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Abstract

Hong Kong has long been under a fixed exchange rate regime, relying on the currency
board to maintain currency stability. Currency board is a rule-based system, but because
of the gradual dilution of the rules started in the late 1980s as a result of a number of
monetary reforms, the currency board has gradually emphasized more on discretion in
setting its policy. Such change in the board’s policy led to corresponding changes in the
performance of interest rates. During the 1997-1998 Asian crisis, the volatility and high
values of interest rates had triggered serious credit crunch, causing a downturn of the
economy and an escalating pressure on the currency. The Hong Kong’s government was
forced to revert to a rule-based system to strengthen the currency board system.

With use of the interest rate differential between the Hong Kong dollar and the
U.S. dollar, this paper attempts to examine empirically the impacts of these institutional
changes on the Hong Kong’s interest rate, and to evaluate the relative merit of rules ver-
sus discretion over three distinct regimes. Our results suggest that the stance of policy
making is associated with stability of the interbank market and thus the credibility of the
currency board. We employ a structural break model under the Bayesian framework so as
to determine the number and the type of structural breaks that are unique to the series
under consideration. In the sense that the timing of a regime change is estimated by the
model, rather than given ex ante. Finally, our empirical results should shed a light on

implications for monetary policies in Hong Kong and the dynamics of interest rate.



1. Introduction

Since the breakdown in the early 1970s of the Bretton Woods system, the choice of
an exchange rate regime has received a considerable attention in the international finance
literature.! A growing consensus is that a successful monetary regime should achieve price
stability and output growth. In general, the trade flow effect and the insulation effect are
commonly discussed for the relative merit of exchange rate systems. For example, the trade
flow effect hypothesis implies that fluctuations in the exchange rate hinder international
trade in goods and capital, thereby increasing volatility of domestic output measures and
reducing growth of output (Cunningham and Vilasuso, 1994; Kim, 2000). On the other
hand, Friedman (1953) stresses the advantage of flexible exchange rates on their insulation
properties. The insulation effect justifies the flexibility of monetary environment associated
with the floating system, and allows the government to use monetary and fiscal instruments
to reach internal balance. Unlike a pegged exchange rate, the monetary authorities are not
required to peg the local currency to a statutory rate. Thus, the economy can better adapt
to the external shocks. The insulation effect emphasizes the independent monetary policy
under the floating system. When the insulation effect dominates, the economy should
experience a output instability in a lesser magnitude.

In addition, the movement of interest rate has vital implications for the pegged coun-
try like Hong Kong (HK) with a well-developed financial sector and a high degree of capital
mobility. Under the currency board system, stability of the HK’s exchange rate depends on
an automatic interest rate adjustment mechanism—interest rate arbitrage. For instance,
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when banks sell U.S. (US) dollars to the Hong Kong Monetary Authority (HKMA), the
HK’s de facto central bank, the inflow of funds will lead to expansion of the monetary base;
on the other hand, when banks sell HK dollars to the HKMA, the contraction of the mon-
etary base will occur. The changes of monetary base will cause interest rates to fall or rise
accordingly, creating the market conditions conducive or counteracting to capital inflows
so as to restore exchange rate stability. Therefore, the credibility of the HK’s currency
board regime is maintained through the working of the interest rate adjustment. Since the
late 1980s HK has initiated several monetary reforms to strength its currency. The conse-
quences of these institutional changes have dictated HK’s macroeconomic performance in
the next decade and how well HK fared in the 1997-1998 Asian crisis. In particular, Kwan
et al. (1999) point out, “... the volatile and high interest rate had caused a serious credit
crunch in the banking system. In fact, Hong Kong’s real GDP experienced a 5 percent
decline in 1998, mainly as a result of the credit crunch. As the harmful effects persisted,
people might question the wisdom of keeping the currency board, thus creating further

pressure on the currency”.

The empirical research on the evaluation of the currency board system mainly focused
on movements of prices and output, only a few has paid attention to the importance of
interest rates on economic performance. Recent studies by Tse and Yip (2002a, 2002b)
address the impacts of exchange rate systems on interest rate behavior. Based on an event
study, they conclude that HK’s four major monetary reforms since 1988 have affected
its interest rate movements. Cheng et al. (1999b) maintain that the effectiveness of these
reforms dictates the well-being of the interbank market and the credibility of HK’s currency
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peg. In the view of Kwan et al. (1999), the HK’s monetary regimes in the late 1980s have
experienced three stages: a rule-bound regime, followed by a discretion-reliance regime,
and then back to a rule-based regime. The shifts in policy making change the public
confidence to a different degree and may have made HK an easy target to speculative
attacks during the Asian financial crisis. Therefore, it is of our interest to study the
reaction of the interbank market to the HK’s status quo. The policy suggestions for the

HK government to follow rules or to rely on discretion are offered.

