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B . i-‘ L : I. Introduction.

The main purpose of this paper is to demonstrate that the .choice.
between debt and equity by firms, and the institutional circumstances
governing this choice have a crucial bearing on the impact of interest
rate policy on saving and investment in developing countries. The reli-
ance on debt finance has been extremely large.in some developing econo-
mies because the banking system and, in some cases, the curb markets
have together provided substitutes for stock issue in the form of loanms,
while the flow of foreign saving has been mainly in the form of debt
rather than equity. In effect, the banking system, and particularly
the curb markets have assumed the risk of bankruptcy of firms, and the
equity instruments have remained underdeveloped.

The Korean economy provides an interesting. case study of(rapid eco-
nomic growth, with heavy reliance on debt finance. The average debt-

- equity ratio (i.e., the ratio of total liabilities to net worth) of

firms in the industrial sector in Korea has grown from about 100 per— .
cent in the early sixties to about 500 percent in recent years. This
sharp rise is mainly due to the rapid growth of the Korean banking sys-

‘tem following the interest rate reform in 1965, and to the large use of
- foreign borrowing; other contributing factors include the inadequacy of

business saving in relation to investment needs, and the biases in the
tax system which favor debt finance. Policymakers in Korea have gener-

ally held the view that the resulting over-leveraged financial structure.
restricts their macroeconomic policy options, and have, on various.occa—
sions, adopted measures to reduce the debt-equity ratio of firms as part

" of financial reform. 1/

Based on an analysis of corporate financial structure in Japan—

“another example of rapid growth based predominantly on debt finance,

wiéh intefesting parallels to the Korean situation——Patrick (1972) notes
that “there is no evidence that underdeveloped capital markets have had
any adverse effect on the saving rate or even on the realized investment

; rate.”

- While the rapid economic growth in Japan and Korea may suggest such
a conclusion, a closer analysis in a developing country context reveals

" that the prevalence of high corporate debt—equity ratios is detrimental

to macroeconomic stability, and that the effect of interest rate policy
on saving and investment is significantly altered by the size of the.
ratio. Interestingly, when the debt-equity ratio exceeds a critical .
limit, even the direction of the effect of financial policies is changed
and stabilization policies involve very high costs in terms of foregone
growth. These macroeconomic consequences of the financial structure -of
firms will become apparent when the role of interest rate policy is

1/ Sakong Il (1977) contains an historical account of measures taken
by the Korean authorities to improve the corporate financial structure.




examined from the point of view of its effects on the cost of capital to
investors, an aspect that is ignored in much of the debate on interest
rate: policy in developing countries. -

': The analysis of interest rate policy in developing countries has
evolved along two distinct lines. The analytical framework pioneered: by
Shaw (1973) and McKinnon (1973) deals with disequilibrium systems where
investment opportunities abound, but actual investment is constrained by
available saving due, in part, to the financial repression fostered by
high inflation coupled with controls on the monetary system., Because of
controls on interest rates, short-run monetary equilibrium is achieved
mainly through variations in the rate of inflation. The role of interest
rate policy in this framework is to raise saving, improve allocative
efficiency, spur the demand for financial assets, and facilitate stabili-~
zZation. An alternative line of analysis developed in van Wijnbergen (1983)
and Taylor (1983), focuses more closely on the specific characteristics
of the financial markets in many developing countries. It 1s argued that
active curb markets--or deregulated segments of the organized financial
markets-—exist in many countries, and that private loans in these free
markets often comprise an important share in the portfolios of savers.
Therefore, the interest rate in the free markets can be expected to play
a role in equilibrating demand and supply of credit. In this structural-
ist framework, both the administered interest rate and the curb market
rate (or the free rate) influence saving, investment, portfolio choice,
working capital costs, and inflation. While the Shaw-McKinnon analysis : 4
deals with only two types of assets in savers' portfolios--monetary assets O
and inflation hedges——the structuralist model introduces a third asset,
namely private loans in the free market. This extension of the asset menu
significantly alters the implications of interest rate policy.

In this paper, the structuralist analysis of interest rate policy
is extended by formulating an appropriate definition of the real cost of
capital to investors in developing countries characterized by segmented
financial markets, controls on the banking system, and -substantial reli-
ance on debt, including foreign currency debt. The earlier models ignored
the important issue of how the real cost of capital to investors is influ-
enced by interest rate policy and the financial structure. While this
neglect is understandable in the Shaw-McKinnon framework, where the empha-
sis is on saving, not on investment, it is not valid in the structuralist
model where both investment and saving respond to interest rates. Even
in the Shaw-McKinnon framework, the appropriate formulation of the real
cost of capital is relevant, because it is an important component of the
rental-wage ratio which influences factor allocation and the efficiency
of -capital use. Such efficiency aspects are highlighted in many models
based on the Shaw—McKinnon tradition. 1/ ST '

1/ See for example, Sundararajan and Thakur (1980), and Fry (1982) .
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The relationship between the cost of capital interest rate and
the debt ratio 1/ is a subject with a long history and a voluminous o
literature in the field of finance. 2/ The discussion below will focus
on those. aspects which appear relevant in the context of developing
countries, with a view to providing a heuristic explanation of why debt

. ratios matter 'in understanding the effects of interest rate policy. In

its simplest formulation, the cost of capital, defined as the minimum o
required return on investment, can be expressed as a weighted average “of

""the cost of equity and the cost of debt, with weights representing the

shares of equity and debt respectively in total assets. Thus, the- larger
is the debt ratio, the greater is the impact of changes in the cost of
_debt on the overall cost of capital.' Ignoring foreign currency debt' for
“the moment, the cost of debt in most developing countries is simply the

" administratively controlled loan rate in the banking system. However,

the cost .of” equity cannot be readily identified in developing countries
with underdeveloped and, fragmented ‘financial markets. It 18 the oppor-
tunity cost.of equity funds, or equivalently the rate of discount used

by,businessmen in capitalizing the net income stream from projects. "By

its nature, the cost of equity is likely to vary with the structure of

the financial system, and the extent of financial repression. 3/ In
geperal, -however, the cost of equity is, higher than the. cost of debt,

reflecting partly a risk premium. The gap" between ‘the two is’ _particu~-
“larly’ large in developing countries because of the repression of interest
rates through administrative controls. Against ‘this background it is
clear that “the’ ultimate impact on the cost of capital of an increase in
the’ administered interest rate depends on how this increase affects the
cost of equity and the share of debt, both of which also influence ‘the
cost of capital. Indeed a change in interést rate can either reduce or
increase the cost of capital and saving depending on the initial size
of the.debt ratio, and on the induced adjustments in the cost of equity
and in the share of. debt. ,

"In othér words, the financial structure of firms, or more generally
. the institutional framework of - the financial’ system that underlies it,
has significant implications for interest rate policy. This point can

1/ Throughout the paper the term debt ratio (a) refers to the ratio
of total liabilities to total assets and the term debt-equity ratio (B)
refers to the ratio of total liabilities to net worth. "These two terms
will be used interchangeably in view of the one-to-one correspondence
between the two ratios given by: B8 = o/l - a. ,

2/ For a survey of the literature see Nickell (1978), and Beranek (1981).
_The basic reference on this subject 1is Modigliani and Miller (1963).

3/ For example, in a heavily repressed ‘financial system, the major per-
ceived alternative to using funds for fixed investment could be the acqui-
gsition of inflation hedges such as. gold or inventories. If so " the expected

_ rate of change in the price ‘of gold or the. general rate of inflation would

'be the relevant opportunity cost “of . equity.' In general thé average rate
of return on a representative portfolio of saving instruments--the curb
market loans, inflation hedges, foreign currency assets and bank deposits—-
is the appropriate opportunity cost’ of equity funds. ' :




be illustrated by considering a dual financial structure, consisting of

a controlled banking system and an unfettered curb market, where ‘the

rate in the curb market could be regarded as the relevant opportunity
cost of equity. An upward adjustment in the administered rate would
initially raise the cost of capital and lower investment demand. The
reduction in investment demand would be larger, the greater the debt
ratio, because, as already indicated, the increase in the cost of capital
due to an increase in interest rate is larger, the larger the debt ratio.
With a high enough debt ratio, the reduction in investment would be sharp
enough to depress the demand for funds in the curb market, and thereby
lower the curb market rate. 1/ If, now, saving depends positively upon
real returns to available assets, then the negative impact on saving due
to the fall in the curb market rate would counter the positive impact on
saving due to the increase in the bank interest rate. The overall impact
on saving would be negative, or .weakened substantially, if the fall in
the curb market rate 1is..large owing to a high debt ratio. Thus the debt
ratio used by firms significantly influences the impact of interest rate
policies. This basic result remains valid when the analysis incorporates
both portfolio adjustments, and adjustments in the debt ratio in response
to interest rates and inflation.

The paper 1is organized as follows. Section II sets out the model
determining saving, investment, the debt ratio, the cost of capital, and
portfolio adjustments. The model emphasizes the linkages betwen debt
and investment. 2/ In Section III, the Fisher effect and the effects of
interest rate pdTicy are analyzed under alternative assumptions about
debt policies of firms. Subsection II1.]1 demonstrates how a large debt
ratio can lead to macroeconomic instability and result in perverse
" effects of monetary policies. :

' Subsection III.2 deals with an aspect of debt policy which has"
been generally ignored in the literature, namely the impact of maturity
structure of debt-—the rate of amortization--on investment incentives.
When the gap between the cost of equity and the cost of debt is large, as
in most developing countries, it is readily shown that the choice of the
maturity pattern of debt will significantly influence the present value
of the project and hence investment incentives, 3/ Moreover the rate of
amortization has an important bearing on how the " debt ratio evolves over
time. Therefore, the behavior toward amortization can significantly.
influence the impact of interest rates on investment and saving.

1/ The effect on the supply of curb market funds, or equity funds
generally, arising from portfolio adjustments is ignored here’ for illus-
. trative purposes. They are taken into account in the next section where
the complete model is presented. . '~ .

2/ Linkages between debt and investment are generally ignored in the
“theory of investment where the debt. ratio is assumed to be fixed. In the
theory of corporate financial behavior, ‘the rate of investment is taken’
.as exogenous. For a recent analysis of the interdependence between

investment and financing, see Hite (1977).
3/ On the. effect of maturity decisions, see Morris (1976)
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_real returns offered by the banking system and on the real returns- in .

_for simplicity.

" Insofar as an lncrease in the debt ratio raises the riskiness of net

Yeturns from investment, firms might adjust their debt ratio optimally in
_order to balance the benefits of additional subsidized credit from banks
“with the assoclated costs -arising from increased riskiness of investment.

The implications of such optimal debt behavior for stability and interest
rate policy are analyzed in Section III 3.

