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Credit Market Development, Economic
Performance and Business Cycle Volatility™

Caterina Mendicinof
Stockholm School of Economics

Abstract

This paper studies the role of credit market development in an econ-
omy with credit frictions. I examine how the provision of credit in connec-
tion with collateral assets affects both economic performance and business
cycle volatility.

First, I analyse the macroeconomic implications of an improvement in
the financial market that allows for a higher degree of access to the credit
market. Then, I study how different levels of credit market development
affect the vulnerability of the economy to major adverse shocks. This pa-
per sheds light on the trade off between efficiency and stability over the
business cycle.

In the framework of an economy in which credit constraints arise be-
cause borrowers cannot force lenders to repay, I show that, as expected,
facilitating collateralized debt financing implies an increase in efficiency
in terms of production. Moreover, I also show how the rise in collat-
eral/assef prices is a direct consequence of credit market development.
Last, but most intriguing I demonstrate that the higher output volatility
over the business cycle is associated with an higher degree of access to the
credit market .
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1 Introduction

During the past two decades financial systems have experienced deep structural
changes as a result of regulatory reforms and technological innovations. Finan-
cial market reforms have taken place both in developing and developed countries.
Particularly among OECD countries, United States, United Kingdom and the
Nordic Countries implemented government reforms directed to credit market
deregulation.

The main goal was to improve efliciency within the financial system, but
the macroeconomic implications could go beyond the main motivation. The
deregulation process discouraged household savings and contributed to a con-
siderable increase in bank loans extended to the private sector!. The ratio of
private outstanding credit over total disposable income therefore reached very
high levels in the last years?. See figure in appendix. The high level of credit
to the private sector and particularly household indebtedness, both in absolute
terms and relative to their income, has attracted the attention of policy makers
and raised concerns about the macroeconomic implications.

This paper investigates the role played by the provision of credit in connec-
tion with collateral assets and the macroeconomic implications of credit market
development. Moreover, it analyses how credit market deepening affects the
response of aggregate variables to negative shocks over the business cycle.

Regardless of whether private sector debt is sustainable, the large stock of
borrowing could increase the sensitivity of the private sector to fluctuations in
income, capital prices (housing, buildings, machinery) and the interest rate. A
greater level of indebtedness may reduce the ability to smooth temporary nega-
tive shocks due to the burden of debt. In fact, during periods of stable economic
conditions an easier access to loans -for instance due to relaxed ceiling on loan
to value ratio.- could improve economic performance but, on the other hand, an
excessive debt accumulation in preceding periods might become burdening for
the borrowers if market conditions reverse.

This paper is related to the large literature about financial frictions and

business cycle. Most of the theoretical research focuses on credit frictions as a

!See among others Gelosos and Werner (1999) for the case of Mexico, Leslie Hull (2003)
for New Zealand, Boone, Laurence, Nathalie Girouard and Isabelle Wanner (2001)and Claus,

Iris and Grant Scobie (2001) for an international comparison.
2Guy Debelle, Household Debt and the Macroeconomy, BIS Quartely Review, March 2004.




transmission mechanism that propagates and amplifies shocks. Bernanke and
Gertler (1989), Calstrom and Fuerst (1997), Bernanke, Gertler and Gilchrist
(1999) among others, study the relevance of financial factors on firm’s invest-
ment decisions, emphasizing the role of agency-costs and limited enforceability.
Kiyotaki and Moore (1997) and Kiyotaki (1998) show that if debt needs to be
fully secured by collateral, small shocks can have large and persistent effects on
economic activity.

Kiyotaki and Moore’s work has been very influential and a big strand of lit-
erature has used collateral constraints as an amplification mechanism of shocks.
However, in models with collateral constraints little attention has been devoted
to the impact of credit market development on economic activity and the busi-
ness cycle.

An exception is Aghion, Baccheta and Banerjee (2003) who study credit
development as a source of instability in a small open economy. They show that
small open economies at an intermediate level of financial development are more
vulnerable to shocks. They also analyze the effects of capital account openness
in economies with different degrees of credit market development.

