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Summarv 

This paper analyses the efficacy of alternative exchange rate and 
credit policies aimed at stabilisation in response to disturbances from 
various sources. It begins by estimating a model, appropriate to a 
developing country in certain tnstitutional reswcts, in which monetary 
disequilibria exert a pervasive influence. The model is subjected to 
shocks from three different sources-- the domestic real. economy, doEstic 
financial circumstances, and the external terms of trade--and alternative 
policy reactions arc evaluated with respect to each of these shocks. A 
few generalizations may be culled from the detaiLed results. First, in 
some circumstances, the most ‘effective policies for stabilizing expendi- 
ture, income, or the trade balance entail unacceptably large fluctuations 
in exchange rates or prices so that less drastic measures may well be 
preferred. Second, the source of a disturbance is more important to 
determining the best policy response than the manifestation of the 
disturbance. Inflation that results from domestic monetary expansion 
might cali for a completely different policy response from inflation 
owing to a change in the external terms of trade, Finally , some j udgroent 
about the duration of the disturbance is an essential elemnt in deciding 
upon the appropriate policy response. The effects of discretionary 
policy actions often persist long after the circumstances that elicited 
them have: disappeared. 

I. Introduction 

This paper models alternative policy responses to various sorts of 
disturbances--or “shocks “--to the steady state path of a developing 
economy. Its objective is to arrive at some generalizar.ions about 

-- 
I/ Comments and suggest!ons by Bijan Aghevli, David Burton, Padma 

Got*n-, Wj.lliam Hemp,hiil, Russell Kincaid, ,%lcol.m Knight, Susan Schadler, 
V. Sundararajan, and Clifford Wymar have greatly improved this paper. 
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appropriate credit and exchange rate policies. 1/ The typical “develslp-- 

i ng” country with which the paper is concerned 7s small (that is, it 
esercises no z~~>nop~ly pour o-per its trade), its structure Of pKodrict i.fai: 

and finance is t-elat iieiy undifferentiated, its external capitdl flows 
are restricted, a:-Id its trade is subject to som2 quantitative rcstric- 
t ions. The model, in terms of which the analysis is conducted, reflects 
these characterist its and, in line with the objective of modeling finan- 
cial policy alternatives, assigns a central role to money. Monctitry 
stock disequilibria affect trade, absorption, and prices direct.17, ~LII 
the model canrot he characterized as a simple monetary appro.lch to the 
balance of payments in that absorption and the restrictive syst= gvverning 
trade are modeled explicitly. !A/ 

The specification recognizes the importance of expectations in atisct 
demnd functions (that is, in this case, the dercand for mney) but 
expectations enter flow equations only indirectly via stock disequilibria. 
These expectations are Muth-rational insofar as they are consistent with 
the solution tif the model. 111 modeling the policy alternatives, it ic 
difficult, as usual, to cl-aim complete immunity from the standard criti- 
cism of such exercises--namely that behavioral parameters adjust to 
incorporate any systemtic information on economic policy. _ 4/ Such 
criticism may be even more trenchant insofar as behavioral relationships 
are estimated in a basic model upon which various counterfactual policy 
responses are then imposed. Nevertheless, the questions addressed are 
relevant and no other mechanism for examining them quantitatively is 
available. The results should be seen as illustrative rather than having 
precise nurrerical significance. 

The policy analysis consists of two sets of counterfactual simula- 
tions: one testing the efficacy of various policy respnses to tempra ry 
shocks, the other examining policy responses to permanent changes in the 
economic en\*ronm2n t. In each set, three typs oE shocks (or sustained 
changes) are examined: a domestic supply shock, a money demand shock, 
and a terms of trade shock. in both sets of simulations, six different 
policy packages --ranging from very strict rules, such as a fixed exchange 
rate and a fixed rate of domestic credit expansion, to systemtic adjust- 
ments in bcth the exch,lnge rate and credit policy--are examined in response 
to each of the shocks. 

I/ It builds up>n eariier work -by the author--Lipschitz (1978 and .- 
1979) --and related work by Hemphill (1974) and Sundararajan (1983). 

2/ Trade is extremely importan t--for example, 
Ied growth--but is dii ficult to model. 

in situations of expclrt- 
A number of recent papers invoke 

the literature GT the monetary approach to the balance of payments as a 
justification for ignoring trade and focusing exclusively on below-.the- 
line reserve changes. Branson (1983) provtdes criticism of this approach. 

2/ See Frenkel et al (1980) for a synthesis of the various approache:+ 
to balance of payrrents analysis. 

L/ See Lucas (1976). - 
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.\mong the general points that emerge from the analysis, it is worth 
mntioning a few at the outset. First , exchange rate changes are a 
pnverful instrument of adjustment even when the estimated price elastici- 
ties of trade are small. Second, even in a country that does not have 
an open financial system integrated with the rest of the world, monetary 
conditions have a large and rapid effect on the balance of payments. 
Thi rd, in many cases the most effective policies for stabilizing the 
external balance entail. large fluctuations in exchange rates and prices. 
To the extent that these fluctuations are themselves regarded as unac- 
Teptably costly, less drastic mzssures may be preferred. Fourth, the 
source of a disturbance to the economy is often more important to deter- 
mir:ing the best policy response than the manifestation of the disturbance. 
SO, for example, inflation that results from unwarranted rmnetary expan- 
sion might require a different policy reaction from that required by the 
same rate of inflation owing to a rise in import prices. Fifth. policy 
adjustsent lags--that is, lags beteen disturbances and policy reactions-- 
are very important. The length of these lags may significantly affect 
the path of the economy especially when the disturbance to the economy is 
#of short duration. Finally , the appropriate policy response to any 
disturbance depends on the expected duration of the disturbance; forming 
a view on this is probably the most difficult element of plicymaking. 

II. Specification of the Model 

The modei focuses principally on the transmission mechanisms through 
which mnecary stock disequilibria affect flow demand and supply. Mone- 
tary impulses can affect the economy via interest rates, prices, or 
nunetary stock disequilibria entering directly into flow excess deamnd 
functions. The traditional (IS-IA) Keynesian models focussed exclusively 
on interest rate transtission, the early monetarists focussed chiefly on 
prices and the real balance effect. Both often worked in an equilibrium 
framework. This model d.low5 monetary disequilibrium to persist and to 
affect the goods’ market directly. l/ - 

Honetary disequilibria can be dissipated through changes in prices, 
output, or the balance of payments. The extent to which monetary equilib- 
rium is restored through each of these mechanisms depends upon a number 
of other variables such as current capacity utilisation, the restrictive- 
ness of the trade regime, and relative price developments. These elements 
are modeled explicitly. 

The basic model consists of four behavioral equations and two 
identities. Zt is estimated using quarterly Korean data for the period 
!9f75 to 1978--a period of rapid econcrmlc development and political 

’ ?/ Other recent pope rs--for example, Blejer (1977)--have allowed rune- 
tar! stock disequilibrium to have an effect on flow equations, but have 
not al lowed the effect to be determined in so general a framework. 
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stabf?ity. L/ The inflation rate, export volume, import volume. and real 
dbsorption are determined by behavioral equations, real income, and 
nominal money by identities. Subsequently, the model is expanded to 
Include reactton functions for exchange rate policy and domestic credit 
policy. There is no explicit money demand equation, although the para- 
meters of the money demand function are estimated implicitly. The 
behavioral equations are all loglinear and the identities are linearized 
in Logarithmic form about the trend values of Included variables. In the 
tirscription of the rrpdel, loerr-case letters refer to the logarithms of 
Ehe variables represented by the corresponding upper-case letters. 

i. The monetary disequilibrium 

The desired stock of real rrPney balances at the end of period t-l ‘.s 

Postulated to depcr.a upon the nominal interest rate on alternative assets 
ln period t (It) and expected real expenditure in period t. 21 In the 
first, and simplest, version of the model, the naninal mney supply is 
~n1.i sum of an exogenously set dourastic credit counterpart and a net 
roreipn assets counterpart that results from past external payments 
iicbalances and can be adjusted through the balance of payments over the 
snsui np period. Prices too are endogenously determined by foreign prices, 
excess demand for douestic goods, and the exchange rate which is treated 
AP exogenous in the first version of the model. The discrepancy between 
actual’and desired real mney balances at the beginning of the period 
affects flows during the period. 31 

The notation for expected variables is as follows: E( abst ; t-l) 
litirlotes the expected value of real absorption during period t on the 
hasis of information available at the end of period t-l. Denoting the 
?ogarfthm of the price index by p, the monetary disequilibrium term that 
.3ffects flows in period t may be characterized as: 

mdist = .o + :L E(abst; t-1) + ~2 It - mt-L + pt-L (1) 

-I/ Obviously, there is no “typical” developing country, and the rapid 
%r&th in Korea is hardly typical. Even in the limited sense specified, 
Korea is more representative of the characteristics of a developing 
cV:!lr,try in the early part of the sample period than toward the end. 
:evertheless, the availability and reliability of Ki,rean data, and the 
tact chat no major modifications wre required to fit the institutional 
characterist its of the ccuntry , encouraged the use of Korea as a test 
<;ac.z “_. A detailed description of the data is provided in Appendix I. 