The impact of interest rates is also. influenced by the choice of
exchange rate regime, because this choice influences the cost of foreign
currency debt and hence the cost of capital. This aspect 18 analyzed in
Section IIT.4 in view of ‘the importance of foreign currency debt in
financing investment in many developing countries. Section IV contains
a summary and highlights the policy implications. .The algebraic details

are - -shown 'in the Appendices. o

II. A Model of Saving, Investment and Dehtvi

The model specifies the determinants of saving, investment, the cosﬁ
of capital, the financial structure of firms, and the asset portfolio of
savers in a dual financial system characterized by a controlled banking :
sector and an unfettered curb market. 1/ The purpose of the model is to

" highlight the linkages between the debt behavior of firms and incentives
‘for saving-investment. Special attention is paid to the determinants ofi

the cost of capital to investors because the linkages between the finan—

~ cial structure of firms and investment incentives arise in part through-

the impact of financial policies on the cost of capital. A g

¢
)

14 ‘Saving and the debt ratio - : : , : :

It 1s assumed that aggregate real saving depends positively on thei
the curb market.

' -_s='s(p‘~n',a,-.-n)v S '("1)~ o
where p = average nominal rate of.return in'thelcurb market;-R = the lhé
interest rate on bank deposits, and ® = the fully anticipated rate of

inflation. Other variables that influence saving such as real wealth
and transitory income are assumed to be fixed -and hence are suppressed

1/ The case of a curb market is. used in this paper for illusttative
purposes only. The model can be readily adapted for cases where other
substitutes for bank credit exist, such as credit from nonbank financial
intermediaries or equity instruments whose yields are market-determined :
and not controlled by the government. The market-determined free rates

“ can be substituted for the curb market rate, and 'the analysis ‘can be

appropriately modified.

v




‘The interest sensitivity of aggregate saving is influenced by -the
© distribution of saving between government, corporations, and households.
For 'the purposes of this paper, real government saving is assumed to ’
‘remain unchanged during the time span relevant for the analysis; although
- government saving will change due to the differential response of receipts
and expenditures to changes in inflation, these considerations will be
left out for simplicity, and the focus will be on private savings, which g
are more likely to be sensitive to interest rates. o

Private savers fall into. two distinct categories' those 'who are un-
aware of the full spectrum of financial alternatives and rely mainly on
banks for the placement of financial savings, and those who exhibit
sophisticated portfolio behavior by diversifying their savings among
avallable assets. The saving function specified above is consistent
with these two forms of behavior, if the rate of return p is interpreted
not simply as the return in the curb market, but as the average return
on the optimal portfolio of sophisticated savers.

In developing countries, this optimal portfolio will typically con-
sist of (1) deposits in the financlial system yielding risk-free returns
(determined by government policy), (ii) loans supplied to the unorganized
money market or deregulated segments of the organized markets. (free mar-
kets for short) offering risky returns, (iii) equity holdings also offer-
ing risky returns, and (iv) holdings of physical assets reflecting savings .
in the form of producer durables. 1/ In a world of diversification and.
risk aversion, the ‘optimal portfolio and the return on it can be derived m
from a mean-variance framework. 2/. ' : » -

In this framework, the share of various assets in the portfolio of
private savers, and the mean return on the portfolio will depend, among
other things, on-the ‘variances and covariances of the returns to various.
assets and on the debt ratio of firms. . An increase in the debt ratio,
insofar as it raises the riskiness of the equity streams in_the portfolio, .
may require a higher return.on the optimal portfolio in order to compen-
sate for the additional risk. Based on this typical assumption found in
the literature, the-debt ratio is seen to influence saving through its
effect on the return on savers' asset portfolios. : . .

The interest sensitivity of saving is also influenced by the debt
‘ratio: 1f the-level of corporate:debt is relatively large, an increase
in interest rates will transfer significant amounts of resources. from -,
corporations to households (usually after-a time lag), ‘and this transfer
may eventually depress aggregate private saving, because corporate (and '
government) saving falls by the full amount of additional interest ‘costs,
while household saving rises by less.than the increase in interest in--
"comes. Therefore, the interest’ sensitivity of. saving is likely to be.ﬁ_iu_'
inversely related to the. debt ratio. L e e T e e

Tt
-

, 1/ Saving in- the form of consumer durables is treated as consumption.~
, 2/ For a simple exposition of the mean—variance framework, see .
Rubinstein (1976). _ . )
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2.  Investment and the real cost of capital

Desired real investment depends upon the real cost of capital, real

' - wage rate, output expectations, and the size and characteristics of the

existing stock of capital. All factors, other than the real cost of
capital, are assumed to be fixed, in order to focus on the short-run
interactions. The real cost of capital, defined as the minimum accept-
able return on investment, can be derived by assuming that firms choose
the level of investment in order to minimize the total cost of producing
the desired output, including the acquisition cost of capital, and debt
service costs. Let Q* denote planned output, K capital stock and L em—.
ployed labor; .given the production function, and the nominal . wage rate .
W, total labor cost can be written as: '

Wele = C(Qt’Kt) - Lo e @
where the subscript (t) denotes time. The preéent value of 311 costs:;s1
given by: . ‘
- - P . * .

TC = jogxp (-pt)[C(Q¢, Ky) + (1 = &I P,

+ (Rd + ad’)Gt + (Rf + 8f)1-‘;tEt]dt . ) - R (3)

where p = the cost of equity, I = the real gross investment, P = the

price level, af = the proportion of investment financed by debt, i.e.,
the marginal debt ratio, G = total domestic debt outstanding, F = total |
external debt outstanding in foreign currency units, E = exchange rate .

- measured in number of domestic currency units per unit of foreign cur-
‘rency, Rq = domestic interest rate, R = foreign interest rate, and

aj,af = amortization rates on domestic and foreign loans.. At each pointf
in time, total cost-—cash outflows from the point of view of the owners

"of the firm--consists of labor cost (C(Q*,K)), funds supplied by the

owners to acquire and install new plant and equipment [(1 - o®@)IP],

and the debt service payments on domestic and external debt ((Rq + a4)G
and (Rf + af)FE. The present value of these cash outflows is obtained
by applying the rate of discount p, which is the -opportunity cost of
equity funds given by, say, the curb market rate, or the rate of return :
on the optimal portfolio of sophisticated savers. 1/ In some economies,:

‘the interest rate in the deregulated segment of the organized financial

sector may serve as the opportunity cost of equity. In the rest of the
discussion, the term discount rate will be used to refer to the cost of .
equity which can clearly take on a variety of -forms depending upon the
structure of the financial system.

The task is to. minimize the. total cost—the. present value of all

cash outflows given by equation (3)—with respect to the control

variable I, subject to the constraints below:

1/ In line with this assumption, loans in the curb market are treated
as equity finance and are excluded from the computation of of,



‘tion financed by foreign currency loans.

I- &

2.
'G.=.de IP-adG
F F‘GPfIf/E'- agF

RORN

(5)

O

where § = the rate of economic'depreciation, od = the propdrtipn of -
‘investment financed by domestic currency loans, and of = the propor-

The marginal debt ratio. o™

iis the sum of o™ and o®f., The dot (*) above a variable denotes’
Atime derivative. '

‘both domestic and extermal. They state that the change in debt outstand-
:ing——the net inflow of loans-—equals total new loans minus the amortiza-'

Equation (4) states that the change in capital stock (ﬁ) equals

.gross investment (I) minus  depreciation.

The rate of economic deprecia-

tion, stated as a- proportion § of existing capital, is assumed to remain

unchanged over time,

Equations (5) and (6) describe the time-path of loans outstanding,

.tion of existing loans. Equation (6) refers to foreign loans measured

in foreign currency units. Thus, the investor's external debt obliga—~"'

‘tions are all denominated in foreign currency units and the investor ..

" bears the full exchange risk.

This is the typical situation in develop-

‘ing countries. The amortization payments on both domestic and external
‘loans are assumed to be proportional to the<stock of loans outstanding,
:while new loans are obtained only for financing fixed investment. Loans

to finance working capital requirements can be readily incorporated but,‘

are ignored for simplicity. 1/

: The problem of minimizing the expression (3) subject to constreinte
(4), (5) and (6) is a well-defined control problem which can be solved-

'to characterize the path of optimal capital accumulation. The first
.order conditions for the cost-minimizing investment path simply reduce
to the familiar rule which states that at each point in time investment '

:should be expanded until the present value of cost reductions due to a
:change in investment minus the present value of debt service incurred in

financing the investment equals the amount of equity finance supplied by
.the owners (both new and old). 2/ - In order -to highlight the expression..
for the cost of capital, this rule can be restated as follows'

.1/ Borrowing for the purposes of dividend distribution and. maintenance a

of cash reserves is also ignored.
2/ The first order conditions are analyzed in Appendix I..
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" 3K exp( wt) rb 4 - (7)

K

to capital stock, exp(t) = the price level at time t, w = the rate
of inflation, and rp = the real cost of capital given by:

where -3¢ =.the reduction in nominal labor costs due to unit addition

rb-(l-a><p—n+s)

S "R, +a . R, + a_ 7 ‘ ‘ ‘
+l:4amdd d  gmf £ fA:](p-ﬂ+6) “(8) 1/

p + ad p +.af - X

where x is the expected rate of change in the nominal exchange rate. The
expression in large brackets on the right side of equation (8) is the
present value of debt service payments on o™ of domestic loans and

of foreign loans. ‘ ‘ ’

Differentiating equation (2) with respect to capital stock, and
using equations (7) and (8), investment can be expressed as:

" f@ [ I=I(Qt,rb/(Wt/Pt) K)o

Assuming that real wage W/P is constant, and the desired output 1s pre- '
determined, and suppressing K¢ in order to focus on the short runm,
investment function can be written as: ~

rexry) - ()

An examination of the cost of capital formula (equation (8)) under-
: scores the importance of explicit consideration of debt.policies of firms
' ' in developing countries. In the special case when domestic capital mar-
kets are perfect, default risk is absent, capital is fully mobile inter-’
.nationally, and the exchange rate is expected to remain unchanged, all
interest rates are equalized (Rq = p = Rf), 2/ and the cost of capital :
18 given by:

rpb=p-m1+8§. _ , e ' - (8a)

‘Thus, only under these special-assumptions, the cost ef\cspital for
investment purposes is independent of amortization rates as well as debt

