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Executive Summary

The type of exchange rate regime in emerging economies has been
at the center of economic debate since the Asian crisis. The choice of
exchange rate regime has been regarded as critical for emerging
economies to achieve sustainable economic growth, and also has
important implications for the world economy. In principle, the most
appropriate regime for any given economy may differ, depending on
the pafticular economic circumstances, such as the degree of integration
into the world economy. Since economic circumstances vary over time,
the most appropriate regime for any given country may also change
over time. | | o

The Korean government responded to the currency crisis by
adopting a free floating exchange rate regime and by more actively
pursuing capital account liberaliza'tion.r As a natural consequence, we
may expect that the foreign exchange market is more likely to be
linked to other financial markets, such as stock and bond markets.
The empirical methodology to uncover inter-relationships among three
markets is Granger causality tests and variance decomposition.
Empirical results are, however, different from our conjecture: any
statistically significant empirical relations are not found among three
variables after the crisis. The foreign exchange market has been
relatively stable during the post—crisis period, while the stock marke
has been quite volatile. Since the bond market in Korea is not fully
developed and credit risks of corporate bonds are still high, foreigners
are rather reluctant to participate in the domestic bond market. One
important indication, to support our presumption that the Korear




government has intervened in the foreign exchange market, is the
stability of exchange rates relative to that of stock prices.

Under the free floating exchange rate regime with free mobility of
capital flows, why has the Korean government intervened in the
foreign exchange market? We would like to focus on two reasons. One
is related to the vulnerability of financial markets in Korea. In order
to build a buffer to this vulnerability, the Korean government
continued to accumulate foreign reserves even during the post—crisis
period. While financial and corporate restructuring were still under—
way, events of Daewoo’s bankruptcy and resultant ITC troubles
increased the vulnerability in Korea’'s financial markets. To counter the
financial vulnerabilities, the Korean government has undertaken
various measures, Also recognizing the fact that the currency turmoil
resulted in financial panic in Korea just two years ago, the Korean

‘government is now endeavoring to strengthen the ex ante defensive
* measures.

A certain level of foreign reserves can be geared into a set of ex
ante defensive measures. However, the recommended level of foreign
reserves, which is equivalent to the value of three month imports, will
not be adequate in times of free capital mobility. Taking short-term
capital movements and possible reversals into account, it can be
suggested that a minimum level of foreign reserves, which can finance
short-term external liabilities plus capital outflows, should be
maintained.

The Korean government is keenly aware of the important lesson
from the recent crisis that, in the age of global financial integration,
the financial sector is increasingly as important as the real sector. Based
upon this recognition, the Korean government will pursue financial
sector restructuring on a continuous basis. However, it will take several
years to develop healthy financial institutions and markets such as




those in industrial countries. A more flexible exchange rate system
will definitely reduce the required level of foreign reserves, only if
Korea has much sounder financial systems.

The other important justification for the government’s intervention
in the foreign exchange market can be found in the vulnerable and
underdeveloped infrastructure of the foreign exchange market. As the
free floating exchange rate regime was introduced, the Korean
government also endeavored to develop the infrastructure of the
foreign exchange market through various means. First of all, policy
makers pointed out the problem that market participants are limited
in Korea's foreign exchange market. '

In order to broaden the foreign exchange market, the governmen
has lifted various regulations on the speculative trading. If the foreigr
exchange market operates freely from any intervention, volatility wil
increase and the necessity of hedging and speculative demand wil
increase. Volatility may be a necessary evil so as to induce more marke
~ participants. In this regard, it might be argued that the governmen
should allow for some degree of volatility as a natural outcome of
the free floating exchange rate regime, since foreign exchange marke
intervention seems truly inconsistent with the government’s plan for
- foreign exchange market development. Nevertheless, there aré manj
other obstacles in developing a more liquid foreign exchange market
That is to say, the government’s non-intervention exchange rat
policies will not sufficiently increase the volume of daily turnovers it
Korea’s foreign exchange market.

The basic transaction fees in the interbank market are surprisingls
cheap: only KRW 4,000 per USD one million for spot, forward, anc
swap (beyond one month). The major factor restraining the marke
access of domestic banks into the interbank market is the inadequat
provision of credit lines. While foreign branches play a role as marke




makers, domestic banks as foreign exchange traders do not receive
enough credit from those foreign branches because the credit ratings
of most domestic banks are still below non-investment grade. This
limited access of domestic banks to interbank forward or swap
transactions has even aggravated foreign exchange trading in the
customers markets. Since domestic- banks have to square the fdreign
exchange positions through, such as, swaps, they have been reluctant
to provide forward contracts to domestic companies. Most companies
- should provide some form of guarantee such as deposits or securities.
This extremely limited accessibility to the currency hedging markets
has obliged the government to intervene in the foreign exchange
market to stabilize exchange rate fluctuations. Nevertheless, the volume
of transactions in the third quarter of 1999 has increased almost twice
as much as that in the same quarter of 1998. This partly reflects the
improvéments in the creditworthiness of domestic companies.
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Exchange Rate Policies in Korea:
Has Exchange Rate Volatility Increased
After the Crisis?*

Yung Chul Park - Chae-Shick Chung - Yunjong Wang

I. Introduction

~ The type of exchange rate regime in emerging economies has been at
the center of economic debate since the Asian crisis. The choice of
~ exchange rate regime has been regarded as critical for emerging economies
to achiev_e' sustainable economic growth, and also has important
implications for the world economy. In principle, the most appropriate
regime for any given economy may differ, depending on the parﬁcular
economic circumstances, such as the degree of integration into the world
‘ _ecohomy. Since economic circumstances vary over time, the most
appropriate regime for any given country may also change over time."

* The paper is prepared for the ADBI-CEPI-KIEP Conference on Exchange
Rate Policies in Emerging Market Economies in Tokyo, Japan, December 17-18,
1999. :

1) In terms of the exchange rate system, the share of fixed exchange rates
has fallen from about 60 percent in 1989 to about 45 percent in 1999,
while the share of floating currencies has risen from about 12 percent to
25 percent during the same period. According to JP Morgan (1999), the
theme most likely to dominate foreign exchange markets in the years
ahead is the continued trend towards a polarized exchange rate system

in the global economy — fewer fixers and even fewer peggers and an
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Following the collapse of the Thai baht's peg on July 2, 1997, the
exchange rate movements of Ea_st Asian countries — ‘in particular, Thailand,
Malaysia, Indonesia, the Philippines, and Korea - headed in parallel
directions during late 1997 and "early 1998. Common external shocks,
strong trade linkages, and similar patterns of capital movements in the
region caused the exchange rates of those currencies to move in a similar
direction. Behind this backdrop, the regime shift from rhanaged or pseudo
fixed, to a free floating exchange rate system brought about these parallel
movements of currencies in the region.

The purpose of this paper is to delve into the question of whether a
free floating exchange rate regime is a viable option for Korea. The recent
experiences in Korea will provide not a definitive, but an insightful answer
to this quesnon This paper divides. the sample period into three sub-
penod_s pre—crisis, crisis, and post-crisis. And then, we analyze the causal
relatilonshi_ps among both levels and volatility of three financial variables:
exchange rates, interest rates, and stock prices. The empirical results will
provide clues for uhderstanding how the Korean financial markets have
evolved after the crisis. _

The rest of this paper is organized as follows. The next section will
review the styhzed facts related to the movements of the three financial
variables. Section III will conduct -empirical analyses to find out the
relationships among these three variables. Finally, based upon the
empirical results, we will discuss the policy 1mpheat10ns and the relevance
of the exchange rate regime in Korea.

increasing number of floaters.




I Stylized Facts on Exchange Rates and
Related Financial Variables

In this section, we will describe the stylized facts on exchange rates
movements and their relationship with related financial variables such as
interest rates and stock prices. In order to find out whether regime changes
induce structural breaks in the behaviors among three variables (exchange
rates, interest rates, and stock prices), we divide the overall period into
pre—crisis, crisis, and post-crisis. |

The market average exchange rate (MAR) system was adopted in March
1990. Since then, the won-dollar exchange rates have been in principle
determined by market forces. However, frequent interventions by the Bank
of Korea were also common phenomena under this managed floating
regime. The actual change in the exchange rate regime took place in
December 1997, when the Korean government abolished the previous
managed floating regime. However, in October 1997, there were episodes
of speculative attacks on the Hong Kong dollar as well as the Hong Kong
stock market crash; and the spread of forward contracts rose rapidly in
the offshore non-deliverable forward (NDF) markets. Taking these
developments into account, we presume that the crisis period started from
October 1997. Finally, we suppose that the post—crisis started from
September 1998, because the first-round of financial restructuring was
completed at that time and the domestic spot rates and the offshore NDF
three-month forward rates have moved more tightly since that time.
Accordingly, the three sub-periods are defined as follows:

~ Pre-crisis period : March 2, 1990. - September 30, 1997
— Crisis period : October 1, 1997 — September 30, 1998
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- Post—crisis petiod : October 1, 1998 ~. September 30, 1999
1. Pre—Crisis Period: March 1990 - September 1997

During the pre-crisis period, Korea maintained the MAR system whick
- could be classified as a managed floating exchange rate system. Under
this sysfem, the Bank of Korea occasionally intervened in the foreigr
exchange market, although the modes and frequency of interventior
changed, as did the objectives guiding the intervention. Active interventior
resulted in changes in foreign reserves, whatever steri]izétion Or non-
sterilization took place. However, indirect intervention, through change
in monetary policies, did not result in changes in foreign reserves.
“This managed floating system having the above features, generall
speaking, has pros and cons. The benefits and costs of this system ca
be characterized as ones somewhere between those of pure floating an
fixed exchange rate regimes. As in a free floating regime, this manage:
floating system shoulders the bulk of the adjustments to external am
domestic shocks through changes in the nominal exchange rate. However
higher level of foreign reserves may be needed as a self-defensiv
countermeasure against the abrupt capital outflows or sharp exchange rat
depreciation. Occasional intervention also dampens excessive fluctuation
in exchange rates, although a consensus view is that the effects «
intervention are typically short-lived and may destabilize the marke
While the fixed exéhange rate system gains credibility, one of its majc
shortcomings is that the lack of transparency of central bank behavic
may introduce too much uncertainty to the market.
Unlike the experiences in most industrial countries having freel
floating exchange rates, direct intervention in the foreign exchange mark«
could be effective in the case of those developing countries which adopte
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A

managed floating systems. Various studies on the effectiveness of
intervention in Korea during the managed floating system also confirmed
that sterilized intervention had at least a short-run effect. As the capital
market opened more widely and the central bank firmly targeted M2
growth rates, however, intervention policies became increasingly less
effective? In the early 1990s, current account deficits caused mild
depreciation of the Korean won. Interest rates also continued to decline
until the end of 1993, and stock prices continued to rise until the end of
1995.

