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Abstract 

This paper examines how a country's exchange rate policy should be 
adjusted when the degree of integration between domestic and external 
financial markets increases as a result of both domestic financial 
liberalization and the relaxation of capital controls. As the 
financial structure is opened and liberalized, the optimal scale of 
exchange market intervention changes as the relative importance of 
different domestic and foreign shocks for output and price stability is 
altered. Nonetheless, the response of the optimal degree of 
intervention to increases in the variances of the various domestic and 
foreign shocks is similar across all financial structures. 
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Summary 

This paper examines the issue of how a country’s exchange rate 
arrangements should be adjusted when the degree of integration between 
domestic and external financial markets increases as a result of both 
domestic financial liberalization and the relaxation of capital 
controls. The exchange rate arrangements that best insulate the economy 
from domestic and foreign real and financial market shocks are analyzed 
under three alternative assumptions about the economy’s financial 
structure: (1) when the economy has highly restrictive capital controls 
and places extensive restrictions on the domestic financial system; (2) 
when the authorities undertake a partial liberalization of domestic 
interest rates and the removal of some capital controls; and (3) when 
there is a complete removal of capital controls and the elimination of 
all restrictions on domestic interest rates. 

Our analysis indicates that the removal of capital controls and 
liberalization of the economy affect exchange rate policy both by 
broadening the set of shocks affecting the economy and by altering the 
nature of the impact of a given shock on domestic output and prices. 
While the optimal scale of exchange market intervention can vary with 
the nature of the economy’s financial structure, there is nonetheless a 
similarity in the response of the optimal degree of intervention to 
increases in the variance of the various domestic and foreign shocks 
across all financial structures, as long as the authorities’ basic price 
or output stability objective remains unchanged. In addition, our 
analysis indicates that the combination of domestic financial liberal- 
ization and the removal of capital controls would not in general create 
a preference for one particular type of exchange rate arrangement. The 
optimal change in exchange rate arrangements would reflect both the 
changes in the financial structure of the economy as liberalization takes 
place and the relative sizes of the various shocks that impinge on the 
economy . Finally, our analysis indicates that the extent of the changes 
in optimal exchange rate arrangements that would occur as financial 
liberalization takes place would be strongly influenced by the nature of 
the terms and conditions under which domestic borrowers can access 
international financial markets. These terms and conditions would reflect 
both the nature of the country’s capital controls and the decisions of 
international lenders regarding the creditworthiness of domestic 
borrowers. As a liberalization proceeds, creditworthiness considerations 
would replace official restrictions as the key limitation on market 
access. This also implies that shifts in market perceptions of the 
creditworthiness of a country’s borrowers could imply a sharp change in 
the nature of a country’s optimal exchange rate arrangements, especially 
if this change in perceptions leads to the imposition of credit rationing. 



I. Introduction 

One of the major structural changes in the international economy 
during the past two decades has been the growing integration of capital 
markets in the industrial countries. This integration has reflected both 
the dismantling of capital controls and the removal of restrictions that 
have limited competition or asset price flexibility in domestic financial 
markets. The extensive liberalization of restrictions on cross-border 
financial transactions, in particular, stands in sharp contrast to the 
limited progress (or, in some cases, regression) that has been evident in 
reducing barriers to trade in goods and services. 

As restrictions on domestic and external financial transactions have 
been lowered, financial markets have helped magnify the short-run 
spillover effects of domestic macroeconomic policies on neighboring 
countries. At the same time, the institutional changes brought about by 
financial liberalization may have weakened the authorities' ability to 
respond to those spillover effects. In particular, questions have been 
raised about whether the effectiveness of traditional macroeconomic policy 
instruments has been reduced, whether exchange rate arrangements and 
intervention strategies need to be altered, and whether the coordination 
of macroeconomic policies among the major countries needs to be increased. 

This paper examines one aspect of these policy issues--namely how 
should a country's exchange rate policy be adjusted when the degree of 
integration between domestic and external financial markets increases as a 
result of both domestic financial liberalization and the relaxation of 
capital controls. lJ It is interesting to note that rather different 
approaches for solving this policy problem are being adopted in Europe and 
North America. The Delors Report (1989) has recommended that, in order 
for the members of the European Monetary System (EMS) to enjoy the full 
benefits of financial market integration, they should maintain a system of 
relatively fixed exchange rates between themselves. 2/ In contrast, 
although the United States-Canada Free Trade Agreement contains 
provisions which significantly reduce or eliminate barriers to financial 
transactions between residents of the two countries, the Canadian 
authorities seem committed to a relatively flexible exchange rate policy 
vis-a-vis the United States and other countries. These different 
approaches leave unanswered the question of what exchange rate 
arrangements should be adopted by countries on the "periphery" of these 
large trading blocs, especially if these peripheral countries are also 
planning to reduce their capital controls and undertake domestic financial 
reforms. 

l/ While it is generally accepted that optimal exchange rate 
arrangements depend on the policy objective function, the structural 
characteristics of the economy, and the relative importance of different 
types of shocks, this paper emphasizes that the degree of integration 
between domestic and external financial markets is an important 
sstructural characteristic in this context. 

2/ For an analysis of exchange rate determination in the EMS, see 
Basevi (1982). 
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Our analysis of the relationship between financial liberalization and 
exchange rate policy is divided into four sections. Section II briefly 
considers how the recent changes in capital controls and domestic 
financial regulations in the industrial countries have altered the terms 
and conditions under which borrowers can obtain funds from domestic and 
external financial markets. Section III develops a relatively simple 
model of real and financial sector linkages in an open economy that is 
used to provide a framework for analyzing how the changes in financial 
structure induced by the removal of capital controls and the 
liberalization of domestic financial market restrictions can influence 
optimal exchange rate arrangements. In this model, a financial constraint 
arises from the assumption that firms use credit from commercial banks to 
finance their working capital needs prior to the sale of their output. l/ 

In Section IV, this model is used to identify the exchange rate 
arrangements that best insulate the economy from domestic and foreign real 
and financial market shocks under three alternative assumptions about the 
economy's financial structure: (1) when the economy has highly 
restrictive capital controls and places extensive restrictions on the 
domestic financial system; (2) when the authorities undertake a partial 
liberalization of domestic interest rates and the removal of some capital 
controls; and (3) when there is a complete removal of capital controls and 
the elimination of all restrictions on domestic interest rates. 2/ To 
examine the role of creditworthiness considerations in influencing 
exchange rate arrangements, cases (2) and (3) are analyzed in the 
situations where international lenders either do or do not find it 
profitable to credit ration domestic borrowers. Two important results are 
obtained. First, as the economy's financial structure is opened and 
liberalized the optimal scale of exchange rate intervention will change as 
the relative importance of different domestic and foreign shocks for 
output and price stability is altered. Moreover, although the optimal 
scale of exchange market intervention can vary with the financial 
structure, there is nonetheless a similarity in the response of the 
optimal degree of intervention to increases in the variances of domestic 
and foreign shocks across all financial structures. The final section of 
the paper summarizes our main conclusions and considers certain unresolved 
issues. 

I/ For some evidence on the effects of the availability of real credit 
on output in the United States, see Calomiris and Hubbard (1989). 

2/ For simplification purposes, we take the authorities' decision 
regarding the liberalization of domestic and external financial 
transactions as exogenous to our analysis of exchange rate policy. In a 
more general analysis, the sequencing of financial reforms and exchange 
rate policy would be determined simultaneously and would be designed to 
achieve the authorities' overall efficiency and stability objectives. The 
model could be used, however, to analyze these issues given some 
assumptions about the authorities' overall objective function. 



- 3 - 

II. Liberalization and Structural Change in Maior Financial Markets 

Since the mid-1970s, the authorities in industrial countries have 
eliminated or weakened many of their restrictions on external and domestic 
financial transactions. I/ This liberalization of financial activities 
has reflected both the desire to produce greater competition and 
efficiency in domestic financial markets and a recognition that many large 
financial and nonfinancial institutions were increasingly turning toward 
the less regulated offshore markets to meet their financial needs. 
Although the specific financial liberalization measures have naturally 
differed across countries, there have been several common features: the 
elimination of barriers to market access; the removal of restrictions on 
the activities, products, and location of financial institutions; and 
greater reliance on market determined interest rates. 

In the early 197Os, barriers to market access encompassed both 
capital controls limiting trade between domestic and external financial 
markets and limitations on domestic residents' use of certain domestic 
markets. Capital controls and limitations on entry of foreign financial 
institutions into the domestic market 2/ were part of the effort to 
isolate domestic financial systems from external developments. The 
limitations on access to certain domestic markets by domestic residents 
were typically designed to help protect specialized institutions or to 
prevent certain financial policies from being circumvented. J/ Although 
the lowering of restrictions on participation of foreign financial firms 
has often intensified competitive pressures in domestic markets, the 
removal of capital controls has been the most important change in the 
barriers to market access in many countries. &/ 

I/ More detailed analyses of these changes can be found in Bryant 
(1987) and Folkerts-Landau and Mathieson (1988). 

2/ The entry of foreign financial institutions was often limited 
through controls on chartering and licensing, through restrictions on the 
activities that these institutions could undertake, and through 
constraints on their use of certain domestic markets. 

3/ For example, the access of households to short-term money market 
instruments (particularly Treasury securities) was often limited to 
prevent an outflow of funds from banks or other specialized institutions 
as market interest rate rose relative to ceiling deposit rates. 

A/ By 1974, the United States had removed various administrative 
guidelines imposed during the 1960s that inhibited foreign access to U.S. 
financial markets or curtailed foreign lending by U.S. financial 
institutions. The United Kingdom removed its capital controls on cross- 
border sterling transactions in 1979. During the late 197Os, the German 
authorities progressively removed the restrictions on capital inflows 
(e.g., limitations on the payment of interest on bank deposits held by 
foreigners), that had been introduced in the period surrounding the 
collapse of the Bretton Woods exchange rate system in the early 1970s. 
Since the early 198Os, the Japanese authorities extensively liberalized 
their restrictions on cross-border financial activities and allowed 
foreign financial institutions increased access to Japanese markets. 
Moreover, members of the European Economic Community have also pledged to 
remove their remaining capital controls in 1990. 
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Restrictions on the activities. products. and location of financial 
institutions were often used to complement and reinforce the barriers to 
market access. Commercial and investment banking activities were 
separated in some countries partially due to concerns about minimizing the 
risks accepted by the commercial banking system. Limitations on the types 
of instruments that could be issued by certain institutions were also 
designed to enable other more specialized institutions to have adequate 
access to funds. The erosion of these restrictions has been most evident 
in those countries where a separation of commercial and investment banking 
has been maintained by law. l/ 

While ceilinps on interest rates were employed in almost all 
industrial countries in the period up to the 197Os, there was a growing 
recognition that such ceilings could seriously interfere with the 
financial intermediation process, especially when inflation rates were 
rising and controlled interest rates were adjusted slowly. In particular, 
increases in market interest relative to prevailing ceiling interest rates 
on deposits could lead to a sudden withdrawal of deposits from certain 
institutions. Unless the borrowers from these institutions could find 
other sources of funds, their access to investment financing could be 
sharply and suddenly curtailed, 

Interest rate deregulation has proceeded at divergent rates in the 
major industrial countries. While interest controls were effectively 
removed in the mid-1960s in the Federal Republic of Germany, Regulation Q 
ceiling interest rates in the United States were phased out in the early 

I/ In the United States, the Glass-Steagall Act, which was part of the 
Banking Act of 1933, separated commercial and investment banking by 
barring Federal Reserve member banks from underwriting or dealing in most 
securities and by barring securities houses from accepting deposits. 
Throughout the 1970s and 198Os, however, U.S. commercial banks engaged in 
securities activities outside the United States and expanded their 
domestic securities activities in areas not prohibited by Glass-Steagall 
(e.g., placing commercial paper and underwriting general obligation 
government securities). Moreover, in 1987, the Federal Reserve approved 
the application of several bank holding companies to engage in limited 
securities activities through subsidiaries not "principally engaged" in 
these activities. At the same time, securities firms, insurance companies 
and other nonbank financial firms have been offering banking services 
through limited service or "nonbank" banks. 

