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Executive Summary

Asia has received sizable capital inflows before the Asian crisis in
1997. Capital inflows are contributed in part by internal factors such
as high economic growth, liberalizing the financial system and opening
the capital market, and in part by external factors such as low rates
of interest in industrial countries, especially the United States. Capital
inflows supplied finance needed for a high rate of investment, imports
and economic growth. At the same time, capital inflows distorted
relative good prices, fed bubbles into real asset markets and
inflationary pressure into the economy.

Substantial capital inflows can give rise to microeconomic and
macroeconomic policy issues. Especially, capital inflow surges increase
the difficulty in managing monetary policy of an open economy under
a fixed exchange rate system and with unrestricted trade flows and
capital flows. The higher the degree of capital mobility, the more
difficult the maintenance of a fixed exchange rate and the control of
the money stock.

The main purpose of this study is to empirically explore how the
monetary authority in Asia did cope with the surge of capital inflows
in the period 1985-1996. It statistically examines the extent to which
the massive capital inflows influenced the conduct of monetary policy
and the effects of the policy of sterilization and intervention in the
foreign exchange market. It provides empirical evidence for what a
group of seven selected countries across Asia have done. The seven
countries in the group are Indonesia, Korea, Malaysia, Philippines,
Singapore, Thailand, and Taiwan (R.O.C.). The regression is estimated



using a panel of 84 observations for the seven countries during
1985-1996.

A capital inflow generates monetary expansion and pressure for
exchange rate adjustment. It poses an important policy question as to
how to deal with capital inflows. It is uncertain whether capital inflows
last long or not. Asian countries regarded capital inflows as a
transitional phenomenon. As a result, Asian countries decided it was
desirable to minimize the impact of capital inflows on the economy.

Asian countries heavily utilized the policy categories of measures
to minimize the impact of capital inflows on the money supply and
exchange rate. The monetary authority conducted contraction of the
domestic source in the monetary base of the central bank, primarily
directed to offset the effect on the money supply of an increase in
the net foreign assets of the central bank resulting from capital inflows.
At the same time, the monetary authority intervened in the foreign
exchange market, primarily designed to absorb pressures on exchange
rates that are accompanied by capital inflows and to prevent nominal
exchange rate appreciation.

The statistical results indicate that the degree of sterilization of the
monetary authority is very high and that the sterilization is undertaken
to control the money supply rather than to control the monetary base.
Furthermore, the effect of the intervention in the foreign exchange
market is estimated to be small. The main statistical finding implies
that the monetary authority took the policy of a high degree of
sterilization with small effect of intervention on exchange rate. The
policy leads for a capital inflow to yield negligible effects on the
exchange rate and small positive effects on the money supply and the
price level. Consequently, the monetary authority succeeded in keeping
exchange rates at desired levels and in limiting increases in monetary

growth, despite a surge of capital inflows.



The majority of industrial countries allow their exchange rates to
float and unrestricted capital flows. Under the world conditions, the
monetary authority in Asian countries could have accepted the view
that capital flows are of a permanent nature and that sterilized
intervention policies are effective over a short period. If the monetary
authority accepted the view, it would have floated the exchange rate.
The study concludes that Asian countries could have avoided the

financial crisis.
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Capital Inflows and Monetary Policy
in Asia before the Financial Crisis

Sung Y. Kwack*

I . Introduction

The financial crisis in Asia occurred in 1997. Before the crisis began,
Asia’s economic performance—high growth, low inflation and high
saving—was envied. Books such as Asian Miracle, published by the
World Bank in 1993, dramatically illustrated how Asia came to achieve
such phenomenal growth.

The year of 1997 marked a turning point that has determined the
future development of Asian economies. East Asian countries entered
the financial crisis in 1997. The Thailand baht was devalued on July
2, 1997, followed by the Philippine peso, the Malaysian ringgit, and
the Indonesian ruphia. The Korean won was floated on December 16,
1997. The value of the currencies of Indonesia, Korea, Malaysia,
Philippines, and Thailand fell 52-101 percent against the U.S. dollar
between the end of 1996 and the end of 1997. The Singapore dollar
and the Taiwan NT$ depreciated by 20 and 18 percent, respectively.

Many studies in recent years have suggested that the main factors

causing a financial crisis in Asia are appreciation in real exchange

* The author is grateful to Peter Clark of International Monetary Fund, John
Bennett, and Marva Corley of U.S. Bureau of Labor Statistics for helpful

comments.
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rates, large current account deficits, large short term external debts,
high leverages of corporations and weaknesses in the balance sheet of
financial institutions.”

The financial crisis that has been in progress in Asia follows massive
capital inflows into Asia particulary in the early 1990s, just as the
crisis in Mexico and other countries in Latin America occurred after
the surge of capital inflows in Latin America countries. Hence, it is
helpful in understanding the Asian crisis if we know how Asian
countries dealt with the surge of capital inflows in the period from
late 1980s to the middle of 1990.

Asia has received sizable capital inflows before the Asian crisis in
1997. Capital inflows are contributed in part by internal factors such
as high economic growth, liberalizing the financial system and opening
the capital market, and in part by external factors such as low rates
of interest in industrial countries, especially the United States.?

Capital inflows supplied finance needed for a high rate of
investment, imports and economic growth. At the same time, capital
inflows distorted relative good prices, fed bubbles into real asset
markets and inflationary pressure into the economy.

Substantial capital inflows can give rise to microeconomic and

1) Among many articles and books covering the Asian crisis, see Chang and
Velasco (1998), Corsetti et al. (1998), International Monetary Fund (1998),
Krugman (1998), Kwack (1998a, 1998b), Letiche (1998), Moreno et al. (1998),
and Radelet and Sachs (1998).

2) For interesting discussion, see Frankel (1994). For empirical studies on the
causes of a surge of capital inflows in Latin America, see Calvo, Leiderman
and Reinhart (1993) and for general discussions and country information
of capital inflows in Asia see Hong Kong Monetary Authority (1994), and
Khan and Reinhart (1995).
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macroeconomic policy issues. Especially, capital inflow surges increase
the difficulty in managing monetary policy of an open economy. In
an open economy under a fixed exchange rate system and with
unrestricted trade flows and capital flows, tight monetary policy raises
domestic interest rates which generates capital inflows by raising
foreign demand for domestic assets or by decreasing the demand for
foreign liabilities by residents. Induced additional capital inflows
increase the money supply and thus make the implementation of tight
monetary policy difficult. The higher the degree of capital mobility,
the more difficult the maintenance of a fixed exchange rate and the
control of the money stock.”

As compared with many studies being undertaken to cover issues
raised in connection with the surge of capital inflows into Latin
America, a small number of studies were reported on the causes of
a surge of capital inflows into Asia and policy responses to the surge.?
These studies are of a qualitative and descriptive nature. They do not
quantitatively examine the causes of capital inflows and the conse-
quence of policy implemented in response to the surge of capital
inflows. Hence, their discussions on the causes of capital inflows and
the consequence of policy are subject to empirical tests and
verifications.

3) This is a moderate statement of the proposition shown by the monetary
approach of the balance of payments: central bank in a small open
economy under a fixed exchange system has no ability to manage the
nominal money supply. See text books on open economy macroeconomics,
Mundell (1963), and Glick and Moreno (1994)

4) Examples of studies are Bercuson and Koening (1993), International
Monetary Fund (1995), Koening (1996), Khan and Reinhart (1995), Reisen
(1993), and Schadler and Kohn (1993).
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The main purpose of this paper is to empirically explore how the
monetary authority in Asia did cope with the surge of capital inflows
in the period 1985-1996. It statistically examines the extent to which
the massive capital inflows influenced the conduct of monetary policy
and the effects of the policy of sterilization and intervention in the
foreign exchange market.

