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I. Introduction

The 1997 economic crisis that hit several Asian countries, includ-
ing Indonesia, Malaysia, South Korea, and Thailand, has generated
heated controversy regarding the causes, the policy prescriptions,
and the proper role of international rescue programs. Several dis-
tinct aspects of the crisis have been highlighted. Among them is
the role of the domestic banking system. According to this view,
fragile banks and their huge intermediation of foreign capital are
seen to have contributed to outbreak and propagation of the crisis.
Notably, the crisis countries had recently replaced their old regime
of financial repression with a new regime of financial liberalization.
Some would argue, based on this observation, that financial
liberalization should be reversed.

Issues of financial repression and liberalization have been widely
discussed in development economics since McKinnon (1973) and
Shaw (1973). This paper is distinct from the existing literature in
two important ways. First, we adopt a cash-in-advance approach.
The technique can be particularly useful in modeling a macro-
economic crisis, in that it can highlight the role of banks in
magnifying a shock. Edwards and Végh (1997) have recently pres-
ented a cash-in-advance model of macroeconomic disturbances.
With focus only on the short run cycles, their model does not
include capital accumulation. We, however, require capital accumu-
lation to model the huge amount of capital inflows that continued
for years in some Asian countries prior to the recent crisis. Capital
accumulation can be most effectively modeled in a cash-in-advance
model, since the approach explicitly considers firms that are liquidity-
constrained. Second, government deficits that generate inflation for
seigniorage revenue, are not modeled in the present paper. This is
in contrast to most models of financial repression (e.g. Bencivenga
and Smith 1992; and Roubini and Sala-i-Martin 1992) that are
primarily based on the Latin American experiences of huge
government deficits and high inflation rates. Government deficits
were however fairly modest in the Asian countries in question, and
thus the inflation rates were quite low there.! Financial repression
was imposed in Asia as industrial policy to allocate financial

ISee for example Radelet and Sachs (1998), Table 8, for government
budget data in those Asian countries.
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resources according to the government's blueprint of long-term
economic growth, rather than part of financial policy to generate
seigniorage revenue. In this context, we simply abstract from
government deficit and consequent inflation.

The paper contributes to methodology. It shows one possible way
of incorporating the process of capital accumulation and economic
growth in a small open, cash-in-advance, economy which is placed
initially under financial repression and later under financial
liberalization. The steady state derived in each regime is intuitive
and reasonable. Using the model, we further demonstrate that a
financially liberalized economy is structurally more vulnerable to a
real shock than a repressed economy.

The plan of this paper is as follows. In Section II, we set up a
model of financial repression in a small open economy. We consider
how economic agents—households, firms, and banks—optimize under
financial repression. Section III discusses how domestic agents
optimally change their behavior when financial liberalization is
introduced. The two financial regimes are contrasted. In Section IV,
we use a cash-in-advance model to show how financial liberal-
ization renders a financially repressed economy structurally weaker
to a negative output shock. Section V concludes with a discussion
of the model's policy implication.

II. Financial Repression

A. The Model: Assumptions and Equations

The world consists of two countries - a small domestic country
and a large foreign country (i.e. the rest of the world). Each
country produces one and the same good, which can be either
consumed or invested. The small country adopts a fixed exchange
rate system. Financial repression is in the domestic country imple-
mented in two forms—interest rate controls and capital controls.

First, the government imposes effective ceilings on the bank loan
rate of interest with a view to encouraging investment. Ceilings are
set below the equilibrium rate of interest.2 Related to these interest
rates controls, we assume that funds are allocated to firms only

®The equilibrium rate of interest equals the rate of time preference in the
model, as should be the case with a standard cash-in-advance model.
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through banks and that credit rationing prevails in the bank loans
market. Firms do not issue stocks or curb debts and have no other
methods of financing their demand for loans in the model.3 In
addition to imposing effective ceiling rates, the government inter-
venes in credit allocation as well such that households have no
access to bank loans in financial repression. Consumption loans
are deemed undesirable by the government. Second, outflows of
foreign capital are completely forbidden through capital controls.4
This reflects the government’s intention to ensure that domestic
financial resources be invested domestically. Further, we assume
that no domestic agents other than banks are allowed to borrow
from abroad.

As a result of financial repression, no foreign debt will ever be
incurred by domestic banks. Domestic banks in financial repression
would not intermediate foreign funds for domestic use, since foreign
funds, being market-priced at the rate of time preference,5 are more
expensive than domestic funds under the ceiling rate of interest.
With no capital inflows and outflows, the capital account balance
always remains at zero.

Now, we present an infinite-period cash-in-advance model of
financial repression, in which the government and the three
representative agents, a firm, a bank, and a household, interact in
the goods, asset, and labor markets. All markets are assumed to be
competitive. In the model, goods are check goods. In order to
purchase goods, households and firms must issue checks against

3since stock markets are relatively underdeveloped in Asia, we abstract
from them. As for curb markets, we have, for simplification, not incorpo-
rated financial dualism within the model. We have previously shown
elsewhere (i.e. Daniel and Kim 1996) that financial dualism reduces the
negative effects of financial repression. We would expect some of those same
results to be present here, but we would not expect its addition to change
the fundamental nature of the results. In general, mathematical modeling
requires simplification such that only aspects of the economy essential to
understanding the problem at hand are included.

*When finance is repressed in a domestic economy, mobilizing savings is
likely to be important, so that restrictions on capital outflows, but not on
capital inflows, will be used as a means to serving that purpose. For a
most recent and extensive survey of the capital controls literature, see
Dooley (1996).

5Following Edwards and Végh (1997), we assume that one and the same
rate of time preference prevails all over the world. This assumption is
necessary to avoid inessential dynamics.
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TRADING SEQUENCE

their bank deposit balances held in advance.

a) Trading Sequence

The trading sequence assumed in the model is given in Figure 1.
Within each period, the goods market opens and closes at the
beginning, asset and labor markets clear simultaneously in the
middle, and production occurs at the end. Now we consider the
behavior of the government and other domestic agents in turn.

b) The Government

The government initially creates the regulatory environment for
domestic agents. It imposes an effective ceiling rate r on bank
loans. The government sets the required reserve ratio at a certain
level @ (0< @ <1), which is constant across periods. The govern-
ment pegs the nominal exchange rate at a fixed level E, where E is
defined to be the number of units of domestic currency per unit of
foreign currency. We assume E=1 for simplicity. Both the domestic
country and the foreign country produce one and the same good,
and the purchasing power parity holds. In addition, there is no
inflation abroad, with the foreign currency price of a unit of the
good given at unity, i.e. P*=1. Thus the following relation prevails:

P=P* - F=1,

where P denotes the domestic currency price of a unit of the good.
Since P=P*=1 holds in the model, all the variables are both
nominal and real.

The government acts as the currency board. It holds international
reserves in the form of foreign bonds (B,), against which the govern-
ment supplies high-powered money (Hy) to domestic households:
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By = H. (1)

Since households do not hold cash at all, the high-powered money
ends up being bank reserves (Hy) within the banking sector:

H, = Hp. @)

A foreign bond is a consol that pays each period ¢ wunits of
foreign currency. Since the foreign rate of interest equals the rate
of time preference §, each foreign bond is worth unity, or one unit
of good. The government earns interest income on its holdings of
foreign bonds. At each period it distributes an interest income (By
- §) as government transfer (z) to households:

tt = Bg- 6. 3)

Note that the subscript t is affixed to financial assets chosen in
period t—1. It denotes that those assets are carried into period t.

c) Banks

Banks serve as financial intermediaries accepting deposits and
making loans. They accept deposits (D) from households (Dn) and
from firms (D) in asset markets. A part («) of deposits are
retained for currency reserves, and the rest are invested in loans to
firms:

Hp= o - Di= a - (Dn+Dp),
I’=(—-a)- D, 4)

where D; denotes total deposits accepted by banks (D;=Dyn+Dy),
and [ denotes the quantity of bank loans supplied to firms.

