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This paper uses a four-variable vector autoregression model

to explore how monetary authorities responded to shocks
in Korea and Taiwan over the period 1981.1-1994.12. The
analysis reveals that sterilization is an important element

of the response to shocks to foreign assets in both econ -
omies. In particular, monetary authorities do not appear

to be prepared to accept fluctuationsin the exchange rate
and the money supply that may result from changesin for -
eign assets, but more readily accept fluctuations in these
variables that result from domestic credit shocks. There
are also differencesin the responses of Korea and Taiwan

that suggest that the former may be more insulated from
extrernal shocks.

In recent years, the monetary effects of sharp increasesin
central bank foreign assets—associated with large current
account surpluses and capital inflow surges—have attracted
much attention, particularly in Asian economies. As dis-
cussed by Glick and Moreno (1995), these changesin cen
tral bank foreign asset holdings, resulting from efforts to
stabilize the exchange rate, have adversely affected mone-
tary control.

In spiteof theinterest in thissubject, therehasbeenrela-
tively little empirical andysis of the characterigtics of shocks
to foreign assets and the implications for monetary control
(an exception is the comparison of Germany and Japan by
Glick and Hutchison 1994). Such an analysis can be used
to shed light on a number of interesting questions. In par-
ticular, it isof interest to inquire how monetary authorities
respond to shocks in countries that seek to stabilize the
exchange rate. Thisincludes ng the relative impor-
tance of foreign and domestic influencein explaining fluc-
tuationsin foreign assets, the degree of sterilization and its
effectiveness in limiting the monetary impact of shocks,
and how foreign assets respond to changes in domestic
credit.

This paper seeksto shed light on these questions by es-
timating vector autoregression models of Korea and Tai-
wan. Therest of the paper is organized asfollows. Section
| motivates the empirical analysis by highlighting the im-
plications of certain balance of payments and central bank
accounting identities. Section Il discusses model estima-
tion and identification. Section I11 discusses the results of
the model. Section IV provides conclusions and indicates
possible areas for future research.

|. INTERVENTION, STERILIZATION,
AND MONETARY RESERVES

To motivate the empirical analysis that follows, it is useful
torecall twoidentities. First, the balance of payments iden-
tity impliesthat the sum of the current (trade) and the cap-
ital account balance equals the changein the (net) foreign
assets of the central bank.

(1) CA + CAP = AFA

whereAisthefirs difference operator. To illustrate how bal-
ance of payments disequilibria can come about, consider
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an economy inwhich at the prevailing exchangerate (hold-

ing everything else constant) the current account is balanced
(CA=0). However, the expected returns on thiseconomy’s
domestic assetsarelarger than the expected return on other
countries domestic assets, so there is atendency for cap-

ital inflowsin aforeign currency (U.S. dollars). This puts
pressure on the exchange rate to appreciate, as holders of

U.S. dollars seek to convert to acquire domestic assets. If

the local central bank wants to prevent currency apprecia

tion, it will intervene in the foreign exchange market by

purchasing U.S. dollars, thusincreasing its holding of for-

eign assets. The outcome is positive capital inflows and an
increase in foreign assets (CAP > 0, AFA > 0). If the cen-

tral bank does not intervene, the exchange rate will appre-

ciate freely to the point whereit is unprofitable for capital

to flow in. Inthis case, balance of payments equilibrium is
achieved with CAP =0and AFA=0. Itisapparent from the
preceding that changesin foreign assets of the central bank
reflect the balance of payments conditions (current ac-

count and capital account) of a country and its exchange
rate policies.

Second, the simplest version of the central bank balance
sheet implies that a change in reserve money (H), or the
(monetary) liabilities of the central bank, is identically
equal to the change in its assets, which in turn equals the
sum of changesin domestic credit (DC) and in foreign as-
sets (FA) of the central bank.

) AH = ADC + AFA.