2 /’ Broad rrpney is used. This is consistent with the Bank of Korea 
exercising control over the entire banking system rather than only the 
nunetary base, and with the empirical findings of Park and Ha (1982). 

3! In the sense of Foley (1975) and Buiter (1980), this is neither a 
pure stock (beginning-f-period) model nor a pure flow (end-of-period) 
node i . But insofar as continuous stock equilibrium does not obtain and 
changes in the real noney supply reFLect disequilibrla elsewhere in the 
system ( it is a flow model. 
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In Korea, most official. interest rates are either fixed by governmnt 
fiat or subject to regulation. For this reason, the rate used in the 

model is that quoted in the unregulated, unofficial money market. l/ 
Equation (1) is not estimated explicitly, but is incorporated into-the 
flow equations of the model and estimated implicitly subject to the 
constraint that parameters .ll and -12 are the same across equations. 

2. The price equation 2! - 

The price level is represented by a geometric index of home 
prices (ph) and import prices (pm>: 

p = t Ph + (l-1.) pm 

OL‘ 

41 F. - pm = 1 (p - Pm) 

Home prices are determined by domestic demand and supply. A 
disequilibrating increase in the rmney supply should affect prices Wre 
or less .xccording +.o the capacity for increasing output or imports and 
thereby r aising real absorption. The capacity for increasing output is 
captured bv a cena*+ ‘Y utilization variable ( yrdis) characterized as the 
percentage’ r.LctilautrG-of real output (yr) from potential output (yr*), 
with the latter defined simpiy as a constant markup over trend. Besides 
the influence of rroney and capacity utilisation on hone prices, there is 
a separate relative price influence. If at the beginning of the period 
the relative price betuzen home goods and imports is high compared with 
the long-run equilibrilim value, there is a tendency for the rate of home 
price inflation to fall. Thus, the equation for home price inflation may 
be written: 

., Pht = .-:. + .:.1 Lo + ‘:l.ll E(abst; t-l) + -112 I, - 51mt-l 

+.-,I Pt-1 + 32 yrdist + ; 3 (ph - pm)t-l 

where the long-run equilbrium relative price is incorporated in the con- 
stant. From equations (2), (3). and (4), the price inflation equation 
may be written as: 

11 Note that I, is the interest rate offered during Period t-l for - 
zie;osits during period t, and is thus part of the information set at 
the end of period t-l. 

li The specification of this equation draws on bghevli and Rodriguez 
(1978). 
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:.pt = ...-. t .?.Llo + cl‘~L E(abst; t-1) + . [‘l-t2 It - 31 rntel (5) 

+ ::l pt-L + ‘.;2 yrdist + ,‘3 (p-pm)t-L + (l-s-) \pmt 

3. The export equation 

The export equation incorporates the small country assumption--that 
is, Korea is assumed to be too small to exert mnopoly pnwzr over its 
exports. Thus, export prices (px) are determined in the world market and 
export volume (xv) depends upon the supply response. This response is 
governed by domestic prices (or costs), current output (yr), and domestic 
capacity utilizaton (yrdis). As is conventional, a partial adjustment 
model is employed with the adjustment parameter :. 

XVt = : o i- ’ .- 1 (px-p) t + i i 2 yrt + ‘i 3 yrdist + (l-.1. )XVtq (6) 

The relative price term is made up of a foreign price, an effective 
(or weighted) exchange rate, and a domestic price. As such it is incomplete 
insofar as the economic price received by exporters ought to reflect 
various implicit and explicit subsidies. l/ The relative price term used 
in estimating the equation may be regarded, therefore, at best, as a 
reasonable proxy for the actual economic relative price. 

4. The import equation 

During our sample period, imports in Korea were subject to a con- 
siderable degree of control via a restrictive licensing system. 2/ It is 
assumed that import policy has two competing objectives: (a) to-maintain 
real reserves as close as possible to the desired real level (R*) and (b) 
to allow the volume of imports to be as close as possible to the desired 
level (IMP*>. By rninimizing a quadratic cost function in these two 
objectives subject to the balance of paymer.ts identity, uz derive a linear 
decision rule ior the optimal issuance of licenses (LMPLL) which depends 
upon the desired volume of imports, and also upon exports (X), net capital 
inflows (K) and the difference betwzen actual and desired reserves al.1 

measured in terms of imports. 

li Unfortunately, the greater part of these subsidies is implicit and 
difficult to masure. Earlier estimates of this equation incorporated 
attempts to adjust px for export subsidies. However, because data on 
export subsidies ware incomplete and inadequate, in the current exercise 
these subsidies are ignored. Clearly, to the extent that there have 
been significant changes in subsidies there is an error-in-variables 
problem in the equation. 

2/ See Westphal (1975). The effects of this system are incorporaLed 
in-the specification of the import equation in the manner suggested in 
Hemphil 1 ( 1974) and Sundararajan (1983). 





IMPL = .. INP”t-: + (I-:,) [X, + Kt - (R*t - R,,l)] (7) 

The desired real reserve level is determined by running a trend 
through peaks of imports, l/ multiplying the resultant peak-import series 
by the average reserve/import ratio over the sample period, and deflating 
by import prices. The authorities’ perception of the desired import 
volume is based on the most recent data--that is, last periods’ desired 
import volusm as reflected in last periods’ license applications. The 
desired volume of imports (imp*) is specified as a loglinear function of 
total expenditure, that is, real absorption Cabs), the domestic price 
level relative to import prices (p-p,), exports calibrated in terms of 
imports (xvm) , to reflect the imported component in exports, and the 
excess demand for money. The concerns about the relative price term, 
expressed in connection with the export equation, are equally applicable 
in this equation. 

imp*t = y. + >labst + :J i (p-pm)t + 1~ 3xvmt + ~4”~ + c,p 1 E( abst ; t-1) 

+ T 4’.L 2 It - z4mt-1 + 04 pt-1 ta> 

To maintain the loglinearity of the system, equation (7) was 
rewritten using the logarithms of the variables involved; equation (8) 
was substituted into equation (7) and, on the assumption of serial 
correlation in exports, the export terms were gathered into one. It 
was assumed that import arrivals adjust partially--by a proportion in 
each quarter --to Licenses issued. These simplifications resulted in the 
follrrwing equation for estimation: 

imp, E ‘2 ( : o + ..,!+to) + .:lI.:labst-l f :~,:2(p-paJt-l 

+ :(,,: 3 + 1 -,-Jxvmt-l + ;,? ;bJ1 E(abst-I; t-2) 

+ :’ ~432 It-l - :,7.74 mt-2 + ~~~~4 pt-2 + 

- ;(I-r:)(k,-r*,+r,-1) + (1-C.) imp,-1 (9) 

5. The absorption equation 

Expected absorption is an 
equilibrium term. In order to 

important argument in the monetary dis- 
close the model satisfactorily, it is 

preferable to specify an absorption equation that dces not require data 
on exogenous contemporaneous variables or on future expected variables in 

I/ This was preferred to simply using a constant markup over trend 
because it gives greater weight to exceptional peaks on the grounds that 
reserves are held to accommodate such occurrences. 
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the set of explanatory variables. For this reason, and because the model 
seeks to highlight financial influences on the real sector, a very simple 
red1 absorption equation is specified. The growth of real absorption 
(:.abs) Is assumed to tend toward some steady state rate determined by real 
factors. Absorption, however, is deflected from its long-run growth path 
by monetary disequilibrium as captured by the excess demand for money 
variable. III the absence of any current disturbance, there is assumed to 
be a natural tendency for deviations from trend absorption (tabs) in the 
last period to be reversed in the current perfod. 

,‘:abst = ~~ + ;< l,.Lo + ,ilJlE(abst; t-1) + dp2It - I!lntt-1 

+ ;lpt-l + ;.2abst-1 - u2tabs,,l (10) 

All variables in this equstfon except for current absorption are 
effectively lagged and hence part of the information set available at the 
end of the period t-l. While It appears to be contemporaneous, in effect 
it is the interest rate offered in perlo: t-l for deposits during period 
* and is therefore information available at the end of period t-l. It 
is, thus, possible to equate abst and E(abst; t-S) for the purpose of 
estimation. l/ 

6. J&e identities 

Two identities are included: a real income identity, 

YR, = ABSt + XVt - IMP, + TS, !ll) 

where ‘IS is the (assumed exogenous) balance of trade in services as 
recorded in the national income statistics, and a broad wney identity, 

?It = DC, + WA,el +(XVt . PXt ) - (IMP, ’ PM,) + Kt (121 

-4here PX and PX are respectively export and import unit value indices 
and K represents the net nontrade receipts in the external accounts. For 
conformity tith the other equations of the model, these identities wre 
lfnearized fn logarithmic form about trend growth rates. 2/ 

I/ It should be noted that, while combinations of variables have been 
expressed by a single symbol--e.g., yrdis or xvm--in some equations, in 
all cases, for estimation, the equations have been written out in terms 
of the indfvidual variabies with the parameters and constants attached 
co each variable expressed as a nonstochastic function. 