1/ For an alternative derivation of the formula based on Modigliani—
Miller Proposition I, see Appendix I..
: - 2/ Domestic and- foreign rates of inflation are assumed to be identi-
-~ Q" cal for the time being, so that the expected change in the exchange rate
, 1s zero.
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ratios. Clearly, these assumptions do not adequately characterize devel~- -~
oping economies.. If, for any reason, -the foreign interest rate differs -
from the domestic rate, then the share of ‘external debt in investment
finance will enter the cost of capital calculations. If, in addition,
the interest rate on domestic debt deviates significantly from the dis-
count rate, then debt policy assumes even greater significance. There~ '

fore, the next section will examine the determinants of the debt- ratio.f

3. l Determinants of the debt ratio

The marginal debt ratio that entered the cost of capital calcula—-s'n
tions is determined in part by the institutional environment-—including -
in that term the stance of credit policy--and in part by the long-run
average debt ratio (a?) that firms regard. as. prudent. 1/ If financial.
institutions adhere to some predetermined debt-equity norms, 2/ or if -
the rigidities and imperfections in the financial system lock firms into
some historically determined:debt~equity ratios, then firms will not .
have much flexibility 1in choosing the- marginal ‘debt ratio. In these cir-
cumstances, it is best to regard the marginal debt ratio as an institu-
tionally determined parameter. Quite often, however, firms in developing
countries do have some flexibility in- controlling the debt-equity mix.
The debt-equity mix'can be varied by adjusting the policy toward reten— .
tion of earnings for reinvestment purposes, by varying the extent of use
of foreign currency: debt, and by accessing domestic finance from’ informal
and equity markets. : 4

If firms are able to adjust their financing mix, ‘then it is reason—
able to assume, on the basis of available empirical evidence, that debt
decisions by firms will be guided .by the long-run average debt ratioc that
they strive to achieve. 3/ - This is because the value of the firm, or
equivalently. the discount rate required by the.owners. of the firm, is
likely to depend upon the average:debt ratio. It is the average debt
ratio—not the marginal.ratio—which is relevant for assessing the risk
of equity streams of firms, such risk arising from constraints on future
investment options and from the likelihood of bankruptcy. Therefore, -

- the target value_ for the average debt ratio is. likely to be an important

determinant of the marginal debt ratio. This consideration can be for-

‘malized by solving the differential equation (5) to obtain.

g + ad + T f.“ - - . | _ _‘-(ld) ﬁ/

d = ad
um & R 3f+ 3

1/ The average debt ratio refers to. the.share of debt in total assets,

“while the marginal ratio refers to the share of debt in financing -addi~-

tions to total assets.
2/ See, for example, Madan. (1978) for a discussion of debt-equity

_norms. used by financial institutions in India.

3/ For empirical evidence that firms try to achieve a. target average

- debt ratio, see Ang (1976) and Marsh_(1982). :
4/ ~ See Appendix- II for the derivation of equation (10) . 'The particular -
. functional ‘form has been used" for: analytical convenience only despite its
'~-limitation that the marginal debt ‘ratio can exceed unity when inflation.

" is'large.” A more satisfactory specification, linking the ‘marginal ratio

to the target average ratio, the rate of inflation, and other variables’
would complicate the analysis_without materially affecting the results.
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'fcurrency debt.

=11 =

".where aad 1ong-run target value of the average domestic debt ratio,,f .
.and amd .marginal debt ratio‘ used.by . firms, g expected rate of
‘growth of real capital stock. :

Equation (10) states that the share of debt in financing invest-

',ment will depend-not only- on “the, target- value chosen for the. average»*~:

debt ratio, but.-also.on the expected rate of growth of capital stock

-.-its rate. of ‘depreciation, the rate. of amortization of debt, .and the rate

of inflation. For: example, if there is an increase in inflation owing :

"jto expansionary credit policies, firms will. choose to, and be able to
" ‘raise the marginal debt ratio. Although 'this would raise the average
"debt ratio :temporarily, the : ‘higher. inflation will eventually ‘reduce the.

average ratio to -its’ target level by raising the value of assets in rela- .

.. ..tion to .debt outstanding. : Another implication of equation '(10) is that
- - whenever ‘firms are able to adjust ‘the rate of amortization—-say through
- -frequent funding operations=-to match:the maturity structure of assets.-
"~ .and’ the projected inflation,. so that aqg = 8§ = . m, then the average and "
*.-marginal debt ratios will .be identical. 1/ If however, the rate of .

. ‘amortization is fixed a priori, the fixed. marginal debt ratio will fall

short of the target average ratio when inflation is low (i.e., less

‘than § = ag) and will exceed the average ratio when inflation is high
i1 ey exceeding § - ag). This point ‘can_be illustrated by noting that.
-~ "for any .given expected inflation, a faster rate of amortization—i.e., a
,shortening of loan maturities--will, by reducing the. ‘outstanding debt
' more. rapidly than desired, induce firms to raise the marginal use of debt. -

A relationship . similar to equation (10) can’ be derived for foreign

af'+ n —;x-+'gf e
: g + 6 1 -

/}';.:.

'ff“amf = gaf -, '--I'{lla)ll<:

af +-nw:—~6 +: g

T g+ 8

. ;' ‘s", 5

'where amf “marginal share of foreign currency debt, aaf = the long-run

average share of foreign currency :debt, . x X = the expected rate of increase
in the ‘nominal exchange rate, ﬂw = foreign rate of inflation, -0 = the-

_expected rate of change in.the real exchange rate, glven by 6 =x = w + My
.- It .will be assumed that the rate of foreign -inflation as well as the rate
- of amortization of foreign loans are- fixed. Equation (11) implies that B

L

1/ When inflation is high the equation aq = 5 - implies a negative

fjrate of -amortization and equation (10): implies a large marginal- debt
"ratio which could even exceed ‘unity. - These situations occur when firms -
“build. up debt far in excess "of investment needs owing to the expected
',reduction in the real value of debt through inflation.
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_'E=,given ‘the long-run target value aaf of the ‘ratio of foreign currency -
"7 -debt to :total assets, a reduction in domestic inflation, with no - change -
.- in ‘the-rate of currency depreciation, will induce firms to- lower the R
. marginal share of foreign currency debt. -On the other hand, if ‘the fall:"
»-]‘in domestic tnflation: is' .expected to. be.- offset by -changes ; in exchange
- rate, so ‘that the’ expected path’ -of the real exchange rate 18 unchanged :
“then- the marginal. foreign currency debt : ratio will remain stable. Thus,ln
 ‘the share of foreign currency debt in. financing investment will depend '
"upon exchangé rate policy, a. consideration which has important implica~ .
, ~tions for the: effect of alternative exchange rate regimes on’ the average
g cost of capital and hence on- investment incentives. '

So’ far the analysis of the marginal debt ratio has been based on. thei
assumption- that the target.value of the: average debt ratio is given-a
priori. The next - step is to: specify how this target is chosen.by firms.
In order t6 simplify the analysis and - sidestep the difficult issue of - )
determining the proper mix of domestic and foreign currency debt, it will -
be assumed.that foreign currency debt constitutes a.fixed. share 1 - Bof *
total debt. Therefore, given the average debt ratio o2, the average - - - ..
foreign .currency debt ‘ratio is given by. aﬂf'= (1 -~ B)ua and: ‘the: averagefﬁ,'
domestic debt ratio is: given by aad = Bad. ' B S

The determinants of the target value of ‘the average debt ratio can
now :be identified’ by analyzing the benefits. and costs of raising-the, debt :

-ratio. The benefit is simply the additional interest subsidy that can be~~:,“;.“
garnered by increasing the share of the cheaper’ source of finance, namely ...

loans from the financial -system ‘available at-the- controlled interest rates; '

- The -cost of incurring larger .debt (in relstion to assets) derives from the -
'increased probability of future .cash flow problems, and hence' bankruptcy. o
. This. cost: can be, summarized by the- equity cost function which links the ‘
discount rate and the average debt ratio. 1/

p=p(a) o'>0 oa>~0 e ';, (12)

~(A dash. above ‘a: variable denotes the first derivative with respect to the
_,subscripted variable, ‘and”. two. dashes denote the second derivative with
_‘respect to the subscripted variables.)-" o -

. Thus, the discount rate 1s assumed to’ be a strictly concave and

L “increasing function of- ‘the. average debt ratio. The optimal value. of
. . this ratio can be chosen so. as- to minimize’ the’ overall ‘cost’, of capital
'f&by balancing at the margin the benefit of additional interest subsidy )

,',...

_"4'.'.-' -

e 1/ For example, ‘gee - Feldstein et al. (1978 1979) . and Ericksson (1980)._n:',~
' “‘Myers (1977) "and: Kim (1978) contain interesting discussions: of the reasons.

- .why. the riskiness of‘returns from- equity,. and hence the:. required rate of .
- discount, -rises with increased use of debt. - For- a brief ‘summary . of this Tl
f’j;'literature ‘on the supply side of debt see Modigliani (1982) -
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. with the cost of. increased riskiness of investment 1/ The optimal
.debt ratio so derived will be treated as.the target value which firms
-strive to achieve. -

Since the choice variable in’ this optimization exercise is the
.average debt ratio, it 1s necessary to express the cost of capital for-
mula (8), which involves the marginal ratios (™, and o®f), in terms
of the average ratios by using equations (10) and (ll) A complete ex-
pression for the cost of capital is given by: .

s

=(1 - cl(ﬂ)aa = cplmy, G)u?f(p - T+ 9 ~'L' - Q13)

l+[c1(w)aaQJi___Ji + cy(m, e)aaﬁ___i;t__i_](p -1+ §)

(o] + ad . i » p + af - X ‘ .
o .,,lg»+ a +1 ' ;.g'+ a +w .; Gv D o
: d -, e (w = £ w d . g 1
where cl(n) =___d @ - cz(n , 0) = —» ofd = Ba?,

g+ 6 W g+ 8

and odf = (1 - B)Ga-v :

The optimal debt ratio ‘can be obtained by substituting equation: (12) into
equation (13), and equating the first derivative of ry (with respect to

. ad) to zero,

h.',—.2i=:\°, S Coo(1s)
{?The‘interpretationvofithe'condition (14) 1s facilitated, if it is

assumed for simplicity that the marginal and average debt ratios are _
identical, 2/ so that the expression for the cost of capital simplifies

‘to ‘the weighted average formula.

1/’ Ideally the debt ratio should be treated as a control variable, along

‘with the rate of investment, and the full optimal control problem of mini—
_mizing the present value of costs should be solved using the appropriate

constraints on control variables. The problem has been simplified by
assuming that the marginal and the target. average debt ratios are linearly
related. For an analysis of debt policy under the optimal control frame-

‘'work, see Ekman (1982), which also contains a detailed bibliography on

- this area of research. In most of these studies, the rate of interest is

" assumed to vary with debt, while the cost of' equity is fixed. In the prob-
lem considered in this paper, the cost of equity varies with debt while .

the interest rate is fixed by policy. ‘This complicates considerably an
optimal control approach to the problem.