Equation (2) implies that a change in foreign assets
tends to change the supply of money. In many countries,
central banks attempt to prevent changes in foreign assets
from affecting reserve money by implementing offsetting
changesin domestic credit, apolicy known as sterilization.
For example, Asian countries in the 1980s and 1990s re-
sponded to largeincreasesin foreign asset holdingsby im-
plementing sharp reductions in domestic credit (see Glick
and Moreno 1995). Sterilization can also work the other
way. In 1994, the Mexican central bank offset the mone-
tary contraction caused by declining foreign asset holdings
by increasing domestic credit. In the discussion that fol-
lows, foreign assets and domestic credit will at times be
described as “monetary variables’ because of their close
relationship to reserve money.

The preceding discussion illustrates how effortsto sta-
bilize the exchange rate when the balance of paymentsis

1. Thereis an extensive literature on whether sterilized intervention in
foreign exchange markets is effective in stabilizing the exchange rate
(this requires that domestic and foreign assets not be perfect substi-
tutes). However, this question is not the focus of the present study.

not in equilibrium can adversely affect monetary control.
It is worth noting, however, that the extent to which bal-
ance of payment disequilibriawill arise and bereflectedin
changesin foreign assets dependsin part on the degree of
capital mobility. In some cases, capital controls may limit
balance of payments imbalances and their monetary ef-
fects. For example, returning to our previous example, an
exchangerate peg that rai sesthe expected return on acoun-
try’ sdomestic assets above the foreign rate may not result
in capital inflows and increasesin central bank foreign as-
setsif capital controls prevent foreignersfrom investing in
domestic assets.?

Korea and Taiwan: Policies and Experiences

As discussed above, the extent to which an economy is ex-
posed to balance of payments imbalances, and concom-
itant pressures on the money supply, will depend on a
country’ sexchange rate policies and the characteristics of
capital controls.

Exchange rate policies may range from arigid peg to a
single currency to more flexible basket pegs or managed
floats, the latter being closer to the policies adopted in Ko-
reaand Taiwan. Koreamaintained amulti-currency basket
peg until March 1990, when it switched to a market aver-
age exchange rate system. Taiwan maintained a managed
float for most of the 1980s, also using amarket average sys-
tem.® It switched to a pure float for transactions exceeding
aminimum amount in April 1989.

2. In other cases, however, capital or foreign exchange controls may ac-
centuate balance of payment imbalances. For example, suppose capital
controls require exporters to surrender their foreign exchange earnings
and prevent domestic residents from investing abroad. If thereisa cur-
rent account surplus at the current exchange rate targeted by the gov-
ernment, the government will in effect purchase the foreign assets
accumulated by the economy’ strade sector. Foreign exchange controls
in this case result in atendency for the money supply to increase.

3. InKorea, sincetheintroduction of amarket averagerate (MAR) sys-
temon March 2, 1990, thewon-U.S. dollar rate has been determined on
the basis of the weighted average of interbank rates for won—U.S. dol-
lar spot transactions of the previous day. During each business day, the
Korean won-U.S. dollar exchange rate in the interbank market is a-
lowed to fluctuate within fixed margins of plus or minus 1% against the
MAR of the previous day. The exchange rates of the won against cur-
rencies other than the U.S. dollar are determined in relation to the ex-
changerate of the U.S. dollar against these currenciesin the international
market. The buying and selling rates offered to customers are set freely
by foreign exchange banks. In Taiwan, the spot central rate of the U.S
dollar against the NT dollar was set daily on the basis of the weighted
average of interbank transaction rates on the previous business day.
Daily adjustment of the spot rate was limited to 2.25% of the central
rate on the previous business day.
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Although exchange rate policies allowed some flexibil-
ity in currency movements, both economies appear to have
been exposed to shocksthat contributed to balance of pay-
ments disequilibria and complicated efforts at monetary
control. For example, the U.S. dollar depreciation against
major industrial country currencies in the second half of
the 1980s was associated with increases in the current ac-
count balances of both economies, in spite of significant
appreciation in both the Korean won and the NT dollar
against the U.S. doallar. In the case of Taiwan, the expan-
sionary monetary effectsof current account surpluseswere
exacerbated by speculative short-term capital inflows. As
is well known, declining U.S. interest rates in the early
1990s were associated with a surge in capital flows to
emerging market economies.