2/ Appendix II provides de tails on the linearization. - 
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111. Estimation and Simulation Results 

The constraints embodied in the theoretical. specification of the 
model--both across-equation restrictions on paranmters and constraints 
imposed by the linearlzation of the identities--were imposed during 
estimation of the model. The estiolation program and the properties of 
the estimator are discussed in Wymer (1977). 

fn general, the parameters of the model are very well determined. 
Table 1 sets out the equations of the model as estimated, while Table 2 
provides estimtes of all the pararneteis Of which SOllse are presented Only 
in composite form in Table 1. Of the 18 parameters estimated, all had 
the expected sign, 11 were significantly different from zero at the 
99 percent level of confidence , and 3 at the 95 percent level. The 
other four coefficients, which wzre not as well determined, were those 
attached to capacity utilization in the price equation (;j2), the export 
(..) and import (,:::> relative price variables, and the parameter (;: 3) 
attached to the volutoe of exports in the desired import equi@tton. There 
is no good a priori explanation for the poor determination of !32, except 
perhaps the rather crude characterization of capacity utilixatton. 
Reservations with respect to the reliability of the export and fmport 
price data were expressed in section 1, and unreliable data may be the 
reason for the poor determination of the relative price coefficients. 
The pour detertinatian is, however, an important negative result. l/ IO 
a pure elasticities framework it would cast doubt on the efficacy Gf an 
exchange rate change for correcting a trade imbalance. As indicated in 
Section IV, however, these doubts are dispelled once the other expendi- 
ture effects of an exchange rate change are taken into consideration. 
With respect to the coefficient on export voluore in the desired import 
function, it shouJ.d be noted that it is disentangled from a complicated 
composite coefficient (see equation (9)) derived by simplifying the 
licensing rule (equation (7)) and Ignoring la@ in the export variable. 
This is the most brutal simpl.ification in the model and it casts some 
doubt on the interpretation of the coefficient u 3 as estimated. For this 
reason, the large standard error on this coefficient is not surprising. 

bst of the coefficients in the model seem quite reasonable, although 
they are rather different in so~pe cases from Lhose obtained in other 
econometric models of Korea. In the inflatfon equation, the share of 
doxmzstically generated inflation is about 72 percent, that of imported 
inflation about 28 percent; these results are plausfble although some 
other estimates show a slightly larger share for imported inflation. 2/ 
In addition to the direct effect of import prices (I--E) on the wholes-&e 
price index, there is an indirect relative price effect (B 3). Insofar as 
inflation is led by domestic prices, this relative price effect acts as a 
constraint on inflation b)f redirecting domestic Qmand toward imports. 

l! See Otani and Park (1976) for a similar problem with the signifi- 
car?ce of relative prices. 
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Table 1. Korea: The Stochastic Equations Lf 

(Sample period first quarter 1965 to fourth quarter 1978) 

ii) Price inflation 

“, Pt = -r?.2341 - 0.C540rndist + 0.1035yrdist - 0.1633(p-pm)t,l + 0.2841Lpmt 
(1.39) (3.86) (1.8) (6.65) (5.18) 

iii) Exports 

XVt = -18.6934 + 0.1509(px-p)t + 0.2699yrt - 2.4069yrdisr + 0.8653x~t-~ 
(3.65) (0.66) (1.98: (3.66) (14.11) 

(iii) Imports 

impt = 1.8547 + 0.4010abst,l + 0.0906(p-pm)t,l + 0.2025xvmt,l 
(1.63) (2.23) (0.83) (3.30) 

- 0.1494mdis t-1 + 0.0963(kt-r*t+rt-l) + 0.4786impt-l 
(2.58) (2.01) (5.11) 

(iv) Abborption 

.: abst = -4.0638 - 0.0656mdist - 0.4829(abst,1 - tabst-1) 
(4.50) (2.90) (4.50) 

P;ote: 

In equations (i), (iii), and (iv), the monetary disequilibrium 
Crrm was esti.mated as: 2/ 

mdist = constant + 1.0834 E(abst; t-1) - 3.6574 I, - mt-l + pt-1 
c 3.87) (4.46) 

Carter - Nagar R2 .= 0.9969 

1/ r-ratios are given in parentheses under paranmter estiamtes, The term 
t-ratio denates the ratio of a parameter estimate to the estimate of its 
asymptotic standard error and does not imply that this ratio has a student’s 
r-distribution. As the model was estimated by a full information maximum 
iikelthood procedure, the distribution of the estimated pararreters is asymp- 
toti.cally normal. 10 a sufficiently large sample, this ratio is significantly 
tifiertnt from zero at the 5 per cent level if it lies outside the interval 
+ 1.96 and significantly different from zero at the 1 per cent level if it 
is out.side the interval + 2.58. 

‘/ The constant terms-in the equations were unrestricted and they incor- 
porate the constant in the mnetary disequilibrium term in equations (i), 
(iii), and (iv) and the constant in the trend (or potential output) esti- 
mate in equations (ii) and (iv). 
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(i) 

(ii) 

(iii) 

(iv) 

Note: 

Table 2. Korea : Detailed Parameter Estimates A/ 

(Sample period first quarter of 1965 to fourth quarter of 1978) -- 

Price inflation eqtiation 

Parameter 
Estimate i.7159 
t-ratio 13.05 

Export equation 

Parameter .! 
Estimate 0.1347 
t-ratio 2.20 

Import equation 

Parameter ,- 
Estimate 6.5214 
t-ratio 5.57 

Absorption equation 

Parameter .I 1 
Estimate -0.0656 
t-ratio 2.90 

7 
.’ 1 

&446 
i’,3 

-0.0754 -0.1633 
3.98 0.60 6.65 

‘$ 1:1203 ?OO 36 -17.8870 ‘i .; 

0.80 10.93 2.22 

i.8154 &432 0.2130 ,y 2 :s 0.2498 3 -0.3514 .? 4 

9.14 2.56 0.87 1.81 2.89 

7: 

-0.4829 
4.50 

The parameters of the monetary disequilibrium term in equations 
(11, (iii), and (iv) wre estimted as follows: 

Parameter I1 
1.6834 

I? 2 
Es timate -3.6574 
t-ratio 3.87 4.46 

1/ The term t--ratio denotes the ratio of a paraueter estimate to the 
estimate of its asymptotic standard error and does not imply that this 
ratio has a student’s t-distribution. In a sufficiently large sample, 
this ratio is significantly different from zero at the 5 per cent level 
if it lies outside the interval + 1.96 and significantly different from 
zero at the 1 per cent level if Tt is outside the interval + 2.58. 





Thus, as expected, the coet ficient (.I 3) on the relative price term in the 
inflation equation is negative, but that ( j 2) in the import equation is 
positive. The erfect of the mnetary disequilibrium term on price infla- 
tion is small but weil determined. A 10 per cent discrepancy between the 
demand for and supply of lmney will add (or subtract) half a percentage 
point to (or from) the inflation rate. 

The estimated long-run relative price elasticity of exports (-fl) is 

of reasonable magnitude although, probably for reasons’ discussed already, 
not very ~~11 determined. Howeve r , the extent to which exports actually 
rise in response to a change in demand, as reflected in relative prices, 
depends critically on the output response which is affected to a consider- 
able extent by the relationship between output and potential output. The 
size of the parameter ((3) governing this relationship suggests that 
there is substantial substitution between production for the domestic 
market and production for export. Domestic demand restraint, therefore, 
would haqre a strong direct effect on export supplies in addition to the 
indirect relative price effect that is usually observed. Notably, 
however, actual exports adjust to the determinants of export supply 
rather slowly. Only 13 percent of the adjustment takes place in the 
first quarter and the mean lag is over six quarters. 

