,, > A, ., we see that the effect of credit

market development is more efficient in promoting growth in case 1 than in case 2.
Moreover, as shown in Propositions 6 and 7, financial intermediaries will screen more

entrepreneurs ak, accumulates in this mixed strategy #guum. This result implies that the

transition of entrepreneurial credit from rationing to screening occurs in this mixed regime. During
this transition, for example, if consumer credit is always in a rationing regime (casel), capital will

accumulate gradually from Path RR to Path SR.

2.5. The Dynamics of Capital Accumulation

A major advantage of this framework is that we are able to show the evolution of credit
market development and capital accumulation by considering both entrepreneurial and consumer
credit. We have shown the equilibrium contract and captaumulation path by separating
consumer and entrepreneurial credit in the last section. In turn, the objective of this section is to
discuss the dynamics of capital accumulation andilil@gum contracts of consumers and
entrepreneurs together.

Given the results in Section 4, it is clear that the equilibrium dynamic path for capital is

determined by their initial capital stock,() and the relationships amotg,, kS, k;,, K., KS;,

e e e
kr,r! ks,s! kr,s!

and the capital level of steady states in each pathKig. k>, k33, k7). For
llustration purposes, we only consider the case whgre> A, ., and that overall, the relation

A, >A,>A,>A, holds. Note that the relatided > k¢, > k7, >k, holds in this situation for

e

consumers (see Figure 1) and, for entrepreneurs, the relidtiork’, > kS, >k, is satisfied (see
Figure 2). Furthermore, throughout the remaining analysis we assume that the following
assumptions are held:

1. kS <k®

S,

2. K& <k

r,r?
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3. kS<k®

S, ?

4. ki<k?:

rs
5. ky <kfs.

Assumptions 1 to 4 ensure that for any capital accumulation path the change of the contracting

regime of entrepreneurial credit will takeapé before capital accumulation gets to its steady state.

Moreover, given thakg, > k7, > kS, > kS, assumption 5 says thif, , k', , andk, are all greater

rs? fr
than the initial capital level.

We provide three cases in this section. Case 1 refers to the case where entrepreneurial credit
will switch from rationing to screening before consumer credit and case 2 discuss the reverse; i.e.,
consumer credit switches first. In case 3, we present the interactions of entrepreneurial and
consumer credit along capital accumulation, which delivers some interesting results.

Which credit will switch first depends on the relationship betweerandk;’,. For example,

e
rr

suppose thatk’, <k, and the capital levelk,, is just abovek’, . Since k >k (ie.,

Z <Z;,(k,)), the rationing contract is not the equilibrium contract to entrepreneurs. In fact, if the

relationsk, <kg, andk, <k;, are satisfied in thik,, the mixed contract will be the equilibrium

contract to entrepreneurs and, for consumers, it is the rationing contract. As we mentioned, the
transition of entrepreneurial credit takes place in the mixed regime. Therefore, entrepreneurial
credit will switch from a rationing regime to a screening before consumer credit. Note that, given

A, > A, Path RRis always higher than Path SS here.

Case 1. k/, <k/, andkg, =k,

It kS =ks;, the relation k' >kg >k, >k, =ks, >k7, >k, >k’ holds. The capital
accumulation path for this economy is plotted in Figure 2.3. As shown in the diagram, the capital is
accumulated along the Path RR in the low level of capital stocks. Once capital accumdates to
some fraction of financial intermediaries will start to use the information gathering technology to
separate entrepreneurs, and then capitabadumulate along the path situated between Path RR

and Path SR until it getg, , where the transition of contracting regime of entrepreneurial credit has
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completed. Sinc&g, =k, inthis case, when capital accumulategio, some fraction of financial

C

intermediaries will start to screen consumers. This will continue until captamulates td,,,

where financial intermediaries offer the screening contract to both consumers and entrepreneurs.
Therefore, the capital accumulation patii ke between Path SR and Path SS in the interval of

ki, <k <kg,. As we assume that;, >k in the diagram, we will derive the steady state of
capital stock before the transition of contracting regime to consumers from rationing to screening

has completed.