The vulnerability of these economies to shocks was to
some extent influenced by policies affecting capital mo-
bility in the two economies, which are described in some
detail in the Appendix to Moreno (1993). It seems accu-
rate to describe Korea’ s capital controlsasbeing generally
more restrictivethan Taiwan' s. However, whileforeign ex-
change controls have been very gradually and steadily lib-
eralized in Korea, in Taiwan, the path to liberalization has
included some significant policy reversals.

At the beginning of the 1980s, Korea and Taiwan both
had restrictions affecting capital flows, including controls
on foreign exchange availability for current account trans-
actions, controls on capital flows, restrictions on foreign
exchange market transactions (such as forward or futures
transactions, swaps or options) and restrictions on foreign
access to the domestic financial sector. However, there are
a least two important differences. First, in Taiwan, re-
strictions on current account transactions were eliminated
in 1987. In Korea, licenses are still required to obtain for-
eign currency for current account transactions, and there
are limits on the foreign currency holdings of firms (pro-
portional to the size of their international trade activities).

Second, Korea traditionally limited capital inflows as
well as outflows (particularly via the banking sector),
whereas until 1987, Taiwan restricted only outflows. For
example, government approval was needed in Koreain the
1980sfor any external borrowing by firms exceeding spec-
ified limits: US$200,000 before October 1982, and US
$1,000,000 thereafter. There were no comparablelimitsin
Taiwan until 1987, when a surge in speculative capital in-
flows prompted the government to freeze external bank
borrowing. This ceiling on Taiwan banks' external liabili-
tieswaslifted gradualy in the years that followed.

Differencesin capital controls may have been reflected
in the components of the balance of payments that led to
changesinforeign assetsand in the size of theimbalances.
For example, as discussed by Glick and Moreno (1995),

both Korea and Taiwan experienced increases in foreign
assetsin the second half of the 1980s asaresult of current
account surpluses. However, in Taiwan theincreasein for-
eign assets was much larger than in Korea, partly because
of significant short-term capital inflows in Taiwan that
wereinterrupted only by theimposition of controlson cap-
ital inflows.

1. MoDEL EsTIMATION
AND |DENTIFICATION

In order to capture key elements of Korea' sand Taiwan’s
balance of payments and monetary sectors, a vector au-
toregression (VAR) model for each economy was esti-
mated using monthly data. As the primary focus of this
study isto assess the implications of balance of payments
imbalances for monetary control, the VAR model includes
two macroeconomic variablesthat are likely to affect bal-
ance of payments conditions: the end-of-month nominal
exchangerateindomestic currency unitsper U.S. dollar (an
increaseisadepreciation of thelocal currency, labeled XR,
IMF International Financial Statistics (IFS) line ag), and
the domestic CPI (IFS line 64). It also includes two cen-
tral bank balance sheet variables that capture the actions
of policymakers: foreign assets (labeled FA, IFS line 11),
and ameasure designed to capture the variation in domes-
tic credit (labeled DC). The domestic credit measure was
estimated by taking the difference between thelog of cen-
tral bank reserve money (IFS line 14) and the log of gross
foreign assets (this correspondsto aratio of the two series
in levels)# All the other variables were entered in logs.
Onepotential disadvantage of themeasure of foreignas-
sets used is that it does not explicitly take into account
changes in the valuation of foreign assets (which is meas-
ured in domestic currency) that result from changesin the