In Japan, Article 65 of the Securities and Exchange Law (enacted in 
1948) prohibited banks from engaging in the securities business, although 
there were exceptions for certain types of government bonds. During the 
1970s and L98Os, banks increased their securities activities by supplying 
financial products and transaction services linked to government bonds. 
The securities houses, in turn, developed new linkages with some of the 
credit-cooperative (shinkin) banks that allowed individuals to transfer 
freely between medium-term government bond funds (chukoku) and ordinary 
deposits. 
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1980s. In Japan, the process of interest rate deregulation is still 
underway. The Japanese authorities have followed a program involving the 
introduction of new deposit instruments (e.g., money market certificatesj 
carrying market-related interest rates with a continuing decline in the 
minimum issuance size for these instruments. Nonetheless, the interest 
rates on small bank deposits and postal savings deposits remain subject to 
controls. 

This process of liberalization has fundamentally altered the 
financial structures of the major industrial countries and has forged new 
linkages between the financial markets in these countries. Increased 
competition has forced many financial entities to re-examine the range of 
financial services and products that they can profitably produce. The 
competition for new customers has often involved the creation of new 
financial products and services. While many of these innovations quickly 
pass from the scene, this competition has greatly facilitated the efforts 
of portfolio managers to achieve an internationally diversified portfolio 
and the search of corporate (and sovereign) treasurers for the lowest cost 
source of funds. 

Despite the removal of capital controls and the liberalization of 
domestic financial markets, however, different categories of borrowers 
still often face divergent terms and conditions under which they can 
access foreign and domestic sources of funds. Access to borrowed funds 
is typically affected both by official restrictions on market access 
(including capital controls) and by the lenders' evaluation of the 
borrowers's creditworthiness. The liberalization measures undertaken in 
recent years imply that, to an important degree, creditworthiness 
considerations have now replaced capital controls and other official 
restrictions on market access as the principal limitation on an individual 
borrower's access to funds. Creditworthiness considerations affect both 
the cost of borrowing (due to the presence of a premium reflecting default 
risk) and the availability of funds. In particular, access to some 
markets may be curtailed for certain classes of borrowers even in the 
absence of government restrictions. For example, only sovereign and large 
corporate borrowers which are regarded as good credit risks can issue on 
the Eurobond markets. Thus, while most borrowers can now seek funds from 
a broader range of domestic and international institutions than in the 
pre-reform period, the "small-country" assumption that they can borrow 
unlimited amounts at a fixed international interest rate would not be an 
appropriate characterization of the terms and conditions under which most 
borrowers can access international markets. 

The presence of such market imposed limitations on the availability 
of funds is not inconsistent with the evidence that covered interest rate 
differentials have been arbitraged away on comparable short-term 
instruments and sharply narrowed on equivalent medium and long-term 
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instruments. I/ The elimination of covered interest rate differentials 
indicates that a borrower with a given credit rating can obtain funds at a 
cost that is identical across markets in different countries and when 
using instruments denominated in different currencies. Nonetheless, this 
does not rule out the fact that borrowers with different credit ratings 
must pay different risk premiums; nor is it inconsistent with the fact 
that as the amount of debt issued by a single borrower increases, lenders 
would typically become more concerned about the borrower's ability or 
willingness to pay. While these concerns would be reflected in higher 
borrowing costs, the lender may strictly limit the availability of funds 
to a borrower when the expected profit on an additional dollar of lending 
(even at a higher interest rate) is reduced to zero because the 
probability of default would be increased sufficiently to offset the 
higher interest income associated with the additional lending. 

Whether such "equilibrium" credit rationing is a valid 
characterization of the situation confronting borrowers on international 
markets is open to debate. 2/ Even if credit rationing was evident, it is 
unlikely that all borrowers would face the same degree of rationing. 
Nonetheless, the nature of the terms and conditions under which domestic 
borrowers can access international markets are factors that could have a 
strong bearing on the degree of exchange market intervention that would 
best stabilize domestic income or prices as a country undertakes a 
financial liberalization and opens to external financial transactions. 

III. Basic Model 

To identify the exchange rate policy that would impart the greatest 
stability to either domestic output or the price level in the face of 
various domestic and foreign shocks as domestic financial restrictions 
(e.g., interest rate ceilings) and controls on international capital flows 
are removed, this section develops a simple model which incorporates 
crucial linkages between real activity, domestic financial intermediation, 
and external financial and goods markets. What ideally is needed to 
analyze this policy issue is a multicountry model of large economies that 
specifies the linkages between the real and financial sectors both within 
and across countries. As the complexities involved in developing such 
models are well known, we have a much more modest first objective of 
focusing on the linkages between the real and financial sector in a single 

open country and considering how changes in those linkages affect exchange 
rate policy. Our model, therefore, necessarily abstracts from many of 
the complex real and financial sector linkages that exist in a modern 
industrial economy. Moreover, since our focus is on the design of 
exchange rate policy, we do not explicitly consider the case where the 

IJ Covered differentials may remain where different instruments are 
subject to different tax or regulatory considerations, or even where 
expected furture tax rates differ (see Dooley and Isard (1987)). 

2/ See Stiglitz and Weiss (1981) for a further discussion. 
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authorities have decided to commit to a fixed exchange rate arrangement 
(such as the EMS) and use other policy instruments (e.g., the required 
reserve ratio) to stabilizc the economy. However, the model could be used 
to analyze this situation. 

1. General framework 

The economy that we analyze consists of three sectors: firms, 
households, and banks. L/ Firms are owned by entrepreneurs who produce a 
single tradable good using their own capital and the labor services 
provided by workers from the household sector. The entrepreneur's 
objective is to maximize the expected discounted value of the utility of 
his consumption over time. Entrepreneurs also borrow from banks to 
finance their payments of wages prior to the sale of their output. This 
short-term working capital borrowing must be repaid to the bank, with 
interest, after the entrepreneur's output is sold. The firm's profits are 
used to purchase investment goods and the entrepreneur's consumption. 
Each firm's output is assumed to be subject to an exogenous production 
shock, so there is some probability that the entrepreneur will be unable 
to service his debt obligations. 2/ 

Banks accept deposits from households, acquire funds from abroad 
(subject to the limitations imposed by capital controls), make loans to 
firms, and attempt to maximize expected profits. The banks are assumed to 
recognize that, since firms are subject to random production shocks, some 
entrepreneurs may default on their loan obligations. This risk leads the 
banks to evaluate the loan applications of each firm ex ante (to 
understand the firm's investment plans and its vulnerability to production 
shocks) and also to monitor any reported defaults ex post (to ensure 
truthfulness). The possibility of default implies the banks might engage 
in equilibrium credit rationing (i.e., they may at some point refuse to 
lend more to a firm even if it offers to pay a higher interest rate). 
Such credit rationing arises when the bank perceives that additional 
lending raises the expected loss of revenue through default by more than 
the expected gain in revenue associated with the higher interest rate. 

When domestic banks are allowed to borrow abroad, international 
lenders are assumed to recognize that the domestic banks will use the 
external funds they obtain to make loans to domestic firms. The 
international creditworthiness of domestic banks is therefore evaluated in 
terms of the probability that the banks' domestic customers would be able 

lJ This model is based on that developed in Isard, Mathieson, and 
Rojas-Suarez (1989). A similar model that abstracts from credit rationing 
is contained in Rojas-Suarez (1987). 

Z?/ If the firm's revenue falls short of its debt obligations, the 
entrepreneur must transfer his capital to his creditors, and the firm 
ceases to exist. 
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to service their debts. I/ As a result, the international lenders would 
add a default risk premium to the risk-free international interest rate in 
order to determine the loan rate charged domestic banks. While this risk 
premium would rise as the amount of borrowing by domestic banks increased, 
the international lenders might also engage in equilibrium credit 
rationing of the domestic banks. 

Households use their income, from providing labor services and from 
interest earned on their deposits with banks and foreign assets, to 
finance their consumption and to increase their holdings of domestic 
deposits and foreign assets. 2J They attempt to maximize the expected 
discounted value of their utility over time, which depends positively on 
consumption and negatively on labor effort. When capital controls are 
removed and households can hold foreign assets, households adjust their 
holdings of domestic deposits and foreign assets so as to equate the 
expected risk-adjusted yields on the two instruments. 

The authorities are assumed to affect domestic behavior through three 
channels: the establishment of capital controls which limit external 
financial transactions, the impositions of restrictions on the domestic 
financial system, and the formulation of exchange rate policy. As already 
noted, our analysis considers the cases where capital controls either 
effectively eliminate external financial transactions, or allow to 
domestic banks limited access to international markets, or are totally 
removed. The effects of restrictions on the domestic financial system are 
examined in terms of the presence or absence of ceiling loan and deposit 
interest rates. Monetary and exchange rate policy are linked via an 
exchange market intervention function which relates changes in the 
domestic stock of base money to exchange rate movements. 

Exchange rate policy is analyzed under three alternative assumptions 
about the economy's financial structure. In the first case, it is assumed 
that the economy is closed to external financial transactions through the 
use of effective capital controls and has a domestic financial system 
that is constrained by official interest rate ceilings (on banks' loan and 
deposit interest rates) and high required reserve ratios. Domestic 
borrowers are therefore faced with "disequilibrium" credit rationing in 
the sense that the demand for credit at the ceiling interest rates exceeds 
the available supply and the interest rate charged borrowers does not 
appropriately reflect the opportunity cost of borrowed funds. 

The second case that is examined is an economy with a partially 
opened and liberalized financial system in which domestic banks are 
allowed to borrow abroad (subject to certain limitations) and the domestic 

1/ This abstracts from the possibility that domestic banks might have 
reserves available to cover customer defaults or that the government might 
implicitly or explicitly guarantee the banks' external debts. 

L?/ Households are assumed to hold domestic money only in the form of 
bank deposits. 
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loan rate is freed from official controls. However, the domestic deposit 
rate is still subject to an official ceiling, and capital controls are 
assumed to prevent domestic depositors from moving their funds abroad. L/ 
While this partial removal of capital controls allows domestic banks 
access to international markets, the markets' evaluation of the domestic 
borrower's creditworthiness is a crucial determinant of the nature of this 
access. To analyze the role of creditworthiness considerations, the 
optimal exchange rate arrangements for a partially liberalized economy are 
examined both when domestic borrowers are credit rationed by foreign 
lenders (i.e., they would like to borrow more at prevailing international 
interest rates but cannot) and when domestic borrowers are not credit 
rationed. If "equilibrium" credit rationing exists, it would reflect the 
profit maximizing decisions of lenders rather than any official 
restriction or constraint. 

In the third case, the formulation of exchange rate policy is 
considered for a completely open and liberalized domestic financial system 
in which all capital controls and domestic interest rate ceilings have 
been removed. Once again, however, domestic borrowers may or may not be 
subjected to "equilibrium" credit rationing by international lenders. 

It should be stressed that our analysis of the design of exchange 
rate policy is focused on the issue of what exchange rate arrangements 
would over time stabilize output or prices rather than what type of short- 
term exchange market intervention would best offset a specific shock. As 
a result, our concern is on the effects of alternative exchange rate 
arrangements on the equilibrium levels of output, prices, and interest 
rates that will prevail in the face of different patterns of foreign and 
domestic shocks. 

2. Structural relationships 

The economic structure described above can be represented by the 
following set of relationships: 

- 
(la> YE = y + +, + .y (bE-pt) + p2 (rm t - Ept+l + P,) + nt 

(under credit rationing) 

- 

(lb) y”t = Y + /Jo - '4 rbt + '5 (r m,t - EPt+l + P,) + n t 

(without credit rationing) 

L/ Our analysis also abstracts from the existence of curb markets which 
often develop when interest rates are controlled. 
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(2) P, - St + P: + Et 

(3) m: - pt + Y: + v1 (rm t - Epttl + pt) + vt , 

(4) b; - Nj+ht) + (I-$) f t 

(5) rnt = ht - k 

- 

(6) ht - h - $st 

(7) 'b,t = (l+U rf,t + Est+l - St 

(8) 
.* 

Q,t = It + Pt + gt 

(ga) Pt - 70 + 71 rb t -72 (rm t -EPt+l + p,> + -5 (b:-Q 
I 9 

(under credit rationing) 

VW Pt = 74 + 75 rb t - 76 (rm t - EPt+l + p,> I I 

(under no-credit rationing) 

(lo) rm t = rb t - w + xt 
, , 

(under full liberalization) 

and 0 5: 1 4 1 I a. 
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and: I-/ 
yt = level of output in period t 

pt = price level in period t 

EPt+l - pt = expected inflation rate 

pt = foreign price level in period t 

ht. = monetary base in period t 

mt 
= stock of money in period t 

b: = supply of domestic credit in period t 

f, = foreign credit to domestic banks measured in domestic 
currency 

St = exchange rate measured as the domestic price of a unit of 
foreign currency 

Estt1 - st = expected future change in the exchange rate 

'b,t = domestic loan rate in period t 

rm,t = domestic deposit rate in period t 

'f,t = foreign interest rate charged to domestic banks in period t 

* rt = foreign risk-free rate in period t 

Pt = risk premium charged by foreign lenders to domestic banks in 
period t 

K = required reserve ratio 

nt, ct, vt, gt, and xt = random shocks. 

