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Preface

In the course of its recent economic development, Korea has adopted various
exchange rate systems to accommodate its macroeconomic as well as liberalization
policy objectives, including the multiple currency basket peg system(MCBP) and
the market average rate system(MAR). As Korea continues its economic ad-
vancement, the government is moving towards the adoption of a freely floating
exchange rate system. Before initiating such a flexible system, however, it is necessary
to evaluate Korea’s recent exchange rate systems. The main purpose of this study
is to empirically investigate the MAR system with available data in order to find
potential problems in structure and implementation. This research will provide
valuable suggestions and recommendations to policy-makers for the development
of the new exchange rate system. In addition, this study will explaing the MCBP
system in detail, which was the major part of the Korean exchange rate policy
prior to the adoption of the MAR system.

This project was proposed and completed by Professor Jin Chun Kim, an
economics professor at the University of Nebraska-Lincoln, who visited the Korea
Institute for International Economic Policy(KIEP) as a research fellow during
his sabbatical year of 1991 ~1992. His timely and formidable research, which was
funded by KIEP, will be of vital importance in helping to understand and, hence,
form future exchange rate policy directions in light of Korea’s on-going liberali-
zation process.

KIEP is a relatively young institute established by the Korean government in
August 1989, with the hope that the institute would act as an economic think-
tank providing a practical academic perspective on various international economic
policy issues and contributing to the sustained dynamic growth and prosperity
of Korea as it enters into the next century.

KIEP’s future research directions include strengthening the institute’s rapport
with other similar research institutes, domestic or abroad, and collaborating on
future projects that will augment our effectiveness as well as provide a global
perspective on the world economic environment. Such information will be used
for the vital purpose of developing Korea’s new external economic policies. In
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the recent past we have already succeeded in organizing several joint conferences
and seminars with other institutes around the world and we feel that we are only
beginning our efforts to seek out information on the edge of an ever-changing
world.

KIEP endeavors to contribute to international economic policy both in Korea
and throughout the world through such research and academic activities that
have the potential to enrich our understanding and commitment to globalization.
We, therefore, invite comments from our readers and look forward to future
publications of KIEP policy research papers.

Lastly, T would like to note that the views expressed in this publication are
those of the author and do not necessarily reflect the views of the KIEP

Jang-Hee Yoo
President
December. 1992



Introduction

In a world in which countries trade merchandise and services with one another,
prices need to be expressed in a common unit. This requires an exchange ratio
between two monies to be established at any point of time. This foreign exchange
rate is thus defined to be a relative price of one money in terms of the other. It
is thus determined in the market by the interaction of demand and supply forces.

The foreign exchange market, however, takes many different forms, depending
on the kind and degree of intervention by the authorities and on the restrictions
imposed on the demand side. The exchange rate system ranges from a rigidly
fixed rate system in which the exchange rate is officially set by the authorities to
a freely floating exchange rate system in which the exchange rate is determined
totally by market forces.

The case for a flexible exchange rate system has been well established by Friedman
(1953)." The merits of the flexible exchange rate system may include efficient
allocation of resources through the market mechanism, independence of monetary
policy, and automatic adjustment of the balance of payments.

However, free market principles do not necessarily conflict with seeking ex-
change rate stability. It is particularly true when the advantages of floating ex-
change rates are outweighed by the advantages of stabilizing the exchange rates.
This may be the case for many small developing countries.

Many countries have adopted different systems to make the most of the system
for their macroeconomic policy objectives. They have maintained a system in
which government authorities can freely affect the level of the exchange rate to
achieve certain macroeconomic goals; for example, depreciating their currency
relative to a major currency to encourage exports and discourage imports, thereby

* The author of this book, Jin Chun Kim, is an Economics Professor at the University of
Nebraska-Lincoln, Lincoln, NE 68588-0489, U.S.A. This Volume was written when the
author was a visiting research fellow of Korea Institute for International Economic Policy
(KIEP) from September 1991 to August 1992

1. See Milton Friedman(1953), “The Case for Flexible Exchange Rate,” in [Essays

in Positive Economics], University of Chicago Press, Chicago, IL.



2 Korea’s Recent Foreign Exchange Rate System

improving the trade balance. For many countries, the primary goal was to promote
exports to earn more foreign exchange which was needed for industrialization
and importing consumption and investment goods.

Besides priority reasons many developing countries do not have well-developed
financial and capital markets. Their currencies are not convertible internationally.
Other legal and financial systems required for adopting a floating exchange rate
system are not available. This also works against adopting the freely floating
exchange rate system. Korea is no exception in this respect.

Korea adopted the market average rate (MAR hereafter) system in March 1990
in order to let the exchange rate better reflect the market forces, thereby achieving
more efficient resource allocation. At this point in time, after about two years of
experience with the system, a formal evaluation of the system has not been done.
Furthermore, the Ministry of Finance has announced recently that Korea would
adopt a freely floating exchange rate system in the future. It is imperative that
this MAR system is assessed before moving on to a freely floating rate system.

The main objective of this study is to investigate the MAR system with available
data and find its problems in structure and implementation. This will provide
some suggestions and recommendations to the policy-makers on the exchange
rate policy. Korea’s experience will be compared to Taiwan’s who adopted a
similar system earlier.

However, the system is only two years and several months old and does not
have enough data points for a credible macroeconomic empirical test. At the
same time, it helps to review other foreign exchange rate systems that Korea has
had in order to put the MAR system in the right perspective. Therefore, the
multiple currency basket peg (MCBP hereafter) system that Korea adopted before
switching to the MAR system and the central exchange rate (CER hereafter)
system of Taiwan is thoroughly explained.

Chapter II addresses the possible goals and targets of foreign exchange rate
policies of developing countries. Chapter III reviews the history of the foreign
exchange rate system that Korea adopted in 1945. This will provide a summary
of institutional changes made in Korea over the years. Chapter IV reviews the
MCBP system in detail and assess the system in view of the macroeconomic goals
and policies of the same period. Chapter V presents a review and an econometric
evaluation of the MAR system. Problems with the system and recommendations
for correction will be provided. Chapter VI explains the CER system that Taiwan
adopted between September, 1982 and March, 1989. This is addressed because
the former is similar to the latter and because Korea followed Taiwan’s footsteps
in this regard. Chapter VII studies the freely floating exchange rate system, re-
viewing the experience of the industrialized countries that have adopted the system.
In addition, included are the requirements, institutional and otherwise, for suc-
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cessful operation of the system. They are important because Korea announced
recently that it will adopt the system in the future. Chapter VIII will conclude
the study with summary and conclusions.






I

Goals and Targets of the Foreign Exchange Rate Policy

The foreign exchange rate is a relative price of one money in terms of another
and hence, is determined in the market. It is an endogenous variable whose value
is determined by exogenous and predetermined variables in an economy. Therefore,
the foreign exchange rate under a freely floating exchange rate system cannot be
a policy variable.

Most of the industrialized countries have adopted freely floating exchange rate
systems in the early 1970s to maximize the benefits of the system for their economy,
i.e., efficient allocation of resources, stabilization of exchange rates, and insulation
of the domestic economy from foreign disturbances. The case for a flexible ex-
change rate system is well documented by Friedman (1953).

However, many developing countries have tried to use the exchange rate as a
policy variable by controlling it. They used it to achieve certain macroeconomic
goals. The possible goals of the exchange rate policy include (A) income and
employment growth, (B) price level stabilization, and (C) correction of misalignments.
However, the second goal is a primary goal of monetary policy. The role of the
foreign exchange rate policy for this goal would be only secondary in nature, in-
the sense that inflationary (deflationary) pressure that originates from the external
sectors through the current account surplus (deficits) can be effectively neutralized
through domestic open market operations. This second goal would be a legitimate
one of the foreign exchange policy to the extent that shocks of supply nature
originating from abroad cause inflationary effect onto the domestic economy
through import price changes. In this case, it can be integrated into the domestic
monetary policy. Assuming that this possibility is not significant, we will not
study this goal in depth here.

As for the third goal, Williamson (1985) argues for “managing” the exchange
rate to minimize the costs of misalignments given the benefits.? He argues that

2. A misalignment is defined as a persistent departure of the market exchange
rate from its long-run equilibrium level. He uses a concept of “fundamental
equilibrium exchange rate(FEER)” as an operational concept of the long-run
equilibrium exchange rate. FEER is the rate which generates a current account
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misalignments were not eliminated under the floating rate system and that they
had in fact been as large under floating rates as the breakdown stage of the
Bretton Woods system. He also presents empirical estimates of misalignment of
major currencies. The U.S. dollar, for example, was shown to have been over-
valued by 37 % in the fourth quarter of 1984, when calculated with 1984:1V
REER = 100.

These misalignments occur due to misguided intervention by the authorities,
market inefficiency, and stance of macroeconomic policy. They would impose
some costs to the macroeconomy in the form of consumption fluctuation in time
of overvaluation, adjustment cost of resources between tradable and nontradeable
sectors, unemployment in the tradable sector during the adjustment period, and
waste of production capacities.

While this argument of Williamson is logical in theory and may be consistent
with facts, it has a limited applicability due to difficulty of calculating the FEER .
At the same time, this may not be a good candidate as a goal for exchange rate
policy for countries that have not allowed a fully floating rate system. Therefore,
this goal will not be studied in depth, either. As in the literature of goals and
targets of monetary policy, many goals of a policy cannot be directly achieved
by using the policy instruments. The policy authorities use some intermediate
targets which are easily measurable and controllable and at the same time closely
connected to the goals.*

There may be two different intermediate targets for goal (A): and they are (1)
improvement of the trade account balance, (2) stabilization of the real effective
exchange rate. Each is explained in the following:

(1) Improvement of the Trade Account Balance

Many developing countries have suffered long from the chronic trade account
deficits and this has led them to devalue their currencies against the reserve currency
to which their currency was pegged. They needed foreign exchange for imports
of capital goods for industrialization and of consumption goods. Devaluation
would encourage exports by making the dollar price of their exports cheaper in
the foreign markets and discourage imports by making the domestic currency
price of imports expensive, thereby improving the trade balance.

surplus or deficit equal to the underlying capital flow over the cycle, given that
the country is pursuing internal balance without restricting trade for balance
of payments reasons.

3. For calculation of the FEER, see Williamson(1985).

4. For a review of this literature, see Friedman(1975).
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This devaluation arbitrarily makes a country’s exports cheaper and foreigners’
exports more expensive, thereby redistributing the wealth from the importing to
the exporting countries. This “beggar-thy-neighbor” policy may invite retaliations
from other countries, although this may not be as significant as in the 1930s.

This effect of devaluation depends on meeting the Marshall-Lerner condition.
That is, the devaluation will bring about the trade account surplus if the sum of
the price elasticity of export supply and that of import demand exceeds unity.’®
The trade balance may not improve immediately following devaluation if the J-
curve effect is significant. The J-curve effect occurs because the price elasticity is
smaller in the short-run and the price and quantity have differential speed of
adjustment. Immediately following devaluation, the export price falls, but quantity
increase follows with a time lag. Hence, the dollar value of exports declines first
and recovers gradually, eventually surpassing the original level.®

(2) Stabilization of the Real Effective Exchange Rate

The real effective exchange rate (REER hereafter) has been argued to best
indicate the competitiveness of a country’s exports in the world market. This is
because using a nominal bilateral exchange rate does not accurately reflect a
country’s competitive-ness in the world market. For example, in the case of won/dollar
exchange rate, the nominal bilateral exchange rate of won may be stabilized
against the dollar, but the value of won vis-a-vis other currencies would fluctuate
as the exchange rate between the U.S. dollar and other currencies fluctuates.
Hence, this goal of minimizing the variation of REER is to maintain a country’s
competitiveness in the world market” and this goal is related to the first goal.

REER is a real concept as well as an effective exchange rate concept. It is real
in the sense that the current relative price is deflated by the base-year relative
price. It is also an effective exchange rate in the sense that it is a composite of
several exchange rates with corresponding weights applied.

REER is defined to be a weighted average of the real exchange rates of the

5. Kwack(1988) reports that the price elasticity of Korean exports is 2 and that
of ifports is 0.5, thus meeting the condition. This is consistent with the ob-
servation that most of the Korean exports which are standardized items face
steep competition in the world market and that the majority of imports are
capital goods from Japan and the U.S.

6. Park(1989) argues that the J-curve effect was significant in Korea during the
1986-89 period. Shin(1986) reports that the price effect was significant for the
first 6 months, following devaluation.

7. This has been proposed by Black(1976), Lipschitz(1979), Branson and Katseli-
Papaefstratiou(1982), and Lipschitz and Sundararajan(1980).
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major trading partners and written as

E]t Pti / Elo Po1 Wi
Pt Po

)

N
REERt =TT (

where Ej; is the won exchange rate against currency i at time t, i.e., won/i; P; and
P are the price levels in country i and Korea; w; is the weight; the subscripts t
and 0 denote the current and base period respectively.®

Another concept of exchange rate that reflects a country’s competitiveness is
the real exchange rate. It is defined as

RE; =EP* /P, )

where RE is the real exchange rate, E is the nominal exchange rate, P* is the
foreign price of the tradeable, and P is the domestic price of the tradeable. This
assumes that the purchasing power parity (PPP) does not hold because, for in
stance, the two goods are not perfect substitutes. If PPP is assumed to hold, some
form of restriction in the goods market (e.g., adjustment speed) is required.

This measure of competitiveness is, however, appropriate only in a bilateral
sense between two countries. It may be useful for Korea to incorporate Korea’s
exchange rate vis-a-vis the U.S. and Japan, as the two countries together take up
a significant portion of both total exports and total imports.®

There are several criticisms against the use of REER as a goal. REER, as
formula (1) shows above, is an index number obtained by deflating the nominal
effective exchange rate by the relative prices and hence, it is not quite an “exchange
rate”. It indicates more for direction of change of a country’s competitiveness in
the world market. It does not indicate the degree of over- or undervaluation of
a currency against other currencies. Therefore, stabilizing REER as a target should
be interpreted with caution for macroeconomic policymaking.

Stabilizing REER may also conflict with the policy of fostering new export
industries since REER tends to reflect the competitiveness of current export items.

8. The nominal effective exchange rate(NEER), on the other hand, is defined as
follows without deflating the nominal exchange rates by the relative prices:

N
NEER= (Ey; / Eio)™!

Where E; is the bilateral exchange rate between won and ith currency, i.e.,
won per currency i; wy is the weight of the trading partner i.
9. The weight of exports to the two countries together of the total exports ranges
from 43.7% in 1980 to 56.5% in 1987. That of imports from the two countries
together of the total imports ranges from 45.1% in 1985 to 60.2% in 1978.
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In a dynamic world where new industries emerge as new exports, this policy may
not work to serve the long-run goals of an economy.

What is more, the value of REER may vary, depending on the price indices
used, weights applied, base period chosen, and currencies included, and this re-
duces the usefulness of REER. As the price indices are obtained with a time lag,
REER can be calculated only with a time lag. This also limits the usefulness of
the concept.
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Review of the Foreign Exchange Rate System in Korea

Just after the liberation from the Japanese colonial ruling in August 15, 1945,
the U.S. military forces announced on October 1, 1945 an exchange rate of 15
won' per U.S. dollar for the purpose of paying the debt of the U.S. miliary unit
that was temporarily ruling the South Korean territory to the Korean people.
The parity had been changed to 50 won per dollar (July 15,1947), to 850 won
(July 1, 1948), to 450 won (September 28,1948), to 900 won (June 13, 1949)." to
1,800 won (May 1, 1950), to 2,500 won (November 1, 1950), and to 6,000 won
(November 10, 1950).

The Korean government had a currency reform on February 14,1953, devaluing
the won to hwan* at a 100:1 ratio. The exchange rate was changed to 180 hwan
per U.S. dollar on December 15,1953. On January 10, 1955, the government
adopted a dual exchange rate system, setting the rate at 350 hwan per dollar for
conversion of U.S. aid fund, and leaving the official rate at 180 hwan. This was
simplified to a single official rate of 500 hwan on August 8, 1955. The exchange
rate was then changed to 650 hwan (February 23, 1960), to 1,000 hwan (January
1, 1961), and to 1,300 hwan (February 2, 1961).