‘Despite continued extensive capital controls, liberalization measures
during the pre-crisis period led to increasingly larger net capital inflows.
In addition, an investment-led boom between 1994 and 1996 generated
a strong demand for low cost capital. This steep increase in net capital
inflows put appreciation pressures ‘on the Korean won. To offset these
pressures, the government relied on restrained sterilization, and managed
to curb the abrupt appreciation of the won and resultant increase in the
current account deficit. During early 1994 to mid 1995, exchange rates
mildly appreciated and interest rates rose while stock prices continued to
rise. Furthermore, Standard and Poor’s upgrading of Korea’s sovereign
credit rating in May 1995 attracted further foreign portfolio investment.?
However, the current account balance sharply deteriorated from mid 1995,
resulting in the depreciation of the Korean won by offsetting the
downward pressureé of the capital account surplus. The combination of
foreign capital inflows and expansionary monetary policies caused the

2) See Rhee and Song (1999) for further elaboration on the effectiveness of
intervention policies in Korea. - - o
- 8) Moody’s upgraded Korea's sovereign credit rating from A2 to Al in April
- 1990, and maintained the rating until August 1997.
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interest rates to fall. However, stock prices started to fall in early 1995
The Korean economy experienced large negative terms of trade shock i
the second quarter of 1996, which created a significant depreciation
_pressure on the Korean won. As a result, the current account deficit &
1996 reached a historical high — USD 23.7 billion.

- {Figure 1) Exchange Rates and Interest Rates (3~year Corporate Bond
Rate): January 1992 — September 1997
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‘The large interest rate differential between home and abroad, couple
- with the bright prospects of the economy, have made Korea one of th
most attractive markets among the emerging economies to foreigl
investors, and capital account liberalization has triggered massive capita
inflows. However, most foreign portfolio investment took place in th
stock market, since the bond market was completely closed until 199
and heavily regulated until the end of 1997. The cumulative net inflov
of portfolio investment during 1992-1996 was USD 16.3 billion. As of th
end of 1996, the share of foreign ownership in the Korean stock marke
has risen to 10.5 percent of the market value?

4) See Shin and Wang (1999) for more details of ‘Korea's capital marke
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Although a lion's share of foreign capital inflow also rushed in through
bank loans, mainly due to interest differentials between domestic and
foreign capital markets, capital inflows through portfolio investment funds
significantly affected exchange rate fluctuations. Furthermore, as foreign
investors became increasingly important market players in the Korean
“stock market, the Korean stock price index (KOSPI) was also influenced
by foreigners’ equity investment flows to a substantial extent. Therefore,
it might be expected that there existed a negative correlation between
stock prices and won—dollar exchange rates. Nevertheless, albeit continu—
ous inflows of foreign investors’ equity investment during 1992-1994, no
" noticeable relationship between these two variables could be captured.
Since the KOSPI hit its highest level (1,138.75) on November 8, 1994, it
had already started its slid even before the crisis broke out.

{Table 1) Trend of Foreign Portfolio Investments (Net Inflows)
(In Million US Dollar)

1992 | 1993 1994 1995 1996 1997 1998
Stocks | 20345 | 56965 | 1960.3 | 22038 | 4373 777 .4 3988.1
~ Bonds 0 0 30.3 17.2 159 197.5 227.6

Source: Bank of Korea

In conclusion, Iarge interest rate differentials and the overhauling of
- the previous heavy regulations on capital movements were major
contributing factors in triggering massive capital inflows. Although these
massive capital inflows, including foreign stock purchases, offset the
depreeiation pressure induced by the current account deficit, the Korean

won dropped to 753 won per dollar on fuly 7, 1995 and continued to

liberalization.
5) The won-dollar exchange rate bottomed out at the level of 695.5 on March

5, 1995 as a result of continued current account surpluses in the late 1980s.
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(Figure 2) Exchange Rates and Stock Prices (KOSPI):
January 1992 — September 1997
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depreciate gradually until the crisis set in. Since all the regional currencies
except China’s renminbi and the Hong Kong dollar, lost value after th
crisis, many economists and policy makers argued that these regiona
currencies were overvalued on the eve of the crisis. Although the lack o
an operational definition of overvaluation is still troubling,® the price-
~ based real effective exchange rates in Korea had been around th
equilibrium level until 1994, but was slightly overvalued on the eve o
the 1997 currency crisis according to our calculations shown in Table 2.

6) On the definition of overvaluation, see Chinn (1998}, _Milesi—Ferretti ans
Razin (1996), and Williamson (1994).

7) Radelet and Sachs (1998) reported that the real effective éxc_hange rat
appreciated by about 12 percent in Korea between 1990 and early 1997
Chinn (1998), interestihgly, reported that the Korean won was undervalue
even before its recent discrete drop in value.
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{Table 2 Trend of Real Effective Exchange Rates

119901 | 19911 | 19921 | 1993.1 | 19941 | 19951 | 1996. 19971 | 19974
111.39 | 104.62 | 100.26 100 9786 | 9202 | 9051 | 9366 96.06
1997.7 | 1997.10 | 19981 | -1998.4 | 1998.7 | 1998.10 | 1999.1 | 19994 | 1999.7

9550 | 9956 | 119.58 109.64 | 113.21 | 10726 | 10555 | 103.89 ; 105.17

Note: the real effective exchange rates are calculated based on tradé-weig_ht,
consumer prices index, and January 1993 as the basis year. '

2. Crisis Period: October 1997 - Septembér 1998

The currency crisis led to a dramatic depreciation of the nominal
exchange rates. The sudden collapse of investors’ confidence and
concomitant capital outflows, and/or sharp decline of the rollover ratio
of short—term external borrowings, caused the nominal e_xchangé rates to
overshoot during the crisis. Inflation, albeit higher than before the crisis,
had been below expectations; consequently, real exchange rates depreciat-
ed by about 20 percent. Most observers agree that exchange rates fell
below the levels required to achieve adequate current account adjustment.
There are two mechanisms through which the real exchange rate can be
corrected in case it is undervalued: through nominal currency appreciation:
or through higher inflation. As in Goldfajn and Gupta (1999), we can say
that a successful reversal occurs primarily through nominal appreciation
rather than through higher inflation, |

Due to large increases in nominal interest rates under the IMF program,
Korea stands out as having maintained real interest rates at a significantly
higher level than before the crisis for an uninterrupted period of several
months.® Therefore, it has experienced sharp slowdowns in money and

8) Pursuant to the agreement with the IMF, the Korean government lifted
the ceiling on the interest rate from 25 percent to 40 percent on December
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credit growth during.the adjustment . process thus far® Realizing th
hardships faced by the real economic sector, however, the IMF took .
more flexible stance toward the high interest rate policy in the 5th Lette
of Intent (February 7, 1998). Accordingly, the government ought to b
pushing forward with its plan to lower interest rates as it gain
momentum in stabilizing the foreign exchange market!® The Korea
government brought down the short-term interest rates from a 30 percen
level in January 1998 to a 15 percent level in June 1998, as the won:
dollar exchange rate demonstrated considerable stability staying betwee
1,300 and 1,400 since March 1998. As an ensuing effect,. the call rat

22, 1997, and evéntually abolished the ceiling on December 29, 1997.
9) The growth rate of the monetary base at the end of December 1997 wa
neégative 12.5 percent, which exceeded the target level of negative 9.
percent set by the IMF program. | '
10) On January 28, 1998, the Korean government and 13 representatives ¢
the foreign commercial banks reached an agreement on the maturit
extension of short-term external debts. Following the due procedure:
' the contracts were signed on March 31, whereby 96.5 percent of Korea
commercial  banks’ short-term debts, amounting to USD 22.65 billior
were converted to long—term maturity of one to three years. Thi
. effectiveiy provided breathing room for Korean commercial banks- t
improve their foreign currency position. After completing the maturit
extensions, the Korean government issued USD 4 billion of global bond
for the first time. They were issued within 6 months after the financi:
crisis broke out. The first global bond issuance was successful given th
unfavorable market condition such as the sovereign credit rating bein
below investment grade. These two events, along with the liquidit
assistance from the international financial institutions such as DMEF, IBRI
and ADB, contributed to the stability of the currency and financi
markets in Korea.
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initially fell to a 27 percent level in early 1998, and further fell to 15
percent by late June of 1998. Furthermore, corporate bond yields with a
3-year. maturity fell to 14 percent on July 4, 1998.17 Nonetheless, only
the core businesses of the largest chaebol could enjoy the benefits of these
interest rate reductions. The rest of the large, medium, and small-sized
businesses were yet unable to secure loans, although they were willing
to pay interest rates of more than 20 percent because they were suffering
from a credit crunch. As shown in Figure 3, interest rates and exchange
rates moved in the similar directions during the crisis period.