2/ Marginal and average ratios will be equal if ag = 6§ - w, af = § -7+ x,
so that c1(n) = ca(my, ©) = 1. These conditions require that firms operate in

a well developed domestic financial system, with easy access to international

capital markets, so that the maturity of loans can be readily adjusted in line
with inflation and the rate of depreclation of assets. Therefore, the equality

of marginal and average debt ratios will be an unrealistic assumption for most
developing countries.
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rb = (1= d)(p -7 + 8) + aB(Rd -+ 6) + d(l - 8)(Rf -_n + 6)

~ where a denotes the common value of the marginal and average debt ratios
(a: aaa am)

In this special case, the first order condition reduces to .
Q- pz,n p - (BRg + a- s)RF) o (14a)

The above equation serves . to define implicitly ‘the - optimal target value

of the average debt ratio. The right-hand side expression of equation - =

(l4a) is the implicit interest subsidy, while the left-hand side expres-:
sion can be interpreted as the marginal risk premium. demanded by the
firm's owners. Thus, optimality requires balancing at the margin the
benefits of additional subsidy with the costs of increased risk. measured -
by the slope of the equity cost function. This balance will clearly be. .
disturbed whenever domestic interest rate policy or foreign interest -
rate changes. Equally important, a change in inflation would affect the
discount rate, the marginal debt ratios, and probably also the marginal
risk premium-(through shifts in pj) and thereby induce changes in

_the average debt ratio.rix : S , o

Some testable implications emerge from equation (14a). Regardless;
of the rediced form relationship linking the discount rate with other .
variables in the model, and insofar as the.slope of the equity cost’
function (with respect to a) depends primarily on the debt ratio, at’
least over short intervals of time, the equation predicts that the gap -
between the cost of equity-and the weighted average interest rate. on
debt——a measure of the interest subsidy-will be mainly a function of
the debt ratio, and this relationship will be nonlinear. »

4. Monetary equilibrium

The .discount rate, the rate of interest and the rate of" inflationi'
are assumed to be consistent with equilibrium in the money markets. -

.. This requirement serves to capture the portfolio choices of: private-

 asset holders and can be incorporated. into the model’ by specifying that
‘the demand for real balances should equal supply. ‘ . i

%‘ = f(Rd’, p’ ~Ty Y)

Ve e,

”where M/P is the supply of - real balances and the right-hand side repre—
- gents .the demand for real-balances. expressed ‘as a function. of real .’

output (y) and returns to different types of assets in the portfolio. -’

The money- demand function specified above explicitly recognizes that
individuals hold in their portfolio not only monetary ‘assets and infla-.
tion hedges, but also loans in the curb market and claims to equity

bearing similar risk.
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5. Goods market equilibrium

E:{@

'_ ] p : Excess supply or demand in the goods ﬁarket will clearly influence
' the rate of inflation and interest rates. ‘Equilibrium in the goods
market requires'

=S+FS - S @5y

‘ , where FS = foreign savings assumed to be determined outside the model.
i The equilibrium condition (15) states that investment should equal avail-
able saving, and that such equilibrium will come about through variations
in the discount rate, the rate of inflation, and the debt ratio.

T 6. ngplete model -

The model set out in Table 1 can be viewed as an adaptation of the

,Standard IS-LM model, with emphasis on the determinants of the cost of
capital and the debt ratio in developing economies with segmented finan-
cial markets. The model determines saving, investment, the discount
rate, the overall cost of capital, the debt ratio, and the rate of infla-
tion.  Before proceeding with the detailed analysis of the model it 1is
useful to illustrate graphically the workings of the model for the simple
case where the debt ratio as well as the administered interest rate are
‘agsumed to be fixed.
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| .Tablé- 1; " A Model Aef Saviu'g!’.4'11'nvestmeut, and Debt. =~ = o o 3 6‘ |
) bavings . L ;' - . B ." 'i - ‘:.'.f - : , - :
o s =.sip:fiﬂ,‘Ré-;;ﬁ5 o o ' s .
Invesrment .
I="Krp)

Cosr‘ef capital - 1"} s = | . '7 L _; . ,T;.b:f

g R.d *ag . Rgtag TR
= —m - m__‘, . - ) : o
(1 a)(p 1r+6)+u s+a, ¥ T oo (Pt s)
. " £ .
Marginal debt ratio. -
o g+ a, +m -
md - a _—__d
a Ba® . z T §
: » g:+r T - x + aff 5
= (] -~ ad .
Average debt ratio (defined implicitly) i -'.fc." 4 ‘ - - - - ‘gﬁ
.di‘b o I :
— =0 or in'a'special caee
da ‘ ‘ :

(1- a)pa= p- [8Rd+(l- B)Rf]

Monetary equilibrium

3= f(p, Ry, M, with P = P_(1 +,'u)'_,_

Goods market equilibrium -

's+1vs 1"

Eng:genous variables. 'S = domestic saving, I.= domestic investment, tp =
weighted average real cost of capital am = marginal domestic debt ratio,-
of = marginal foreign currency debt ratio, o = average, debt ratio, .
m = the rate of inflation, P = the general price level, p = ‘the curb marke; .
rate. :

Exogenous variables: Rd'=‘domestic interest rate, Rf = the interest rate -on

external debt, af = the rate of amortization of external debt, ag = the rate’

‘of amortization of domestic currency debt, § = rate of depreciation of capital :
stock, B = share of foreign currency debt-in total debt, M = nominal quantity . ) ‘N@‘
of'money, x = the rate of change of the exchange rate defined as the number I
of domestic currency units per.-unit of foreign currency, FS = foreign savings.
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Figuré 1.  The Discount Rate and the Rate of'Inflation.

*

- LM

R - B

3 S

In Figure 1, the IS curve denotes the combinations of the discount
rate and the rate of inflation that are .consistent with goods market
equilibrium. It is upward sloping because an increase in inflation with
a fixed administered rate reduces the real administered rate and stimu-
lates investment. In order to eli¢it a matching increase in saving, the
discount rate rises. The usual upward-sloping LM curve represents money,

-market equilibrium. The equilibrium values of the discount rate, and

the rate of inflation are given by (p*, w*).,

It will be shown in the next section that the magnitude as well as
direction of the slope of the IS curve is sensitive to the size of the

. debt ratio, the response of the administéred interest rate to variations

in;inflation‘and to other conditions affecting debt service (e.g., the

- rate of amortization). Since, as is well known, the stability of the

system as well as the impact of policy changes depend upon the relative
slopes of the IS and LM schedules, it follows that differences in the . -
debt-equity ratio, the interest rate policy, and in other conditions . -
governing debt will shift the impact of demand management policies. The

next section illustrates that these shifts can indeed be substantial._
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L ‘11’1‘.3 Analysis of the Model .

The model 1is complex and therefore a general analysis of its com—'”'
parative static properties is not attempted in this paper. Howeyer,

. useful insights. can be gained by analyzing several simple special cases
-For example, it is: found convenient to assume that the rate: of inflation .-

18 determined exogenously-and 1s not influenced by changes in interest
rates. This assumption will be valid 1f- the demand for real balances is . -
regarded as a function of the rate of. inflation alone (for any given-

real output), a reasonable specification’ in many financially repressed

economies. Unless otherwise. mentioned, this assumption will be main-

- tained in order to simplify the analysis and»thereby highlight the -
critical role of the debt-equity ratio. . 1/ :

- The effect of financial policies on the cost -of capital _and returns )
to savers will be analyzed under alternative assumptions about debt and
‘amortization. There are several cases of interest depending upon whether
the rate of amortization is fixed or variable (in response to. inflation),
-whether the firm chooses the average debt ratio optimally .or simply -
sticks to a target ratio, and whether foreign currency debt is signifi-
cant or not. The choice of particular combinations of assumptions about -

- debt influences. the construction of the cost of: capital and altérs the"

final results. 1In order to underscore-the’ impact of alternative assump-
tions about debt behavior, a sequence of simple models will be considered
in turn. - :

1. The case of flexible amortization exogenously
.-glven target debt ratio, and no external debt

The importance of the debt ratio is best illustrated by considering
the simplest possible model, where it:is assumed that foreign currency
debt is absent, the rate of amortization is varied in line with the rate
of depreciation of capital assets ‘and’ inflation. (ad = § - n) so that .
the marginal and average debt ratios are identical, and that the firm:
adheres to a target debt ratio a, and does not optimally adjust the -
ratio as environment. changes .’ ‘Foreign saving is ignored since there is -

" - no -external debt in this model. Under. these .assumptions the model -

becomes.

. .l' S[p - n, R - n] = I[(l - a)(p - Tm+ 6) + - a(R -+ 6)]

The effect of inflation on the discount rate is obtained by differ- :

"entiating the equilibrium condition with respect to m, and regrouping

terms which yields. ST

1/ “Modifications that;result'from using a more general money demand

function--thereby allowing for variations in- inflation dué -to changes in

- interest rate-—are indicated in several places in the text. 'The impact
of interest rates on working capital costs, and on short-run ~capacity
‘utilization are throughout ignored for simplicity. .
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e -(dR/dw- Sl -8yl ey
2. r R . OB,

The role of the debt ratio 1s brought out sharply in the special’
case where saving is interest inelastic (S, = Sk = 0) and the con-" )
trolled interest rate is not adjusted in line with inflation. In this
case, 2

g-e- - .\ A .( Cu . - . : .

The interesting aspect of the formula is the implied magnitude of the s

Fisher effect when the debt-equity ratio (a/l - a) is large as in
many developing countries. For example, a debt-equity ratio of 3:1
implies dp/dw = 4; that is, the discount rate will increase by four

The size of the debt. ratio also governs the impact of interest rate
policy on saving under inflationary conditions. Total saving will in-
crease-—equivalently the cost of capital will fall—-in response to an
increase in inflation if and only if' - . . T

= ~‘3"(—"l 1)+SR(95-1>‘>0 L

Substituting equation (19) into the above expression and simplifying,
the condition for improved saving 18 given by o R ) i

51(al} - sR) PSS - Q-1 o
dR o :
1>[ e en >0 @m
'It can be verified that when .
dR >}

the above inequality will hold if and only if the debt equity ratio is
.less than the critical limit n, given by: .

n = SI'{/S‘;

‘ - times the increase in inflation, assuming passive interest rate policy. 2/

1/ In all subsequent discussions, It will be assumed that SR> Sp 2 0.
2/ This result is a special case of the more general observation that

:in | thin markets price fluctuations will be large. A large debt-equity §

ratio implies that the free markets where the rate of discount is deter—

~ mined is quite thin.