Banks operate competitively, earning zero profits at each period.
In addition, they are assumed to have no excess reserves over that
required by law. Thus, the following link holds between the
repressed bank loan rate (r) and the bank deposit rate (g):

g=(1-ar, (5)

where gq<r< ¢ holds.
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d) Households

The assets that compose the household’s financial portfolio are
two - bank deposits and equities. Currency, being dominated by
bank deposits, finds no place in the household’s asset portfolio.
Equities are necessary in the model to deal with firm profits. We
assume that equities, whose quantity is fixed, are evenly distributed
across households. In that sense, there is no markets for equity,
and equities are not traded at all. Equities cannot therefore be a
source of financing for firms in the model.

The household faces the deposit-in-advance constraint for goods
purchased:

Dn(1+q)>c, (6)

where c¢; is the quantity of goods purchased and consumed by the
household in period t.6

The household’s nonequity wealth at time period ¢, w;, is given by
the value of bank deposits carried into the period, together with
current income, including interest on deposits, dividends on firm
shares, and government transfer, and the value of today’s time
endowment of labor.” These assets and income can be used to
purchase goods and leisure for current consumption and to choose
bank deposits to carry into the next period, t+1. For simplification,
the household supply of labor (L) is assumed to be inelastic.
Nonequity wealth or the household’s budget constraint during
period t, can be expressed as

wi=Dp - (1+q)+Ft - Z+Wi+ri=cCt+Dpo1 + W+ (1—-L)

— Dy - (Q+q+F; - Z+W; - L+r;—¢(—Dp+1=0, (7)

where F; and Z denote the distributed shares of profit per firm and
the fixed number of firm, respectively.

The domestic economy initially opens with financial repression at
period O. In the asset market in that period, the household chooses
its consumption path that maximizes the present value of its

5Goods purchased for consumption are assumed to be perishable, not
lasting beyond the current period.
"The time endowment of labor per period is normalized at unity.
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life-time utility, subject to a budget constraint and a deposit-in-
advance constraint for consumption.

e) Firms

The firm invests in its own physical capital® and hires labor at
each period. In period t—1, it uses labor L and capital Ki—; to
produce output y; according to the Cobb-Douglas production
function of the following form:

yi=yK—1, D=AK) -L'7 O<y <1, €)

where y; denotes the domestic output that is produced at the end
of period t—1 and for sale in period t, and A the fixed technology.9

We assume that the domestic economy opens initially with a very
small amount of capital stock Ko,10 at which the marginal product
of capital far exceeds the rate of time preference. We also assume
that capital does not depreciate and that there is no adjustment
cost in the capital stock. The firm faces both the deposit-in-
advance constraint and the financial constraint when it buys physi-
cal capital.l1l It uses bank loans to finance capital accumulation.

8Following Bencivenga and Smith (1992), we assume that the firm uses
its own capital in production. The rental markets for capital do not exist in
the model. In addition, we assume that goods purchased by the firm are
costlessly and instantly transformed into nonperishable capital goods to be
used for investment purposes.

%Roubini and Sala-i-Martin (1992) have specified A as a function of
financial sophistication and have argued that such specification is
supported by their cross-country regression results. However, their argu-
ment is controversial and is criticized by Arestis and Demetriades (1997).
We abstract from this issue and assume instead that A is set at an
exogenously level, regardless whether the domestic economy is financially
repressed or liberalized.

'“The assumption is necessary to start the economy given the production
function specified in equation (8).

""The firm, by issuing checks and using bank loans that it has kept in
the form of a bank deposit since the previous period’s asset market,
currently buys capital. This is as dictated by ‘the deposit-in-advance
constraint for capital.” New capital, currently bought, is to be used, together
with old capital, at the end of the current period to produce output for sale
in the next period. Note that the firm is supposed to repay its loans within
the current period asset market before newly-purchased capital goods are
used to produce output at the end of the current period. The structure of
the model concerning purchase and use of the physical capital can thus be
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The firm uses bank loans to finance labor as well. Regarding the
financing of working capital, it faces the financial constraint that
labor get paid in advance of the receipt of sales revenue.12

In the asset market at t=0, the firm chooses its investment path
that maximizes the present value of profit flows over an infinite
horizon, subject to the availability of bank loans, the deposit-in-
advance constraint for capital, and the financial constraints for
both capital and labor.

B. Optimization

a) Households
Formally, the household solves the following optimization problem:

Maximize PDU,= 3, B - u(c), ©)

subject to the deposit-in-advance constraint for consumption
(equation (6)) and the household budget constraint (equation (7)).
PDU, denotes the household’s present discounted value of life-time
utility as of period 0,13 where 3 and ¢ is the discount factor and
the time preference rate, respectively, such that 0<pg=(1+46)"'<1,
and where co=0, u'>0, and u”<0 hold. The controls are c¢; and
Dri+1. Real wages, goods prices, interest rates, profit, and govern-
ment regulation are exogenous to the household.

Let 2 and p be Lagrange multipliers on the budget constraint
and on the deposit-in-advance constraint, respectively. The first-order
conditions can be expressed as

construed as implying that firms make expenditures on capital input before
they receive sales revenue. This is called ‘the financial constraint for
capital.” The notion, being based on significant production lags usually
observed in most developing economies, also appears in the Bencivenga and
Smith (1992)'s overlapping-generations models.

"“The financial constraint for labor has been popularized since the new
structuralist approach appeared in the early 1980s. See Buffie (1984), for
example. The assumption is now usual in the literature of development
economics.

3The intertemporal separability of utility is assumed for simplification.
For justification, see Obstfeld and Rogoff (1995, p. 1744).
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B [u (e —Ai—pd=0 — u'lcd= A+p

Bl . [*/It] JrBH—l : [At+1+ﬂt+l](1 +q):0 i /It: B(l +q)[/1t+1+#t+1]
Using these first-order conditions, we have equation (10):

u'(ce+) .

w=u'lc)—BA+q) - u'lced=u(c) - [1— B(1+qg)]. (10)

7

u (¢t

If x were equal to O, equation (10) would become identical to the
standard Euler equation, u'(ci+)/u’(c)=1/[8(1+¢q)]. Consumption, if
unconstrained, should jump up instantaneously with the introduc-
tion of financial repression in which g< § holds, and then should
continue to decrease afterwards. In our model, since the lending
rate is low, the deposit rate is also low, and the household’s Euler
equation leads him to prefer current consumption over future
consumption. However, the household consumption can never jump
up in the first place, since, given rationing, the household cannot
borrow to raise consumption to its desired level. Therefore, con-
sumption is given by the non-invested current income.1l4 Thus, cia
>c; holds, as the economy gets closer to the steady state. This is
because the capital stock, being gradually accumulated over each
period, will yield ever-increasing output so that c;n<c; may never
occur. In equation (10), this implies that the liquidity component
(x) of marginal utility of deposits is positivel5 because both A(1+q)
<1 and u'(ci+)/u’(c)<1 for c¢ii>ci. The deposit-in-advance con-
straint binds when the economy is not in steady state. It is also
straightforward to show that pg*=(¢ fq](lJrq)f1 - 2*>0 holds in
steady state. An asterisk(*) denotes the steady state values of
variables. Consequently, the deposit-in-advance constraint for
consumption always binds as follows:

=Dy - (1+q) and c*=Dy* - (1+q). (11)

“For derivation of the non-invested current income, see Section A in the
Appendix.