{Figure 3) Exchange Rates and Interest Rates:
October 1997 ~ September 1999
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(Bold Line) : . Interest Rate

1650

1550 27

1450 22
1350

1250 17
1150

1050 12
950 7

o o A A D W N W & S D N
SRR A AR I I A g
A A & & & o o o &
& & F & F F F F HFK F O F K

As mentioned above, stock prices had already declined during the pre
crisis period. This indicated one of the eatliest signs of trouble, althoug
policy makers were inclined to believe that declining stock prices wer

~mainly due to cydical factors rather than structural problems. Durin

11) This figure is comparatively high when the pre—crisis level of 12 percer

is taken into consideration.
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1996, stock prices (in domestic currency terms) fell by more than 20
percent in Korea. Several of the largest chaebols posted losses in 1996 and
6 of the top 30 went bankrupt in 1997 before the crisis broke out. The
crisis aggravated the situation and severely undermined investors’
confidence in the stock market. As a result, the stock price index fell to
376.31 by the end of December 1997, '

- Having hit the bottom, the KOSPI quickly recovered at the beginning
of 1998, with the aid of foreigners’ stock purchases. However, after
‘peaking at 574.35 on March 2, 1998, the KOSPI once again began to slide
downwards. Following the sudden weakening of the Japanese yen, the
KOSPI plunged below 300 on June 16.2 Again,' foreign investors left the
Korean market, and more bankruptcies were predicted while corporate
-and financial restructuring was in process. During the crisis period, the
foreign pbrtfolio investors had played an increasingly important role in
determining stock prices. | '

A related issue of interest is whether the trading patterns of foreign
portfolic investors were destabilizing the Korean stock market during the
pre—crisis and crisis periods. Choe, Kho, and Stulz (1998) find evidence
of positive feedback trading (e.g., rushing to buy when the market is
boomihg and rushing to sell when the market is slumping) and herding
by foreign portfolio investors. But no evidence of destabilizing effects of
foreign investors’ trading on the Korean stock market during the pre—
crisis period and last three months of 1997 were found. Kim and Wei
(1999a) improved and updated information on trade data on the Korean
Stock Exchange. They find strong evidence of positive feedback trading
and herding by foreign investors before, during, and after the crisis, but
fail to explain whether foreign investors were largely accountable for

12) The KOSPI bottomed out at 280 on June 6, 1998.
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destabilizing the market.™?

By updating the data period and taking domestic investors into account,
Park and Park (1999) support the earlier findings. Furthermore, several
- additional findings are also obtained from more micro—based analysis. As
shown in Figure 4, foreign investors actively increased their holdings of
Korean stocks even during the crisis period (December 1997 — April 1998),
although they left the market during September 1997 - November 1997.
In contrast, most domestic institutional and individual investors reduced
their shareholdings after the crisis broke out. Interestingly, domestic
individual investors’ responses to the market change were quite passive
and perhaps irrational. When foreign investors and most of the domestic
institutional investors left the market right after the crisis touched o_ff,
individual investors stayed on and increased their stock holdings.
Similarly, when foreign investors and domestic investment trust companies
returned to the market after market stability was restored, individual
investors reduced their stock holdings and only gradually returned to the
market. In this regard, Park and Park (1999) conclude that domestic
investors, especially individual investors, were the major source of thé
increased volatility.

- Stock prices and exchange rates also moved in a predictable direction

13) Kim and Wei (1999b) compare the trading behavior in Korea by offshore
funds with that of their onshore counterparts registered in the United
States and the United Kingdom. There are a number of interesting
findings. First, there is indeed evidence suggesting that the offshore funds .
trade more intensively than their onshore counterparts. Second, however,
there is no evidence that the offshore funds engage in positive feedback
trading. In contrast, there is strong evidence that the funds from the U.
S. and UK. do so. Third, while offshore funds herd, they do so
significantly less than the offshore funds from the US. or UK.
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{Figure 4) Net Fo.reign Equity Purchase and Stock Prices (KOSPI)
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during the early crisis period (October 1997 — December 1997). As ti
crisis set in, exchange rates sharply depreciated and stock prices plunge
However, the stock prices fell again in February 1998 and remaine
stagnant until the end of September while the won-dollar exchange ra
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stabilized (appreciated) remarkably. In conclusion, foreign portfolio
investment did not contribute to the stability of foreign exchange rates in
Korea during the latter period of the crisis.

3. Post~Crisis Period: October 1998 - September 1999

One of the most commonly voiced objections to the ﬂoafihg exchange
rate regime is that exchange rates will be excessively volatile. During the
crisis period, exchange rates and asset prices were highly volatile. Starting
in September 1998, however, the Korean won began to exhibit an
impressive degree of stability. As was the case in the Mexican experience
during 1996-97, we may ask ourselves the question of whether this
stability was. consistent with the freely floating regime. A particularly
 interesting aspect of the Mexican case is that the relative lack of volatility
of the peso/dollar rate during this peridd was not caused by direct centra
bank intervention in the foreign exchange market. According to Edwards
and Savastano (1998), however, during this period the central bank
adopted a feedback rule for monetary policy that took into consideratior
the short—run behavior of the nominal exchange rate.¥ )

During the post—crisis period, starting from October 1998, we clearly
observe simultaneous interactions between interest rates and exchang
rates. Both interest rates and won-dollar exchange rates continued to fall
Furthermore, since most foreign portfolio investment took place in the
stock market rather than the bond market, the continued inflow of foreigr

14). More specifically, using weekly data they were able to‘identify a reaction
function that showed the monetary authorities tightened liquidity (bass
money) below its pre—established target when the peso lost value vis-
a—vis the dollar, and eased liquidity when the peso appreciated.
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portfolio investment funds not only boosted the stock prices, but also
- contributed to the stability of exchange rates.

One of the most impressive developments during the post—crisis period
is the continued increase of Korea's usable foreign reserves. The usable
foreign reserves increased from less than USD 3.9 billion in December
1997 to USD 485 billion in December 1998 and to USD 66.2 billion in
October 1999. Such a level of foreign reserves would serve as an effective
buffer against any potential external shock. However, the accumulation
of the foreign reserves also contributed to easing of appreciation pressures
induced by the current account surplus and the continued capital inflow
through foreign direct and portfolio investment funds.

The Korean government recently announced that it would issue up to
five - trillion won (USD 422 billion) of won—denominated government
bonds by the end of 1999 so as to keep the local currency from rising
too quickly against the U.S. dollar. The govefnment originally planned to
issue bonds worth five trillion won in August 1999, but shelved the plan
as the pressure on the won dissipated after the Daewoo crisis erupted in
July. To balance the supply of and demand for dollars, the government
is also taking other measures, such as encouraging local banks to purchase
~ dollars to make provision for their foreign currency-denominated non-
performing loans resulting from the Daewoo crisis.




ITI. Empirical Analysis

In this section, we investigate empirical relations among three financial
variables —exchange rates, stock prices, and interest rates — to see if there
has been any active foreign exchange market intervention after the crisis.
That is to say, to infer from the empirical results, if there has been any
change in policy directions toward the foreign exchange market since the
free floating regime was adopted as a market discipline. Because the
intervention data is, unfortunately, not available to the public in Korea,
we cannot identify how the operations of the government’s intervention
has changed after the crisis. Thus, in order to determine if exchange rate
fluctuations under the free floating regime have still remained under the
reign of government authority, as it had been under the ma'naged floating
scheme, we only have to resort to empirical findings.

There'are numerous economic rationales to connect those three financial
variables. For example, according to the hypothesis of interest parity,
expected changes in the nominal exchange rate should be positively related
to the difference in the nominal interest rates across countries. However,
the empirical evidence for this hypothesis is mixed and inconclusive. (See
Dornbush (1976) and Bilson (1979)) Also, there are some papers which
find support for the conclusion that interest rates are an important factor
for determining equity returns. (See Breen, Glosten, and Jagannathan
(1989)) Here, we do not test those unsettled theoretical and empirical
issues regarding the relationship, such as interest parity or joint dynamics
of the equity and bond markets. Rather, our interest is in finding out if
price variables in the foreign exchange, stock,.and bond markets are likely
to have different empirical relations before and after the crisis in terms
of level and volatility.
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Since bond markets in Korea are not well developed in the sense «
not having deep and liquid secondary ‘markets of benchmark yields, w
pay close attention to the relationship between stock prices and exchang
rates before and after the crisis. Our testing hypothesis is that there shoul
be close empirical relationshipé in either level or volatility between th
KOSPI and exchange rates if there has been no foreign exchange marki
intervention. This intuition stems from two facts. First, the KOSPI move
closely with foreign investors’ net purchase as shown in Figure 4. Eve
though the daily stock trading volume by foreign investors is less tha
10- percent in value, they are major driving sources for the movemen
of the level and volatility of the index. Second, it is reasonable to thin
that capital inflows, mainly due to foreign portfolio investment, are als
playing a major role in the foreign exchange market since the dail
average turnover of the foreign exchange market is only 2~3 billion USI

These intuitions provide the following mixture model that describe
the relationship between the stock price index and the exchange ra
{Tauchen and Pitts (1983)):

P1t = p}t"'o{\/ftult

Pzt = Pz;""oz\/ftuﬁ

where P, P, denote the stock price index and exchange ral
respectivély, Uy, Uy are independent N(0,1) variables, 1t ,, i ,, are predictabl
parts, and I, represents the random number of news commonly arrivin
at both markets. It can be easily seen that both markets are driven i
either level or volatility by common variables of news arrival process suc
as foreign investors’ net purchase of stock. If the government still activel
intervened after adopting a free floating exchange rate system, it is ver
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~ difficult to find any empirical relation between the two variables.