The impart equation provides an interesting (although possibly 
naive) result with respect to the restrictiveness of the licensing system. 
The weight on desired imports (*;) in the linear decision rule (equa- 
tion (7)) is over 81 per sent, that on desired reserves (l-1-1) less than 
19 percent. This suggests that the import licensing regime ts not as 
strict as it is often thought to be. Howeve r , there may be other reasons 
for this result. For example, the authorities may borrow t3 maintain the 
desired level of reserves (i.e., change K in equation (7)) and only 
resort to manipulating the restrictiveness of the import licensing system 
in extreme cases. Alternatively, the authorities may restrict imports of 
consumer goods in response to an increased demand for intermediate imports, 
thereby dampening the amplitude of fluctuations of aggregate import 
demand. The elasticity of import demand with respect to absorption is 
large ( :I), but not implausibly large, and is ~~11 determined. The 
relative price elasticity (‘2) is rather small, perhaps because a large 
part of the import bill is made up of intermediates that are necesssary 
t3 domestic production and are consequently not ‘very price sensitive. 
The monetary disequilibrium effect on import demand ( ‘L,) is highly 
significant and remarkably large; indeed, monetary disequilibrium seems 
co exert more of an ef feet on import demand than on the growth of 
absorption or the rate of inflation. 

The adjustment of imports to licenses issued Is rapid with over 
52 percent ( :) of the adjustlnent occurring in the first quarter. However, 
the two lag structures imolved in the specification of the import demand 
equation are difficult to sort qut. The equation is specified on the 
assumption that there is a one-period lag between desired imports and the 
issue of licenses and then, on this assumption, only 52 percent of licenses 
issued result in import arrivals In the same quarter. It is not unlikely 





:hat the tirst Lag--that is, one quarter betwen desired imports and 
Licenses issued--may be overestimated and the second !sg--that between 
the receipt of the license and the jmport arrival--may be underestimated. 
In anv e-vent, the general result that the lags attached to the realization 
of import demand arc muc., b shorter than the Lap attached to changes in 
export supply seems quite reasonable. Supply invariably takes longer to 
adjust than demand. In addition, the fact that Japan, which is geo- 
,qraphical ly \rery close to Korea, is the major supplier of Korean imports 
strengthens the argument for relatively short import dellvery lags. 

The paramrters of the absorption equation are of plausible magnitude 
and are sikviiicantly different from zero at the 99 per cent level of 
confidence. A 10 percent discrepancy between the demand for and supply 
of money ;.hanges the growth of absorption by almost seven tenths of a 
percentage point. However, the effects of shccks are relatively short 
lived; if absorption exceeds trend absorption by 10 percent in any 
particular year, in the absence of any residual rronetary imbalance the 
growth of absorption will be reduced by 4.8 prcentage points in the 
following year. 

Testing the validity of the structure of the model and of the restric- 
CLons on tiaraueters is difficu?t. Various tests are discussed in Appendix 
II1 and the results are generally Fairly favorable to the model. 

IV. Reaction Functions and Policy Analysis 

The estimated model contains no goverwent p,Licy reaction func- 
tions. While w are concerned with the efficacy of monetary and exchange 
rate policies for stabilizing an economy subject to various sorts of 
shock%, domestic credit (the monetary policy instrumnt) and the exchange 
rate are left exog,nms. 1/ Ln this section the model is enlarged to 
include some a priori reaction functions. These are not est Lmated but 
are imposed as our concern is not with what was done but with what might 
have been done. z/ 

The enlarged uodel is used to characteri7e six different policy 
regimes, eat;, with a different mix of exchange rate and credit policy. 
These six different regimes are then each subjected to three shocks: an 
output shock that t:-ILporarily reduces production capacity; a monetary 
shock that tempor;.rily reduces the demand for money; and a terms of trade 

1/ For a discussion of domestic credit as the monetary poilcy i’nstru- 
mnt, see Guitian (1973). 

L/ In adslit ion to the Lucas-type, rational expectations critique of 
counter-factual experimnts discussed in Sect ion I, this procedure is 
subject to the criticism that the parmeter estimates may be distorted by 
a simultaneity bias in that variables treated as exogenous wre really 
endogenous. This criticism may be leveled at virtually any estimated 
model, however, in that the modeler has always to draw a line between 
endogenous and exogenous variables in some arbitrary way. 
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shock induced by a short-lived rise in the foreign currency price of 

imports. The results are tabulated and discussed in a way that endeavor5 
t:> throw iight on the general subject of financial policies and 
5:abillzation. 

1. The reaction functions and the six policy regimes 

Both instruments of demand uanagenent--domestic credit and the 
exchange rate--are postulated to react to the two indices of excess 
demand, that is, inflation and the balance of trade. The react ion 
iunction for domestic credit is specified as 

.-dct = Lo f .:++~ + '.:2(.'.pt-l - ‘.pt-2) (13) 

where ‘“1 _1. 0, ‘:2 ‘- 0 

and where tb = xv + px - imp - pm 

Domestic credit deviates from its long-run grwth path (do) to 
stabilise demand. Both a deterioration in the trade balance and an 
acceleration of inflation elicit a tightening of credit policy from the 
authorities. It is wrth noting that there is a lag betkeen the shocks 
that ptecipitate policy changes and these changes. This will be referred 
tu as the information lag. 

Zn order to endogenize the exchange rate, it will be necessary to 
abandon the shorthand that allowed us to represent variables denominated 
in foreign currency terms and converted into domestic cllrrency terms by 
the exchange rate by a single symbol. In the model thus far, for example, 
we have written px for etpxf, where e is the domestic arrency price of 
foreign currency and pxf is the exprt price in foreign currency terms. 
For simplicity, and because over the period with which we are concerned 
almost all of Korea’s trade-related paytrents ere settled in U.S. dollars, 
e is the exchange rate vis-a-vis the 1I.S. dollar and foreign currency 
variables are measured in U.S. dollar terms. In the enlarged model with 
endogenized exchange rates, the exchange rate is put into the notation 
explicitly and an f is appended to foreign currency variables. The 
reaction function for the exchange rate in the managed exchange rate 
regims is specified as 

Let = ll:tbt-l + T+J’Pt-l - ,*, pmf t-1 > 

where -1 .‘- 0, ‘2 J. 0 

(14) 

This reaction function allows some flexibility. Where the exchange 
rate is used as a general tool of demand mnagenrznt and adjusted in 
reaction to both changes in the trade balance and changes in the relative 
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rates of inflation at homa and abroad, both !1 and 32 are nonzero. ijhere 

the authorities try to use the exchange rate to keep donrzstic prices in 
Line with those abroad (specifically import prices), ‘1 may be set at 
zero and 72 at unity. Except for the lag, this gives us the familiar 
purchasing power parity condition or the condition for maintaining the 
real exchange rate. lf - 

The model was not estimated using sample data from a period in 
which KDrea allowed its currency to float freely, and so substantial a 
change in institutions might well alter behavior in some fundamental 
Way. It is arguable, therefore, that it is even mDre risky to make 
inferences from a free floating exchange rate reaction function imposed 
on the model than from some of the other reaction functions. Technically , 
however , a free float could be characterised in the following way. 
ASSUIW trade in ser--ices is relatively stable and that capital inflows 
are subject to official control, then the stochastic element in the 
balance of payments is the trade account. Given capital and services 
flows, export receipts have to cover a given proportion of import pay- 
ments; deviations from this norm will not be financed by the authorities 
and will consequently precipitate exchange rate changes. In this system, 
there is no governmnt intervention and consequently no inforumtfon lag. 
It may be characterized as one polar extreme of the managed floating 
system in which -2 is zero, 71 is very large, and the lag on :5tb is 
eliminated--that is, 

Aat = .il :. tb, (15) 

Clearly, as long as the exchange rate affects the trade balance in the 
normal way, as “1 becomes very large, changes in the trade balance become 
very small. As one experiment, and subject to the caveats discussed, the 
pure floating system is included among the policy reginrss considered. 2/ - 

Using the specified reaction functions, six different policy regimes 
are set up: 

(i) The first sets “‘1 = w2 = ‘~1 = .i2 = O--that is, it is what 
Gv’e shall call a pure hands-off regime. The exchange rate is fixed and 
domestic credit growth is fixed. 
short-term shocks. 

Neither are altered in response to our 
Given the transitory nature of the shocks, this is 

arguably a well-thought-out policy alternative. 

11 As till be seen below, the choice of the import rather than the 
export price as the representative foreign price has important implica- 
tions for the stability of this exchange rate policy. 

2/ Ideally, the parzaneter 71 should in this case be derived from the 
trade balance equilibrium condition. This would give it an enormously 
large value. Any large value for 1’1, however, will suffice to charac- 
terize the floating system as compared to the other policy alternatives. 
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(ii) I.n the second regime, domestic credit is adjusted to 
reduce excess demand, but the exchange rate is fixed. Given the infor- 
amt ion lap and uncertainty about the duration of the shock, dorrestfc 
credit is not adjusted to entirely offset excess demand pressures, but 
only to reduce them--that is, credit policy is to lean against the wind. 
The coefficient on the change in the trade balance (.:I) is set at 0.5, 
that on the acceleration of inflation (-‘2) at -0.5. The effect is cumu- 
lative: as excess demand is likely to affect both the trade balance and 
the inflation rate, domestic credit expansion will be reduced by both 
terms. Nevertheless, this is a rather gentle leaning against the wind-- 
f 0 r example, a 10 percentage point rise in the growth of exports minus 
the growth of imports coupled with a 10 percentage point increase in the 
rate of inflation would elicit a 10 percentage point reduction in the 
growth rate of dorn?stic credit. Within three period?, this would lower 
price inflation by only about 1 percentage point and reduce the trade gap 
by about 1 11’2 percentage points. 