Statistical examinations would shed some light on the issues of
whether monetary policy has been effective.

The paper does not undertake the detailed analysis of individual
country action, but it provides empirical evidence for what a group
of seven selected countries across Asia have done.

The seven countries in the group are Indonesia, Korea, Malaysia,
Philippines, Singapore, Thailand, and Taiwan (R.O.C). The regression
is estimated using a panel of 84 observations for the seven countries
during 1985-1996.

The rest of the paper is organized as follows. Section II describes
capital flows to developing countries. Section IIl highlights monetary
policy implemented by the monetary authority in response to a surge
of capital inflows and discusses the effects of monetary policy.

Section IV uses a model of the monetary sector of an open economy
to analytically discuss the effects of monetary policy instruments in
coping with capital inflows. SectionV runs regression equations, which
provide estimates of parameters in the model. By making use of the
estimated parameter values, we calculate the extent to which the
monetary policy of sterilization and intervention in the foreign
exchange market had an effect on the economy. Section VI concludes
with a summary of the empirical findings and remarks on the

implications of monetary policy for coping with capital inflows.



II. Capital Inflows to Developing Countries

In the early 1990s, net capital inflows to developing countries as
a group increased very rapidly.

Net capital inflows on an average annual basis expanded from $
9 billion during period 1983-89 to $105 billion during the period
1990-94 (see Table 1). There were significant changes in the
composition of net capital flows. The sharp expansion in portfolio
capital flows occurred, a rise from an annual average of $7 billion
during the period 1983-89 to $44 billion during the period 1990-94.

Net capital inflows to Asia significantly increased from an annual
average of $17 billion in the period 1983-89 to $52.2 billion in the
period 1990-94. Both net direct investment and portfolio investment
rose. About 60 percent of net direct investment to developing countries

(Table 1) Capital Flows to Developing Countries
(In Billions of U.S. Dollars)

1983-89 Ave.| 1990 | 1991 | 1992 | 1993 | 19%

DEVELOPING COUNTRIES

Total Net Capital Inflows 8.8 398 | 929 | 1116 | 1547 | 1252
Financial Capital 19.8 257 | 513 | 772 | 1411 | 118
Net Foreign Direct Investment 13.3 195 | 288 38 | 528 | 563
Net Portfolio Investment 6.5 62 | 225 39.1 88.3 | 617
Other -11 142 | 417 | 34.5 13.6 7.2
ASIA
Total Net Capital Inflows 16.7 256 | 50.7 39.2 72 | 734
Financial Capital 6.6 9.4 18 | 273 | 595 65
Net Foreign Direct Investment 52 98 | 149 199 | 356 | 369
Net Portfolio Investment 14 -0.4 3.1 741 239 | 281
Other 10.1 162 | 327 119 | 125 8.4

Source: International Monetary Fund, International Capital Markets—Developments, Prospects, and
Policy Issies, August 1995, p. 3.
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went to Asia during the period 1990-94, a rise from about 40 percent
during the period 1983-89. Asia received about 30 percent of portfolio
investment to developing countries during the period 1990-94, a rise
form about 21 percent during the period 1983-89. A surge in capital
flows to Asia in the early 1990s reflects the outstanding economic
performance and policy measures taken to speed up the process of
financial liberalization and market opening to the rest of the world.

Table 2 is a summary of the balance of payments of seven individual
East Asian countries. Singapore and Taiwan kept their current account
at a surplus during the period 1985-89 period and in each year during
the period 1990-96. The other five Asian countries experienced deficits
in their current account. Thailand’s current account deficit as a percent
of GDP is the highest, above five percent during the period 1990-96.
The current account deficit in Korea is somewhat lower as compared
to the deficits in Indonesia, Malaysia, Philippines, and Thailand for
the same period. The deficits in the current account for Thailand and
other deficit countries are substantial during the period 1995-96, above
3 percent of GDP.

The ASEAN countries have been the recipients of financial capital
since the early 1990s.

In recent years, Taiwan exported capital abroad, and Singapore
received capital in the form of direct investment. Net financial capital
inflows to the other five Asian countries are very substantial during
the period 1990-96, as compared with those during the period 1985-89.
Net direct investments to ASEAN countries was large and rose in
recent years to about 5 percent of GDP. This increase resulted from
their market opening and low labor costs. Korea made a substantial
amount of direct investment abroad, partly reflecting the location of

plants of Korea’s firms in the areas of low wage costs. Net portfolio
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(Table 2) Balance of Payments

(in Percent of GDP)

1985-89| 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
INDONESIA
Current Account -254 |-282|-3.65|-2.17|-1.33 | -1.58| -3.47 | -3.37
Financial Account 351 | 423 489 | 479 356 | 217 514| 477
Direct Investment 052 | 1.03} 127, 139 1.04| 085 1.85]| 246
Portfolio Investment 3.00 | 321 361 340{ 252 | 132} 329| 231
Error & Omissions -0.87 | 0.70{ 0.08 -1.00|-1.86| -0.15] -0.89 | 0.58
Balance of Payments 011 | 212| 131 1.62| 038| 044/ 078 198
KOREA
Current Account 428 |-0.69|-2.82|-1.28| 0.31]| -1.01| -1.81|-4.76
Financial Account -235 | 1.13| 228 226| 096 279 377 496
Direct Investment -0.11 |-0.11|-0.11 |-0.16| -0.23 | -0.45| —0.38 | -0.43
Portfolio Investment | -2.24 | 124| 239 | 242| 119 3.24| 416 5.39
Error & Omissions -0.12 |-0.79| 026 | 0.36|-0.22 | —-0.45|-0.32 | 0.22
Balance of Payments 1.67 {-048|-039 | 1.21| 090 | 1.21] 1.54] 0.29
MALAYSIA
Current Account 241 {-2.03|-8.89 |-3.72| -4.66 | —6.23| -8.43 | -5.20
Financial Account 063 | 4.16]11.95|15.00; 16.83 | 1.78/ 850 | 9.29
Direct Investment 236 | 545| 850 | 8.89; 780| 599 473| 323
Portfolio Investment | -1.73 |-1.28| 345| 6.11| 9.03| -4.21} 3.77| 6.06
Error & Omissions -0.03 253|-032| 0.14| 565! 0.21|-1.97|-1.59
Balance of Payments 290 | 456| 2.63|11.35| 17.68 | —4.36| -2.02 | 2.50
PHILIPINES
Current Account -054 |-6.08|-2.28 |-1.89| -5.55 | —-4.60| -2.67 | —4.30
Financial Account 144 | 464} 644 6.06) 6.01| 799 716| 8.35
Direct Investment 1.04 | 120} 120| 043| 159| 201| 146| 2.15
Portfolio Investment 040 | 345| 525| 563| 442| 598 571 | 6.20
Error & Omissions 087 | 1.34|-030(-098| 0.16| 0.24|-2.82| 0.00
Balance of Payments 177 |-0.10| 3.86| 3.19| 0.62| 3.63| 1.67| 4.06
SINGAPORE
Current Account 359 | 833)11.29 1138 757 | 17.21} 16.97 | 15.18
Financial Account 234 |1054| 538| 3.61|-1.86|-16.09} -2.86 | 0.55
Direct Investment 923 | 9461001 | 1.79| 457 | 651 494 | 493
Portfolio Investment | -6.44 | 1.09|-4.63 | 1.82|-6.43 |-22.60| -7.80 | —4.37
Error & Omissions 033 |-431|-696|-263| 739 5.66|-396|-7.73
Balance of Payments 6.26 |1450| 9.63|12.28| 1299 | 6.67| 10.07| 7.86
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{Table 2) Continued
(in Percent of GDP)