4. The measure of domestic credit is approximate for two reasons. First
itisthedifferenceof thelog reserve money and log foreign assets, rather
than the difference in the levels of these series implied by the central
bank accounting identity. The measure used in this paper still captures
the variation in domestic credit, but allows taking logs even when esti-
mated domestic credit is negative. In the case of Korea, the correlation
of the measure used in this paper with the log of the accounting meas-
ure over the periods when the accounting measure was positive is 86%
(period 1981.1-1988.6) and 82% (1989.12-1994.12). In the case of Tai-
wan, the accounting measure is negative over most of the sample. How-
ever, if the accounting measure is scaled up by a constant to make all
values positive and logs are then taken, the correl ation with the measure
used in this paper is 77%. Second, the measure includes the foreign li-
abilities of the central bank. However, foreign liabilities are small and
vary lessfreguently in comparisontoforeign assetsin Asian economies,
and do not always appear to be consistently reported; therefore | have
chosen not to take them into account explicitly.
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value of theexchangerate. Thiseffect, discussed by Takagi
(1991), could cloud the interpretation of some of the find-
ings of the model. However, as reported later, the correla
tion between theresidual s of the exchange rate and foreign
asset equationsis relatively small, which suggests that, on
amonthly basis, the effect of changesin the exchange rate
on the value of foreign assetsis probably not very large. In
addition, asimilar model was also estimated using total re-
serveslessgold, denominatedinU.S. dollars, whichareun-
affected by changesin the domestic exchangeratevis-a-vis
the U.S. dollar. The results do not appear to be too sensi-
tiveto this changein variable.®

The data span the period 1981.1-1994.12, when large
swings in balance of payments conditions in these two
economies, as well as in other economies (notably the
United States and Japan), were observed. The data set be-
ginsin 1981, rather than 1980, to avoid Kored s transition
from a fixed exchange rate to a multiple currency basket
pegin 1980. Asunit root test results are consistent with the
data over the sampl e being trend stationary, the model was
estimated using OL S with the series entered in levels, and
alinear trend term added to each equation.

Interpreting the VAR Model

Glick and Hutchison (1994) show how amodel similar to
that estimated in this paper can be derived as a reduced-
form representation of an open economy portfolio model
with sluggish portfolio adjustment, intervention, and ster-
ilization. In their model, changesin foreign assets and do-
mestic credit reflect changes in private asset demand
(which may be attributable to factors such as changesin
foreign interest rates) and in domestic credit. They aso show
that the contemporaneous correl ations between foreign as-
sets and domestic credit and the adjustment responses de-
pend on private sector asset demand parameters, the asset
speed of adjustment and central bank intervention para-
meters, as well as on the underlying disturbance. For ex-
ample, consider a situation where the government seeks to
dampen currency fluctuations and then sterilizes the mon-
etary effects of intervention. Then if foreigners decide to
acquire more domestic bonds, thiswill be associated with
an initial increase in central bank holdings of foreign as-
sets (duetointervention) and afal in domestic credit (due
to sterilization). The dynamics of corvergenceto the long-
run equilibrium will depend on the various factors cited
above.

5. The model in this case consisted of the following variablesin logs:
exchange rate, the CP, total reserveslessgold (in U.S. dollars), and re-
serve money.

Identification

The VAR model wasidentified by orthogonalizing thevari-
ance-covariance matrix of the residuals of the four equa
tions using the Choleski decomposition. In performing the
decomposition, the causal ordering XR, CPI, FA, DC was
used. That is, inthe current period, the exchangerateisas-
sumed to affect the remaining variables but is unaffected
by them; the CPI isaffected contemporaneously by the ex-
change rate and affects foreign assets and domestic credit.
Of particular importance is the assumption that shocks to
FAcontemporaneously affect DC rather than the other way
around.

The sensitivity of the results to the ordering can be as-
sessed by examining the contemporaneous correl ations of
the residuals. As can be seen in Table 1, correlations with
XRand CPI are relatively small, suggesting that the results
are not sensitive to the ordering. However, thereisastrong
negative correlation between foreign assets and domestic
credit (—74 percent for Koreaand —49 percent for Taiwan),
so the results reported below are sensitive to the assump-
tion that placesforeign assetsbefore domestic credit inthe
causal ordering.

