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_ . I. Introduction: : L 

.' _' ' .. 
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- 
ante 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 substdtutes for stock,issue in the form of.loans, 
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.groti.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 gene? 
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.L/ .. 

Based on an analysis of corporate financial structure in Japan- 
another example of rapid growth based predominantly on debt finance, 
with interesting 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 .- <' . _ II , 

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 macrqeconomic 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 dsrection of the effect of financial policies is changed 
and'btabilization 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 

. 11 Sakong 11 (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::pollcy in. developing countries. 

., 
The analysis of interest rate policy in developing Countries has 

evolved along two distinct lines. The analytical framework ploneered:.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 I 
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.lnterest 

i. 

rate policy in this framework is to raise saving, improve allocatlve 
efficiency, spur the demand for financial assets, and facilitate stabili- . 
zation. An alternative line of analysis developed in van Wijnbergen (1983) 
and.Taylor (1983), focuses more closely on the specific characteristics i 
of the financial markets in many developing countries. It is argued that I 
active curb markets-- or deregulated segments of the organised financial 
markets-exist in many countries, and that private loans in these free 
markets often com$rise an important share in the portfolios of savers. I 
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, I 
working capital costs, and inflation. While the Shaw-McKinnon analysis 
deals with only two types of assets in savers' portfolios--monetary assets 
and Inflation hedges- the structuralist model introduces a third asset, 

.a(( 

namely private loans in the free market. This extension of the asset menu I 
significantly alters the implications of interest rate policy. I 

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- 

I 

ante 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 flnancial.structure. While this 
neglect is understandable in the .Sha*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 I 
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. L/ .:_ 

‘. .-. , : _' 
1 

L/ See,for example, Sundararajan and Thakur (1980), and Fry (1982). ; 
. " I . . : ; ,; ,,,-” ,,.. . \ 

4’ 



” L,,. :’ . r..;;YrpT< , ,., . . . , .I) 6’ __..‘. 
‘:.y &g. relatiznship. between the cost of capital, ‘int~rest~~rate ; ’ and ~ * 

the debt.%itio”i/ is a subject with a long history and a volu$&~~s ‘, 
lite.rature’:in tiie fieid of finance . 2/ The discussion below‘will fq&us 

! on those aspects which appear relevaxt in the ‘context of-developing . 
countries; with’s view to providing a heuristic’explanation of why debt 
ratios matter”in understanding the effects of interest rate policy. ;zri 

,\I its simplest formulation, the cost ‘of capital’, defined .a8 the minZmum,,~ / I .requ$red”re.t.urn on investment, can be expressed as a we’ighted ave‘rage: ‘of 
~ -the cost of’ equity and the cost of. debt., iith ‘weights”repres’enting the 

shares’ of equity ‘and debt respectively in. total, asse’tsi. Th& ,: the ‘l’arger 
is the debt ratio, the greater is the impact of changes in the.,cost of 

,debt on the overall cost of cap%tal; ,.. Ignoring. foreign currency debt’ ,f or 
the‘ moment, the .cost of debt in most:developing tiountries is simply the 

“‘administratively. controlled ‘loan r-ate. in the banking” system. ’ However,: 
the cost,,o,f- equity- cannot be readily .idenfif ied.‘in developing ,‘countries 

~‘~,~.ith;-derdeveliiped and. ‘fragmented ! f inancial markets . 
., 

It ,iS t,he oppor- 
‘. / tun,it). cost. of’ equity funds, or equivalently the’rate’of discount ‘used 
.,L1by; bu$nessmen’*in .capitalizing the net, income ,stream from project,8 . By 

its nature, the cost of equity is likely,to,vary,,with the structure of 
the financial system, and the extent of’ financial repression.‘/ In 
gegeral,..however, the cqst of equLty is,h$gher than,the cost of d,ebt, 
refiecting partly a risk premiumY ‘- The:, gap;‘,befween, the two is,: particu- 
larlylarge in developing countries betause”of”the repression’ of interest 
rates’ ‘thrbu8h admin&strative Controls .’ ,‘Agalnst this b&ground, It is 
clear that”the~‘ultimate: i&a&t on the’ cost of capital of an increase iq 
the’adm+nistered’interest rate depends on’how this increase affects the 
cost, of equity and the’share of debt, ‘both of whi& also influence the 
cost of capital. Indeed, a change in interest ‘rate ‘can-.either reduce pr 
increase the cost of capital and saving depetiding on the inltial”si‘;te 
of ‘the:debt ratio, and on the induced adjustments .+n the: cost of equity 
and in the share of, debt. - I . ’ 

_ 
,’ ’ . L . :,.. . . . “.,,;;,,.. . . .; . 

‘. 
In other words,.’ the financial .structure of ‘firms, or more.‘general’ly 

the instltu,tional framework of ,t’he finan&l”system that underlies it ,*: 
: has - signif Icant ~mplicatlons‘ for’,+te’rest rate, @o’l‘icy.. This point ‘can .I :: . ., ‘; .’ 

,._ , 
‘ l/ * *I. * Throughout the paper ~the term debt rat& ( &) refers to. the ratio ’ 

of-total liabllities’to total assets and the term debt-equity ratio (8) 
refers. to ‘the.:ratio of ‘.tofal ‘liabilities to tiet worth. These two terms 
will be used interchangeably in-vie& of the.ione-to-one correspondence 
between the two ratios given by: 8 = a/l. - a. 

21 For a survey of the.literature see Nickel1 (1978), and Beranek (1981). 
The, basic reference’ on this subject, is, Modiglialii and’ Miller’(1963). 
_ 31 For example, In a, heavily repr,essed.~financia,l system, the major per- 

, ceived alternative to using funds”‘for fixed ‘investment’ ‘could ,,be the acqui- 
sitlon of inflation .hedge,s such as. gold ,or ‘inventorses’. If so’,’ the expected 

. . rate of change in the price:.‘of ‘gold or the’.‘genera’l’ ‘rate of ,Jnfl,ation would 
‘be’the relevant opportunity cost’of equity. In general.. the -average’ rate 
of return on a representative portfolio ‘of s&ing instruments--the curb 
market loans, inflation hedges,, .fore’igh currency. assets ‘and bank deposits-. 
is the appropriate opportunity cost. o’f ‘equity_fuiids”.. ’ ‘, . . ’ . -: , ., ~ . . . . ,.“.C _,_. .I ., 
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be illustrated by considering a dual financial structure, consisting of 
a cont.rolled 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. L/, 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 islarge 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 is organised 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 poilcy are analyzed under alternative assumptions about 
debt policies of firms. Subsection III.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 p,roject and hence investment incentives? A/ 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. : 

'_ 
. -' 7 

1/ The effect on the supply of, curb market funds, or equity funds 
gen'erally, arising from portfolio,adjustments is ignored here'for,illus- 

., trative purposes. They are taken into &count in the next section where - 
the complete model is presented.,'. ,'. ; ; : 

2/ Linkages between debt and investment are' generally'ignoredsin.t.he 
'thzory of investment where the debt.ratio,is assumed'to be' fixed; In the 
theory of corporate financial.behavior, .the rate of investment is‘taken' . . 

.a8 exogenous. For a recent analysis‘of‘ the Interdependence between 
investment and financing, see Kite (1977). 

3/ On the effect 'of maturity decisions;see Morris'('1976) ;'a ' -7 .^ 

.: .; : 

,. 
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."insofar as an increase Fin the .debt ratio raises the-riskiness ,of net 
r-e&n8 from investment, firms might. adjust their debt ratio .optimally in 

/- order'to balance the benefits of additional subsidlzed credit from banks 
..with' the' associated costs -arising from‘increased riskiness of investment. 

The implications of such optimal debt behavior for stability and interest 
rate policy are analyzed in Section 111.3. : .' ' ,. . I - 

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 is analyzed in 
Section III-.4 in view'of thec'importance of foreign currency debt in 
financing investment in many 'developing countries. Section IV contains 
a summary and highlightsthe policy implications. .The. algebr,al,c details: 
areashown'in the Appendices.' . . .. ', _" *, 

., . .,,. . . . .* . /' 
. ': * . 1 ^, i 

II; A Model of Saving, 'Investment and Debt". ; 

The model.specifles the. determinants of saving, investment, the cos) 
of capital, the financial structure of firms, and the asset portfolio of 
savers in a dual financial system characterised.by a-controlled. banking : 
sector'and, an unfettered curb market. l/ The purpose.of the model is to 

,highlight the'linkages between the debF behavior of firms and incentives: 
"'for saving-investment. Special attention is'pald to the determinants of'; 

a 
the cost of capital to investors because the linkages between the finan; 
cial structure of firms‘ and Investment incentives arise in part through i 
the impact of financial policies on the cost of capital. I 

1:‘;' / 
'Saving,and the debt ratio . 

, 
~ . . It is assumed that aggregate real saving depends positively on 'the [ 
real' returnsoffered by the banking system and on the real returns.in i 

'the curb market. .~ . . I .' .'. : 
S = S (p .i n', R.- n) :'. ' 

' . 
<l) ; 

. ' . . .\ 
where p = average nominal rate of return in,the curb market,-R = the 

/ 
! 

Interest rate on bank deposits, and v - 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 
for simpllc.ity. ' . 2 .. ..~\. , c , 'j , . . . 

fl 
.’ i>,< ‘I . . . ,.. .a 

1 L/ The case of a curb market is.used tin.this paper f.or illustrative~ 
purposes only. The'model can be readily adapted for cases where other 
subs,titutes 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 ~analy& <can be 
appropriately modified. r 



-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 

c 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 
are more likely to be sensitive to interest rates. 

.’ . 
.Private -savers fall into. two distinct categories: thosewho are up- 

aware of the full spectrum of financial alternatives and rely mainly-on 
banks for the placement of financial savings, and those who exhibit a. 
sophisticated portfolio behavior by diversifying their savings among ; 
available assets. The saving function specified above Is consistent 
with these two forms of behavlor, if the rate of return p 4s 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’(i) deposits in the financial 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, durable8 . l/ In a world of diversification and. 
risk aversion, the“optima1 portfolTo and the return on It can,.be:derlved 
from a mean-variance framework.z/. - . 

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 firmsi 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 ret’urn on savers” asset portfolios.’ . 

. ..,.’ 
The interest sensitivity of saving is also influen’ced by the debt- ..’ 

.‘ratio :\ ,if ‘. the.- level of corporate:debt is, relatively large’? an, -increase : 
in interest rates will transfer significant amounts of resources.,from,‘.: . . 
corporations to households (usual1y.after.a time lag), .and t,his transfer i 

.’ .--. 
‘. 

may eventually dep,ress aggregatelprivate saving.; because corporate (and 
government) saving falls,by the full amount:of addltional,inte.rest ‘costs, . . 
while household saving rises ,by. less, than the &.n+ase, in .int~ere.st ;in- : 
comes. ‘Therefore, the. interest sensitivity of-Q.saving : is-,,likely* to ‘be :‘I. . 
inversely related to the:debt.ratio,. ‘,,;’ . . . ;.;,. . - ~. .: . ...‘..: ,,‘.,,:- .’ ,’ 

, . ..I ,, ‘. : !. ;, ,_. -, * ., . . . c - 
Lf Saving inthe form of consumer durables.:is treated..as consumption.. 
21 F0r.a simple exposition of the ,mean-variance.. framework,,,lsee’;,,C, :.. 