"The parameter n, which is the ratio of the response of saving to a
change in the controlled rate to its response to a change : ‘in the. dis-
count rate--the interest sensitivity ratio, for brévity—-is a critical
determinant of the 'safe upper limit for the debt equity ratio. If the
debt-equity ratio exceeds 'n, then ‘the policy of raising the adminis—

" tered rate by more than the’ increase in inflation (drR/dw >"1) will
depress saving. : A :

Even when there is no change in inflation the ultimate effect of

interest rate, policy on saving 1s governed by the critical limit n'; the_if

effect of interest rate on saving (dS/dR) is given by ‘the expression
within the square brackets of equation (19a) which will be positive if,:

and only if, the debt equity ratio is less than the interest sensitivity :

ratio.

: The rationale of the above results is simple.. The rates of saving
and investment depend on both the controlled rate and the discount rate.
When the controlled rate is raised, ceteris paribus, the discount rate
falls. The net effect on saving or-investment depends naturally on the
relative size of the effects of changes in these two rates. What is
interesting is that, in order to ensure a positive response of saving -
and investment to interest rate policy, the interest sensitivity ratio *
which measures the relative effect of interest rates on. saving should
bear an appropriate relationship to the debt-equity ratio that influ-
.ences the effect of interest rate on- investment. : :

. The conditions under which the debt-equity ratio may exceed the 4
interest sensitivity ratio are of interest.. A high debt-equity ratio
‘may induce a significant redistribution of incomes between households
and ‘businesses which, as indicated in. the section II.l, is likely to
dampen the size of the saving response to a change in the controlled
rate, and thereby reduce the interest sensitivity ratio. In other words,
- a high debt-ratio will by itself serve to reduce n and raise the likeli-
hood of a perverse saving response to interest rate policy. Even if ‘the
redistributive aspect is empirically insignificant, the debt-equity ratio
.could exceed the interest. sensitivity ratio, if the interest .sensitivity
arises- mainly from the response of private savings, while investment is

financed to 'a substantial degree . through foreign loans and government net._t»"

lending programs.

- When financial markets are segmented the interest sensitivity ratio: ]
could be-negative. For’ example, ‘this is the .case when the effect of. con-

trolled rate on saving 1is opposite in sign to the effect of -the discount

rate, and hence, ‘the debt-equity ratio always exceeds the interest sensi-
‘tivity ratio, thereby causing perverse saving response. ' This result high-

lights the potential shortcoming of segmented financial markets, and the
advantage of unifying these markets through financial’ reform. : .
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The prevalence -of ‘high debt ratios can lead to macroeconomic

:instability-—e.g., progressively higher inflation and real discount
--rates-—and the avoidance of such instability could involve high costs

1in terms of lower investment and ‘saving.. This assertion.can be verified

T by extending the model to ‘include portfolio equilibrium, and examining

the relative slopes of the IS and LM schedules in Figure 1 as the debt
ratio risés. Equation (19) implies that when. the administered interest.

.rate is kept unchanged as inflation accelerates (or raised by less than
‘the increase in inflation), the slope of the. IS cutve is positive, and

becomes steeper- asé the debt ratio rises. In other words, with passive
interest rate policy, the increase in the discount rate due to a change

.: in- inflation (dp/dn) will be larger, the larger the debt ratio. There-
" fore, when the debt ratio is sufficiently large, the slope of .the IS

curve could become steeper than that of the LM curve, and this leads to .

Can unstable economic system where: ‘monetary action: can trigger unpredict-
- - able effects,. such as. accelerating inflation or. deflation. 1/ Such,
'-instability in a high debt ‘economy | can ‘be avoided through more active = -
.. interest rate policy. For example, an increase in the real administered.
" interest rate will make the slope of the IS curve negative and eliminate.
‘the source of instability. However, as already noted, an increase in
.the real interest rate would depress saving and . investment when the

debt-equity ratio exceeds a critical limit or when the interest sensi-
tivity ratio is negative. - In other words, achievement of stability in
a high debt economy or in an economy with segmented financial markets

-1s likely to involve high cost in terms of foregone growth.

IZk - The effect of optimal choice of debt ratio

-In order ‘to highlight the effect of optimal debt decisions, foreign
currency debt will continue to.be ignored. Also, as before, the rate of:

.amortization will be assumed to. be variable so that the marginal and the

target average debt ratios are identical. Under these assumptions, the ;

" model determining saving, investment, and the optimal debt ratio camn be :
,stated as follows:

'S(p - 7w, R = 1r) = I(rb) |
- a)pa'= (p - R)
‘Tp. = (1 - a)(p -n + 8) + a(R - T+ 6)

The first equation is the equilibrium condition between saving and

'investment. “The second equation is the first order condition for the
_ . optimal choice of the debt ratioc. The third is the expression for the
. real cost of capital. Noting that the discount rate is now implicitly -
- a funétion of a and %, we can differentiate the two equation systems
" after substituting ry into the first equation, and derive .the impact

"1/ In fact, with a steeper IS curve, an increase in monetary expan—

" sion will result in a new unstable equilibrium with lower. inflation.
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! of inflation on the discount rate and the debt ratio.. The‘differentiaé‘f"t' S
: tion yields, ,:: ; i s : v L T : L

- (1 - G)Ir”-' B
: .‘_1{1"

i o - ‘ » L. S - T .o

where Bl:= S' - (1 - a) Ir + aIr(dR/dﬂ“- 1) - Sk (dR/dw - 1)

SRR R S
and pgy 18 the derivative of 4 with respect to inflation.

§ - The stability condition for the model has an interesting economic ,'f_rf'
interpretation that points to the possible adverse effects of large -
; interest subsidy. Stability requires that the determinant of. the matrix
on the left side of equation (20) be - positive.' That is:- . - P

3 ,A=[S"- (1-'a)I][(l o ‘-p,]+1(p-n)>o

! The first térm is positive, because the second ‘order condition for the

,optimal choice of debt. ratio ensures that (1 — a)pyy = P > 0. But the™’

: second term 1s: negative, and 1its magnitude depends upon the size of the. . . - ,
aimplicit interest subsidy, .p = R. .The larger-the subsidy, the greater .. .~ -. . g’
. the likelihood that instability would obtain.  The instability would .. : T '-Q'»
‘manifest itself in the following way. A" substantial distortion ‘in the:. -

'financial market resulting in a large. implicit subsidy o - R, would in-

,duce firms to. raise the debt ratio so-as to capture the subsidy. - This,A'f:

tin turn, would raise.the discount rate because of higher risk... The- - <"

increase in the discount rate will-raise the implicit -subsidy, " inducingg

‘firms 'to borrow even more. Only stringent credit rationing will: 1dmit--

.the achievable debt’ ratio.; Excess demand. for’ credit will. continue to .o
 persist . " This possibility" which is a realistic description of many - .

. economies, will be ignored and the stability condition A- > ‘0 will, be S

assumed to hold.. . .

The model and the stability conditions .are illustrated in Figure 2.. - ST “
- The; 1ine FF shows the combinations of p and a which ensure flow of funds' - -~ .
equilibrium between saving.and investment. = An increase in ‘the debt: ratio S 3

lowers the cost of capital, raises- investment, and: ‘pushes up" the discount -

rate. "Therefore the slope is positive... The 1line 0D shows. the optimal’

combinations of p and which are consistent ‘with the .minimization. of. the

‘cost of capital. An‘increéase in p raises the implicit interest. subsidy . . e

‘obtainable-on debt and induces a ‘larger debt ratio.- Again the slope.is 'AT ST}
, positive. 'Thie intersection.of the two' curves ‘indicates the, .equilibrium ' g -
:level of . the :discount rate and.the debt-ratio- (p* o*) . The slope N

of the OD curve should be steeper than the’ FF curve in order to ensure
. stability. T o R
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Solving equation system (20), the effect of inflation can be stated

-as follows.:

Jwe-wa-om, 0
1 S ey
e + (dR/dﬂ - 1) {Ir(p - R) + [(1 - G)Dqg - Da] I S
S )

_.(.1 - .a)pa“[(} - I - .sp.. L @y
W+ (dR/dm .= 1) [aIf = Sp+ (1.~ a) .1} - S}] o

The magnitude of the derivatives depends upon among other things,kt
the’ sign and: size of pyy, which. is the.shift in risk. premium due -

. ito a_change in inflation. If higher inflation is associated with increased L
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uncertainty,Aand therefore investots oerceive greater risks, then paﬂ > 0.
Under this assumption, equations (21a) and .(21b) imply that dp/dw <1
and da/dm < 0, whenever dR/dn 2 1. Thus, an increase in the rate of infla- J

~tion leads to a reduction in the optimal debt ratio-—a counterintuitive

result--because of increased marginal risk premiums required by ‘investors. 1/
The decline in the debt ratio, in turn, implies.a reduction in the share_

of the cheaper source of finance, and hence, an increase in the overall. .

cost of capital. However, this effect on the cost of .capital is partly :
offset by the reduction in the real discount rate. ‘

The consequences of optimal choice of debt ratio are best illus- .
trated if it is assumed that the real administered rate is kept unchanged
(L.e., dR/dn = 1). Under this assumption, it is seen from .equation (19). :

-that when the debt ratio is fixed, and not adjusted optimally, the real

discount rate remains ‘unchanged and hence saving and investment remain
unaffected. In contrast, when the debt ratio is adjusted optimally, i
equation (21) implies that the real discount rate falls, thereby reducing

'saving and investment. A matching reduction in investment obtains because

of the fall in debt ratio which leads to an increase .in the real cost of
capital. This apparently counterintuitive result-—thet.the real cost of
capital increases in the presence of optimal debt behavior designed to
minimize the cost of capital, but not s0 when the debt ratio is fixed——is
mainly due to.the effect of inflation on the risk premium required by in-
vestors, an effect which was ignored in analyzing the case -of fixed debt .
ratio. Indeed when_ the risk premium is not affected by inflation--so
that Par = 0, equation (21) 4implies. that as long as the real administered

] rate is kept unchanged, the optimal debt ratio does not -change, . and the
‘real discount rate also remains unaffected just as in the case of fixed

debt ratio.

1f the controlled interest rate is raised by more than the increase
in inflation, then the issue of how saving is affected under optimal debt .
policy can be analyzed by examining the sign of: .

dS/dn = s' (de - 1) + s' (dR -1).

. " Substituting from equation (21a), it can’ be verified that saving will im—i

prove if, and only if,

a _<-n - . pa‘ . ~
1-a (T ="a)[(1 =~ a)pgy - 204

‘ . From the second order condition for optimal debt ratio;-the second tern'
" on the right-hand side of the,above inequality is positive. Thus, when

1/ Gordon (1982) analyzes the. effect of inflation on the debt ratio in -

~ the U.S. economy. Preliminary empirical tests suggest that Pgn > 0 is a .
“ . valid assumption for Korea. The sign will probably depend on the level

of inflation, and no a priori judgments are possible.
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‘ debt is chosen optimally, the critical upper limit on the debt equity
‘ratio is smaller than in the case of fixed debt ratio. This tighter

upper limit on the debt-equity ratio continues to apply as the condi-.