There are many ways to analyze inter-relationships among the three
financial variables. One simple, but useful empirical methadology to
uncover and comparé inter—relationships among the three variables is
Granger causality tests and variance decomposition that are byproducts
of Vector Auto Regression (VAR) estimation. Granger Causality tests
provide information about causal or explanatory relations between two
variables. The forecast error variance decomposition tells us the proportion
of the movement in a ‘sequence due to its own shocks versus shocks to
the other variables and, therefore, a sequence can be exogenous or
endogenous. When ‘we perform our empirical analysis, we undertake a
separate analysis of the crisis period since the free floating period covers
an abnormal situation which was extremely volatile in the latter part of
1997.

1. Data -

We used 2,242 daily data as samples on three financial variables, which
cover the period of March 2, 1990 to September 30, 1999. The crisis and
post—crisis period have almost the same sample size (240 and 241
respectively), while the pre—crisis period, covering the duration of the
managed floating regime, has a much larger sample (1,761). The won-
dollar exchange rates as the daily closed values, interest rates as the three-
year corporate bond yields, and stock prices as the daily closed values
of the KOSFI were used. The levels and differences of the three varjables
are depicted in Figure 6, 7, 8.

Basic statistics on the three variables are reported in Table 7. None of
the three variables shows any large deviation from a normal distribution
in terms of skewness."® Surprisingly, however, most of the kurtosis shows
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(Flgure 6, KOSPI, Exchange Rate, Interest Rate During Period 1
(March 1990 — September 1997)
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thin tails when compared to a normal distribution, which has not been
the case in previous empirical findings of advanced countries. The
standard deviation of stock prices during the crisis period has the lowest
number since the stock prices plunged sharply during the early stages of
the crisis and remained at low levels for quite a while. In contrast, the
won-dollar exchange rates show a degree of high volatility during the
~ crisis by having roughly four times a higher value of standard deviation
than those during the pre—crisis and post-crisis periods. Interestingly,
however, standard deviations between the pre—crisis and post-crisis
periods do not show any difference. This might imply that the foreign
exchange market, under the free floating regime, performed unexpectedly

15) The standard normal distribution has a value of (0 and 37 in skewness
and kurtosis respectively.
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KRW/USD KOSPI

~ BOND

(Figure 7) KOSPI, Exchange Rate, Interest Rate During Period 2
(October 1997 — September 1998)
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well in terms of volatility once the foreign exchange market stabilized
With respect to interest rates, three-year corporate bond yields durin
the post-crisis period display remarkably low level and volatilit
compared with those of the pre—crisis and crisis periods.

(Table 3> Basic Statistics on Exchange Rates, Stock Prices,
and Interest Rates

Standard

Deviation Skewness| Kurtosis

Mean Max - Min

{Exchange Rate) _
‘Whole Period 839.97 | 1962.50 695.90 22547 1.78 2.31

~ Period 1 78640 | 91495 | 69590 46.56 0.51 0.35
- Period 2 1360.07 | 1962.50 | 91255 | 224.26 -0.31 ~0.07
Period 3 1215.86 | 1389.00 | 1149.00 50.18 1.51 1.61

(3 Year Corporate.
- Bond Yields)

Whole Period 14.04 31.00 7.15 329 0.50 0.43

Period 1 1440 | 1987 | 1040 2.58 063 | -1.00
Period 2 1672 | 3100 | 1170 3.98 0.75 0.33
Period 3 882 | 1140 7.15 0.95 039 | —0.90
{KOSPI ' _
* Whole Period 72397 | 113875 | 280.00 | 18048 | -026 | —0.33
~ Period 1 | 77035 | 113875 | 459.07 | 140.13 030 | -0.72
Period 2 421.67 | 644.92 280 | 100.09 033 | -1.20
Period 3 686.13 | 102793 | 30522 | 20388 | -0.02 | -1.25

. Note: Period 1 is between 1990. 3. 2~1997. 9. 30, Period 2 is between 1997. 1i
1~1998. 9. 30, Period 3 is between 1998. 10. 1~-1999. 9. 30.




IIl. Empirical Analysis 33

- 2. Empirical Results

1) Granger Causality

During the pre-crisis period, interest rates and stock prices had strong
feedback relations, which implies that both variables had mutually
explanatory power with some lags. Because bond markets remained
practically closed to foreign investors during this period, the level of
interest rates indicates the extent of the abundance of liquidity in the
domestic financial markets. Lower interest rates are expected to make
liquidity more abundant, and thus cause higher stock prices. On the other
hand, higher stock prices, which might be induced by foreign purchase
of stocks, imply that foreign capital inflows put downward pressures on
the interest rates.

Regarding the causal relations between interest rates and exchange
rates, only uni-directional causality is found: interest rates responded to
exchange rate movements, but exchange rates movements were not

(Table 4) Granger Causality Test: Period 1 (Level)

Null Hypothesis Lags

1 2 3 5 10
Exchange rate —/-) KOSPI 287 | 146 | 247 | 184 | 158
KOSPI -/~ Exchange rate 0.70 0.60 0.44 0.76 097
Interest rate —/—) KOSPI 010 .| 445 | 319" | 298" | 159
KOSPI -/—) Interest rate 0.03 6.05™ 417" 5.05" 2.83"
Interest rate —/-> Exchange rate| 0.83 0.53 0.75 0.89 1.27
Exchange rate —/-) Interest rate| 8.02° 461" | 484" | 331" | 191"

Note: 1) *, * denote significance at 10%, 5% respectively
~ 2) The nuil hypothesis (A —/-) B) refers that A does not Granger cause B
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explained by interest rates. Our reflection is that the exchange rate itself
was an important policy target during the pre-crisis period. Finally, no
causal relationship was found between stock prices and exchange rates
~ during this period. Exchange rates were quite stable, while stock prices
fluctuated rather sharply. '

‘During the crisis period, interest rates and stock prices had feedback
effects upon each other. Interest rates strongly Granger cause exchange
rates, while exchange rates Granger cause interest rates with lags.
Exchange rates also strongly Granger cause stock prices, but stock prices
do not explain the movements of exchange rates. Interestingly, however,
we cannot find any significant Granger causality among the three variables
during the post—crisis period.

- (Table 5) Granger Causality Test: Period 2 (Level

Null Hypothesis Lage : :
. 1 2. 3 5 10

Exchange rate —/—> KOSPI 711" 922° | 719" | 447 2.34¢
KOSPI —-/-) Exchange rate 115 0.46 1.82 228" 0.64
_Interest rate -/-> KOSPI 170 | 173 463" | 313" 2.06™
KOSPI -/~> Interest rate 049 0.98 463" | 268" 1.69°
Interest rate —/-) Exchange rate| 24.88" | 12.84" { 952" | 6.17" 299"
Exchange rate —/—> Interest rate| 042 0.32 6.16" | 4.73" 497"

Note: 1) *, ** denote significance at 10%, 5% respectively
2) The null hypothesis (A —/—) B) refers that A does not Granger cause B

Now, let us examine the Granger causality of the volatility of the three
financial varjables. We define the volatility of a variable y as | y,,~y, 119

16) This definition is borrowed from Frenkel and Mussa (1980).
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{Table 6y Granger Causality Test: Period 3 (Level)

Null Hypothesis Lags

| ' 1 2 3 5 10
Exchange rate ~/—) KOSPI 184 | 082 | 059 | 074 | 081
KOSPL -/~ Exchange rate 1 002 141 1.00 0.61 0.55
Interest rate —/~) KOSPI 009 | 011 | 008 | 030 | 073
KOSPI —-/=) Interest rate 0.89° 2.06 223" 1.78 177"
Interest rate —/-) Exchange rate| 3.57 2.14 1.52 155 | 118
Exchange rate —/~—) Interest rate| 0.94 0.57 1.72 1.17 1.10

Note: 1) *, ** denote significance at 10%, 5% respectively
2 The null hypothesis (A —/~) B) refers that A does not Granger cause B

During the pre—crisis period, the volatility of stock prices Granger causes
the volatility of exchange rates. And the volatility of exchange rates also
strongly Granger causes the volatility of interest rates. However, other
significant causal relations are not found. During the crisis period, the
volatility of exchange rates and interest rates respectively Granger caused

{Table 7) Granger Causality Test: Period 1 (Volatility)

Null Hypothesis Lags-
1 2 3 5 10
Exchange rate -/ —» KOSPI 1.02 0.74 3.43% | 210 1.80*
KOSPI ~/~» Exchange rate 050 | 337%| 319%| 242 | 189%
Interest rate —/—) KOSPI 0.36 1.07 1.03 0.95 0.73
KOSPI -/-) Interest rate 3.73% 2.10 1.75 178 2.08%
Interest rate —/—) Exchange rate| 2.06 0.72 0.54 0.48 1.39
Exchange rate —/—) Interest rate| 6.77** | 459* | 3.09%} 238% | 201™
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(Table 8) Granger Causality Test: Period 2 (Volatility)

‘ ) Lags
Null Hypothesis
1 2 3 5 10
Exchange rate —/—) KOSPI 1437° | 9977 | 572¢ | 351" 210"
KOSPI —/-) Exchange rate 2.38 1.06 053 | 064 1.26
Interest rate —~/—» KOSPI | 1176 541" 458 | 277" 1.50
KOSPI —~/-) Interest rate 1.14 122 0.99 141 1.90+
Interest rate ~/~> Exchange rate| 16.88" | 1139 | 571" | 3.76" 2.01"
Exchange rate —/-) Interest rate| 895" | 1856~ | 1152 |  4.81* 4.28