The exchange rate system for this period from 1945 can be called a fixed ex-
change rate system. The exchange rate was set rather arbitrarily by the government
officials and stayed unchanged until the next official change. It was kept over-
valued during much of this period, reflecting the government’s concern to suppress
high inflation and to earn more foreign exchange from won sales to U.N. forces.

However, this overvaluation of won discouraged exports which was meager in
volume and poorly based in structure at the time. The chronic excess demand

10. This monetary unit, won, was in Chinese characters and was equivalent to 1/1000 of
a won of today.

11. The Korean government imposed a dual exchange rate system at this time. That is,
it set the rate at 450 won per dollar for dollar reserves held by the government and
at 900 won for other transactions.

12. This unit, hwan, was in Korean character and equivalent to 1/10 of a won of today.
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for foreign exchange produced a black market, in which the exchange rate was
substantially higher than the official rate. Devaluation of domestic currency was
not actively pursued partly because the export items were mainly primary goods
whose demands were not very price-elastic and partly because export incentives
and quantity restrictions on imports were favored to reduce the trade deficits.

The military government that took power by the military coup in 1961 had a
second currency reform on June 10, 1962, changing the unit from hwan to won
at a 10:1 ratio. The exchange rate became 130 won per dollar. This government
adopted a single currency peg system on May 3, 1964, pegging the Korean won
to the U.S. dollar at 256.53 won per dollar. They devalued the won to 304.35
won per dollar on November 3, 1969, to 370.80 won on June 28, 1971, to 484.00
won on December 7, 1974, and finally to 580.00 won on January 12, 1980. The
movement of the exchange rate had been uniformly one-directional, i.e., de-
valuation of the Korean won against the U.S. dollar. The first sharp depreciation
occurred in May, 1964, a 97% depreciation from 130 won to 256.53 won per U.
S. dollar. The second one occurred in June, 1971, a 12% depreciation from 304.35
won to 370.80 won per U.S. dollar. The third one occurred in December,1974,
a 21.3% depreciation from 370.80 won to 484.00 won per dollar. The last sig-
nificant depreciation during this period occurred in January, 1980, a 19.8% depreciation
from 484.00 to 580.00 won per dollar.

This successive round of devaluation was carried out to support the export-
led economic growth policy that the military government adopted from the early
1960s. Price competitiveness through devaluation was a high priority in achieving
the goal of export promotion. At the same time, the monetary and fiscal expansion
to carry out an ambitious economic plan accelerated inflation, which counteracted
the price effect of devaluation. This further necessitated a round of devaluation
in order to correct the real exchange rate misalignments and the current account
deficits. This was especially evident in the 1970s, following the oil shocks. -

From December, 1974 till January, 1980, the exchange rate stayed at the 484.00
won level. This was possible through an excessive intervention by the government
in the foreign exchange market. The exchange rate system worked like a fixed
exchange rate system during this period.

This U.S. dollar peg system had some problems: first, since the value of the
won was linked only to the value of the U.S. dollar, the won exchange rates vis-
a-vis other currencies were often misaligned and no corrections were made in
time. Second, the exchange rate was changed in a highly discrete manner. De-
valuation came only after substantial pressure of devaluation was mounted and
when it did, it came in big ways. This pattern of change misdirected the allocation
of resources. Third, the high domestic inflation rate was not properly incorporated
in the exchange rate, and this hampered the price competitiveness of Korean
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exports.

The Korean government adopted the MCBP system in March, 1980 in an effort
to deal with these problems and to make the exchange rate better reflect the
market forces. The exchange rate under this system was determined as a weighted
average between the SDR basket and own basket of currencies plus alpha. This
alpha is a mechanism which the authorities have used to take account of the
interest rate differential, the prospect of trade balance, and other factors to achieve
the policy goals. This was the basis on which Korea was accused of “manipulating”
the foreign exchange rate by the U.S. government. What is more, the weights
between the SDR basket and the own basket were not announced by the au-
thorities. The content of alpha was never announced, and hence the extent of
arbitrariness was never known. However, as will be detailed in Chapter IV, this
system did not serve the purpose well because of the rigid way of calculating the
exchange rate and because of significant arbitrary manipulation by the authorities
in determining the level of the exchange rate.

Under the basket peg system, the exchange rate depreciated from 580.50 won
per dollar all the way to the 893.40 won level by December 25, 1985 and then
appreciated to the 694.00 won level by February 28, 1990. The government, at
this time, started the market average rate system. This represents a 58% depre-
ciation for the first period of about 70 months and a 22% appreciation of the
won against the dollar for the latter period of about 50 months. This rather
monotonic movement of the won exchange rate mirrors that of the U.S. dollar
vis-a-vis other major currencies. The turning point was the G-5 Plaza meeting in
September 1985, in which Finance ministers of 5 industrialized countries agreed
to intervene in the foreign exchange market to reverse the then strong dollar. This
is well depicted in Figure 1, in which both nominal and real exchange rates of
the won against the U.S. dollar are shown.

Korea experienced an improving trade balance from the early 1980s and re-
corded a trade surplus in 1986 for the first time in its entire history. This was
aided in part by the so-called “three lows”, i.e., low interest rate, low oil price,
and depreciating won against the dollar. This trade surplus continued through
the end of 1989. This coincides with the period of mounting trade deficits in the
U.S. The U.S. government began to mount pressure onto the countries with a
trade surplus against them in order to open up their markets as a measure of
reducing the deficits. As part of such an effort, the U.S. Treasury Department
labeled Korea one of the “manipulators” of the foreign exchange rate and de-
manded that the foreign exchange rate be liberalized.”

13. The Treasury Department of the United States listed Korea as a “manipulator” of
the foreign exchange rate on three different occasions, i.e., October, 1988, April, 1989,
and October, 1989. See [Report to The Congress on International Economic and
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This pressure by the U.S. government and the effort of the Korean government
to reform the foreign exchange rate system led the government to adopt the MAR
system in March, 1990. This system was intended to let the exchange rate determining
mechanism better reflect the market situation and thereby better allocate the
resources. It is also a system similar to the CER system that Taiwan adopted
between September, 1982 and March, 1989.

The market average rate of the won against the U.S. dollar is calculated by
taking a weighted average of the exchange rates, with the weight being the tran
saction volume at each rate. The exchange rates against other currencies are
determined by the arbitrage relationship, with the exchange rate between the U.
S. dollar and the third currency being determined in the international foreign
exchange market. The market average rate thus determined becomes the basic
rate of the next day. This rate was initially allowed to fluctuate within the +
0.4% band around the basic rate. This band was raised to 0.6% on September
2, 1991 and again to 0.8% on July 1, 1992. While the fluctuation is limited within
this band, variation within this band is the result of interaction between the
demand for and supply of the U.S. dollar in the interbank market. Nonetheless,
this is an improvement over the previous multiple currency basket peg system.

The Ministry of Finance of Korea has announced recently that it would adopt
a freely floating exchange rate system in the near future. Both capital and financial
markets would be opened up to foreigners accordingly to fit the schedule. However,
it is doubtful whether the government has done the appropriate amount of groundwork
for such a change. It is doubtful whether the Korean economy or the government
will be fully ready for the new system in time. This forcefully justifies our study.

Exchange Rate Policy], U.S. Department of Treasury, October, 1989.






The Multiple Currency Basket Peg System

IV-1 How It Worked

The collapse of the Bretton Woods system in the early 1970s and the subsequent
adoption of the floating exchange rate system among major countries vitiated
the purpose of the single currency peg. That is, even if a currency is pegged to a
reserve currency, say the U.S. dollar, variation of exchange rates between the U.
S. dollar and other major currencies creates disruption to the country’s terms of
trade, prices, and exports and imports. The exchange rates of the won against
the other currencies were affected by these variations and showed instability.

The Korean government adopted the MCBP system in March 1980 in an effort
to correct these problems.” It was adopted to manage the value of the won stably,
reducing the adverse effects of the variations of the exchange rates of other major
currencies and to manage the won exchange rate to induce the trade account
equilibrium. It continued until February, 1990 when the government adopted the
market average rate system.

The exchange rate under this system was determined by the following formula:

Et = BE;x + (1—B) Ey + « (3)

where E is the won exchange rate, i.e., won per U.S. dollar, E, is the nominal
effective exchange rate based on the SDR basket, E, is the nominal effective
exchange rate based on the own basket, £ is the weight, and a is the “adjustment
factor.”

The exchange rate of the won vis-a-vis the U.S. dollar is simply a weighted
average between the SDR-basket based rate and own-basket based rate, plus an

14. However, the International Monetary Fund classified this system as a managed floating
exchange rate system because, as will be seen later, the exchange rate under this system
was virtually managed by excessive use of the “adjustment factor” in the exchange
rate formula under this system.
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adjustment factor for policy purposes.”® The exchange rate thus determined is
called the basic rate, which becomes the basis for other kinds of transactions.
The basic rate of the won vis-a-vis other non-dollar currencies was determined
by the arbitrage relationship. That is, the cross rate between the U.S. dollar and
other major currencies determined in international markets is multiplied to the
won/dollar rate.

The SDR basket consisted of G-5 currencies, i.e., U.S. dollar, German mark,
British pound, French franc, and the Japanese yen and their relative weights were
42%, 19%, 13%, 13%, and 13% respectively.®

The own basket remained unveiled in its composition and weights ever since
the system was implemented. The rationale argued by the authorities was to
prevent foreign exchange speculation. But this created conjectures by the market
participants and hence, uncertainties in the market. However, it may be guessed
that its composition may be Korea’s major trading partners, with the weights
corresponding to the relative importance in terms of the trade volumes and that
it may not be too many in number for ease of calculation. Hence, it may not be
very different from the SDR basket.

The relative weights between the two baskets have never been announced by
the authorities. This also created unnecessary uncertainties in the market. In view
of the conjecture that SDR and own baskets may have similar composition and
weights, the relative weights may be guessed to be similar.

The adjustment factor a was initially added to take account of the interest rate
differential and other policy considerations. This was simply a policy variable. It
implies that policy-makers in Korea had some other goals than the stabilization
of the real effective exchange rate or improvement of the current account balance.
However, nothing about this factor has been publicized by the authorities. This
indicates how significant the arbitrariness of policy-makers could be in controlling
the exchange rate.'” This adjustment factor was the primary reason that Korea
was accused by the U.S. government of “manipulating” her exchange rate. This

15. It was never announced clearly why the SDR basket was included along with the own
basket and this is interesting especially in view of the fact that its composition may
overlap with that of the own basket which consists of Korea's major trading partners.
It could be totally redundant in the exchange rate calculation if the relative weights
were also identical. ]

16. The SDR basket was originally composed of 16 currencies when IMF determined the
value of SDR in July 1974, but it was reduced to 5 major currencies on January 1,
1981.

17. In the Korean bureaucratic system, government officials have long exercised significant
discretionary power over the private sector and on policy matters, but this has begun
to change in recent years as the political democratization has accelerated.
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accusation appeared to have validity.”® The U.S. government argued that Korea
should appreciate her currency to reduce the trade surplus with the U.S.

However, this pressuring of the U.S. government to appreciate the Korean
won was misguided. It is perfectly appropriate for small countries like Korea to
seek exchange rate stability in the case that exchange rate stability takes a priority
among the policy goals. In fact, neither the Articles of Agreement of the IMF
nor the principles of free market economy discourage attempts to maintain ex-
change rate stability.” It seems that the U.S. accusation of “manipulating” the
exchange rate was in fact on the same line as other pressures they put on Korea
in order to reduce their trade deficits with Korea.

It was not empirically supported, either. Appreciation of the Korean won may
help reduce Korea’s surplus with the U.S. but unfortunately it may not help the
U.S. reduce its overall trade deficits. Jwa (1987) argues that Korea, Japan and
Taiwan compete for import shares in the U.S. market and that the cross-sub-
stitution effect of the yen/dollar and won/dollar exchange rate on each other’s
share is very significant. This implies that appreciation of the won may lead to
trade diversion from Korea to Japan and/or to Taiwan, leaving the U.S. trade
deficits largely unchanged.

This practice of adjusting the exchange rate determined as a weighted average
between the two rates based on SDR and own baskets by using an adjustment
factor makes this system a crawling basket peg system.”

18. It is impossible to sort out the excessiveness of the use of « because of total absence
of information about the composition of the own basket, the relative weight between
the two baskets, and the weights of the currencies included. However, in light of the
behavioral characteristics of the Korean bureaucrats, it is widely conjectured that it
has been “excessively” and arbitrarily used.

One of the referees suggested that an effort be made to figure out the possible
behavior of « by applying plausible numbers on the formula (3) to evaluate the use
of a. However, this would constitute a separate project in itself, way beyond the scope
of this work and a cost/benefit analysis may not justify the project which studies a
bygone system.

19. Frankel(1991) argues on this ground that the free market principle has stronger appeal
to the trade than to the exchange rate system and that “the U.S. negotiators would
be better advised to concentrate on negotiating the liberalization of trade in goods
and services.”

20. For explanation of the crawling basket peg system, see W. Branson and L. Katseli-
Papaefstratiou, “Exchange Rate Policy for Developing Countries”, in S. Grossman
and E. Lundberg(eds.), [The World Economic Order: Past and Prospects], St. Martin’s,
New York. 1981.
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V-2 Evaluation of the System

It is extremely difficult to evaluate an exchange rate system. It is because the
goals of the system that the authorities have in mind are not usually known and
because the authorities might have some multiple goals for exchange rate policy.
Itis also possible that some goals conflict with each other. Difficulty in quantifying
the effect also makes evaluation a difficult task.

Of the four possible goals that are listed in chapter II, the first two may be
more important than the others for the reasons explained there. Many developing
countries generally accepted the goal of improving the trade account balance as
a more important goal of the two. However, for empirical analysis, it is difficult
to pinpoint the importance of the exchange rate system on the trade balance
because the latter depends on many other factors and because the importance of
contribution itself is difficult to quantify.

Before analyzing the effect of the foreign exchange rate policy in Korea, presented
in Table 1 are some basic statistics of the monthly foreign exchange rate movement.”
All exchange rates are expressed in rate of change. For the Korean won, the time
period is divided into subperiods: the period of the single currency peg system
(1973:2-1980:2), that of the MCBP system (1980:3-1990:2), and that of the MAR
system (1990:3-1992:5). The mean value of the variation is higher in the first and
third period than in the second because the trend was a uniform depreciation,
whereas the second period had a trend of depreciation in the first half and ap-
preciation in the second half. Volatility of the exchange rate changes is the lowest
in the third period since the exchange rate appreciated gradually over the period.
Skewness which indicates the location of the mean indicates a significant skewness
to the right for the first period. Kurtosis which indicates the fat-tailedness of the
distribution of the exchange rate changes indicates an extreme fat-tailedness for
the first period and a normal fat-tailedness for the second period and a less-than-
normal fat-tailedness for the last period.

For the Taiwanese NT$, the currency appreciated on average for both periods.
Its variation increased in the second period. The distribution of the exchange rate
changes in the floating period is more fat-tailed than the preceding period.

The statistics for the generally floating currencies are very similar among the
currencies. The exchange rate changes exhibit more volatile movement compared
to the won and the NTS.

Table 2 presents the results of a first-order regression of the exchange rate

21. I use monthly data in the analysis of the foreign exchange rate behavior because the

financial data fluctuates daily and loses information when quarterly data are used. In

addition, the finer series such as weekly and daily don’t have counterparts in other
variables such as CPI.
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changes for the same currencies and periods. This is reported in part to check
the degree of autocorrelation of the dependent variable and in part to check the
random walk hypothesis of the exchange rate changes. For the Korean won, last
period’s changes explains the current period’s movement by 64 % in the MCBP
period and by 55% in the MAR system. These coefficients are statistically sig-
nificant. If the whole period is considered, it drops sharply because of the inclusion
of the first period in which the exchange rate was fixed.