1985-89 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
THAILAND
Current Account -2.05 |-850|-7.67 | -5.66|~5.09 |-5.65| -8.09 | -7.98
Financial Account 422 1062|1191 851| 840 850} 13.08 | 10.58
Direct Investment 111 | 2.69| 187| 1.77) 126| 061 071| 0.76
Portfolio Investment 312 | 79311004} 6.74) 715| 7.89)| 1237 9.82
Error & Omissions 082 | 1.66| 044 -0.13|-018| 0.06|-0.71 |-1.43
Balance of Payments 299 | 378| 4.68| 272, 3.13| 291| 427 1.18
TAIWAN
Current Account 1401 | 6.82| 695| 4.03| 3.16| 270{ 210, 4.02
Financial Account -0.62 |-9.46|-1.24 |-3.26 | -2.09 | -0.58 | -3.15 | -3.22
Direct Investment -1.07 |-245(-044 |-0.51{-0.76 | -0.52|-0.55 | -0.72
Portfolio Investment 045 [-7.01|-0.81|-2.74|-1.33 | -0.05] ~2.60 | -2.50
Error & Omissions 0.10 | 029 -0.07 ] 0.06|-0.23}-0.06|-022 | -0.15
Balance of Payments 1348 |-245| 539| 064| 069| 1.92|-151 -040

investments showed an upward trend. A rising trend is very apparent
to Korea, Philippines and Thailand.

Singapore and Taiwan experienced a surplus in the current account.
Singapore added a substantial portion of the current account surplus
to its foreign exchange reserve assets. In the 1990s, Taiwan used the
current account surplus to invest abroad, instead of greatly augmenting
its foreign exchange reserve assets. The other five countries experienced
a deficit in the current account and a surplus in the financial account.
A large portion of the financial account surplus financed the current
account deficit. The remaining small amount of the financial account
surplus was invested in reserve assets. On the average during the
period 1985-89, the balance of payments was positive. Except for 1990
and 1991 in Korea, 1994 and 1995 in Malaysia, 1990 in Philippines,
and 1990 and 1996 in Taiwan, all the seven countries showed the

balance of payments surplus during the period 1990-96. This together
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with a surplus in the balance of payments during the period 1985-89
raised the foreign source of the monetary base.



. Monetary Policy Responses to
Capital Inflows

The exchange rate system of the selected Asian countries was a
fixed exchange system or highly managed system, even though a
limited variability in exchange rate movements was allowed. A capital
inflow generates monetary expansion and pressure for exchange rate
adjustment. It poses an important policy question as to how to deal
with capital inflows. It is uncertain whether capital inflows last long
or not. Asian countries regarded capital inflows as a transitional
phenomenon. As a result, Asian countries decided it was desirable to
minimize the impact of capital inflows on the economy.

Asian countries utilized four policy categories of measures to
minimize the impact of capital inflows. The first policy category is to
control capital inflows. The second category is to encourage capital
outflows and to increase imports of goods and services. The third
category is to reduce the impact on the money supply and exchange
rage. The fourth is to implement tight fiscal policy. Asian countries
utilized the combination of policy instruments in the four categories.
Table 3 presents a summary of the major policy instruments used in
some of Asian countries. Since Asian countries heavily used the third
policy category of measures, our discussion will be largely confined
to the third policy category.”

The main objective of monetary policy in these countries was

twofold: to maintain the target of money supply and the fixed (desired)

5) Detailed descriptions and discussions on policy instruments are found in
IMF (1995) and Reinhart and Reinhart (1993).
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(Table 3) Policy Mix in Response to Capital Inflows

Sterilized Reserve Contrgl Relag Exchange Fiscal
Intervention | Requirement or;nggsvl;al (gufgg‘l:l VarIi{eittsli ty Restraint
INDONESIA YES YES NO YES NO
KOREA YES YES NO YES YES NO
MALAYSIA YES YES YES YES YES YES
PHILIPPINES YES YES NO YES YES NO
THAILAND YES YES YES NO YES

Source: IMF, International Capital Markets-Developments, Prospects, and Policy Issues(August
1995), pp.80-90.
Reinhart, C. M. and V. R. Reinhart (1998), pp. 93-127.

level of exchange rates. The monetary authority conducted contraction
of the domestic source in the monetary base of the central bank, a
risen in reserve requirements on bank deposits, and other measures.
These instruments were primarily directed to offset the effect on the
money supply of an increase in the net foreign assets of the central
bank resulting from capital inflows. At the same time, the monetary
authority intervened in the foreign exchange market. The intervention
in foreign exchange markets is primarily designed to absorb pressures
on exchange rates that are accompanied by capital inflows and to
prevent nominal exchange rate appreciation. Hence, the policy of
sterilization with foreign exchange market intervention was very often
utilized in Asia. Indonesia, Korea, Malaysia, Philippines, Singapore,
Thailand and Taiwan heavily utilized sterilization (see Box 1.3, L5 in
International Monetary Fund (1995, pp. 81-83)).

Reserve requirements ratios were raised by Malaysia and Philippines
to lower the money supply multiplier and reduce the money supply.
(see Box L4 in International Monetary Fund (1995, p. 83)). Some
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countries such as Malaysia in 1989-96, Indonesia in 1995, and
Philippines in 1994 adjusted reserve requirements ratios to discourage
short-term borrowing from abroad.

Some countries like Korea encouraged capital outflows in the form

of direct investment, so that net capital inflows would be reduced.
A. Sterilization

Table 4 summarizes the movement in money supply and monetary
base. The money supply (measured by M,) and the monetary base
grew at a positive rate. The growth rate in the money supply fluctuated
in a narrower range than the growth rate in the monetary base.

Furthermore, the rate of change in the money supply multiplier
fluctuated to a great extent. This phenomenon is a result of a frequent
change in reserve requirement ratios and a significant change in the
share of time deposits in the money supply.

When the ratio (share) of a change in the net domestic assets to a
change in the monetary base moves in the opposite direction of the
ratio of a change in the net foreign assets, it indicates the operation
of sterilization.® Data show that the sign on the ratio of a change in
the net domestic assets differ from the sign on the ratio of a change
in the net foreign assets. In the case of Singapore and Thailand, the

6) This operation represents a reaction of the monetary authority and is an
operation of sterilization in a broad sense. Sterilization differs from
negative response of capital flows to a change in the domestic source of
the monetary base. The degree of response of capital flows which offsets
a change in the domestic source, called as offsetting coefficient, indicates
the effectiveness of monetary policy and the degree of capital mobility.
See Herring and Marston (1997) and Argy and Kouri (1974).
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(Table 4) Money Stock, Monetary Base, and shares of
a Change in Net Domestic Assets

(in Percent)