(Table 9> Granger Caﬁsality Test: Period 3 (Volatility)

Null Hypothesis Lags
| 1 2 3 5 10
Exchange rate -/~ KOSPI | 046 | 073 | 056 | 111 | 186
KOSPI —/-) Exchange rate - 1.73 0.77 1.18 08 | 179
Interest rate —/-) KOSPI : 0 - 0.78 0.74 0.84 1.25
KOSPI -/-) Interest rate 0.21 0.13 010 | 062 0.45
Interest rate —/—) Exchange rate| 0.72 0.41 0.39 157 | 151
Exchange rate —/-) Interest rate| 0.09 0.14 0.11 0.37 091

the volatility of stock prices. The volatility of exchange rates and interes
rates have strong feedback effects. During the post—crisis period, however
no Granger causality is found among the volatility of the three variables

2) Variance Decomposition

We examine how much forecast error variance, in each financia
variable, is explained by its own and other lagged variables. Understand-
ing the properties of the forecast errors is exceedingly helpful ir
uncovering inter-relationships among the variables in the system. Table:
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14-16 reports the forecast error variance decomposition of each variable
during the three different periods. Stock price shocks explain most of their
own variation during the pre—crisis period. However, exchange rate shocks
during the crisis period explain about 23 percent of the stock price
variations at the peak. The peak contribution is found at 3 days after the
shocks. Interest rate shocks also have contributed more to the stock price
variations durmg the crisis period at longer lags after the shocks. Shocks
in exchange rates and interest rates, during the post-crisis period, explain
much less of the variation of the stock prices than those during the crisis
period. '

- Shocks in the foreign exchange market explain most of the variation
in the exchange rates except for the case of the crisis period. During the
crisis period, interest rate shocks explain about 24 percent of the exchange
rate variations at the peak. The peak contribution is found at 10 days
after the shocks. With respect to the interest rate variations, its own shocks
have a relatively smaller contribution to its variations than the other two
variables. During the crisis period, exchange rate shocks explain about 37
percent at the peak. The peak contribution is found at 10 days after the
shocks. Durmg the post—crisis period, the contribution becomes much less,
but still not negligible (about 15 percent at the peak). | |

We also apply the variance decomposition techniques to the volatility
measures of the three financial variables. The empirical results are reported
lin Table 7-19. Except for the crisis period, variations in stock price
ivolati]ity are explained by its own shocks. With respect to variations in
exchange rate volatility, shocks in the stock and bond markets have almos
negligible contributions over the whole sample period. During the post-
crisis period, shocks in the foreign exchange market explain about 11
percent of variations of the interest rate Volétility.

In summary, during the crisis period, shocks in other related markets
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have some contribution in explaining the variations of each financial
variable ~ in terms of both level and volatility. Shocks in other markets
have relatively larger confribution to the variations of each financial
variable during the post-crisis period than during the pre-crisis period.
Nevertheless, the size of the contributions is not impressive, implying that
the change in exchange rate regime from managed floating to free floating
does not lead to any close relationship among the three variables. This
result is a bit surprising since the Korean economy is building a full-
blown financial market after the crisis and, therefore, there should exist
co-movement between either volatility or levels of stock prices and
exchange rates. Our further reflection will be pursued in the next section.

{Table 10) Forecast Error Variance Decomposition (KOSPI)

KOSFI Exchange Rate Interest Rate
Period 1Period 2{Period 3{Period 1|Period 2|Period 3[Period 1|Period 2|Period 3
1 98.13 | 7935 | 91.04 | 156 | 17.03 658 | 031 362 | 238
2 97.53 | 7356 | 9026 | 151 | 2262 698 | 096 3.83 276
3 9729 | 7050 | 89.51 | 149 | 2320 766 | 122 6.30 2.82
5 9692 | 6740 | 8815 | 153 | 2032 917 | 155 | 1229 2.68
10 96.32 | 67.35 8498 | 179 | 1426 | 1267 | 189 | 1839 235

Lags

.{Table 11> Forecast Error Variance Decomposition (Exchange Rates)

Lags KOSFL : Exchange Rate Interest Rate
Period 1jPeriod 2|Period 3[Period 1{Period 2|Period 3jPeriod 1|Period 2|Period 3
1 0 0 0 | 100,00 | 100.00 | 100.00 0 0 0
2 0.01 050 | 072 9998 | 9592 | 99.08 | 0.01 3.58 0.20
3 0.01 099 | 119 | 99981 9073 | 9807 | 001 8.28 0.74
5 0.01 148 | 152 9998 | 83.09 | 9587 | 0.01 | 1542 261
10 0 | 147 | 155 9999 | 7478 | 8900 | 0.01 | 2375 { 945
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(Table 12) Forecast Error Variance Decomposition (Interest Rates)

. KOSPI Exchange Rate Interest Rate

M8%  Iperiod 1[Period ZlPeriod 3Period 1]Period 2|Period 3[Period period 2| Period 3
1 0 | 0| 0| 43 | 23 | 1321 | %67 | 7677 | 8679
2 | 023 | 024 | 033 | 517 | 2586 | 1514 | 9460 | 7390 | 8452
3 | 027 | 029 | 072 | 535 | 2777 | 1523 | 9438 | 7195 | 8405
5 | 034 | 021 | 129 | 526 | 3138 | 1410 | 9440 | 6840 | 8461
10 | 047 | 028 | 225 | 458 | 3691 | 1135 | 9495 | 6281 | 8641

(Table 13) Forecast Error Variance Decomposition of Volatility (KOSPI)

"KOSPI ." Exchange Rate Interest Rate

Lags ' . i

& Iperiod 1|Period 2|Period 3|Period 1|Period 2|Pesiod 3/Period 1|Period 2 Pego‘i
1 9888 | 91.00 | 9818 | 0 | 410 | 159 | 011 | 490 | 024
2 9871 | 89.37 | 9755 | 028 | 585 | 223 | 032 | 478 | 022
3 9871 | 8700 | 9753 | 030 | 787 | 225 | 032 | 513 | 023
5 90819 | 8440 | 9753 | 052 | 969 | 225 | 039 | 59 | 023
10 | 9804 | 7942 | 9753 | 068 | 1123 | 225 | 041 | 935 | 023

{Table 14 Forecast Error Variance Decomposition of Volatility
(Exchange Rates)

Lags - KOSPI Exchange Rate Interest Rate
Period 1Period 2|Period 3iPeriod 1|Period 2iPeriod 3|Period 1!Period 2| Period 3
1 0 0 0 ;10000 | 10000 { 10000 | - O 0 0.
2 0.28 0.28 0.41 99.72 | 9866 | 99.40 0 1.06 0.19
3 0.30 0.85 0.78 99.70 | 97.03 | 99.00 0§ 212 0.22
5 0.52 1.06 | 0.88 9943 | 9628 { 9890 | 0.05 | 266 023
10 0.68 111 | 088 9910 | 9268 | 9889 ! 022 | 621 | 023
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‘(Table 15, Forecast Error Variance Decomposition of Volatility
(Interest Rates)

KOSPI Exchange Rate Interest Rate
Lags Period 1|Period 2{Period 3|Period 1|Period 2iPeriod 3[Period 1|Period 2|Period 3
1 0 0 0 194 | 2012 | 1107 | 98.06 | 7988 | 88.93
2 030 | 005 0.03 229 | 2039 | 1097 | 9741 | 7956 | 89.00
3 0.31 0.17 0.76 256 | 2633 | 1091 | 9713 | 7351 | 8832
5 0.33 1.65 088 | 275 | 3163 | 1091 | 9692 | 6672 | 8821
10 041 198 0.88 357 | 3747 | 1091 | 9%.01 | 6055 | 8821

3. High Frequency Data Analysis

From the above empirical analysis, we find that causal relations among
the three financial variables are still weak during the post—crisis period
and furthermore, shocks in other financial markets do not have significan
contribution to explaining the variations of each financial variable
forecast errors. Now, we will more closely examine the exchange rat
behaviors during the post—crisis period by using high frequency data, sc
‘as to be able to determine whether the government has intervened in the
foreign exchange market. Our hypothesis is that if the government ha
intervened in the foreign exchange market and -effectively offset an
significant shock to the exchange rate, the intraday exchange rate dat:
will not show any volatility clustering, which is quite commonly founc
in most advanced foreign exchahge markets.!”

17) The issue of intraday exchange rate volatility has been recently takes
up by the micro structural analysis. For further references, see Anderso
and Bollerslev (1997), Anderson et al. (1998), and Goodhart and O'har.
(1996).
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We use the intraday exchange rate data, the interval of which is two
minutes. The sample period covers September 10-20, 1999. Thus, the
number of observations in the sample is 1,188. During this sample period,
the won-dollar exchange rates have fluctuated within 20 won, and the
rate of change is within £5 won. These surprisingly stable exchange rate
movements are based on the fact that any larger change in the won-
dollar exchange rates disappears immediately (merely within a few
minutes) as shown in Figure 9. Thus, exchange rate data in Korea’s foreigh
exchange market does not exhibit volatility dustering, which is a typical
phenomenon of the free floating exchange rate regime. In this regard, we
are more inclined to say that the Korean government has intervened in
the foreign exchange market so as to stabilize the exchange rate

fluctuations.
(Figure 9> High—Frequency Data
. (ay
10
le 12 .
ve 00 .
-on w
a0 ) -
0 200 ’ 460 800 - BOQ 1000 1200
Time
(b
5
di ?5 - 1 if -% -y "4_-; ‘ll P
Q 200 400 BDC_I 800 1000 : 1200
A £y
. "
"o . .
it o Aot nat, sna=el  adngt Rege,” 'sM .o
-1 .5 - - - - )
1190 1195 1200 1205 1210




IV Policy Challenges: Is the free floating exchange
rate regime a viable option?