(iii) In the third regime, domestic credit expansion is fixed, but 
the exchange rate is adjusted to contain excess dernand. In equation (14)) 
T1 is set at -0.5, z2 at 0.5. As in the second regime, the effects are 
cumulative and the coefficients of the reaction function constitute a very 
gentle leaning against the wind. Following a 10 percentage point deteri- 
oration in the trade balance and a deterioration in relative inflation 
rates of the same magnitude, the exchange rate depreciates by 10 percent. 
Xn response to this depreciation, prices rise sharply (by almost 3 percent) 
on impact, but only by about 1 l/2 percent over two periods; the correction 
of the trade balance brought about over the same time span by the depreci- 
ation amounts to about 1 l/2 percentage points--that is, substantially 
less than the deviation that precipitated the exchange rate change. As 
in the second policy regime, the objective of stabilization policy is to 
help the system back to equilibrium without sharp charges in policy that 
could themselves be disequilibrating. 

(iv) The fourth regime combines the second and the third. Both 
the exchange rate and domestic credit are endogenized by the reaction 
functions with the same coefficients as in the two other regimes. This 
represents a sharper overall policy response to excess denmnd and a 
response on both fronts simultaneously. 

(v) In the fifth policy regime, a real exchange rate, or a 
(rather rapidly) crawling peg, system is examined. L/ Domstic credit is 
not allowed to react to disequilibria (that is, ‘“1 = ‘~2 = 0), but, in 
the exchange rate reaction function, coefficients are set so as to keep 
domestic prices in line with those abroad--that is, ‘1 = 0 but 772 = 1. 

(vi) Finally, in the sixth policy regime, dorrr!stic credit is 
again unresponsive, but the exchange rate is allawed to approximate a free 
float. III the second variant of the exchange rate reaction function-- 

l/ See Williamson (1965). 
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equation (15)---l is set at a large number, in this case -3.0. This 

number is large enough to elicit a rather dramatic price and demand 
response to a trade balance deviation. 

2. The simulation experiments 

The program for the simulation experiments is set up to produce 
percentage deviations from the base run--that is, the run without any 
shocks and with exchange rates and domestic credit given exogencusly--for 
each of the shocks under each of the policy regiws. 

The six enlarged nodels, one for each slicy regime, are each sub- 
jected to the three different shocks. (i) An output shock is produced 
by a one quarter 30 percent reduction in capacity--that is, in potential 
output --so that capacity utilization increases sharply and dermnd srceeds 
potential output. (ii) A monetary shock is effected by a one quarter, 
one unit reduction of the constant term in the implicit money demand 
function. This depresses the demand for money relative to the supply 
and thereby creates excess demand for goods. (iii) A terms of trade 
shock is given by a one quarter 30 percent rise in the foreign 
currency price of imports. L/ 

3. The results for temporary shocks to the system 

In general, these experilnents tend to confirm the view that financial 
policies do better at stabilizing the economy in response to financial 
disturbances than in response to real disturbances. / SOUE results that 
seem to contradict this principle--for example, the relatively good perfor- 
mance of a policy to fix the real exchange rate in response to a terms of 
trade shock--derive essentially from the short duration of the sbck and 
the particular lag structure of the model. Rigorous and quick-reacting 
financial policies--best characterized in this anallvsis by the pure 
flexible exchange rate regime--do best under all cixcJmstances at con- 
taining the external payments deficit. When the econuny is buffeted by 
real shocks, however, this external payments stability is won at a sub- 
stantial cost in terms of absorption. In all cases, the more reactive the 
exchange rate, the trore volatile are prices. Insofar as price stability 
is an important canponent of the authorities' objective function, it is 
unlikely that a high degree of nominal exchange rate variability will be 
allowed even in response to financial shocks unless there is a binding 
foreign exchange constraint. 

If the authorities wre constrained to choose one policy regime in 
response to all transitory shocks, the hands-off regime would probably 

l/ It is, of course, significant that import prices rather than 
export prices change, and that one of the policy regimes is specifically 
set up to maintain parity between import prices in donrzstic currency and 
home prices. This shock and that policy regime are obviously chosen to 
illustrate potential dangers of a crawling peg. 

21 See Boyer (1978), Fischer (1977), and Lipschitz (1978). - 
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a . The output shock ---. 

As nay be expert ed , the optimal policy regime depends up?r: the 
objective functfon of the authorities: that is, no one regim! is better 
in all respects than all the others. Insofar as the authorities seek ttr 
srabilize absorpt!on and inflation, the hands-off reginr is clearly best 
!Tablr 3 and Charts l-3). The trade bal.ance is allcwed to p-lay its 
normal role, tinder fixed exchange rates, of cttshioning shocks tn domstir: 
ahs ,rpt ion. Tt bears the brunt of the real Q.%& with exports, in par- 
t icular , react:::i;: sharply to the reduced output capacity. The natural 
tendency to return to equilibrium --via both the relative price ef feet arid 
the monetary squeeze --is allowed to tIprate snwothly. In all of the other 
zianaged regimes contimi ng trade imbalances and price changes elicit 
pwli cy response that interfere with this tendency. The free-floating 
exchange rate regime is at the opposite end of the continuum to the 
hands-off regime. Greater stability in the trade balance is obtained at 
the cost of much sharper changes in the exchaqe rate and consequently in 
prices. The price changes, through their effect on the demand for Imne);, 
destabilize absorpt ton. In practice, the chofce of regime might ~11 
depend on the financing ability of t!ie country. A country with sizable 
foreign exchange reserves or easy acizss to capital mrkets might well 
opt for the hands-off policy, thereby choosing relatively stable absorp- 
tion and prices at the cost of external current account volatility. A 
r-c;rl;ltry with a binding external financial constraint might be forced to 
sjopt flexible exchaqe rates. 

In general, the more reactive the exchange rate, the more stable are 
income and the trade balance and the less stable are prices. The excep- 
tion to this generalization is the fixed real exchange rate policy regime, 
fn which absorption is stabillzed --as the lagged response of the exchange 
rate allows for greater price movements in the aftermath of the shock to 
restore absorption to its initjal level --but the trade balance is allowed 
to swing in response to the real shock. In the other regimes, reactive 
exchange rates are mre effective a stabilisation tool than reactive 
domestic credit with respect to all variables except the price level. 

b. The monetary shock 

‘;he three essential elements in this set of simulations are the 
strjrt duration of the disturbance, the inforwtion lag that impedes al 1 
but twn of the policy regimes, and the financial nature of the shock. 
The first tm of these characteristics are shared by the other experirrrnts 
with temporary shc~c%s but are well illustrated in this case by the policy 
regime that attempts to fix the real exchange rate. Although the system 
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Table 3. OutpI ; Shock: Mean-Squared Deviations from the Base Run 
Under Different Policy Regimes 1) 

S’ariable 

Fixed Fixed Reactive Fixed Keal Flexible 
Exchange Exchange Exchange Reactive Exchange Exchange 
Rate and Rate and Rate and Exchange Rate and Rate and 

Fixed Reactive Fixed Rate and Fixed Fixed 
Domes t ic b0me.s tic Domestic Domestic Domes tic DolIE?sttc 

Credit Credit Credit Credit Credit Credit 

_-__I 

i-‘r ices 0.70 0.88 2.32 1.69 6.33 31.46 

Export volume 69.68 67.95 66.62 65.46 69.86 53.45 

Tapor t volume 14.47 17.46 17.69 20.75 14.13 26.28 

Trade balance 47.65 47.27 46.01 46.70 47.4@ 28.43 

%ney s to& 19.86 44.00 17.87 45.10 20.92 12.93 

Exchange rate -- -- 14.27 14.13 6.29 255,86 

Real absorption 0.20 0.37 0.33 0.54 0.20 0.73 

Domes tic credi t -- 12.29 -- 13.81 -- -- 

Keal income 3.25 3.34 3.13 3.22 

l/ Deviations from the base run are amasured in percent. 

3.25 2.26 

-- 

+ 





As the shock ro the system is a fin;incfal shock, it is amr!!i:+h Le to 
financial remedies. The pure floating t-xchange rate provides tile qui:icest 
acting financiai remedy in that it does best at atabi 1 i zi.ng the trade 
bafance and not bddlv hth rrrrpect to tncuuzx and :tbsorption (Tahie 1. .zt;d 
Charts 4-6). These results, however, dru a&tieveL: at :he cog: :‘!I bubstiin-. 
tially increased price volatility. 