Koty
(kﬁs,, ke =k
Path SR
Path RR
*1;‘\\
Path 55
steady State
kf,
kis kEis ki?" kf,’r kgs
(ks

Figure 2.3.Capital Accumulation Path in Case 1

Case 2 k7, =k

If k7s =K/, it means thak’, <k:,, so consumer credit will switch before entrepreneurial
credit. We plot the capital dynamics of this case in Figure 2.4. As in the diagram, capital
accumulates along Path RR at the low level of capital stock. Kfnds reached, some fraction of
consumers will be screened by financial intermediaries, and the eagitethulation path ilvlie in

between Path RR and RS urkfl, (k’,) is reached.
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Similar to the previous case, ki, financial intermediaries will start to use the costly information

gathering technology to screen some fraction of entrepreneurs, and thus the capital accumulation

path lies between Path RS and SS. Under this situation, the steady state of capital stock is equal to
kSS;G. An important implication delivered by this case is that,

comparing Case 1 and 2, we see that the steady state of capital stock in Case 1 is never less than that
in Case 2, implying that the economy’s steady state of capital stock will benefit if entrepreneurial
credit switches before consumer credit. Moreover, the steady state capital stock of the economy
with undeveloped credit markets (i.e., both types of credit are still in the rationing regime) could be
higher than that of the economy with fully developed credit markets (i.e., both types of credit are in

the screening regime.).

LIy
}: Kev
/ Path SR
— Path RR
e Path 55
L~ S|
\ Steady State
Fail RS
e
& = £
k'r;'r k.f;.ﬁ' k:‘,-s lIk-f,f" -&:5'_,,?"
(ko)

Figure 2.4. Capital Accumulation Path in Case 2

® If we consider the case where Path SS is greater than Path RR, the steady state of capital stod@@e}qual to

is greater than the one where credit market is not develchﬁéd.(ln this situation, we derive the similar conclusion

of recentliterature.
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Case 3 k, > k{, and overall k', >k, >k >k’ >k’ >k, >ks, >k’ (see Figure 2.5).

Cases 1 and 2 show that the decrease of credit rationing of entrepreneurs favors capital
accumulation and the decrease of credit rationing of consumers has an adverse effect. These results
are derived as the development of one market starts after the other has completed. However, it is
possible that the transition of one market will start before the other has completed. Under such a

situation, credit conditions of consumers and entrepreneurs will infleaateother.

kit
ke = kpa)

/ Path SR
Path RR

Fath 55

e

Steady Stale
FPath RS

75

Figure 2.5 Capital Accumulation Path in case 3

The corresponding diagram for this case is plotted in Figure 5. Similar to the previous cases,
capital accumulates along Path RR until it get&ia where entrepreneurial credit switches to a

mixed regime. Then the capital accumulation paih li® between Path RR and SR. If
entrepreneurial credit is in a mixed regime while consumer credit is in a rationing regime, we see that

capital willaccumulate as
ki =[XA H(1- XA TK (28)

implying that capital accumulates between Path RR and SR. Clearly, for consumeg,grewii
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lie between3 . and B;r (see Figure 1) if capital accumulates following (28). Dergteas the
capital level whereB,,, =. Obviously, from Figure 1 we see thig} <k’,. Therefore, once
capital accumulates beyord, . , the rationing contract is not an equilibrium contract to consumers
as f3,,, > B . Asaresult, consumer credit will be in a mixed regime &ffer

After capital accumulates tk’

myr?

the equilibrium will be that financial intermediaries offer a
screening contract to entrepreneurs and a mixed contract to consumers. To see this point, suppose
that capital stock is just greater thify, but still less thark’,. Then we consider the following

cases. First, assume that financial intermediaries screen some fraction of consumers while offering a
rationing contract to entrepreneurs. Inthis situation, capital accumulates between Paths RR and RS
andZ" (denoted ag, ) lies betweerz;, andZz, ; (see Figure 2). Clearly, if capital is greater than

Ke

r,r?

Z, .>Z , so a rationing contract is not an equilibrium contract to entrepreneurs. Second,

financial intermediaries offer a screening contract to consumers and a mixed contract to
entrepreneurs. Under such a situation, the capital accumulation path lies between Paths RS and SS,
so 8 (denoted ag3,,,) will lie betweenp;  and B;,. From Figure 1, it is clear the@> B, . if

capital is less thak;, . Consequently, a screening contract is not an equilibrium contract. Finally,
financial intermediaries may offer both borrowers the mixed contract. In this situation, the capital
accumulation path illlie between Paths RR and S’ (denoted a¥,,,,) lies betweerz_, and

>

rr-

Form Figure 2 it is obvious tha, ,>Z if capita is greater thak®, . Thus a mixed contract

is not an equilibrium contract to entrepreneurs.
Apart from these three possibilities, the only possible equilibrium is that financial

intermediaries offer a screening contract to entrepreneurs and a mixed contract to consumers.