The Korean government responded to the currency crisis by adopting
a free floating exchange rate regime and by more actively pursuing capital
account liberalization. As a natural consequence, we may expect that the
foreigh exchange market is more likely to be linked to other financial
markets, such as stock and bond markets. However, the foreign exchange
market has been relatively stable during the post-crisis period, while the
stock market has been quite volatile. Since the bond market in Korea is
not fully developed and credit risks of corporate bonds are still high,
foreigners are rather reluctant to participate in the domestic bond market. -
One. important indication, to support our presumption that the Korean
government has intervened in the foreign exchange market, is the stability
of exchange rates relative to that of stock prices.

Under the free floating exchange rate regime with free mobility of
capital flows, why has the Korean government intervened in the foreign
exchange market? We would like to focus on two reasons. One is related
to the vulnerability of financial markets in Korea. In order to build a
buffer to this vulnerability, the Korean government continued to
accumulate foreign reserves even during the post-crisis period. While
financial and corporate restructuring were still underway, events of
Daewoo’s bankruptcy and resultant ITC troubles increased the vulnerabil-
ity in Korea’s financial markets. To counter the financial vulnerabilities,
the Korean government has undertaken various measures. Also recogniz-—
ing the fact that the currency turmoil resulted in financial panic in Korea
just two years ago, the Korean government is now endeavoring to
strengthen the ex anfe defensive measures. |
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A certain level of foreign reserves can be gearéd into a set of ex ante
defensive measures. However, the recommended level of foreign reserves,
which is equivalent to the value of three month imports, will not be
adequate in times of free capital mobility. Taking short-term capital
movements and possible reversals into account, it can be suggested that
a minimum level of foreign reserves, which can finance short-term
external liabilities plus capital outflows, should be maintained. Short—term
external liabilities include 1) short—term external liabilities of domestic
financial institutions and companies, 2} long-term external liabilities
having maturity within one year, and 3) local financing through foreign
financial institutions by subsidiaries of domestic companies. On the other
hand, capital outflows are composed of foreign portfolio investment
outflows and residents’ capital flight. For the sake of simplicity, we assume
that capital flights are negligible (ot necessarily, even in the case of
Korea). Table 16 exhibits a benchmark minimum level of foreign reserves
as of the end of October 1999.

Short—term external liabilities amount to approximately USD 36 billion,
while long—term external Labilities having maturity within one-year sum
to about USD 13 billion. Short-term local financihg also amounts to
approximately USD 16 billion. Now, one delicate technicality concerns the
estimated level of capital outflows from the stock of foreign portfolio
investment. As of the end of September 1999, the market value of foreign
portfolio investment stock amounts to USD 46.2 billion. For the sake of
simplicity, we assume that approximately 20 percent of the total will leave
the domestic financial markets when the crisis set in. Thus, our estimated
‘amount of capital outflows will be approximately USD 9 billion. Summing
up these four components, we have USD 74 billion as a benchmark
minimum level of foreign reserves. '

It is undoubtedly a controversial issue whether this minimum level of
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- (Table 16) A Benchmark Minimum Level of Foreign Reserves
(unit: USD hillion

Item ' ‘ Amount
Short-term External Liabilities 36
Local Financing by Overseas Subsidiaries 16
Long-term External Liabilities having maturity within one year 13
Capital Outflows form Foreign Portfolio Investment Stock ' 9

Total 74

foreign reserves can be considered as a useful benchmark for th
government’s reserve policies. If Korea can meet external financin,
requirements without any serious difficulty at the time of a foreig
liquidity shortage as most industrial countries do, a currency crisis ca:
be resolved more easily through immediate adjustments of exchange rates
However, if we suppose that short-term external borrowings are nc
rolled over, since domestic financial institutions lose the confidence ¢
foreign creditors, a currency crisis will then develop into a full-blow:
financial crisis. Adjustments of exchange rates through sharp depreciation
will relieve the pressure of capital outflows. However, financial marke
vulnerability will not vanish within a short period of time.

- The Korean government is keenly aware of the important lesson frox
the recent crisis that, in the age of global financial integration, the financic
sector is increasingly as impoi'tant as the real sector. Based upon thi
recognition, the Korean government will pursue financial sector restruc
- turing on a continuous basis. However, it will take several years t
develop healthy financial institutions and markets such as those i
industrial countries. A more flexible exchange rate system will definitel
reduce the required level of foreign reserves, only if Korea has muc
sounder financial systems.

Korea's foreign reserves are currently approaching our estimate




IV. Policy Challenges: Is the free floating exchange rate regime a viable option? 45

minimum level. Once reached, the foreign reserves are expected to stay
around this level unless any other events occur which destabilize the
financial markets. If foreign reserves continue to accumulate, the
government intentionally makes the currency cheap through foreign
exchange intervention. However, this undervaluation of the currency will
not be sustainable because anticipated appreciation will continuously bring
about more foreign capital inflows. Many exporting companies in Korea
still demand that the government not only maintains exchange rate
stability, but also keeps the won-dollar exchange rate undervalued, even
though the free fl'oatiﬁg exchange rate regime has been introduced. Export
competitiveness and resultant current account surplus might be policy
targets, but in most cases, might incur both external and internal
imbalances. In this regard, the role of price mechanism under this free
floating exchange rate regime should not be discredited.

The other important justification for the government’s mterventmn in
the foreign exchange market can be found in the vulnerable and
underdeveloped infrastructure of the foreign exchange market. As the free
floating exchange rate regime was introduced, the Korean governmen
also endeavored to develop the infrastructure of the foreign exchange
market through various means. First of all, policy makers pointed out the
problem that market participants are limited in Korea's foreign exchang
market. Table 17 exhibits indirect evidence of the relatively poo
performance of Korea's foreign exk:hahge’ market in comparison with other
advanced and emerging economies.

In order to broaden the foreign exchange market, the government hax
lifted various regulations on the speculative trading. If the foreigr
exchange market operates freely from any intervention, volatility wil
increase and the necessity of hedging and speculative demand will alsc
increase. Volatility may be a necessary evil so as to induce more marke
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participants. In this regard, it might be argued that the government should
allow for some degree of volatility as a natural outcome of the free floating
exchange rate regime, since foreign exchange market intervention seems
truly inconsistent with the government’s plan for foreign exchange market
development. Nevertheless, there are many other obstacles in developing
a more liquid foreign exchange market. That is to say, the government’s
non-intervention exchange rate policies will not sufficiently increase the
volume of daily turnovers in Korea's foreign exchange market.

{Table 17) Volume of Daily Turnover in Foreign Exchange Markets
(1998)
(unit: USD billion)

Daily TurnoverExports + Imports| GDP (A/B) (A/C)

(A) ® - © x100 | x100

United States 350.9 1,626.7 8,510.7 21.57 4.12
+ United Kingdom 637.3 589.1 1,388.1 | 108.18 4591
Japan 148.6 6684 3,798.2 22.23 391
Germany 94.3 1014.7 2,361.8 929 | 399
Singapore 139.0 214.6 844 64.77 | 164.70
Hong Kong . 786 358.5 166.0 2192 47.35
Korea 35 2256 320.7 1.55 1.09
Thailand .30 974 111.3 3.08. 2.69
Indonesia 15 76.0 - 942 197 1.59
China ' 0.2 _ 323.8 919.0 0.06 | - 0.02
Mexico 8.6 248.3 4150 | 346 2.07
Brazil 5.1 118.0 776.4 432 0.66

‘Source: International Monetary Fund (1999), International Financial 'Statistics, Bank
for International Settlements (1998), Central Bank Survey of Foreign Exchange
and Derivatives Market Activity. '

The basic transaction fees in the interbank market are surprisingly
cheap: only KRW 4,000 per USD one million for spot, forward, and swap
(beyond one month).’® The major factor restraining the market access of

18) Also, volume discounts are applied to the transactions ‘exceeding USD 5
- million. ‘ '
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domestic banks into the inferbank market is the inadequate provision of
credit lines. As shown in Table 18, most interbank transactions occur in
spot or swap.””? While foreign branches play a role as market makers,
domestic banks as foreign exchange traders do not receive enough credit
from those foreign branches because the credit ratings -of most domestic
banks are still below non-investment grade. This limited access of
domestic banks to interbank forward or swap transactions has even
aggravated foreign exchange trading in the customers markets. Since
domestic banks have to square the foreign exchange positions through,
such as, swaps, they have been reluctant to provide forward contracts to
domestic companies. Most companies should provide some form of
guarantee such as deposits or securities. This extremely limited accessibil-
ity to the currency hedging markets has obliged the government to
intervene in the foreign exchange market to stabilize exchange rate
fluctuations. As shown in Table 19, the volume of transactions in the third
quarter of this year has increased almost twice as much as that in the
same ‘quarter of last year. This partly reflects the im?rovements in the
creditworthiness of domestic companies.