The value of u¢ reflects the extent to which the standard Euler equation
fails.
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b) Firms

Consider the firm’s optimization problem at period 0. We assume
that the firm is allowed to acquire more capital period by period
beginning with period 0.16 The firm maximizes the present
discounted value of profit flows over infinite horizon, with the
amount of bank loans demanded being constrained each period by
bank loans available:

Maximize PDVo— 3 [y(Ki, L)~ (Kia—K) - (1+q) ' - (1+7)

—Wi-L-Q+0}- 1+ 7, (12)

subject to [4,,=I5., for t>0, where [%,; and [5.,; denote the
amounts of bank loans demanded!” by, and bank loans supplied
to, the firm in period t, respectively.

Some remarks on solving this constrained optimization problem
are in order. First, the firm’s profit maximization and competitive
labor markets together imply that wage costs, inclusive of interest,
equal the labor’s marginal product. That is, the following condition
holds at each period:

MPL;=W; - (1+71), (13)

where W; is the wage rate in period t. Here, the relevant rate of
interest in determining the marginal productivity of an additional
unit of labor is the ceiling loan rate.18 This is because the firm
gets bank loans to finance its current wage bill in the current
period’s asset market, whereas it is supposed to repay its loans

'®This assumption is made to generalize the framework such that the
supply constraint (i.e. constrained availability of funds) can be imposed on
the firms at each period.

l7Stn'ctly speaking, ldHl is not the amount of loans demanded. It is
specified such that it should reflect the loan availability, the deposit-in-
advance constraint for capital, and the financial constraints for capital and
for labor. However, for convenience sake, we choose to call it the amount of
loans demanded.

'8Since equities are not a source of finance but simply a profit-
distributing device in the model, the relevant discount rate to the firm
should not be the weighted average of the cost of equities and the cost of
bank loans, but the bank loan rate.
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along with interest in the next period’s asset market.

Second, the firm’s investment (K;+1—K;) to be made in period t+1,
is constrained by the loan availability in period t. The firm has no
other choice but to invest in capital goods whatever financial re-
sources are left available under financial repression. Its investment
path is not voluntarily chosen, but is imposed on it. Thus, K
shows the maximum level of capital stock the firm is able to attain
as of period t+1, and that should be below the desired level. Thus
the following inequality should hold in the model:19

MPK, ., >r(1+1(1+q) .

The preceding remarks essentially imply that the firm’s con-
strained optimization problem effectively ends up being used,
together with the competitive labor markets, to determine the wage
rate only. Under financial repression financial resources are not
available on demand, and the constraint of the bank loans availabili-
ty predetermines the level of capital stock attainable at each period.

C. Steady State

It is simple to derive the steady state. In the Appendix, we have
shown in detail how the values of the model’s endogenous variables
are determined in the steady state. We note here some of those
results derived in the Appendix. Consider first the equation that
defines K*:

K*=Ko+(1+q)1+n "' {1—a)1+q—6a) '-(1—7)1+n "} - yK*, L). (14)

We may infer from equation (14) that K*>Ko, will hold in general.20
The steady state capital stock K* has the following implications.

For an intuition for the right-hand side of the inequality, see the
discussion regarding equation (24) which holds in a financially liberalized
regime. Further, if there were no constraint on the availability of bank
loans to the firm at each period, the following first-order condition should
hold: MPKu1=r(1+1)(1+q)".

*The reserve requirement ¢ is usually less than 1/3 in Asia, and the
capital share 7y is safely taken to be 1/3 (or even higher, around 0.4, for
most developing countries). K*>Ky is thus ensured. For reference regarding
actual values of ¢ across countries and estimated values of 7y, see Brock
(1989), Romer (1996), and Agénor and Montiel (1999).
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Under financial repression, the marginal productivity of capital far
exceeds the cost of funds. But the funds for financing the capital
stock are not enough. The firm pays labor equilibrium wages,2!
repays old loans with interest, and with remaining loans it buys
capital goods. Therefore, the firm can only adjust its capital stock
gradually each period. As the capital accumulates, the marginal
productivity of labor and thus wages also increase. The capital
stock will finally reach a level at which all the bank loans available
just meet the needs to finance the current wage bill and to repay
old loans, with no other funds left for physical capital financing.
That level of capital stock is K*. Although yk:- (or MPK(K*)) the
marginal productivity of capital at K=K*, will still exceed the cost
of capital,22 further capital accumulation is not possible for lack of
funds under financial repression. In addition, equation (14) yields
the following result:

*

=(1+qyK*, DA +1)*- 20 -7)(1+n) '~ (1-a)1+q—8e) }>0, (15)
-

where the inequality holds for reasonable ranges of r and y.23
Inequality (15) says that the higher the loan rate (r) is, the higher
the steady state capital stock (K*) will be. As the repressed loan
rate of interest rises, equilibrium wages and wage bills fall. Given
K*, the amount of bank loans demanded by the firm falls. This
enables firms to finance a higher level of capital stock in order to
keep the amount of loans demanded equal to the unchanged
amount of loans supplied. Thus, capital stock begins to rise.
Increases in the capital stock raise 14 by more than I’* (shown in
the Appendix), so that the economy finally settles to a steady state
with a higher level of capital stock.

Second, the firm’s steady state profit is derived in the Appendix
as follows:

2lwe use equations (8) and (13) to get equilibrium wages in financial
repression as follows: W*=(1—7)(1+n" - AK" (L) .

22The condition can be written either as y,<w>r(1+r)(l+q)7l or as yx>
ql—a +q)(1—a) A1+q

#For discussion of reasonable values of r, see footnote 29 in the paper.
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F*- Z={yx-—1(1+0N(1+q '} - K*+r(1+1N(1+q " - Ko>0. (16)

When the economy is not in the steady state, part of profit is paid
out to the household with the rest of it being retained within the
firm for investment.24 Once the economy reaches steady state, all
the profits are distributed to the household. Intuitively, the steady
state profit is generated based on the gap between the marginal
productivity of capital and the cost of capital and on the initial
capital stock which the firm had acquired freely.

Finally, the Appendix shows that the following condition should
hold:

U= @+ W* - ) =F* Z, (17)

where ld*=(K*—Ko)(1+r](1+q)’1+(1—y)(1+r]’y(K*,L) holds, as shown
in the Appendix.

This equation has following implications. First, the left hand side
of the equality is income (output) minus expenditure, which is by
definition profit. Thus, in the steady state, all profit is distributed.
Second, apart from distributed profit, output is just enough to
cover wage bills and interest costs of the firm’s loans. Note that the
firm repays loans (along with interest) that have been used to
finance wage bill out of its current output. Note also that the firm
pays interest on its loans that have been used to finance capital
out of its current output. The firm refinances the capital stock
permanently.

III. Financial Liberalization

A. Modifications

Suppose that at the opening of the period s, asset market
financial liberalization replaces financial repression. We assume that
the financially repressed economy has been in steady state when
the government implements financial liberalization. We also assume
that this policy change has not been anticipated at all. With

2*For the derivation of distributed profits (i.e. dividends) and retained
earnings at each period during the transition toward steady state, see
Section A in the Appendix.
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financial liberalization, most controls disappear immediately. No
interest controls are in place any longer. Capital controls are lifted,
and the outflow of foreign capital are permitted. In response to
these changes in the economic environment, each optimizing agent
behaves differently than before.

a) The Government

The government liberalizes the financial markets by removing
ceilings on the bank loan rate of interest and by permitting capital
outflow. Households are now allowed to have access to bank loans.
However, even with financial liberalization, the government continues
to allow only banks to borrow abroad in this economy. Other
government regulations including the required reserve ratio25 and
the fixed exchange rate, still remain effective as before.

b) Banks

Banks continue to receive deposits from households (Dn) and
from firms (Dy). Part of total deposits () are retained for currency
reserves, and the rest (1—¢) are now invested as loans both to
households (%) and to firms (I%):

Hy=Hi=a - Di= a - (Dn+Dp),
EF=lu+=[1-a) - Di+Bin+[1—-a) - Di+B=I[(1—¢) - D;+Bf,

where D=Dy+Dp, Uu=[(1—¢a) - Di+Bfn and G=[(1—«) - D+BYp
hold, and where B} denotes foreign debt that domestic banks incur
abroad. Banks issue internationally-traded bonds that have the
same attributes as foreign bonds. An internationally-traded bond is
denominated in foreign currency and is worth one unit of foreign
currency. We can interpret —B? as foreign bonds held by domestic
banks (i.e. By=—B).