Of the other pn!icy rrpimr~, in .general, t he h;i~!d:; -0 f f p ii c.;; d i’lI. 5 
best at stahtlizfng absorption and prices (althoo!:h the reactive d~rk>;:r. 
credit policy does slightly better with res.Fct to the Latter variable) 
and reactive exchange rate policy does best at s.tabilizinE incoorz and 
trade balance. ~hce again the choi.ce of policy regine depends upn the 
relative imp-,rta:lr,e assigned to each G’; the endopcnous bsriables and ti’n: 
extent to which tne ci~tintry’s iinancfa.:. resuurccs al.iiu it to sttlm 
adjusttrent. 

C. The terms of trade shock 

Here again the hinds-off regime Is arguably the orlo that imparts 
most stability to the system as a whole. ituwe VP r , the fixed real exchange 
rate policy option dues significantly reduce the variance of import 
volurrt? and, as a result, the variance of ahsorption, income, and the 
trade balance is slightl y lowet under this regime than under the hands-off 
regime (Table 5 and Charts 7-9j. The extr,i .i tahilt tv Ln these variables 
is obtained at a cost of an enormous irrcrea:;e in the variance of the 
nominal exchange rate and, mre imwrtantiv, of the domestic price Level. 

The result tt!3: an ;ittmnpt to fix the real exchange rate in resronsr 
t 0 a r e a 1 t tl : E 1.) f trade shock might be nptimal., in the sense of minLmi.z- 
ing fluctuations in fncome and absorption, seems counterintuitive. in 
fact, it derives entirely from the transitory nature oi the shock. Cudc: r 
the hands-off regime, because of the Lags In the system and the secondary 
effects of the shock, the intinl reduction in import volu~ is correct.ed 
only slowly. How2 ve r , under the tixed real r-ate regime, with the Lagged 
adjustment of the exchange rate to iieiiations betwen dowstir and implrt 
price inflat ion, imports are bo*;sted sharpLy after the shock by an appre- 
ciatLon of the dorwsttc currency that colncldes &dth the return to the 
base value of the import price index. ‘l’his process hastens the return to 
base run equil.ibr inn. Clearly, if the shock wre of a m3re permanent 
nature, the appreciation of tho exchange: rate would tend to delay neces- 
sary adjustmnt and rmintain absorption at an unsustainable level. 
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Table 4. Hone t ary Shock: &an-Squared Percentage Deviat ion6 
Erora the Base Ru? Under Different Policy Regimes A/ 

Variable 

Fixed Fixed React Fue Fixed Real Flex1 ble 
Exehang Exchange Exchange Reactivr? l2ozlumge Exchange 
Rate and Rate and Rate and Exchange Rate and Rate and 

Fixed Reactive Fixed Rate and Fixed Fixed 
Domstic Dmestic Dmestic DQUE2StfC Dmestkc Domestic 

Credit Credit Credit Credl t Credit Credit 

Prices 1.14 1 .I34 3.17 2.65 2.96 12.08 

Export volume 2.14 2.20 2.19 2.31 2.23 1.37 

Import volume 6.10 6.05 6.13 6.21 6.32 4.64 

Trade balance 10.09 9.97 9.73 9.87 10.31 5.40 

kney stock 5.63 11.43 5.04 12.01 5.19 3.96 

Exchange rate -- a- 4.86 4.67 2.95 48.57 

Real absorption 1 .OO 1.01 1.05 1.05 1.05 1.01 

Domes tic credit -- 2.85 we 3.52 -- -- 

Real income 0.54 0.56 0.50 0.52 

1/ Devfations from the base run are ueasured in percent. - 

0.51 0.52 
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Table 5. Terms of Trade Shock: Mean-Squared Percentage Deviations 
from the Base Run Under Different Policy Regimes Ll 

Variable 

Fixed Fixed React ive Fixed Real Flexible 
Exchange Exchange Exchange Reactive Exchange Exchange 
Rate and Rate and Rate and Exchange Rate and Rate and 

Fixed Reactive Fixed Rate and Fixed Fixed 
Domestic lhnes tic Domes tic Domestic Domes tic Domestic 

Credit Credit Credit Credit Credit Credit 

Prices 1.55 1.49 1.74 

Export volume 0.83 0.83 0.82 

Import volume 3.36 3.98 3.45 

Trade balance 17.93 18.62 18.04 

Honey stock 2.49 14.36 2.47 

Exchange rate -- -- 0.43 

Real absorption 0.07 0.13 0.08 

Domestic credit -- 7.85 -- 

Real incow 0.01 0.03 0.02 

1.63 

0.86 

4.08 

18.78 

14.59 

0.64 

0.14 

7.91 

0.03 

2.65 16.63 

1.20 1.65 

2.52 5.52 

17.33 13.85 

3.03 2.24 

9.61 124.67 

0.04 0.18 

-- -- 

0.04 - 

Lt Deviations from the base run are masured in percent. 









The nature oi the shock--that is, a once-and-P0 r-all rcduct ion i-n 
capacity--requires that the adjtistment be a reduction in expenditure 
rather than a swi tc%i. 1:);7 of expenditure. Kr?Lat ive price c!?anges pl a? 

vi,-tuallv no role in the Rdjustmcnt, 
cmncy b&5ces <Chart il), 

diich relies chiefly on reduced rt:a.l 
together wit-h a c.hange in the prception of 

permanent inciane C or abso rp t ion). This is a rather unusual case in the 
sense that a depreciation of the real exchange rate--defined ds p-e a~ 
traded goodj prices in foreign arrrenq are fixed--does not increase 
production or capacity by improving profit margins in the traded goods 
sector. 

In a richer model, changes in the real exchange rate would presumably 
either facilitate or impede adjustmnt, so it is mrth observing the real 
exchange rate behalior in the different regimes. In al 1 of the fixed 
exchange rate regima, the real eschange rate appreciates with the rise 
in domestic prices in response to supply shortages. In the regime that 
atrenpts to offset changes in the real exchange rate, the rate also 
appreciates, albeit by somewhat less, 3s there is a lag between price 
changes and offsetting exchange rate changes. However, because price 
inflation is checked by the deciine in the money supply, in all of these 
cases the appreci.ation is rodest reaching a maximum of 2.8 percent (in 
ttlc hands-off regime! and in no case exceeded 2 percent by the end of 
the simnla t ion per j.,cl . 

In the regimes where the exchange rate is al.lcxJed to react to lagged 
price and trade balance changes, there is a depreciation of the real rate 
by 8-9 percent immdiately after the cut in capacity, but the rate sub- 
sequently returns to the ini:ial level. In the pure floating regime, 
there is a sharp--that is, almost 50 percent--initial real depreciation 
that is eroded within one year; for the last seven years of the simulation 
period, the real rate is about 1.7 percent below its initial level. 

Within the limitations of the present model, the differences in 
adj.Jstment speeds between regimes is due to different real balance 
effects. Lo the fi ret year of reduced capacity , real balances are only 
15 percent leer on average in the hands-off regime, but 37 percent lower 
on average in the flexible exchange rate regime. The other regirrPs fall 
wi thin these limits. Reactive domestic credit policy substantially 
increases the initial fall in real balances, but reactive exchange rates 
lead to a larger fall over the entire period. 

.I-/ (cont’d from p, 23) 

tb = ln(zij = I”(.-.+) = -0.4055 

Houeve r , the mnetar-y effect of e:r,ternal transactions has changed. I 1-l 
the base period, the external accounts were balanced and, consequently, 
had no effect on the riuney supply. In the new pried, there is a surplus 
of 10--tliat is, exports (80) plus the net c&pital inflow (SO/ minus 
imports (12rj)-*n external transactions that adds to the mnoy supply. 
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5, A permanent reduction in the demand for money 

I:1 theory, the model, subjected to a permanent monetary shock, 
$hould exhibit long-run neutrality with respect to relative prices (or 
the real exchange rate) and all other real flow variables. On this 
hasis, the fixed real exchange rate policy option should be particularly 
effective at promoting adjustment. In the simulation results, these 
a priori notions are, by and large, borne out, but the long run proves to 
he much Longer than the time horizon of most pnlicymakers. 

The hailrls-off policy regiue and the fixed real exchange rate regime 
are the two extremes in terms of speed of adjustment (Charts 12 and 13). 
1n the hands-off regime, by h t e end of the simulation period, 13 pars 
after the initial shock, only two thirds of the excess real balances have 
5een dissipated, absorption is still 4 l/2 percent above the base run 
level (although real incane is only half of 1 percent higher), and the 
real exchange rate is 10 l/2 percent higher than its full equilibrium 
level. While all variables are still roving in the right direction, they 
are moving very slowly. At the other end of the spectrum, the fixed real 
exchange rate policy regime shows almost complete adjustment: 95 percent 
of the excess real mney balances have been dissipated and absorption, 
i ncme , and the real exchange rate are all less than 1 percent away from 
their full equilibrium levels and are moving in the right direction. 