19) According to the BIS survey (April 1998), interbank transactions are

composed of spot (38.3%), forward (5.4%), and foreign exchange swap
(56.3%).
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{Table 18> Trend of Daily Interbank Foreign Exchange Turnovers
(unit: USD million,

1998 | 1999.1 | 1999.3 | 19994 ; 1999.5 | 1999.6 | 1999.7 | 1999.8

Spot 1,001.5 | 1,099.9 | 1,3187 { 1,499.7 | 1,713.1 | 1,728.2 | 2,165.2 | 1,6984
Forward 5.9 14 44 26 278 28 12| 01
Swap 88.1 757 | 3624 | 3867 | 5216 | 653.0|1,077.7 | 1,713.0

Total | 1,095.5 | 1,176.9 | 1,685.5 | 1,889.0 | 2,262.5 | 2,383.9 | 3,244.2 | 34115

Source: Bank of Korea

{Table 19> Trend of Foreign Exchange Transactions
in the Customers Markets

{unit: USD million
1998. 3Q |1998. 40[1999. 1Q|1999. 2Q {1999 3Q

EX purchase 44642 | 51,648 | 52,811 | 69,246 | 80,035
EX sales 44,623 | 50,661 | 47,815 | 61,525 | 81,010
Total ' 89,265 | 102,309 | 100,626 | 130,771 | 161,045
Exports 30481 | 34723 | 30259 | 35835 | 35232
Imports 21462 | 24,624 | 25569 | 28731 | 29,775
Total 51943 | 59347 | 55828 | 64566 | 65,007

Foreign Portfolio Investment inflow 2,724 4,677 6,703 | 10,0261 10,643
Foreign Portfolio Investment outflow 2,556 3,209 | 4554 | 8880 | 13421
Total : 5,280 7886 | 11,257 | 18906 | 24,064

Source: Bank of Korea
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Appendix

Evolution of the Exchange Rate Regime in Korea

Multiple currency basket peg system (March 1980 — February 1990)

The single currency peg (SCP) system had been in place for almost 16
years before the multiple currency basket peg (MCBP) system was
introduced in March 1980. The US dollar peg system allowed for an
extremely stable won-dollar exchange rate, which also encouraged trade
with the United States, Korea’s largest trading partner. However, this
simple system neither correctly nor flexibly reflected the changes in
interest and inflation rate differentials, the current account imbalance and
the fluctuations of other currencies against the US dollar. The won tended
to be overvalued relative to non-US currencies, and this situation was
further exacerbated as Korea's frade and financial ties to Europe and East
Asia grew in the latter part of the 1970’s. This over dependence on the
dollar led to continuous misalighment of the won’s exchange rate. In
order to address these imbalances, the won had to be devalued four times
with the rate dropping from 255 won per US dollar in 1964 to 580 won
in 1980. Thus, in 1980, the simple SCP system was replaced by the more
complex and adept MCBP system.

Based upon a formula, which reflects changes in the special drawing
rights (SDR) basket and the independent basket as well as the “policy
factor, the new system adjusted the daily won-dollar exchange rate. The
composition of the SDR-basket, which was composed of a number of
foreign currencies (originally 16 but eventually watered down to the US
dollar, Deutsche mark, Japanese yen, British pound and the French franc),
was determined by the IMF every 5 years. However, the composition of
~ the independent basket was never disclosed. It is generally believed that
it consisted of the currencies of Korea’s major trading partners, namely
the US, Japan, Germany and Canada. Even less is known about the last
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variable, the “policy factor.” This factor ambitiously attempted to fill in
the blanks and provide the inputs necessary to have the exchange rate
reflect reality?? Analysis of the exchange rate over the MCBP period
suggests that the “policy factor was the most influential part of the
formula (see Kwack and Kim (1990) and Kwack (1989)).

During the second half of the 1980’s, Korea's trade surplus with the
US exploded. It rose to USD 8.6 billion by 1988 compared to only USD
763 million in 1982. At the same time, the won actually began to depreciate
against the US dollar? The US government accused the Korean
government of manipulating the “policy factor’ variable to its advantage.
To appease the US government and to also allow for a more market based
determination of the exchange rate, since there was great confidence in
the Korean economy, a variant of the managed floating rate systenﬁ was
adopted.?

20) According to Rhee and Song (1999), the policy factor might reflect the
interest and inflation rate differentials between home and abroad, the
future prospects of the current account balance, and the supply of and
demand for US dollars in the domestic markets.

21) In the first half of the 1980s, various liberalization measures were
undertaken to induce capital inflows for the purpose of financing current
“account deﬁc‘its_. In particular, the Korean government encouraged
domestic banks to borrow from abroad. However, in the latter half of
“the 1980s, the policy stance toward capital flows changed dramatically
as the current account balance began to record a large surplus. In order
to maintain expdrt competitiveness by mitigating the appreciation
pressure of the Korean won—dollar exchangé rate, the government

resorted to direct. capital control. Commercial loans by domestic firms,
with the exception of public enterprises, were prohibited. The overseas
issuance of bonds and depository receipts by residents was also strictly
regulated. In addition, banks were encouraged to reduce their exposure
to external debt. |
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- Market average exchange rate system (March 1990 - December 1997)

The managed floating exchange rate regime, put into effect in 1990,
was the market average exchange rate (MAR) system. Since the won-
dollar exchange rate under this system was in principle determined by
the market forces, the development of the interbank foreign exchange
market was viewed as a key element of this new system. In order to
encourage this, the Korean government relaxed the regulations on foreign
exchange concentration. The BOK became merely one of many participants
in the Seoul Foreign Exchange Market. It no longer determined and set
the exchange rate as it had in the past. With the introduction of the MAR
system and a partial liberalization of foreign exchange controls, the
average daily turnover rose from a mere USD 0.2 billion in 1990 to USD
2 billion in 1995.

Under this system, the basic won-dollar rate was the market average
rate of the previous day, determined by the weighted average of the
market exchange rates, where the weights were the volumes of each
transaction. The basic rate was announced in the morning of each trading
day by the Fund Trading Center (FTC) of the Korea Financial
Telecommunication and Clearing Institute. The exchange rates of the won
with respect to other currencies were determined by the cross rates, as
had been done in the past. These were calculated based upon the rates
quoted in both the Tokyo and the New York foreign exchange markets.
These were used as reference rates for the commercial banks and there
were no restrictions on the spreads.

Although the won was open to market influences, the intra—day
fluctuation of the won—dollar spot rate was restricted within a narrow

22) In 1988, Korea formally accepted the obligations of Article VII, Section
2-4 of the IMF’SI Articles of Agreement. Since then, the capital market
has steadily opened up. With limited but gradual capital account
liberalization, the Korean government also found it increasingly more
difficult to manage the MCBP system.
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band2 This band was strictly adhered to and the “window guidance of
the BOK ensured that the banks refrained from quoting rates too close
to the upper or lower limits of the band. In addition, unlike developed
foreign exchange markets, the Seoul Foreign Exchange Market did not
~ allow the entry of any foreign exchange brokerage firms. In fact, the Fund
Trading Center conducted the lion’s share of the interbank transactions
with only 3.2 percent being carried out by the over-the-counter (OTO)
market in 1995. Thus, the BOK was able to closely monitor the foreign
exchange market. This supervision may have helped to maintain the
rmarket’s stability but it may also have discouraged active price quotations
by the banks as market makers.

During the period of the MAR system, the Foreign Exchange
Management Law was revised. Under this revision, a' significant step
toward financial opening was taken in January 1992, when foreigners were
allowed to purchase Korean stocks up to 3 percent of the outstanding
shares of each company per individual, but no more than 10 percent of
a- company in total. Furthermore, the Korean government, in June 1993,
announced a blueprint for the liberalization and opening of the financial
sector which aimed at substantial progress in the deregulation of the
financial markets. The plan envisaged further easing requirements for
foreign exchange transactions, widening the daily won—dollar trading
margins, expanding limits on foreign investments in the stock market, and
permitting long—term commercial loans. Despite a series of deregulatory
measures, however, the Korean government still maintained a conservative
position and a considerable amount of capital control remained. The
opening of the bond markets was given special attention.

Despite the extensive capital controls which remained, a capital accoun
surplus continued after 1992 when foreign investment in individual Korear

23) When the MAR system was first introduced, the daily trading band wa
+04 percent of the basic rate, but the government widened it four time:
by December 1995.
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stocks. was first allowed. While most capital outflows were liberalized,
capital inflows, in the form of foreign portfolio investment in domestic
securities and credits from abroad to non-banks, residents remained
~subject to various ceilings and certain other restrictions. The Korean
government was concerned about a potential surge of capital inflows
induced by large interest rate differentials. Table Al shows current account
balances and capital account indicators since 1992.

Further capital account liberalization became inevitable when Korea
joined the OECD in 1996. However, the Korean government maintained
many reservations to the code of liberalization of capital movements and
current invisible operations. ‘According to the membership negotiations,
the government was reluctant to liberalize the capital account because of
its concern about a dramatic increase in foreign capital inflows due to
the interest rate differentials between home and abroad. The government
had thus planned to delay liberalizing the cap1ta1 account until the interest
rates significantly converged.

<Tab1e Al) Major International Transaction Indlcators
(unit: US billion dollars)

1992 1993 1994 1995 1996

Current Account Balance ~4.2 0.4 -4.5 -8.9 -23.7
Long-term Capital 72 8.9 59 7.8 11.9
Short—term Capital 1.1 2.0 3.2 5.6 54
Overall Balance 49 6.5 2.8 3.0 -5.7
. Foreign Exchange Reserves 16.6 19.7 25.0 31.9 324

Exchange Rate (won-dollar)¢ 7884 808.1 7887 | 7747 844.2

Note: The year—end exéhange rate is quoted.

‘Free floating exchange rate system (December 1997 - present)

The Asian crisis started on July 2, 1997 with Thailand’s sudden decision
to float the baht. On July 11, about a week later, the Philippines and
Indonesia respectively widened the trading bands of their currencies (peso
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and ruphia) from 8 percent to 12 percent. On July 14, Malaysia abandoned
the defense of the ringitt. Indonesia finally abolished its managed floating
system on August 14. In the midst of this economic maelstrom, the Korean
won also quickly depreciated, following a futile currency defense which
cost Korea most of its foreign reserves. This forced Korea to seek financial
assistance from the International Monetary Fund (IMF) on November 21,
1997. Korea widened its won trading band from 2.25 percent to 10 percent
on November 19, and finally abolished its band and allowed the won to
float on December 16. Since then, the IMF has only requested a restriction
_of the Bank of Korea’s intervention in the foreign exchange market, except
in the event of dramatic exchange rate fluctuations.