Rdhstein (‘19T.* .’ 1 
‘. ..’ ..‘, 

,. . . “,. __ ” ‘. ,. . -.. . ‘. _., ..; 
.’ ” : > .’ ‘. : 

-. . . : .. .. 
: ..” ‘, 

. . . ..’ : f 

. .. ,. . .-.. . . (_ ‘. ‘.(.’ 
_’ :, .’ 

: 
,: 
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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 minimlz,e,the total cost of producing 
the desired output., including the, acquisition cost of capital,, and debt. 
*em&e costs. Let Q* denote. planned output, K capital stock,and L em-\ 
ployed labor;,.given the. production function, and the nominallyage rate 
W, total labor cost can be written as: ?'. s I , 4 

*. ,. Wtit .= C(Q;,Kt> .. : (2) 
,_' ,. 1 

<ihere the subscript (t).denotes time. 'The present Glue of all- costs,~s: 
given by: 

TC f ,>xp ('0pt)[G(Q;, Kt>; + (1 7 d?ItPt 

+ (Rd + ad)Gt + (Rf + af)RtEt]dt : _ (3) i 
: 

where p = the cost of equity, I =. the real gross investment, P = the . . I 
price level, am = the ,proportion of Investment financed by debt, i.e., i 
the'.marginal debt ratio, G = ,total domestic debt outstanding, F - total j 
external debt outstandlng.ln foreign currency units, E = exchange rate ] 
measured in number of domestic currency units ,per unit of foreign cur- ; 
'rency, Rd 7 domestic interest rate, Rf = foreign-interest rate, and 
ad& = amortization rates on domestic and foreign loans.. At each point' 
in time, total cost-cash outflows from the point of view of the owners I 
of the firm--consists of labor cost (C(Q*,K)), funds supplied by the 
owners to.acquire and install new plant, and equipment [(l - e)IP], 
and the debt service payments on domestic and external debt.((Rd,+ ad)G 
and (Rf + af)FE. The present value of these cash outflows ia obtained 
by applying the ra,te 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 portfol-io of sophisticatqd savers. A/ 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 canclearly take on s variety of.forms depending-upon the 
structure of the financial system. 

The task is to.minimize the,total cost-the.@resenf.value of all ' 
cash outflows given by equation (3)Ldth'.‘respe& to the &nt.rol , ,' 
variable I, ,subject to the constraints. below,: 

L/ In line tith this assumption, loans in the curb market are treated 
as equity finance and are excluded,from the computation of cP. 
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- 
G =' amfG/E' - afF 

. 

(4) _) 

'(5). 

" :.(6) .- ", : : 

where 6 - the .rate of economic depreciation, amd = the proportion of' -, ._ 
,lnvestment financed by domestic currency loans, and cPf = ,the'.propor- 
,tion financed by foreign currency loans. The marginal debt ratio.am 
lis the sum of a* and amf. The dot'(*) above a variable denotes' 
time derivative. 

Equation (4),states that the change in capital stock (I?) equals. 
,gross investment (I) minus depreciation. The rate of economic deprecta- 
.tion, stated as a-proportion 6 of existing capital, is assumed to remain 
unchanged over time. 

Equations (5) and (6) describe the time path of loans outstanding, 
'both domestic and external. They state that the change in debt outstand- 
:ing-the net inflow of loans- equals total new loans minus the amortlza-'. 
: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 rfsk; This Is the typical situation in.develop- 
;ing countries. The amortization payments on both domestic and external 
jloans 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.L/ ,. 

The problem of minimizing the expression (3) subject to constra+ts. 
(4), (5) and'(6) is a well-defined control problem which can be solved.. 

'to characterlze 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 e.quity finance'supplied,by 

.the owners (both new and old). 21 In order :to highlight .the expression. 
for the cost of capital, thi& r';;le can be restated as follows: '. 

,. " 

. . ,L/ Borrowing for. the purposes of 
of cash reserves is also ignored. 

21 The first order conditions are 

I 
. 

., 
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y $.exp(-nt) p rb (7) 

. . 
c 

.’ 

where - s = the reduction in nominal labor costs due to unit addition 
aK 

to'. capital stock, exp(st) = the price level at time t, x = the rate 
of inflation, and rb ~-the real cost of capital given by: 

'b x (1 - am)(p - ll + S) 
.- 

'. 
+ .ad 

Rd.+ ad 
'mf +a 

Rf'+af' - 

.I ..’ [ . . 
: P + ad P + ,af - x 
_’ . . . 

lr + 6) ’ (8) 1/ 
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 a$d of domestic loans and aplf : 
of foreign loans. 

- 
Differentiating equation (2) with respect to-.capital stock, and 

Lsing equations (7) and (8), investment can be expressed .as: 
i 

I = I(Q;, rb/(WtfPt) s $1. 

Assuming that real wage W/P is constant, and the desired output is pre- 
determined, and suppressing Kt In order to focus on the short run, 
investment function can be written as: 

I.= I(Q) 
. . . 

. . 
'_ (9) 

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,domestZc 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 (Rd = p 
is given by: 

= .Rf), 11 and the cost of capital 

rb = P -n-b6 ;.. (8a) 
. . 

Thus, only under these special-assumptions; the cost of capital for . 
investment purposes isindependent of amortization rates as well as debt 

* 

L/ For an alternative derivation of the formula based on Modigllani- 
( Miller Proposition I, see Appendix I. 

21 Domestic and.foreign rates of inflation are assumed to be identl- 
cal for the time being, so that the expected change in the exdhange rate 
is zero. . . , 

_ 
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ratios. Clearly,'these assumptions'-do notadequately characterise devel-“; 
oping economies.. If., for.any reason,.-the,.foreign Interest rate differs- 
from the domestic rate, then;the share of .external debt In investment .. '4 
finance will enter the cost of capital calculations., If, i.n:Vaddition, 

1 

the interest rate on domestic debt deviates iigniflcantly'from the dis- .' -, 
count rate, then debt policy assumes eveq'greater sfgnificance. There- 
fore, the next section will'examine.the .dCterminants of the.debt.ratio.: ~ - . . '.' (1 / 
3:. 

.> . . . . 
Determinants of the debt, ratio' ".I .' ' . < 

:- 
_,. 

The marginal debt ratio that entered.the cost'of. capital calcula-. .'-. 
tlons is determined in part. by the in&itutional environment,--including;. 
in that term the stance of.credit pol:+cy--and in 'part by, the long-run . 
average debt ratio (aa) that firms' regard.:as.prudent. l/ If'financial. 
Institutions adhere to some predetermined debt-equity.zorms, .2/ or if,- . . 
the rigidities and imperfections in the financial system lock:firms into 
'some historically determined-:debt-equity'rat.%os,'then firms will not : 
have. much flexibility in choosing the: marginal debt ratio. In these clr- 
cumstances, It is best ,to regard the,marg$nal debt ratio as an institu- 
tionally *determined parameter. Quite.offen,,l,however, firms in developing 
countries,,do have some,flexib~lity'in:dontrolli;;g the debt-equity.mix. 
The debt-equity mixcan .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 finantie'from'informal 
and equity markets... , . : .: 

. 
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.gu$ded,by the long-run average debt ratio.that . B 

they strive to achieve. 31 This is' because the value, of the firm, or : '._- 
equlvalently.the discount rate required by theaowners of .the fLrm;is *..: 
likely to depend.upon the averageadebt.ratio. If is the average'debt . . . 
ratio--not the marginal..ratlo-which& relevant ,for assessing the‘risk I 

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 %s.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: 

- 'a. ' '. ._ : 

l/ 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+ 

,_ WV j 

21 gee, :f$r example, Madan.(1978) for a ~d~bdussion of ,debt-equity 
.no%s. used by flnanc'ial institutions- in India. 

.' : 

3/ For empirical evidence that firms .try to achieve a target average '1 
-'de?% ratio, see Ang .(1976).and'MarshS.(1982). .' -. : . . . . 

4/" gee Appendix.. II'for the derl'vation,of equation:(lO); 'The' particular ~ 
. functional .forclp'has.been used'.forY,analytical convenientie :only despite its 

-,. : 
.. 

,.limitation that the marginal debt-'ratio can exceed unity when inflation. i;"lCzrg&;. A.more satisfactory. SpecZfication, 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.' 

: '. . . .'. 

.a 
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_ 

= i&g-&n ..target, 'value :of ‘the average domestic -debt ratio,, ,,::'.. 
.and amd '=,ma@&.debt ratio. used-by .firms, 'g-= expected 'rate of ._ : 

,-' ; 
.: 

.:, . . : ..' grqwth,of real.cap,$'tal stock;: .- t .. _ _., :" ; 
._ . -...- __ 1 

'( .' Equation.(lb)states'<that1'the share -of- debt in financing invest- ' 
: '.ment will'depend-&t only-on'the. target-value chosen for the.average I*. ',. 

.' '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:.eiample-i $f there-is anincrease in ,inflat$dn.owing 1 
.:to .expansionary credit poiicies, firms will.choose to,' and be able.to .' 

_. ; _: .; raise the marginal;'debt ratio.. Although-thi's'would raise the 'average' 
-. debt ratio;tempora$ly, the:h$gher.cinflation will eventually-reduce .the.. 

.: average'ratio to.its'target~level by raising the,value of assets in rela- , . _ : . . ': ._._. .. . . -,: :_; 1 .t+on'to ,debt outstanding. : Ariother.%mplication of equation '(10) is that ._ : 
2 '.- -. -' ., :,:*+eneverTfirms are.able to adj-ust'the rate of amortii‘at+n-say through 
,. -+. .: 

1. '. .frequent ,fund$ng.operations --tb‘matcht the maturity structure of..assets :. 
.:. ..,. .: 1. . . ,...' .,and'the projected inflation,,so that 'ad = 6 -.+,-then the average,and ._: : 

::: -..i$arginal debt ratios will..be-ideriti.~ai‘.;. I/ .-If; however, the rate of. . . . . .: _: '_. . . . '.:'amortization is' fixed a priori, the.f$xex:marginal debt ratio- will fall .T 
_, .C' short -of.the target average ratio.wheninflation is.low, ('i.e., less '.' ; .. -' 

'.I: 
;(than 6.0 ad) and w?ll.excee.d the average ratio when inflation-is high 

'. '.:(i ;ez; :exceed%ng 6 - ad). This point ,can.be illustrated by noting that. 
,_'_ 

... ~ for any :given expected inflation, a faster'.rate of amortlzation-i.e., a.' _ ,, 
. .:. .' shortening of loan maturities 

.. / _. 
3. 