The second mst canplete adjustment ocars under the free floating 
exchange rate regime and after that the regiur? in which both the exchange 
rate and domestic credit are allwed to react to disequilibria. The 
E ixed real exchange rate regime, however, shows considerably M)re complete 
adjustment than either of these. Properly characterized, of course, a 
pure flexible exchange rate regime would adjust rmre rapidly than the 
fixed real exchange rate regime, insofar as the latter is subject to 
intoruration lags. Given capital flows and initial overall external 
balan,ce, the exchange rate would have to adjust to ensure that the gap 
beteen. absorption and incoue did not exceed the initial current account 
deficit. In terms of the estimated mdel, however, this muld require 
even larger fluctuations in the nominal and real exchange rate than those 
that occur in our characterization of the pure float and would probably 
not be acceptable to policymakers insofar as large price and exchange 
rate fluctuations are generally thought to be costly. 1/ More simply, in 
theory, a domestic credit policy capable of immediately reducing the 
money supply by the full extent of the reduction in the demand for money 
would ensure costless continuous equilibrium. This, however, would 
require perfect information 3n the source, size, and duration of the 
shock. 

1; In the floating rate reginr: as presently characterized, the 
nominal exchange rate depreciates by 68 percent in the first three 
quartt?rs after the shock, while the real rate depreciates by 30 percent. 
‘;eT,ertheless, the trade balance deteriorates by 23 percent over this 
period. A substaneially larger adjustmnt coefficient (71) in equation 
(i5) could stabilize the external accounts but at the cost of much 
greater price and exchange rate volatility. 
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While :he simulation results show fastest adjustment in the fixed 
real exchaqe rate regime, this is at the cost of greater inflation. The 
annual inflation rate is, on average, almost 5 percentage pints above 
the base run in the pjstshonck sample in this policy regime, compared with 
3 percentage points in the flexible exchange rate regiule and Less than 
1 percentage point in the hands-off regime. However, &ile the fixed real 
rate policy leads to a fairly steady increase in prices omr the sample 
PerLad, in the hands-off regime prices rise by 14 percent In the first 
year after the shock before declining and in the flesible exchange rate 
regime prices rise by almost 50 percent in the first 18 months before 
embarking on a steady decline. Also, while the real exchange rate 
osc.il lates in the pure flexible exchange rate regime and in the other 
reac.t. tve exchange rate regilnes, it rises and then declines steadily in 
the fixed real. rate regime. Unless higher prices per se are negatively 
weighted in the authorities’ objective function, the fixed real rate 
policy wauid sem to be best. In general, these simulations tend to 
confirm the view that sustained financial shocks can effectively be 
offset by financial policies even if the policymaking authorities have 
1 imited information about the size of the shock. 

c . A permanent change in the terms of trade --__L 

It is interesting to juxtapose the case of a perrmnent downward 
s’nift in the money demand function with that of a permanent deterioration 
in the terms of trade. In the former, the shock is financial, the resul- 
tant inflation is of domestic origin, and the long-term effect on real 
flows is negligible. In the latter, the shock is real, the resultant 
inflation originates abroad, and the change exerts a substantial long-run 
effect on real flow variables. I%reover, the juxtaposftioning of the two 
different shocks underscores the enormity of the policy error of treating 
them in the same way. 

While the policy of trying to fix the real exchange rate is most 
effective in respnse to the dornestic mnetary disturbance, it is near 
disastrous after a terms of trade deterioration. l/ In trying to fix the 
import-related real exchange rate, the authoritiez are forced to appre- 
ciate the domestic currency in response to the deterioration in the terms 
of trade. This lowrs domestic prices and leads to a vicious circle of 
currency appreciation and falling dcmesti.c prices. The process exacer- 
bates the increase in the trade deficit and undermines the mnetary 
squeeze that would normally curtail domestic expenditure. By the end of 
the simulation period, the deterioration in the trade ratio is four times 
as iarge as in the flexible exchange rate regime and nDre than twice as 
large as any of thr: other regirres; there has been virtually no reduction 

l/ The problem of trying to fix real wage rates fn the face of a 
deterioration of the terms of trade is strictly analogous and has been 
we1 1 researched. See, for example, Gray (1978). The particular 
reaction function here, which focuses on the import price rather than 
the export price, coupled with an import price shock is, of course, set 
up to illustrate the problem. 
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RESPONSES TO A SUSTAINED FALL IN 
THE DEMAND FOR MONEY: THREE POLiCY REGIMES’ 
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in real absorption and prices have fallen by about 50 prcent (Charts 14 
and 15). Clearly, a country foilovfng such a strategy muld soon NR cut 
Of foreign reserves and would create relative price distortions bound to 
severely hinder its export sector and prevent its import-carpeting sector 
irom capitalizing on a relative price advantage. 

Of the other policy regimes, the flexible exchange rate produces the 
largest increase in domestic prices and reduction in teal balances and, 
as a result, does best at containing the trade deficit, It also leads to 
the smallest increase in the real exchange rate for exports. All of the 
other regimes produce very similar movements in prices, absorption, and 
the trade balance. Restrictive doumstic credit alone does slightly 
better at hastening adjustment and containing the trade balance than the 
other reacti= exchange rate regimes, because these regfums conrain 
exchange rate reaction functions (equation (14)) with two terms that work 
against one another. The exchange rate adjusts to both the hnrsening 
trade balance and the deviations of the import-based real exchange rate 
from equilibrium. The former pushes the domestic currency doun in value, 
the latter pushes it up; as they counterbalance each other, the exchange 
rate sees very little movement. Consequently, the real exchange rate for 
exports appreciates with domestic price inflation. 

V. Conclusion 

Rather than summarise the results of the analysis, it may be worth 
ending with three observations culled from the experiumnts conducted. 
While these are obviously subject to all of the caveats that are attached 
to the particular model employed and policy experirrents in general, they 
are likely to be more generally applicable, especially as they are of a 
cautionary nature. 

First, confusing real shocks with financial shocks may be very 

costly. Thus, a crawling peg exchange rate system, while well s&ted to 
dealing with fluctuations in domestically generated nonetarp, inflation, 

may be disastrous in the face of sustained changes in the terms of trade, 

Secondly , the particular objective function of policymakers in 
developing countries is rarely well defined. Clearly, in many situa- 
tions, it might be possible to stabilize absorption, incane, or the trade 
balance by the selection of an appropriate set of policies. The fluctwa- 
tions in prices and exchange rates required to do this, however, might in 
themselves be considered to entail unacceptably high costs In terms of 
the uncertainty that they produce and their effects on confidence, invest- 
rznt, and saving. 

Finally, it may be costly to treat short-run reversible shocks as if 
they are perwnent by adopting policy measures aimed at rapid adjustment. 
The effects of discretionary policy changes often persist long after the 
shocks that elicited them. Moreover, the difficulties of fine-tming 
for disturbsnces of very short duraticn are greatly exacerbated by the 
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infornration lag that inevitably reduces the speed of policy adjustment. 
fn a certain world there wou3.d usually be a strong case for financing 
short-run external payments imbalances rather than adjusting dormstic 
demand to eliminate them. The weakness of this prescription Is that 
uncertainty about the duration of any disturbance is fundanental to the 

problem of policy formulation. The benefits of avoiding excessive early 
adjustment, therefore, have to be set against the costs of a probable 
greater and raore painful adjustment at a later stage. A prudent govern- 
uenc might ~11 decide that some nrodest adjustment at an early stage is 
the safest route. 
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Data Sources 

The quarterly national accounts data were taken frcas The Quqrterly 
GNP of Korea, The Bank of Korea. Most of the other date used wre tazn 
from the International Monetary Fund’s Data Fund tapes, much of which is 
published in IMP, Internationai Financial Statistics. These data are 
either reported directly to the IMF by the Korean authorities or taken 
from the knk of tirea’s Monthly Econbmic Statistics. Seasonally adjusted 

series were used wherever the unadjusted series Awed evidence CJ~ 

seasonality. Interest rates (1) in the unofficial money merrket are 
unpublished survey data collected by the Bank of Korea. 

fn mast cases, the series are fully descrfbed in the text; fn what 
fc?llws, therefore, only those series req.uirPng further description are 
discussed. 

Domestic credit (DC) is defined residually, from the consolidated 
balance sheet of the banking system, as money minus net foreign assets 
valued in local cutrency. 

Net nontrade receipts in the atern& accounts (K) is defined 
residually from the balance of Qayuents identity as the change in net 
foreign assets minus export receipts plus impo.rt receipts. This flow 
variable-which consists largely of the net capital inflow--is cumulated 
into a stock variable (KS) in the lfnearization of the identIties in 
Appendix II. 