The macroeconomic variables (XR and CPI) are placed
first partly to reflect the focus of the paper on describing
the responses of the central bank to shocks. However, this
ordering may also be justified by considering the likely
sources of contemporaneous covariation in the series. It
is unlikely that much of the within-month variation of a
highly volatile serieslike the exchange rate is the result of
monthly changes in the CPI, which justifies ordering XR

TABLE 1

CoNTEMPORANEOUS CORRELATIONSOF RESIDUALS
IN PERCENT

CPI ForeiGN Dowmesrtic
AsseTs CRreDIT
KoREA
Exchange Rate -6.4 -17.2 13
CPI 51 43
Foreign Assets -74.1
TaiwaN
Exchange Rate -7 6.8 -22.9
CPl 6 -45
Foreign Assets —48.9
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before CPI. Placing CPI before FAand DC asois plausi-
ble, as the CPI generally responds to monetary variables
with alag, while policymakers may respond to CPI inno-
vationsin the samemonth. It islessobviousthat XR should
be ordered prior to FA and DC. However, due to the rela-
tively low correlations of XR with these variables cited
above, the results are not likely to be sensitive to this
assumption.

Placing FA before DC is consistent with assuming that
exogenous shocks to foreign assets lead to offsetting con-
temporaneous changes in domestic credit, reflecting ster-
ilized intervention by central bankers (see the discussion
above and the more formal exposition by Glick and
Hutchison, 1994). This causal ordering can bejustified by
the observation that episodes of balance of paymentsim-
balancesin Koreaand Taiwan appear to have been triggered
by certain discernible international events. For example,
in Taiwan, both the large dollar depreciation in the mid-
1980s and the period of declining U.S. interest ratesin the
early 1990s appear to have been associated with unusually
high foreign asset levels. In the reduced-form specifica-
tion of the model such events would be captured in varia-
tions in foreign assets that would be contemporaneously
associated with sterilization. In addition, in the case of
Korea, it can be argued that restrictions on capital flows
may make it less likely that policymakers would need to
offset changesin domestic credit with changesin foreign
assets contemporaneously.

However, the reader should bear in mind that an alterna-
tive interpretation of the correlation is that changes in
domestic credit lead to changes in the exchange rate that
the government seeksto avoid through intervention. Given the
high correlation between foreign assets and domestic credit,
adopting such an interpretation to identify the model (by
reversing the causal ordering) affects the results reported
below.

[11. MopEL RESULTS

The model was used to addresstwo broad questions. First,
how do policymakers respond to shocks to the economy,
asindicated by the behavior of foreign assets and domes-
tic credit? Second, what are the main sources of variation
in these policy variables? Of particular interest is whether
domestic credit fluctuationsreflect disturbancesin foreign
assets, which would indicate that sterilization isan impor-
tant element in domestic credit policy. Also of interest is
whether foreign asset fluctuations reflect changes in do-
mestic credit, as thiswould suggest that policymakersin-
tervenein foreign exchange marketsto offset the effects of
domestic monetary policy.

To address the first question, the dynamic responses to
selected one-standard-deviation shocks are illustrated in
Figures 1 to 3. To address the second question, statistical
tests were first performed to determine which variables
help predict foreign assets and domestic credit in the re-
spective regression equations. The results of the tests (null
hypothesisthat the block of lagged coefficientsiszero) are
reported in Table 2. In addition, the contribution of each
variable to the variance of the forecast error of foreign as-
setsand domestic credit also was examined. The results of
these decompositions are reported in Tables 3 and 4.

Dynamic Responses to Shocks

In order to assess policymakers responses to shocks in
Koreaand Taiwan aswell astheimplicationsfor the money
supply, we examine the responses to shocks of foreign as-
sets and domestic credit, and the net effect on reserve
money.8 Asthisstudy islargely concerned with conditions
in foreign exchange markets, only the dynamic responses
over a 60-month horizon to shocks to the exchange rate,
foreign assets, and domestic credit areillustrated (in Fig-
ures 1, 2, and 3, respectively). The underlying seriesarein
logs, so the dynamic responses can be interpreted as log
deviationsfrom the baseline path. The shaded areas define
aconfidence band that excludesthe upper and lower 1 per-
cent fractiles.