Unlike Aghion,Baccheta and Banerjee (2003) I focus on a closed economy
model in which both lenders and borrowers sectors are modelled. I use a collat-
eral constraint based on real assets and thus I give a primary role to the asset
prices. Moreover, I focus on different types of shocks. In fact, I investigate not
only the effects of an aggregate technology shock but also the consequences of a
shock to the loans’ supply. Most importanty I focus my attention on the impact
of permanent shocks to the loan to value ratio.

1 use a model built on Kiyotaki and Moore {1997). In order to generate a
motive for the existence of credit flows, two types of agents are assumed. Both
of them produce and consume the same good using a physical asset. They differ
in terms of discount factors. As a consequence impatient agents are borrowers.
Credit constraints arise becaunse lenders cannot force borrowers to repay. Thus,
physical assets such as land, buildings and machinery, are used not only as
factors of production but also as coliateral for loans.

The setup differs from Kiyotaki and Moore (1997) in that I use more standard
assumptions about preferences and technologies. First, in their paper the two

groups of agents are risk neutral. Moreover, they represent two different sectors




of the economy - borrowers are "farmers" and lenders are "gatherers"- and thus,
apart from using different discount factors, they also differ in their production
technology. In the present setup both groups of agents have a concave utility
function and are identical, only difference is the subjective discount factor. The
setup turns out to be similar to the one used by Cordoba and Ripoll(2004).
However, 1 also introduce aggregate uncertainty in the model. Thus, differ-
ently from all the other specifications of the model previously adopted in the
literature, asset prices are not perfectly foresighted by agents. Last, but most
important I also allow for the existence of liquidation costs in modelling the
collateral constraint. Consequently, I can investigate the macroeconomic conse-
quences of structural changes implying an eased access to credit financing.

I show that facilitating collateralized debt financing implies an increase in
efficiency in terms of production but also a rise in collateral/asset prices. In
fact, an increased access to the credit market implies a credit expansion and
thus a rise in the level of investment in asset by borrowers. This leads to a more
efficient allocation of capital between the two groups and consequently increases
efficiency in production. As a result in the new steady state the level of output,
and thus total consumption, would be higher.

Moreover, I show that the higher the degree of access to the credit market
the higher the output volatility over the business cycle. And the higher leveraged
are agents, the lower their ability to smooth negative shocks.

The paper is organized as follows. Section 2 presents the model. Section
3 analyses the relation between improvement in credit market technology and
macroeconomic performance. Section 4 shows how different degrees of credit
market development affect business cycle volatility. Section 5 draws some ten-

tative conclusions.

2 The Model

2.1 Economic Environment

Consider a stochastic discrete time economy populated by two types of house-
holds that trade two kinds of goods: a durable asset and a non durable commod-
ity. The durable asset (k) does not depreciate and has a fixed supply normalized

to one. The commodity good (¢) is produced with the durable asset and cannot




be stored.

At time t there are two competitive markets in the economy: the asset
market in which the one unit of durable asset can be exchanged for ¢ units of
consumption good, and the credit market.

I assume a continuum of ex-ante heterogeneous households of unit mass: n;
Patient Households (denoted by 1) and ny Impatient Households (denoted by
2). In order to impose the existence of flows of credit in this economy I assume
ex-ante heterogeneity based on different subjective discount factor.

Assumption 1: 5, <, <1

This assumption ensures that in equilibrium patient households lend and
impatient households borrow .