It is straightforward to show how interest rates are determined in
equilibrium under financial liberalization. Banks pay interest on
their liabilities (domestic deposits and foreign debt) and receive
interest on their assets (loans to households and firms). Bank
profits can be expressed as [D; - {(1—a)i'—i%+B" - (i'—06). First,

*policy measures of financial liberalization may include decreased reserve
requirements. Incorporating a decrease in reserve requirements within the
present setup of a financially liberalized regime, would not however affect
the fundamental results anyway.
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suppose (i' —8)<0 holds. In this case, banks will use up all their
deposit funds available to invest in foreign bonds. Since the present
model is so structured that firms and households will need to get
loans from banks, this no-bank-loans case has no relevance at all
to our context. Second, suppose (i'—§)>0 holds. Banks will borrow
abroad and lend domestically infinitely (B} — ), as long as (i'— &)
>0. Since banks operate competitively, their attempts to extend
loans will drive i' down to equal § in equilibrium. Then the

zero-profit condition for banks ensures that id=(1—a/]5 should hold.

c) Households
The deposit-in-advance constraint for goods consumption is given
as:

Dri - (1+86—06a)>ct. (18)

When we allow for the changes introduced by financial liberal-
ization, the household’s nonequity wealth w; and the resulting
budget constraint for the household in period t, are respectively
given as follows:

W=Dy - 1+ +F - Z+ Wi+ —{lh - 1+i)—Bp - (1+ 9}
=¢(+Dpg1+ Wy - (1 —L)— (441 — Bre+1)
— 0=Dp - 1+ +F, - Z+W;+ L+r— (%—Bpr) - (1+1i)
—¢t— Dy 1+ ((her1 — Bres), (19)

where By, is households’ holdings of foreign bonds, and (I9-1— Bhi+1)
is households’ holdings of net borrowings. Note that By cannot be
negative. The household can only lend abroad, whereas it cannot
borrow abroad directly but only through domestic banks.

d) Firms

Since the firm, being equipped with the capital stock K*, has
been in a steady state in which the marginal productivity of capital
exceeds the cost of capital, it considers building up capital stock
when financial liberalization replaces repression. Since banks raise
foreign debt to finance whatever loans are demanded in the finan-
cially liberalized regime, the gap between the current level (K*) of
capital stock and the long-run equilibrium level (K**) should be
closed in a period. In the period s, asset market, the firm chooses
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its investment path that maximizes the present value of profit flows
over infinite horizon, subject to the deposit-in-advance constraint
for capital and the financial constraints for capital and for labor.
Note that the firm is no longer constrained by the loan availability.

B. Optimization

a) Households
The household’s optimization problem in period s is:

Maximize PDUs= 2. 8"° - ulc), (20

subject to equations (34) and (36). Note that cs=c* holds. The
controls are now ¢;, Dn+1, and 1 —Bn+1. The first-order conditions
are derived as follows:

B W) —A—ml=0 — u'(cd= A+ pu,
B (= Am)+B7 T A At ) - 7 (14+1)=0 — A= BL+IN A + 1),
B A=A (1 +1Y=0 = A=8" An(l+1).

From these first-order conditions, it is easy to show that u’(ci+)
/u’(c)=1 holds. This is in contrast to the condition u’(ci:1)/u’(c)<1
in financial repression. The difference arises because agents in
financial liberalization are free to borrow and lend, whereas agents
in financial repression are not. Using the first-order conditions
again, we get the following:

w=0"= - A+ "' A>0, and ™= ad(1+86—05a) " >0, (21)

where the values of variables in a financially liberalized steady state
are denoted with a double asterisk(**). Note that x>0 holds as
long as reserve requirements as a distortion puts a wedge(ad)
between the loan rate of interest and the deposit rate of interest.
As a result, the deposit-in-advance constraint always binds as
follows:

Dn=ci - (1+8—08a)", and Dp**=c* - (1+6—da)" (22)
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b) Firms

We continue to assume that there are no adjustment costs26 and
that capital does not depreciate. The firm solves the following
constrained optimization problem to derive its demand for capital:

Maximize PDVs=[{yx-—r(1+0(1+q) 7} - K*+r(1+1)(1+q) ™ - Ko
+yKs, L)—Ws - (1+i) L—Kes1—Kg) - 1+i) - 1+ - 1+

+ 2 lyKs, L) =W, - A+« L} - (1+1) 1)

t=s+1

subject to l4=I3 for t=s+1, (23)

where PDVs denotes the present discounted value of profits over
infinite horizon as of period s, and [% and [5, the amount of bank
loans demanded?? by, and bank loans supplied to, the firm in
period t-1, respectively. In addition, Ks_1=Ks=K*>0, i'=§, and i’=
6 —da, hold. Note that the old loan rate () applies when the firm
repays its old loans in period s. As of period s, the control variable
is Ks+1.

The first-order condition is:
MPKsi =MPK*=i" - (1+i) - 1+ '=6 - (1+8) - 1+5—0a) . (24

Equation (24) characterizes the firm’s demand for -capital.
Interpreting the equation is straightforward. Suppose that the firm
gets bank loans in the current asset market, for investment
purposes. The firm is supposed to deposit them for use in the next
period’s goods market in which it will buy capital. The firm is also
supposed to pay back its current loans along with interest in the

*This assumption enables the capital stock to jump up to the long-run
equilibrium level in period s+1, with steady state beginning in period s+2.
However, if we relax this assumption, steady state will be attained later
than that. In the transition toward steady state, capital stock will increase
more slowly and the marginal product of capital will deviate from & -(1+6) -
(1+8—8a) ' for some time.

*'The firm's demand for capital already reflects such structurally-imposed
constraints in the model as the deposit-in-advance constraint for capital
and the financial constraints for capital and for labor.
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next period’s asset market. As long as the loan rate of interest and
the deposit rate are not equal to each other, the standard result,
MPK=i', will never hold. Instead, MPK should be related to the
deposit rate of interest i* as well.

Note that, as with financial repression, profit maximization and
competitive labor markets together imply that real wage costs,
inclusive of the loan rate of interest, equal the marginal product of
labor:

MPLgiy =MPL*=W** . (1+i{)=W* . (1+). (25)

C. Steady State

Derivation of the steady state is in the Appendix. Some of the
results derived are briefly considered here. First, the firm has
optimal capital stock in steady state, Ks:1=K™, which is computed
using equations (8) and (24):

K*=L-[8(1+8A 'y '(1+6—6a) 1" ", given L. (26)

Second, the steady state profit is computed in the Appendix as
follows:28

F*. Z=[{1+6—6a) '1+8) sl—{s(1+nN(1+q) Y - K*

27)
+[8(1+nN(1+q) ' - Ko.

This is easy to understand. For (K**—K*) of the whole capital stock
K*, the cost of capital equals the marginal product of capital at K
=K* or (1+6—6a) '(1+6) 5, whereas for (K*—Ko) the cost of capital
does not. This is because, when the firm permanently refinances
the capital stock, the liberalized lending rate of interest & applies
to the old bank loans that were already made in financial
repression. Note that Ko is initially given free. Using equations (16)
and (27), we get:

*For derivation of the distributed profits and retained earnings at each
period during the transition toward the steady state, see Section B in the
Appendix.
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F*.-Z—-F*-Z=—-(K"-Ko(s—n(1+n(1+q '
—K* - [yx-—(1+8—8a) (1 +6) 6]<0, 28)

where yg-+=(1+68—06a) '(1+8) §<yx- holds for K*>K* The difference
between firm profits in each regime basically arises from the fact
that the cost of capital falls short of the marginal product of
capital under financial repression whereas the former equals the
latter under financial liberalization.