. 'more rapidly than desired, 
--will, by reducing the:outstanding debt 

induce firms;to raise the marginal use of debt. 
"k : ,' .: ___' ('. : : : : .' . 

7 
'+"': 'A,relationehi~..similar to .equation (110) can.be derived'for:foreign;. 

-.~ur‘l;en.cY.-debt l 

,, 
,,, 
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.,, ‘. -. _’ ._ 

_,-- .’ ; .’ .. : .,: :‘: : ., ,; : ;,. : :.:-, 
.: . . . . . 

‘_ 
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‘,X. - ‘_.. 
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:. . . . 
-a* = & ‘y. 

af.+ m -i*.+.g.: -,.f--, .,.-;: : ‘.I: : .___, 
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. . . .. ; 

: 

g,+ 6,: -‘..1’.: -+ 

. . 
.‘. 

‘: -1 . . _’ A’:.: 
. 

,.. .-- 

: ,: ,: ..‘: : ‘, 

._ : 
- : .,. \ ./ :‘.,’ ‘. . . . .: 

,’ 

.. _. 

,. 

. . n : --I _ 

.: ‘. . . __ _;_ ,- 
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_' f oaf. . 

af + xi...- 6 ,+. g],,. : _: .._ _: -. .: 
.. . . 

_, 
.: .- . . 

-. i -4. _ g. ,f '(j ,; :.,: y;, , . . . . ., :- (ll? :_ . 
. .,. . f .' ,,,; ; . . . -. 
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_, ‘where :&.f ‘=’ marginal.share of. foreign &rency debti oaf.= .the.long-run- 
average share of foreign currenqy%:debt,..'x 7. the expected rate]of .increase 1 
in the-nominal exchange rate; ~4.' fore*g,n.rate of inflation, '0 -..the ' 
expe.c,ted rate of change in.the .real exchange:: rate;, .given by' '0 = ,x - 'II f 'x,. ." . 
.It.,will be assumed that the,rate'of foreign-fnflation as well as'the rate .. 

. of amortisation of foreign loans.are:fixed, Equatfon (11) implies that: 1. 
. .. _: .' _ . . . . ,' I 

: . :. ,' _' -. _.- .,; ." 
L !_ 

A/ When inflation Is .high the.equat,$on;ad 7-6 - v implies a negative-' '. 
"rate. of:amor.tization and equation,(lO.):implies a large marginal~debt ' ::, . 

_' ratio.which could even exceed'unity.. These situations occur when firms': ", 
.build up debt fa2 in excess‘of investment needs owing'to the expected . . .. 

._ reduction in the real value of-,debt- through inflation. ., 
. ., '. 
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,giyen the .long-run targ&t.‘value .a 
. . 

af:.of thd.:.ratio.of foriin-.currency.-" . 
._. 

,-debt to :total asset&,.. a‘ 'redu$tXon in..domes.tic inflation; &th no':change,:.' _ . 
in the-rate of .currency depretiiatlon, will Induce firms-to'lower-the.' ...:." ': 

'marginal share of_forefgn currency debt'. 
-_ 

On the 'other hand, if ‘.the 'fall:'. --._. :'*' . 
in.domestiti i.nflatiori::is.:~xpected. torbe:offset,by .changes,in exchange 

'r.ate; 'so that the'expected path.of the real,,'exchange' rate 3s unchanged; 
:.: ; ._ ,, 
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then'the marginal. foreign currency debt:ratio. will'r,emain;'stable.,' Thus;:... - :. 
'the'share'of foreign .&urrency.debt' in.f,inanc%ng investment-will'depend j ..;_.- 
'upon exchange rate,~poliqy;'a,consid,eration which has important implica- .:, .'--:. 
~ ti,ons. for the.effect.of alternative exchange rate regimes. on*:the.:average. '..' .: 

cos-t. of capital;' " and' hence on ,investment :Inientives. : . ,' ._'_ : ..' .- .. . . ._. .,- 
. '. (.' . . ._,;.. -: ,_ . _. . 

So.far the analysis of"the ma.rginal debt ratio has been.based on. the: ' '. _ . . 
assumpt$on that the'target.value of the: average debt rat1o.i~ .given-a. 
priori'. 

:',-.:_i-. ". 
The nextstep 4s to'specify-ho6 this target.is,chosen:by firms.? ,,. ... 

In order to simpli,fy'the. analys%s and.sides.tep the dffficult.issue of _ :'-'I' ':" 
dete$n!ng the proper mix of 'domestic and. foreign currency debt, it w&. 1. '.::,I 
be assumed. that. foreign currency'-debt constitu,tes a.ffxed. shar-e 1 - @-'of':‘ '_ :.-.',:!.-.. 
total debt. .Therefore,.-g.iven the .average debt ratio aa,: the' av_erage .' '. . ,.:? :I' 
foreign .currency .debt ratio :is'. given by. aaf = (1 - o)c?, and:'the. average I: ; 
domestic',debt.ratio:.id:.given .by oad 1. Soa. ,. . .,, ">.,. .:',T 

.:z-;~: 

i '. . . ., ,":. : '1: : ; 
. . ,. . . . . : :- ‘. ,_ .:." .:.:..- 

I 
The determinants of' the; target value.'of the average debt. ratio can .r 

-._ __:_. 
>. " -.:F:: -' 

now :be identlfied'by~analyzing the benefits'and costs of raising-.the.'debt 1 :- -.,:,: 
ratio. 
garnered 

The benefit.,ls simply the additional interest subsidy.that can be. ._ ..i .; 
by increasing. the share ofVthe cheaper' source of finance,".namely -:,i."", 

loans from the finan,cialVsystem available at.:the-tiontrolled'interest rate;-; .- ..';: '. i 
The,. cost of incurring larger .'deb,t (in ,rel&$on to .assets)."der:ives.,:from. 'the -':- :i.;i,: ': 
increased‘probability'of. future.cash flow problems, and" hence : bankruptcy.. .~5,;,+:::. 

.'This.&ost can'be. summarized.by the*equity‘cost.functi.on *h&h links the- 
discount rate and:'the~average.debt .ratioi.,l/-' 

._' '.:: ~">~~-:.-~-~ 
; . i ._ .._= 

: ; . . .. - - .,: . . . _ :.r ._.. 
::. . . : . . :' _ .: .-.' ._^ .,' : 

: p p .p(aa,,)J:. pi >...h,, d;->,o:, ., ., 
., .._ 

. :. 
.: . . . . . 

_.. 
I, ‘. 

i.’ 
.-: ,._,I . -_ 

(.A.dash:above-al6a~~able.~e~6tes-the fir,st 'derivative.:with. rerigedt: to'-the. ".' . - 
.subscr+pted yar~~~~~,~and.:two..dashes denote the second derivatlvetiwi-th.. -..:. :- .. 
respect to the subscripted. variables..) '1 - .' '. 1. 'I-. 

: . . 
.. '. .' .'.'; : -.: ;.:-. : . . . . '. . . .' ._ _,. .-._ :' . ;. : -. -..: : i.'. . . i 

', . Thus, thei'hiscount 'rate $3 ‘assume,d' to ..be..a strictly ;concave :&id,': :: .. .-::..' 
increasing funct%c&.o.f~. the. average,.debt 'ratio. The optimal'-value.'.of :-I .,.':I 
this ratio Can:be.Ichosen so. asT.to @iiimize';the: overall .@st'lof. capli.tal :‘I '.: '... .__ 

,;by .balancinglat,the.margin.,the,,benefit of additional interest .subsidy. *. 'Y-.:.- - : . .: - 
i. -5' : .,.,_.. '_ _, -: . . . _ :, :: . .- -, . I ; ",., ,:I :. . . . . '_ ~.I : _. : .'<.)V_. .I. -. ;(‘.-.,z, - : ._ _ _' :. .~ .:.. .. _-. .:;.i: ,_ 

;' .L/ For example.;;.:see.-Feldstein:et-al.,(.l978, 1979).:and :ErlckBsonl(.1980).:._.'~ 1 .' 
. .. 'Myers (19717) '.and,,K$n..(,1978)' conta.$n interesting discussions. of. the:reasons:. :. .:;-. 

:.'ihy. the riski'ness~.of':returaa: f.rom=equity.,.~and hence thet,requjred. rate 'of : -. . : .' 
.'. d$stiount,.rises sith in+a&d.uie bf.debt.;. " For- a'brief summary .of this I-%- . . _. 

/. ; literature. on...the.:supply -side. of 'debt see,Modigliani. (19,82)-.' _,I' -'_I F : .I 1.' . . :Y _.. 
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with the cost of increased riskiness' of investment. l/ The optimal 
debt ratio- so derived will be treated as.the target ;falue which firms 

.strive to achieve. ,'. 

.Since' the,choice variable in:this optimization exercise is the 
.average debt ratio, it is necessary to express the cost,.of capital for- 
mula (8), which involves the marginal.ratios (amd, and aplf), in terms 
of the average ratios .by using equations (10) and (11). A complete ex- 
pression for the cost of capital is given,.by: : , .' 

: 
rb ='(l - .cl(lr)oad - c2hw, Q)aaf(p - 1 + 6) ,, ,. (13) - , \ I : 

R+a '6 *.... ; 
. +,[C1(lr)aid d d + c2(nw,, ,Q> aaf f-+a f ](o - n+'6) 

p + ad .p+af-x: I. ,” ‘Y.. .,, 
‘, -‘: . . : , , .j’.,.. 

. . \ 
., g.+ ad .+ ,:n 

:g+'af+' z - e where cl(x) = 9'. c2(ll;, Q) W 
i 

= , &d = &+; .: 
g+6 . . . 

g's: 6', ,, 
1 
: 

and aaf = (l- S)aa. 1 ., . _. , 

The optimal debt ratio‘can be obtained by substituting equation.'(l2) in{o 
equation (13), and equating the first derivative of rb (with respect to 
aa) to zero,. j. e : . '. 

. ;_ . . 
drJ+ ‘,’ ;“, I _ . ’ 

- \^.. ., . . daa; ;: , 
., ,. ,' .I .., '. '-. 

. (1’4) .j 

"-‘The‘ interpretation of' the'condltlon (14) Is facilitated, if it Is i 
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: 

.: ' ., '. '. \' . 

L/ 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- 
mlzing-the'present value of costs should be solved using the apbropriate: 
constraints on control variables:.The problem has been simplified by 
assuming that the marginal and- the target,average,debt ratios are linearly 
related. 
work, 

For an analysis of debt policy under the optimal control fram& 
see Elanan (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‘ts fixed. In‘the'prob- 
lem considered in this paper, the,cost of.equityvaries with debt while.: 
the interest rate Is fixed by policy. .Th+s complicates considerably an 
obtlmal-control approach to the problem. : 

21 Marginal and average ratio-s wi‘ll be equa1,i.f ad; = 6 - a,.af i 6 - 'II + x, 
SO that cl(z) 7 ca(vw, 9) = 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 depreciation of assets. Therefore, the equality 
of marginal and average debt ratios will be an.unreallstic assumption.for most 
developing.countrles. 
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(1);~’ .- a‘+ 6) + aS(Rd 
._’ ._ . . . . . 