Both agents produce the commodity good using the same technology
Yit = Zikgq
where Z; represent an aggregate technology shock. It follows an AR(1) process
n(Z,) = pyIn(Zs1) + €21, €76 "¢ N(0,0.,),0 < pz <1

Assumption 2: o3 = < 1

Following Kiyotaki and Moore (1997) I assume that the technology is specific
to each producer and only the household that started the production has the
skills necessary to conclude the production. This means that if the household 2
decides to not put his effort in the production between t and t+1 there would be
no outcome of production at t+1, and there would only be the asset &;; at t-+1.
The household cannot precommit to produce. Moreover, he is free to walk away
from the production and the debt contracts between t and t+1. This results in
a default problem that makes creditors to protect themselves by collateralizing
the household’s asset. The creditor knows that in case the household runs away
from production and debt obligations, they will get his asset. Thus, the debt
repayment, by 1, of the borrower is limited to a fraction of next period expected
value of the asset:

bit < YE; [qus1bid]

Assumption 3: v < 1
Limiting the borrowing fo a fraction of the expected liquidation value of

the capital takes into account different degrees of development of the credit




market technology. A high ~ represents a developed financial sector while a low
~ characterizes an underdeveloped system.
Households face the following problem:
max }Eo oo (B U () i=1,2

{cit ki it
s.t.
Cit + ek — kir—1) = Yar + 5 — bis—a
Vit = Zuk§ 4
bir < YE [grg1ka)

Where k;; is a durable asset, ¢;; a consumption good, and b;; the debt level.
2.2 Competitive Equilibrium
Definition 1 A market equilibrium is given by a sequence of prices {q:, Ri}

and allocations {cu, ki, bw}(; o for i=1,2 such that:

o given {q, R} each agent chooses {cit, ki, bt} to mazimize the expected
life time utility subject to the production function, the borrowing constraint

and the flow of funds constraint
e the markets for capital, consumption good and debt clear: Z,‘f:lnik‘it =

2 2 2
K=1,Y nice= 3 ;1N and Y ;. by =0.

Agents’ optimal choices of bonds and capital are characterized by:

iyt41

Ue,
=t > 3. EU.
7 > B,EU.

and

7 U(-‘i t £ UCé 41
9 — BBy U’ g1 > fjiEtT'i- (Freit41)

ciye Cit
where Fy, ; = aZ; f’,‘j is the marginal product of capital.

The first equation relates the marginal benefit of borrowing to its marginal
cost. For constrained agents the marginal benefit is always bigger than the
marginal cost of borrowing. If I define y,, > 0 as the multiplier associated
with the borrowing constraint the euler equation becomes:

UCi,t
Ry

— 7
= My = !GiEtLC-i,t«}vl




The second equation states that the opportunity cost of holding one unit of
. Lr«:- . . .
capital, [q,f ~ BByt C]t+1], is bigger or equal to the expected discounted
“i.t
marginal product of capital. For constrained agents the marginal benefit of

holding one unit of capital is given not only by its marginal product but also

by the marginal benefit of being allowed to borrow more:

U.:o U.:g M
qt — BaEr Z}"m Giy1 = BB =2 (Fy, o11) + 7 Eeqr1 =
C2,t €2,¢ €2t

In a neighborhood of the steady state, Impatient Households borrow up to the
maximum. Consequently, they face an always binding borrowing constraint.
Thus

bo,t = VE; [qe1kai]

and
Ways — 2y

[Qi — vE} 15{71]

where Wo; = 92,0 + qiko — bap—1, 18 the impatient agent’s wealth® at the

ko =

beginning of time t and d; = [qt — v Ey %‘;—‘] , represents the difference between
the price of capital and the amount he can borrow against a unit of capital,
i.e. the downpayment required to buy a unit of capital. Patient households are
creditors in a neighborhood of the steady state. The creditor’s capital decision is
determined at the point in which the opportunity cost of holding capital equals
its marginal product:

U,

U.. . N
gt — B1E: 5’”1 g1 = BBy (jrl t (Fry,t+1)
€1t Cit

3 Model Solution

3.1 Deterministic Steady State

In the absence of credit constraints the efficient allocation of capital between

the two groups would be given by:
My = Moy

Thus, given the aggregate condition on capital

niky +moky = Ky + Ky =1

37That is his output and the value of the land held the perious period net of debt repayment.




then

KgffzgﬁZ?lz and Kfff:l—nz

This means that if the two groups are equally large, each group gets the same

amount of capital in steady state?.