1985-89 ave] 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996
INDONESIA
M, Money Stock 26.87 44600 1746] 1976 2023| 19.98| 27.16] 27.18
Money Supply Multiplier 12.09 24320 1373 -8.68| 1098} -4.16| 793| -6.38
Monetary Base 1431 1632} 328 31.14| 834 25.19| 1782 35.85
Share of Net Domestic Assets -4.12 | -274.46[-1482.39-261.68| 99.44| -4.57| 129.34] 6181
Share of Net Foreign Assets 10412 | 374.46| 1582.39| 361.68| 0.56| 104.57| -29.34| 38.19
KOREA
M, Money Stock 18.89 1717) 21.89 1494 16.58| 18.68| 1559 1583
Money Supply Multiplier -4.02 875 314 361, -854] 867 -0.58 31.9
Monetary Base 25.74 774 1818 10.94{ 2746| 9.20| 16.27| -12.22
Share of Net Domestic Assets |  -76.49 56.44 104.80 -66.50| 40.07| -97.51| -9.00] 17558
Share of Net Foreign Assets 176.49 43.56 -4.80] 166,50 59.93) 197.51| 109.00| -75.58
MALAYSIA
M, Money Stock 8.68 1063 1688 29.15|  26.64| 12.71| 19.97| 2535
Money Supply Multiplier -1.47 =987, 2100 6.01] 1343| -17.25| -376| -7.28
Monetary Base 10.57 2274 1447) 2183} 11.65| 3620{ 2466 35.19
Share of Net Domestic Assets | -319.17 | -59.76| -30.52(-269.64|-891.83| 180.90| 146.38| 63.00
Share of Net Foreign Assets 41917 | 159.76] 130.52) 369.64| 991.83| -80.90| —46.38| 37.00
PHILIPINES
M, Money Stock 1591 2254 17.31) 1362| 27.07) 24.42) 2416; 2323
Money Supply Multiplier -5.30 413 -232 052 691} 1839 597 76l
Monetary Base 23.06 17.68) 2009 13.03| 1886 509 17.16| 14.52
Share of Net Domestic Assets | 214.39 | 290.35| -217.13-243.83|-123.19|-277.15| 18.05|-249.67
Share of Net Foreign Assets -114.39 | -190.35 317.13 343.83| 223.19| 377.15| 81.95| 349.67
SINGAPORE
M, Money Stock 13.91 1998 1245 890, 845 1443} 850 979
Money Supply Multiplier 4.24 1195, 163 -156/ 004 776 -082) 285
Monetary Base 9.24 7170 10.64) 1062 841 619] 939 674
Share of Net Domestic Assets | -468.12 1-1239.73| -519.22-668.67 |-961.42|-703.85|~731.92|-806.35
Share of Net Foreign Assets 568.12 | 1339.73) 619.22 768.67|1061.42| 803.85| 831.92| 906.35
THAILAND
M, Money Stock 17.68 2668 1983 1558 1838 1285 17.01| 1257
Money Supply Multiplier 2.75 6.82| 579 -194] 193] -145| -453| -0.82
Monetary Base 14.56 1859 1327 1786 16.14] 1452 2256 13.50
Share of Net Domestic Assets | -13829 | -236.26| -323.75 -96.64|-174.79|-162.72|-129.47| -8.30
Share of Net Foreign Assets 23828 | 336.26| 423.75 196.64| 274.79] 262.72| 229.47, 10830
TAIWAN
M, Money Stock 21.75 1045 1579 19.06; 1539 1507 941 912
Money Supply Multiplier -2.95 960 -081] 681 822 456/ 1186 8.12
Monetary Base 25.83 072 1674 1147) 6.63| 1005 -2.18) 093
Share of Net Domestic Assets | -208.97 | -503.80] 14.69 12059, —44.13| -28.39| 201.36] 386.93
Share of Net Foreign Assets 30897 | 603.80] 8531 -20.59| 144.13| 128.39|-101.36|-286.93
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ratios of the change in the net domestic assets has a negative sign
over the entire period. Whereas the ratios of the change in the net
foreign assets has a positive sign over the entire period. Thus, a high
degree of sterilization operation seems to have occurred in these
countries and hence have decreased the money supply effect of capital
inflows.”

Sterilization substitutes foreign exchange reserve assets with low
rates of interest for domestic assets with high rates of interest rates.
Thus, when sterilization is undertaken, it creates a financing burden,
what is referred to in the literature as the cost of sterilization or quasi-
fiscal cost of sterilization. The cost of sterilization depends on the scale
of the operations by the monetary authority and the size of interest
rate differentials, as well as the instruments used.®

The longer the sterilization operation continue, the cost will be
higher. The high cost makes it difficult for sterilization policy to last
over a long period.

In Latin America cases, the cost is estimated to be high. For
example, Calvo, Leiderman, and Reinhart (1993) estimated quasi-fiscal
costs in Columbia in 1991 of 0.5 percent of GDP.

Annual cost in Chile during 1990-93 and in Mexico during 1990-93
is estimated to be about 0.5 percent of GDP and 0.25 percent of GDP,

7) Analytically, if interest rates are determined in money (bond) market,
sterilization raises domestic interest rates by decreasing the money supply
or by inducing to hold the increased supply of non-money liabilities of
central bank. In Korea during 1985-1990, a positive interest rate effect of
sterilization is reported in Kwack (1994); short-term interest rates increased
in Korea.

8) According to Calvo (1991), sterilization could bring about credibility

problems. In this case, the cost of sterilization is excessively high.
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respectively. (see Velasco and Cabezas (1998, pp. 142-143)). In the case
of Korea, Kwack (1994) estimated that interest payments on the
Monetary Stabilization Bonds, which amounted to 3.5 percent of M,
in 1989, implying that the cost of sterilization is high. Kletzer and
Spiegel (1996) argued that the costs of sterilization in the Pacific Basin
countries are not large. The quasi-fiscal costs in 1987 and 1992 are
estimated to be 0.12 and 0.22 percent of GDP for Indonesia, the cost
in 1988 is estimated to be 0.28 percent of GDP for Korea.

B. Foreign Exchange Market Intervention

Foreign exchange reserve assets in the countries increased during
the period 1990-96, as shown in Table 2. Besides Malaysia, the balance
of payments of Asian countries were in a surplus. The balance of
payments accounts for the transactions of international reserve assets
by the monetary authority in exchange for domestic currency assets.
The purchase of international reserve assets in foreign exchange
markets makes the currency’s external nominal value stronger than it
would be if no purchase took place. Generally, increasing net capital
inflows tend to induce an appreciation in the nominal exchange rate.

As shown in Table 5, the nominal exchange rate of a currency (as
measured by unit of home currency per unit of U.S. dollar) for Korea
and Philippines depreciated over the period 1990-96 (exchange rate
appreciation in 1995 for Korea, and appreciation in 1992, 1994 and
1995 for Philippines). Nominal exchange rates for Indonesia, Malaysia,
Singapore, Thailand, and Taiwan appreciated over the period 1990-96
(exchange rate depreciation in 1996 for Thailand and Taiwan)

On the whole during the period 1990-96, real exchange rates against

the US. dollars appreciated for the seven countries. Real exchange
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{Table 5) Growth, Inflation, and

Exchange Rates

(in Percent)