+i A (‘i 1 
_ ‘n .+ 6) + r’ .&;;;i ‘- . 

~)‘(Rf,:,;.‘. k,.&’ 8) A.:;: ;:, :‘: i. ,, . . 
where a denotes the,.common value of the-marginal and average .debt ratios 
(a P a+ ‘P ‘..am) . -.’ ‘.. . . , 1 ._. ., . . _ . . 

. . ,’ (I__ ._ -: , ,,. .I...’ ‘I I ‘1: ) 7’ > , ,>.‘I’ 7. . . 
’ ‘-In this ‘special case, 

‘. , ,‘: ,.., :_ ‘_. 
- . -the first. order cond’ttion “reduces, tb J ‘. ‘.‘:I - ;; ‘( I_ ,_ .._ ,,. , ’ .’ 

,. 

(! - a) ,P& .= p - ‘(&+ (1 - S)RP)’ ” ,. ‘.’ 
7 ., 

. 
: ; ““7 ’ ‘L’(l4i) 

: : 
. The above equation serves t,o ‘def in’e +&licitly. the -optimal “target :val.ue 1 

of the’average debt ratio. The right-hand side expression’of eq.uatlon ‘, 
(14a) is the impllcit interest subsidy, while the left-hand s’ide expres-‘, 
sfon can be interpreted as. the marginal risk premium. demanded by the, ,: 
firm’s owners. Thus, optimallty requires balancing at the,.margin the..‘: 
benefits of. add$tlonal 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 pollcy.or foreign interest ,‘. 
rate changes. Equally ,important,.a change i.n inflation would.affect the 
discount rate, the margIna debt rat’ios, and probably also the.margi‘nal’.: 
risk premium-(through shifts in ph). ;and thereby induce changes in .;” . 
the average debt ratio. ‘_. .’ : _. (1 ,. % , , ;‘ :..; .“\.... n 

Some testable implications emerge from equatldn”(l4a). 
. 

Regardless ., 
of the reduced form:relationship linking the.dl’scount.rate with other .” i. 
variables in the model;and insofar asthe.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.r&. on 

1, 
‘, 

debt-a measure of ‘the ,interest subsidy-will be mainly a function of’ : :_:. 
the debt ratio, and this relationship-will be nonlinear. . : .‘. : . . _I.,, . . : 

4. Monetary equilibrium’ 
., : 

. . . 

_,... ,( 

4, . . ‘, .: 
: ._: ., 

The ,dlscount rate, the- rate of interest’ and the’ rate of’- lnflatlbn’ ” 
are assumed to be consistent with equllibri’um in the money markets. .. “I. 

-‘,,.Thls requirement serves.to capture the.portfoU.0 .choices of; private. 
la&et .holders. and can be incorporated. into the. model. by specifying that .;:, 
the demand for real balances should ‘equal supply. - 1 _.; _. _, ; : _,,- , :...-, 

: .. 
‘_i ‘. _ . . 

,'.,... ". .- ,M /'. ,: 
. '.-I : ; . F * f(Rd, f's '.'II, Y) 

..' I ' 

‘. :. 
. . ,*: 

. . . . , .’ 

‘*. 

: . . 
. . ,_’ 

,: ‘\ ~ . . 
. ‘$.’ ,*,” 

,where M/P Is .the supply. of .real, balances and the right-hand side ‘repref... .‘:... 
~ sent8 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 ,equlty:. .,’ .a _ . 
,.. ,, bearing sidlar‘ risk: ,. _ ‘, . , 

., ‘: \, ~ ., s ,, ,; * . .^,.. :.: ._ .I. 
“,_ ) :.;. -;I_ ‘ .;, ,-: ;; : :‘., :.. I .;-. ; .j: 

,. . ‘, .: ,.~ I, 
,*.* : r ” _-, ,._; _ ._ , I‘, , ,-,-, ., _‘.A ,.; ‘i. ,,\\: < 1. . -,- < .,,‘.’ .* ._. .I.,. .‘3 : :‘; 
** -:- ., ‘..- ;._, ‘, ,. 
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5. Goods market equilibrium 

Excess supply or demand in the goods market will.clearly influence 
the rate of inflation and 'interest rates. Xquilibrium in the goods 
market requires:, 

I =S+FS" (15) j 
1 

where-FS.: foreign savings assumed.to be determined outside the model. 
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. 

. 6. Complete model .' ; 

TheimodeI set out in Table 1 can be viewed as an adaptation of the 
,Standard.IS-I& model;with emphasis on the determinants of the cost of 

capital and the debt ratio in developing economies with segmented flnan- 
.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 ks 
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 

,assumed to be fixed. 
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.- .Table 1. *. A ModeI of Saving, Investment, and.Debt. : :'. 
.’ _ 

.. 
. 

.. Savings ‘,. 
,., - 

_’ , 
s = stp - 1,’ &.L;.ij 

: -‘ . . . : ., : : 
Investment .' .1 . . ._ . . -. 

. :. 
: 

I =I(fb) - : ; ; 
- : 

.' 
.' .' -. .._ _' : .' a__ , 

Cost of capltai :. - _.' :. : . ., '_ 
'. '. :'. '. ', .: : - ._- . . '. ... ,:. . 

.. 
= (1 - am)(p- - n .+‘ S) + 'tpd 

Rd + ad'. Rf + af . 
+“ amf 

'. ,'.:. . '- .-.. 

'b . (p.- &+A) '. 
. . p + ad P - af - x '. 

., 

Marginal debt ‘ratio. . . . 
.I 

g,'+ ai +;n 
: 

omd., Baa . 
', _ . . .* ... 

g + ,& ‘. ‘)’ ‘. 

mf 
g+,n - x + a :: .A. 

a = (1 L fi):& f .'.,, .:. 
.g+6,. : ,'I 

_.’ .. 

Average debt ratio (defined implicifly) '. ..':, ' 
- 

drb __ : 
-3 0 or in.a'special case " 
daa '. . . ._ :. ." 

I' ' 
(l"- a);, = p - [B%'.+ ('lj B)Rf]. ; - :. 

I ; ;_ .' 

Monetary equilibrium' 
-.. . 

@ 

.- . 

M 
B = f(‘P, Rd’s n), with P = Po(l +'n). 

.: 

., . . . 
.' 

Goods market equilibrium 
~ .'. 

_ ..' 

s'+ $3 = I 
._ ; . . 

-. : 

Endogenous.variables: 'S = domestic savin 
weighted average real cost,of.capital, 2 

,, I,=.domestic investment, rb:' 
am .A marginal domestic debt ratio; 

umf = marginal foreign currency debt ratio, aa = average,debt ratio, 
TI = the rate of inflation,'P = the general price level,, p ='the'curb market 
rate. .- 

: ;. 

Exogenous variables: Rd =.domestic interest rate,.Rf = the interest rate..on. 
external debt, af =.the rate of amortlzation of external debt, a;l = the rate' 

.of amortization of domestic currency debt, 6 k rate of depreciation-of. capital :. 
stock, B.= share.of foreign currency debt.-in total debt, M.= nominal,'quantity '.. .. @ 
of'money, x = the rate,of change of the exchange rate defined.as the,number 2' 
of domesti-c currency:units, per-unit of foreign'currency, FS = foreign savings-. 

: .' .- 
. 

~‘, _” .. . : 
. . . ., 
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.._ ‘. 
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Figure 1.: The Discount Rate and the Rate of Inflation 
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In Figure 1, the IScurve denotes the combinations of the discount y 
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 elicit 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*, n*)., ., 

It will be shown in.the next section that the magnitude as-well as 
hirection.of the slope of .the IS curve is sensitive .to the size of the 
debt ratio, the response of the administered interest rate to variations 
ininflatlon'and to other conditions affecting debt service (e.g.., the 

., rate of amortization). Since, asis 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 .ln other conditions r ', .: 
governing debt will shift the impact of demand management policies. The , 

'_ next section iilustrates that these shifts can indeed be substantial., ,, 
_. ._' 
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_: I, i..<( " f: i.Ii'.,' A&ljisis of the .Model .,.,; ' ,'_ ; . , ..'. _ ..- 
"' ..: '; 

The 'model .is complex'and therefore a,general analyslb.of'its corn-.'-' ',. 
parative static properties is not attempted.in this. paper.' Ho&v&, 
useful insights. can be.gained by analyzing-several simple.gpeciaJ cases ' 
For example, It is:found convenient .to',assume that the rate:of inflation ; 
Is determined exogenously,and ,ls not tnfluenced'by changes‘in interest : .. 
rates. This assumption.till be valid if- the‘demand for 'real..bal&gces-is'. .%, ; 
regarded as a function of the.rate of.inf.lation alone (for any;glven- 1. : 
real output), "a reasona,ble.sRecff$cation.$n many .financially,represse& :. 
economies. Unless otherti$se.mentioned, this assumption will be. maln~ . . '._. 

:, 

tained In. order to si,mplify the a&y& and'thereby highlight,the -. .. ': .‘-: 
critical role of the. debt-equity ratio..L!' ,' :. 

, : .(. '. .: ., : _' 

The effect of financial policies on the cost .of capitalland returns .. 
,to- savers will be ,anaJ.yzed under a&temative'assumptions about debt and 

There a&.'several cases of interest dependiqg.uRon whether amortization. 
the rate of amort1zation.i~ fixed or variable (in. response.td,inflat,ion), :.,:, 

.: .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 chotce of.particular combinations of assumptrons about., .. 
debt.lnfTuences. the constructionof the cost ,of: capital and.altdrs the.' 
final results. In order to underscore.the' Impact of alternative assumP;- 
tlons about debt behavior, a sequence of' simple‘models $1 be,considered .' 
in turn. . 1 " " 

.., 
,. ,' _'.' ., . . .:, 

1. The case of'flexible amortization 'exogenously 
: 

. : given target debt ratio, and no external debt '. '. .-.' r. 
'. . . . 

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'& amortlzatlon is.varied,in line with the rate , 
of depreciation of capita-l'assets land'inflatlon. (ad = 6 L x): 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 mddel. Under.these.assumptioxis the-model ~ .: : . 
becomes: '. _'. ..- ., -. . . 