Table 1. Basic Statistics of Monthly Exchange Rate Movement

Exchange Definition Sample Sample Standard | Skewness | Kurtosis
Rate Period Mean Deviation | (P value) | (P value)
System (t value)
S.C.P. Won/US$ 1973:2 0.0044 0.0285 6.409 40.078
-80:2 (1.427) (0.000) (0.000)
M.C.B.P. 1980:3 0.0015 0.0092 0.083 3.008
-90:2 (1.759) 0.714) | (0.000)
M.AR. 1990:3 0.0002 0.0021 0.239 79.874
92:5 (2.306) (0.015) (0.000)
CE.R NT$/USS$ 1982:4 00039 | 00110 | -1.364 3.008
893 (-3.281) (0.000) | (0.000)
Floating - 19894 ~ -0.0019 0.0162 -2.125 11.983
Rate 91:12 (-0.674) (0.000) (0.000)
Floating C3/US$ 1973:2 0.0006 0.0099 0.234 0.288
Rate 91:12 (0.862) (0.153) (0.383)
System [ yss/UK . -0.0011 | 00265 | 0224 0.354
(-0.643) (0.170) (0.283)
FF/USS 0.0001 0.0296 0.340 0.993
(0.042) (0.038) (0.003)
DM/USS -0.0033 0.0303 0.043 1.050
(-1.631) 0.791) | (0.002)
JJY/USSS . -0.0038 | 00285 | -0.551 0.697 2
B (-1.992) (0.001) | (0.0335) |

Notes: (a) S.C.P refers to single currency peg system; M.C.B.P., multiple currency basket
peg system; M.A.R., market average rate system.
(b) C§ refers to Canadian dollar; UK, British pound; FF, French franc; DM,
German mark; JY, Japanese yen; NT$, New Taiwan dollar; USS, U.S. dollar.
(c) The rate of change of the foreign exchange rate is the first difference of the
natural logarithm of the rate.
(d) The t value for sample mean is the t-statistic for mean=0.
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Table 2. First-order Autoregressive Model of Monthly Exchange Rate Movement

System Definition |Sample Period| Constant ARI R? D.W. SEE
(t value) (t value)
S.C.P. Won/US$ | 1973:2 0.0046 -0.0212 | 0.000 | 2.001 | 0.029
-80:2 (1.432) (-0.192)
1980:3 0.0006 0.6420 0403 | 2.189 | 0.007
-90:2 (0.887) (9.026)
1990:3 0.0019 0.554 0.304 | 2.223 | 0.004
-92:5 (1.845) (3.518)
1973:2 0.0027 0.0738 0.001 | 2.010 | 0.019
-92:5 (2.188) (1.120)
NT$/USS | 1982:4 -0.0027 0.3814 0.139 | 2.104 | 0.010
-89:3 (-2.297) (3.772)
Floating 1989:4 0.0000 -0.1514 | 0.02 1.528 | 0.010
Rate 91112 (0.006) (-1.370)
Whole 1980:1 -0.0021 0.1751 0.023 | 2.046 | 0.013
period 91112 (-1.883) (2.013)
Floating | C$/US$ 1973:2 0.0004 0.1329 0.013 | 1.990 | 0.010
Rate 91:12 (0.678) (2.008) O
System US$/UK -0.0012 0.0480 | 0.000 | 1.990 | 0.033
(-0.527) 0.71H
FF/US$ 0.0008 -0.0175 .| 0.000 | 1.992 | 0.034
(0.351) 0.271)
DM/US$ -0.0024 0.0110 0.000 | 1.998 | 0.035
(-1.043) (0.169)
JY[USS -0.0030 0.0655 0.000 { 2.002 | 0.033
(-1.378) (1.013)

Notes: (a) See Table 1.

(b) ARI1 refers to the coefficient of the first-order autoregression; D.W., Durbin-
Watson statistic; SEE,standard error of estimate.
(c) The negative adjusted R? is treated as 0.

The Taiwanese NTS has a little lower coefficient, i.e., 0.38, for the first-order
autoregression under the central exchange rate system and a negative coefficient
under the Table 1, Basic Statistics of Monthly Exchange Rate Movement, floating
system. For both currencies and all subperiods, the Durbin-Watson statistic in-

dicates no serial correlation.

The S currencies under the floating exchange rate system have very small coefficients
of the first-order autoregression, which are statistically insignificant with the ex-
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ception of the Canadian dollar. This strongly supports the random walk hy-
pothesis which states that this period’s exchange rate does not explain the next
period’s rate and the error terms are serially uncorrelated. The Durbin-Watson
statistics also indicates little serial correlation in the disturbance terms in all currencies.

One type of analysis for the effect of the foreign exchange rate policy in achieving
the first goal is to take the trend of the trade account balance and of the foreign
exchange rate movement (e.g., REER, real exchange rate, or some other sort) of
the same period and to attempt to draw an inference from a simple comparison.
Many studies done in Korea fall into this category.”

It is done in the following fashion. During the period of the MCBP system, i.
e., 1980-90, the trade balance of Korea had steadily improved from a significant
deficit to an eventual surplus. They argue that the improvement of the trade
account balance was due to the success of the foreign exchange rate policy. For
example, Park and Shin (1990, p. 95) argue, “What are the most important factors
for the 1986 trade surplus and subsequent expansion of surplus? Some list the
‘three lows’ at the time for it, but it should be argued that the foreign exchange
rate policy was the most critical factor. The transition to the trade surplus was
the greatest accomplishment of the foreign exchange authorities in the 1980s.”
This is a strong statement without enough empirical evidence to support the
conclusion. However, this kind of analysis can oftentimes provide an inference
that is only suggestive in nature.

Table 3 presents statistics of the current account balance (CAB hereafter),
percentage of the CAB to GNP, the won/dollar bilateral exchange rate, and
NEER and REER for the period of 1973-91. The CAB fluctuated significantly
in the 1970s but it steadily improved from a significant deficit (5.321 billion dollars
in 1980) to a surplus in 1986 (4.617 billion dollars). The surplus continued until
1989, and the CAB turned into a deficit again in 1990. The CAB’s weight in GNP
was high in 1981-82 (deficit) and in 1986-88 (surplus).

The REER had been relatively stable in the first half of the 1980s but has
become more volatile since 1986. Its increased volatility continued throughout
the period and this indicates that the MCBP system did not work well to stabilize
the REER, at least since the second half of the 1980s. The NEER had a similar
pattern of movement. It stayed relatively stable in the first half of the 1980s and
became more volatile in the latter half.

The trade balance turned from deficit to surplus in 1986, then again to deficit

22. In addition to the difficulty of the question itself, this may also be due to a data
problem: that is, the published Korean data do not have high credibility in their quality
and accuracy and many data series are not consistent in terms of the period of coverage,
the method of collection. and the definition.
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Table 3. Korea’s Foreign Trade and the Exchange Rates

| DATE CAB | CAB/GNP Won/US$ NEER REER
173 -300 22 397.5 48.5 93.6
1974 -2019 -10.8 484.0 59.3 101.1
1975 -1890 9.0 484.0 57.9 84.3
1976 -310 -1 484.0 57.2 83.6
1977 12 0.0 484.0 57.5 87.8
1978 -1085 2.2 484.0 58.1 88.0
1979 -4151 6.5 484.0 59.0 749
80:1 -1516 -12.3 586.1 713 83.6
2 -1379 9.4 603.0 740 87.4
3 -1115 -74 625.0 77.1 88.5
4 -1311 7.2 659.9 80.6 88.4
81:1 -1118 8.5 672.8 81.3 88.0
2 -1331 -8.6 685.1 81.1 83.6
3 -875 53 685.5 80.3 80.3
4 -1322 -6.1 700.5 82.7 84.2
82:1 -305 2.1 718.3 84.1 81.9
2 -417 25 740.8 86.2 82.9
3 -626 -3.6 742.9 85.9 81.0
4 -1302 5.9 748.8 86.4 84.4
83:1 -1208 7.2 763.4 87.4 85.2
2 -443 2.4 776.7 89.0 86.8
3 523 2.6 789.3 90.0 88.1
4 -478 2.0 795.5 90.3 89.9
84:1 -670 -3.6 791.8 90.1 90.9
2 -475 23 803.4 90.6 90.3
3 -464 2.1 815.2 90.7 89.5
4 237 0.9 827.4 91.6 90.2
85:1 -647 -3.4 850.3 93.6 90.5
2 -385 -1.8 873.8 97.1 95.5
3 268 1.2 891.7 100.0 100.0
4 -123 0.5 890.2 100.8 107.5
86:1 -438 2.1 885.2 100.7 1118
2 889 38 886.6 101.3 115.1
3 2023 7.8 877.0 100.5 118.5
4 2143 6.6 861.4 98.6 114.9
87:1 2119 8.3 846.9 98.4 117.5
2 2487 8.3 808.9 94.4 113.6

3 2585 8.0 805.8 94.2 113.0
4 2663 6.5 792.3 94.3 116.4
88:1 2902 8.6 746.2 88.8 107.5
2 2926 76 728.3 86.4 103.6
3 3592 8.4 719.0 84.5 99.3
4 4741 8.6 684.1 81.5 98.1
89:1 1343 3.2 671.9 79.3 93.0
2 1224 2.6 667.2 777 87.9
3 927 1.8 670.0 78.2 87.6
4 1562 24 679.6 80.0 89.3
90:1 -1068 22 702.1 82.9 89.5
2 -450 0.8 716.0 85.1 88.9
3 902 1.5 712.9 86.0 92.4
4 -1556 22 716.4 86.9 95.2
91:1 -3938 -6.6 724.7 86.6 91.6
2 -1938 -2.9 723.1 85.3 88.7
3 -2560 37 741.5 88.3 91.8
4 -390 05 760.8 91.9 96.8

Notes: (a) CAB refers to the current account balance in billions of U.S. dolla rs; CAB/GNP refers
to the percentage of CAB to GNP. The last 3 columns are period averages.
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in 1990. This sudden turnaround in magnitude cannot be easily explained by the
movement of REER or the real exchange rate. That is, REER appreciated 11.3%
in 1988 and 12.4% in 1989, while the CAB declined by 143.0% from 5.056 billion
dollars in 1989 to -2.172 billion dollars in 1990. This strongly indicates that the
current account deficit was due more to structural factors than to foreign exchange

rate movement® and that the foreign exchange rate policy is of limited value as
a measure to influence the current account balance.

The new MAR system was adopted in March 1990 and its effect on the trade
balance will come with a time lag. For example, it could be due to the J-curve
effect. Therefore, it cannot be argued that the reversal of the surplus to deficit
in 1990 was due to the adoption of a new foreign exchange rate system.

One may also want to investigate a bilateral relationship: namely, the trend of
the won/dollar nominal and real exchange rates and the balance of trade of Korea
vis-a-vis the U.S. and that of the won/yen nominal and real exchange rates and
the balance of trade vis-a-vis Japan. This is important because Korea has had a
peculiar trade structure. That is, she has had chronic trade deficits with Japan
from the beginning of the period and a surplus with the U.S. from the early
1980s. This is because Korean industry heavily depends on Japan for supply of
capital goods for production of final goods and fails to sell their final products
back to Japan. These final goods are instead sold to the U.S. market.

A closer look at the data (not reported here) reveals that the weight of Korean
exports to the U.S. to total exports ranges from 26.3% in 1980 to 40.0% in 1986
and that that of the Korean imports from the U.S. ranges from 20.3% in 1978
to 25.9% in 1989. This shows that the importance of the U.S. as a source of
imports stayed relatively stable over the past 15-year period, while as an export
market, it has changed more significantly for the same period. The weight of
Korean exports to Japan ranges from 13.9% in 1983 to 23.4% in 1976 of total
exports and that of Korean imports from Japan ranges from 21.9% in 1982 to
39.9% in 1978 of total imports. The importance of Japan as an export market
declined from the mid-1970s and then increased from the mid-1980s. The im
portance as an import source followed a similar pattern.

The pressure that the U.S. government mounted onto Korea to open up her
market for more U.S. exports followed a few years of Korea’s significant trade
surplus with them. The total trade deficits of the U.S. peaked at 150 billion dollars
in 1985 and this created controversy in the U.S. as to what to do to reduce it to
an acceptable level. This led to more protectionistic trade policies, which in turn
resorted to bilateral trade negotiations to open up some of the markets that had
a significant trade surplus against them, like Japan, Korea, and Taiwan.

23. Investigation of the structural factor for the turnaround of the trade account balance
from surplus to deficit is beyond the scope of this study.
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Table 4 Korea’s Balance of Trade with Japan and the U.S. and the Real Exchange

Rate
Year Total BOT:US Real REER | BOT:Japan Real
Balance of (Won/USS$) (Won/yen)

Trade Rate Rate

1976 -1058.5 529.7 3313 87.3 -1297.4 0.860
77 -764.0 671.2 344.8 88.4 -1778.3 0.991
78 -2801.3 10154 366.0 91.6 -3354.2 1.396
79 -5283.1 -228.7 3873 81.7 -3303.7 1.479
80 -4786.8 -283.6 562.0 87.8 -2818.4 2.273
81 -48717.6 -389.1 688.0 85.0 -2870.8 2913
82 -2397.4 2874 751.8 83.5 -1917.2 2.894
83 -1747.1 1971.0 798.8 88.6 -2834.8 3.250
84 -1386.5 3603.3 818.4 91.8 -3037.9 3.378
85 -852.6 4084.8 876.4 98.9 -3017.0 3.739
86 3130.6 73353 890.3 117.2 -5443.6 5.422
87 6261.1 9552.6 818.8 “118.0 -5219.8 6.030
88 8885.8 8647.5 746.1 105.3 -3924.8 6.271
39 9124 4728.3 703.4 89.5 -3991.8 5.515
90 -4828.0 2417.5 766.7 95.1 -5936.0 5.999
91 -9654.8 835.0 92.2 7.067

(- I — -
Notes: (a) Total Balance of Trade refers to total exports minus total imports; BOT:US,
balance of trade with the U.S.; BOT:Japan, balance of trade with Japan.
(b) The REER is the average of the quarterly rates.
(c) The real exchange rate is the average of the quarterly rates.

Table 4 shows that the balance of trade with the U.S. improved steadily from
the early 1980s, peaked in 1987, and since has declined. The real exchange rate
of the won vis-a-vis the U.S. dollar continued depreciating until 1986 and then
appreciated until 1989 when it began to depreciate again. The REER does not
have a uniform movement like the real exchange rate but it followed an upward
trend (implying depreciation) until 1987 and then a downward trend. The movement
of both the real exchange rate and REER is consistent with the balance of trade
with the U.S.

The balance of trade with Japan shows a sharply different picture. It varied
significantly over the entire period but it consistently remained in a deficit. The
real exchange rate shows an upward trend with some variation over the period.
The movement of the real exchange rate and REER does not explain the movement
of the balance of trade very well. This is, in part, because imports from Japan
are mainly intermediate and capital goods, which Korean firms need for their
manufacturing industry. This trade imbalance is structural for Korea, as Korean
manufacturing industry falls well behind Japan in industrial technology.
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Fig. 2 Exchange Rate Movement the Won, Yen, and NTS
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Figure 2 shows the movement of the won, yen, and NT$ nominal exchange
rates against the U.S. dollar for the period of 1980:1-1991:1V. The yen is included
both as a currency of Korea’s trading competitor and a currency that is under a
floating exchange rate system, and NTS$ as a currency of a trading competitor to
Korea. While the trend of movements of the 3 exchange rates is similar, the levels
and rates of variation of those exchange rates differ significantly.