The overall price index used (P) is the wholesale price index. The 
import and export price indices used (PX and PM) are unit value indices. 

The desired stock of reserves (R*) is determined by running a trend * 
through peaks of imports, multiplying the resultant peak import series by 
the average reserve/import ratio over the sample period, and deflating by 
import prices. Inieially, all these wries are in terms of U.S. dollars, 
but both t.he desired resenfe figure and the import ~ri.ce index are con- 
verted into dormstic currency terms. As the dollar/won exchange rate 
enters both the numerator and the denominator, this variable is impervious 
to exchange rate changes. 

Real trade data are the naninal domestic cllrrency series, based on 
customs data, deflated by the unit value indices. Exports are rreastued 
f.o.b. and imports c.i.f. 

Trade in services (TS) is defined as the difference between the 
trade data as described above, and the trade data for goods and services 
as measured In the national income s,tatistfcs. 
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Lineatiszing the Identities 

The two identities--that is, the real incme and the money identi- 
ties--are not in toglinear fotm. Fur estimtiun and slmu.lstim purposes 
they are lineatized by mems of a Taylor’s series expansion. Second and 
higher order term ate ondtted from the expansion. The identities ate 
linearized about trend values of tht: variables with the time trend (t) 
set at sro fn the third quarter of 1975 and changed by fncreumta of one 
in both directions for each quarter deviation from the base date. 

1. The income identity 

Yi$ * AB% - XVt - XMP, + Ts, Cl) 

Trend growth rates for variables are denoted by X, such that the trend 
vale of abs at time t is habs*t + abso. The subscript Co) &notes the 
base period value of the relevant variable. Gtneatfzing (1) about the 
t tend yields : 

Yr = Yt, + AF-t * (c)o[abst - abs, - xabs.t] 

+ fg 10 h - xv, - 1,.t] - r= 10 [impt 
YR 

- imp0 - &p.t] 

+ ($I0 [tst - ts* - At* .t ] (21 

Let ARS 
cl ($0 

c2 - E). 

c3 -. gg-,, 

c4 f QO 

cs - ‘St - cbabs - c2>,,, * c3;.imp - c4xts 

4 ‘: the error due to the linearizatton 

Substituting these definitions into (2) gives: 

yrt = cl.abst + c2 .xvt - c3.impt 4 c4.tst + c5.t 

+ constant + qt (31 
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2. The money fdentfte 

& = DCt 4 NFAt-l 4 (XVt.PX,) - (IMPt.PMt) + Kt (1) 

Pn the terms of chaxes fn the money stock this m&y be mftten as 

+ 0 met + (XVt.PXt) - (fMPt*PMt) + AKSt (2) 

where A Is the, first &,ffetence operator and KS is -the stock of indebtgd- 
ness. Thid interpretation of KS is approximate as K represents the flow 
of both capftal .ami nontrade current ac.cuunt recefpts; however, KS &h&Id 
simply be, Lnt&pret& as the sumnation of K over time: This is mereiy a 
device. to eliminate negatfve values of K which would complicate the 
lineaiizatfon, Wvdalig (2) through by BQ-1 piek?s: - 

+ XV,:PXt _ **Pxt + ;,ks 
# 

t-l 
N’ 

(KS) 
t 3 t-l 13) 

t-l 

Lineariziig eqtiittion (3) teb’by tern by meah of a Taylor’s., series 
exphnsion .ylelds:, ., ., 

.., 
_, “- 

.Imt ,Y. (!j,o fdct 
.& 

- dctq ] + (+%)( x )o[dct-l - dc, - AdC .t - mt-.l 
*. 

xv-PX ‘. -+ lflo 4 h,.t] 4 (---- M .),{I 4. xvt + pxt - xv, - plq$ - ix+ .t 
,, 

: 
I ;, - ait;1 4 & + h,.t) - (V&[l 4 impt~+.pmt px-t 

hi& - m - Ximp.t - >zprs.t - .- q-1 *m, + hm.t] 

._ ., ., 

: : ,:-., 

‘: 

+ (%I0 b-t - kst-l 1 + Wso+o [kat-1 - ks, - 1b.t 

k2 z Cdc 0 
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k6 - hks 0 

V s error due to linearization 
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The Structure of the Model 

1.t Is difficult to test the validity of the structure of the full 
model by aeans of any simple statistic. l/ The likelihood ratio statis- 
tic, which is distributed asymptotically-as a chi-square distribution 
allows a large sample test of whether the overidentifying restrictions 
are consistent with the data for the FIML estimator. But recent work 
suggests that even for samples of over 100 observations the likelihood 
ratio may not be a good approximation to the asymptotic chi-square 
distribution. For hatever it is tXlrth, the chi-square vale of the 
log-likelihood ratio is 334.89 with 111 degrees of freedom. The critical 
value of the distribution at the 5 percent level with 111 degrees of 
freedom is approximately 136.6. ?%us, ..$ one were to regard the UkeLi- 
hood ratio as a reasonable approxiamtion to the asymptotic chi-squate 
distribution, one would have to reject the hypothesis that the over- 
identifying restrictions are consistent with the sample data. 2/ 

In testing the hypothesis that the model is not consistent with 
the data, the opposite problem occurs. With a small sample, it is 
difficult not to reject the hypothesis. The Carter-Nagar statistic 
for the overidentified model, which has an asymptotic chi-sq.uare distri- 
bution with .21 degrees of freedom, is 72,110. The critical value of the 
chlsquare distribution with 21 degrees of, freedom at the 5 percent 
ievel is 32.7. Thus, if the difficulties related to small s,amples were 
ignored, the hypothesis that the model is not consistent with the data 
w-ou&+ be resoundingly rej-ected. This result is reflected in Carter-Nagar 
I$‘?. statistic of 0.9969. 

-. ,’ While these formal tests ar1- not of much use because of the inadequacy 
‘Jog- ,the ,sample size, it may be of interest to examine the aman-squared 
,e:$rors of the estimated endogenous variables. 

.I7 Tests of the individual parameters do not present as. great a 
,pr&lem. Parameter estimates are asymptotically normally distributed, 
rbur work by Phillips (1978) suggests that for small samples--20 to 30 
-observations in his case --the accuracy of the approximation depends 
cr,itically on the stability of the model. If the model is unstable, the 
small sample parameter distribution will be slow to converge to the 
asymptotic distribution, as the number of observations is increased. 
The sample used in this model (56 observations) is about twice as large 
as those in Phillips’ Monte Carlo studies, so that we have proceeded to 
test the parameter estimates with a normal distribution with the stan- 
dard deviation given by the estimates standard errors. 

21 Most other models using the saae or similar estimation programs 
have arrived at a similar rejection of the overidentifying restrictions. 
See, for example, Jonson et. al. (1976), Knight and Wyuer (1978), and 
Brillembourg and Schadler (1979). 
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Appendix Table I. Korea: Estimation Errors 

(Sample period first quarter 1965 to fourth quarter 1978) 

Endogenous 
Variable Variance 

Mean-Squared Error 
of Estimate 

P 0.2753 0.0003 
xv 1.2876 0.0038 

img 0.5336 0.0062 
abs O-IL57 0.0013 
yr 0.1500 0.0007 
m i.7565 o,doo4 

As is clear from Appendix Table.1, the in-sample tracking performance 
of the model is good, the mean-squared errors of estimates are very small 
relative to the original variances of the endogencus variables. 

The simulation results go only one year beyond the sample period and 
therefore track actual performance rather well (Appendix Table II). In 
the post-sample Period, however, the divergence between actual and simu- 
lated values doe.: widen. 

Appendix Table II. Korea: Simulation Errors 

(Third quarter of 1965 to fourth quarter of 1979) 

Endogenous 
Variable Variance 

Mean-Squared Error 
Static simulation Dynamic simulation 

P 0.3164 0.0004 O.OOO? 
XV 1.2524 0.0044 0.0171 
imp 0.4992 0.0061 0.0096 
abs 0.1586 0.0015 0.0021 
yr 0.1606 0.0008 0.0010 
m 1.7373 O.0004 0.0036 

In general, it is somewhat surprising that the rmdel specified fits 
the data as ~11 as it does. In specifying the model, a demand-driven 
structure was chosen chiefly because of its familiarity. There are, of 
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course, persuasive argumnts against this sort of mdel structure in 
light of the real --that is, relative price or terms of trade-shocks that 
occurred in 1973 and again soon after the end of the sample period. 11 
The structure chosen does, however, facilitate the concentration on - 
typical instrurnrnts of demand .manage=nt in the policy analysis of 
Sect ion IV. 

l/ See, f6r example, Van Wijnbergen (1981) and (1982). - 
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