Responses to an exchange rate shock. The point esti-
mates in Figure 1 indicate that a shock to the Korean ex-
change rate (depreciation) is associated with a decline in
foreign assetsand an offsetting increasein domestic credit.
In contrast, in Taiwan, an exchange rate depreciation ap-
pears to be associated with an increase in net foreign as-
sets and an offsetting reduction in domestic credit. The
decline in Korean foreign assets indicates that Korean
monetary authoritiesinterveneto offset changes in the ex-
changerate, that is, they “lean against thewind,” whilein
Taiwanintervention apparently “leans with the wind” in the
monthsthat follow the shock to the exchange rate.” In both
economies, the offsetting movement in domestic credit in-
dicates that intervention is largely sterilized. These policy
actions are reversed gradually, after a period of about four

6. Since domestic credit is defined as the difference between thelog re-
serve money and log foreign assets, the response of log reserve money
can be computed by adding the respective responses of foreign assets
and domestic credit

7. Ininterpreting thisresult, the reader may bear in mind that responses
to shocks to the exchange rate do not fully describe intervention policy
in response to disturbances in foreign currency markets. As discussed
below, there are al so responses to shocks to foreign assets.
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FIGURE 1
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REsPONSES TO A SHOCK IN FOREIGN ASSETS
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FIGURE 3

REsPoNSES TO A SHock IN DomEsTIC CREDIT

KoREA

TAIWAN

n

Al a - h A L

FOREIGN ASSETS

1ogm

i
L
ET ]
ol
Wit
nal

U

el
Bt

ELETLN

i Ll

DowmEestic CrReDIT

<G

Lres
X
nm
uw
aic
-1
i

0

[IL-

£l
-
Loz m
A L L i d . L L
f 11 a | o om lkoq LT
Kigfe




MORENO / INTERVENTION, STERILIZATION, MONETARY CONTROL: KOREAAND TAIWAN 31

TABLE 2 years. As shown in Figure 3, the net effect on reserve
money is on balance negative in both economies.
TEsTs oF PReDICTIVE ABILITY While the apparent contrasting responses suggested by
A oC the point estimates are interesting, the confidence bands
indicate that actual differencesin policy responses may be
K OREA less stark than those indicated by the point estimates. The
hypothesis that the response of Korean foreign assets is
XR 1.3*** 5.9* : . .
CPI 232 0.0F++ zero can be rejected over someinterval of the dynamic re-
EA 0.0F** 0.7%** sponse, but this same hypothesisis generaly not rejected
DC 354 0.0%** in the case of the other responsesin Figure 1.2
Responses to a shock to foreign assets. The point esti-
TAIWAN mates in Figure 2 indicate that an unexpected increase in
XR 29.7 17.2 foreign assetsin Koreaisassociated with an offsetting de-
CPI 0.0%** 0.8*** clinein domestic credit, evidence of astrong sterilization
g’é e o response. The responses to the shock are reversed rela-

tively quickly, within about twelve months. On balance, the
reserve money response fluctuatesaround zero. In contrast
Notes: to the responses to exchange rate (and CP1) shocks, the re-
**x Significant at 1% . . . .
*  Significant at 10% sponses of forei gn assets an_d domz_as_tl c credlt_ t_o aforeign
asset shock are estimated with sufficient precision so that,
based on the confidence bands, the hypothesisthat they are
zeroiseasily rejected over someinterval. However, the hy-
pothesisthat the response of reserve money is zero cannot
be rejected, indicating that sterilization of shocks to for-
eign assets is complete in Korea.
In the case of Taiwan, an increase in foreign assets is

TABLE 3

VARIANCE DECOMPOSITIONS FOR FOREIGN ASSETS

Step XR CPI FA DC also associated with an offsetting decline in domestic
credit. However, the reversal in the gross responses is far
Korea more gradual than in Korea, taking 30 to 40 months. One
2‘11 43 8 28 2 possible explanation for the persistence of ashock to foreign
60 2 12 a4 > assetsis that restrictions on capital flows are more limited
in Taiwan. For example, as noted earlier, in 19861987
TAIWAN Taiwan experienced large capital inflow surges that per-
1 1 1 98 0 sisted for months, as speculators sought to capture gains
24 19 25 52 5

from expected continued NT dollar appreciation. Such
persistent surges have not been observed in Korea. In fur-
ther contrast to Korea, in Taiwan the point estimatesindi-
cate that sterilization does not fully offset the shock to
foreign assets. A foreign asset shock isfollowved by an in-
TABLE 4 creasein reserve money that diesout very gradually. While
this result should be interpreted with caution due to wide