The Japanese yen shows the most volatile movement and this is expected be-
cause the yen is floating freely in the market, whereas both the won and NT$ are
not. NT$ stayed more stable than the won in the first half of the 1980s but
appreciated more sharply in the latter half. It implies that the Taiwanese government
excessively intervened in the foreign exchange market until the second quarter of
1986 to stabilize the exchange rate. Responding to pressure from the U.S. to
appreciate NTS, Taiwan significantly appreciated their currency with a buffer
from foreign exchange holdings. Throughout the period, Korea had a favorable
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Table 5 Quarterly Regression Results

“) Q) (6) (7 3 )
Dep.Var. CAB CAB
Ind.Var. <m’>t (m)l mX, | WX, | InM, | InM
constant 36871 | 21420 | -13.302 | -12.766 | -2.905 | -0.399
2.80) | (84) | 1051 | (1083) | 252 | 0.77)
Tn(WGNP); 0.000 | 0.000 1293 | 1373
©092) | (0.04) | (1631) | (15.48)
In(KGNP), 0.189 | 0.127
©.75) | (0.59)
In(KGNP),, 0534 | 0233
215 | (1.02)
In(KGNP),, 0346 | 0333
: (1.50) | (1.61)
In(KGNP)., 0.051 | 0073
022) | (035
In(KGNP), , 0067 | 0.033
025 | (0.14)
Tn(REER); 0.002 20,650 0.070
(0.02) (3.30) (0.33)
In(REER); 0272 0.043
2.16) (0.19)
Tn(REER)., 0.301 0.200
2.37) (0.94)
In(REER), 5 0.160 0.100
(1.25) (0.51)
In(REER). , -0.023
0.18)
Tn(REER); 5 20,045
(0.36)
In(REER); 5 0.134
(1.18)
In(RE), 20043 0535 0356
(1.70) (2.62) (3.09)
In(RE)c, 20.003 0.067
(0.09) (0.34)
n(RE)., 0.014
(0.41)
In(RE)r, 0.049
(1.49)

condition in the world market, especially in the U.S. market, against Taiwan. It
was favorable as far as the foreign exchange rate was concerned, but it is not
clear whether Korea effectively exploited the situation.

In order to investigate the significance of the effect of exchange rate changes
on trade, regression equations were estimated for the current account balance
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) &) (6) ) ®) ©)
Dep.Var. CAB CAB
Ind.Var. (m >t (m)n In X nX, | InM, | InM,
n(RE)¢ -0.022
(0.63)
In(RE)s 0.020
(0.76)
In(Px/Pm); 5.011
(0.66)
n ( WWPI ). 0.986 0.328
Py (5.53) | (1.12)
In ( WWP ), 1.162 0.599
P (4.47) (3.81)
SD, 2.638 3.789 0.140 0.153 -0.003 -0.004
272 | (74 | (832 | (9.50) | (027) | (0.04)
SD, 2.939 4.062 0.127 0.139 0.094 0.076
(2.60) | (3.53) | (6.60) | (7.55 | (0.65) | (0.58)
SD, 4113 4.444 0.198 0.196 0.089 0.076
@26) | (435 | Q174 | (1228) | (0.77) | (0.71)
R? 0.741 0.749 0.983 0.984 0.936 0.953
SEE 3413 3.386 0.065 0.065 0.110 0.094
D.W. 2.28 2.10 2.20 2.16 2.09 2.05
o 0.63 0.40 0.63 0.65 0.40 0.20

Notes: (a) X is export volume; M is import volume; WGNP is world GNP, calculated
as a weighted average of trading partners (U.S., U.K., Germany, Japan,
France, and Canada), with 1985 relative trading volume as weight; KGNP
is the Korea’s GNP; SD’s are seasonal dummies; CAB is current account
balance; RE is the real exchange rate of the won vis-a-vis the dollar;WWPI
is world WPI, calculated as the weighted average of 6 countries’ WPI; Py
and Py are export price and import price, respectively.
(b) The figure in the parenthesis under the coefficient is the absolute t value.
(¢) D.W. is the Durbin-Watson statistic; o is the coefficient of the first-order
autoregression.

(CAB), and volume of export and volume of import separately, using quarterly
data for the period of 1973:1-1991:IV. These are reported in Table 5. The lag
length of the explanatory variables is determined by using the Schwarz criterion.*

24. The Schwarz critierion, along with the Akaike Information Criterion, allows the data
to determine the length of a distributed lag. The lag length is selected by minimizing
the following function over different choices for the maximum lag:

log(RSS) + (K log T)/T
where RSS is the residual sum of squares; K is the number of regressors; T is the
number of observations. This criterion puts a heavier penalty on additional parameters
and will always choose a model which is no larger than that chosen by using the
Akaike criterion.
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Any serial correlation is corrected using the Cochrane-Orcutt iterative method.

Two measures of foreign exchange rate are used: one is the REER and the
other is the won/dollar real exchange. Seasonal dummy variables are added to
account for seasonal fluctuations of CAB, export volume, and import volume.
The world GNP (WGNP) is calculated by the weighted average of GNPs of 6
major trading partners in U.S. dollars, with appropriate weights applied. KGNP
is Korea’s GNP. Px and Pm are the price of export and the price of import,
respectively. The world wholesale price index (WWPI) is calculated as a weighted
average of WPI of the 6 major countries.

In equation 4 and S, the independent variable WGNP is not significant in both
equations. In equation 4, REER as a group is significant, with F(7,55) = 2.052
and marginal significance level, 0.0647. In order to shed more light on the effect
of the exchange rate, I included the won/dollar real exchange rate in equation 5.
RE as a group is highly significant, with F(6,57) = 3.982 and marginal significance
level, 0.0021.

The equations for exports, equations 6 and 7, show that REER as a group is
significant with F(4,61) = 3.101 and the marginal significance level, 0.022, and
that RE as a group is highly significant with F(2,65) = 5.534 and the marginal
significance level, 0.0060. In both equations, the world GNP is very significant.
The R? is high and the autocorrelation is corrected, using the Cochrane-Orcutt
method.

The equations for imports, equations 8 and 9, show that while REER is not
significant with t=0.33, RE is highly significant with t=3.09. R? is high in both
equations as is in the export equations.

Another test is the test for the different foreign exchange rate regimes. There

Table 6 Tests for Different Foreign Exchange Rate Regimes

4 5 6 7 8 9

Constant 2.146 0.728 1.163 3.371 0.081 0.610
Regime 2 | Coefficient |  3.091 1.049 1.613 6.609 0.236 0.533
(0.010) | (0.406) (0.002)
Constant 2.325 0.043 0.747 0.208 0.001 0.764
(0.564)
Coefficient | 2.067 0.819 0.993 0.054 0.015 0.778
0.069) | (0.561) | (0.419) | (0.948)

Notes:(a) Regime 2 refers to the MCBP system and Regime 3 to the MAR system.
(b) The number in the parenthesis is the marginal significance level. The numbers
above the marginal significance level is the F-test values. Those without it are the
t-values.

Equation | Equation | Equation | Equation | Equation Equatiﬂ

Regime 3
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were three different regimes in the period studied here: regime 1 was the single
currency peg (1973:1-1979:1V); regime 2 was the MCBP system (1980:1-1989:1V);
and regime 3 was the MAR system (1990:1-1991:1V). This is accomplished by
using a dummy variable approach. Separate equations were estimated for the
test. The results are reported in Table 6.

The results indicate that in the current account balance equation 4, two different
regimes turned out to be significantly different from regime 1, while in equation
S, neither regime was different from regime 1. In the export equations, none of
the regimes were different from regime 1, except regime 2 in equation 7. That is,
in equation 6, no regime altered the constant and coefficient significantly. In
equation 7, regime 2 altered both the constant and coefficient significantly, but
regime 3 altered neither of them significantly.

The import equations 8 and 9 show that neither regime 2 nor regime 3 turned
out to be significantly different from regime 1. They did not change the constant
nor the coefficient significantly.

The overall results strongly imply that the two different foreign exchange re-
gimes did not have significantly different effects on the trade account balance in
Korea, even though regime 2 had a significant effect on exports. However, it
should also be pointed out that the result for the MAR system is based on only
8 quarterly observations.

It should be made crystal clear that most of the inferences drawn here are
based on the first goal of the policy and are suggestive in nature, for reasons
previously explained. It is very difficult to make a definitive conclusion as to the
success or failure of the foreign exchange policy of Korea based on this particular
criterion.

The second goal of stabilizing the real effective exchange rate has been theoretically

argued to be a good goal for small developing countries. It is based on an as-
sumption that the REER best reflects a country’s competitiveness in the world
market and, maintaining one’s competitiveness is a viable goal for them. It is
relatively easy to check if this goal, when chosen, has been achieved.

However, evaluation of this system in this respect seems divided: Jwa (1988)
argues that “the basket approach had been successful in stabilizing the real as
well as nominal effective exchange rate, with some sacrifice of nominal exchange
rate variation.” The nominal exchange rate varied more than during the single

25. One of the referees questioned the relevance of this regime test on the grounds that
the relationship between the foreign exchange rate and the current account balance
would not differ under different regimes. However, change in regime would change
the characteristics of the exchange rate, e.g., variability, and this change could have
a differential effect on the current account balance. This test cap pick it up, if there
is any.
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peg, with a possible exception of 1986 (outlier). He also argues that a played a
role of stabilizing REER as well as NEER.

Oum (1990), on the other hand, argues that because of an excessive use of «
the basket peg system did not stabilize NEER nor REER. Hence the system was
not well operated. NEER varied 2-3 fold compared to the previous period and
this raised the variation of REER. The won was overvalued during the first half
of the 1980s and undervalued during 1985-87 and then overvalued again during
1988-89.

A more direct test of whether REER has been stabilized under a certain foreign
exchange rate system is to calculate the variance of REER, NEER, and the relative
price.”® Equation (1) can be decomposed into NEER and the relative price (RP),
and if we take the natural logarithm of equation (1), it becomes

reery = neery + rpt (10)
and
V(reer) = V(neer) + V(rp) + 2 Cov(neer, rp) (1)

where reer = In (REER), neer = In (NEER) =§‘,1 w; In (Est/Ejo),
=

and 1p = In (RP) =2 w; In {(Py/PY) | (PP

and V and Cov are variance and covariance respectively.

Table 7 reports the monthly variance of REER, NEER, and the relative price
for the periods of the three different exchange rate systems and for the whole
period. The currencies included in the REER calculation are the U.S. dollar,
British pound, French franc, German mark, Canadian dollar, and Japanese yen,
namely, currencies of the 6 major trading partners of Korea. The relative weights
are the trade volume weights. The base year for the single currency peg period
is 1977 and that for the MCBP and MAR system is 1985:111-1986:11, as this one
year period is the time when Korea’s current account was nearly balanced.

Comparing between the period of the single currency peg and that of the MCBP,
the V(reer), V(neer), V(rp) and Cov(neer, rp) have all increased in the latter period
by 129%, 25%, 56%, and 27% respectively. The fact that REER has varied more
under the second system than under the first may be a consequence of adopting

26. Oum(1990) used this method to check how much or if the goal of stabilizing REER.
if chosen, has been achieved under the period of the MCBP system.
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the MCBP system itself in which the won/dollar rate varied more. Therefore,
criticizing the MCBP system based on this criterion is the same as criticizing that
the adjustment factor was not used to minimize the variation of the REER.”

However, it is sensible to criticize operation of the MCBP system for failing
to maintain the stability of REER by comparing the variance of REER under
the MCBP system and that under the MAR system. Comparing between the
period of MCBP and MAR, the V(reer), V(neer), V(rp) and Cov(neer, rp) have
all decreased in the latter period by 96%, 90%, 99%, and 97% respectively. However,
the result for the MAR period is based on only 22 observations.”® Therefore,
some reservation should be made in interpreting the results. However, the MAR
system is heading at least in the right direction as far as this particular criterion
is concerned.

Table 7 Variation of the Monthly Real Effective Exchange Rates

S.CP. M.C.B.P. M.AR. Whole Period

1973.1-80.2 1980.3-90.2 9190.3-91.12 1973.1-91.12
V(reer) 0.01277 0.02930 0.00124 0.02958
V(neer) 0.01718 0.02144 0.00207 0.10954
V(rp) 0.04544 0.07094 0.00101 0.14398
Cov(neer, rp) -0.02493 -0.03154 -0.00092 -0.11197

Notes: (a) See Table 1.

(b) V and Cov are variance and covariance. reer, neer, and rp are the natural logarithm
of the REER, NEER, and the relative prices, respectively.

Table 8 Variation of the Quarterly Real Effective Exchange Rates

S.CP. M.CB.P. M.AR. Whole Period

1973: 1-79:V 1980: 1-90: I 1990:1-91: NV 1973: 1-91: ¥
V(reer) 0.00434 0.01413 0.00091 0.01074
V(neer) 0.01418 0.02165 0.00184 0.10811
V(rp) 0.02295 0.00374 0.00062 0.08191
Cov(neer, rp) -0.01639 -0.00559 -0.00077 -0.08962

Notes: (a) See Table 1.
(b) See Table 7.

27. This argument would be misdirected if the MCBP system was adopted in an effort
to introduce more market mechanism(less arbitrary intervention) in the exchange rate

determination.

28. This is because the price index data of other countries since January, 1992 was not

obtained.
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Table 8 presents the results using quarterly data. Quarterly data is the data of
the last month of each quarter. Comparing between the period of the single
currency peg and that of the MCBP, the V(reer) and V(neer) have increased,
whereas V(rp) and Cov(neer, rp) have decreased. On the other hand, all three
variances and the covariance have declined significantly in the MAR period compared
to the MCBP period.

Figure 3 shows the movement of nominal bilateral, nominal effective, and the
real effective exchange rate of the won vis-a-vis the U.S. dollar for the period of
1973 through 1990. The nominal bilateral exchange rate is a replication of Figure
1, indexed with 1985111 as the base. REER exhibits a slight downward but stable
pattern of movement throughout the single currency peg period with some variation.
This trend continues in the MCBP period until the end of 1984 at which time
REER rises (implying a depreciation of the real value of the won) sharply until
the end of 1987 with some variation. It then falls sharply from the beginning of

Fig. 3 Nominal and Real Effective Exchange Rates of the Won
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1988 until the end of 1989 and then goes up again.

The nominal exchange rate of the won against the dollar declined (i.e., ap-
preciation) by 3% and 9% in 1986 and 1987 respectively, owing to Korea’s current
account surplus. But the U.S. dollar depreciated more against other major cur-
rencies and this worked toward raising REER in those 2 years.

NEER shows a very similar pattern of movement as the nominal bilateral
exchange rate throughout the entire period. It is characterized by a steady increase
(depreciation) from 1980 till 1985 and a rather sharp decline (appreciation) thereafter
till the end of 1988. Certainly, its variation increased sharply in this period com
pared to the previous period of the single currency peg.

Figure 3 provides a clue to the discrepancy in the conclusion of Jwa(1988) and
Oum(1990). That is, REER stayed relatively stable in the period studied by the
former, i.e., 1980:1 - 1987:11. It began to vary more wildly from 1985:1 and con-
tinued until the end of the MCBP system. This makes the conclusion of the latter
consistent with the fact without necessarily disputing the former’s conclusion. We
can simply conjecture that the Korean government did not use the adjustment
factor to stabilize REER under the system, at least during the latter part of it.

The different conclusions may have also come from the different methodology
they chose to study the subject. Jwa compared the trend of the current account
balance and the movement of REER, whereas Oum compared the variance of
REER for two periods.

IV-3 Problems of the System

Although this MCBP system was an improvement over the previous single
currency peg sytem, it had some problems. First, the value of the won in terms
of the dollar was determined not solely by the demand for and supply of the U.
S. dollar in Korea’s foreign exchange market but in large part by the value of
the dollar determined in the international market. Therefore, any disequilibrium
in the market could be resolved by intervention of the Bank of Korea in the
market and/or by an arbitrary use of the adjustment factor.

Second, it has been conjectured that the authorities have excessively used the
adjustment factor in the determination of the exchange rate. This factor was
included to account for interest rate differentials, inflation rate differentials, and
some policy goals. It had to be used following a certain known rule in order for
the exchange rate policy to have credibility. However, as pointed out earlier,
nothing was known about the content of it and this secrecy rule permitted the
authorities unrestricted, arbitrary use of the factor. This and actual non-variation
of the exchange rate invited accusation from the U.S. government that Korea
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manipulated her exchange rate.