1985-89ave. | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 19%
INDONESIA
Economic Growth 53 7241 6951 646 650 7.54| 822} 7.98
Inflation (CPD) 6.86 7811 941| 7531254 967| 895 6.64
Nominal Exchange Rate Depreciation against $ 11.89 411| 583| 4.08| 282 353| 407| 415
Real Exchange Rate Depreciation against $ 841 176] 0.79] -0.24)-591}-3.21-1.79| 052
Real Exchange Rate Depreciation against yen 1977 | -517| 737| 473| 537| 342| 371|-1542
Real Effective exchange Rate Depreciation against § & Y 1363 | -1.77| 403] 222/-043] 0.05| 0.92| -7.79
KOREA
Economic Growth 946 951 913 507} 575| 858| 8494| 7.13
Inflation (CPI) 422 858| 9.30| 624 480 6.27| 447| 49
Nominal Exchange Rate Depreciation against $ -3.34 541| 362) 645 282| 0.10({-4.00| 430
Real Exchange Rate Depreciation against § -3.82 2301-122) 328| 1.03|-342{-552| 227
Real Exchange Rate Depreciation against yen 599 -4.67) 523] 841|13.15| 319{-0.23|-13.94
Real Effective exchange Rate Depreciation against § & Y 067 | -125[ 195| 581} 692{~0.17|-291| -6.18
MALAYSIA
Economic Growth 471 9.74| 842\ 780 835] 9.24| 962| 820
Inflation (CPI) 135 262| 436| 477, 354| 3.72| 530 352
Nominal Exchange Rate Depreciation against $ 298 | -0.15| 1.67| -7.37| 1.05] 1.95|-457| 046
Real Exchange Rate Depreciation against $ 527 254| 152| -8.87| 050 0.78{-6.82} -0.13
Real Exchange Rate Depreciation against yen 15.71 -445| 8.14| -4.34{ 1256 7.68|-1.60|-15.96
Real Effective exchange Rate Depreciation against § & Y 1005 | -1.02| 478| -6.63| 6.36| 4.17|-4.24] -839
PHILIPINES
Economic Growth 268 2971051\ 034} 212 442| 474} 567
Inflation (CPI) 9.72 141411871} 892) 759| 9.06| 8109 843
Nominal Exchange Rate Depreciation against $ 55 11.84113.03| -7.16] 6.30(-259[-2.66| 1.93
Real Exchange Rate Depreciation against $ -0.05 325(-0.78|-12.14] 1.75|-842|-740} -3.25
Real Exchange Rate Depreciation against yen 10.93 =378} 5.69| -7.77)13.95|-2.15{-2.22|-18.59
Real Effective exchange Rate Depreciation against § & Y 499 | -0.33) 240{ -9.99 7.68{-533]|-485|-1125
SINGAPORE
Economic Growth 6.33 8.98) 727| 6.29/104410.05) 875] 732
Inflation (CPT) 0.7 346| 343| 226 2.29| 3.10| 1.72| 136
Nominal Exchange Rate Depreciation against $ -174 | -7.06(-4.69| -5.71|-0.81|-547|-7.21| -0.52
Real Exchange Rate Depreciation against § 11 -5.341-398| -4.96(-0.14-599 |-6.20| 1.01
Real Exchange Rate Depreciation against yen 1128 |-11.79] 229| -0.23| 11.84| 0.45{-0.95{-15.00
Real Effective exchange Rate Depreciation against § & Y 577 | -862{-089] -2.63| 5.68|-282|-3.51| -7.34
THAILAND
Economic Growth 9.04 1162 841} 777| 827| 885| 858 670
Inflation (CPI) 319 598| 570| 4.07| 338| 5.09| 577 585
Nominal Exchange Rate Depreciation against $ 1.96 -045]-0.27| -0.46|-0.32{-067-0.93| 1.71
Real Exchange Rate Depreciation against § 234 -1.02]-1.68| -1.41|-0.70|-3.08 [-3.70| -1.12
Real Exchange Rate Depreciation against yen 1199 | -7.76| 473| 3491121} 3.55| 1.69|-16.79
Real Effective exchange Rate Depreciation against § & Y 676 | -445| 147| 101} 509| 0.18|-1.04] -9.29
TAIWAN
Economic Growth 9.08 539| 755| 6.76] 632 6.53| 6.01] 5.61
Inflation (CPI) 133 417| 360| 454 286| 413| 3.71| 308
Nominal Exchange Rate Depreciation against $ -6.35 1.82|-0.26| -6.19| 4.89| 023| 0.15] 3.66
Real Exchange Rate Depreciation against $ -5.53 300 032f -7.50f 5.01(-131(-D70| 350
Real Exchange Rate Depreciation against yen 385 -402| 6.86| -2.90[17.61| 545| 4.36|-1291
Real Effective exchange Rate Depreciation against $ & Y -1.23 -0.57| 354| -523{11.13} 2.01| 2.)4| -5.06

Source: Nominal exchange rate is the number of home currency per U.S. dollar. Real exchange
rate refers to the ratio of nominal exchange rate times an equal weighted average of U.
S. and Japaness CPl prices in U.S. dollar divided by CPl price index.
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rates against the Japanese yen is affected by the nominal exchange
rate change in the Japanese yen against the U.S. dollar. The yen
appreciated every year from 1991 to 1995, with the largest appreciation
of 13 percent in 1993, and depreciated 16 percent in 1996. The
variations in real exchange rates against the yen were similar, in the
direction to the variations in the nominal exchange rate of the yen.
Real exchange rates of Indonesia, Korea, Malaysia, Singapore, Thailand
and Taiwan depreciated against the yen from 1991 to 1995 and they
appreciated in 1996. The real exchange rate of Philippines appreciated
against the yen on the average.

Real effective exchange rates are defined as an equal-weighted
average of real exchange rates against the U.S. dollar and the Japanese
yen. Real effective rates of Asian countries appreciated in 1996, mostly
reflecting a large depreciation of the yen in 1996. During the period
1990-95, a small depreciation in real effective rates happened for
Indonesia, Korea, Malaysia, Thailand, and Taiwan. A small apprecia—
tion occurred for the currency of the Philippines and Singapore.

During the period 1990-96, nominal exchange rates did not greatly
appreciate on the average for the seven countries. Real exchange rates
against the U.S. dollar appreciated. and real effective exchange rates
made a small appreciation. On the basis of the development of
exchange rate changes discussed above, it is hard to ascertain the
effects on exchange rates of foreign exchange market interventions,
Judging from the movement of exchange rates against the U.S. dollar,
which is the currency under intervention, however, it seems that
foreign exchange market intervention would not bring significant

effects on nominal exchange rates.



IV. A Model of Monetary Sector

On the basis of the observations made in Section III, it appears
that the monetary authority in Asia achieved the objective of monetary
policy in face of substantial capital inflows during the period 1990-96.
Statistical examination will be taken to evaluate the consequence of
monetary policy in the next section. In this section, we systematically
analyze the subject, using a model of the monetary sector.

We introduce a model of the monetary sector covering money
demand, money supply and foreign exchange intervention. The model
is simple, but provides an appropriate framework for analyzing the
effects of sterilization policy with intervention in foreign exchange
markets, which is the most important instrument of monetary policy
used by Asian countries.

The demand for real money balance is positively related to

aggregate income and negatively related to domestic interest rate.”
1) m-p = a +ey—pi ¢ >0, p >0

Where m, p and y are the nominal money stock (M), the price
level (P), and the aggregate output measured in logarithms, respective-
ly. i is the domestic interest rate.

The money supply is linked to the monetary base (MB) through
the money supply multiplier (Q). The monetary base of the central
bank consists of net domestic assets (DA) and net foreign assets (FA).