60 48 22 25 6

VARIANCE DECoMPOSITIONS FOR DoMESTIC CREDIT

Step XR CPI FA DC
8. Differences between the two economies are also apparent in the re-
KoRrea sponsesto ashock to the CPI (not shown). In Korea, such ashock isas-
1 2 0 53 45 sociated with atemporary increase in foreign assets and a contraction
24 20 5 60 15 in domestic credit, while in Taiwan it is associated with a temporary
60 22 9 54 15 (but persistent) decline in foreign assets and an increase in domestic
credit. On balance, the monetary reserves response to a CPl shock in
TAIWAN Koreais positive, while it appears to be negative in Taiwan. The confi-
1 5 0 26 69 dence bands once again indicate that any inferences should be made
24 34 17 24 25 with caution, asthe null that the dynamic responseiszeroin many cases

60 53 14 16 17 cannot be rejected.
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confidence bands, it suggests that Korea may be able to
achieve greater stability in the exchange rate with less net
change in the money supply, possibly because of greater
capital controls.® Indeed, in Figure 4, aone standard devi-
ation shock to foreign assets in Korea results in an ex-
change rate change that is smaller than (according to the
point estimate) or at least aslarge as (according to the con-
fidence band) in Taiwan.

Responsesto a shock to domestic credit. A shock to do-
mestic credit in Korea is associated with an erratic re-
sponse in foreign assets that is not significantly different
from zero. Theresult is an increase in reserve money that
isquickly eliminated. A similar pattern of responsesis ap-
parent in Taiwan. Thus, in sharp contrast to the tendency
to dampen the monetary impact of shocks to foreign as-
sets, shocks to domestic credit by and large are not offset
by intervention in either Korea or Taiwan. Thisresult may
be viewed in the context of traditional models of balance
of payments crisesand abandonment of exchangerate pegs
originally developed by Krugman (1979). In these models,
domestic credit creation leads to adepletionin foreign as-
sets that eventually leads to the abandonment of an ex-
changerate peg. Such an effect appearsto be absent in both
K oreaand Taiwan, suggesting that monetary authoritiesin
these two economies are prepared to accept fluctuations
in the exchange rate and the money supply that may result
from changes in domestic credit, even if they are not pre-
pared to accept fluctuations in these variables that result
from changes in shocks originating in the external sector.
Theeffect al'so may indicate that shocksto domestic credit
do not significantly affect the balance of paymentsfor other
reasons, such as imperfect capital mobility.

FIGURE 4

Predictive Ability and the
Relative Importance of Shocks

While the preceding discussion gave an idea of the quali-
tative responses of foreign assets and domestic credit to
economic shocks, it did not explicitly identify the main fac-
tors that drive these two variables. To shed light on this
question, wefirst identify which variableshelp predict for-
eign asset and domestic credit behavior by testing exclusion
restrictions. We also assess the contributions of different
variables to the variance of the forecast errors of foreign
assets and domestic credit.

Thetestsof exclusionrestrictionsare presentedin Table
2. Both foreign assets and domestic credit are predicted by
their ovnlagsand by either thelagged exchangerate or the
lagged CPI. One interesting result that emerges from
the table is that in both Korea and Taiwan, lagged do-
mestic credit does not help predict foreign asset behavior,
while lagged foreign assets do help predict domestic
credit.

We can exploit the identifying restrictions of the model
to estimate the contribution of innovationsin each of the
variables to the variance of the forecast error in foreign
assets and domestic credit. The results are reported in
Table 3.