Third, the steady state consumption c¢** is derived in the
Appendix as follows:

C**:C*+(1+8] 1, [(y**fy*)f 6( **7K*)]>C*. (29)

Here it is clear that [[y™—y*)— §(K**—K*)] should be positive. As
the economy is financially liberalized, the firm would not undertake
an investment of (K**—K*) if it knew that the cost of financing
capital accumulation could not be covered. Turn to the discount
factor. The trading sequence imposed by the model is such that as
of period s+1 the firm, being now equipped with capital stock K™,
should produce output y** for use in period s+2. This is the
reason why the discount factor (1-+¢) ! appears in the second term.

Fourth, using equation (29) and the country budget constraints
derived in the Appendix for the respective financial regimes, we
have the following:

B**_B*z_(l_ka]fl . [uj**_y*]+(K**_K*)]<0, (30)

where B*=B,*, and B*=B,* +B,™ —B™. This makes sense because
foreign debt is used to finance an increase in output and an
increase in capital.

Finally, note that the following equation holds in the steady state
(see the Appendix):

y*—(6 - B+ W™ . L)=F*. Z, (31)

where [{*=(K"—K*)(1+6—6a) '(1+8)+ 7 W* - L+ (K*—Ko)(1+n(1+q) -
This equation has the same implications as what equation (17) has
in the financially repressed regime. The left hand side of the
equality is profit by definition. Thus, in steady state, all profit is
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distributed. Apart from distributed profit, output is just enough to
cover the wage bill and the interest cost of the firm’s loans. The
firm’s debt is rolled over permanently beginning in period s+1.29
This is an optimal outcome in the sense that the permanent
refinancing of capital contributes to the household consumption
smoothing.

IV. Is the Financially Liberalized Economy More Vulnerable to a
Real Shock?

Suppose that there occurs an unanticipated, one-time, negative
productivity shock (i.e. a decline in the fixed technology A) to a
financially repressed economy which has been in steady state. The
shock will reduce firm profits, and there should be a level of
technology (A’) that reduces firm profits to zero. That critical level
A’ is important because firms have no other choice but to default
when the shock makes technology fall below A’. We can also think
of a similar concept A” for a financially liberalized economy. Note
that in the model A does not depend on the degree of financial
sophistication. That is, A is constant regardless whether the econo-
my is financially repressed or liberalized as long as there is no
productivity shock. We will henceforth denote that constant value of
A as Ao.

According to equation (17), F* - Z falls to zero if output produced
is of the amount (r- ™ +W* - L). Using this fact and equation (8),
we can find A’/Ao. Likewise, we can use equations (8), (24), (25),
and (31), to find A”/Ao. Now, we compute the difference between
the two ratios, (A”/Ao—A’/Ap), as follows:

*Without the permanent debt roll-over, it would not be generally possible
for a small open economy, endowed initially with only a small amount of
capital, to increase its capital to an optimal level. This is because the
marginal productivity of capital is usually of the same order of magnitude
as the interest rate. As capital stock increases, the debt outstanding
increases. Output will however rise enough to sustain the increased interest
burden of the debt. With an increase in the stock of capital, the marginal
productivity of capital will fall and the economy will reach a steady state
level of the capital stock.
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Iz_zz_;(l+r)(l+Q] 1 (I;_:) (1_ i(: ) ( Zi*r)+7 (1—;::*) . (32)

We are interested in checking whether this is greater than zero.
Plugging y =1/3, Ko=0,30 and y*/y* =(K*/K*)” into equation (32),
we have the following equation:

A” A/ y* 1 y* K* y*
2 a Gl e =

Sy |+ sa+na+q (=

sk

*

K*).

Note that 0<y*/y** <1 holds. When (y*/y™)=[6(1+n(1+q) 'K*/y*)]">
the function G reaches its maximum. It is straightforward to show
that 0<[8(1+n(1+q) '(K*/y*]"/*<1 holds and that both G(1)>0 and
G(0)>0 hold.3! Hence (A”"/Ao—A’/Ao)>0 holds. This implies that
the critical level of technology that reduces firm profits to zero, is

+—:137r(1+r](1+q)’1 (

higher in financial liberalization than in repression. Therefore, a

%Recall that the assumption of Ko>0 is conceptually necessary to make
the model work at the very beginning. In that context, we may think of Ko
in the model as being an infinitesimally small amount, i.e. Ko=¢—0". Now
for our present purpose of determining the sign of (A”/Ao—A’/Ac), we may
safely set Ko at zero.

5'These three inequalities are found to hold, with no exception, for quite
plausible and broad ranges of parameter values specified. In the exercise,
we have assumed such ranges for g and (K*/y*) as 0.67r<q<0.99r and 0.5
<(K*/y*)<2.5. The former range is so specified based on a usual obser-
vation « <1/3, while the latter based on the data reported in Tables Al
and A3 in Armstrong et al. (1991). As for the time preference rates and the
repressed bank loan rates, use of these rates in the cash-in-advance model
requires that they be converted to a higher frequency with a period
corresponding to the time frame over which a cash-in-advance constraint
would apply. Accordingly, we have first posited 0.01<r<0.09 and 0.02< § <
0.10 for the respective annual rates. We have converted these rates to
quarterly and monthly frequencies as well, by dividing them by 4 and 12,
respectively. Using each pair of ranges for r and ¢ that are specified
according to the three different frequencies, and imposing the condition r<
8, we have found that the qualitative results reported in the form of
inequalities in the text are perfectly robust. In doing this exercise, we have
benefited from the discussion with Dr. Hag-Soo Kim.
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given negative productivity shock which reduces technology to some
level between A’ and A”, should result in default under financial
liberalization, whereas the same size shock should not under
repression. This implies that the financially liberalized economy is
structurally more vulnerable to the same negative size real shock
than the repressed economy. Note that this finding does not
depend on our assumption that the repressed bank loan rate of
interest is lower than the liberalized rate.32 Intuitively, the bank
loan rate under financial repression is lower than the marginal
product of capital, and thus firms would rarely default on bank
loans, even in recession. However, under liberalization, when bank
loan rates are closer to the marginal product of capital, firms are
likely to default in times of recession.

V. Concluding Remarks

A general equilibrium cash-in-advance model of a small open
economy operating under a fixed exchange rate has been developed.
Fully specified steady state, respectively in the financially repressed
regime and in the liberalized regime, is derived and discussed. The
model clearly shows that financial liberalization promotes capital
accumulation and economic growth.

We have been interested in the concern that many Asian
government officials have over whether financial liberalization
should be reversed in the light of the financial crises which
followed it. Concerning this, our model, though a certainty model,
suggests a structural problem which financial liberalization might
cause, given the stochastic nature of the real world environment. In
fact, the model implies that financial liberalization is probably an
important factor contributing to the financial crises. We consider
the implications of a negative output shock. Under financial repres-
sion, the lower output is still likely to be sufficient for firms to

*In the real world, compensating balances or financial dualism which we
have not modeled in the paper, may prevail. If we incorporated such
circumstances within our present cash-in-advance setup, the cost of capital
under financial repression could be as high as that under liberalization.
Even so, our finding remains valid as long as the stylized fact holds that in
repressed economies the gap between the marginal product of capital and
the cost of capital is larger than that in liberalized economies.
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repay bank loans with interest. However, under financial liberal-
ization, the interest rate is closer to the marginal product of
capital, such that the same size negative productivity shock could
imply default. Therefore, without changes to the structure of banking
to provide the resources to deal with default, normal recession
could result in a banking crisis under liberalization, but not under
repression.