.I_ L I. .. : . : : . ._ .' ;: . .' 
3. I,[(i i a)(p, -: a.+ 6) + :a(R - n + &).].I’ 

. , -. .' 
.( S[p - JT, .R - '+I ” -‘.I 

_.. ‘, 
: 

.= The effect ,of.inflation on the discount rate ls.obtained‘ by/differ- - .' 
"'entiating:the,equilibrium condition with respect to IT, and regrouping'. " 

terms, which yields:' T '- ' . . . . : . 
: 

: . . . .' : 
:. 1,. ,... , .,_.- 

. 
:: . .A' . -_ .- 

1/ 'Modifications that.resu1.t from using a more general money,demaqd 
.fuktion'--thereby aliowing for vkriations ii;.inflation due.to changes in -- ., 
interest rate --are indicated‘in several .places in the text. 'The impact 
of interest rates *on working cap'i,tal costs, and on short-run capacity 
utilization are throughout ignored for simplicity. ,, '. '. . . 
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& 1 1 + - l)(aFvr - SvR) 

dn -, (1 - ,)I;' 1 ] .,. . 
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- The role,of the debt ratio is 'brought out sharply in the special) ,,\ 
case where saving is interest.inelastic (SI, = SR =I 0) and the con-' 
trolled interest rate Is not adjusted In line &th inflation. In this "' I 
case, 

The interesting aspect of the formula'ls'the implied magnitude' of the'- ' 
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:l' ' ; 
implies dp/dn = 4;. that is, the discount rate will increase by four 

. tames the increase in 'inflation, assum+rg passive,interest rate policy.!z/ 
I 

The size'of the debt. ratio also governs the impact of Interest rati 
policy on saving under inflationary conditions. Total saving.'will in- 
crease- equivalently the cost of capital will'fall+n response to 'an 

i 
; 

Increase in inflation if and only if: " ,. . 
. . 'I j 

.' ., _I 

dS'. ' dR s+-'1) + SR(-& 
. \ 

~ : "' 
I _ 

xi- = 
- I).> 0 ' I.. 

Substituting equation (19) into the above expression and simplifying, 
.i 

the condition for improved saving is given by * : : 
i 
r 
I 

\ .i ) : . 
.,. i 

'(aa 
S'(aIi - 

dr-1). p 
$1 ,+ .Si(Si - (1 - alI;) > 0':: ', (lgb). 

'. [.. 

s; - 
.Y - a)rk 

i 
_ t 

', I ,'.' . _ 
.~ .._ ‘. 

It can be verified' that when ', _'. ! . . d 

‘.I, ,I j 

, .* 
8. 

the above Inequality will hold if, and only if the debt.equity ratio $8: 
.less than the'critical limit n, given by: 

.’ 
: : 

1 . - 

'l/ In all subsequent discussions,.itwill be assumed that Sfi, SI> 2 Qi 
r " : z/ This result Is a special.case of the more general observat,ion tha$ 

.ln thin markets price fluctuations will be large. A large deb.t-equity. i 
ratio implies that the free markets where the rate of discount 1gde.ter.A 
mined is quite thin. 

. 
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The parameter n', which is the ratio of the response-of saving to a 
change' inthe controlled rate to.its,response to a change in the. dis- 
count .rate- the 'interest sensitivity.ratio, 'for brevity-+.s'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- .C 
tered.rate.by.more <than the' increase.,,in inflation (dR/dn'.>'l) will',.., .:".~ 
depress'saving; "1. " : - .: ._ . :.,.. . . '. -. 

Even when-there isno change in inflation, the'ultimate effect of..' '.' 
interest rate.policy'on saving is,governed by the critical limit n.!;.'the: 1. 
effect of interest rate on.saving,(dS/dR) is given by the expression ,I_, 
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.' ', . _- " _, . . ., ,, '. 

, .I ,, . . , . . 
', The rationale of the.above results is simple.. The rates of saving. 

and investment depend.on'both.the controlled rate and the.dis,count 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.18 ' .- 
interesting'18 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', 1 :. 
bear.an appropriate relationship to the debt-equity ratio that influ-, ~ 

.ences the effect of interest rate.oninvestment. . . :. . . 
The conditions. under which the debt-equity..ratio'may:exceed' the : .,' 

interest'sensitivity ratio are of interest..: A'high debt-equity ratio',. 
may induce a significant redistribution of incomes .between households ':. 
and,buii.hesses which; as indicated, in.the secti.& II.l,'is likely to 
dampen the size of the saving response' to a,change in the,contrblled. 
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 res,ponse,to interest:rate policy.. Even if the 
redisfributive aspect is empirically insignificant, the debt-equity rati,o 
.could exceed. the interest sensitivity, ratio, if the Interest sensitivity 
ariseswmainly.from the response of..private savings,. while investment'is 
financed to's substantial degree.through.forelgn loans and government net - 
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 is 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. .' 'I 
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'The.prevalence.of ,high ,debt ratios can lead 'to macroeconomic 
instability2e.g.; progressively higher inflation and real discount ', 
rates- and the avoidance'.of such instability could involve high costs 
in terms of :lower investment and.saving.-. This assertion.can be verified 
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 -ris&3. 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. IScurve. is positive, and 
becomes .steeper,as the debt ratio rises. In other words, with passive 
interest rate policy,‘.the increase in'the discount. rate due to.a change 
in~inflation~~(d~/di).'will be larger, the larger the debt ratio. There- 
fore,,'when'the'debt ratio is sufficiently large, the, slope of,the IS 
curve ceuld'become steeper than..t,hat of the .LM curve, and'this leads to 
an unstable economic system where:'monetary action-%can trigger unpredict-, 
able eff~ct~~;.su~h-~B~-[accele~atin~'~~nflat~~n.~r.defl~~ion. L/' Such, 
instability 'in a. high::debt ~econ.omy;can;be avoided through more active ,I 
interest r&e $011~~. 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"reai.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 tiords, achievement of stability in j 
a high-debt,,economy or in an economy with segmented financial markets ' 
is likely to involve high cost in terms of foregone growth. ' 

2'. . The effect of optimal choice of debt ratio 

. . In orde.rto.highlight the effect of optimal debt decisions, foreign: 
currency debt.will continue tobe ignored. Also, as before, the'rate of; 
amortizatioh will be assumed-t.o,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 can be : 
.stated as follows: 

*: 
s(p - 'T, ti' 'K) =. I(rb)‘ 

t 
'_ ,. 

. 

(1 L..a);$ = (p'- R) '. '. I ,.I ,' , 
., . . :. 

rb.’ (1 -‘, a)(p.i .TT + 6)’ + a(! 

,,. :. 
- n,+gj. . : .- -1 . ! 

,a ‘. I ,\’ 

The first equation is ,the .equilibr& condition between saving.and‘ : 
investment. .The second equation& the first order condition for the ,: 
optimal choice of the debt ratio. 
real cost of capital. 

The third is the.expression for the, _j 
Noting that the discount rate is now implicitly i 

a function'of- a and n', we can differentiate the two equation systems ; 
' after substituting rb into the first equation, and derive,the impact .- 

'. _ 
‘11 In fact; with a steefier .IS curve , an increase in monetary expan- 

si%"will result in a new unstable equilibrium with lower.inflation.. , ., '. 
-. 

. .' _., 
._ _ 
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_ 
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',and p& is 'the, derivative ..of'.p& with respect to inflation. 
., ._. .- -, : 

:-' . . . . ."' . . I:' .' . . . '."_, 
,. ',_ { '* 

I The stability condition for the modeI.has an in.terepting.economic ,:.', ..'. .'.. .: 
; interpretation that points to'.the possible adverse effects of ,large. ...' .' .' .,.. 1,: 

Stability requires that the determinant of,.the matrix- : 
..', 

\ interest subsidy. -- 
; on the left side of,equation~'(20)'.be~~positive.~ That is: -.I ; . . . : I. :. z ,: 

: _, -. . . : ... 
; A " '[s;, ,- 

: 
_' . . 

-(l %a)Ik].[(l -,‘a)p& -. pi] +.1&p - R) > 0 ._ -..-..I- _. .. ; 
_; ,. . 

;. ,, 

1 The‘first'&m.ia' positive;: because the 'second ,order, condition. for: the-.:'.-. ,' '. '-".:‘,-.. - : 
1 optimal. choice of debt. ratio ensures that (1' - a)p’ka - ph >:O.: But' .th,e":"., Y ..I.... 
: second term is:negative,.and its magni'tude,depends upon the size of the. ' -. 
j implicit interest subsidf,..p"- R. .The ,larger-.the subsidy, .the greater . . . . 1. 

, 
:: . . 

1 the likelihood that instability would obtain: The instability,would . . . . : P 
Fmanifest itself:in-the~fcllo&ng way., 'A.substantial distortion 'in the::.' - .; ; 
'financial market resulting in's large.implicit:subsi.dy -.p - Rilwould. ,in-. 1; ';: 
/d&e .fimis to.raise-the debt-ratio so:as .to capture-'the subsidy. .This;. Y 
jin turn; 'would. raise..the discount rate. because of higher risk;: The-.. - .'>'.'. '._. : 
.: increase in the discount ,rate ,will.-raise the i,mplicit -subs-idy;inducing :.,'; .: 
' firms to borrow even mote. Only stringent credit rationing~~ill~~limit~~~ .-. 
I the achievable :debt 'ratio.:..Excess demand for:c.re.dif will. continue .to ' .-:..:." _ %. -... 
: persist.. This possibility..which Is ;a realistic description'of many ;-. . :. ,I. ..;.. .._',, 
,,economies, wili be ignored; and thestability..condition A:>.-O- will. be .:: '. .. ,, 
,.gssumed to hold.:, . .,.f'. :, . ': ; : . . . '( _~ . :. _ : :__ ,,, ', .(. 

. ;. " 
., .:. j 

: The model and'the stability conditions,;are 'illustrated in..Eigure 2':..'.. 
.:The: line..FF shows .the combinations of"p and a which ensure flow of funds: 

equilibrium.bettieen savlng.and, investment,.,'., 
ilowers the- cost.of.capital, 

An increase in the:debt ratio."'. 
raise's.*investment;. and:'pushes up',the discount::'- . 

rate. dThere.fore the slope~is~~positive'..-. The .line.OD shows. the optima%:' :: : 
combinations-of:Cp,and:a.tihich are'cdnsistent'with the~.minimization..of.the~' . . 1. 

,. 
' . . 

;, 

cost of capital.: Aniincrdase,.in p raises, the implicit: interest...subsidy =. .' ,. '-,.::' ,I 
obtainable:on d&t and induces' a'larger debt ratio..-. Again the.slope,.is ,': ..'. 
positive. "~e.intersectiod.of the two. curves ;lndic&es the,equillbrium' 

t 

.:level of--the::discount rate and..the..debt--ratio.'( pe, a*). ‘The .slope ., 
.. .,.. :: .,' 

.' : : 
. . i :_ : 

of the OD curve'.should be st,eeper,than-the,.FF curve in order to ensure. . . _,: .'j . 
: stability.,,, . ..'... : .' . . .:' ,.', .':... .., ,I. _. .' ..' ;, ,. 

:. -. ,...._ ..-.-... : ,-:_' . . ..: $ 
'_ .' . . : . _, .: . A_' ., . 

.' '9 .. _/ 
3 '. .) .'. 'L'.. .: ', ..' ._ ", _ , .^ "- :, . ,, _'... __ . . 

. '.. . '. ., . :.. __ 
: .,. _,.'J . ,. : .',i _' '. . : _'. '! ..__; ' 

-: ,r : .', . .: ., ._ .: '_ : 
. " ., ,. '. _ _ . ., :, 

-:: .;. . . . ;_.. . - a_ .-, 
-;' ..-', __,_ : .:. . . .: : .:. 1 _' . . . :. :. p. 