9) The money demand specification is a well-known specification and was
used by Tseng and Corker (1991) in estimating money demand equations

for Asian countries.
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Hence, the money supply is determined by:
@M =Q MB = Q (DA+FA)
The rate of change in the money supply can be approximated by
(3 Am = Aqt+Ad+Af

where Am=AM/Md , , and Aq=AQ/Q ,, Ad=ADA/MB_,=
(DA/MB)(ADA/DA ), and Af=AFA/MB_,=(FA/MB)(AFA/FA_)

It is assumed that the monetary authority desires the nominal
exchange rate to follow the relative prices of home goods. In the
presence of capital inflow surges and balance of payments surplus,
the monetary authority concludes that exchange rate adjustment is
necessary. It intervenes in the foreign exchange market to support an
exchange rate appreciation. The intervention operation is generally
consistent with a policy of leaning with the wind.!® Glick and Moreno
(1994) note that a number of East Asian countries allow their exchange
rates to adjust. Taiwan, Korea, Singapore, and Malaysia allowed some
appreciation. Hence, it is assumed that the nominal exchange rate is
adjusted positively to inflation at home and negatively on inflation
abroad and the rate of foreign exchange reserve accumulation.

The intervention function is written by

@) Ae = Ap—Apf—B Af B0

Where e is the nominal exchange rate (E) in logarithms, and pf is
foreign prices in logarithms.

B is a parameter which characterizes foreign exchange market

10) For discussion on foreign exchange market intervention, see Quirk (1977),
Dominguez and Frankel (1993), Watanabe (1994) and Weymark (1998).
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intervention of the monetary authority.

Equality of money demand and supply determines the price level.
To solve for the rate of inflation, we differentiate equations (1) and
(3) with respect to time. The resulting differentiated equations are
solved for the rate of inflation as follows:

) Ap = Aq+Ad+Af +p Ai—Ay

Equation (5) states that inflation represents an excess of the growth
in money supply over the rate of growth in money demand. If output
and the interest rates are assumed to be constant, namely Ay=0 and
Aj, the rate of inflation is the same as the rate of growth in the money
supply.

The fact that money demand and supply conditions determine the
rate of inflation implies that the interest rates are determined primarily
by the non-monetary sectors in the economy. It is quite reasonable to
assume that interest rates in Asia are determined exogenously by the
monetary authority. Using the fact that Asian countries have begun
to open their capital markets to foreigners in recent years, we could
assume that domestic interest rates are determined by foreign interest
rates, exchange rate expectation and risk premium. The implied
assumption of a high mobility of capital across countries seems to be
too strong.”” Consequently, we do not use the assumption of a high
capital mobility in the model.

Substitution of Ap in (4) by equation (5) yields the equation to

11) Frankel and Chinn (1993) conclude that barriers keep Pacific Basin
countries’ interest rates largely independent. Kwack (1996) provides
evidence for declining gaps in the interest rates between the United States
and Korea. Montiel (1994) shows that the degree of capital mobility in

Asia is neither high nor low.
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determine the exchange rate change:
6) Ae = Aqt+Ad+(1—B)Af—Apf+p Ai—¢ Ay

Equation (6) implies that it is necessary for the monetary authority
to accommodate money demand so as to maintain the nominal
exchange rate at the fixed level.

If the monetary authority desires the money supply to keep at a
fixed level, the monetary authority performs open market operation
in such a way that a rise in the net foreign assets is exactly offset by
a decrease in the net domestic assets and the money supply multiplier.
This is the case of complete sterilization in a broad sense (complete
sterilization in a narrow sense is achieved when a rise in the net
foreign assets is exactly offset by a decrease in the net domestic assets;
in this case, the monetary base remains constant). We explicitly
introduce the sterilization operation of the central bank in the
framework as follows.?

7) Ad = —y(Af+AQ) 0<r<1

In (7), y =0 and y =1 indicate no sterilization and complete
sterilization, respectively.

The substitution of Ad in equations (3), (5) and (6) by equation
(7) yields a system of three reduced form equations (8)-(11):

8) Ap = (1—y)Aq+Af)

9 Ap = 1=y ) Aq+ADH+p Ai—¢ Au

12) For empirical estimation of sterilization equations, see Herring and
Marston (1977), Cumby and Obstfelt (1981), Kwack (1994). For in-depth
studies, see Kletzer and Spiegel (1996).
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(10) Ae = (1—y —B)Af+(1—y)Aq—Apf+p Ai—¢ Ay

From the system of equations (8)-(10) and known parameter values,
the effects on the money supply, the rate of inflation and the rate of
change in the nominal exchange rate of a change in an exogenous
variables can be analyzed. Consider three interesting cases: (a) no
sterilization, y =0, and no exchange market intervention, f =0, (b)
complete sterilization, Yy =1, and no exchange market intervention, £
=0, and (c) complete sterilization, I'=1, and exchange market
intervention, £ ) 0. All other things being equal, the case (a) produces
that an additional capital inflow causes the price to rise and the
exchange rate to depreciate. This is a result of an induced rise in the
money supply. The case (b) generates no price changes and no
exchange rate changes. In the case (c) there are no price change and

an exchange rate appreciation.



V. Estimated Equations and Capital Inflow
Effects

An exogenous rise in capital inflows influences all the endogenous
macro—economy variables.

Thus, the effects on an endogenous variable include its direct and
indirect induced effects. In order to analyze its effects in a great detail,
a well-structured model of an economy is necessary.

Our statistical analysis in this paper is limited, however, to the
estimation of the direct effect on the rate of inflation and exchange
rate. The central information needed for the estimation are the
sterilization coefficient, and foreign exchange market intervention
coefficient, Y, and foreign exchange market intervention coefficient, f .

We selected the following seven countries that received substantial
capital inflows from abroad: Indonesia, Korea, Malaysia, the Philip-
pines, Singapore, Thailand, and Taiwan. The exchange rate systems of
these countries are close to a pegged or managed floating system.

For the seven countries as a group, regression equations are
estimated using panel data across countries and the time period from
1985 to 1996. Almost all the data except Taiwan’s data were obtained
from IMF's International Financial Statistics. The data on Taiwan
economy are from Taiwan’s Financial Statistics, the Balance of Payments,
and Taiwan Statistical Data Book.

A. Sterilization

Much empirical research has been done on the sterilization subject,
notably by Herring and Marston (1977) and Kwack (1994) . The
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following sterilization equations are specified on the basis of equation
(7) and the results of past research:

(11) Ad=y ,+y,Af
(12) Ad=y ,ty,Af+y, Aq
(13) ADA=Y ,+Y ,AFA+Y ,AQ

Ad, Aq, andAf are expressed in percent, The money stock used
in calculating the money supply multipliers is the money stock in M,.
Table 6 presents the coefficient estimates of equation (10)-(12) for

(Table 6) Sterilization and Money Demand

Equation R?/SEE/DW
(11e) Ad = 166 — 095 Af - 0.2 DK + 04 DM 0.94/10.4/1.81
(54 (308 (0.0 0.1)
+1.5 DP - 105 DR - 26 DR - 3.6 DW
0.3) 23) (0.6 0.8)
(12¢) Ad = 241 - 0.94Aq - 094 Af - 57 DK 0.98/5.5/1.28
131 (129 (54.0) (2.3)
-92 DM - 49 DP - 152 DR - 9.0 DT - 8.8 DW
(3.6) 2.0) (6.1) (2.6) (3.6)
(13e) ADA = 2850 - 1441 AQ - 0.89 AFA - 1156DK 0.70/1098/1.50
(74) (5.5 (13.9) (2.5)
-2996 DM-2788 DP-2599 DR -2661 DT-2493 DW
(3.6) (2.0) 6.1) (2.6) (3.6)
(14¢) m-p = 049 + 091 y - 0.004 i + 0.04 DK 0.99/0.05/0.48
74 (55 (13.9) (2.5)
-261 DM + 1.12 DP - 244 DR + 122 DT + 140 DW
(3.6) (2.0) 6.1) 2.6 (3.6)