Our policy recommendation would not be to reverse the liberal-
ization power. A reversal would probably end, and even reverse, the
economic growth which accompanied the liberalization. Instead, our
research suggests that banks must have sufficient equity to remain
viable in the event of recessionary defaults. Governments should
focus on helping the banking systems acquire the level of equity
they would need to get through normal recessions without failure.
Recession and the accompanying defaults in the absence of a
sufficient equity cushion could have been responsible for the 1997
Asian economic crisis.

Appendix
A. Financial Repression

a) Country Budget Constraint
The flow budget constraints of the household, the firm, the bank
and of the government, are as follows.

Household: Dy 1 —Dp=Dp + i*—c;+W; - L+F, - Z+ 14
Firm: {Ki+Dj+1— (1 — @)D+ 1} —{Ki-1+Dj— (1 — @)Dy
=yKi-1, )= (11— a)D; - il+Dﬁ+1 “*~F-Z-W;-L
Bank: [{(1— @)Dt+1+ aDi+1}—Dis1] —[{(1 — @)D+ a D — Dy
=(1—a)D;-i'—D; - ¥
Government: (Bgi+1— aDi+1)—(Bgi— aD) =By + 6 — i

Aggregating these sectoral constraints gives the country budget
constraint (i.e. the current account balance condition). If we use
the definition D;=Dy+Djy and the condition i*=qg=(1— a)r=(1— a)i',
aggregation gives the following current account balance condition:

ci=YyKi—1, L)+Byi + 8 —(Bgi+1—Bg) — (Ki—K¢-1).
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In steady state, the condition becomes

c*=yK*, L)+B% - ¢. (A.1)

b) Bank Loans Demand and Supply

In the financially repressed regime, the firm faces at each period
the financial constraint for labor (that is, for funding the new wage
bill, 7 W; - L). The firm is also subject to both the deposit-in-advance
constraint and the financial constraint for capital (that is, for
funding the new capital stock, 7Dj=(Ki+1—K) - (1+q) ™ "). In addi-
tion, the firm repays its old bank loans and interest, - (1+7).
Consequently, the amount of bank loans demanded by the firm in
period t, I%.1, can be (tentatively) expressed as the sum of the three
components mentioned above minus the output, y(K;—:, L), that is
produced for sale in period t:

=W« L+ (K —K) - (1+q) '+ (1+0)—yKi—1, L). (A.2)

The amount of loans demanded by the firm depends on how the
firm distributes its profit. Since we have not considered the
distributed profit yet, the expression for [§.; should be tentative.
This tentative nature is indicated by a tilde (i.e. 19.0).

The reduced-form equation for the amount of bank loans
demanded by the firm in period t, i1, can be derived in the
following way. Consider first 4, the amount of bank loans
demanded in the period O asset market. When the economy begins
with financial repression in period O, there is no output ready to
be used for consumption or for investment in that period. There is
no profit to be distributed. There are no old loans to be repaid,
either. Based on the discussion regarding equation (A.2), 4 is then
given as:

ldli(KlfKo) . (1+q]7l+W0 - L.

Based on equation (A.2), we suggest that 1%, the amount of bank
loans demanded by the firm in period 1, will be as follows:

ld~2=(K2—K1) - (1 +q]7l+W1 . L+ld1 . (l +r)—y(K0, L]
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Since the firm produces according to Cobb-Douglas, y(Ko, L)=yko *
Ko+ 7 Wy - L(1+1) holds, where yxo=MPK when K=K,. Using this
fact and the above equation, we have:

=Ko=K - (1+q) '+ W; - L+-{(Ki1—Ko) - (1+q) '+ Wo - L} - (1+1)
—{Yko * Ko+Wp - L(1+1)}
=Ko - (1+q) '+Ki - r1+q '—Ko - {(1+n0(1+q) '"+yxl}+W; - L.

Assume that yg, - Ko is paid out as dividends to those who initially
hold the capital endowment K,. That is, F,-Z (i.e. distributed
profit)=yk, - Ko. In the model, part of profit is distributed to the
household with the rest of profit retained within the firm. We,
therefore, need to distinguish between distributed profit and profit
as a whole. Then % becomes:

%=Ks- (1+q) '+K; - r1+q) '—Ko - 1+n0(1+q ~ '+W,; - L.

Following the same procedure and assuming that shareholders are

paid marginal product of capital less interest costs, i.e. that F; - Z=
d

fyxi—r(1+n0(1+q - Ki+r(1+n(1+q) '- Kol holds, we get 1% as
follows:

5=Ks-(1+q '+Ko-r(1+q) '—Ko- (1+0(1+q) '+Ws - L.

To get the final expression for 1%, we repeat the same procedure and
assume that Fs « Z=[{yx.—r(1+1(1+q) "} - Ke+r(1+0(1+q) " - Kol:

=Ky  (1+q) '+Ks-r(1+q '—Ko- (1+n0(1+q) '+ Ws - L.

Generalizing, we have the following reduced-form equation for the
firm’s demand for bank loans in period t, l%.;, as follows:

=K - (1+q '"+K - r(1+q  '—Ko - 1+1(1+q) '+W, - L.

Since K;+1=K;=K" holds in the steady state, and since W* - L=(1—
7)1+n"' - y(K*, L), the firm's steady state demand for bank loans
is given as:
*=EK*—Ko)(1+n(1+q '+W* - L
=K*-Ko)(1+n(1+q '+(1— y)1+n0""' - yK* L). (A.3)
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Now we turn to the supply of bank loans available to the firm in
period t, li:::

Ea=0—a)Di=01—a) * Ki-1—Ki+c) - (1+q) ' for t>0,

where c¢; is the goods consumption in period t. In steady state, the
supply of bank loans is as follows:

F*=(1-a)1+q 'c*. (A.4)
c) Capital stock

Using equations (1), (2), (3), (4), (11), and the fact that D/*=0 in
steady state, we get:

Byf=a -Dp*=a - (1+q ¢ (A.5)

If we use equations (A.1) and (A.5), we have the following steady
state relations:

c*=(1+q+qg—da) ' -y,
By*=a(l1+q— 8a) ' - y*,
Dp*=(1+q— sa) ' - y*,

where y*=y(K*, L)=AK")’()' 7. Using equations (A.1), (A.4), and
(A.5), we have

F*=(1-a)1+qg—da) ' y* (A.6)
Using equations (A.3) and (A.6), and imposing the bank loans

equilibrium condition (i.e. I**=0*=1*) on the bank loans market, we
get the following equation which defines K*:

K*=Ko+(1+q@(1+n" "' {(1- 2)1+qg—6a) '—(1—y)1+0""} - y(K*, L). (A.7)

Again using equations (A.3) and (A.6), we can show that AI**> AI*
holds for reasonable values of parameters and variables:

A =[1+01+q) '+(1— 7)1+ 'yx] - 4K*
>AC*=[(1- a)(1+q—da) " - yx] - 4K*,
where 4 implies ‘a change in.’
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d) Profit

Profit is defined as income minus expenditure. Since there is no
output that is produced previously and ready to be consumed or
invested in period O, profit is negative in that period. Thus, in
period O, profit is:

—{Ki—Ko) - 1+q) '+ Wo - L}= -1,
where the distributed profit Fy - Z is zero. In period 1, profit is:
YKo, L)—{(K2—K)) - (1+q) '+ Wy - L+14 - =14~ 1%+ yxo - Ko,

where the distributed profit is F) - Z=yx - Ko, and where (4 —1%)
denotes retained earnings to be invested in the goods market in
period 2. In period 2, profit is:

yKi, L) —{(Ks—Ka) - (1+q '+Wy - L+1% -1}
=b—G+lyx —r1+0(1+q '} - Ki+r(1+n0(1+q) ' - Kol,

where the distributed profit is Fs - Z=[{yx,—r(1+0(1+q) "} - Ki+r(1+
N(l1+q) ' - Kol. Since Ko is initially endowed with the firm for free,
that portion of capital entails no interest cost. This is why we add
the second term [r(1+1(1+q) ' Ko] to the first term [{yx,—r(1+n(1
+q@) ' - Ki] in the equation for F-Z. Similarly, profit in period 3
is:

YKo, )—{(Ks—Ks) - (1+q) '+ W5 - L+1% - 1}
=14+ ly.—r(1+N(1+q "} - Ko+r(1+n(1+q) " - Kol,

where the distributed profit is F; - Z=[{yx.—r(1+0(1+q) '} - Ke+r(1+
N(l+q) ' Kol

Generalizing, profit at each period can be expressed as the sum
of retained earnings (the change in the firm’s demand for bank
loans) and the distributed profit (the amount paid out as
dividends). Thus, profit in the period t (>1) is:

yKi-1, D—{(K1—K) - Q+q '+W; - L+13 - 1}
=l +lyk —r1+00+q ' - K1 +r(1+0(1+q ' - Kol, (A.8)
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where the distributed profit is F; - Z=[yx-.—r(1+n0(1+q) "} - Ki-1+
r(1+n(1+q) ' - Ko).

In steady state all profit is distributed to households, since =14
=[**, Using equation (A.8), the steady state profit is given as:

F* - Z={yx-—r(1+0(1+q Y} - K*+r(1+n(1+q) ' - Ko>0, (A.9)

where the inequality holds because K* is below its long-run
equilibrium level so that yx->r(1+n(1+q) ' results. Note that K*>
Ko usually holds as discussed in the text.

Finally, using equations (A.3) and (A.9), we can show the
following steady state relation to hold:

Y —(r- 4+ W - D)=F* - Z. (A.10)

B. Financial Liberalization

a) Country Budget Constraint
We aggregate the following flow budget constraints of each sector
to get the country budget constraint in financial liberalization:

Household: {Dr+1— (+ 1 —Bne+1) — {Dne— (e — Brd)}
=Dny - id*(ldhltht] : il*Cl+‘/Vt «L+F; - Z+ ¢

Firm: {Ki+Dp+1— 1) — Ki—1+Dp—1f)

=yKi-1, L]*ldjz . il+Dﬁ *—F-Z-W;-L
Bank: (I%:1+ @ Di+1) — (Di1+B1) — G+ o D)+ (Di+ B

=l{-i'=D - "-Bi- ¢
Government: (By+1— @Di+1)—(By— aD)=By + § — 7.
By aggregating all these sectoral budget constraints and by using

'=6(1—ea), i'=6, li=lju+1} Di=Dn+Dp and K=K,-1=K**, for t>
s+2, we get the country budget constraint as follows:

Bis1—B)+Ki—Ki-1)=yKi-1, L)—c;+B; - 6 for t>s+2,
where B; denotes the net foreign asset position, and B;=Bg+Bn+

By and By=-—B}. The steady state country budget constraint
becomes:
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B* . § +y(K™, L)—c*=0 — (B;*+Bp*—B™) - § +y(K**, L)—c*=0. (B.1)

b) Demand for Bank Loans and Profit
Bank loans demanded by the firm in the period s asset market
can be tentatively expressed as follows:

Y =IA++E*—K*)(1+ 6 — da) '+Ws - L—y*,

where [*(1+r)= old loans (with interest) to be repaid in period s,
(K*—K*)(1+ 6 — 8a) '= deposit to be used for investment in
period s+1,
Ws - L= wage bill to be financed in period s, and
y*= output produced in period s—1 (or equivalently, output
for sale in period s).

The following relations hold, based on equations (8) and (13):

Ws « L=[MPL(K®)](1+ 6) ' - L=[W*(1+n](1+ &) '-L,
y*=yx - K'+W*(1+1) - L,

where MPL(K*), the marginal productivity of labor when K=K,
equals W*(1+r), and W,=[MPL(K*)](1+ &) ' because i'=¢§ holds
now. Using these relations and equation (A.3), we have:

Y =E*—K*(1+ 6 — 6a) '+W*Q+0(1+8)" - L+(K*—Ko)(1+n(1+q) "
—K*lyx—r(1+1(1+q) ' Kolr(1 +n(1+q) ']

Let the distributed profit be Fs:Z=K*[yx-—r(1+1)(1+q) ']+ Kolr(1+
N(l1+q) ']. Then, the amount of bank loans demanded by the firm
in period s becomes,

G =E*—K*)(1+ 6 — 6a) '+ W*QA+0(1+8)" - L+(K*—Ko)(1+n(1+q) "
=(K*—Ko)(1+ 6 — 6a) '+W*(1+n(1+6) '-L
+(K*—Kl(1+D(1+q) '—(1+ 6 — sa) '] (B.2)

Now we consider the amount of bank loans demanded by the
firm in period s+1, [%:2. In the period s+1 asset market, the
capital stock will have attained its long-run equilibrium level, so
that the firm will no longer need to keep deposit for further
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investment. Thus, our reasonable guess for %o is:
Ypio=1%1(1+ 8)+W* - L—y*,

where [%.1(1+ §)= old loans (with interest) to be repaid in period s+1,
W** . L= wage bill to be financed in period s+1, and

y*= output produced in period s (or equivalently, output
for sale in period s+1).

Using the relation y*=yk:+- K*+W*(1+r) - L, the reasonable guess
for [%%.2 above, and equation (B.2), we get

Frao=EK™*—K*(1+ 6 — 6a) "1+ o)+ W* - L
+E*—Ko)(1+ 8)1+n(1+q ' —yx - K*
=K*—K)1+ 6 — 6a) '(1+ §)+W** - L+(K*—Kl(1+n(1+q) "
+K*(1+0(1+q s —Ko(1+n(1+q) '8 —yx- - K*.

Letting the distributed profit be Foi1 - Z=[yx:— 6 (1+n(1+q) '] - K*+
[6(1+0(1+q '] - Ko, we get

ro=E*—K*)(1+ & — sa) '(1+8)+W* - L
+(EK*—Kol(1+1(1+q) '—(1+ & — sa) '(1+ 8)I. (B.3)

We follow the same procedure to find the amount of bank loans
demanded by the firm in period s+2, l%.3, as follows:

s =1fss2(l+ )+ W™ - L—y™,

where [%.2(1+ 8)= old loans (with interest) to be repaid in period
s+2,
W** . L= wage bill to be financed in period s+2, and
y*= (1+6—0a) "1+ 6)6 - K*+W*™(1+ ) L
= output produced in period s+1 (or output for sale in
period s+2).

By using the guess for I%.; and equation (B.3), and by letting the
distributed profit be Fi.p - Z=[(1+ 6 — da) "1+ 8)6 — 6 (1+0(1+q ] -
K*+[6(1+1(1+q '] - Ko, we end up with the firm’s demand for
loans in period s+2:
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ls=E*—Ko)(1+ 6 — da) "1+ 8)+W*™ - L
+(EK*—Ko)l(1+1(1+q) ' —(1+ 6 — 6a) '(1+ 8)]. (B.4)

Therefore, we have the following in steady state:

1 = (K** —Ko)(1+ 6 — da) "(1+ 8)+W** - L
+EK*—Kl(1+0(1+q ' —(1+ 8 — a) "0+ )]
=K*—K")(1+ 6 —oa) '(1+6)+W*™ - L
+(K*—Ko)1+1)(1+q) ", (B.5)

where the distributed profit is

F* - Z=[(1+6—-062) "0+ 8)6 -0 (1+nN(1+q '] - K*+[8 (1+nN(1+q) '] - Ko
=[(1+06 —da) "1+ 6)8] - K*~[5 (1+n(1+q) "1(K* —Ko).