Therefore, capital wihccumulate between Paths SR and SS &fteiand the capital accumulation
path is shifting down as capital accumulates. Tlhiigentinue untilk;, is reached. Given that the

relation kg, >k, is assumed in Figure 5, the economy will get its steady state b¢fore
In this case, we see that credit conditions of entrepreneurs and consumers are influenced by
each other. In particular, &, the transition of consumer credit from the rationing to mixed

regime will force the entrepreneur market to switch completely from a mixed regime to a screening
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regime (a jump from a mixed regime to a screening regime). In contrast to the previous cases where
the decrease of credit rationing to entrepreneurs will shift the capitamulation curve up, in this

case, even if the entrepreneur market is switched from a mixed regime to a screening regime, the
capital accumulation path is actually shifted down. Obviously, the key force driving this result is that
consumers are able to consume more.

From these three cases, we see that the relationship between credit market development and
economic growth is ambiguous. Specifically, this relationship depends on the level of credit market
and economic development. For example, Case 1 and 3 deliverer the situation that economic
development is benefited by the development of credit market at the early stage. Once a critical
level of capital stock is reached, the further development of credit market is detrimental to economic
development as it enables consumers to consume more. This result contributes to the work of De
Gregorio and Guidotti (1995), which uses the total credit to private sectors as indicator of credit
market development, and shows that the effect of credit market development on economic growth is

much more significant in developing countries than in developed countries. As in Figure 3, for

developing countries (i.e., for the countries whose per firm capital stock is small (le&$ thahe

development of credit market favors economic growth. For developed couiiriek(), the

development of credit markets benefits consumers and reduces the available resources for
investment. In other words, our model provides reasons for this result as the proportion of private
sector credit allocated to consumers and entrepreneurs differs between developing and developed
countries.

Given the results of this section, an important issue to determine an economy’s growth path is
the sequence of credit market development along with capital accumulation. In case 1, the
entrepreneur market develops before the consumer market so that the economy grows faster at the
early stage of development. However, if the consumer credit develops first as shown in case 2, the
economy suffers at the early stage of development. Moreover, if both markets develop at the same
time, credit conditions of consumers and entrepreneurs depend on each other. For example, the use
of the mixed contract of consumers will push entrepreneurial credit to a screening regime and shift
down the capital accumulation path. This result may justify government interventions in the
consumer market to relieve resources for industrial investment in developing countries (see Ch 7.

World Development Report 1989.).
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2.6. Conclusion

This paper considers the relationship between credit market development and economic
growth by integrating credit to consumers and entrepreneurs. We also focus on the endogenous
interaction between credit market development and capital accumulation. The model we develop
here is useful as it provides a more realistic framework for analyzing the relationship between credit
market development and economic growth than do preexisting models which consider credit to
entrepreneurs alone.

In this framework, the lending regimes of consumer credit and entrepreneurial credit are
endogenously determined by the level of capital stock. In addition, the capital accumulation path of
the economy depends on the lending regime of consumers and entrepreneurs. As a result, there
exists a joint dependency between credit market development and capital accumulation. Moreover,
this framework have fruitful properties in discussing the interaction between credit market
development and economic growth as the lending regimes of consumers and entrepreneurs are
related and may depend on each other in some circumstances. We show that which kind of credit
(consumer credit or entrepreneurial) will switch first from a rationing to a screening regime along
capital accumulation matters very much in determining the growth pattern of the economy. Also,
our model can be used to explain the work of De Gregorio and Guidotti (1995), which provides
evidence showing that the effects of credit market development on economic growth differ between
developing and developed countries.

An interesting extension of this framework is to endogenize the screening cobhjs could
be done by making dependent on the total volume of lending, or equivalently, on the current level
of capital. This is the idea that there is an externality in learning how to evaluate borrowers.
Therefore, the cost of distinguishing high-risk from low-risk will fall as more loans are extended. In
this framework, the development of one market could benefit the other one, and this fact should be
able to provide more interesting dynamical interactions between credit market and economic
development. We then may be able to discuss some government interventions in credit markets to

facilitate economic growth.
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