E is the expectations operator. When placed in front of a variable 
it represents the expected value of such variable conditioned on 
information available up to period t. Expectations are fully rational in 
the sense that the expected exchange rate and price level are consistent 
with the model's structural relationships. 

Equations (la) and (lb) represent semi-reduced form supply function 
for domestic output when firms either are or are not credit rationed. The 

lJ All lower case letter, except those for interest rates, represent 
the log of the variable. 
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derivation of these relationships, which reflect both production functions 
and the conditions for labor market equilibrium is presented in 
Appendix I. I/ When firms are credit rationed, the supply of domestic 
output (y:) would be a positive function of the stock of real credit 
(bt - pt>. This reflects the fact that since firms must make wage 
payments in advance of their sales of output, credit rationing limits the 
amount of labor they can employ. In this situation, the firms' demand for 
labor would be determined by the amount of real credit available and the 
real wage rate they must pay. In addition, output would depend positively 
on real production shocks (nt) and the expected real return on deposits 
(‘rn t - RPt+l + Pt). Since the households' supply of labor is assumed to 
be a positive function of the real wage and the expected real return on 
deposits, 2/ a higher expected real return on deposits would increase the 
supply of labor and thereby the supply of output. 

Equation (lb) represents the supply of output when domestic firms are 
not credit rationed. In this case, firms can achieve their desired levels 
of borrowing and output at the prevailing set of prices, the wage rate, 
and interest rates (see Appendix I). Although the real stock of credit 
would no longer impose an exogenous constraint on their activities, the 
level of the nominal loan rate would affect the amount of borrowing the 

lJ As noted earlier, firms may potentially face either disequilibrium 
or equilibrium credit rationing. In an economy closed to external 
financial transactions and where interest rate ceilings are set far below 
market clearing levels, banks may not be able to attract the level of 
deposits that would allow them to create a stock of credit that equals the 
firms' desired amount of credit at the ceiling loan rate. Such 
disequilibrium credit rationing would restrain domestic output by limiting 
the amount of labor that firms could hire. Alternatively, even if 
domestic banks have access to international financial markets, equilibrium 
credit rationing of firms could occur if the profit maximizing decisions 
of international lenders led them to credit ration domestic banks. 
Domestic banks would then in turn be forced to credit ration domestic 
firms. 

2J This is based on the "normal assumption" that the substitution 
effect of a higher expected real deposit rate on the households' supply of 
labor services outweighs the income effect. See Isard, Mathieson, and 
Rojas-Suarez (1989) for a derivation of this labor supply function. When 
capital controls are totally removed, the households can hold foreign 
assets and the covered foreign interest rate would also affect labor 
supply decisions. However, since we have assumed that demand deposits and 
foreign assets are regarded as perfect substitutes in the households 
portfolio, the expected real return on deposits would be equal to the 
expected real return on foreign assets. Thus the expected real return on 
deposits would serve as a proxy for the real return on both assets. 
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firms would undertake to satisfy their need for working capital. I/ As a 
result, the firms' demand for labor and for working capital loans would be 
a negative function of the real wage rate and the loan rate. In this 
situation, the conditions for labor market equilibrium imply that the 
supply of output would depend negatively on the loan rate. Moreover, just 
as in the credit rationing case, the supply of output would also depend 
positively on real production shocks and the expected real return on 
deposits. 

Equation (2) assumes that purchasing power parity holds apart from a 
white noise shock. Thus, changes in the domestic price level (pt) are 
determined by movements in the exchange rate (St), the international price 
of goods (pt) and a random shock (Et). 2/ The demand for money, 
represented by equation (3) is taken to be a positive function of the 
level of nominal income (pt + yg) and the expected real return on money 
(rm,t - Ept+l + pt) and is affected by a random shock (vt). J/ 

To simplify our analysis, we will assume that there is a direct 
relationship between the stock of base money (ht), the money supply (mt), 
and the stock of domestic credit (bf). In particular, banks are to be 
subject to a required reserve ratio of K percent on domestic deposits. A/ 
Since the authorities do not pay interest on required reserves and banks 
are taken as maximizing expected profits, they do not hold any excess 
reserves. 5J Moreover, since households are assumed to hold all of their 
money in the form of interest earning deposits rather than currency, the 
entire monetary base is held as reserves by commercial banks. In this 

lJ The nominal, rather than real, interest rate influences the desired 
level of borrowing because it is assumed that those working capital loans 
must be repaid withing the period. Firms thus borrow from banks to meet 
wage payments at the beginning of the period (when labor and financial 
markets are open) and then repays this borrowing at the end of the period 
after they sell their goods. While the level of borrowing would naturally 
be affected by the price level expected to prevail at the end of the 
period, it would not be affected by the change in the price level between 
this period and the next. 

2/ This shock has an expected value of zero and a variance of 0:. 

3J This shock has an expected value of zero and a variance of 04. 
A/ This reserve ratio is not applied to any foreign borrowing by banks. 
5J If the banks were risk adverse rather than risk neutral as assumed 

in our analysis, they might hold excess reserves. However, with risk 
neutrality, banks would only be concerned with expected profits that would 
be maximized by holding no excess reserves. 
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situation, the supply of credit is given by equation (4), I/ and the stock 
of domestic money is given by equation (5) (in log form). 

Exchange rate policy is represented by the reaction function in 
equation (6) which relates the stock of base money to an exogenous 
component and to movements in the exchange rate. The parameter 0 would 
take on the value zero with a flexible exchange rate and (in an absolute 
value sense) would be infinite with a fixed exchange rate. 

Equations (7)-(10) describe the economy's interest rate structure. 
Three alternative structures are examined. For the economy that is closed 
to external financial transactions and whose financial system is heavily 
regulated, the domestic loan (rb,t) and deposit (rm,t) interest rates 
would be constrained by ceilings established by the authorities (denoted 
by a bar over the interest rate). For the partially liberalized and 
opened economy, it is still assumed that the domestic deposit interest 
rate is constrained by an interest rate ceiling. However, the domestic 
loan rate would be linked to the international loan rate that 
international lenders charge domestic banks. Equation (7) states that 
deviations of the domestic loan interest rate from interest rate parity 
are solely accounted for by the remaining capital control (6') which is 
assumed to take the form of a proportional tax on borrowing from abroad. 
As represented by equation (a), the interest rate charged domestic banks 
by international borrowers (rf t) would reflect the risk-free 
international interest rate (it), any random component of the risk free 
rate (gt), 2J and the risk premium (Pt) that foreign lenders would attach 
to reflect the probability that the domestic banks would default on their 
obligations. 

As was argued earlier, the probability that the domestic banks would 
default on their obligations reflects the probability that the domestic 
firms would be unable to service their debts. In this situation, it is 
shown in Appendix II that the determinants of the risk premium that would 
reflect the probability of default would differ depending on whether or 
not international lenders credit ration domestic banks. When there is 

I/ The balance sheet of the commerciai banks imply: BF = (l-K)M, + Ft 
where Mt = 
Ft 

stock of domestic deposits, Bt = stock of domestic credit, 
= foreign borrowing by domestic banks expressed in domestic currency. 

Equation (4) is obtained by taking logs of both sides of the above 
expression and taking a Taylor series expansion of the right hand side. 4 
represents the proportion of domestic credit accounted for by (l-K)Mt. 
The value of Ft would depend on whether or not domestic banks are credit 
rationed by international lenders. When there is credit rationing, F, 
would be fixed by the lending decisions of international lenders. When 
there is no credit rationing, F, would adjust to the value that would set 
Bt equal to tp demand for loans (B$) on the part of domestic firms 
(i.e., Ft = Bt - (l-K)Mt). 

2/ The expected value of this random component is taken as zero and its 
variance is given by u ii- 
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credit rationing, this risk premium would be positively related to both 
the level of the domestic loan rate and the real stock of credit and 
negatively related to the expected real return on deposits 
(equation (9a)). The positive effects of the loan rate and the real stock 
of credit arise because higher values of these variables increase the 
scale of the domestic firms' debt-service obligations and thereby increase 
the probability that an adverse shock to production would leave firms 
unable to service those debt obligations. In contrast, a higher expected 
real deposit rate would, in a general equilibrium context, increase the 
supply of labor l/ and reduce the real wage confronting firms, thereby 
allowing them better to service their debts. When there is no credit 
rationing, firms can achieve their desired level of borrowing, which will 
be a function of the level of the loan rate and the real wage 
(Appendix I). In this situation, equation (9b) indicates that the risk 
premium would be a positive function of the loan rate (since the firm's 
debt-service obligations would be higher) and a negative function of the 
expected real return on deposit (since this would increase the supply of 
labor and reduce the real wage facing the firm). 

Finally, in the case of a completely open and liberalized economy, 
all capital controls are removed, and depositors would be free to 
substitute between holding domestic deposits and foreign assets. If 
households are risk neutral, they would adjust their holdings of these 
assets until the expected risk-adjusted yield on each instrument was 
identical. Just as foreign lenders, domestic depositors would want to 
earn a return on domestic deposits that would compensate for the risk that 
domestic banks would default on their obligations to foreign creditors 
and domestic depositors. 2/ To simplify, we will assume that depositors' 
evaluation of the banks' default risk is the same as that of the foreign 
creditors. As indicated in equation (lo), this implies that the domestic 
deposit rate (rm,t) would equal the nominal loan rate (rb t) less real 
intermediation costs (w). In addition, the deposit rate is assumed to be 
affected by a random shock (xt). 2/ 

To close the model, it is assumed that the output and money markets 
clear and that expectations are formed rationally in the sense that 

I/ Based on the "normal assumption" mentioned in the discussion of 
equations (la) and (lb). 

2/ We are abstracting from the presence of deposit insurance 
guarantees. 

3/ Since the country faces given world prices of traded goods (apart 
from a random shock element), domestic aggregate demand (not specified) 
and the supply of domestic output (equations (la) and (lb)) would combine 
to determine the level of the trade balance. In addition, the exogenous 
variables in our model are taken as constants (apart from any random shock 
elements) over time. 
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economic agents use all the relevant and available information in forming 
their forecasts of the future price and exchange rate levels. IJ 

IV. Exchange Rate Policy under Alternative Financial Structures 

Our model can be used to consider the type of exchange rate policy 
(as characterized by the value of 4) that will best stabilize output or 
the domestic price level under alternative financial structures when the 
economy is confronted with shocks affecting foreign prices (ct), the 
supply of domestic output (nt>, the domestic demand for money (vt), the 
international loan rate (gt), and the deposit rate (xt>. 2/ Output 
instability is measured in terms of the variance of output around the 
expected steady state level of output (E(yF-E(yF))*). In this case, the 
authorities' policy problem can be represented as: 

(11) z1 t - min E(yE - Ely:)) 2 
9 

MyI 

Since the expected values of all shocks in the model are zero, E(yE) 
would be the solution for yt when all of the error terms are dropped from 
the equation system. 

Alternatively, the authorities might desire to stabilize the price 
level. Price instability is calculated similarly as the variance of the 
price level around its expected steady state level (E(pt-E(pt))*). In 
this case, the authorities policy problem becomes: 

(12) z* t I 
= min E (P, - E(p,))* 

(9,) 

lJ The simple stochastic process specified for the shocks (i.e., all 
are distributed normally with zero mean and constant variance) and for the 
exogenous variables (i.e., their expected value is assumed to be constant) 
greatly simplified the analysis. A more complete and realistic dynamic 
system could be obtained if we had allowed at least part of the shocks to 
have permanent effects. Such an extension of our work, however, remains 
as future research. 

2J Earlier analyses of the specification of optimal exchange rate 
management in the presence of economic distrubances can be found in 
Benavie (1983), Bhandari (1985a), (1985b), (1985c), Daniel (1985), 
Driskill and McCafferty (1985), Eaton (1985), Flood and Hodrick (1985), 
Harkness (1985), Helpman and Razin (1987), and Turnovsky (1985). 
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While the authorities would presumably be interested in both output and 
price stability (with various degrees of importance attached to each 
objective), we will separately examine--as two polar cases--the 4s that 
will yield either the greatest output stability or the greatest price 
stability. This will allow us to identify how exchange rate policies 
heavily weighted in favor of one or the other of the objectives would 
differ and possibly conflict. 