-tion for an increase in the controlled interest rate.to improve saving,,V._.
' even when there is no change in inflation. 'In other words, the likeli-

hood of ‘active interest rate policy having adverse ‘effects on saving

: 1increases when firms choose the -debt ratio. optimally.

f;3.‘ The effect of predetermined amortization schedule'

“If the rate’ of amortization on loans cannot be adjusted when infla-y
tion accelerates, then the real value of amortization payments will be -

‘reduced and the average and marginal debt ‘ratios will begin to diverge.

To understand the implications of these developments, it is convenient’

.. to abstract from the existence-of foreign currency debt and assume that
_vall debt is denominated in domestic currency units and offered at the

. - rate R which 18 lower than the discount rate p. However, firms strive
" to reach an average debt ratio in the long run, and therefore adjust the

marginal debt ratio in line with inflation and. growth prospects. For -

.simplicity: it will be assumed that the average debt ratio a is a pre-

determined target, and is not chosen optimally. Under these assumptions,
the cost of capital can be expressed as:- - »

T ='(1" ac(n))(p'é ﬂ‘+‘6) + ac(ﬂ)g_i_éf(p:?ln:+ 8)
. : o S - p+a | :

viJWhefe c(m) = (g +‘n3+ a)/g + 6.

‘The differentiation of the saving-investment equilibrium condition"

':-with respect to inflation yields'

o T _Il(A - A e A )-— S’(dR/d'IT -1)
.%&,=,14+ ‘ 2 (22)
L . 3 S - _Ir(l = .A], -_AIO)N
A T ae(mEER v il A s qc(,,) -+ 6 dR - dR
R T A I LT
4A. = &.l 1 p=-R o o ,iA.,EAdc(n)~ R + a.\( -1+ 6
-3 g +8§ pt+a’ f:’“ T 4- . (o + a)? 9 )

An analysis of - the above expression reveals that the size of the

,Fisher effect depends not only on interest rate policy- '(dR/d7), but T

also on whether the real discount rate initially exceeds or falls short

. .of the expected real growth of capital stock. This result can be  sum—
: marized as follows. . : o .




- 26 -

dp/dn'> 1 1f and only if dR/dw < 1 + [ALE/(~Sh + ApI})]
where e T

A=a(p-n+6](p-lep-w-g)
(9‘*8) (g + 6)

The impiication of the above result is best 11lustrated when dR/dw = 1.
In this case, '

<1if‘p'f1l<g

&H?
E |

and - " - - S ' (22a)

>11f p-nD> g

'&k‘?

Thus, when the administered rate is maintained in real terms, .the
real discount rate would rise and so would saving and investment, if
initially the real discount rate was greater than the expected growth of
capital stock. Otherwise, the real discount rate would fall, and with it
saving and investment. These results imply that, with a fixed amortiza-
tion rate, if the real discount rate was large to begin with, then infla-
tion will make it even larger, and the slope of the IS curve will become
‘steeper as the discount rate rises, possibly intersecting the LM curve"
twice; the intersection corresponding to the higher discount rate will
be unstable owing to the steeper slope of the IS curve when the discount
rate is large (see equations (22) and (22a)).

The dependence of the effects of macroeconomic policies on the size
of the real discount rate is related to two conflicting forces acting on
‘the real cost of capital when the rate of amortization is fixed. Assuming
that as inflation rises, both the discount rate and the controlled rate
increase temporarily by the same amount as inflation, it follows that the
present value of debt service costs, R + a/p + a increases, thereby v
raising the cost of capital. On the other hand, the increase in inflation
induces a larger use of debt at the margin, and the marginal debt ratio,-
a(g + w + a)/(g + §), increases thereby lowering the cost of capital.

-The net effect on the cost of capital depends upon the initial size of
. p, which affects the present value of debt service in relatiomn to-the
expected magnitude of the growth in assets (g + n), which affects the
marginal debt ratio. :

'The conditions under which savirg improves in response to interest
rate policy depends, as before, on the size of the debt-equity ratio, but
the critical limit on this ratio is influenced not only by the initial
size of discount rate, and the interest rate,“but also by interest rate
policy. More formally, assuming (dR/dw) > 1, the condition fot improve-

. ment in saving and investment is:

A

@
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if and only if-' S P |
la /.- al[l B T ey y -

._'-' (p=F =~ ﬂ)(p- R) R
.. Whe‘e B TRE=D+Neva) * - o
. If p.="T > g, then B is positive .and can- be extremely large for .
small increments in the real controlled rate. In this case,.the condi~-
tion for improved saving will always hold because the left-hand side of .
the inequality (23).is négative. Moreover, for large changes in the
- . real controlled rate; the improvement in saving depends on a. much less .
 stringent condition on-the debt ratio than in the case’ of flexible amor-
tization. . If p = 7 <'g, then B .is negative, -and the condition on' the
size of ‘the debt ratio.is much more stringent than. in the case of flexi-
ble amortization. However, the earlier condition p = 7.> g is most
likely to hold under normal.circumstances. This is because the larger
- the real-discount rate, the more. efficient the use of capital stock;
this implies' that for any given target output growth, the required
growth in real capital stock is. 1ike1y to be less. This association .
of a larger real discount rate p - w7 with a smaller real asset expan~
sion g, would lead to the condition p=-m>g. In any case, the results
clearly demonstrate.that, depending upon the initial conditions in the’
financial markets and interest rate policy, the behavior. with regard to
amortization can make a major difference to the- impact of interest rate
policy. : : :

. ‘As in previous cases, the effect of interest rate policy, unaccom-—
panied by a change in inflation, is also governed by the size of the
debt-equity ratio.: An increase in the -administered interest rate will
improve saving if, and only if ' S :

ce(x) <n

l - ac(m)

'Awhere,'as before, n;is’the-interest-sensitivity'ratio...Thevupper limit"ﬂ"‘

" now applies to the marginal debt-equity ratio. Because the. rate of amor-—’
tization is assumed to be fixed, the average and marginal debt ratios can
diverge. - Therefore, although the average debt ratio is not large (in re-
lation to n), Itiis conceivable that a high level of inflation -and the -
associated credit policies induce a large marginal .use of debt. ~If s0;

1/ The limit on the debt—equity ratio has been derived by evaluating
the derivative at a = § - . Without this simplifying assumption, the
* expressions become more complex, but the conclusions remain unaffected..
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an increase in the controlled rate could lead to adyerse effects on the
cost of capital and saving. The analysis suggests that such adverse

effects can be mitigated by allowing for a more flexible amortization

schedule, and at the same time, restraining the share -of debt in project-

. finance. However, if the average debt ratio is already very large, then
the adverse effects cannot be avoided.

It 1is legitimate to ask why firms would try to achieve the target

for the average debt ratio by raising the marginal ratio in line with an

increase in inflation, if ‘the ‘target can be readily reached by simply

amortizing the existing loans at a slower rate. 1/ From the firm's point '

of view, the latter .option may be preferable-—assuming it is available-—-
but the option chosen will depend upon particular institutional circum— -
stances and historical practices. 2/ Often it may be easier to raisé a
loan which is a larger-=than-normal fraction of the project 8 current
value than to obtain rollover credits for the principal amounts falling

due. Depending upon which option is the norm, or more generally, depend--
ing .upon how the marginal debt ratio is determined, the impact of inter-

est rdate policy will be changed. 3/ The differences in the.impact of
policies can be significant as” has been demonstrated.

. 4. The effect of foreign currency debt, with predetermined target

‘debt ratio, and fixed amortization rate for foreign debt "

"In order to highlight the effects of foreign currency debt, con-
siderations of optimal choice of debt are ignored. The average domestic
and foreign currency debt ratios are given as targets that remain fixed.
Domestic and foreign interest rates are allowed to diverge by assuming

‘that capital mobility is subject to restrictions. In view of the lim-

ited, and often uncertain, access to international capital markets in .-
many developing countries, the rate of amortization of foreign currency
loans is assumed to be fixed. However, amortization of domestic currency

loans is assumed to be flexible so that the marginal and average domestic.
debt ratios are identical. Under these assumptions, the cost of capital
-is given by: ' ’ :

"1/ The importance of- such funding operations, for the validity of - the

.weighted average cost of capital formulae, is noted in Linke and Kim

(1974) and Beranek (1975).

2/ For example, many countries.impose norms on debt-equity ratios for"
.project finance, which would restrict the freedom at the margin.

3/ In this section, the marginal debt ratio was assumed.to depend upon

. the target average ratio, the rate of inflation, the rate of growth, the

rate-of amortization, and the rate of depreciation. More interesting

- formulations are possible. For example, the rate of amortization or the

average maturity of loans can be made a function of growth and interest
rates. For a discussion of the determinants of the rate of amortization
of corporate debt in the United- States, see Morris (1975).
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[1 --aB - a(l - B)Cz(ﬂw, 6)](0 - m+ 6)

(24)

o S b R Ha | C

+ aB(R = + 6) + a(l - B)Cz(ww, o)l —£. £ [(p- 1 +: 6)
3 . B + af - x .

wheret o ) ) "1

e '%+tf-e+gf:

BN b , = w

oyl 9's

g+ 8§

The above expression reveals that the cost of capital depends, among :
.. other things, on the expected rates of increase in the nominal and real
--exchange rates, which influence the present value of.the debt .service on
. foreign currency loans, and -also the share of -such loans in investment
finance.  This suggests that the type of exchange rate regime influences A
'the effect of interest. rate policies., . '
First; suppose: that ‘the expected change in the nominal:exchange rate -
is fixed a priori. This would be the case when the .nominal exchange.. '
rate is pegged to a currency basket (x = 0), or, for, instance, the path
of the depreciation of the nominal exchange rate is preannounced (x >.0)
'pindependently of other relevant variables. Under such exchange rate '
regimes, the expected change in the real exchange rate varies with
. inflation, and thereby influences the marginal debt ratio (1.e., Cy
varies with 6). Differentiating the saving—investment equilibrium
condition, the. Fisher effect is obtained-as: .

"192;%‘;;=7K'I(§R4/d" _ 1)( s' + aBI') + DZ; ];

dn . (25)
‘ A= - [(1="0aB - ol - 8502) + D11 > 0
..... + a |
1 = a(l - B)Cﬁ (p fzaf — i)‘ (af + =8 i x)
and,

L (R_+a)p-7n-g) |
+ 5. | £ f \p . & -1l <o

D, = ‘.1'¥' p -
N (p + ag - x)*

Ll
g+

Rearranging’the:terms'of_eouation (25), it can be verified that: -

- 4p ‘>Li,if'and»on1y 1f R ¢ 1 +
dn AR . dn

L6
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'The sign of the term D2 is, in general, negative. Only when the
foreign interest rate substantially exceeds the domestic discount rate
-would Dg be positive. This is quite unlikely in a developing economy.