Third, the choice of the currencies to be included in the own basket, deter-
mination of their relative weights, and the choice of the base period can be ar-
bitrary. One can include currencies of Korea’s major trading partners, or SDR
currencies, or the currencies of the trading competitors as well. Choosing the
currencies identical to the SDR basket would duplicate the SDR basket with
possibly different weights. Inclusion of currencies of the major trading partners
would work well if the composition is updated as the major trading partners
change over time. Adding the currencies of the trading competitors to the cur-
rencies of the major trading partners would complicate not only the calculation
of the exchange rate but the meaning of the rate. It may partially reflect the
relative competitiveness. One can use the relative trading volume or relative weight
of invoicing currencies as weight.” The weights can be updated annually to reflect
the changing trading patterns.

Fourth, management of the exchange rate under this system had been done in
an adaptive manner. That is, changes in exchange rates were made gradually and
in a rather expectable manner. This created an environment in which foreign
exchange speculation became profitable. Leads and lags occurred among exporters
and importers.”

Fifth, if the basket pegging implicitly assumes the stabilization of REER as a
policy goal, it will have all the problems that REER entails, which were explained
in chapter II. They include the appropriateness of REER as a concept of an
exchange rate, a composition of currencies and their relative weights, and a choice
of the base period.

29. QOum(1989) calculates the optimal weights of the currencies included in the basket and
argues that the optimal weight differed significantly from the trade volume weight
and that the optimal weight has changed over the years.

30. When the exchange rate is, for example, expected to rise(i.e., depreciation of the home

currency), exporters delay shipment of goods and importers expedite imports and delay
borrowing from, abroad.



The Market Average Rate System

V-1 Introduction

It is a difficult task for a developing country to choose an exchange rate system
that is best for its national interest. Because for many developing countries, many
markets such as capital and financial markets are controlled in differing degrees
and the foreign exchange market is closely connected to other markets. It is also
because the foreign exchange policy cannot be independent of other macroe-
conomic policies. Park and Park (1990), for example, argue that the single currency
peg and free floating are the least desirable ones for the East Asian NICs and
that the EANICs should follow an indicator approach agreed upon by major
industrial countries at the Tokyo (1986) and Venice (1987) summit meetings.

The Korean government adopted the MAR system on March 2, 1990 in an
effort to let the exchange rate be determined by market forces, to avoid the
pressure from the U.S. government to liberalize the foreign exchange market,*
and to facilitate the external transactions through better functioning of the ex-
change rate. This is in part a response of government officials to the changing
international economic environment and is in part derived from the confidence
that Korea had after experiencing four consecutive years (1986-89) of trade surplus.

The market average rate of a certain day is determined by a weighted average
of the exchange rate at which transactions were made among the foreign exchange
banks on the preceding business day, with the weights being the transaction
volume.® This market average rate becomes the basic rate which is the basis for

31. The U.S. Department of the Treasury dropped the charge of exchange rate manipulation
from the April, 1990 report when Korea adopted the market average rate system. The
timing coincides with the time when Korea’s trade surplus with the U.S. dwindled to
a negligible level. This dismissal of charges continues as of May, 1992. In his May,
1992 report to the Congress, Under Secretary of the Treasury, David C. Mulford
stated that Korea was not manipulating its exchange rate but that Taiwan and China
were.

32. The direct interbank transactions that are not intermediated by the Fund Trading
Center(FTC) of the Korea Financial Telecommunications and Clearings Institute(-
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other foreign exchange transactions. The exchange rate was initially allowed to
fluctuate each day within +0.4% of the basic rate for interbank transactions.
This band was raised to 0.6% on September 2, 1991 and raised again to 4:0.8%
on July 1, 19923 *

The exchange rate of the won vis-a-vis other currencies is determined by the
arbitrage relationship. That is, the exchange rate between the U.S. dollar and
other currencies which are quoted from the international markets are multiplied
to the won/dollar rate. The rate between the U.S. dollar and a third currency
that was actually used was the average between the sales and the purchase rate
of the doliar in the market. The quote for different currencies came from different
markets.®

V-2 Evaluation of the System

The won/dollar rate kept depreciating since the MAR system was implemented
in March 1990 because of the worsening current account balance and a relatively
high inflation rate in Korea.*® We could expect that the exchange rate would

KFTC) are not included in the calculation of the market average rate because of the
possibility of manipulation of the exchange rate.

33. The won/dollar exchange rate for customer transactions is allowed to fluctuate within
4+0.6% for an amount in excess of $100,000 and +0.4% for amounts less than
$100,000. The exchange rates for other non-dollar currencies are allowed to fluctuate
within £0.8%. These rates for customer transactions are allowed to be determined
competitively by banks from July 1, 1992.

34. Raising the band would encourage the self-determination of the transaction volumes
by the banks and reduce the costs in terms of the real sector adjustment that has to
be borne if exchange rates are not fully allowed to facilitate the resource allocation.
A lower band would limit the freedom of the banks and also create disequilibrium
when strong excess demand(e.g. payment date of imports) for or strong excess supply
(e.g. export negotiation date) of foreign exchange may have to push the exchange rate
beyond the band. It will encourage foreign éxchange speculation by banks as the band
works to limit the risk.

35. For the Japanese yen, British pound, German mark, Swiss franc, and Australian dollar,
the rate is quoted from the Tokyo market on the same day(time, 08:40). The Hong
Kong dollar rate was the end rate of the preceding day in the Hong Kong market.
For the currencies of most of the Middle East countries, the quote was the end rate
of the preceding day in the London market. For the currencies of Canada, France,
Italy, Sweden, Norway, Finland, Belgium, Austria, Netherlands, Singapore, Malaysia,
New Zealand, Spain, and Denmark, the quote was the end rate of the preceding day
in the New York market.

36. This created some misunderstanding that Korea still manipulated the exchange rate.
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depreciate in the next period and that banks would want to buy the U.S. dollar
at the rate equal to or higher than the floor and sell it at the ceiling rate. The
won/dollar exchange rate was allowed to vary within 40.4% initially when the
system was first instituted. However, the exchange rate actually varied daily 0.1001%
around the basic rate on average for the whole period (1990.3.2-1991.5.31). The
variation for the period during which the exchange rate was allowed to vary
within +0.4% (1990.3.2-1991.9.1) was 0.0837%. For the period when the band
was +0.6% (1991.9.2-1992.5.31), actual variation was 0.1435% on average.

During the first period (1990.3.2.-1991.9.1), there were only 13 days in which
the exchange rate changed more than 0.2% and only 7 days in which it varied
more than 0.3% and only 1 day that it nearly hit the limit. The exchange rate
began to vary more from May 1991, but the variation stayed well within the
band.

During the second period (1991.9.2-1992.5.31), there were only 19 days in which
the exchange rate varied more than 0.2%, only 6 days in which it varied more
than 0.3%, and only 3 days in which it varied more than 0.5%. Surprisingly, the
exchange rate variation declined considerably from December, 1991.%

This surprisingly small variation throughout the period is attributed to several
factors. First, competition among the foreign exchange banks forces them to buy
and sell with a smaller than possible profit margin with the big customers, namely
big firms. Banks instead try to maintain a good cooperative customer/dealer
relationship and to recover by benefiting from other transactions such as deposits
and forward contracts with the same customers. Big firms tend to enjoy a buyer’s
market. On the other hand, banks tend to be more aggressive in applying the
rates to small customers and hence the exchange rate applied to this group tends
to be more variable.

Second, neither firms nor foreign exchange banks are equipped with sufficient
know-how and experience in foreign exchange transactions. At the same token,
Korean banks do not allow their dealers any percentage of the profit they make
but make them responsible for the loss they incur. Both of these factors make
the dealers risk-averse in the dealings, and this makes the variation of the exchange
rates smaller than it can possibly be.*®

The limit on variation prevents the exchange rate changes from fully reflecting the
inflation rate differential.

37. For those who are interested in this area, the daily foreign exchange rate data is
reported under the market average rate system in Appendix A along with the tran:
saction volume.

38. Branches of foreign banks in Korea practice an independent accounting system. That
is, a dealer takes a percentage of the profit he makes and takes responsibility for the
loss he incurs from the foreign exchange transactions.
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Third, intervention by the Bank of Korea, which is not acknowledged by the
Bank’s officials, might have lowered the actual variation of the exchange rate if
the intervention had been the “leaning-against-the-wind” type.

However, the exchange rate will vary more in response to market forces as the
band is widened and the banks and firms alike accumulate experience and know-
how in the foreign exchange transactions in the future. This is inevitable especially
under pressure from the U.S. to liberalize the foreign exchange and other financial
markets in Korea.

Table 9 reports some of the basic statistics of the daily exchange rate for the
two subperiods and the whole period. The standard deviation that reflects the
variation of the exchange rate changes, rose in the second period by three fold
compared to the first period. While skewness remained relatively stable, the distribution
became much more fat-tailed in the second period.

This result is compared to the monthly result shown in Table 1 (p. 21). The
variation of the exchange rate change is smaller under this MAR system than
under the MCBP system. It is also smaller than that under the CER system of
Taiwan. The statistical distribution indicates no significant skewness and a less-
than-normal fat-tailedness. The kurtosis statistic is, however, not significant at
the 5% significance level.

Table 10 presents the results of the first-order autoregressive model of the daily
exchange rate movement under the market average rate system. For the first
period (of £0.4% band), the rate of change of the exchange rate for this period
is explained by that of the preceding day by 39%. This AR1 model explains the
variation of the exchange rate change fairly well. For the second period (of +
0.6 % band), the coefficient of the AR is negative, with reduced explaining power
of the model itself. This reflects the fact that from the second period, the won/dollar
exchange rate began to move more flexibly as the transactors became more ac-
customed to the new system and acquired more skills and experience. In both
subperiods and the whole period, the AR1 coefficient is highly statistically sig-
nificant and the Durbin-Watson statistic indicates no serial correlation.

This is compared to the monthly results of Table 2 (p. 22). The coefficient of
ARI is statistically significant, which implies that the last period’s change has
significant influence on the current period’s change. The same is the case for the
MCBP system and the CER system.

Some other models may be used to explain the movement of the won/dollar
exchange rate. One example is the GARCH model, a generalized model of the
original ARCH (Autoregressive Conditional Heteroskedasticity) model.** Hong

39. The ARCH model was first presented by R.F. Engle(1982) and generalized to the
GARCH model by T. Bollerslev(1986).



V The Market Average Rate System 41

Table 9 Basic Statistics of the Daily Won Exchange Rate Movement Under the
Market Average Rate System

Exchange Sample I # of Sample Mean | Standard Skewness Kurtosis
Rate Period Observation |  (t value) Deviation (P value) (Pvalue0
System

Market 1990.3.2 401 0.00015 0.0010 0.014 1.886
Average -91.8.31 (3.081) ’ (0.918) (0.000)
Rate 1991.9.2 0.00028 0.103 36.703
System -92.5.31 222 (1.274) [ 0.0033 . (0.532) (0.000)
1990.3.2 0.00020 0.239 79.874

-92.5.31 623 (2.306) J 0.0021 (0.015) (0.000) J

Notes: (a) See Table 1.

Table 10 First-order Autoregressive Model of Daily Exchange Rates Under the
Market Average Rate System

Sample Constant ARl R® D.W. SEE

Period (t value) (t value)

199032 0.00009 0.389 0.149 0.0009
-1001.9.1 (1.962) (8.403)

1991.9.2 0.00034 -0.196 0.034 0.0033
-1992.5.31 (1.552) (-2.964)

1991.3.2 0.00022 -0.119 0.013 0.0021
-1991.5.31 (2.545) (-2.978)

Notes: (a) See Table 1.

(1990) argues that the GARCH model does not explain the foreign exchange rate
movement in Korea very well partly because the limit in the variation of the
exchange rate prevents any “news” on the foreign exchange rate from having
effects beyond the limit.

One other hypothesis that is of interest is that the exchange rate variation like
any other financial price is the biggest on Monday since more “news” arises
during the weekend and this is reflected in the Monday transactions. I have
checked this so-called Monday effect using the daily exchange rates during the
period of the MAR system. The mean absolute rate of change was 0.114% for
Monday, 0.096% for Tuesday, 0.121% for Wednesday, 0.0786% for Thursday,
and 0.091% for Friday. This indicates that Wednesday is the day of highest
volatility, followed by Monday. It is not certain why the exchange rate has varied
more on Wednesdays than on Mondays.



42 Korea’s Recent Foreign Exchange Rate System

V-3 Problems with the Current System

A little more than two years have elapsed since the MAR system was first
adopted in March, 1990. While it is still premature to evaluate the system tho-
roughly, many problems have been pointed out. Some are structural, pertaining
to the system itself, and others circumstantial, surrounding the system.

First, low actual variation of the exchange rate is strongly suspected to be
attributable to excessive intervention by the authorities. Although, the Bank of
Korea officials strongly deny such charges.*® As long as the variation does not
hit the limit, the intervention should be reduced, thereby enhancing the free movement
of the exchange rate reflecting the market situation.

Second, while the won/dollar exchange rate is determined in the Korean foreign
exchange market, the won/yen and the won/DM exchange rates, for example,
are determined by using the US$/yen and US$/DM rates determined in the international
market. This prevents those exchange rates from reflecting the relative economic
situations between Korea and those countries. This is not, however, a genuine
problem of the system itself.

Third, like under the MCBP system, the won/dollar exchange rate is determined
in the market by the demand for and supply of the dollar, mainly for current
account reasons. With the capital movement so regulated, any disequilibrium
could only be resolved by the Bank of Korea’s intervention. Again, this problem
arises due to the capital control imposed.

Fourth, thinness of the foreign exchange market makes the following things
possible. Collusion among the foreign exchange banks will become easier, and
it will distort the market. Movement of the foreign exchange rate will depend
more on the stance of the monetary policy of the Bank of Korea. That is, in an
environment of perennial excess demand for funds, Korean banks seldom hold
much excess reserves.” In case of tight money policy, many banks will sell their
foreign exchange to raise the won fund to meet the reserve requirement. In a
similar vein, the exchange rate movement can have a similar pattern around the
dates of certain payments (e.g. tax payment). Importing firms will raise the dollar
fund by selling their won fund to the banks at the import payment date (usually

40. The intervention activities by the Bank of Korea is kept secret from their employees
as well as outsiders. However, Bank officials acknowledge their intervention in the
market, but they argue that they intervene only when intervention is inevitable, such
as market aberration or severe speculation.

41. Another reason for not holding excess reserves is a high differential between loan and
deposit rates. Deposit rates have traditionally been more tightly controlled while the
loan rates have recently been freed.
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the middle of the month), and the exporting firms will sell the dollar fund for
wons at the export negotiation date (usually at the end of the month), and these
will increase banks’ transactions sharply, which will in turn change the exchange
rate.* This issue can be resolved to some extent by an enhanced coordination
between the domestic open market operation and the foreign exchange operation.
More study on this issue of integration of the won short-term market and the
foreign exchange market is warranted in the future.

Fifth, government regulates the foreign exchange position of the foreign ex-
change banks. Banks are allowed to have an over-bought position (long position)
equal to two-fold of that of the previous month. An over-sold position is now
allowed only up to S million dollars. This regulation on the banks’ foreign ex-
change position originates from the foreign exchange central concentration policy
that is still in effect. This limitation should be adjusted upward, if not eliminated
altogether, in order to boost the foreign exchange market.®

Sixth, the incentive system should be changed in a direction to encourage the
dealers to actively engage in the transactions. Currently, dealers in the Korean
banks do not gain when they make profits, whereas they take responsibility for
the loss they incur. This leads the dealers to be risk-averse in the transactions
and this has in part contributed to the less-than-allowed variation of the exchange
rate.