As indicated in Table 1 (and in Appendices III to VI), the optimal 
degree of exchange market intervention (as given by the scales and signs 
of the 4s) for either of the two polar objective functions depends on both 
the nature of the economy's financial structure and the terms and 
conditions under which domestic borrowers can access international 
financial markets. In addition, these factors determine the types of 
shocks to which the 4s are sensitive. However, given the nature of the 
authorities' price or output stability objective, the response of the 4s 
to increase in the variances of the various shocks (i.e., the signs of the 
partial derivatives of the 4 with respect to the shock variance) tends to 
be similar across financial structures. 

1. A fully regulated financial system 

An economy with a fully regulated financial system is assumed to be 
closed to external financial transactions and to have domestic interest 
rates subject to binding ceilings (i.e., r, t = Frn and rb t = rb). In 
this case, equations (la) and (2)-(6), as well as the assumption of output 
and money market equilibrium, characterize the economy's structure. IJ As 
a result, the optimal value of the exchange rate intervention parameters 
that would best stabilize either output or the price level, are affected 
by shocks to foreign prices, real output, and domestic money demand but 
are unaffected by the behavior of international interest rates. The 
irrelevance of foreign interest rate shocks in this case reflects the 
assumption that domestic residents are totallv cut off from international 
financial markets by capital controls. 

a. Output stability 

As shown in Appendix III, the value of the exchange market 
intervention parameter (4,) that minimizes output instability may be 
either positive or negative depending on whether the supply of output is 
more responsive to changes in either the real supply of credit or the real 
return on time deposits (see equation (la)). L?/ The reasons for this 
ambiguity can be illustrated by considering the economy's response to an 
unexpected shock that increases the demand for money. This excess demand 

lJ In this case $ = 1 since no foreign borrowing is allowed. As a 
result, the changes in the domestic supply of credit reflect changes in 
the monetary base. 

2J The derivation of the supply of output when all borrowers are credit 
rationed is discussed in Appendix I. 
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Table 1. Optimal Exchange Market Intervention 
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- 19 - 

for money would lead the exchange rate to appreciate and the price level 
to fall. As the domestic price level declines, the real supply of credit 
would rise (thereby stimulating output). However, since the domestic 
price level would have fallen below its long-term expected level, this 
would create the expectation of a future rise in prices, and this would 
lower the expected real return on deposits 1/ (thereby reducing output). 
If the supply of real credit effect dominates (~1 > ~2), for example, then 
a positive money demand shock, which would lower the domestic price 
level, would also raise output. In contrast, if j.bl < ~2, a positive 
money demand shock would lower both the price level and output. When the 
authorities want to stabilize domestic output, it is therefore not 
surprising that their exchange rate policy would have to differ depending 
on whether a money demand shock or a foreign price shock raised or 
lowered income. To avoid a long taxonomy of cases in what follows, we 
will focus on the formulation of exchange rate policy when ~2 > ~1. 

If the authorities are primarily interested in stabilizing output, 
then dy would generally be positive when ~2 > ~1 (Table 1). 2J In this 
case, any shock that produces an exchange rate appreciation would then 
lead the authorities to increase the stock of base money (see 
equation (6)). It has already been noted that, when /.Q > ~1, any decline 
in the price level (which would be associated with an exchange rate 
appreciation) would lead to a fall in output. If the authorities 
therefore increase the stock of base money as the exchange rate 
appreciates, this would increase the supply of real money and credit 
thereby stimulating output, which would help offset the initial decline in 
output. 

As indicated in Table 1, any increases in the variances of the 
underlying shocks would naturally influence the scale of optimal exchange 
market intervention. For example, an increase in the variance of foreign 
price shocks (a higher 0:) would lower the optimal 4y (i.e., a move 
toward greater exchange rate flexibility). This result reflects the fact 
that a positive foreign price shock would initially raise the price level 
and increase both the expected real return on deposits and output. 2/ 
Since the higher price level would reduce the real money supply, the 

lJ Since all shocks in our model have an expected value of zero, the 
expected future price level (Ept+l) is determined by only the non- 
stochastic elements in our model and would therefore be unaffected by any 
temporary money demand shock. As a result, the real return on deposit 
(Fm-Et+l+Pt) fall as pt declines since it would be expected that the price 
level would eventually rise to its long-run value. 

2/ As shown in Appendix III, 4 
the variance of money demand shot % 

will be more likely to be positive as 
rises relative to the variance of real 

output shocks. 
J/ The increase in the expected real returns on deposits occurs as the 

price level rises relative to the expected steady-state price level (which 
is unaffected by transitory shocks). This would raise output (see 
equation lb). 
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resulting excess demand for money would lead to an appreciation of the 
exchange rate. As the exchange rate appreciates, the initial rise in the 
price level (due to the positive foreign price shock) would be partially 
offset. As a result, the expected return on deposits and output would 
fall. The magnitude of these offsetting effects rises as the degree of 
exchange rate flexibility increases. Therefore, as the variance of 
foreign price shocks increases, the authorities would find it optimal to 
rely on greater exchange rate flexibility to offset these shocks. 

In contrast, an increase in the variance of money demand shocks (a 
higher 02) would lead to the adoption of less exchange rate flexibility 
(see Appendix III). This result differs from the traditional conclusion 
that a high variance of "monetary" shocks raises the desirability of 
greater flexibility of exchange rates. JJ Our result differs from the 
traditional conclusion because many of tht! earlier analyses gave the 
authorities the object of stabilizing consumption and have taken output as 
exogenous and fixed (apart from a random component). 2J In our analysis, 
however, monetary shocks directly affect output through the assumption 
that real credit is needed to finance the production process. In 
particular, output is affected by changes in the real stock of credit and 
the expected real deposit rate as well as by random output shocks 
(equations (la) and (lb)). As a result, the exchange rate (and price 
level) movements that are needed to restore money market equilibrium in 
the face of a money demand shock could affect the real return on deposits 
and thereby output. In fact, the closer that dy is to zero (a flexible 
exchange) the greater would be the effects of a money demand shock on the 
expected real return on money. In this situation, the authorities could 
help stabilize output by undertaking greater exchange market intervention 
(increasing 4y) as CT: rose. As a result, more of any positive money 
demand shock would be satisfied through increases in the money supply (and 
therefore increases in foreign exchange reserves) rather than declines in 
output or a fall in the price level. 

Alternatively, if the variance of output shocks (a:) increases, then 
output instability would be minimized by reducing 4y. A positive output 
shock would not only raise output but would also lead to an appreciation 
of the exchange rate (since it would create an excess demand for money). 
With ~2 > ~1, any exchange rate appreciation would lower output and 
thereby help offset the effects of the positive shock to the supply of 

I/ See, for example, Frenkel and Aizenman (1982). 
2J When the objective is to stabilize consumption in the context of an 

exogenously determined output and zero capital mobility, flexible exchange 
rates are preferable in the presence of monetary shocks because the 
current account and, therefore, consumption remains unchanged. While our 
result would be similar to the traditional conclusion if ~1 > ~2 in the 
present case, our later analysis of a partially or fully liberalized 
economy that is not credit rationed will show that our nontraditional 
conclusion if hold even when the relative size of p, and ~2 are 
irrelevant. 
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output. A decline in 4y would amplify the offsetting appreciation of the 
exchange rate and would therefore amplify the offsetting effect on output. 

b. Price stability 

When the authorities are principally concerned with maintaining 
price stability, exchange rate policy also involves interventions that 
would reduce (increase) base money as the exchange rate depreciates 
(appreciates). 4 

P 
is therefore positive (see Appendix III). Such a 

strategy would he p stabilize the price level by creating money market 
conditions that would lead to exchange movements that offset any initial 
appreciation or depreciation. For example, an initial appreciation of the 
exchange rate would lead the authorities to increase the monetary base. 
This increase in the monetary base would create an excess money supply 
that would produce an offsetting depreciation of the exchange rate. In 
the sense that both 4, and 4p are positive, then there is no fundamental 
conflict between the exchange market policies that will promote output and 
price level stability in the case of a fully regulated financial system. 

As in the case when output stability was the objective, the 
authorities would find it optimal to reduce the scale of their 
intervention as the variance of foreign price shocks (cJ?) increases. This 
allows exchange rate movements to have greater scope to offset the effect 
of the foreign price shock on the domestic price level Table 1). 
However, 1 as the variances of demand for money shocks (q,) or real output 
shocks (a:) increase, the authorities' intervention in the exchange market 
would become more active (4, would rise). Since a positive money demand 
shock (or a positive supply of output shock) would create an excess demand 
for money, this would lead the exchange rate to appreciate which would 
drive down the domestic price level. To stabilize the domestic price 
level, the authorities would increase base money so as offset the money 
demand shock (or the effect of a positive shock on that demand for 
money). 

One conflict between an exchange rate policy designed to stabilize 
output and that designed to stabilize prices thus occurs in the optimal 
response to an increase in the variance of output shocks. When output 
stability is the objective, the authorities would reduce 4, in order to 
allow exchange rate movements greater scope for offsetting the initial 
effects of the shock on output. However, larger exchange rate 
adjustments would conflict with the price stability objective. 

2. A nartiallv opened and liberalized economy 

As a first step in liberalizing the country's financial structure, 
the authorities are assumed to allow banks to borrow abroad and to use the 
proceeds to fund loans to domestic borrowers. The authorities are also 
assumed to free the domestic loan rate from interest rate ceilings. Some 
capital controls continue to exist. Domestic depositors are still 
prohibited from moving their funds abroad, and foreign borrowing by banks 
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is taxed (at rate 8). Moreover, the interest rate ceiling on the deposit 
rate is maintained. 

As the authorities begin to liberalize the domestic financial system 
and to open the economy to external financial transactions, exchange rate 
policy will for the first time be affected by the perceived credit- 
worthiness of domestic borrowers in international markets. If domestic 
banks are credit rationed by international lenders because of credit- 
worthiness considerations, for example, they would be unable to obtain the 
amount of credit that they would find profitable (at existing 
international interest rates) to lend to domestic firms even when capital 
controls are weakened or eliminated. In this situation, the interest 
rates that the banks would be charged by international lenders would be 
below the "shadow" price that firms would attach to an additional dollar 
of credit 1/ and changes in international interest rates would not affect 
the amount of external borrowing undertaken by domestic borrowers. 2/ In 
contrast, if domestic borrowers are not credit rationed, 2/ then changes 
in international interest rates would affect domestic borrowers' use of 
international markets. 

In order to analyze how the authorities' exchange rate arrangements 
are affected by the creditworthiness considerations, we first consider 
the case when domestic banks are credit rationed by international lenders 
and then the case when they are not. 

I/ As discussed earlier, such credit rationing would arise if 
international lenders took the view that the expected profit of an 
additional dollar of lending was zero or negative because such lending 
would increase the probability of default sufficiently to more than offset 
the higher interest income associated with the new loan. Since even with 
credit rationing some foreign credit could be made available to domestic 
borrowers, the total amount of credit available to borrowers in a 
partially open and liberalized economy would typically be larger than that 
in the closed economy considered in the previous section. 

2/ This would be strictly true only as long as any increase in 
international interest rates does not lower the domestic borrowers' 
desired level of borrowing below the amount of credit made available by 
international lenders. 

J/ Even when domestic borrowers are not subject to equilibrium credit 
rationing, the interest rate paid on external borrowing would still be 
affected by creditworthiness considerations (equation (8)). As a result, 
the interest rate premium (relative to the risk free international 
interest rate) that domestic borrowers would have to pay would rise as 
their level of borrowing increased relative to their steady state level of 
borrowing. 



a. A partially liberalized economy facing 
equilibrium credit rationing 

If domestic banks Eace credit rationing by international lenders, 
then the type of exchange rate policies that would best stabilize output 
or prices would not differ from those used in the fully regulated economy 
considered in the previous section. In terms of our model, this situation 
arises because, when international lenders credit ration domestic banks 
(and thereby domestic fi.rms), equations (la) and (2)-(6) fully 
characterize the determinants of domestic output and prices. As already 
discussed, the loan rate does not represent the marginal cost of funds 
with credit rationing and therefore does not enter into the determination 
of output and prices. I-/ Hence, the scale of intervention would not be 
affected by the variability of international interest rates (a;) or the 
degree to which the authorities weaken their remaining capital controls on 
external borrowing (as giTren by P). 