According to a preliminary assessment of the IMF-supported programs
in Indonesia, Korea and Thailand prepared by the IMF (1999), one key
element of the programs in these countries was- the decision to permit
exchange rates to continue to float — part of the initial response of the
authorities in all three countries to the pressures that had emerged -
rather than readjusting the pegs to rates deemed to be defensible and
consistent with medium~term fundamentals. The monetary authorities in

~ these countries could then be free from targeting the exchange rate
~ However, another key element of the programs was the inclusion of tight
monetary policy as performance criteria in the Letter of Intent. Such tigh
monetary policy, through increases in interest rates, was aimed af
attracting sufficient capital to correct exchange rate overshooting in the
carly stage of the crisis and to build up the level of usable foreigr
reserves.?? '

24) Exchange market pressure (EMP), the sum of exchange rate depreciatior
and reserve outflows, summarizes the flow of excess money supply it
a managed exchange rate system. Tanner (1999) pointed out that Kore:
gained international reserves during 1998 and that EMP was negative -
even as the Korean won depreciated under the free floating system
Contrary to the work by Sachs and Radelet (1998) and Furman anc
Stiglitz (1998), this finding, as he asserted, supported the conventiona
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With the free floating exchange rate system in place, the Korean
government -also substantially accelerated its ongoing capital account
liberalization plan. Under the IMF program, the Korean government
agreed to undertake bold liberalization measures; in fact, the Korean
government has taken much of the initiative behind this. Not only were
all of the capital markets, including the short—term money markets, but
the real estate market as Well, which was once off-limits and considered
non-negotiable, was completely opened to foreigners in the 6th Letter of
Intent (May 2, 1998). , .

Under the initial IMF program, set out in early December 1997, the
government raised the ceiling on the overall foreign ownership of stocks
to 50 percent in 1997 from the previous ceiling of 26 percent. The
individual ceiling was raised from 7 percent to 50 per cent. These ceilings
were lifted completely on May .25, 1998. All regulations on foreign
purchases of debt securities were eliminated in December 1997. As of
December 1997, all domestic enterprises, regardless of size, were allowed
to borrow without limit from overseas as long as the maturity does not
exceed one year. All the short-term money market instruments, such as
commercial paper and trade bills, were also completely liberalized on May

125, 1998, and this made Korea's capital markets on a par with the level
of openness of the advanced economies.

The liberalization of restrictions on capital movements was accompanied
by a relaxation of rules governing the use of foreign exchange. The Korean
government established a simple and transparent framework to replace
the cumbersome laws and regulations that had governed such transactions.

~ The new Foreign Exchange Transactions Law replaced the old Foreign
Exchange Management Law, and took effect in April 1999. In particular,
it replaced the positive list system with a negative list, which allows all
capital account transactions except for those expressly forbidden by law.

wisdom that contractionary monetary policy contributed to the stability
of the exchange rate market in a broader sense.
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While foreign exchange dealings in the past had to be based on bona fid
real demand, speculative forward transactions were permitted. This far-
reaching liberalization was important in bringing Korea closer into line
with the market-oriented principles adopted in more advanced foreigt
exchange markets. ' :

The new system is to be implemented in two stages, Aprll 1999 anc
the end of 2000, in order to allow sufficient time to improve prudential
regulatory and accounting standards before full liberalization. The firs
stage of the new system eliminated the one-year limit on commercia
Joans while liberalizing various short-term capital transactions by
corporations and financial institutions (see Table A2). Moreover, foreigt
exchange dealing was opened to all financial institutions.?

The government also implemented -appropriate measures that coulc
counter excessive instability in the foreign exchange market caused by
further liberalization measures. As of January 1999, the supervison
authority on domestic financial institutions’ soundness in foreign asset
and liabilities was transferred to the Financial Supervisory Commission
making it solely responsible for the nation’s financial supervisory function
The required foreign curréncy liquidity ratio of more than 70 percent fo
foreign exchange banks has been applied to all overseas subsidiaries anc
~offshore accounts of domestic financial institutions since July 1998.

By establishing a comprehenswe computer network system that cas
oversee all foreign ex_change transactions, including currencies, stocks, anc
futures markets, the government is now undertaking a close monitoring
With this monitoring system in place, the government also established a1
international financial center to operate an early warning system’ t
foresee a possible currency crisis and to take the appropriate counte
measures. To limit the risk of a systemic crisis, the liberalization of short-
term capital transactions has been allowed only for . ~financially-sounc

25) Financial institutions satisfying the government—set requirements, such a
possessing the necessary computer systems, will be allowed to conduc
foreign exchange dealing businesses.
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enterprises.” With the abolition of bona fide principles in forward contracts,
the government decided to maintain a restriction on non-residents’
borrowing of the Korean won to a certain limit. The new law also
establishes a safeguard measure to be used in case of an emergency.

(Table A2) The First Stage of Foreign Exchange Liberalization

(April 1999)

Area

Liberalization Measures

Current Account
Transactions

Transtion from a Posiﬁve
~ list to a Negative list
system

Foreign Exchange Dealing

— Abolition of restricions on companies current

account transactions with foreigners

Abolition of restricions on the wuse of loans
borrowed by the foreign subsidiary of a domestic
company

Companies are allowed to borrow overseas at
maturities of less than one year and issue overseas
securities

Deposit by non-residents with matunes of more
than one year and their investment in trust funds
are allowed

Removal of restrictions on foreign direct invest-
ment abroad by companies and financial institu—
tions (including the unrestricted establishment of
overseas branches)

Companies” and financial institutions’ investment
in foreign real estate is permitted

Investment in overseas securities by domestic
institutional investors is allowed

Domestic issuance of securites by foreigners is
allowed domestic foreign exchange banks is
permitted

Abolition of the real demand principle

All types of domestic or foreign financial institu—
tions can deal in foreign currencies - :
Establishment of money exchange booths is
allowed

Source: Ministry of Finance and Economy, Korea

In tandem with the first stage of foreign exchange liberalization, another

two important institutional changes are worthy of note. First, the
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(Table A3) Measures to Prevent a Currency Crisis

Area Measures
- Establishment of a ~ Creation of a computer system to monitor specula—
Monitoring system tive transactions in the foreign exchange, stock,

bond and futures markets

— Establishment of an “International Financial Center’
to provide an early warning system against a
cutrency crisis

Precautionary Measures | - Restrictions on short—term overseas borrowmgs by
financially unsound companies

— Restrictions on foreigners’ borrowing of more than
100 million won at a maturity of less than one
year

- Requirement that securities with less than one year
maturity issued domestically by foreigners be
approved by MOFE

Emergency Measures — Partial or complete freeze on foreign exchange
transactions

— Concentration of forelgn currencies in the central
bank

- Cap1ta1 transaction authonzahon system

- A variable deposit requirement on capital inflows

Source: Ministry of Finance and Economy, Korea

commercial foreign exchange broker system was introduced, in January
1999, by allowing private organizations to establish brokerage firms. Also
the Fund Trading Center, the public foreign exchange broker whick
enjoyed a monopoly position in interbank trading, became a commercia
company. Currently, two commercial foreign exchange brokers are
competing’ in interbank transactions. However, as trading volumes grow
in the Seoul Foreign Exchange Market, more brokers are expected to entel
the brokerage market. Second, currency futures and options were
introduced in the Pusan Futures Market in April 1999 so that companie
and financial institutions exposed to foreign exchange risks coulc
effectively use these hedging instruments.?® Due to the fact that only large

26) Currency hedging products have usually emerged as countries havi
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companies with good credit ratings could gain access to forward foreign
exchange contracts, most small and medium-sized companies could not
find relevant risk-hedging instruments in the foreign exchange market
before the currency futures were introduced. _

Recent performance in the Korean futures markets is reported in Table
A4. Although this currency futures market was originally expected to
function as a hedging market for small and medium-sized exporting
companies, the share of individual traders is only 104 percent. The
discouraging performance of the futures markets is mainly due to two
factors. First, small and medium=-sized companies do not have relevant
in-house human resources to participate in the currency futures market.
Although they recognize the need for covering the exposures to the
exchange rate risks, market participation also incurs additional and
sometimes unbearable costs. Second, spot exchange rate fluctuations have
become moderate despite many uncertainties in the financial markets. This
relative stability in the foreign exchange market during the post-crisis
period significantly reduced the incentives to invest in futures contracts.

moved from managed floating regimes to more fully floating omes.
Currency futures, since they are traded on organized exchanges, give
benefits from concentrating order flows and providing a transparent
venue for price discovery, while over—the—counter forward contracts rely
on bilateral negotiations at often unpublished prices. However, .despite
the growing demand for such products, currency futures contracts are
still in the early stages of development. See Jochum and Kodres (1998)
for more elaboration on the introduction of futures on emerging market

currencies.
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(Table A4) Recent Performance of Pusan Futures Market:
Daily Average Contracts

Fu?t]l?ées .'Soggfégn ﬁcﬂjgs Dg;]l?r Dggtar Ft?tct)lllis Total

Futures Options | Options il

April 278 - 240 66 | 59 73 716

May 643 - 372 26 26 28 1,096

“June 635 - 687 205 145 23 1,694
July 4,097 - 1,622 433 328 107 6,587

 August 3,328 - | 132 207 232 66 | 5153
September 5,084 678 1,942 139 112 ‘1977 ' 7541

October 2,304 5584 1,592 16 41 96 9,632

Average 2,581 5,039 1,196 176 150 © 84 4,896

Cumulative| 330,373 -90,699 153,056 | 22,522 | 19,261 710,772 626,683
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