Proposition 2 The steady state interest rate is determined by the discount

factor of the patient agent.

Proof. Given the euler equation of the patient households:

P
S /BlEtUcl,t+1
1
in a deterministic steady state:
1
R=—
By

Proposition 3 In steady state the group of impatient households is credit con-

strained

Proof. Consider the euler equation of the impatient household:

u‘(:/)_t

Ry

T = BoBiticy 14
In steady state it implies:
1 e
2=\~ By | ey = (By = Ba) they

As long as Assumption 1 holds, the lagrange multiplier associated with borrow-
ing constraint for the impatient household is strictly positive. Thus, impatient

household are credit constrained in steady state. ®

Proposition 4 In a credit constrained steady state, impatient households are

credit constrained and their capital holding is Ky < Kgf f = KT,

41f ny = no = 0.5 then K;ff =0.5 and Kf’ff =05




Proof. Using the equations representing the households’ optimal choice of
capital evaluated at the steady state it is possible to show that: Fy, < Fp, .

% _ By 11— By — (81 — B5)]

Fy (1=581)B, -1

1

o\ a1
Where I, =« (%) . In fact the equation above is always bigger than 1 as

long as v < 731? And due to Assumption 3 this is always the case. @

Proposition 5 The steady state allocation of capital depends on the subjective
discount factors, the fraction of the two groups of agents and the degree of credit
market development. Calculations in the appendiz show that

1

1
n Ba(1—581) =1
{1 + 7;1’- [31[1"!’322"7(.‘311_32)]} }

Compared to the first best allocation, the allocation under credit constraints

Ky =

reduces the level of capital held by the borrowers and implies a difference in the

marginal productivity of the two groups. See Figure 1.
Proposition 6 In steady state the asset prices depend on the marginal produc-

tivity of copital

Proof. From the households’ optimal choice of capital

B4 B2
' - i,
1— By —~v(By = Bs) b2

3.2 Dynamics

The equilibrium conditions above represent a non-linear dynamic stochastic sys-
tem of equations. Since the equations represent well behaved functions, it is pos-
sible to adopt standard local approximation techniques to find the solution. All
the methods commonly used for this kind of systems rely on log-linear approxi-
mations around the steady state to get a solvable stochastic system of difference
equations.

By finding a solution I mean to write all variables as linear functions of
a vector of state variables, both endogenous state ;-3 and exogenous state

zvariables, i.e. I are looking for the recursive egquilibrium law of motion:




zy = Py + Qz

yr = Ry + Sz

where y; is the vector of endogenous (or jump) variables.

In order to solve for the recursive law of motion I need to find the ma-
trices P,@Q,R,S so that the equilibrium described by these rules is stable.
I solve this system via the method of undetermined coefficients ( McCallum

(1983),King,Plosser and Rebelo (1987), Campbell (1994), Uhlig (1995) among

others)®

3.3 Calibration

I set the model parameters, calibrating the model at quarterly frequencies. I set
patient households’ discount factor equal to 0.99, such that the average annual
rate of return is about 4%. I calibrate impatient’s households’ discount fac-
tors according to Lawrance (1991) and Samwick (1998) that estimate discount
factors, respectively, for poor and young households in the range (0.97, 0.98).
The share of capital in the production « is 0.36 as in the tradition of the real
business cycle literature®. Following the literature on collateral constraint, tech-
nology shocksare assumed to have zero persistence. I also assume no persistence
in the preference shocks while the Loan to Value Ratio shock is assumed to be
permanet. The baseline choice for the loan to value ratio, v, is 40% and the

fraction of borrowing constrainted population is set to 50%.