: . ;: : . ,' ;' .. -..::, ,.. ._:. ,. ." . .' : .. 
.: ,-, _ :'. : ._ 

'. _, : : ; 
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uncertainty, and therefore investors perceive greater risks', then pnan > d. ' ( 

Under this assumption, equations (21a) and.(2ib) imply that dp/dn <.l 
/ and da/dr < 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; l-/ 
The decline in the debt ratio, i'n turn, implies:a reduction in the share - 

i _. -.' of the .cheaper source,of finance, and hence;an increase #in the overall .I 
._ 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.iilus- _. 
., trated if it is assumed that the real administered rate is kept unchanged 

.- (i .e., dR/dn - 1). Under this assumption, it Is seen from.equation (19). i.- 
'_ '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 opt$mally, 
equation (21) implies that the real discount rate falls, thereby reducing' 

'saving and investment. Amatching 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-that the real cost of. 
capital increases in the presence of optimal debt behavior designed to 
minimize the cost of capital, but not so when the debt.ratio fs'fixed-is 

'm 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 pGr'= 0, equation (2l)'implios 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 f%xed' 
debt.ratio. 

I 
.I ,If 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 =C S' (de.- 1) + S' (dR - l)i :. 
p.dn ,:' R dr ; . 

: Substitut+g frond equation.:(2la), i,t canbe verified that saving.will im-: ' 
prove if, and only if, _'. 

. . _ . : : :. 
p.( 

/ 

.i,e- 
< 11 _.’ a 

’ ‘,_ ‘/ 
. . 

(1 - a)[(1 i a)p'& _ Zp&] : -a ;;’ . 

. From the second order condition' for optimal debt ratio'; the second term' -. 
on.the right-h,and side of the above inequality.*8 positive. Thus, .when . . 

". . : ',.. 
. 

Li. Gord,on (1982).analyzes the.effect of lnflat.lon .on the.debt ratio .in 
the U.S. economy. 'Preliminary empirical tests suggest that .p&,'> 0 is a 

- valid assumption for .Korea. The sign will probably depend on the-level "..:. 
of inflation, and no a priori j.udgments 'are possible,. '. '. 

: . . _ '. _- 

. 

: 
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debt.18 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 imbrove saving:,,.'., 

', even when there is,no change in inflation. 'In other words, the likeli- .; 
hood of.active interest rate policy having.adverse.effects on saving. ,,' " 

',.increases when.firms choose the.ddbt ~ratio.optimally. .. ; .' ', ; 
_. 1 . 

,3.’ 
I. 

The effect of predetermined- amortisation schedule ' '_' ;. I ", : 
,' .',I. : : " ~_ .' " _. : , _.: .'. 

‘. "If the rate.of amortisation on loans cannot be.adjusted when‘infla- 
tlon accelerates, then the real value, of amortization payments.will be ..' ',' ; 
reduced and the average and marginal debt :ratios'&ll begin to diverge. 
To-understand the.implications of these developments;lt is,convenlent' . 
to abstract'.from‘t.he existence-of foreign currency- debt and assume that '-_ :' 
all debt.is denominated in domestic currency unitsand offered at the. - 1 ".' 

% rate R which is lower than the-discount ,rate pi However,? firms'st,rive 
.".to 'reach'an'average debt ratio in the long run,' and therefore adjust the, 

marglnal.debt .ratio i,n line with- inflation and,growth prospects. F6’r 
.simplicity:it wi-11 be assumed that the average debt'ratio & is a pre- '.' ..' 
determined target., 'and.is not chosen optimallyv Under these.assumRtions, 
the'cost of capital can be expressed as:. .. , ;_ _I : . '.. . . . '. . _ 

'1: : =’ (1 .- ac(n))(-p .- n’+. ‘6) + ac(3r)R ‘(p’- 
,b. 

r+6) (‘.... ‘,- 
. . . . .‘. ,.p+a.. ‘,. 

.’ ” . . 

' :where c(n.) 
'. ._' 

'_ =' (g + n.+. a)/g + ~3: " ; ,. . . ': _. :. ..', ,, . . . ': T,he differehtiatgon of..the- saving-investment equilibrium condition ' : 
Mth, respect. to inflation yields: ;'.. I_ ~ 

,‘., ,_’ 

.'$,=.I+ 
. " .h '1. ,. ;J‘ '. c _' 

-. I. 
,*._ . 

‘. ., ( .“i ,; :.;‘:‘:‘, I 
__, 

..’ 
‘. ‘. 

‘. 
IR z.x dR .: ac(n)p A R ,.1' :..:L'; . . 

. *1 f 
'.A~, z oc(n):o - v'+ 6 c 

,.p + a .> ,., %; .‘. : : ‘, ,p.+ a .dn r--G : . . . . ,_ '_. . 
. . : ., 

, :. , 
:. : 

.- 
: 

:. . . 
..’ 

:, 
.f . . .- 

'A Z' a. R + a“(p 
: . 

3 
:A ,-,:, ;;';' . -" 

. 
4 -.n+‘lq :. .‘_ . .: 

.f c4.n) 
- ” . : (P. + & 1 ix : .; __ 

. . 

. - An analy&.of-'the above .expression.reveals. that the size' of,.the .. ., 
1 ,Fisher effect depends not only on lnterest.rate policy-'(dR/dn), but '- .. '.' 

also-on whether the real discount rate initially ,exceeds,or falls short ' : ,. 
..of:the expected real growth of capltal,stock., Thls,result. can be'sum- " 
marized'a's follows:. . . . . . . .: ., .'. .' :. . .. 

. . 

.-. 
, 

r_ ;‘.I .. 
. . ‘:. 

, . ‘.. . ” _* 
1 

‘, ;,’ :. 
I’ 

-’ -. 
:_ _ ,‘, : 

.’ I ..: I 

/ 

: : . . 
. . 
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do/dr'> 1 If and only:if dR/dr < 1 + [A&(-Sk + x21$)] ," B 
where '. ,' I 

.' 

A=o (p-n+6(p-R)[p-n-g) : ,'. ' ., 

(p + a)2(g’+ 6) . 

The implication'of the above result is best illustrated when dR/dn = 1. 
In this case, _ 

s < i if-'p -- x < g 
I, : 

and ;. (22a) 

3 > 1 if. p - n > g 1 

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 ra-te 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 dfscount rate and the controlled rate. 
increase temporarily .by the same amount as inflatlon,.it follows that the 
present value of debt service costs, R + a/o + a increases, thereby 
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; .'. o(g + 'II + a)/(g + 6), increases thereby lowering'the cost of capital. 

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

'The conditions under which saving improves'lnresponse'.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,&&,also,by interest rate 

. . 

policy. More formally, .assuming (dR/da) > 1, the condition for improve- 
ment in.saving and investment is: . 
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small increments In the real controlled rate.; In this case;.& condi- .'... ' -' 
tion for improved: saving willalways,hold because.:the left-hand .side of ' 
the inequality (23):-i‘s negative;, Moreover, for large changes‘ in the - 
real controlled rate;' the improvement in saving depends on a.muchless 

.:.' 

stringent condition on-the debt ratio. than in the case'of flexible. amor- 
,'. -1 .., 

tization,. .1 If "p -I x <'g,~then B.18 negative, .and the.conditlon*on~the 
size of,'the :debt,Yrati'o.is-much more stringent than-in the case of. flexi- 
ble tiortization: ,However, the'earlier.condition p "'ti > 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 impl%es', that for any g'iven target output growth, ,the,. required 
growth in.real.capital. stock is.likely to'be less. This association 
of a larger real discount' rate p -- 

-. 1 " 
n.with a smaller real asset'expan- 

sion g, would lead to'the condition- p - 'II >.g. .In any case, the- results i 
clearly demonstrate,that,.depending.upon the initial conditions in the' '. 
,financial markets and interest rate policy;the behavior.with‘regard to 
amortczation can make a major difference to .the-impact of interest rate. 
policy. .- . 

: . . 
-,Asin previous cases, the .effect of'interest rate policy, I- 

danied- by a-change in inflation; 
unaccom- 

is also governed by the 'size of the .._ 
debt-equity ratio.' An .increase intthe.adminjstered Interest rate will.: 
improveSsaving if,.and only if,,. .- .' '. .:' : ‘ .:. ; 

., _ '. F Cdn) 
l- -., _'. ad a) <.+l ..' ,_ '. ._. -', : , 

. '., . 
where, 'as before, n.is'the~interest~sensi.tlvity~ratio..,The upper limit '.T]'. 
'now'appli'es to .the marginal debt-equity ratio; *cause the-rate of amor-.' .' 
tiiation is assumed .to be fixed, the. average.and-marginal debt ratios can " 
diverge. ,'Ther$ore,.although the average debt ratioiis not large (in re- . 
lation to n), i%-&~conceivable that a.htgh level of inflation .and .the .-. 
associated credtt policies-induce a large marginql..use of .debt; ,-If so; ; 

'S ' -. -, ., 
,.. 

I/ The limit on the-debt-equity.ratio,has been derived by evaluating '., 
th? derivative at a = 6 1 TI* Without this.simplifying assumption, the: '" 

'- 
expressions become more complex, but the conclusions remain.unaffected.. 

._ 
..- : ,. . 

-e_ 
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an increase in the controlled rate could lead to adverse effects on the d . 
cost of capital and saving. The analysis suggests that such adverse 
effects can be mitigated by'allowing for a more flexible amortizatlon 
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 is legitimate to ask why firms would try to achieve the target 
for the average debt ratio by raising the marginal ratio Cn line with an" _ 
increase in.inflation, if the 'target can be readily'reached by simply 
amortizing the existing loans at a slower rate; l/ From the firm's point \. 

of view, the latter,option- may 'be preferable-as&ning it is available--. 
but the option chosen will depend upon particular institutional circum-., 
stances and historical practices. 2/ Often it may be easier to raise a 
loan tihi'ch is‘s larger-than-normal-fraction of the project's current ' : 
value than to obtain rollover credits for the principal amounts falling :. .. 
due. Depending upon which optio 
ing.upon how the'marginal debt rJtio is determined,,the impact of inter- 3 

is the norm, or more generally, depend-‘ .[ 

est rate policy will,be changed;// The differences in the-impact of 
policies can be signIficanti as has been demonstrated. 

4. ,The effect of foreign currency debt, with predetermined target-' : 
debt ratio, and fixed amortization rate for foreipn 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.assumlng 
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 flexib$e so that the marginal and a\ierage dotiestic:. 
debt ratios are 3dentical. Under these assumptions, the cost of capital 
is given by: 

. 