If international interest rate shocks do not alter private behavior 
because of credit rationing. eschnnge rate policy can be focused on 
mitigating the effects of shocks to foreign prices, the demand for money, 
and the supply of output. The similarities in the terms and conditions 
under which domestic borrowers can obtain additional credit in a fully 
regulated financial system and in a partially opened system when there is 
credit rationing by international lenders leads to similar eschange market 
intervention strategies (Table 1). Since the rationale for these 
intervention strategies was discussed in the previous section, we will 
instead turn to the case when capital controls are relaxed and domestic 
borrowers are not credit rationed. 

IJ This reflects the fact that, at the margin, changes in international 
interest rates would affect domestic borrowers' excess demand for credit 
but would not alter the amount of external credit made available (which is 
constrained by credit rationing). As noted earlier, this assumes that the 
foreign interest rate does not reach a level where it drives the excess 
demand for credit to zero. It should be noted that the "equilibrium" 
credit rationing confronting domestic borrowers in this case differs from 
that evident in the closed financial system considered in the previous 
section. In the case of the closed economy, "disequilibrium" credit 
rationing arose because the authorities set ceilings that kept interest 
rates below their market clearing levels. It would be possible in an 
economy with effective capital controls but a liberalized domestic 
financial system (i.e., where interest rate ceilings were removed), that 
domestic borrowers might or might not be credit rationed by domestic 
banks. See Isard. Mathieson, and Rojas-Suarez (1989) for an analysis of 
this situation. In the current case, however, credit rationing, if it 
exists, is an "equilibrium" phenomena reflecting the desire of lenders not 
to become overesposed to a particular borrower (i.e., not to lend beyond 
the point where the e:ipected profit on the last dollar of lending is 
zero). 
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b. A partial liberalized economy not facing 
equilibrium credit rationing 

When domestic borrowers are not credit rationed by international 
lenders, the economy's structure is represented by equations (lb), (2), 
(3), (5)-(g), and (9b). In this case, international interest rate 
variability affects domestic borrowing, spending and employment decisions 
(Appendix IV). As a result, the authorities' exchange rate arrangements 
would generally be designed to mitigate the effects of interest rate 
shocks, as well as shocks to foreign prices, output, and the demand for 
money. 

(1) Outnut stability 

If the authorities' objective is to stabilize output, the 
optimal intervention parameter (4 ) would take on a positive value when 
the variance of monetary shocks (defined to include foreign price shocks) 
dominates the variances of shocks to foreign interest rates and output. 
This exchange rate policy arises because a positive shock to either the 
foreign loan rate or the demand for money leads to a decline in output 
that could be offset by exchange market intervention that: increases the 
monetary base. For example, consider an unanticipated monetary shock 
which increases the demand for money. This excess demand for money would 
in turn lead to an appreciation of the exchange rate (and, as a result, a 
fall in output) l/ in order to restore money market equilibrium. 
is positive, the monetary base would increase as the exchange rate 

If dy 

appreciates, and this would help restore money market equilibrium without 
as large an appreciation of the exchange rate (or fall in income.) 

The value of the optimal intervention parameter naturally changes as 
the variance of the various monetary, interest rate, and real shocks 
increase. When the variance of money demand shocks increases, for 
example, the value of the exchange rate intervention parameter would 
increase implying greater exchange rate fixity. 2/ This occurs because, 
just as in the fully regulated economy, the dependence of output on the 

I/ The appreciation would work to increase the loan rate and reduce the 
return to deposits which would generate a lower level of output (equation 
(lb)). As the exchange rate appreciated, its value would decline relative 
to its expected steady state level (Est+l), which would create the 
expectation of a future exchange rate depreciation. This would raise the 
domestic loan rate relative to the international loan rate (equation (8)). 
In addition, the domestic price level would also decline (due to the 
exchange rate appreciation) relative to its expected steady state level 
(Ept+l) thereby creating the expectation of a future increase in prices. 
Such an expectation would reduce the expected return on deposits as long 
as Frn remained constant. 

2/ In the case when dy > 0, an increase in the variance of foreign 
price shocks would lead to a lower value of 4,. This result is similar to 
that obtained in the fully controlled economy. 
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financial constraint as well as the presence of capital market 
imperfections imply that monetary shocks have real effects even under 
flexible exchange rates. In particular, since the nominal deposit rate is 
still subject to an official ceiling, a positive shock to the demand for 
money would result in a decline in both the real deposit rate and output 
as the exchange rate appreciated. lJ Moreover, the exchange rate 
appreciation would lead to an increase in the loan rate (see equation (7)) 
which would induce a further decline in output. If the exchange rate was 
instead to remain fixed (i.e., $y =i Q), then domestic prices and the loan 
interest rate would remain constant, implying no change in output. Z?/ The 
only impact of this shock would be an increase in foreign reserves. As a 
result, in order to stabilize output, exchange market intervention would 
increase as the relative variance of monetary shocks increases. This 
result again differs from the traditional conclusion that flexible 
exchange rates are optimal if monetary shocks dominate the system in part 
because our objective is output rather than consumption stability. 

Since the exchange rate flexibility lowers the impact of real shocks 
on output, an increase in the variance of output shocks (0;) would lead 
the authorities to reduce the scale of their exchange market intervention. 
Once again, this result contrasts with the traditional conclusion that a 
fixed rate would be best at stabilizing consumption in the face of 
greater variability of real shocks. This again reflects our output 
stability objective as well as our model's linkages between output and the 
money market, In particular, a positive output shock would raise the 
demand for money and lead to an exchange rate appreciation and thereby a 
lower price level. Since the expected steady state price level is not 
affected by transitory shocks, the decline in price level would create the 
expectation of a future rise in prices (to the expected steady state 
level). Such expected inflation would reduce the real deposit rate (since 
the nominal deposit rate is fixed) and thereby decrease output 
(equation (lb)). The decline in output would also be exacerbated by the 
negative effect of the rise in the loan rate induced by the initial 

IJ A positive money demand shock would generate an exchange rate 
appreciation which would lower the domestic price level. As noted 
earlier, the expected steady state price level (Ept+l) would be unchanged 
by this transitory shock (since all shocks have an expected value of 
zero), and the lower initial price level would give rise to the expec- 
tation of a rise in the price level over time. Such inflation would 
reduce the real yield on deposits since Trn is fixed. 

2/ From Appendix IV, it is clear that when dy = Q, then 

apt arb,t ayt 
- = ___ = - = 0. 
av, avt avt 

J/ As shown in Appendix IV, this is strictly true as long as the effect 
of the variance of interest rate shocks is small relative to the combined 
effects of the other variances. 
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exchange rate appreciation. lJ This dec line in output would at least 
partially offset the initial direct effects of the positive output shock. 
If the exchange rate was instead fixed, the price level and the loan rate 
would remain unaffected by the output shock and no offsetting output 
adjustment would occur. 

Finally, an increase in the variability of the foreign interest rate 
would lead the authorities to reduce their intervention in the exchange 
rate market. A positive shock to foreign interest rates would raise the 
domestic loan rate and, therefore, would have a negative effect on output 
(equation (lb)). The decline in output would create an excess supply of 
money by reducing the demand for money, which would put pressure on the 
exchange rate to depreciate. However, since the expected steady state 
exchange rate is not affected by transitory shocks, this depreciation 
would push the exchange rate above its expected state value thereby 
creating the expectation of a future appreciation. Such expectations 
would lower the domestic loan rate (equation (7)) thereby helping to 
offset the initial foreign interest rate shock. More exchange rate 
flexibility therefore helps to insulate output from foreign interest rate 
shocks. 

(2) Price stability 

For a partially liberalized economy whose borrowers are not 
subject to credit rationing, the optimal intervention parameter (4,) is 
positive (negative) as the combined variances of the domestic monetary and 
real shocks (oi and 0;) are larger (smaller) than those for foreign price 
and interest rate shocks. For example, it has already been noted that a 
positive domestic shock (vt or nt) results in an appreciation of the 
exchange rate and in a reduction in the domestic price level. 
positive, 

If 4, is 
then the monetary base would increase as the exchange rate 

appreciates (see equation (6)). Such monetary expansion would tend to 
generate an exchange rate depreciation that would offset (at least 
partially) the initial decline in the price level. 

The effect of higher variances of the various shocks on $i, are 
similar to those obtained in the case of a fully controlled economy. 
Namely, if the variance of the domestic monetary shocks (a$) and real 
output shocks (0:) rise, the authorities would find it optimal to 
increase the value of 4 (Table 1). This reflects the fact that, if 
increased price variabi ity arises from domestic sources, it would be -5 
optimal to move toward a fixed exchange rate and allow the money supply to 
adjust readily to change in the demand for money associated with either 
money demand or output shocks. This would tie the price level to 

L/ As the exchange rate appreciates, its value would decline relative 
to the expected steady state level of the exchange rate (Est+l) which is 
unaffected by transitory shocks. This expected future depreciation would 
widen the wedge between the domestic loan rate and the risk-free 
international interest rate (equation (8)). 
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developments in the (relatively) more stable international economy. If 
instead, the variance of foreign price shocks (0:) rises relative to the 
variance of domestic shocks, it would be optimal to increase the 
insulation of domestic variables from those foreign shocks, and this can 
be achieved by increasing the flexibility of the eschange rate; namely 
by lowering the oPtima1 value of the foreign exchange intervention 
Parameter. IJ In contrast, a higher variance of foreign interest rate 
shocks would lead the authorities to raise dp. A foreign interest rate 
shock would raise the domestic loan rate and depress output. This 
decline in output would in turn reduce the demand for money and put 
pressure on the exchange rate to appreciate (which would lower the price 
level) To avoid this price change, the authorities would focus on 
stabilizing the exchange rate. 

In summary, a partial liberalization of capital controls and domestic 
interest rate ceilings may lead to either relative little or substantial 
changes in exchange rate policy. The key factor determining what policy 
changes are required would be the nature of the terms and conditions under 
which domestic residents can access international financial markets. If 
international ienders effectively credit ration domestic borrowers 
(leaving them with an excess demand for credit), the type of exchange rate 
policy that best stabilizes either domestic output or the price level 
would not be very different from that in an economy with a closed 
financial system. However, if domestic borrowers are not credit rationed, 
they will be able to obtain their desired level of international credit 
(while paying a higher interest rate as they increase the scale of their 
borrowing to reflect increased default risk). In this situation, the 
formulation of exchange rate policy would be affected by changes in the 
variability of international interest rate shocks as well as the nature 
of the remaining capital controls and restrictions on the domestic 
financial system. 

3. &fully liberalized and open economy 

The formulation of exchange rate policy in an economy in which all 
capital controls and domestic interest rate ceilings have been removed 
needs to take into account not only the terms and conditions under which 
domestic borrowers can access international markets but also the fact that 
domestic depositors are free to shift between holding domestic deposits 
and external assets. In terms of our model, the deposit rate (r,) is now 
endogenous (equation (10)). Moreover, in a competitive financial system, 
the deposit rate would differ from the loan rate only as a result of real 
intermediation costs (the LL~ in equation (10)) 2/ and a random shock. In 

1/ When $p = 0 (i.e.. fully flexible exchange rates), 

as, apt 
__ = -1 and c = 0 (see Appendix IV). The response of the loan rate to 
a't t 
these foreign shocks is also minimized when 4, = 0. 

2/ w would also reflect the required reserve ratio. 
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addition, it is assumed that the tax on foreign borrowing (8) is set equal 
to zero. While the removal of capital controls would eliminate official 
restrictions on access to international financial markets, the formulation 
of exchange rate policy would still be affected by whether domestic 
borrowers do or do not face credit rationing by international lenders. 

a. A fullv liberalized economv facing credit rationinp; 

When domestic banks are credit rationed by international lenders, the 
economy's structure is represented by equations (la), (2)-(8), (9a), and 
(10) * In this situation, the specification of the intervention parameter 
that would best stabilize domestic output becomes quite complex 
(Appendix V). In part, this reflects the fact that the authorities must 
now respond to a broad set of international price and interest rate 
shocks. Moreover, similar (e.g., positive) shocks to the international 
loan and deposit rates would have conflicting effects on the exchange rate 
and domestic output. As a result, knowledge of the relative sizes of the 
variances of the various shocks is needed to specify the optimal value of 

4,. Therefore, in what follows we will concentrate on identifying the 
optimal value of #, that would best stabilize prices. 