Source: DK, DM, DP, DR, DT, and DW represent dummy variables identifying Korea,
Malaysia, Philippine, Singapore, Thailand, and Taiwan.
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the seven Asian countries as a group. The Yy, coefficient estimated is
-0.95. The estimated valuse of Y, and Y ,, are -0.94 and -0.89. The
estimates of Y, and Y ,, are —~0.94 and -1444. (Note that the estimate
of Y 5, —1444 contains a value of scale factor). The estimated coefficients
are statistically significant at the one percent level of significance. The
estimated coefficients of net foreign assets variables, Y, Y ,, and Y »
are above —0.9 or higher. These estimates indicate that the degree of
sterilization of the monetary authority is very high. This result appears
to contrast with the estimate of sterilization, -0.41, reported by Fry
(1993, pp. 153-56) for the six Pacific Basin economies-Indonesia, Korea,
malaysia, Philippine, Thailand and Taiwan during 1970-1990. Both
results are comparable from the fact that the sample of Fry’s regression
does not include the period 1991-96 when sterilization operations are
heavily undertaken. Other things being equal an active sterilization
effort would raise the size of the sterilization coefficient. This is
supported by Kwack (1994) in the case of Korea. The sterilization
coefficient estimate as reported in Appendix A, 0.97, is higher than
the estimate of the sterilization coefficient, 0.8, during the sample
period 1980-1990 in Kwack (1994). The estimated 0.63 in the sub-
sample period 1980-85 is lower than the estimated 0.86 in the sub-
sample period 1985-1990.

The estimated and statically significant coefficients of the money
supply multiplier, Y, suggests that the sterilization was undertaken
to control the money supply rather than to control the monetary base.
Hence, the sterilization relevant to Asian countries is a broadly defined
sterilization. We run regressions for individual countries. The estima—
tion results are given in Appendix A, and we find that -1.04 <y,
<-081, and -1.04< Yy ,, <-0.74. These individual country’s estimates
are comparable to the group’s estimate.
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APPENDIX A: Ad =y, + Y, Aq + Y, Af

Country . Coeiﬁcients Y = SER DW
Indonesia (27369) —(23)1 (‘106919; 0.96 753 176
Korea &g:g) (‘11219(; (‘107%7)' 0.97 3.69 2.16
Malaysia | o | 0a | @i 096 861 0.52
o | 5 | 30 | | om | om | o
Singapore | 52| 0N 1 % 098 353 11
Thailnd | o | @b (‘2%%1) 0.98 233 268
Taiwan aen | aos ('6%93"; 0.99 3.7 1.8

B. Money Demand

Money demand equation specification is the same as (1). Aggregated
output is represented by real GDP, interest rate by money market
interest rates (listed in line 60a of IMF’s. International Financial Statistics)
and/or corporate bond yields. The price level is the implicit price
deflator for GDP. The estimated equation for the Asian countries as
a group are listed in Table 6. The estimated value of income elasticity,
¢, is 149 and is significant at the one percent level of significance.
As expected, the income variable is the most important determinant
of money demand. An income elasticity estimate of larger than one,
namely 1.4 suggests that the broad money is a ‘luxury good’ as found
in most of the industrial countries including the United States and

may reflect an increasing desire to hold wealth in the form of time-
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deposits as private wealth rises. The estimated value of quasi interest
rate elasticity, is -0.04 and significant at the five percent level. As
given in Appendix B, the income elasticity estimates for individual
countries are between 1.2 and 2.9. The income elasticity estimates for
most of the countries are similar to the estimates for the respective
countries reported in Tseng and Corker (1991. p. 18); the elasticity
estimates for Indonesia and the Philippines, above 2, differ, however.
The interest rate coefficients are insignificant for almost all of the
countries.

C. Foreign Exchange Market Intervention

We use three closely related alternative measures for foreign
exchange market intervention variables: Af, BOPM, and BOP. Based

APPENDIX B: m-p = ¢ + 9y + i

Country Coefficients 7 SEE DW
a ? p
Indonesia (;3691) égg) %’g;‘ 0.96 0.04 058
Korea o | are o 099 0.01 227
Malaysia (;gﬁ) a o9 ‘(‘)1‘%1)1 0.93 0.03 118
Philippine | 8 | Arey | G 093 0.04 053
Singapore | >3 | dig) e 096 0.03 0.80
Thailand (;}_-g) (},gf'{) ‘8‘%22 0.99 0.01 134
Taiwan (Ef:i’) (;fg) ‘200‘1))1 0.99 0.01 1.07
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(Table 7) Intervention in Foreign Exchange Market

Equation R?/SEE/DW
(14¢) Ae = 116 + 0.05Ap + 0.22Apf — 0.05Af — 7.1 DK
2.8 029 (0.23) @7 (3.1)
0.28/5.45/1.78
-59DM - 3.8DP - 25DR - 55DT - 9.2DW
G4 (308 0.0 0.1 (3.6)
(15¢) Ae = 65 + 0.12Ap - 0.05Apf — 0.05 BOPM - 6.6 DK
25 (063 (0.54) (2.88) 29)
0.28/54/1.71
-52 DM - 29 DP - 77 DR - 48 DT - 8.1 DW
(2.0) (1.3) 29) (1.9 3.1
(16e) Ae = 6.6 + 0.104p + 0.04Apf - 0.0004 BOP — 6.2DK
(26) (0.53) (0.42) (3.13) 2.7
0.30/5.37/1.68
-57 DM - 34 DP - 88 DR - 53 DT - 7.6 DW
(22) (1.5) (3.4) (22 (2.1)
(17e) Ae = 8.1 - 0.05 BOPM - 7.0 DK
(6.1) (2.88) (3.2)
0.30/5.37/1.74

-6.1DM - 2.8DP - 8.6DR - 54DT -8.9DW
2.7) 1.3y @7 24) @0

Source: DK, DM, DP, DR, DT, and DW represent dummy variables which identify
Korea, Malaysia, Philippines, Singapore, Thailand, and Taiwan.

on equation (4), the following equations are specified:

(14) Ae=B,+B, Ap+p Apf+p Af
(15) Ae=B,+B, Ap+p,Apf+p BOPM

(16) Ae=p ,+p, Ap+B ,Apf+§ ,BOP

(17) Ae=§,+8,, BOPM

Where Ae and Apf are in percent. pf is foreign prices in logarithms

and foreign prices are a weighted average of the dollar-measured
GDP price deflator of the United States and Japan (0.5 is assigned to
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weight for the United States). BOPM is 100 x 0.001 x BOP x E/ MB-1,
which is the ratio of the balance of payments to the monetary base
in percent. BOP is the balance of payments in millions of U.S. dollars
and MB is the monetary base in the billions of home currency (in the
millions of home currency for Malaysia and Singapore).