Basic Calibration

preferences borrowing limit
discount rate 8; 0.99 weight on capital <« 0.4
By 0.97

technology shock process

capital share o« 0.3 autocorrelation p, 0
py 1

population n 05 pe O

Tab.1

58ee Harald Uhlig " A Toolkit for Analyzing Nonlinear Dynamic Stochastic Models Easily”
for the description of the solution method.
6See Cooley and Prescott (1995) or Prescott (1986).
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4 Credit Market Development and Long Run
Performance

4.1 Steady State Analysis

I now investigate the implication of credit market development - i.e. an in-
creased access to credit market. Limiting the borrowing to a fraction of the
expected liquidation value of the capital takes into account different degrees of
development of the banking technology in liquidating the collateral. A high v
represents a developed credit sector while a low v characterizes an underdevel-
oped system. Note that (1-y ) is the cost of liquidation. Thus, the way credit
market development is modelled is through relaxing credit restrictions.

The parameter v, representing the loan to value ratio, affects the steady
state allocation of capital, the determination of the level of borrowing and the

asset price.

Proposition 7 A permanent increase in v rises the level of capital held in the

new steady state by borrowers
Proof. The derivative of K, with respect to v is strictly positive &

Proposition 8 A permanent increase in v rises the steady state asset price

level

Proof. Aslong as o < 1 the marginal productivity for lenders is increasing in

K. Thus, in the new steady state asset price is settled to an higher level. ®

Figure 2 shows how +y affects the marginal productivity and thus efficiency in
production. Ceteris paribus a higher v reduces the difference between borrowers’
and lenders’ marginal productivity. Even if it is not possible to reach the efficient
equilibrium (M; ; = Ma,) it is possible to reduce the efficiency loss by setting v
closer to 1.

Changes in steady state values due to credit market development are shown
in Figure 3 and 4. An increased access to the credit market implies a credit
expansion and thus a rise in the level of investment by borrowers. As expected
this leads to a more efficient allocation of capital between the two groups and

consequently to an increase in production. As a result in the new steady state

11




the level of output, and thus total consumption, is higher. The price of the
collateral/asset is also higher.

Up to a certain value of v, borrowers’ consumption also increases. This could
be due to both a credit channel effect and an asset wealth effect. Agents benefit
of a larger access to debt financing and of an increasing value of their assets.
But easing the liquidity constraints faced by households leads to a rise not only
in the household indebtedness level but also in the ratio of household liabili-
ties to production. Indebtedness increases more than production. Moreover,
borrowers’ wealth decreases while total wealth increases.

‘What is the welfare cost of a lower level of credit market development? I
measure the welfare cost as a percentage increase in consumption that a house-
hold would need to be as well off under the lower degree of access to the credit
market, ag in an higher one. Using the steady state value of consumption at
different levels of credit market development, I calculate the percentage increase

such that:

S B U(eBET) =3B U +2)5y)

t=0 t=0

with czsfs(,” and c Bl ! being the steady state consumption levels of individual
i=1,2 at v = 0.7 and v = v with » = {0.001,0.1,0.2,....0.6} .

A high level of credit market development is represented by v = 0.7 since it

allows for borrowing up to the 70% of the next period value of the own capital.

I quantify the welfare cost of a less developed credit market first separately

for the two groups of agents (borrowers and lenders) then according to the

following overall measure of welfare:

2 2 e
Z 3) U(edsd™) =3 m> (60 U (1 +2)es3)

4=zl =0
Table 2 shows the welfare cost of a lower degree of credit market develop-
ment. Asexpected the lower v the higher the welfare gains. The measure varies
between 0.05% and 6.97% for the borrowers, 1.04% and 3.31% for the lenders.
When the credit multiplier is higher both agents are better off. The total welfare

ETMg

cost varies between 0.86% and 3.93%.




4.2 A permanent increase in the degree of credit financing

Now I analyze the effects of a permanent increase in the access to credit financing
on asset prices, total output and indebtedness. I study the response of the
model’s variables to a 10% permanent positive shock to v stating from y=0.4.
It should be interpreted as any institutional change that increases the access to
the credit market.