Seventh, in order to assist the current system, authorities should provide measures
to market participants who will hedge the exchange risk in the foreign exchange
transactions. One example is the forward market. The maturities of the forward
contracts should be lengthened from the current 7-day or less in order to let firms
and banks better hedge the risk. Other regulations on the forward market should
be reduced and other menus such as foreign currency options should be intro-
duced.

Eighth, efforts should be made to train the professional foreign exchange dealers
and to make all the information about the foreign exchange market available to
the potential market participants. This will be necessary for the system to move
toward the fully floating exchange rate system in the future.

42. All these worries did not appear to have had a significant impact on the exchange
rate movement during the period. However, this may be due to the method in which
the market average rate is calculated. That is, since the exchange rate is calculated as
a weighted average of various rates, those impacts might have been buried away.
However, policy authorities might want to pay close attention to this observation as
the MAR system continues.

43. The 7th Five Year Economic Development Plan that starts from 1992 specifies that
the foreign exchange central concentration system will eventually be phased out.
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V-4 Policy Recommendation

In today’s world of globalization and keen competition, no country can afford
to try a mercantilistic trade policy through exchange rate manipulation. It is not
only unwise but also unprofitable for efficient allocation of resources of an economy.
In this respect, Korea should no longer try a policy of manipulating the exchange
rate for the improvement of the current account balance.

The MAR system has been an improvement over the previous MCBP system.
However, as was pointed out earlier, the system did not fuction the way it was
supposed to function. This is mainly because of the extremely conservative attitude
of the Bank of Korea and the Ministry of Finance officials toward the market.
There is no point of setting a band of exchange rate variation if the authorities
intervene in the market so much that actual variation is far less than the band.
They should instead give the MAR system a chance to work. Infusion of market-
oriented thinking into their mind seems to be a prerequisite for a successful
operation of the system.

Correcting the problems and making the system function smoothly is very
important. This is a system that will eventually leads to a freely floating exchange
rate system which the government of Korea promised to move to in the future.
Especially, reducing market intervention by the authorities is essential in order
for the system to reflect the market situation. What is more, in today’s circum
stances with strong pressure to liberalize the financial and trade sectors from the
U.S. and other countries, liberalizing the foreign exchange market is far more
acceptable politically in Korea than liberalizing other sectors.

Another aspect to note is that the foreign exchange market is closely connected
to the domestic financial and money markets and the foreign exchange rate is
being liberalized. The direct controls on the financial and capital markets should
be changed to more indirect ones. Liberalizing one market without corresponding
deregulation on other connected markets would not serve the purpose well.

One possible recommendation for reform of the foreign exchange rate system
is to establish a hybrid system between the current MAR system and a freely
floating system. That is, a system can be developed in which the markets for
Japanese yen in addition to U.S. dollar exist with all the current impeding barriers
removed. This is justified, in part, on the grounds that the two currencies are the
most important currencies for Korea’s trade, as shown in section IV-2, and, in
part, that the system will be much less costly to adopt. This system will cover
most of the need for Korea to have an efficient resource allocation at a reasonable
cost.

Adoption of a fully floating exchange rate system may not be the best choice
for Korea for many years to come. This is because the groundwork for adoption
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of the system has not been done yet and more importantly because the Korean
economy, as feeble as it is now, may not benefit enough from the system to justify
the cost.

Any change of an existing system is very hard to come by due in part to the
tyranny of the status quo, as Milton Friedman puts it. This is particularly true
in Korea where the bureaucratic system still exerts a significant influence on the
private sector. Therefore, it would be timely for Korea to adopt a series of new
economic policies, including the financial liberalization, early in 1993 when new
political leadership comes. It is necessary in order for Korea to prepare for keen
international economic competition in the years ahead.






Vi

The Central Exchange Rate System of Taiwan

VI-1 Introduction

Since the collapse of the Bretton Woods pegged rate system in 1973, the Re-
public of China, Taiwan (Taiwan hereafter) pegged their currency to the U.S.
dollar at a rate of 38 NT$ per U.S. dollar. This single currency peg system con-
tinued until July 1978. Under this system, depreciation of the U.S. dollar vis-a-
vis other major currencies throughout the second half of the 1970s lowered the
value of NTS$ against the major currencies. It helped Taiwan’s trade surplus
increase significantly” and this in turn sharply expanded the domestic money
supply. This caused difficulty in the control of money supply by the central bank
and mounted an upward pressure on the domestic price level.

The Taiwanese government adopted the CER system, a variant of the managed
floating rate system, in July 1978, in part, to resolve this problem and in part to
float the exchange rate to a greater extent. At this time, they revalued the NT$
by 5.6% to 36 NTS$ per U.S. dollar. Since there was no foreign exchange market,
the central bank announced the basic rate until January 1979.

Taiwan established the foreign exchange market in February 1979 that consisted
of the foreign exchange transaction center, the central bank and the foreign ex-
change banks. Transactions in the foreign exchange market were mainly the direct
interbank transactions among the foreign exchange banks and mainly for pay-
ments made for external trade. Financial transactions for speculative purpose
were not allowed. The central exchange rate was determined by the foreign ex-
change transaction center, in consultation with the central bank. The exchange
rate for interbank transactions was allowed to vary within the band of 40.5%
of the central rate of the preceding business day.” The rate for transactions was

44. The trade account of Taiwan recorded deficits of 1.33 billion U.S. dollars in 1974 and
0.64 billion dollars in 1975, but turned to a surplus of 0.57 billion dollars in 1976,
0.85 billion dollars in 1977, and 1.66 billion dollars in 1978.

45. This band was raised to £+ 0.25 NT$(roughly 4 0.7%) around the central rate of the
preceding business day in August 1979, following the suggestion of the IMF.
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determined by the foreign exchange transaction center within this band.

The NTS$ was devalued only by 0.3% against the U.S. dollar during this period,
in four occasions. This reflects the fact that the newly created foreign exchange
market did not function smoothly to mesh the demand for and supply of foreign
exchange. Instead, the central bank and government played a key role in the
exchange rate determination.

This CER system temporarily ceased in March 1980, when Taiwan’s trade
account turned to deficits, following the second oil shock. The foreign exchange
transaction center announced the exchange rate for customer transactions, ex-
cluding the central bank from the exchange rate determination. The rate for
interbank transactions was allowed to vary within 41% of the average of the
rate for customer transactions of the preceding business day. This band was raised
to +£2.25% in August 1981.

The exchange rate rose by 10.7% and its variation was more frequent during
this period. While the central bank was excluded from the exchange rate de-
termination, the foreign exchange transaction center operated the exchange rate
rigidly to take account of the trade account balance.

The CER system was reinstated in September 1982 and the rate was determined
by the foreign exchange transaction center by the weighted average of the rates
used for interbank transactions of the preceding day. This is the system that is
similar to the MAR system that Korea adopts today. The rate for interbank
transactions was allowed to vary within 42.25% of the central rate. This limits
the variation of the central rate within 2.25% each day. The rate for customer
transactions was determined by consultation between the foreign exchange banks
and customers within certain bands. That is, +-0.1 NT$ for amount in excess of
NTS 30,000 (raised to 0.2 NT$ in July 1987) and 0.05 NT$ for any amount
less than NT$30,000. This system lasted until April 1, 1989, at which time Taiwan
adopted a floating exchange rate system.

The central exchange rate stayed relatively stable until 1985 and began ap-
preciating from 1986, when the U.S. government pressured the Taiwanese government
to revalue its currency. The exchange rate varied daily, but the width of variation
was only £+0.3% between September 1982 and September 1988 and 40.7% be-
tween October 1988 and April 1989. This is a far narrower range than +2.25%
that was allowed under the system and this strongly indicates that the central
bank of Taiwan strongly intervened in the foreign exchange market in order to
stabilize the exchange rate within that range.

Table 1 (p. 21)shows that the central exchange rate has changed more variably
than the market average rate of Korea. The variation increased under the floating
exchange rate system which was adopted in 1989. The statistical distribution is
significantly skewed to the left in both systems and the kurtosis statistic indicates
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a significantly more-than-normal fat-tailedness under the floating system.
Table 2 (p. 22) shows that the coefficient of ARI is 0.38. This is statistically
significant at the 1% level under the CER system, but it became negative with
no significance. The adjusted R? drops significantly under the floating rate system
and this indicates that the exchange rate moved more freely under the system.
Table 11 indicates clearly that the NT$ exchange rate appreciated significantly
in 1986, when Taiwan’s current account balance rose sharply from US$9.2 billion

in 1985 to US$16.2 billion in 1986 and its foreign exchange holdings excluding
gold rose from US$22.56 billion to US$45.31 billion. This is the year when the
U.S. government began to mount pressure onto the Taiwanese government to
appreciate its currency. It is also shown that the Taiwanese government depre-
ciated rather than appreciated its currency in the presence of the significant current
account surplus between 1982 and 1985, with an exception of 1984. This is more
evidence of the government’s intervention in the foreign exchange market.

Table 11 Macroeconomic Indicators under the Central Exchange Rate System
(1982:1-1989:1)

1982 83 84 85 86 87 88 89
Foreign 3891 | 40.27 | 3937 | 39.85 | 35.50 | 28.55 | 29.18 | 27.41]
Exchange 27 | (34 | 20) | (-1.o) | (123) | (243) | (1.3) | (2.8)
Rate
Foreign 8.53 11.86 | 15.66 | 22.56 | 46.31 | 76.75 | 74.03 | 71.52
Exchange
Holdings
Current 2.25 4.41 6.98 9.20 16.28 | 18.00 | 10.18 | 2.61
Account
Balance
Notes: (a) The foreign exchange rate is defined as NT$/US$ and the quote is the end of
period rate.
(b) The number in the parenthesis is the percentage rate of change, with appreciation
(+) and depreciation (—).
(c) The foreign exchange holdings and the current account balance are in billions of
U.S.dollars.

A third indication of the government’s intervention is that depreciation and
appreciation showed a persistent pattern of movement for a long time. For ex-
ample, during this period, appreciation occurred 20 times and depreciation 13
times consecutively.
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VI-2 Problems of the System

The CER system was an improvement over the previous single currency peg.
The exchange rate was allowed to be determined by market forces, albeit to a
limited extent. The central exchange rate was allowed to vary within +2.25% of
the rate of the preceding day.

However, experience with the system showed some problems: first, excessive
intervention by the authorities in the market limited the function of the market
so significantly that the exchange rate was labeled “manipulated” by the U.S.
government.* Actual variation of the rate during the period was far less than
that allowed under the system. Second, the gradual change of the rate in the same
direction for a prolonged period of time made the expectation of future change
relatively easy and this led the exporters and importers to practice leads and lags.
This certainly distorts resource allocation (see, C. Liang and K. Liang (1988)).

VI-3. Comparison with the Korean Experience

The experience of Taiwan’s CER system becomes a precedent to Korea’s MAR
system as the two systems are virtually identical. As was shown above, actual
variation of the central exchange rate was well within the band set by the au-
thorities, namely, 4-2.25%. This was due to excessive intervention by the central
bank in many different forms, i.e., central bank acting as a buyer and a seller in
the market, moral suasion to the foreign exchange banks, and tight regulation
on the foreign exchange transactions.

The market average rate in Korea also varied well within the band set by the
authorities, namely, #0.4% initially. This is in part due to lack of incentive on
the part of dealers, lack of know-how and expertise in the foreign exchange
transactions, and in part, due to the direct intervention by the Bank of Korea
in the market.

In order for Korea to expand the capacity of their foreign exchange market,
they should relax the regulations substantially and build more risk-hedging measures.
Many of the existing regulations on the foreign exchange transactions should be
lifted to provide a freer environment for exchange transactions.

46. The U.S. Department of the Treasury listed Taiwan along with Korea as a “mani-
pulator” of the foreign exchange rate in its October 1988 Brady Report to the Congress.
There were, however, demand and suggestions on many occasions before that, starting
from December 1986 for the Taiwanese NT$ to be significantly revalued to reflect the
market situation.
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Transition to the Freely Floating Exchange Rate System

V-1 Experience of the Industrialized Countries

The collapse of the Bretton Woods pegged exchange rate system with the suspension
of redemption of the U.S. dollar to gold by the Nixon administration in August
1971 opened the way for a completely different system of the foreign exchange
rate. Under the Bretton Woods system, all currencies were pegged to the U.S.
dollar at an official rate and the U.S. dollar to gold. The Agreement of the IMF
specified that no currency was allowed to be devalued or revalued by more than
10% without any fundamental disequilibrium in the country’s economy.”

While the exchange rate was left to be determined by supply and demand forces
in the market, many governments intervened in the market as supplier and/or
demander for the foreign exchange, thereby influencing the exchange rate.*® This
intervention mainly aimed to smooth the fluctuations of the exchange rate and
hence the mode of operation was largely “leaning against the wind.”

The intervention has mostly been done by individual government or central
banks but there was some concerted effort by governments of some industrialized
countries. The most notable case was the G-5 Plaza meeting in September 1985.
Finance ministers of 5 industrialized countries (U.S., UK., Japan, Germany, and
France) agreed in the meeting to intervene in the market to reverse the then strong
dollar.® This was motivated by mounting trade deficits of the U.S.

The intervention by the central bank in the foreign exchange market was not
costless. The “leaning against the wind” operation often caused the central bank

47. There was no formal definition of the “fundamental disequilibrium” in the Agreement.

48. For this reason, the floating exchange rate system has been dubbed as “dirty floating”
or “managed floating” rate system.

49. The U.S. dollar became very strong following the Volcker’s tight monetary policy,
beginning in 1979. The money-focused operating procedure adopted by Chairman
Volcker had caused both short- and long-term interest rates to rise sharply and inflation
rates to fall from a double digit to a low single digit level. This had kept the U.S.
dollar appreciating from the early 1980s till the time of the Plaza meeting.
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to lose heavily. For example, Taylor (1982) reports that the foreign exchange
market intervention cost the Federal Reserve 2 billion dollars.

Despite sometimes excessive intervention by the central bank, the foreign ex-
change rates under the floating system have shown much greater fluctuations
compared to the previous system. This is a natural consequence but many de-
veloping countries view this high volatility as an unaffordable risk that prevents
them from adopting the system.

WI-2 Requirements for a Successful Operation of the System

The Korean government’s plan to adopt a floating exchange rate system in the
future requires a thorough groundwork in order to achieve a smooth transition.
The groundwork should be particularly extensive since Korea has never had an
economic system in which market forces were allowed to determine the prices
and resource allocation without significant interference from the outside. Government
regulation and bureaucratic controls have been pervasive in almost all facets of
the economic system and they need to be reduced as political democratization
proceeds in Korea.

Recently, the U.S. government has put pressure on the Korean government to
liberalize its financial market so that foreign banks and financial firms, especially
the U.S. ones, can have equal access to the Korean financial markets. The Korean
government’s response to it has been reluctant and slow, delaying the liberalization
process.*

There may be numerous measures taken as groundwork for the transition to
the floating exchange rate system. Of them, the following are deemed most im
portant. First, mind and thoughts of policymakers, especially those in the Ministry
of Finance and the Bank of Korea should be changed toward a more open,
globalized economy. This can be done through education and debate among
economists and government officials. Again, pressure from other countries will
have some impact. At the same time, there is a need to train professionals in the
firms and foreign exchange banks which constitute the foreign exchange market
in Korea.

Second, government regulations and rules that inhibit the foreign exchange

50. Many Koreans including government officials and academicians have reacted emo-
tionally to the U.S. pressure. This is another factor that delays the process. While I
am sympathetic to the emotion expressed in the debate, I cannot overlook the beneficial
aspect of the pressure in awakening the Korean policy-makers to prepare for the
globalization of the world economy.
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transactions should be simplified in a direction to facilitate the market mechanism
and to boost the transactions. For example, limit on the commercial banks’ holding
of foreign currencies should be expanded or eliminated altogether. Abolition of
the foreign exchange concentration policy would facilitate the market significantly.
Control on foreign currency loans should be reduced. Another example is the
so-called “real demand rule” that specifies that foreign currencies should be purchased
for a specific use.