If the variance of foreign price shocks is small relative to the 
combined variances of the other shocks, then C$ > 0. l/ This result 
reflects the fact that a positive shock to eit er money demand, output, ii 
the loan rate, or the deposit rate would generate a potential excess 
demand for money and an appreciation of the exchange rate (and a decline 
in the price level). dp > 0 implies that the authorities would respond to 
the exchange rate appreciation by increasing the monetary base, and this 
would lead to at least a partially offsetting depreciation of the exchange 
rate (and thereby the initial decline in the price level). 

when dp is positive, 2/ the effects of increases in 05, UT, and 0: on 
the optimal value of 4, are identical (in sign) to those in the case of a 
partial liberalized economy facing credit rationing. In addition, the 
authorities would find it optimal to increase $p when either the variance 
of the loan rate shocks (a2) or the variance of the deposit rate shocks 

2 (a,)) increases. Notice f! t at, in the case of a partially liberalized 

I/ When the variance of foreign price shocks is relatively large, the 
sign of the optimal value of dp is unclear. On the one hand, a positive 
shock to foreign prices increases the domestic price level generating a 
potential excess demand for money that tends to appreciate the exchange 
rate. On the other hand, however, the resulting increase in prices might 
lower the supply of output if the coefficient representing the effect of 
the real stock of credit on output (~1) outweighs the coefficient 
representing the effect of the real interest rate on output. In that 
case, there would be a potentially offsetting decline in the demand for 
money which would tend to depreciate the exchange rate. 

2J As shown in Appendix V, the conditions for 4, > 0 also imply 
ast/act < 0. 
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economy facing credit rationing, interest rate shocks did not influence 4, 
since the deposit rate was fixed by interest rate ceilings and the foreign 
loan rate did not represent the true shadow price of an additional dollar 
of credit. While it is still true that the loan rate does not represent 
the shadow price of credit (since there is credit rationing) in the 
present case, positive loan rate and deposit rate shocks would raise the 
domestic deposit rate which would generate an excess demand for money and 
an appreciation of the exchange rate. To prevent or offset this exchange 
rate appreciation, the authorities would increase the stock of base money 
as the exchange rate appreciates. Moreover, as the variance of these 
interest rate shocks increases, so would the optimal degree of exchange 
market intervention. 

These considerations imply that, apart from the authorities' response 
to interest rate shocks, there is a strong similarity between optimal 
exchange rate arrangements that best stabilize the price level in a 
partially and fully liberalized economy. In part, this similarity 
reflects the fact that credit rationing acts as a remaining market 
"imperfection" in the system even when all capital controls and domestic 
restrictions are removed. 

b. Fully liberalized economy whose borrowers are 
not credit rationed bv international lenders 

When domestic borrowers are not credit rationed by international 
lenders, the economy is represented by equations (lb), (2), (3), (5)-(8), 
(9b) t and (10). Although all financial controls have been relaxed and 
there is no credit rationing, real and financial shocks still affect the 
behavior of output and the price level (see Appendix VI). This reflects 
our initial assumption that firms need to finance their wage bill by 
borrowing in advance from commercial banks and that loans are repaid 
during the current period. This "financial constraint" implies that (as 
indicated in equation (lb)) the supply of output depends on the nominal 
loan rate. l-/ As a result, there is a linkage between the real and the 
financial sectors that does not disappear even with the removal of capital 
controls and interest rate ceilings. To further clarify the role of 
financial constraint, consider a "classical" economy where all 
transactions take place simultaneously and the real sector is insulated 
from the behavior of financial variables. In our model, such an economy 
could be represented by assuming 4 = 75 = 0; that is, the supply of 
output only depends on the real interest rate. From Appendix VI, it is 
clear that in that case a monetary shock affects the nominal domestic 
deposit rate and the exchange rate in opposite directions but in the same 
magnitude and as a result leaves output unchanged indenendentlv of the 
exchange rate retime. 2/ In the case of a real shock to the supply of 

I/ See Appendix I for the derivation of this result. 
ayt 

2/ From Appendix VI, when /.Q+ = 0, then - = ~5 (S2 + R2) = 0 

avt 
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output, it can also be shown that the effect on the eschange rate would 
offset the effect on the interest rate, and, as a result, output changes 
proportionally to the real shock IJ also independently from the exchange 
rate regime. The irrelevance of the exchange rate regime in a world where 
real variables are independent of the monetary sector is a well known 
result (see Helpman (1981)); but it has also been shown 2/ that the choice 
of exchange rate regimes is a relevant issue in economies where the 
financial sector impinges on the behavior of the real sector. 

Since the authorities must now design their exchange rate policy to 
deal with broad range of shocks, 
dp is naturally quite complex. 

the specification of the optimal tiy and 
Even when the authorities are primarily 

concerned about price stability, the model does not yield unambiguous 
results unless some assumptions are made about the values of the 
parameters. However, when the financial constraint on firms has a 
determinant effect on the supply of output j, 2 we obtain results for the 
effects of the variance of the shocks on 4, that are similar to those 
obtained in the case of partial liberalization with no credit rationing. 

V. Conclusions and Unresolved Issues 

Our analysis indicates that the removal of capital controls and 
liberalization of the economy affects exchange rate policy both by 
broadening the set of shocks affecting the economy and by altering the 
nature of the impact of a given shock on domestic output and prices. For 
example, shocks to international interest rates would have an increasingly 
important effect on the economy (and therefore the formulation of exchange 
rate policy) as domestic borrowers and depositors can more freely engage 
in external financial transactions. While the optimal scale of exchange 
market intervention can vary with the nature of the economy's financial 
structure, these is nonetheless a similarity in the response of the 
optimal degree of intervention to increases in the variance of the various 
domestic and foreign shocks across all financial structures, as long as 
the authorities' basic price or output stability objective remains 
unchanged. At the most fundamental level, these similarities reflect the 
influence of the financial constraint facing firms that they must finance 
their working capital needs prior to the sale of their output. This 
creates real and financial sector linkages that determine the economy's 
response to the various domestic and real shocks. While changes in the 
economy's capital controls and domestic financial regulations can amplify 
(or reduce) the effects of a given shock on prices or output, the presence 
of the financial constraint ensures that the nature of that impact (i.e., 
whether it is positive or negative) is stable across financial structures. 

ak 
I/ From Appendix VI, when ~4 = 0. -y5 = 0, ~ = (1 + ~5(S3+R3)) = 1. 

ant 
2/ See, for example, Aschauer and Greenwood (1983). 
J/ That is when ~4 > ~5 + ql and that 75 > -yg (see Appendis VI). 



inatlon of dori~r-stic 
financial liberalizatinn and the removal of cspitnl controls wo:~!d not in 

i> c'cnt3ral create a prefer-ent:e for on+ particular t:;pe of e:ichaIige rate 
arrangement. The optimal change in exchange rate arrangements would 
reflect both the changes in the financial structure ot the economv as 
liberalization takes place and the relative sizes of the various shocks 
that impinge on the economy. 

Finally, our analysis indicates that the estellt of the changes in 
optimal eschange rate arrangements that would occur as financial 
liberalization takes place would be strongly influenced by the natlure of 
the terms and conditions under which domestic borrowers can access 
international financial markets. These terms and conditions would 
reflect both the nature of the country's capital controls and the 
decisions of international lenders regarding tile creditworthiness of 
domestic borrowers. As noted earlier, creditworthiness considerations 
influence both the interest cost of obtaining external credits and tIlc> 
availability of those credits if lenders become sufficiently concerned 
about the likelihood of default. As a liberalization proceeds, 
creditworthiness considerations therefore replace official restrictions as 
the key limitation on market access. This also implies that shifts in 
market perceptions of the creditworthiness of a country's borrowers could 
imply a sharp change in the nature of a country's optimal exchange rate 
arrangements, especially if this change in perceptions leads to the 
imposition of credit rationing. 

There are a number of important issues that we have not been able to 
address in our analysis because cf certain simplifying assumptions. SorIle' 

of these issues have considerable policy relevance. For esample, althoug!l 
we have assumed that the relationship between the stock of base money and 
the money supply would not be affected by the removal of capital controls 
or the domestic financial liberalization, this has clearly not been the 
case in most industrial countries. The money multiplier and the velocity 
of money have often been influenced by the removal of interest rate 
ceilings and the availability of new financial instruments. In addition, 
we have not allowed for the feedback effects between countries at 
different stages of domestic financial liberalization and employing 
different degrees of capital controls. Such feedback effects could be 
particularly important for countries on the periphery of the European 
Community, especially as 1992 approaches. Our analysis has also 
abstracted from the role of securities and equity markets. While 
incorporating the influence of these markets is clearly important, the 
requirement that firms fur,d their working capital needs (from whatever 
financial source) prior to production would ensure the existence of strong 
real and financial sector linkages no matter how complex the financial 
structure. Finally, we have ignored the effect of different types of 
fiscal systems on capital flows and the I.ocation of financial and real 
activity. Examining the effects of these factors on the relationship 
between financial structure and eschange rate policy leaves considerable 
scope for future work. 
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Derivation of the Azgrezate Supplv Function 

Assume that the production sector of the economy is composed of s 
identical entrepreneurs who masimize the expected utility of their 
planned consumption over time. Assume that the entrepreneurs are risk 
neutral and, therefore, that their instantaneous level of utility (U,) is 
linearly related to the level of their consumption. Thus, 

(1.1) Ut = act 

with "a" representing the marginal utility of consumption. 

Each entrepreneur owns a firm and produces a single homogeneous good 
(Y) using capital (K) and labor (L). It is assumed that the output 
produced by each firm is subject to a random shock (N). While all 
entrepreneurs are assumed to share and to know the distribution of the 
shocks, they do not know the actual value of the shocks that will hit 
their output during the current and future period. Assume that each 
firm's output is given by the following linear homogenous production 
function (f): 

(1.2) Yt = ft &, Lt) + Nt 

and the random shock affecting each firm is normally distributed over the 
range between -a and m with zero mean, constant variance, and density 
function g(Nt). 

It is assumed that entrepreneurs need to make wage payments to 
employees at the beginning of each period and to finance their wage bill 
by borrowing from the domestic sector. Those loans (B) are obtained at 
the borrowing rate rb and repaid at the end of the period when the firm 
sells its output. Thus, the entrepreneur faces the following constraint: 

(1.3) Et wt Lt -=- 
Pt p t 

where: wt = wage rate in period t 

P, = price of the domestic good in period t. 

In addition to their demand for labor and consumption plans, the 
entrepreneur also formulates plans for investment (Kt+l - Kt). For 
simplicity, it is assumed that capital does not depreciate over time and 
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that capital can be sold at the same price as that prevailing for current 
output. The entrepreneur's budget constraint will be given by: 

(1.4) Ct + K 
t+l - Kt = 't - [l+rb,t] ptiPt) Lt 

In formulating plans, the entrepreneur recognizes that some 
production shocks will leave the firm unable to service its debt 
obligation out of the proceeds from the sale of its output. Let Nt 
denote the scale of the shock for which the firm's entire output is just 
sufficient to meet its debt obligations, thus: 

(1.5) N: = [l+rb,t] (Wt'Pt] Lt - ft I"t' "t] 

with C =K 
t t+l 

= 0 at this point. 

When a shock is more negative than N*, the firm is considered to be 
in a situation of "default" in which the Entrepreneur "dies"--i.e., his 
current and future consumption is zero. These random shocks have 
important implication for the behavior of the supply of output by firms. 
This is so because uncertainty about production outcomes leads to risk 
premia on loans to firms and, in some cases to quantitative credit 
rationing. In what follows an entrepreneur's supply of output will be 
derived under two alternative assumptions: (a) at the prevailing interest 
rates, the firm is able to obtain its desired amount of bank loans and (b 
at the prevailing interest rates, the firm is credit rationed in that its 
demand for real bank loans exceeds the actual supply. 

> 

1. No credit rationing 

Letting V(.t) represent the entrepreneur's value function (indirect 
utility function), his optimization problem becomes: 

(1.6) V (.t) = max E 
I 
LJt+/3V(.t+l) I 

(Ct, Kt+l, Lt) 

subject to the budget constraint given in (1.4), the production function 
given in (1.2) and the utility function given in (1.1); and where /? is the 
discount factor and E is the expectations operator. 