Being able to borrow more, the impatient agents increase both their con-
sumption and investment level. Thus, their production level increases. The
increased level of investment in physical assets raises also their capacity of bor-
rowing next period and the level of indebtedness increases. For the market to
clear the other group of agents should be willing to demand less of the asset in
fixed supply. The price of the asset, therefore, has to increases.

Figure 5.2-5.b show the transition to the new steady state after a positive
permanent shock to . The transition to the new deterministic steady state
takes some years.

After the first impact, asset prices increase slowly and reach a new level that
is 8% higher than the old one. This pattern is due to changes in the interest
rate and thus consumption choices. In fact, asset price dynamics are given by

the demand for capital”:

Uey . :

,f C1,t+1 €141 .

q ~ .151Et.-—U Qi1 = B By —"= (Fg, 141)
€1, €1t

If the borrowers’ demand for assets goes up, then to clear the market the

lenders’ demand has to decrease. This could be driven by a rise in the user cost

> . UC
of holding assets. u; = {qt — BBy qt“}.
/".\,t
Iterating forward
o0
0 =E Y Apiry (Fiy i)
G0
7 Alternatively:
1 Ue. Uca, pye 3
g — 8 B2l gy = B Rt (Mz,241) + 7Erqryr —
Ucy ¢ Ucy ¢ Ueg, ¢

thus the asset price level depends not only on the marginal productuvity of borrowers but
also on the liquidity constraints.
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4 i . . . .
where At = (81) ——:—i:—:’ depends on consumption choices and thus is linked

to the interest rate.?

5 Credit Market Development and Business
Cycle

In this section I consider the response of the model economy to negative shocks.
In order to analyze the role of credit market development as a source of instabil-
ity over the business cycle I compare the responses of economies with different
degrees of access to the credit market.

1 assume that the economy is at the steady state level at time zero and then is
hit by unexpected shocks under different degrees of access to the credit market.
I consider an unexpected one-time (p = 0) decrease in aggregate productivity
of 1%.

See Figure 6. The units on the vertical axes are percentage deviations from
the steady state, while on the horizontal axes are years, with the shock taking
place in the third quarter.

An aggregate negative technology shock affects the production negatively,
and thus also earnings of both groups of agents.

Highly leveraged agents smooth the effects of the negative shock on con-
sumption by buying less capital. Cutting back their investment expenditures,
borrowers are unable to borrow more. As a consequence the shock has a per-
sistent effect on borrowers’ production, and thus, because of credit constraints,
on investment expenditures. The shock in period t affects borrowers’ demand
for capital in future periods.

In order for the market to clear lenders have to reduce their demand for
capital and this requires their user cost of holding capital to fall. The fall
in asset prices affects further negatively the borrowing capacities of impatient
agents implying a deeper cut in their investments.

From the log-linearized version of the collateral price dynamics equation I
see that this price is directly affected by marginal productivity of the collateral

asset and by differences in marginal productivity:

8Linear preferences for the lenders would imply that the dynamies of the price of the durable
asset depend only on the expected marginal productivity; viceversa, a linear technology would
make fluctuations independent of marginal productivity. Moreover in the later case, the steady
state level would be unchanged.

14




o Miss =, i1 [ Migs \ ; .
g = = Z (’BI)J+1 [Aflt—i'j_}'l}_*- (1 + ﬁ) Z (‘81)J+1 [UCLHJ‘H - Ucl,m-j]
j=0

88 88

j=0
The collateral price is directly affected by the negative technology shock

through the marginal productivity but also by the asset dynamics.

Mippr = 201 — (1 — @) ka

As a consequence of both reduced investments and lower asset prices, borrowers

also experience a credit crunch. since

bey1 = Gey1 + keys

Thus, the economy suffers the direct impact of the negative technology shock
and also the indirect impact of a reduction in asset price. Moreover, the overall
impact is stronger the higher is . With a higher 7 most of the variables react
by more or show a stronger persistence. Figure 8.2 shows the total output
response to a 1% negative technology shock in economies with different degrees
of credit market development. The higher v the more persistent the effects
of the shock. Table 3 shows the standard deviation of total output for three
different values of . Qutput volatility increases with the degree of access to the
credit market regardless of the persistence of the shock. Standard deviations
are calculated over 12 quarters. The shock hits the economy in the second
quarter. The standard deviation of output is about 10.7% higher in an economy
in which agents can borrow up to the 80% of the next period value of their asset,
compared to an economy in which the loan to value ratio is 30%.