Table 7 lists the equations estimated for the Asian counties as a
group. The estimated coefficients for inflation at home and abroad are
found to be insignificant. The estimated coefficients of three alternative
indicators for the foreign exchange market intervention are found to
be significant at the one percent level of significant. The estimated
coefficients of three alternative indicators for the foreign exchange
market intervention are found to be significant at the one percent level
of significance. They are f,=0.05, B ,=0.05 B ,=0.0004."> When the
insignificant inflation variables are excluded, we obtain f ,=0.05,

APPENDIX C:Ae = 8, + B,Ap + B, Apf + B ,BOPM

Country Coefficients & SEE DW
oun
p 1 p 2 ﬂ 31 ﬁ 41

6.1 0.30 0.65 0.050

Indonesia | &1 | &% | o5 | Yoa | 000 7.54 1.86
Kera | @7 | 00 | 03 | Go | 046 | 4% | 21
Malaysia | 5% | 2% | 0h R | 02 322 2.29
Philippine| 7 | G 1 0E | oRY| o2 5.79 235
Singapore| o5 | Ny | 0o | 00 289 234
Thailand | 0 | Fa | oo | G | 036 373 181

. -5.27 1.63 -0.16 | -0.020
Taiwan a1 an 0.4) 0.6) 0.10 6.03 1.33
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which suggests that a one percent rise in the ratio of the change in
the net foreign assets to the monetary base at the beginning of period
leads to 0.05 percent appreciation. The effect of the intervention in the
foreign exchange market is estimated to be small. The result is
confirmed from the estimate of the balance of payments, £ ,,=0.0004,
for equations (6); a one billion dollar rise in the balance of payments
leads to a 0.4 percent nominal exchange rate appreciation. APPENDIX
C provides regression equations for individual countries. Most of the
estimated coefficients for inflation and foreign exchange market
intervention variables were insignificant. This is not unexpected. Since
individual exchange rate behaviors do not greatly behave consistently
and systematically.!¥

D. Effects of Sterilization with Foreign Exchange Market

Intervention

We find from the estimated regression equations that the
sterilization coefficient is very high and the intervention coefficient is
very small. This finding implies that the monetary authority took the
policy of a high degree of sterilization with small effect of intervention
on exchange rate. Based on analytical discussions we have made
earlier, it can be claimed that the policy leads for a capital inflow to
yield negligible effects on the exchange rate and small positive effects

13) We calculate the value of #,, from the estimate of § ,,=0.0004 by utilizing
the relation between BOPM and BOP, BOPM=0.001146 BOP at the
sample means. The calculated value of #, is 0.035, which seems to be
close to the estimate of f,=0.05 (actually it is 0.046).

14) For random walk hypothesis on exchange rates, see Adams and Chadha
(1991). For general discussion, see Isard (1987).
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on the money supply and the price level. Consequently, real exchange
rates appreciate by a small amount. On the whole, the monetary
authority succeeded in keeping exchange rates at desired levels and
in limiting increases in monetary growth, despite a surge of capital
inflows.

Let us assume that there is a rise in the balance of payments. We
can calculate the effects on the money supply, the rate of inflation,
and the exchange rate by making use of equations (8)-(10). Let us
assume that the estimate of the sterilization coefficient y = 0.95 and
the estimate of the coefficient of exchange market intervention p =
0.05. A one percent rise in the ration of a change in the balance of
payments to the monetary base increases the ratio of a change in net
foreign assets to the monetary base by 0.83 percent (as measured at
the mean values during the sample period 1985-1996 and in
regressions). The contribution to the money supply is about 0.4 percent
additional money supply growth. No contribution is made to the
exchange rate, since (1—y —f) is close to zero. The contribution to
the rate of inflation is about 0.4 percent additional inflation, which is
about 6 percentage point of actual rate of inflation.

Suppose that there is $10 billion additional capital inflows into
Asia. Let us assume other things are equal and no change in income,
interest rates, and the current account. This additional $10 billion in
capital inflows would bring about the additional rise in the rate of
inflation by 0.4 percent and real exchange rate would appreciate by
04 percent. The calculated numerical values should be read with
caution, because the estimated parameter values are subject to an error.
Nevertheless, they clearly illustrate the direction of effects of monetary
policy changes.



VI. Conclusions

This paper shows that the seven Asian countries as a group took
the operation of a high rate of sterilization with small effect of
intervention on exchange rate. Consequently, they attained the primary
objective of monetary policy during the period of a surge in net capital
inflows to their economies. The monetary authority maintained both
their desired monetary growth and managed exchange rates. The
monetary policy allowed the rate of inflation to increase slightly, the
nominal exchange rates to be affected very little and, as a result, real
exchange rates appreciated to some extent.

An additional small real exchange rate appreciation resulting from
the monetary policy implemented to cope with capital inflow surges
would bring about additional current account deficits.

Increase capital inflows themselves would enable more investment
and imports, which in turn would cause the current account deficits
to widen. Both net capital inflows and the implemented monetary
policy caused the current account to rise over time. Widening current
account deficits over time would help in forming investor’s expectation
that the current account deficits will not be sustainable. This
expectation is likely to have positively contributed to the occurrence
of the Asian crisis in 1997.1

15) Widening current account deficits reflected in increasing capital inflows
in Asia. A substantial portion of capital inflows was in the form of short-
term borrowing. This left Asian countries vulnerable to external shocks.
It is useful to understand the hypothesis on a crisis. The first hypothesis
on a balance of payments crisis is that of Krugman (1979). If a country

with a pegged exchange rate expands domestic credit to finance a budget
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Capital flows are sensitive to economic and political development
at home and abroad. A change in foreign financial market conditions
would reverse capital inflows. The sudden reversal of capital flows
can cause a severe turmoil in the economy, especially in an economy
with high short-term external liabilities. It is uncertain when capital
flows reverse. Asian countries desired to keep the effect of a capital
flow shock on the economy at a minimum level and, therefore, took
the policy of a high degree of sterilization and stable exchange rates.
The policy resisted a large appreciation in nominal exchange rates.
But it brought small real exchange rate appreciation and significant

deficit and investors prefer to hold a foreign currency, international
reserves fall. When speculators assume that the country will no longer
be able to defend the exchange rate, a speculative attack on the currency
will occur. This hypothesis emphasizes macroeconomic policies inconsis—
tent in the rong run with the fixed exchange rate and is called the first—
generation models. The second hypothesis is given by Flood and Garber
(1984) and Obstfeld (1986). This hypothesis argued that a crisis may
develop without a significant change in economic fundamentals. There
are two possible equilibria, which depend upon the expectations of
marker participants about monetary authority’s actions in the event of a
speculative attack. The state of the economy and the stability of the
banking system are the factors that would provide conditions for a self-
fulfilling speculative attack. In “What happened to Asia?’, Krugman
(1998) noted that Asian banks are managed with implicit government
guarantees. The government guarantees can lead to an over-borrowing
and an excessively high price of assets including land. As the degree of
government guarantees decreases, the price of assets falls, which in turn
leads to loan defaults. This generates self-fulfilling pessimism and hence
a financial crisis. For literature review, see Flood and Marion (1998) and
for crisis in emerging markets, see Dooley (1998).
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sterilization costs.

The majority of industrial counties allow their exchange rates to
float and unrestricted capital flows. Under the world conditions, it is
expected for capital inflows as well as capital outflows to occur
unsystematically. Hence, the monetary authority in Asian countries
could have taken the view that capital flows are of a permanent nature
and could have accepted that sterilized intervention policies are
effective over a short period and become costly if policies last a long
period of time. If the monetary authority took into account these
important useful information, certainly it is expected that the monetary
authority would have floated the exchange rate and allowed it to
respond to market forces. If this happened, an appreciation of the
nominal exchange rate would have occurred and the exchange rate
would have fluctuated widely. Increased uncertainty might have
discouraged highly speculative and reversible capital inflows. There—
fore, Asian countries could have avoided the financial crisis.

Capital flows can be troublesome and can be very beneficial. In
the world economy with a high degree of capital mobility, the best
policy combination can not prevent the occurrence of the swings in
capital flows. The appropriate policy combination can narrow the scope
of the swings. What countries in Asia should do first, in order to take
advantage of the world economy, is to fully make a market-incentive
driven system operational. Marking full operation of such a system is
the cheapest way the countries can cope with shocks originated from

abroad.
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