Finally, we use equation (B.5) and the fact that y**=(1+ 6 — éa) '(1
+6)8 - K*+W™(1+6)-L to find the following steady state
relation:

y*—(8 - I+ W . L)=F* . Z, (B.6)

where, by using equations (8), (25), and (26), the steady state wage
rate W** is given as:

W**=(1_ 7’]{A(1+ 5)71}1/“7” . {7571(14_ S — 6a)7/(1—7)>W*‘

c) Consumption
First, we consolidate the budget constraints for the household
and for the firm:

Ki—Ki—1+ D+ 1+ Dhts 1) = {(%+1+ U1) — Bres 1} — (D + Drd +{ (% + %) — Brad
=yKi—1, L) — {5+ 1) — Bt + i'+Dp+Dry - i*—ci+ o,

where = ¢ and i"=§ — 6. This equation can be arranged to give
an expression for the total amount of net bank loans demanded by
the firm and by the household, (I%:+1—Bpn1):

(i1 —Br+1)=Ki—Ki-1+{Di=1— D1+ 6 — 6a)}
+(4—Bn) - 1+ 6)—yKi-1, L)+ci— 7o (B.7)
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Note that we can only determine the total amount of net bank
loans demanded (i.e. 1%~ B;, bank loans demanded net of household
holdings of foreign bonds). As long as we do not rule out the
possibility that the household may borrow from domestic banks to
invest abroad, the total amount of gross bank loans demanded (19
cannot be determined within the model.

As a second step toward finding the level of consumption in the
steady state, we consider in a dynamic context how the total
demand for net bank loans looks like as the period s asset market
opens with financial liberalization. Replacing subscript t with s in
equation (B.7), and noting that (I%—Bpg)=1*, Bus=0, is=r, isa= 0, i%
=q, and i%.= 6 — da, we get equation (B.8) for the total amount of
net bank loans demanded in period s:

((4+1—Brs+)=0* - 1+ +Ks—Ks-1)
+{Ds+1—Ds(1+q@)} —yKs-1, L) +cs— cs, (B.8)

Using equations (B.7) and (B.8), we get the expression for the total
amount of net loans demanded in period s+1, i%.o— Bhrs+o:

(f%+2—Bns+2) =1* - (1+1)(1+ 5)
+ (Ks+1—Ks) + (Ks—Ks-1)(1+ 6)
+{Ds+2—Ds+1(1+ 6 — da)}+{Ds+1—Ds(1 +q@)}(1+ &)
—YKs, D) —yKs—1, Y1+ §)+cs+1+cs(l1+ 6)
— zs+1— ws(1+ 8). (B.9)

Using equations (B.7) and (B.9), we get equation (B.10) for 1% 43— Brs+3a:

(i%:3—Bhs+3) =1* - (1+1)(1+ 6)*
+ (Ks2— Kss1) + (Ks 1 =K (1 + 8) + (Ks—Ks-1)(1+ 8)?
+{Ds+3—Ds+2(1+ 8 — a)}+{Ds+2—Ds+1(1+ 8 — Sa )1+ &)
+1{Ds+1—Ds(1+@)}(1+ §)?
—YKs+1, L)—yKs, L)1+ 0)—yKs-1, LA+ )
+CsiatCsi1(1+ 8)+cs(1+ )

— Tor2— tsr1(1+ 8)— zo(1+ 8)% (B.10)

Following the same procedure, we get equation (B.11) for i%.4—Brs+a:
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(i%a—Brs-a)=1* - (1+D(1+ )
+(Ks+3—Ks+2) + (Ksr2—Ks 1) (14 8) + (Kss 1 — Ko (1 + )
+(Ks—Ks-1)(1+ 6)°+{Ds+4—Ds:3(1+ & — da)}
+{Ds+3—Dsso(1+ 6 — da)}(1+ §)
+{Ds+2—Ds+1(1+ 6 — da)}(1+ 6)?
+{Ds+1—Ds(1 + @1+ 6 )’ —y(Ks-2, L)
—yKs+1, D1+ 0)—yKs, D1+ 6)*—yKs—1. A+ 5)°
+Csi3+Csra(l+ 8)+Cor1(1+ 8)+cs(1+ 6)°

— 143~ ts+2(l1+ 8)— rer1(1+ 5)2_ ts(1+ 5)3- (B.11)

Although the capital stock is adjusted to its optimal level in period
s+1, the economy does not fully reach steady state before period s
+2 begins. Beginning in period s+2, output produced by the
adjusted capital stock (and inelastic labor) is ready for sale each
period. This implies that the total amount of net bank loans
demanded should be the same for each period beginning in period
s+2. Using equations (B.10) and (B.11), we equate (% 43— Bns+s) and
(i%+4—Bhs+4) to get:

0=I*- (1+nN(1+48)*s
+(Ks+3—Ks+2) + (Ksr2—Ks+1) &
+Ks+1—KJ(1+ 8) 0+ (Ks—Ks-1)(1+ 6) 6
+{Ds+4—Ds+3(1+ & — da )} +{Ds+3—Dss2(1+ & — da)} &
+{Ds+2—Ds+1(1+ 8 — Sa)l(1+ 8) ¢
+{Ds+1—Ds(1+@}(1+ §)* 8
—y(Ks+2, D—yKs+1, D)6 —yKs, D1+ 8)6
—YKs—1, D)1+ 8)°8 +esustCsi2d +Csi1(l+ 8)5+cs(1+ 6)*0
— rsi3— 75+20 — ts+1(1+ 8) 8 — w1+ 8)%6 . (B.12)

Based on the context of our discussion so far, the following set of
relations (B.13) hold:

st 1 :KS:K*a
Ko 1=K 2=K",
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Yy(Ks-1, L) =yKs, L)=y*,
YKs+1, L)=yKs+2, Ly=y™,
Cs=C", Cs+1=Cs+2=Cs+3=C"",

rs= "= da D¥,

To+1= 0@ Dss1= 8o (c™ +K* —K*) - (1+ & — da) '

Ts+2= Ts+3= T = da D™,

Ds+4=Ds.3=Dgsio=D"*=c™(1+ § — a) ',

Dsi1=*+K*—K*) - (1+ 6 — da) '=D*+(K*—K*) - (1+ 6 — da) ",
Ds=D*=c*(1+q) ",

*=(1- «)D*,

1+r=(01-2) '1- a +q),

y*=(1+q— 6a)D*, and

c*=(1+q)D*. (B.13)

Using (B.12) and (B.13), we find the reduced-form solution for
steady state consumption c¢**:

c*=c*+(1+46)" - [y™—y*) — 6§ (K*—K")]. (B.14)

In addition, we use equations (1), (2), (3), (4), (22), and (29), to
find the steady state values of some variables as follows:

Dh**:D**zc** . (1+ 8 _ 80’)71’

H*=B,*=qgc*™ - (1+6 — da) ',

™ =06ac™ - (1+6 — da) " (B.15)
d) Net Loans
In the steady state, the amount of net loans supplied (i.e. the

amount of bank loans supplied net of household holdings of foreign
bonds) should be:

(ls** 7Bh**] _ (BF** 7Bh**] + (1 —a )D**. (B 16)

We use equations (B.15) and (B.16) to find an expression for (B™* —
Bh**)l
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Br**_Bh**z a1+ 68— 50[]—1 oM — 5 -1, (C**—y**]. (B.17)

Using equations (B.1), (B.15), (B.16), and (B.17), we get net loans,
(l**_Bh**]:

l** _Bh** =(1 + 5 _ 5&]71 . c** _ 6 -1 . (c** _y**)ZD** _B**- (B- 18)
(Received 27 April 2000; Revised 20 March 2001)
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