Third, when a floating exchange rate system is adopted, the exchange rate will
fluctuate more wildly, which increases uncertainty and risk in the market. This
necessitate the forward exchange market which enables market participants to
hedge the exchange risk. Currently, the forward exchange market is very thin in
coverage and very shallow in depth. Most of the transactions are done by the
branches of foreign banks. The longest maturity of the forward exchange contract,
available now, is 7 days. The coverage of maturity should be expanded and
business firms should be given enough incentives to participate in the market.

Fourth, as an interim measure to foster the forward market, the central bank
may choose to allow commercial banks to transfer a certain percentage of the
excess purchase of the forward contract to the central bank. This is a system that
Taiwan used for the period of August 1978 through July 15, 1987.%* Of course,
this kind of insurance by the central bank may cause a moral hazard problem
on the part of banks.”

Fifth, while complete internationalization of the won is not feasible without
other countries’ participation and sufficient development of domestic capital and
financial markets, it should still be pursued to a greater extent than what is
allowed now. In view of the size of the Korean economy in the world, the won
should be made convertible with some major currencies even to a limited extent
so that it can be used for some international payments. This is a critical factor

51. The central bank of Taiwan allowed commercial banks to initially transfer 100% of
the forward contracts that banks wrote with customers in an effort to cover the
exchange risk that the banks will face and thereby to facilitate the forward market.
The 100% coverage continued from August 1978 to May 1984. The percentage was
lowered to 80% for the period of May 1984 through February 1985. For the period
of February 1985 through November 1985, it was 65%. It was lowered again to 40%
during November 1985 and August 1986. It was raised to 90% in August 1986 and
lasted until June 1987. The percentage was lowered to 40% in June 1987 and lasted
until July 15, 1987. On July 15, 1987, the government announced a change of the
percentage to 0%, along with the liberalization of the forward rate.

52. This means that the foreign exchange banks may write more risky forward contracts
with the customers than they would otherwise. To prevent this, the coverage, if chosen,
should be temporary and stopped when the forward market is significantly developed.
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that inhibits the growth of the forward market and it will also expedite the de-
velopment of the financial and capital markets in Korea.

Sixth, government intervention in the foreign exchange market should be minimal
and geared to encourage the use of the market forces. It should also move to a
more indirect control on the market. For an effective sterilization operation,
domestic securities should be amply available and again capital markets should
be well developed through deregulation. At the same time, monetary policy should
be conducted through more indirect means and the direct controls on liquidity
by the Bank of Korea should be reduced.

Seventh, currency futures and currency options should be facilitated to a greater
extent. These would help the market participants hedge the exchange risk more
efficiently.

Eighth, at this stage before adopting the floating system, information, knowledge
and know-how on the foreign exchange market operation should be more effi-
ciently disseminated among potential market participants. Information about the
changing regulations should a lIso be distributed efficiently. This will help in
bringing up the professionals in the banks, business firms and government.



Summary and Conclusions

The initial goal of the paper was to evaluate the working of the MAR system
which was adopted in Korea in March 1990. However, since the system is only
two years and several months old, no credible macroeconomic empirical test
could be accomplished due to the lack of data. It was also necessary to review
the history of Korea’s foreign exchange rate system in order to shed light on the
background and rationale of the MAR system. Therefore, instead of only inves-
tigating the functioning of the MAR system, I reviewed the whole history of the
foreign exchange rate system and evaluated the MCBP system which was adopted
for the period of March 1980 through February 1990. This system is important
in understanding the MAR system since it was the first effort made in Korea in
the direction of a market-oriented foreign exchange rate system. I also reviewed
Taiwan’s central exchange rate system since it was the system that Korea followed
in the name of the MAR system.

Before I reviewed the history, I explained some possible goals of the foreign
exchange rate policy in chapter I1. They include output and employment growth,
stabilization of the price level, and elimination of misalignments. I argued that
the second and third goals were not very important for Korea over the years and
I did not study in detail in this study. To achieve those goals, a country can use
some intermediate targets, such as improvement of the current account balance
and stabilization of REER. These targets are important because Korea has pursued
an export-led growth policy and has tried to maintain competitiveness in her
exports throughout the period of study.

In chapter III, T reviewed the history of the foreign exchange rate system of
Korea since 1945. From the beginning until 1964, Korea’s foreign exchange rate
system was a fixed exchange rate system. The exchange rate was changed from
time to time, but only by official decisions. During this period, Korea had two
currency reforms, first in 1952 and another in 1962. From 1964 until 1980, Korea
had a unified floating exchange rate system. This was, however, a U.S. dollar
peg for all practical purposes. The exchange rate was devalued several times, to
reflect the market situations and other macroeconomic conditions. Korea adopted
the MCBP system in March 1980 and this system continued until the end of
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February 1990, at which time Korea adopted the MAR system. This system is
in effect now.

In chapter 1V, I studied the MCBP system in more depth. The system was
quite different from the single currency pegin that the exchange rate was calculated
based on a certain formula. It is a weighted average of the exchange rate based
on the SDR basket and own basket, plus an adjustment factor. It had some
problems, both theoretical and implementational.

The evaluation of the system was difficult to make. REER stayed fairly stable
in the first half of the 1980s but began to move more variably from 1986. The
movement of REER was in general, consistent with the total current account
balance of Korea throughout the period of the MCBP system, but the sudden
change to deficit of the current account in 1990 could not be explained by the
movement of the exchange rates, either REER or RE. This strongly indicates
that the turnaround was more structural and the foreign exchange rate policy is
limited in affecting the current account balance. REER and NEER varied more
under the MCBP system than under the single currency peg and the MAR system.
The MCBP system may be criticized for increased variability of REER on the
ground that the adjustment factor was not carefully used to reduce the variation
of REER.

Bilaterally, the movement of REER and the real exchange rate explained the
current account balance with the U.S. fairly well, but not that with Japan. This
may be due to the fact that the trade deficit with Japan is more structural in
nature. That is, while Korea imports intermediate and capital goods substantially
from Japan, it cannot sell final products to Japan as much. For evaluation of the
MCBP system, I can safely argue that it was wrong to use an adjustment factor
arbitrarily without any known rule and that it was not successfully used to stabilize
REER, either. It should be pointed out at the same time, that the system was a
good attempt, albeit primitive, for Korea in an effort to move toward a more
market-oriented exchange rate system.

In chapter V, I studied the MAR system in detail. The system is only two years
and several months old and it is still premature to thoroughly evaluate its ma-
croeconomic implications. The market average rate is determined as a weighted
average of exchange rates in which transactions are made on the preceding day,
with the relative volume as the weight.

Observation of the daily exchange rates indicates no significant variation, well
within the limit of variation set by the authorities, +0.4% initially until September
1, 1991 and then raised to 0.6%. Several factors are responsible for this: first,
competition among the foreign exchange banks leads the dealers not to charge
the maximum margin of profit to the big corporate customers. Second, dealers
do not have enough incentive to take a risk in the foreign exchange transactions.
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Third, intervention by the Bank of Korea (which is not admitted) was excessive
enough to let the exchange rate actually vary only within 0.1 % of the rate.
REER and NEER stayed very stable under the MAR system, their variance
being smaller than those under the MCBP system and those under the dollar peg.
Given the limited observations under the MAR system, this indicates that the
system is working at least in the right direction as far as this criterion is concerned.

There are also some problems with the system as well as with the environment.
First, intervention by the Bank of Korea should be minimal as long as the daily
variation of the exchange rate does not hit the limit set by themselves. Intervention
should be done only under the circumstances of unusual aberration and it should
be aimed at correcting the aberration. Otherwise, there would be no point of
setting a band of variation and the practice will be self-defeating.

Second, since the exchange rate between the won and other non-dollar cur-
rencies use the exchange rate between the dollar and those determined in the
international market, it often does not reflect the relative economic conditions of
Korea and a third country.

Third, with many controls imposed on the financial and capital markets, any
disequilibrium in the trade account cannot be fuily resolved by the exchange rate
movement. This environment should be improved by lifting those controls.

Fourth, several regulations on the foreign exchange banks and the central
concentration policy of foreign exchange should be relaxed in order to boost the
market. Improvement of this environment would enhance the functioning of the
exchange rate system.

Fifth, thinness of the market makes the exchange rate movement vulnerable
to collusion of the dealers, the stance of monetary policy, and pattern of certain
payments such as taxes and imports. This can be solved in part by integrating
the domestic monetary policy and the foreign exchange policy, using more indirect
means.

Sixth, the process of liberalizing the foreign exchange market should be done
in conjunction with the liberalization of the domestic money and financial markets.
The domestic monetary management should move toward more indirect means
of control of money supply.

As a policy recommendation, I proposed a hybrid system which is a combi-
nation of the current MAR system and a fully floating exchange rate system.
That is, in addition to the market for U.S. dollar, a new market for Japanese yen
may be introduced with many of the existing regulations removed. This is justified
on the ground that the two currencies are the most important ones for Korea’s
foreign trade.

Adoption of a fully floating exchange rate system may not be the best choice
for Korea for many years to come. This is because no groundwork to adopt the
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system has yet been done,and more importantly because the Korean economy
may not benefit enough from the system to justify the cost. Therefore, it is re-
commended that the Korean government make efforts to improve the current
system and to adopt a possible hybrid system, instead of thinking of adopting a
fully floating exchange rate system in the near future.

In chapter VI, I reviewed the CER system of Taiwan since it is the system that
Korea adopted in the name of the MAR system. Like in Korea, the experience
of Taiwan shows a tight intervention by the central bank to stabilize the exchange
rate. There are several indications for that. First, actual variation of the NT$
during the period of the system was well within the band of the variation set by
the authorities, namely, +2.25%. Second, the depreciation persisted for a long
time, followed by persistent appreciation. Third, depreciation persisted even when
Taiwan enjoyed increasing trade surplus.

With substantial foreign exchange reserves accumulating through trade surplus
over time, Taiwan could afford to let the exchange rate. vary more flexibly to
reflect the market situation, thereby incurring more cost for firms. Taiwan, however,
maintained an excessive intervention in the market to keep the exchange rate
variation within a small range. They then moved to the floating exchange rate
system in 1989 partly in response to the pressure from the U.S. government to
appreciate its currency.

In chapter VII, I briefly explained the experience of the freely floating exchange
rate system for some industrialized countries. I then listed several measures that
are required for a successful adoption of the floating exchange rate system in
Korea. First, a clear understanding about and firm determination to adopt the
floating rate system is essential among policy-makers. Second, many regulations
that limit the free functioning of the system should be reduced or abolished.
Third, some measures of hedging the exchange risk such as the forward market
should be provided or the existing measures should be expanded. Fourth, inter-
nationalization of the won should be more vigorously pursued up to a certain
extent.
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APPENDIX: Market Average Rate (1990.3.2.-1992.5.31)

Market Average Rate: won per U.S. dollar.
Transaction Volume: millions of U.S. dollars.

Date Rate Volume Date Rate Volume
90.03.02 693.20 257.7 90.05.10 707.60 166.8
90.03.05 694.70 141.7 90.05.11 707.70 263.0
90.03.06 695.60 93.3 90.05.14 708.10 2324
90.03.07 696.90 93.6 90.05.15 708.50 212.2
90.03.08 698.10 225.1 90.05.16 708.90 204.7
90.03.09 698.40 145.5 90.05.17 709.20 167.1
90.03.12 698.70 125.4 90.05.18 710.00 271.5
90.03.13 698.60 138.1 90.05.21 711.70 359.6
90.03.14 698.20 137.9 90.05.22 712.00 200.3
90.03.15 697.20 106.0 90.05.23 711.50 122.9
90.03.16 696.30 136.9 90.05.24 711.80 150.3
90.03.19 697.00 170.3 90.05.25 711.90 217.8
90.03.20 697.40 186.3 90.05.28 712.40 25.9
90.03.21 697.80 149.5 90.05.29 712.50 196.3
90.03.22 698.20 128.5 90.05.30 712.30 130.3
90.03.23 699.50 152.5 90.05.31 711.30 209.0
90.03.26 701.00 180.6 90.06.01 711.50 191.3
90.03.27 701.30 144.0 90.06.04 713.10 203.4
90.03.28 700.30 214.7 90.06.05 713.70 284.1
90.03.29 700.90 230.5 90.06.07 714.30 192.0
90.03.30 702.10 306.1 90.06.08 715.10 337.0
90.04.02 703.80 192.2 90.06.11 715.90 198.8
90.04.03 705.60 294.0 90.06.12 716.20 183.8
90.04.04 706.20 245.1 90.06.13 716.10 102.4
90.04.06 706.60 214.5 90.06.14 715.80 86.0
90.04.09 706.90 193.1 90.06.15 716.20 161.3
90.04.10 707.00 208.4 90.06.18 716.70 147.0
90.04.11 706.20 208.1 90.06.19 716.50 123.3
90.04.12 706.40 227.0 90.06.20 716.10 138.6
90.04.13 706.50 2443 90.06.21 716.20 135.7
90.04.16 706.90 190.6 90.06.22 716.80 207.8
90.04.17 707.10 220.3 90.06.25 716.80 2174
90.04.18 707.00 250.5 90.06.26 716.60 298.0
90.04.19 705.70 298.0 90.06.27 716.50 210.8
90.04.20 705.10 253.4 90.06.28 716.20 193.1
90.04.23 705.10 200.4 90.06.29 716.00 290.3
90.04.24 705.60 191.5 90.07.02 715.50 266.1
90.04.25 706.20 184.8 90.07.03 715.90 304.2
90.04.26 706.60 321.2 90.07.04 716.00 17.2
90.04.27 707.00 262.7 90.07.05 716.00 160.7
90.04.30 706.40 187.8 90.07.06 716.80 240.0
90.05.01 705.80 329.5 90.07.09 717.50 305.2
90.05.03 705.50 143.6 90.07.10 717.40 177.9
90.05.04 705.80 152.0 90.07.11 716.90 142.0
90.05.07 707.30 192.3 90.07.12 716.00 169.8