The first order conditions for a maximum imply that: 

(1.7) af 
$t = (l+qJ 2 

t t 
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(1.8) $ = [I+ 2) Qt+l 

APPENDIX I 

where Qt represents the firm's probability of nondefault at time t, 

and is given by: e g(Nt)dNt 
t 

(1.9) ct = f,p,' "t) + "0 - ['+%,t] &/Pt]Lt - Kt+l + % 

Equation (1.7) implies that labor is hired up to the point where its 
marginal product equals the expected real wage adjusted for the cost of 
borrowing. Equation (1.8) represents the optimal intertemporal 
allocation of consumption and equates the ratio of current to future 
discounted marginal utilities of consumption to the expected marginal 
return (in terms of goods) from investment. Equation (1.9) states that 
the entrepreneur's consumption must satisfy his budget constraint. 

Total differentiation of equation (1.8) and an updated (to period 
t+l) version of (1.7), lead to the following two equation system 

Q t+l a2ft+1 + (l+ z12g(N:+$ 

aK:+l 

a f:,l 

aL:+l 

Q 
a*ft+l 

t+l aK t+l aLt+l 

(l+E(rb, t+l>) dE rc] + E & d(l+E(rb,t+l)) 

= L t+l d(l+E(rb t+l)) 
I 

+ g(N* t+l)(l+E(rb t+l)) Lt+l dE , 

dK 
t+l 

dL 
t+l 

The determinant of the coefficient matrix (A) will equal 
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(1.10) A = Qt+l 
a*ft+l 2 a*%+1 a*ft+l 

- ~ 
aK 

t+laLt+l 1 
aK2t+1 * aL:,l 1 

- $= [I+ 2)’ g(N;+l) 

t+l 

In a nonstochastic environment with diminishing returns, the term in 
square brackets is negative. However, in a stochastic environment, the 
second term would be positive. Since the probability of Nt+ occurring is 
typically much smaller than the probability of nondefault, 1 & is assumed 
that A < 0 (which would be true in a nonstochastic environment). This 
will yield the firm's implicit demands for capital and labor as: 

(1.11) Kt+l = l+E(rb,t+l >, EW t+l'Pt+l) I 

with at/a l+E(rb t+l a< 
, aw t+l'Pt+l) < O 

(1.12) Lt = l(l+rb t, W,/EP,) 
, 

with al/a(l+rb,t) < 0; 
al 

awtht) < O 

Equation (1.11) indicates that, if the entrepreneur expects that the loan 
rate or real wage will rise in period t+l, other things equal, it will 
reduce its investment since it will be more costly to hire the labor 
needed to work with that capital in period t+l. Similarly, if the current 
loan rate or real wage increases, the firm will reduce its current demand 
for labor (equation (1.12)). 

To proceed towards a solution for the short-run aggregate supply 
function, assume that the production function takes the following form: 

(1.13) Yt = K; L;l-o) + N 
t 

Let us now focus on small deviations around the firm's steady-state 
level of output such that the stock of capital in period t equals its 
steady-state value. Using bars over a variable to denote its steady-state 
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value and lower cap letters (with the exception of the interest rates) to 
denote the natural-log value of a variable, we obtain: 

(1.14) y, - it = [l-a) [lt-yt) + nt 

since in the steady-state, & = 0 

Using equation (I.l*), equation (1.14) becomes: 

(1.14') y, - ;, = (l-a) '1 In 't + [ 0 - 121n[l+rb,t) - it 

Pt 1 +n 
t 

Next, assume equilibrium in the labor market by equating 
for labor (equation (1.12)) to the following classical supply 
equation: 

(1.15) 

aLE 
> 0 and 

aLF 

a l+r, t 

l--J 

>o 

l+E"t 

the demand 
of labor 

where: rm,t is the interest rate paid on holdings of bank deposits and 

En, is the expected rate of inflation. 

Totally differentiating the equation representing equilibrium in the 
labor market and solving for d Wt , we obtain: II - Pt 

(1.16) md[l+rb,t) + k 
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where: 
%=yqjqO 

From equation (1.16) we postulate the following semi-log-linear 
version of the real wage rate equation: 

(1.17) - 64rb t - 65rm t + 6 
, , 5[Ept+1-pt) 

with = 
&4' 

s5 > 0 

Finally, subst ituting equation (1.17) into equat ion (1.14), we obtain 
the aggregate supply function under no credit rationing 

(1.18) y, - ;, = p3 - '4'b,t + '5rm,t - ' 5(Ept+1-pt] + nt 

with p 4' /J5 > 0 

2. Credit rationing 

If the firm is confronted with credit rationing, then the amount that 
it can borrow must equal the available supply of funds (Bs) 

Bt < B; 

In this case, the firm's optimization problem becomes: 

(1.19) V (.t) = mas E Ut+/?V(.t+l) B"t -_- 
pt I 

Kt, Kt+l, L,1 

and X is a Lagrange multiplier. 

As the credit rationing constraint is assumed to be binding, the 
demand for labor becomes 
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(1.20) Lt = B; Pt 
-- 

Pt w t 

As a result, diviations of output from its steady-state position 
takes the following form (in log form): 

(1.21) y, - y, = (l-a) [bs- p, - In 't - a] + nt I-1 pt 
once again, equating the demand for labor function to the supply of labor 
function; totally differentiating the resulting equation and solving for 

(1.22) 

Wt 
S 

where A 
2 

=l+p aL >l 
t a (Wt/Pt> 

Therefore, we can postulate the following semi-log linear version of 
the real wage equation: 

(1.23) 
= &O + sl(b~-pt) - 62[rm,t- EPt+l+Pt) 

with Sl, h2 > 0 

Finally, substituting equation (1.23) into equation (1.21), we obtain 
the aggregate supply function under credit rationing (in log-form): 

(1.24) Y, - Yt = PO + P1 PE-Pt) + P2(rm t-EPt+l+Pt] + nt I 
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Derivation of the Risk Premium Equation 

As stated in Appendix I, the probability of non-default (Qt) is given 
by: 

(11.1) Q, - ;* gpt] d Nt 
t 

where N : - (l+rb,t] ptiPt] Lt - ft I"t' "t] 

1. Credit rationing case 

Under credit rationing the demand for labor is given by: 

As a result, totally differentiating equation (11.1) in the 
neighborhood of the steady-state, i.e., assuming dK - 0 

(11.2) dQ, - 
-p(":] k d [l+rb,t] + [l+rb,t] d @] 

However, from equation (1.23) of Appendix I we know that 

(11.3) - '2 (rm,t-EPt+l+pt] 

Using equation (11.3) we can rewrite equation (11.2) as: 

(11.4) dQ = -g p;) [$ d(l+rb, t) 
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- 

+ [(l+rb,t) - ; ; + q < 8 1; ] 

af BSaP 

f-l 

'@ 
t - 

pt 

+ 
BS 

t - 

Pt 

a 
Wt 

I 1 pt 

a 
l+rm t t I lfrrt 

-]d [2] 

Eased on equation (11.4), we postulate the following semi-log linear form 
for the risk premium (or probability of default): p = 1 - Q under credit 
rationing: 

(II.5) P = Y. + '1 'b,t - '2 ('m,t - EPt+l + P,) + r3 (b;-pt) 

with y 1' 72' r3 > 0 

3 L. Noncredit rationing case 

Under noncredit rationing, the demand for labor is given by: 

L 1 = 
t t 

As a result, totally differentiating equation (II.l), we obtain: 

(11.6) dQ, = -g (N‘:) 
Wt 

t 
p Lt d (1 + rb t) 

t I 

al 
+ a(l+rb t> 

d(l+rb, t I 
W 

+ (l+r 
b,t) Lt d $ I 1 t 
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aft ai wt -[--dp+ I I ai d (l+rb t) 
aL Wt ’ 1 a F- I 1 t W+rb t> 

t 
but, in this noncredit rationing case, the first order condition of the 
firm's maximization problem implies (see Appendix I): 

af 
(11.7) (1 + r bt)$-j+-=O 

, t t 

Also from equation (1.17) of Appendix I, we know that 

(11.8) 
wt 

In p = h3 + S4 rb t - h5 (rm t - EP,+~ + pt) I 1 t 

Using equations (11.7) and (11.8), equation (11.6) can be rewritten 
as follows: 

W 

W 
at 

(11.9) dQt = -g(N:) $ Lt + 
I 1 

(l+r 
t 

b,t) Lt ,(l+Ibt t) d(l+rb,t) 

+ 

W 
a$ I 1 t 

a '+'m t I 1 1 A 
l+ilt 

d 
l+rm t I 1 A 
1+7Tt 

Based on equation (11.9), we postulate the following semi-log linear form 
for the risk premium (or probability of default under no credit rationing: 

(11.10) P=7 4 +?grb,t- , Y6brn t - EPt+l + Pt) 

with 75, 76 > 0. 
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The Solutions for the Fully Controlled Capital Markets Economy and 
the Partially Liberalized Economv Facing Credit Rationinn 

These cases are represented by equations (la), (2), (3), (4), (5), 
and (6) of the main text, and by assuming that the deposit interest rates 
is fixed at levels determined by the monetary authorities. That is: 
rm,t = Fm. In the case of fully controlled capital markets, two 
additional assumptions need to be added: (1) the value of $ equals one 
since there is no foreign borrowing and, therefore, the supply of credit 
is fully accounted for by the monetary base; and (2) the loan deposit rate 
is also determined by the monetary authorities. That is, rb t = yb. This 
last assumption, however, makes no difference to the results'because the 
loan rate is not an argument in the supply of output and in the money 
demand equations. 

Even in these cases, equilibrium in the money market is achieved 
because the exchange rate is allowed to adjust. 
exogenous variables (p* 

Assuming that the 
and rm) are constant over time and solving the 

model for the exchange rate yields: 

I 

- (k - (l-pl$) h + p. + hj + $ + rl(l-$)f) 

(111.1) St = -$ 
2 - (l-P1) P: 

- (l-/J1+ /J2+ rll) Et 

+ b2+ ‘I~) E(s t+l) 

- 

- b2+ rll) rm 

-n -v 
t t 

I 

where A2 = 1 + 4 - P1 (l+$d) + P2 + '11 

By the method of undetermined coefficients we postulate: 

(111.2) St = SO + s1 p* + s2't + '3 rm + S4 nt + S 5 Vt 

updating equation (X11.2) and taking expectations yields: 
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(111.3) E (s & = so+ s1 P* + S3rm 

The solution for the undetermined coeff ic i ents are: 

s1 = 
- (l-P1) 

A2- A‘~- 11~ 
<O 

s2 = 

s3 = - (p2+r11) < 0 A 2 - P2 - )7l 

s4 = s5 = -l/A2 < 0 

substitut ing these solutions into equation (la) yields 

(111.4) yt = y + a0 + al ct + a2 vt + a3 nt 

where 
6byPlw~(~+al))l 

al = A2 

(l+dhy2 
a2 = A9 L 

1+ 4 + ‘I, 

a3 
L 

*2 

In order to choose the optimal level of foreign exchange 
intervention, two alternative objective functions are used: 

1. Minimizinn the variance of output around its steads state level 

Assume that the authorities' objective function (Zl,t) is: 

- 
(111.5) 

zl.t = E iv,- y) 2 
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Their problem is then to choose 4 in order to minimize 
equation (111.5). The first order condition from this optimization 
problem is: 

(111.6) azl t e aal 2 aa 2 = 2 al x ut + 2a2 w uv aa 2 + 2a3 w an = 0 

From eqgation (111.6), the optimal exchange rate intervention 
parameter ($y) equals: 

(111.7) 4; = 
I(P2-Pl(l-w+~l)) (1-P1+P2+qu~ + /..p u2 + u2 V n 

and 

a 4* 
3 < 0 if p2 > pl and 4; > 0 
a u t 

* a 
a a2 

>~if~~>~~,<Oif~~>~~and~~~m~~~ 

V 

2. Minimizing the variance of the price level 

Assume that the authorities' objective function (Z2,t) takes the 
following form: 

(111.8) qt = E (pt-E(pt))2 

Then, the problem becomes to choose 4 such as to minimize equa- 
tion (111.8). Using equation (2) from the main text and equation (111.2), 
the first order condition yields: 
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az2 t 
(111.9) 3 as2 

= 2 Ul+Sg) c 

as4 2 
+ 2s4 w On 

2 U t 

as5 2 
t 2s5 w uv - 0 

From eqgation (111.9), the optimal exchange rate intervention 
parameter (4p> equals: 

(111.10) 4; = 
U 

2 
wPl+P2+91) (l-P,3> UC 

and: 

* 
%, - cut + uf) 
a( 22<O 

(1-P1+P2+v1) WPIWUE) 
* * 

3 ,zP= 1 

au2 au2 2 >o 

V n (l-P1+P2+v1) (l-P,d> UC 
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The Case of Partial Removal of International Capital Controls 
and Partial Liberalization of Domestic Interest Rates 

in an Economy with No Credit Rationing 

This case is represented by equations (lb), (2), (3), (5)-(8), and 
(9b) of the main text and by the assumption that the domestic deposit rate 
is fixed by the monetary authorities. 