'I-/ 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). .I., 
21 For example, many countries impose norms' on debt-equity ratios for“ 

.project finance, which would restrict the freedom at the margin. 
21 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 amortlzation 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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. ,. .The.above expression reveals that the cost of capital'.depends, among 
'_ i. 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. 
>-.- forelgn.currency:loans; and;also the share of.-such loans.in Investment 

finance.' This suggests.that the type of exchange.rate regime influences 
the effect of, interest..rate policies., I '. ., : 

: ,. '& First; suppose. thatthe expected change -in the nominal:exchange'rate 
is fixed a priori. This would be the case'.when the.no@nal 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 >.O) 

'.independently'of other relevant variables. Under'such exchange rate,, Y', 
..e. regimes, the expected change in the real exchange rate varies..with 

Tb 
inflation; and thereby influences the marginal debt ratio (i,e., C2 : 

I :- varies with 0). ,Dif.ferenti&ing the saving-investment equilibrium 
condition, the.Fisher effect is obtained.as: 

: . '. :, .. ,.. :. :' . . .- 
k. $- 1 i 

'. 
='L [(dR,/dn - 

A- . . : I)(-S;( + -afSIi) + D21i].,. 
: (25) ., .‘. 

- .: . . 
.I _ ,I ;’ : 

-.where,’ .. ‘.” 

:, , 
. 

‘_ .,:. ‘. -.: ” I. 

!I I ; 
A 7 'Sb 7 [,(.l - aB,-,,,a(11 - sjci). i Dl]qj 0. ,.,' 

'< a : .', .:. v .: ) ,., 1: 
: . . - i' ,.-.- ..' : ~1. c ) . ,._.. 

Dl] = -a(l.- S)C 
,Rf.: '+ 

.' '. : : a .' 
-. 

f . . 

. ,. 
(af + n -. 6 -:x)'. 

,.. .' : _'__, 
2. (p f af - x)z ,,- ,, %,. _: : .*- _,, , ,;- ‘, . . _ . 

'. .", . : . ;. ,.. . 1. 
and, '. _' .'. 

..: '_',' _. ,, : . ,.. .. -,_ .: - . I 
b2 I (r(l‘L ,J) p T ‘II + 6 ‘. 

+‘ af)(p - ‘II - g) 
- 1 < 0 1;’ - ., 

: ... (p + af -x):L _: '... 
._ " :. . -, I . .;. '. ' ' 

'._,' " ,.. : '_ Rearranging the'.terms'of -equation (25); it: can be verified that:.. ./- ~ ,. _ : 
.- - ._. . ,. 

& ‘>1;’ if’ aid. 
dn 

only if dR < 1 + 
dr 
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‘The sign of the term D2 ,is, in general;negatlve.. Only when the ' 
m -... .* 

foreign interest rate substantially exceeds the domestic discount rate 
.would D2 be positive. This is quite unlikely in a developing economy. 

.Therefore equatio 
crease with inflation as long as the controlled.rate is not inc.reased. 
by significantly 4 

(26) implies that the real discount rate will in- _ j 

ore than the increase In inflation. In'other words, i 
when the real controlled rate is raised slightly but within llmits.(set I 
by equati'on (26)), saving will improve because.the induced increase in 
the real discount rate will reinforce the positive saving impact of a i i 
rise in the controlled rate. Despite the increases in real rates, a 
matching Increase in investment occurs because the'real cost of capital , I 
'actually falls owing to both an increase in the share of foreign cur- 
rency loans, which is cheaper than domestic equit,y, and the rise.in the ._ 
nominal discount rate, 'which reduces the opportunity cost 'of external 
debt service payments. The resuit is illustrated -in'Rigure 3 for the 
special case dR/dr = 1. When inf.lation rises from ir, to xl, 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 (Rf + af)/(p + af - x). This term is clearly reduced 

.(-thereby r d e ucing 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 ((3 falls, raising C2); L/ This development also reduces 
the cost of capital and contributes to the upward shift in investment. d 

e i __ 

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

_. 

,- 

. . . 
As/(1 - a + Dl) < n f [-D2/(dR/dn - l)(l. ,. a + Dl)]' ~. (27) .:, . 

where a = l'- aB - a(1 - R)C2. The ieft-hand side of the above in- ._ 
equality is 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/dr is close to .- 
unity, and the above inequality always holds; therefore, saving improves 

., - 

c- I-/ 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. 

:L./ The assumption of fixed foreign saving is for expository convenience' 
only. *king-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,. 

?Y ., 
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.: : . 
whatever the size ofldebt ratios. However, when the'controlled rate is 

m :‘j: 
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. : 

, 

I. When the controlled 'interest rate is allowed to decline in real 
terms as.inflation rises'(or allowed to rise as inflation falls), the' / 

inequality (27) is 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- '. 

i 
I 

.equality (27), then the emergence of a negative interest rate (due to ' 
I 

: 
increased inflation) will reduce investment, thus producing precisely 
the opposite of the effect intended. 

When there is no change in inflation,. interest rate policy will im- 
prove saving if', and only if, the'domestic debt ratio.18 sufficiently , 
small. 

aB/( 1 - a8 - a(1 - g)C2 +'Dl) < n ' 

It.18 important to note that even if the average domestic 
(a8) is small, the above inequality may be,violated, if at the 

debt-ratio 
mar- 

gin, fi?ms,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., 
tion expectations), 

C2 is very large due to.high growth and infla- 
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 amortised more flexibly, thereby permitting -a reduction in marginal 
debt ratios. J 

(28) 

.So far, the analysis has been based on the assumption that the path 
of. the nominal exchange rate is fixed.. Similar~analysis~ca,n 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 (C2 
,does not change, since ,n, and 0 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),, I 
which now applies to both the pure interest. rate..action-as well as 

Q? 

#? 
I 

*- 
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.. 

. : .interest rate responses.t,o,changes in inflat%on'. Thu~~.irrespective -of. '.' 
.the~'exchang~.rate-regime, the availability of foreign loans serves to' 

,'_ 'easelthe constraint governing.the improvement of saving and ,investment 
'through:interest rate pol!icy. ,, 

. . . I,, .. . .., I : :. 
:.:. , _ '< .' : - 

However, the.impact of interest rate 'policy.18 influenced .sub,stan- 
_' ., : 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 cap'ital and.-saving.unchanged when the teai. 

.._ exchange-rate. also is maintained'unchanged; but, as‘ajready shown, .lowers- 
- ‘the cos't.of capftal.and'improves saving'hhen it is the nominal exchange'. ., 

_-, rate'that is fixed. : Moreover, when the real interest rate. is raised i.' 
slightly in the face. of antincrease, i'n~.inflation, saving. and.'investment . 

._ +centives continue to improve .unde.r fixed nominal exchange'.rate irre- I 
..", spective.‘ of the. debt ratio-;', however; w1th.a large share 'of .domestic cur.-,: 

:_ .rency debt,' precisely the opposite occurs‘when the rea1.exchang.e rate'is 
fifed. ~~.Tn.other'&'rds, when inflat-ion accelerates active interest 'rate: :' : 

'.. 'p.olicy can .often..be:uded to improve savingand investment incentives 
without regard- to;the size of debt ratio by simultaneousiy,maintaining 

.'_ stable nominai.exchange rates, ,but the improvement in domest'ic~s~aving 'is' 
-:. . . obtained.only.at'the"expense of an apprec.iation' of .the realy.exchange.rate, 

and the attendant weakensng of'the balance-of payments.,. In-these same 
~ci'rcumstances,if:the real;'rat.her-than the'nominal, exchange rate fs.held- '. 

. stablei'then'the. appropriate interest rate',response for' improving invest-. 
ment 'incentivesand saving~wil%.vary'according to the shar.e'of domestic 
currency -debt ..L/. . .. . . ."., .: .' 

I. - _ : . . .'/ '. :- __ __ ', : i .., .' . 
-. 

1 

,, ._,. 

. . 
. . .. 

‘v. :~gummary and ~ol~cy~~Implicatione J. ', 
. 

. . 

-: . 
:- ‘- 
.,: . . : ’ ..;_ 

: ,.’ _. .. . In many develop.ing-countries, enterprises rely largely on debt 
,finance while‘,equ~ty~capitaX remains sea-rce, in part because the bank- ; 

,'_. . . . $ng,sys.tem.and %n some cases' the"unreguXated segments of'the financial.L‘ -. 
: 

: 'system-.such.as,.t,he curb'markets have together provided subs.titutes for 
stock i‘ssue-.+ the-fon&:'df.long- and short-term loans, bhiie the flow of : ._ .1 ..' :- foreign.saving :has'been mainly in- the form of debt rathe.r'than equity.; 

,. ; . .( ‘For example, the aver,age'debt-equityratio of. firms in the &dustrial 
._ ;; : - .~se'ct.or.in]Korea~has'grown~from~about 100 percent in the early .sixties to 

: 
.', . . ,: Labout.' percent-in recent years, reflecting, among other. things, the 

rapid.growth‘of' the banking system following the interest rate reform.$n .. ': 
: . . . ,.. 

-:: . .._ :-.1965-t 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 

I "_. that'_'flow from-'enter&se's: financing'their investment witha large. share 
. . _, _-. : ..-.of ,debt in relation to.equity. . . . * .I : 

i’ 
‘_.‘... ‘:, ,_ 

‘.. .,. _: 
I. . 

,) .I. 
,i . ‘. 

: 
: _’ ._ 

,.. ; :; ., . ‘,. 

. . . . _’ 

_. _. . 11 When the.nominal.exchange rate.18 fixed, the,debt ratiobecomes ,, 
:.- ., relevant only-for large..changes in the real.interest.rate..' '~ ',, :..a. '. 

..‘: ‘, 

t@:-‘:,s’ ..::,: ,-. 
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For this.purpose, the paperdevelops a modellof saving; investment,,: :., . _I_ 
portfolio.adjustments, and the.debt 'ratio .in.developing countries char-: 
acterized.by ,segmented financial markets,:controlsop- the .banking..system,- 
and substantial reliance-on debt, including externaildebt; The finan- '. . . . ', I 
cial structure of firms, and plausible behavioral.&umptions regarding 

I 

how firms adjust their financing patterns, are explicitly built into the. '; i 
-model by ,appropriately-defining the cost of capital in developing econo- ':- .i 
mies, and thereby emphasizing the linkages between debt behavior and _,.., : ', 

I '. incentive.s..for saving and .investment. The mode1,is'use.d to.analyze-the. '! 
impact of'intereqt rate policy on stability and growth. ' ..' . . .i -1. _- ., 

:. __ -, 
The major.conclusions are as follows. Firms' debt-equity ratio :.: . 

makes a sizeable difference to the impact of stabilization-policies,' 1 .:._ :. 1, 
particuiarly interest rate policies. When debt ratios used by firms are.. : .. 
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,‘defl& .: .';;. 
t.ion . Therefore, in economies in which firms-tend to have a large debt- ."I, 
equity ratio., .appropriate adjustments in the. real administered rate ; . . .-, 
become necessary to achieve macroeconomic stability.~. Howevqr, 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 : 

'to adjust these relative shares and to change'the debt ratio in general,. :;. '. '. 
: ,-._ 

In general, there exists a safe upper limit,on the debt-equity ratio 4 
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,~~incl.uding,~~~ .. . . . 
the initial- conditions.in domestic financial markets, the ability'of firms 
to adjust;:the rate' of amortization and the target debt ratio, the-'terms'. Y.: 
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" I'-. '.. 
the discount'lrate "is- low. More stringent~limits-also apply'khen firms are:. '. - 
able to adjust the. debt-equity ratio optimally in‘order to balance the. :'. 1 
benefits of ddditional,~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 cons.traint on the.debt-. I._ -.' 
equity ratio: 

.: - 
. . _' '1 . 