. Therefore equation (26) implies that the real discount rate will in-
crease with infle§ion as long as the controlled rate is not increased-

" by significantly more than the increase in inflation. - In other words,
when the real controlled rate is raised slightly but within limits (set
by equation (26)), saving will improve because the induced increase in
the real discount rate will reinforce the positive saving impact of a
rise in the controlled rate. Despite the increases in real rates, a

matching increase in investment occurs because the real cost of capital

‘actually falls owing to both an increase in the share of foreign cur-
rency loans, which is cheaper than domestic equity, and the rise in the
nominal discount rate, which reduces the opportunity cost of external
debt service payments. The result is illustrated in Figure 3 for the

. special case dR/dm = 1. When inflation rises from w, to w;, the

saving schedule either remains fixed or shifts to the right insofar as
foreign saving (current account deficit) increases owing to the appre-.
ciation of the.real exchange rate; the investment schedule also shifts
to the right, thereby raising saving and investment. The upward shift

in investment can be ‘deduced from equation (24), where the present value

"of the projected debt. service payments on external loans is given by the

 expression (Rg + ag)/(p + ag - x). This term is clearly reduced _
.(thereby reducing the cost of capital) when p increases due to higher

" inflation, but x remains fixed. - Moreover, the share of foreign currency

- debt in financing investment rises due to the appreciation of the real -

exchange rate (© falls, raising Cz). 1/ This development also reduces

the cost of capital and contributes to the upward shift in investment.

‘Conditions under which saving and investment improve can be summar-
ized as follows. Assuming dR/dm > 1, and foreign saving is fixed 2/
saving will improve (dS/dn > 0) if and only if

JaB/(1 - 3+ D) < n+ t-Dz/(dR/dw - I(r =2+ D] | (27)

where o =1 - af - afl - B)Cy. The left-hand side of the above in-
equality 1s approximately the ratio of domestic currency debt to equity.
The right-hand side is the sum of the interest sensitivity ‘ratio and a
positive term. This.positive term is very large when dR/dw is close to
unity, and the above inequality always holds; therefore, saving improves

1/ The increased use of foreign currency debt in financing investment
“may be facilitated by the’ increase in foreign savings, but this need not
- be the case.

2/ The assumption of fixed foreign saving is for expository convenience

only. Making it a function of the real exchange rate does not alter the
qualitative conclusions on the -impact of . interest rates and exchange '
rate policy on investment. : : ' -
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whatever the size of debt ratios. However, when the controlled rate is
raised substantially in real terms the size of the debt ratio becomes
binding. But the upper limit on the debt ratio now applies only to
domestic debt, and moreover, the limit is larger than in the case of no -
foreign currency debt. Thus, the use of foreign currency debt signifi-
cantly eases the conditions required for an improvement in saving and -
.investment in response to interest rate action.

. " When the controlled interest rate is allowed to decline in real
iterms as inflation rises (or allowed to rise as inflation falls), the
inequality (27) 1is necessary and sufficient to ensure a reduction in
.saving and an increase in the real cost of capital. This underscores
the need for an active interest rate policy in the presence of substan-
tial use of foreign currency debt. If foreign currency debt is substan-
tial and hence domestic debt ratio is small enough to satisfy the in- '
-equality (27), then the emergence of a negative interest rate (due to
increased inflation) will reduce investment, thus producing precisely
the opposite of the effect 1ntended.

. When there is no change in inflation, interest rate policy will im—
prove saving if, and only if, the domestic debt ratio is sufficiently
small. . ,

aB/(1-af-ol-BC+D)<n @8

~ It is important to note that even if the average domestic debt-ratio
(aB) is small, the above inequality may be violated, if at the mar-
gin, firms use substantial amounts of foreign currency loans to finance
"investment in the hope that the debt ratio would revert to target levels

in the long run. In this case, the left-hand side of the above inequality

could become large (i.e., Cy is very large due to high growth and infla-
‘tion expectations), thereby violating the necessary (and sufficient) con-
dition for ensuring positive saving response. This type of adverse out-
come for interest rate policy can be ‘avoided if foreign currency loans

can be amortized more flexibly, thereby permitting -a reduction 1n marginal
debt ratios.'

'So far, the analysis has been based on the assumption that the path
of the nominal exchange rate is fixed. Similar analysis can be readily
completed under the assumption that the real exchange rate (or its rate
.of change) is fixed a priori, so that the nominal exchange rate varies
with changes in inflation. Therefore, the present value.of external debt
-service payments varies because of changes in the nominal exchange rate,
‘but the marginal share of foreign currency debt remains unaffected (Cp
. does not change, since wy and © remain fixed). In this case, the
"effects of interest rate policy turn out to.be different from the case
of fixed nominal exchange rate, often significantly so; but the safe

limit on the domestic debt ratio remains as that shown in inequality (28),

which now applies to both the pure interest rate.action-as well as

L)
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interest rate responses to changes in inflation. Thus, irrespective of

‘the- exchange rate- regime, the availability of foreign loans serves to-
‘ease: the constraint governing. the improvement -of saving and investment
through interest rate policy. .

However, the impact of interest rate policy is influenced substan-

T tially by the exchange rate regime. . For example, the policy of maintain-

ing the real (controlled) interest rate unchanged in the face of. higher = -
_inflation leaves the cost of capital and-saving. unchanged when the real-
exchange rate also is maintained unchanged, but, as already shown, lowers
"the cost of capital ‘and’ improves saving when it is the nominal exchange ’
rate ‘that is fixed. Moreover, when the real interest rate 1is raised :
slightly in the face of an .increase 1in- inflation, saving and ‘investment
incentives continue to improve 'under fixed nominal exchange rate irre- . -
" gpective of the. debt ratio, however, with 'a large share of -domestic cur=-
rency debt, precisely the, opposite occurs’ when the real exchange rate is
fiked. - In.other words, when inflation accelerates active interest rate.

" 'policy can .often be’ used to improve saving and investment incentives

without regard to the size of debt ratio by simultaneously maintaining
stable nominal exchange rates, but the improvement in domestic saving is
~obtained only.at the expense of an appreciation of the reals -exchange ‘rate,
and the attendant weakening of the balance of payments .. In these same’ -
circumstances if the real, rather than the nominal, exchange rate is held -
stable, then the appropriate interest rate response for improving invest- -
ment ‘incentives. and saving will vary: according to the. share of domestic
currency debt. 1/ : :

'lV.. Summary and Policy Implications

‘In many developing countries, enterprises rely largely on debt
finance while equity. capital remains scarce, in part because the bank-
ing system . and in some cases the’ 'unregulated segments of ‘the financial’

. system-.such as-the curb markets have together provided substitutes for

stock issue ‘in the. form of - long- and short-term loans, while the flow of .
foreign saving - ‘has been mainly in the form of debt rather than equity.
“For example, the average’ debt-equity ratio of firms in the industrial

T sector in Korea has- grown: from -about 100 percent in the early sixties to _

about 500 percent in receit years, reflecting, among other things, the
rapid growth of the banking system following the interest rate reform in
.1965.* The resulting overleveraged financial structure of firms is often

perceived to restrict the economic policy options open to the authorities. -

The purpose of this paper is to analyze the macroeconomic consequences
that -flow from enterprises: financing their investment with a large share -
of debt in relation to equity. . i

1/ When the nominal exchange rate 1is fixed the debt ratio becomes

o relevant only for large changes in the real Ainterest . rate. ,



~ For this purpose, the paper .develops a model of saving, investment,:
portfolio adjustments, and -the debt ratio in developing countries char-' .
acterized. by segmented financial markets,:controls on- the banking. .system,”
and substantial reliance on debt, including external:debt. The finan- °
cial structure of firms, and plausible behavioral assumptions regarding

how firms ddjust -their financing patterns, are explicitly built -into the. - -

‘model by appropriately defining the cost of capital in developing econo=-
mies, and thereby emphasizing the linkages between debt behavior and -~

incentives for saving and investment. The model is used to analyze the"f‘

impact of interest rate policy on stability and growth.

The major conclusions are as follows. Firms' debt—equity ratio
makes a sizeable difference to the impact of stabilization policies,

particularly interest rate policies. When debt ratios used by firms are:f'

large, pursuit by the authorities of a passive interest rate.policy—-—. -~
i.e., maintenance of the controlled interest rate unchanged when infla-*
tion changes——can lead to macroeconomic instability characterized by
perverse effects of monetary policy and accelerating inflation or defla—

tion. Therefore, in economies in which firms tend to have a large debt- . o

equity ratio, appropriate adjustments in the real administered rate

become necessary to achieve macroeconomic stability. . However, the. impact;

of such action on saving and investment is conditioned by the relative:

_shares of domestic and foreign currency debt, and by the ability of firms B
to'adjust these relative shares and to change the debt ratio in general.:nl

In general there.exists a safe upper limit on the debt—equity ratio :
of firms in the aggregate, defined as the limit which if exceeded, leads;

to perverse effects on saving and investment when the real interest’ rate .

is raised. This limit depends mainly on the interest sensitivity of -sav~ -

ing, but is also influenced by a host of other considerations, including
the initial. conditions in domestic financial markets, the ability of firms
to adjust ‘the rate of amortization and the target debt ratio, the termsj
and availability of foreign currency loans, and the size of the increase -

- in the controlled rate: For example, the safe limit on the debt-~equity
ratio becomes more stringent when the rate of amortization is fixed ‘and -

the discouiit - rate is low. More stringent limits also apply ‘when firms are .~

able to adjust the debt-equity ratio optimally in order to balance the .
benefits of additional ‘subsidized credit from banks with the associated
costs arising from increased riskiness of investment. In contrast, the -

_availability of foreign capital serves to ease the constraint on the debt-'fl

equity ratio.

When theudebt.ratio exceedsjthe safe limit, appropriate increases

in the real interest rate in order to ensure stability would also involve .
considerable cost in terms of foregone growth. In view of this high cost,’

in economies with firms relying on high leverage, maintenance of low and
-gtable inflation is the optimal policy. S

" When firms have access to foreign currency loans the impact of inter-~'

est rate’ policy on the cost . of capital and saving 1s influenced substan-

W
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, ;tiallylby the exchange rate regime. - For example, when inflation accel-
_;"erates, an increase in the real administered rate can improve domestic
". ‘saving irrespective of the debt ratio. if the nominal exchange’ rate is
- fixed, ‘'but if, so as to ensure external balance, the real exchange rate-
_“'is fixed "then the increase in the real interest rate will improve sav~
.. ing only- in the event that the share of domestic currency debt is 'small.
* Thus, the achievement. of stability and external balance through neces- -

sary adjustments in the real exchange rate and real interest rate will

involve-a substantial loss-of. investment. incentives 1f. the domestic
'currency debt ratio exceeds a:safe limit. -

In view of the significant implications. of the - debt-equity mix.