L90.05.09 707.50 163.5 90.07.16 715.90 172.0
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Date Rate Volume Date Rate Vloume
90.07.18 715.60 2433 90.10.08 713.90 47.8
90.07.19 715.40 124.8 90.10.10 714.30 284.5
90.07.20 715.60 189.4 90.10.11 714.50 236.0
90.07.23 715.60 155.6 90.10.12 715.20 287.4
90.07.24 715.60 77.8 90.10.15 716.00 403.5
90.07.25 715.40 178.3 90.10.16 715.60 215.7
90.07.26 715.40 178.8 90.10.17 714.80 242.5
90.07.27 715.30 140.7 90.10.18 715.50 251.7
90.07.30 715.10 268.8 90.10.19 716.00 257.5
90.07.31 714.10 257.8 90.10.22 716.00 229.3
90.08.01 713.50 130.1 90.10.23 716.90 340.5
90.08.02 713.40 144.2 90.10.24 716.50 247.1
90.08.03 714.30 226.1 90.10.25 715.70 3189
90.08.06 715.10 254.6 90.10.26 714.80 228.4
90.08.07 715.50 149.6 90.10.29 714.00 268.5
90.08.08 715.00 79.9 90.10.30 713.80 211.3
90.08.09 715.40 90.9 90.10.31 713.60 262.3
90.08.10 716.30 104.8 90.11.01 713.90 265.2
90.08.13 717.10 131.1 90.11.02 715.60 3134
90.08.14 716.90 169.1 90.11.05 715.40 217.0
90.08.16 717.70 155.5 90.11.06 715.50 276.7
90.08.17 717.50 144.8 90.11.07 715.50 275.6
90.08.20 716.60 232.7 9011.08 15.30 214.2
90.08.21 716.20 172.0 90.11.09 715.10 221.1
90.08.22 715.50 200.9 90.11.12 715.10 29.0
90.08.23 715.70 113.1 90.11.13 714.50 249.8
90.08.24 715.90 118.6 90.11.14 714.00 213.0
90.08.27 715.20 243.6 90.11.15 713.70 279.4
90.08.28 714.80 185.1 90.11.16 714.20 237.8
90.08.29 714.40 1914 90.11.19 714.20 180.9
90.08.30 714.00 257.6 90.11.20 714.40 253.1
90.08.31 713.30 309.5 90.11.21 714.70 171.2
90.09.03 713.40 37.5 90.11.22 714.60 27.2
90.09.04 714.10 170.6 90.11.23 714.00 187.3
90.09.05 715.00 192.3 90.11.26 713.30 228.7
90.09.06 715.80 127.5 90.11.27 712.90 235.2
90.09.07 716.30 224.5 90.11.28 712.80 138.8
90.09.10 716.20 159.8 90.11.29 713.10 204.8
90.09.11 715.30 245.1 90.11.30 713.00 341.1
90.09.12 716.50 182.7 90.12.03 712.40 258.0
90.09.13 716.00 238.0 90.12.04 713.20 174.1
90.09.14 716.50 211.5 90.12.05 714.00 278.8
90.09.17 715.50 193.6 90.12.06 714.30 222.3
90.09.18 715.60 280.1 90.12.07 714.90 183.6
90.09.19 715.10 197.0 90.12.10 715.50 290.9
90.09.20 715.20 198.0 90.12.11 715.50 227.2
90.09.21 715.20 250.6 90.12.12 715.70 187.9
90.09.24 714.30 187.7 90.12.13 716.30 164.5
90.09.25 713.90 226.0 90.12.14 717.00 259.1
90.09.26 713.50 162.7 90.12.17 717.40 270.6
90.09.27 713.00 279.6 90.12.18 717.40 273.9
90.09.28 712.90 244.6 90.12.19 717.50 194.8
90.10.05 713.80 497.3 90.12.20 716.90 234.9
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Date Rate Volume Date Rate Volume
90.12.22 716.40 266.5 91.03.04 724.20 335.0
90.12.24 717.10 306.9 91.03.05 725.00 211.5
90.12.26 717.60 398.1 91.03.06 724.90 185.0
90.12.27 717.00 212.5 91.03.07 724.70 132.6
90.12.28 716.40 324.1 91.03.08 724.80 208.2
90.12.31 716.70 354.3 91.03.09 724.80 -
91.01.03 716.70 393.8 91.03.11 724.80 210.1
91.01.04 716.00 236.4 91.03.12 725.10 210.2
91.01.05 716.70 - 91.03.13 725.30 97.2
91.01.07 716.70 345.1 91.03.14 725.20 176.6
91.01.08 717.10 152.6 91.03.15 725.00 216.0
91.01.09 717.40 140.4 91.03.16 725.40 -
91.01.10 717.50 109.5 91.03.18 725.40 273.5
91.01.11 717.70 182.0 91.03.19 725.80 273.4
91.01.12 717.80 - 91.03.20 726.00 196.4
91.01.14 717.80 383.7 91.03.21 725.70 211.5
91.01.15 718.30 212.2 91.03.22 725.20 207.1
91.01.16 718.50 125.7 91.03.23 725.50 -
91.01.17 718.50 127.6 91.03.25 725.50 352.7
91.01.18 718.60 190.6 91.03.27 725.70 249.6
91.01.19 718.90 - 91.03.28 725.30 191.2
91.01.21 718.90 41.8 91.03.29 724.50 343.6
91.01.22 719.00 259.5 91.03.30 724.70 -
91.01.23 719.40 248.4 91.04.01 724.70 306.3
91.01.24 719.50 116.8 91.04.02 725.00 287.0
91.01.25 718.80 2142 91.04.03 725.30 178.4
91.01.26 718.40 - 91.04.04 725.30 234.1
91.01.28 718.40 297.6 91.04.06 725.70 -
91.01.29 718.80 288.1 91.04.08 725.70 350.1
91.01.30 719.20 156.7 91.04.09 726.10 166.9
91.01.31 719.00 250.3 91.04.10 726.10 172.8
91.02.01 718.70 281.3 91.04.11 725.80 146.2
91.02.02 719.40 - 91.04.12 725.80 285.1
91.02.04 719.40 541.1 91.04.13 726.10 -
91.02.05 720.20 260.6 91.04.15 726.10 285.7
91.02.06 720.10 151.8 91.04.16 726.40 120.1
91.02.07 720.50 143.5 91.04.17 726.00 224.1
91.02.08 721.10 308.5 91.04.18 725.10 144.8
91.02.09 722.00 - 91.04.19 724.80 253.5
91.02.11 722.00 265.7 91.04.20 725.50 -
91.02.12 722.40 413.7 91.04.22 725.50 336.8
91.02.13 721.50 259.1 91.04.23 726.20 280.2
91.02.18 721.00 81.0 91.04.24 725.80 180.0
91.02.19 721.30 469.0 91.04.25 724.90 250.8
91.02.20 722.20 213.5 91.04.26 724.70 190.0
91.02.21 721.60 254.3 91.04.27 724.70 -
91.02.22 722.00 183.6 91.04.29 724.70 290.0
91.02.23 722.90 - 91.04.30 725.10 291.7
91.02.25 722.90 322.8 91.05.01 724.50 276.1
91.02.26 723.80 2717.2 91.05.02 724.50 262.5
91.02.27 724.40 2394 91.05.03 723.60 191.7
91.02.28 724.40 241.4 91.05.04 723.00 -
91.03.02 724.40 - 91.05.06 723.00 2034
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Date Rate Volume Date Rate Volume
( 91.05.07 723.50 184.7 91.07.11 731.40 341.3
91.05.08 724.20 190.0 91.07.12 731.60 256.0
91.05.09 724.40 195.3 91.07.13 731.50 -
91.05.10 726.00 209.5 91.07.15 731.50 319.6
91.05.11 726.90 - 91.07.16 731.90 278.2
91.05.13 726.90 192.9 91.07.18 731.60 263.8
91.05.14 727.50 227.1 91.07.19 731.30 276.2
91.05.15 727.80 264.4 91.07.20 731.30 -
91.05.16 726.70 200.2 91.07.22 731.30 302.6
91.05.17 725.60 195.6 91.07.23 730.60 239.8
91.05.18 725.40 - 91.07.24 729.50 203.3
91.05.20 725.40 2528 91.07.25 727.10 147.1
91.05.22 725.90 286.4 91.07.26 725.10 215.3
91.05.23 726.70 261.2 91.07.27 725.50 -
91.05.24 726.00 220.2 91.07.29 725.50 252.7
91.05.25 725.10 - 91.07.30 726.20 212.7
91.05.27 725.10 38.2 91.07.31 726.10 304.3
91.05.28 725.10 2344 91.08.01 725.80 208.9
91.05.29 724.40 2114 91.08.02 726.50 277.1
91.05.30 723.20 271.8 91.0803 , 72670 -
91.05.31 723.00 391.2 91.08.05 726.70 350.2
91.06.01 722.60 - 91.08.06 728.00 145.6
91.06.03 722.60 227.6 91.08.07 728.10 176.9
91.06.04 723.80 384.6 91.08.08 728.00 119.5
91.06.05 726.00 223.6 91.08.09 728.80 229.7
91.06.07 725.80 329.2 91.08.10 729.90 -
91.06.08 726.00 - 91.08.12 729.90 251.0
91.06.10 726.00 362.8 91.08.13 732.20 331.3
91.06.11 727.00 2392 91.08.14 733.90 3104
91.06.12 726.50 171.2 91.08.16 733.90 251.6
91.06.13 725.00 217.0 91.08.17 | 73400 -
91.06.14 724.00 2255 91.08.19 734.00 296.1
91.06.15 723.30 - 91.08.20 734.40 252.9
91.06.17 723.30 381.0 91.08.21 733.60 158.3
91.06.18 725.50 2914 91.08.22 731.20 166.4
91.06.19 725.50 353.7 91.08.23 730.80 216.4
91.06.21 725.10 3338 91.08.24 731.90 -
91.06.22 726.40 - 91.08.26 731.90 339.0
91.06.24 726.40 305.2 91.08.27 733.20 366.3
91.06.25 728.50 329.7 91.08.28 733.00 2359
91.06.26 729.20 2712 91.08.29 733.20 240.7
91.06.27 ‘} 727.40 283.7 91.08.30 733.80 232.1
91.06.28 724.60 273.6 91.08.31 735.60 -
91.06.29 ’ 723.10 - 91.09.02 735.60 14.5
91.07.01 ) 723.10 310.8 91.09.03 735.80 317.3
91.07.02 725.20 3054 91.09.04 739.80 320.0
91.07.03 J 727.40 2819 91.09.05 739.40 192.9
91.07.04 728.80 258 91.09.06 739.00 266.7
91.07.05 728.80 3129 91.09.07 740.20 -
91.07.06 729.60 - 91.09.09 740.20 296.8
91.07.08 729.60 283.6 91.09.10 741.80 3054
91.07.09 730.30 227.1 91.09.11 740.50 342.0
91.07.10 731.20 252.0 91.09.12 739.50 3333
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Date Rate Volume Date Rate Volume

91.09.13 740.20 2452 91.11.18 752.50 261.2
91.09.14 740.90 - 91.11.19 752.90 342.1
91.09.16 740.90 261.2 91.11.20 752.80 310.5
91.09.17 741.10 306.8 91.11.21 754 .00 317.5
91.09.18 737.30 216.5 91.11.22 754.80 2684
91.09.19 735.30 2793 91.11.23 754.90 -

91.09.20 737.60 194.6 91.11.25 754.90 357.0
91.09.24 740 .80 3330 91.11.26 754.40 4370
91.09.25 742.60 2443 91.11.27 754.10 305.4
91.09.26 740.50 2754 91.11.28 754.50 314
91.09.27 742.00 2220 91.11.29 754.50 3243
91.09.28 741.50 - 91.11.30 754.50 -

91.09.30 741.50 430.7 91.12.02 754.50 260.1
91.10.01 741.60 3215 91.12.03 754.40 283.0
91.10.02 74310 2493 91.12.04 754.20 2264
91.10.04 744,40 3197 91.12.05 754.60 220.9
91.10.05 747.00 - 91.12.06 755.10 247.5
91.10.07 747.00 3290 91.12.07 755.00 -

91.10.08 750,90 3391 91.12.09 755.00 359.6
91.10.09 750.90 385.0 91.12.10 755.90 207.8
91.10.10 750.50 360.2 91.12.11 756.50 3325
91.10.11 750.70 300.7 91.12.12 756.90 253.6
91.10.12 750.00 - 91.12.13 756.60 298.6
91.10.14 750.00 23.0 91.12.14 757.30 -

91.10.15 750.10 5318 91.12.16 757.30 283.2
91.10.16 749,90 2619 91.12.17 758.00 253.2
91.10.17 749,60 285.1 91.12.18 758.20 165.2
91.10.18 750.20 2518 91.12.19 758.20 1436
%1.10.19 749.50 - 91.12.20 758.40 231.7
91.10.21 749,50 228.1 91.12.21 758.70 -

91.10.22 748.20 240.3 91.12.23 758.70 349.9
91.10.23 748.10 3633 91.12.24 758.00 144.8
91.10.24 750.00 290.4 91.12.26 758.80 264.5
91.10.25 750.30 326.6 91.12.27 759.50 243.6
91.10.26 750.40 - 91.12.2%8 760.20 -

91.10.28 750.40 3260 91.12.30 760.20 268.0
91.10.29 750.20 304.7 91.12.31 760.80 243.5
91.10.30 75010 4212 92.01.03 760.80 258.8
91.10.31 750.30 418.6 92.01.04 759.00 -

91.11.01 751.90 3332 92.01.06 759.00 370.0
91.11.02 752,80 - 9201.07 759.30 227.1
91.11.04 752.80 3711 92.01.08 761.00 162.6
91.11.08 753.20 3325 92.01.09 761.60 3359
91.11.06 751.70 33246 92.01.10 762.60 2004
91.11.07 751.50 328.7 92.01.11 762.40 -

91.11.08 752.30 337.1 9201.13 762.40 195.2
91.11.09 752.10 - 92,01.14 763.00 205.0
911111 752.10 26.9 92.01.15 763.00 276.7
91.11.12 752.10 295.7 920116 763.20 173.1
91.11.13 752.20 3{78 920117 763.40 185.6
91.11.14 751.30 289.4 92.01.18 763.50 -

91.11.15 751.90 2728 92.01.20 763.50 57.3
91.11.16 752.50 - 9201.21 763,70 2794
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Date Rate Volume Date Rate Volume |
92.01.22 763.30 151.2 92.03.30 774.40 300.6
92.01.23 764.50 185.1 92.03.31 775.10 360.3
92.01.24 764.60 255.2 92.04.01 775.00 385.4
92.01.25 764.50 - 92.04.02 775.00 307.0
92.01.27 764.50 2754 92.04.03 775.00 249.8
92.01.28 764.50 3459 92.04.04 775.60 -
92.01.29 763.60 281.2 92.04.06 7175.60 510.6
92.01.30 762.60 401.2 92.04.07 776.90 298.9
92.01.31 762.00 3448 92.04.08 777.40 355.3
92.02.01 762.30 - 92.04.09 778.30 353.2
92.02.06 762.30 4159 92.04.10 779.40 383.2
92.02.07 763.80 3523 92.04.11 779.70 -
92.02.08 764.30 - 92.04.13 779.70 398.4
92.02.10 764.30 243.6 92.04.14 780.30 313.9
92.02.11 765.00 205.8 92.04.15 780.60 383.2
92.02.12 765.00 310.7 92.04.16 780.50 310.8
92.02.13 764.40 369.4 92.04.17 779.70 249.6
92.02.14 764.30 314.4 92.04.18 777.60 -
92.02.15 765.30 - 92.04.20 777.60 503.1
92.02.17 765.30 432 92.04.21 777.80 578.9
92.02.18 765.40 296.4 92.04.22 779.30 262.5
92.02.19 766.40 219.7 92.04.23 780.10 345.7
92.02.20 766.50 414.0 92.04.24 790.90 382.6
92.02.21 767.40 3239 92.04.25 778.60 -
92.02.22 767.90 - 92.04.27 778.60 383.0
92.02.24 767.90 2424 92.04.28 790.00 3954
92.02.25 768.20 368.6 92.04.29 779.30 419.6
92.02.26 767.00 351.0 92.04.30 778.80 493.2
92.02.27 767.30 407.6 92.05.01 778.40 469.4
92.02.28 767.80 495.6 92.05.02 778.50 -
92.02.29 768.20 - 92.05.04 778.50 518.6
92.03.02 768.20 539.8 92.05.06 780.60 4623
92.03.03 768.60 255.1 92.05.07 782.30 299.6
92.03.04 768.20 168.7 92.05.08 782.40 441.0
92.03.05 768.30 231.2 92.05.09 782.70 -
92.03.06 768.30 459.4 92.05.11 782.70 326.8
92.03.07 768.20 - 92.05.12 783.40 3327
92.03.09 768.20 437.7 92.05.13 782.10 3519
92.03.11 769.20 346.9 92.05.14 782.50 436.7
92.03.12 769.50 337.7 92.05.15 783.20 419.4
92.03.13 770.00 347.6 92.05.16 783.60 -
92.03.14 770.70 - 92.05.18 783.60 445.1
92.03.16 770.70 649.9 92.05.19 784.70 396.0
92.03.17 771.40 4924 92.05.20 783.40 3237
92.03.18 771.10 602.7 92.05.21 782.50 346.3
92.03.19 772.40 367.5 92.05.22 784.00 448.2
92.03.20 773.40 425.5 92.05.23 764.80 -
92.03.21 773.30 - 92.05.25 764.80 727
92.03.23 773.30 385.8 92.05.26 764.90 450.4
92.03.25 773.80 3122 92.05.27 785.40 2353
92.03.26 774.60 313.5 92.05.28 783.30 384.7
92.03.27 774.00 341.2 92.05.29 783.30 347.5
92.03.28 774.40 - 92.05.30 783.50 -
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