The higher level of liabilities, both in absolute terms and relative to the
income, in a system characterized by a more developed credit market, makes
agents more vulnerable to declines in asset values. A negative shock reduces
their ability to access credit due to the higher debt level and falling asset prices.
Thus, increased indebtedness makes agents more susceptible to liquidity prob-
lems.

Regardless of whether private sector debt is sustainable, high levels of in-
debtedness increase the sensitivity of the private sector to fluctuations in asset

prices and wealth. The same results hold if I consider an individual preference
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shock that affects loans supply and interest rates. I consider a 1% shock to
lenders’ preferences?. A positive preference shock that hits only lenders, makes
them willing to consume more and thus reduces the supply of bonds.

This implies a reduction in the demand for capital from borrowers and thus
a fall in asset prices. Lenders are indifferent between buying bonds or capital,
so in order for demanding more capital its user cost should decline. The effect
of limited liquidity also reduces investment in capital and thus production for
the borrowers. On the other hand the increase in production by lenders is not
enough to raise total production.

The overall effect on total production if presented in figure 8.b. As before
an higher persistence of the effect of the shock is present on an economy with
a more developed credit system. Table 3 shows the standard deviation of total
output over 12 quarters. The higher the steady state indebtedness level, the

stronger the negative effect of the shock on production and capital decisions.

6 Conclusion

This paper studies how the provision of credit in connection with collateral
assets affects both economic performance and the business cycle volatility, T
provide a simple framework for analyzing the role of credit market development
in an economy with imperfect credit markets.

I assume that agents face credit constraints, with the constraints being
tighter at a lower level of credit market development. This model economy
is used to discuss the interaction between aggregate output dynamics, collat-
eral/asset prices and wealth distribution. The paper sheds light on the trade
off between efficiency and stability.

I show that an increased access to the credit market implies a credit expan-
sion and thus a rise in the level of investment expenditure by borrowers. This

leads to a more efficient allocation of capital between the two groups of agents

Y A loan supply shock is modelled as a shock to lenders’ preferences (£, ):

oK

Ey Z (B1)"U (e1e ) €xy

=0
where

n(éy) = pzIn(€1y—1) +ees, see " N(0,006),0 < pe < 1
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and consequently increases total production and wealth.

At the same time asset prices also increase. Being able to borrow more, the
impatient agents increase both their consumption and investment expenditures.
For the market to clear the other group of agents should be willing to demand
less of the asset in fix supply. Thus, their opportunity cost of holding the asset
must increase.

A second contribution of this paper is to analyze the link between credit
market development and business cycle volatility. I show that more developed
credit markets are more vulnerable to negative shocks. In fact, the higher level
of Habilities, both in absolute terms and relative to the income, make agents
more vulnerable to declines in asset values. After a negative shock their ability
to access credit is more difficult due to the higher debt level and falling asset
prices. Thus, highly leveraged agents are more susceptible to liquidity problems.

The trade off between efficiency and stability implies that policies directed to
credit market development should take into account the impact on business cycle
volatility. Based on the first results, policy makers should promote credit market
development as a source of improvement in economic performance. On the other
hand, regardless of credit sustainability and financial crises, they should also
pay attention to the impact of the credit market characteristic on short-run

instability.
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8 Appendix

Household Indebtedness:

SORREN

Chaet . Thosaliol? Daleblabnes: Semfing b honsd uhls & bosehol S Jigoatde i)
S & 3 )

e
EET]