Under the assumption that the exogenous variables are constant over 
time, this system of equations yields the following solutions for the 
exchange rate and the loan rate: 

(IV.l) 
(1+pl+ql)(1-(1+B)75) + p4(l+076 

st = constant - 
A3 I 

- Wl+U75> 

(nt+vt) + 
/J4(l+U 

A3 A3 gt 

(lV.2) 'b,t = constant 

(l+e)(l + p,j + b-l- 476) 
+ 

A3 Et 

(1+76) (l-+8) 
+ (nt+vt) + 

(l+fi) U+4+/J5+v1) 

A3 A3 gt 

where A 3 = (l-(l+fl) -+ + 4 + p5 + 91) + p4c1 + 7,)(1+e> > o 

Substituting these solutions into equation (lb) yields: 

(IV.3) yt = $ + b. + bl et + b2 vt + b3 nt + b4 gt 

where b = 
b5 (1-(1+oh5)4 - p4 (‘+0(‘+91-47,) 

1 A3 
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- 

b2 - 

p4(1+r6)(1+8) + !+-(l++) 

A3 1 
- 

b3 - 

p4(1+r6)(1+e) + +-(1-eh5) 

A3 1 +l 

b4 - - 
/J4(1+8) (l+y) 

A3 

1. Minimizine the variance of output around its steadv state level 

The problem is to choose 4 in order to minimize equation (11) in the 
main text. The first order condition from this optimization problem is: 

(IV.4) azl t 6 2 b abl 2 2 b2 ab2 2 - 
17 uc 

+ 
7 uv 

ab3 2 ab4 2 
+ 2 b3 W an + 2b4 ag ag - 0 

From equations (IV.3)*and (IV.4), the optimal exchange rate 
intervention parameter (4, ) equals: 

Bl 
(IV.5) 4; - - 

B2 

where: 

Bl - CL4 
2 2 2 2 

(l+u(l+91) z1 UC - z2 uv - z3 an - z4 ug 

B2 a b5 (i-(i+e) 75) + p4 (i+e> 761 zl uf 

-(i-7, (i+e)j2 z5 uH + p2 (i+e12 z5 21 

and: 

z1 = z5 ['+ql-r5 (i+ql+e(i+q) + c14 76 (i+e> + p5 (i-75(i+e))1 
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z2 = 
- [1-75 (i+foi z: 

z3 = (l-7, u+w2 cl++ z5 

z4 = P: (l+u2 (i+q z5 

z5 = b4 ci+7g) (i+e) + p5 (i-75(i+e>>l 

Also: 

a4* Y 1 (B2[P4(1+e)(1+91) zli - Blb5 (1-(1+eh5) + cCq(l+e) ~~1 Zl) -=- 
au 2 2 

e B2 

> 0 if u2 and u 
g 

t are dominant in the system 

a4; z2 -x- 
au2 

jj->0 
2 V 

a4" Y 1 ( -5- 
2 au2 B2 

- z3 B2 + (l-7, (l+W2 Z B ) 
51 

n 

< 0 unless UT dominates the system 

-=- I- z4 B2 - P: (1+ej2 z5 Bl) 

< 0 if uz and ut dominate the system 
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2. Minimizing the variance of the Drice level 

The problem is to choose 4 in order to minimize equation (12) in the 
main text. Using equation (2) from the main text and equation (IV.l), the 
first order condition yields: 

az2 t 
(IV.6) + - 

asl 2 
-2wy w UE 

as2 2 2 
-2S2zJ- 

as3 2 
(uv+un> + 2 s3 r ug - 0 

where: 

s1 - [(l+~,+sl)(l-(l+e>r5) + lr4 (~+OY~I/A~ 

s2 = (1-(l+W3)/A3 

s3 = P4 o+o/A3 

From equation (IV.6), 
(4;) equals: 

the optimal exchange rate intervention parameter 

(IV.7) 
B3 

4; = B 
4 

where: 

B3 - - '6 lz6 + 2p4 (l+t9)] 0; + [l-r5 (1+012 (2+ 0;) 

+ iti; (1+021 0; 

B4 = [2 Z6 (l-75) (l+fl))l 0; 

'6 = 1 + 91 - 75 (l+t71+ e(l+q,)> + p476 Cl+81 + /.+r,(l+W 

and: 
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(- 2 25 (1-75(l+e))3c~2 + a2) -=- V n 

2 2 - 2 25(1-75(1+o)) &+o ogl 

<O 

a$; adi (1-(l+e)75)2 
---= 
ao2 - aa 

>o 
n V B4 

APPENDIX IV 
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The Case of Fully Liberalized Financial Markets 
in an Economy Facing Credit Rationing 

This case is represented by equations (la), (2) through (a), (9a), 
and (10) of the main text; and by the assumption that B - 0. 

Assuming once more that the exogenous variables are constant over 
time, this system of equations yields the following solutions for the 
exchange rate and the loan rate: 

(V-1) St = constant + Slct + S2vt + S3nt + S4 g, + S5 xt 

where: 

s1 = 
(72+73)$ + sl>-(1-~1+~2+~1)(l-71+72) 

A4 

s2 = S3 = -[I-rl+721/A4 

s4 = -[P2+V11/A4 

s5 = [72(~2+~1)-(~2+~1)(1-Tl+r2)1/Aq 

and 

A4 = [1+d+P2+9-P1vy l+d> 1[1-71+721-[(~2+~1)73~1 

(v’2) rb t = constant + Rlct + R2 vt + R3nt + R4gt + R5 xt 

where: 

Rl = 
(1-~1+~2+~l)(73~)(1-rlfr2)-~~2+73)(1+~+~2+~~-~l~(1+~) 

*4 

R2 = R3 = [73071+72%'A4 

R4 = P+$+P~+~Q-P~ J, (l+4)l,Q4 



- 52 - 

R _ [(~2+sl>(73~>(1-71+72) - -++b+++~(~1$ (l+d>>l 

5- A4 

APPENDIX V 

Substituting these solutions into equation (la) yields: 

(V.3) y, = ; + co + Cl Et + C2Vt + C3nt + c4gt + c5 Xt 

where: 

c1 = ~~5 - bywJ + P1~-P2>S1 - (P1-P2) 

c2 = p2R2 -(PAM + ~,d - p2)S2 

c3 = 1 + P~RX -(~l$d + plll-/~2)S3 

c4 = p2R4 - (Pl$d + pl$-p2)s4 

c5 = P2 + '12 R5 - (PI*4 + P14 - p2)s5 

1. Minimizing the variance of the price level 

The problem is to choose 4 in order to minimize equation (12) in the 
main text. Using equation (2) from the main text and equation (V.l), the 
first order condition yields: 

0.4) 
az2,t asl 2 as2 2 

ad 
= 2 (l+sl) w UC + 2 S2 w ov 

as3 2 as4 2 
+ 2 s3 w an + 2 s4 w ug 

as5 2 
+2S5W"x=o 

From equation (V.4), 
equals: 

the optimal exchange rate intervention parameter (~5;) 
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(V.5) 

where 

B5 - - [(‘I~ + ~~1 I- (S1 A411 0; 

+ ml+ P212W u2 g 

+ [(l-rl+r2)(~(~,73+~1-~~~~ + 7fl + 73+) 
2 2 

- (1-71+72))] (uv+un> 

+ [r(7y1)2(v1 + P2121 0; 

and: 

* 
zl?- 
a,l 

< 0 if s1 > 0 

* * 
zJL!!P 
au2 au2 

> 0 if s1 > 0 

V n 

* 

!!P 
ao2 

> 0 if S1 > 0 

g 

* 
!!I? 
au2 

> 0 if S1 > 0 

X 
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The Case of Fully Liberalized Financial Markets 
in an Economy with No Credit Rationing 

This case is represented by equations (lb), (2), (3), (5) through 
(8), (9b) and (10) of the main text and by the assumption that 0 = 0. 

This system of equations yields the following solutions for the 
exchange rate and the loan rate: 

(VI.1) St = constant + Sl Et + S2 vt + S3 nt + S4 gt + S5 xt 

where 

Sl = 

76 (p5+4+'11) - (1+p5+9)(1-75+76) 
L A5 

s2 - s3 = - [l-75+761/A5 

s4 = - [~5-~4+~11/A5 

s5 - [76(P5-P4+Vl) - (P5+“I 'l)(l-75+76) l/A5 

and 

A5 = (1-75+76)(l+'$+/J5+Vl) - (1+76>(p5-p4+Vl>1 

(VI.2) rb,t - constant + Rl tt + R2 vt + R3 nt + R4 gt + R5 xt 

where: 

Rl = [l+/J5+'71+761/A5 

R2 = R3 - [1+761/A5 

R4 - [l+d+~5+911/A5 
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R5 - [(1+76)(P5+Sl) - 76(l+++P5+01)1/A5* 

Substituting these solutions into equation (lb) yields: 

(~1.3) Yt - 7 + do + dl ct + d2 vt + d3 nt + d4 gt + d5 xt 

where : 

dl - P5Sl - b4-~5)R1 + ~5 

d2 - P5s2 - (&-P’5)R’J 

d3 - 1 + ~5S3 - (/-44-~5)R3 

d4 - P5S4 - (~4-~5)R4 

d5 - ~5 + ~5S5 - (~4-~5)R5 

1. inP the variance outout around its steady-state value 

The problem is to choose 4 in order to minimize equation (11) in the 
main text. The first order condition from this optimization problem is: 

(VI.4) 
azl t adl 2 ad2 2 
e - 2dl W uC + 2d m uv 

ad3 2 ad4 2 ad5 2 + 2d3 v an + 2d4 r og + 2d5 w ox - 0 

From equations (VI.3) and (VI.4), 
parameter (4;) equals: 

the optimal exchange rate intervention 

(VI.5) B7 4; - B 
8 

where : 
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. 

B7 - [t1+76)b4 + 9lp4 
2 

- p5) 0+9l-75-"l75 + 76 + 76p4 + p5-75P5)bc 

2 
+ [(1-75+76)(p4 + 276p4 - 75ti5 - 761.r5)luv 

- [(-l+75 - 76)(-l+75 
2 

+ 9175 - 76 + 9,76))$, 

+ [(91 - p4 
2 

+ IL5G4 + 9p4 - P5)lUg 

+ [(9176-76p4 - lJ5 
2 

+ 75p5)(76p4 + 9'l76p4 + p5 -75p5 -9175p5 -9176p5)bx 

- [(76ti4 + p5 
2 

- 75p5)t1+91-75-9175 + 76 + 76p4 +p5 - 75p5)br 

+ l-l + 75 - 761 2 u2 
n 

+ lb4 - p5)3 + p4 - LJ5wJ2 
g 

2 
+ 1(1-76p4 - c15 + 75p5)(9176 - 76'L4 - c15 + 75p5)lux 

and : 

* 

5 
auf 

20 

* 
ZY- 
au2 

ZO 

n 
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2. &&nimizine the variance of the orice level 

The problem is to choose 4 in order to minimize equqation (12) in the 
main text. Using equation 2 from the main text and equation (VI.l), the 
first order condition yields: 

az2 t 
w*6) ad 

as1 2 as2 2 - *(l+sl) w UC + *s* q- Qv 

as3 2 as4 2 + 2s3 g- on + 2s4 Tg- ug 

as5 2 + 2s5 @- ox * 0 

From equation (VI.6), the optimal exchange rate intervention paramater 
(4;) yields: 

(VI.7) 4; - ([(l+r6)(sl-~,+r5)(-1-~ +7 +v 7 -7 -7 /1 -p +7 p )bz 15 15 6 64 5 55 

2 2 
+?p4 + P5) ug 

-(8176-76P4 - /J5 + Y5 p5) OX * *II/ 

-[(-1+75-7,>(-1-v +7 +q 7 -7 -7 p -p +7 p )b; 15 15 6 64 5 55 



and 4p* > 0 if p4 > p5+71. 

Also: 

* 
f!P- 
aof 

<o 

* * 
T!Lf!% >(-J 
au: au2 n 

* 

5 
&7* 

>o 

is 

* 
Ix 
a** 

X 

>o 
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b if ~4 > 1~5+11 

undetermined otherwise 

APPENDIX VI 
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