‘used by firms, an.evaluation of the financial structure of firms" and
-the institutional framework of the financial system that underlies it

is important for a proper assessment of the impact of stabilization

';policies. Often the effectiveness of stabilization policies,. particu-

larly interest rate policies, can be enhanced by implementing appropri-

‘~'.ate financial reform measures that include steps .to reduce the debt-

equity ratio of firms. Insofar as the financing patterns used by firms

'are conditioned by the institutional framework of the financial system,’
substantial changes in the debt-equity mix can be brought about only in
the long run through appropriate institutional reforms (e.g., promoting

corporate saving, developing capital markets, and establishing debt-equity
norms). An assessment of the safe limit on the debt-equity ratio based

on the macroeconomic framework suggested in the paper .can help to devise
debt-equity norms for project finance, and help to decide the extent to

which the reforms of the financial system should emphasize . a restructuring '

of company-finance. In any event, the financial reform package should
strive to reduce segmentation in the financial markets, and reduce inter-

‘est - subsidy because, as- demonstrated in the paper, such actions can also

contribute to macroeconomic stability, improve the effectiveness of inter--
est rate policy, and eventually reduce the cost, in terms of foregone
growth, of stabilization policies. In addition, appropriate,adjustments

- in lending practices relating to rollover of credits- (both. domestic and
.‘ foreign) and project- finance and. provision of adequate access to foreign
_capital can complement -stabilization policies in a significant way.
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Derivation of the Expression for the ,
Real Cost of Capital :

1.~ Based on optimal control approach

* The problem is to minimize total cost,

[5exp(=pt) [C(Q*, K) + (1 = a) I P+ (Ry + ag)C + (Rg + af)F.E]dt

with respect to the control variable I, subject to the following differ—
ential equations on the state variables, K, G, and F. v :

K=1I-68K.

W
G=0aBI P - ag G _ ' b ' ' ‘ @)
" F=1/E a(l - B)IP - ag F ' = o A(35

'The notation is explained below' for convenience, the time subscript
has been omitted.

Re

ad‘

price level (Pt =

the discount rate, or the opportunity cost of funds
to the owners of the firm;

variable cost of production;
target output;
real capital stock;

the share of investment financed by equity (including
curb market 1oans),

marginal debt ratio;

share of domestic currency debt in total debt°
real gross investment;

e, ¢ is.tbe rate of inflation);
domestic interest rate--the controlled rate; |

foreign_interest'rate;

the rate of amortization of domestic debt;
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afg . = the rate ef_ampttizatibn of foreign deBt;

G = domestic currency debt questanding;

F o - foreigﬁ curreney debt outstanding;

E i =, exchange rate, dOmestie.currency‘uﬁits_per.enit of for-

_elgn currency (Et = EoeXt, x = the rate of change in E);

(Rq + aq)G -

(RfA+ af)F E .

" debt service payments on doﬁestic curency loens;

debfAservice payments on‘fdteign_currency loans in.
domestic currency units.

: The‘ﬁemiltonianyfor the control problem.is'
H = exp( pt)[C(Q*, K) + (1 - a) I P + (Ryq + ad) G+ (Rf + af) F E]
+ xl [I- 6Kl + Ay [IP - a4 c]
+ A3 [a(l f‘B) I P/E - ag F]
The fi;st orderecdnditions afe given bye_

-3H/ 3K

>
-
]

- - lexp (-pt) /0K - Ag8] W
Ay = =3H/3G = - (Rgq + ag) exp(pt) f’xzéd e (s
X3 = =3H/3F = - [(R + ag) E exp (=pt) - Aag] (e
0= /31 =(1.- a)Pexp( pt) M+ NgalP + X S -

o Sblving the differential equations (5) and (6)

R, + a

xzexp(pt) s-[_ﬂ_:_sﬂq v =,The.present'value of one unit: (8)'
S ' p. d of domestic currency loan
A3exp(pt) . .Rf + ag .
% — = o = The present value in foreign
Tt P f currency units of oné unit of 9)

foreign currency loan_

It is assumed that -the exchange rate at time 't' is given by Ep =

Eoexp(xt) where 'x' is the expected rate of change in the nominal exchange
rate. :
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Substituting the values of XAy and A3 given in equations (8) and
(9), into equation (7) and regrouping terms, )] ¢an be expressed as:

A = =(1 = a)exp(-(p =~ Mt) .

R + ‘ " R + a

—exp(-(p -~ m)t)[ap %%, ol - B_F £ (10)
p + agq . p + afg =~ X

where the nrice level 'P' is entered as exp(ﬁt), with " denoting'the

rate of inflation. The initial price level has been normalized to unity.

‘ Differentiating both sides of the above equation with respect to
. time, an alternative expression for Ay, is given by:

i1 = =1 - a)(p - Wexp(~(p - M) o
(11)
R +a R +a x :
+[apd _d+ q1-8_f - £ ]1(p- mexp(-p - mt)
(o] + aq P+ af -x

on substituting equations (10) and (11) ‘into equation (4) and rewriting,
it 1s seen that along the optimsl path the following relationship should

hold.

—exp(-vt) 3C/ 3K = (1 - a)(p - n 4+ 8)

R + 4+ .a . .
+ af [_d___d+ a(l - s)_f_._f_](p ~n+ 6 (12)

p + ag p + af - X

ES 4 N
wnere rp 1s the real cost-of capital.

A In the special case when there is no foreign currency loan (B=1),
the cost of capital can be written as: .

R.d + a

p+ad(p-1r+6) (13)

d

rp=0-a(p-7n+ 6 +a

.' Based on the Modigliani-Miller theorem

An alternative approach to deriving the cost of capital formula (13)
is based on the well-known Modigliani-Miller Proposition I. For sim
plicity, the role of foreign currency debt will be ignored.

Consider a project whose earnings stream is given by}E expl[(w - §)t]
and which is financed by an initial debt D, which is amortized at the
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rate 'a'. Thus, the stream of debt outstanding over time is given by
Doexp(-at). As before, m is the rate of inflation--perfectly anticipated;
but § now stands for the rate of output decay-—deriving from the real
economic depreciation of the underlying equipment. Let § denote the
value of equity and V the value of the project. By definition:

§-= f:fi'exp(ﬂ - &)t -~ (R + a)D, exp(-at) Jexp(-pt) | (14)

where p 1s the required return to equity from the point of view of the
equity investors-in the project; R is the rate of interest on debt. From-
M-M Proposition I, the overall cost of capital c, is fixed given the risk
characteristics of the project. Therefore the value of the project is
given by: :

= [® X - - = X_ | | ‘(15)
Ve l3 Texp((r- 0 €) emloegt] = gy e

which should equal, at the margin, the total initial cost of the project, I.
Assume that a proportion a of the intitial cost of the project is debt
financed; for the marginal project.

3

Do = oV = aX/(co =+ 8) : ' ‘ | S (16)

Since by definition V = S + Do) substituting from (14), (15) and
(16) and .solving for Co»

°o~; m+ 8=(1- a)p - LS §) + aR____‘* a (.‘p - u'{ 8 (17)
: ‘ s ;o pt.a . .

This is exactly the cost of capital expression shown in equation (13)
obtained from the optimization exercise.

An interesting implication of equation (17) is that the required

: f return to equity 'p' 1is.a nonlinear function of a, for any given c,, T,
" Sand a# 8§ - 7m. When a.= § - 7, then the familiar linear function

derived in the M-M Proposition 1I is obtained. Assuiming a P
the required return to. equity p is the positive root of the following
quadratic equation. . . .

0 = (1 - a)p + p [(l - a)(6 - ﬂ) +. aRd + ad‘- c ]

T+ [(qu + ad)(G -an) - coad]
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The Relatidnship Between the Marginal and Average Debt Ratios

‘ First the relationship between the marginal and average debt ratios
will be. derived. Solving the differential equation’ (5), the 1eve1 of
domestic debt of a firm can be expressed as: :

G ?.exp(‘adt): a?d,fg eXp[(ad + n)S](ﬁ + &K)ds +.Go”,‘ N €Y

where G is the initial ‘level of debt assumed to be zero, and od gg the
marginag debt ratio for domestic loans. Integrating by parts, equation
(1) can be rewritten as: )

= Kt . exp(nt) ' .
: (2)
omd exp (—adt)(G - -ad)ft exp[(ﬂ +ad)s]ds . ‘
If it is assumed for simplicity that real capital ‘stock is expected to
grow at the rate 'g', so that Kg = K, exp(gs), then

G, = det *exp(wt)
_ (2a)
P § - -'ad ' \ . -
+ otd exp(~a t){—— 2] K [ex ([ﬂ'+ a; + glt) =11
R A s ag+g ° P a8 Q!
Using equation (2a), the average debt ratio q%d at time t can be '
‘expressed as:
agd = G, /K, exp(mt)
R - §-m-a §-m-a : R .
c=ond 4 gnd - d _gmd 4 exp(-(g + = +ad)t) (2b)
: T+ ay + g L + ay + g v .

In the long run, the last term of the above equation approaches
zero, and the following relationship between the average and marginal
- debt ratios emerge. T

a8d = gnd ( g+ § )
T+ aq + g
This 18 equation (10) in the text where aad is the limit of qu a
t tends to =« , .
A similar analysis for external debt (by solving equation (6)) yields:

Fp = o™1 - B)K,[1/E Jexp([n - x]¢t) (3)
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+ exp (~agt) o™l - B)[1/E (8 - ag = « + x) [C K exp([a; + v -x]s)ds

where E, 1s the initial exchange rate and x denotes the expected rate of
increase in the nominal exchange rate. Therefore Ej,exp(xt) denotes the

exchange rate expected at time 't'. From equation (3), it is clear that
when the rate of amortization on foreign loans, ag, equals § - 7 + x, the

'av%rage external debt ratio F Et/K ‘exp(mt) equals the marginal ratio

« The condition ag = § -~ 7™ + x reduces to ag = § - =, + 6, if the
real exchange rate 18 expected to change at the rate o, so that x =
® -~ Wy + O where wy is the foreign rate of inflation. It will be assumed
that the rate of foreign inflation as well as the rate of amortization
of foreign loans are fixed; proceeding as before, it can be verified
that the marginal and the 1ong-run average external debt ratios are

"related as follows:

‘ a +nm-x+g a + 1= 9+ g
g+ 6 , g+ é

This is equation (11) in the text.
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