E DE EZ &l : FR I!’\’ & HL BT g LK us
Kesnevor Neatiossad e e Fend ot maowond nbali e aifons
Welfare:
Welfare Gains from v to v'= 0.7
¥ vy=.001 =1 =2 =3 =4 ~v=.5
borrowers .0697 0.0551 .0409  .0277 .0160  .0065
lenders .0331 0316 .0296 .0268 .0230 .0177
total .0393 0357 .0316  .0270  .0217  .0157
table 2
Business Cycle
1% Aggrevate Negative Technology Shock
persistence p=0 p=05
credit mkt v=08 v=05 v=03 y=08 v=405

persistence
credit mkt

Table3

0.7472 0.7343 0.7254

1% Aggrevate Negative Loan Supply Shock

p=0
y=08 =05 =03
1.1499 0.5885 0.2149

0.9226 0.8879

p=10.5
v=08 v=0.5
1.1037 0.4838

v=.6
.0005
.0104
.0086

v=10.3

0.8577

v=103
0.1798




8.1 Equilibrium Conditions

The system of non-linear equations is given by 4 first order conditions

U,
0t = 81 EUsy o (E.1)
y
Ul" 1 P
]('.2“ — Mo = IdQEtUC'.Z,t-i—l (E2)
t
U .. U, ..
4 — BrEx [j-l‘m gr+1 = B1Er (j’l'm Fyy 441 (E.3)
Ci,t €1,t
7 U:-ﬁ U: t Lo ;
i — By Br—28 gy 11 = By By Figy p1 + Y Eiqen Fat (E.4)
UCQ,‘». UC?,t Uc’.?‘t
4 aggregate conditions
nikys +noker = Kip + Kop =1 (E.5)
Yp = N1Y1e + Naly2e (E.6)
n1bye + naby =0 (E.7)
1 budget constraint!®
boy ,
cor + qilkor — kor—1) = y22 + o bag—1 (E.8)
i
1 borrowing constraint
ba s = YE; [qra1kot) (E.9)
the resource constraint
Y = M Cit + Nacay (E.10)
the two technologies:
yie = ZikG_y Yor = Ziksi (E.11)

12 equations and 12 unknowns:{ o, @, Ri, 9} and {Cz't,k’,}[{,bit,yit};i() for
i=1,2.

10(Jging the Walras’ Law we can drop at each t one of the two budget constraints.
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8.2 Steady State

From E.1 1 find the steady state interest rate:

1
E = ,61 (SS- 1)

from E.2 the lagrange multiplier:

Ho = (/61 - f62) Uey (SS.Q)
Using E.3 and E.4:
By By
= By, = —F $8.3

and substituting for K using the aggregate condition on capital: K; =
1 — K3 1 find the steady state allocation of capital to the group of borrowers:

Ks ) .
B <1~K2>a_ _ B2 (ﬁ)a—
1-754 m 1=y —v(B1— B2) \ m2

1

1
ny B2(1-81) o=t
{1 + -n; [;’3‘1[1—5‘22—’2’(,’;1“/32)]] }

In case the two group of agents have different technologies, substituting for

Thus:

Ko =

K the equation become nonlinear in K> and not solvable analytically,thus, a
nonlinear rootfinding problem arises.

In the nonlinear rootfinding problem, a function f mapping R™ to R™ is given
and one must compute an n-vector z, called a root of f, that satisfies f(z) = 0.
In our problem the f{z) is represented by ss.

In this case I implement a numerical algorithms for solving the system
quickly and accurately.

Then using E.3: 5
1
= Fy, 55,4

Th1

Thus T find the steady state borrowing level:

.oy a1
where Fy, = (l'K2> .

by =~ [qke] = —by (s8.5)
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and the total production:
Y = N1y + neye (85.6)

where
Y1 =kY y2=kF (ss.7)

From E.8 I find the consumption of the borrowers
by (1- 2 (55.8)
¢y =Yg — -— 8.
2 = Y2 2 R
and from the resource constraint the consumption of the group of lenders

nicy =y — Nacy (ss.9)
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