When the,..debt .ratio exceedsithe 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.fiirms relying on high leverage, maintenance of low and .I, 

.stable inf.lation is the optimal policy. ',' .' L : 

When firms.have access to'.foreign currency loans the impact of inter-. .- 
est rate‘$olicy on 'the.cost.of.capiial and,saving is influenced substan-. 

. _I '. 
'. , . . 

1 '. '. : 
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:'tially.by'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't,he nominal exchange'rate is 
:fixed,-but.if, so as to ensure external balance,, the .real,exchange rate. ..: 
'is fixed;then'the increase.+ the'real interest rate will improve sav- : 
ing only-in the event that the share of domestic. currency debt.tis.:smallti .' 
Thus, the achievement of stability and external balance through-neces- . . 
sary 'adjustments in the.real exchange rate,and real,intere.st rate will 

.involve~a.substantial loss-of.investment'incentives'if.the domestic ., _ 
currency debt ratio exceeds a.safe limit.., .: ,. 

: 
., ; :, ., 

In-view of ,theSsignificant im~iications.of.the~debt-equity mix. : 
'used by firms, anevaluation of the-financial 'structure of firms:,.and ... 

.the institutional framework of the financial system that ugde'riies it, .' 
is important for a proper assessment of the impact of stabilizafion ... 

:policiesc 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:byX,finns 
a.re conditioned .by the institutional framework of the financial'system,. 
.substantial.changes in'the debt-equity mix'canbd'brought about'only in 
the long run through appropriate institutional reforms (e.g.,"promoting 
.corporate‘ saving., developing capital markets; and establishing debt-equity 
norms). Anassessment of the safe limit on the.'debt-equity ratio based 
on the macroeconomic framework suggested in the paper-can he.lp,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 financ.ial 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. poli.cy, 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 pt+$es .in a significant way; 
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. ;- Derivation of the Expression for the 
Real Cost of Capital 

1. :. Based on optimal control approach 

ii The problem-is to minimize total cost, . .' . 

(r-d-pt)[C(Q*, K) + (1 - a) I P + (Rd + ad)G + (Rf + 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. 

/ c= I.-6K. ; . , 
I 

(1) 

d = a61 P - ad G' .(2l 

i ='l/E a(1 A B)I P - af F' (3) 

, .The notation is explained below; for.convenience, the time subscript 
has been omittedi 

.: ,_ 

.' P .= the discount rate, or the.opportunity'cost of funds 
to the owners of. the firm; 

. . 
C = variable cost of production;. 

Q* 

-K I 

1 -a 

a 

B 

I 

P 

% 

Rf 

ad 

.= target output; 

= real capital stock; 

= the share of .investment financed'by equity.(including 
curb market loans); ._ 

= marginal.debt ratio; 

= share of domestic currency debt in total debt;.' 

= real gross investment; 

- price level (Pt =- evt, f is the rate of inflation); 

= domestic 'interest rate-the controlled rate; 

= foreign~interest rate; 

= the rate of amortization of domestic debt; 
f 
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.- . . 

af = the rate of~amortizatibn of foreign debt; .' 

G = domestic currency debt outstand.ing; 

F '=: foreign currency debt outstanding; 
.. 

E =. exchange rate, domestic currency unfts.per unit of for- . 
eign currency (Et 7 Eoext, x = the rate of change in 5); .' 

(&-J i ad)G :- = debt service payments on domestic curency loans; '. 
: . 

(Rf,+ af)F E = debt service payments on foreign currency loans in. ~ 
domestic currency units. 

- The Ramiltonian for the control problem is: __ "I 

'.H = exp(-pt)[C(Q*, K) + (1 - a) 1 P + (Q t ad) G + (Rf t af)-'F E] 

+ Xl'[I - .6K] + X2.[1 P -.ad G] 
: 

'. 

+X3 [o(l- R) IP/E'-af.F] ', , '(_.: 

The first order conditions are given by: 
._ 

.," 
’ 4 = -aH/‘aK = - _ [exp (opt) ac/ aK - x16] 

. . 
x2 = -aH/aG = - (Rd + ai) exp( pt) y. X2ad ” 

” i3 = -aH/aF = - [(Rf + af) E.exp. (opt):- X3afl 

.  

L 

(4) 

(5) 

(6) 

,o = aH/aI =‘(i..- ” ;a)Peq$y$) $.,X1 + h2atW + X3 (1 -..;B)P/E (7) 

Solving the differential equations (5) and.(6) 2 

Rd + ad 
A2exp(d “1 p + a 1 =.The present value of one unit, 

: d. 
(8)’ of domestic currency loan 

. A3exp( PHI 

Et '= 

.Rf + af 
, p+af-x 

= The present value in'foreign 
currency units of one unit of (9) 
foreign currency loan- 

It is. assumed thatthe exchange rate at time ,tV is given by Et =' 
Eoexp(xt) where, 'x ' is the expected rate of change in'the nominal exchange 
rate.' 
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<I , c 
Substituting the values of X2 and X3 given in equations (8) and 
into equation (7) and regrouping terms, Xl can be expressed as: 

Xl = -(l - a)exp(-(p - r)t): 

.’ *. 

-exp(-(p - n)t) 1 a8 
Rd.+a' . ..Rf+a 

d + a(1 - B) fl 
P +q p + af .- x 

(10) 

where the price level 'PC is entered as exp(rt), with 'n denoting 'the 
rate of inflation. The initial price level has been normalized to unity. 

Differentiating both sides of tpe,above equation with respect to 
-. - time.; an alternative expression for X1, is,given by: 

b ,. : 
- i1 

_I : 
= -(l - a)(p - n)exp(-(p - n)t) : 

(11) 

Rd + a 
R +a 

+ [a$ d + a(1 - 6) f ., f ](p - n)exp(-p - r)t) 
P +ad ,.p + .af - x , 

on substituting.equations (10) and (1l)'into equation (4) and rewriting, 
‘it is seen that along the optimal path the following relationship should 
hold. 

- @ ' : 

(12) 

g rb 

where rb is - 

In the 
the cost of 

the real cost.of capital. 

special case when there is no foreign currency loan (R = l), 
capital can be written as: _' 

, 

RA + a, 

* 

rb = (1 - a)(p - x + 6) + a p"+ adu (P - x + 6) (13) I 
I. 

.' . .'. 
2;: Rased'on the Modigliani-Miller theorem '_, .' I 

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

Consider a project whose earnings stream is given by ?I exp[(n - 6)t] 
and which is financed by an initial debt Do 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, 'II is the rate. of inflation--perfectly anticipated; 
but JS now stands for the rate of output decay-deriving from the real 
economic depreciation of the underlying equipment'. Let S denote the 
value of equity and V the value of the project. By definition: _. 

S-= II[T exp(n - &)t - (R + a)D, exp(-at)]exp(-pt) (14) 

where p is 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 co is fixed given the risk 
characteristics of the project. Therefore the value of the project is 
given by: 

V= IT ST exp((n - 6) t) exp[-cot,] - Y, (15) 
'. cO -n+d , 

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: ' 

a' 7 

DO = aV = aX/(co - z + 6) (16) L 

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

./._ 

C : II + 6 = (1 - a)(p - 
0 

.&Q + i-i'"- r'i 6) 
, . /, 

1 

This is exactly the .cost of.capital expression shown in equation (13) 
obtained. from:the optimizati~on exercise. - 

.' '. 
An interesting. implication of equation‘(l7) is .that the required: 

return to equity.!p' is:a nonlinear function of a, for any given co, v, '; '. 
6 and a + 6 -.ai'.When a-= 6 - n,.then the familiar linear function 

:_ 
,:_ ., 

derived'in the M-M Proposition.,11 is obtained. .Assuining'a # '6 - n, 
the required' return to .equity p is the.poeitive -root.of the .following.: 

_ I.. 
::' 

quadratic equation: . . . ., '. 
. : 

,: .,.':, ,. . ,I 

.'. . . : :, 
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,* . . . L 
/ .., The delationship Between the Marginal and Average 'Debt Ratios .- 

. 
,Pirst. the relationship between the marginal and average debt ratios 

will be.derived. Solving the differential equation'(i)-, the level of 
domestic debt of a firm can be expressed as: ,. '. 

'? , v XI ,, ., .I .'.,, :' ., ~ 

j Gt r..exp(-adt).* ama /ot 
. ...' - ': \_ 

exp[(ad :' dsl(i + q)ds + Go . . . (1) 
s.,,%. ,. . . ,.. * 

mar~inaP'debt.ratio ror domestic loans. Integrating by iarts, equation 
where G is the~initial"level of debt assumed 'to be zero ‘and gd is the 

(1) can be rewritten as: 
'_ '. md 

GtPa Kt l exp(nt)l 1 

+ .amd exp (-adt)( 6 - n -ad)~&eXP[h .+ad)sldS ,. 
(2) . 

, vj . 

If it is'assumed for simplicity that real.capital stock is expected to 
grow at the rate 'g', so that K, = K, exp(gs), then 

. . 

Gt = amdKt'exp(nt) 
(24 

6-n-a 
+ amd exp(-adt)[ d] K,[exp([.r'+ ad + g]t) - l] 

n + ad + g \'. 

Using equation (2a), the average debt ratio Gd at time t can be 
sexpressed as: 

ad 
at = Gt/Kt.exp(nt) . 

-d6--ad 
r+ad+g n + ad + g 

exp(-(g + ? +ad)t) ',2b) 

I 
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. 

aad = @ Cn +gai : g) 

This is equation (Id) in the text, where aad is the limit of gd as 
t tends to a . 

A similar~analysis for external debt (by solving equation (6)) yields: 

Ft = am(l - B)Kt[l/Eolexp([n - xlt) (3) 
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+ exP (-aft) am(l - B)[l/E,](6 - af - II + x)1', Ksexp([af + II -x]s)ds 

where.Eo is the initial exchange rate and x denotes the expected rate of 
, increase in the nominal exchange rate. Therefore E,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, af, equals 6 - n + x, the 
a; rage external debt ratio FtEt/Kt'exp(xt) equals the marginal ratio 
af . The condition af = 6 - TI +,x reduces to af = 6 - zw + 0, if the 
real exchange rate is expected to change at the rate 8, so that x = 
1- vw + 0 where xw 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 long-run average external debt ratios are 
related as follows: 

a +n-x+g 
amf = oaf f 

a +nw-0+g 
= aaf f 

g+6 g+ 6 

This is equation (11) in the text. 
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