Table 3 reveals that, in the very short run, the variance
in foreign assets in both Korea and Taiwan cannot be ex-
plained by other variables. After 24 months the exchange
rate accounts for about half of the variance in foreign as-
setsin Korea, with innovations in foreign assets account-
ing for most of the rest. In the case of Taiwan, shocks to
foreign assets account for most of the variance up to 24
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months; at 60 months shocks to the exchange rate and the
CPl aso play arole.

Table 3 also revealsthat at a 24-month horizon, foreign
assets account for about half of the variance in domestic
credit in Korea and nearly afourth of the variancein Tai-
wan. Innovationsin the exchange rate also play arole, par-
ticularly in Taiwan, where they account for about half of
the variance in domestic credit at a 60-month horizon.

Thus, the variance in foreign assets appears not to re-
flect innovations in domestic credit, reinforcing the im-
pression corveyed by the dynamic responses, namely, that
the extent to which monetary authorities intervenein for-
eign exchange marketsto offset changesin domestic credit
is small. In contrast, the variance in domestic credit ap-
pears to reflect innovations in foreign assets as well asin
the exchange rate. The influence of foreign assets in do-
mestic credit may reflect sterilization policies, while the
influence of the exchange rate may indicate that policy-
makersrely not only on intervention, but also on domestic
credit creation, to stabilize the exchange rate.

V. CoNnCLUSIONS

This paper has developed an empirical model to analyze
the monetary implications of intervention and sterilization
policiesin Koreaand Taiwan. At least two interesting re-
sults emerge from the empirical analysis.

First, sterilization is an important element of the re-
sponse to shocks to foreign assets in both economies.
Shocks to foreign assets were largely offset by shocks to
domestic credit, and were therefore generally associated
with little net change in reserve money, particularly in the
case of Taiwan. In line with this, a significant proportion
of the variation in domestic credit reflects innovationsin
foreign assets.

It is interesting that the converse was not true. In gen-
eral, shocks to domestic credit were not associated with
fully offsetting movements in foreign assets, indicating
that in contrast to the traditional description of unsustain-
able exchange rate pegs (Krugman 1979) domestic credit
creation does not lead to asset depletion in this empirical
model of Korea and Taiwan. Neither is domestic credit
contraction associated with unsustai nabl e asset accumul a-
tioninthismodel (Grilli 1986). Inparticular, it appearsthat
monetary authorities in these two economies are prepared
to accept fluctuations in the exchange rate and the money
supply that may result from changes in domestic credit,
while they are not so prepared to accept fluctuations in
these variables that result from changesin foreign assets.

Second, there are some differences in the responses of
Korea and Taiwan that indicate that Korea may be more
insulated from foreign asset shocks. Thisisconsistent with

ingtitutional practices that suggest that Korea may have
had more restrictive capital controls over the sample pe-
riod. Shocksto foreign assets are quickly reversed in Korea,
while they appear to be much more persistent in Taiwan.
This may reflect more persistent foreign exchange market
speculation in Taiwan made possible by less restrictive
capital controls. In addition, Korea has tended to sterilize
shocksto foreign assets more fully than has Taiwan, achiev-
ing asmaller exchange rate change with afar smaler change
in the money supply.

The preceding conclusions are sensitive to the identify-
ing assumptions used in this moddl, specifically the assump-
tion that foreign assets are contemporaneously exogenous
to domestic credit. However, this assumption does not ap-
pear to be unreasonable, since episodes with large swings
in the balance of payments and in foreign assets appear to
have been associated with certain identifiableinternational
events, such as the dollar depreciation of 1985-1987.

A number of additional questions warrant further re-
search. It would be of interest to investigate further the
apparent asymmetry in policymakers' responses. Policy-
makers appear to be concerned with offsetting the mone-
tary and exchange rate effects of balance of payments
shocks, but less concerned with offsetting domestic credit
shocks. It would also be interesting to examine to what ex-
tent foreign asset behavior and domestic monetary condi-
tionsareinfluenced by amoredisaggregated set of external
shocks, such asthe value of the U.S. trade-weighted dollar
against the currencies of major industrial countriesor U.S.
interest rates. This can be done by expanding the VAR
model explicitly to take account of these variables.
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