In this paper, we attempt to provide empirical evidence of the HK’s interest rate
series to address the following issues: (1) What properties of the dynamics of the series
across different monetary policy regimes? (2) What are the implications associated with
the regimes identified by the model? (3) What is the relative merit of a rule-bound regime
and a discretion-based regime? (4) What are the impacts of interest rate fluctuations on

the credibility of the HK’s currency board system during the 1997-1998 Asian crisis?

This paper is organized as follows. Section 2 briefly overviews the monetary regimes in
HK, with an emphasis on the major monetary changes since the late 1980s and how interest
rate was responded. Section 3 outlines the methodology for the empirical investigations.
Specifically, we employ structural break models in the context of a Bayesian approach to
determine the number and the type of structural changes in the series under consideration.
The occurrence of structural breaks as a switch in monetary regimes is obtained in the
estimation. Sections 4 examines the series of interest rate and discuss the effect of monetary
regimes on the interbank market and on the credibility of the HK’s currency peg. Section
5 explores interest rate movement during the Asian crisis of 1997-1998. Section 6 offers
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concluding remarks.

2. Historical Background of HK’s Currency Board

In the nineteenth and the early twentieth centuries, HK, like China, was on the silver
standard. In 1935, as a result of the failure to stop huge silver outflows induced by the
US silver purchase program, China and HK abandoned the silver standard. On December
6, 1935, an Exchange Fund was established under the Exchange Fund Ordinance. HK
nationalized all privately held silver coins, and three designated note-issuing banks were
required to turn over all their silver holdings and receive non-interest-bearing Certificates
of Indebtedness (Cls) that entitled them to issue notes in return. The Exchange Fund
in turn sold the silver holdings for sterling and invested in sterling assets. From that day
onward, in order to issue more notes, the note-issuing banks were required to buy more Cls
in sterling from the Exchange Fund at the fixed rate of HK$16.45 = £1. The Exchange
Fund can control the growth of money supply through buying or selling CIs to the banks.?

Except for four years of Japanese occupation (December 1941 to August 1945), the
link between the HK dollar and the sterling remained intact for more than three decades
(from December 6, 1935 to June 23, 1972), until the post-World War II period when
sterling devaluations undermined the existing parity. After the second sterling devaluation
in November 1967, the inflationary pressure made it costly to peg the base currency to the
sterling. In July 1972, after the sterling was forced to float, the HK government decided to
abolish the peg to the sterling and to link its currency to the US dollar at the rate of US$1
= HK$5.65. However, the US dollar was not free from speculative attacks. Following the
second devaluation of the US dollar in 1973 and an inflow of capital to HK in 1974, the HK
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government was forced to let the HK dollar freely float against the US dollar on November

26, 1974. At that point, the first currency board system in HK ceased to operate.

During the period of the free-floating system from 1974 to 1983, the Exchange Fund
still sold CIs to the note-issuing banks for the HK dollar. Under this system, the Fund
maintained a deposit account with these banks, and a purchase of CIs was simply a transfer
of credit from the bank to the Exchange Fund’s account. From May 1979 onward, the
Exchange Fund required the banks to maintain 100 percent liquid-assets to cover against
the Fund’s short-term deposits, which was intended to control the money supply originating
from the banks. However, the requirement did not effectively limit the creation of HK dollar
credit since the banks could borrow foreign currency to acquire the liquid assets. Thus,
it led to the higher and volatile money growth during the 1970s than under the previous

currency board system.

During the early stage of the floating period, the value of the trade-weighted HK dollar
stayed fairly stable until 1982.3 In September 1982, the diplomatic negotiations between
China and Britain on the future of HK began. The political uncertainty originating from
the bilateral talks, coupled with the fear of China’s eventual sovereignty, had led to capital
flight, the collapse of the property and equity markets, banking crisis and panic selling
of the HK dollar (Jao, 1998). As a result, on “Black Saturday,” September 24, 1983, the

exchange rate of the HK dollar for the US dollar had fallen to an all time low of HK$9.55.

In order to avert the further breakdown of the financial system, on October 15, 1983,
the HK government announced the re-introduction of the currency board system. Two
days later, the government fixed the exchange rate at US$1 = HKS$7.8. The note-issuing
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banks had to pay the US dollar to purchase the Cls from the Exchange Fund based on the
official parity rate. The Fund had to keep US dollar reserves of 105 percent of the monetary

base, and to invest the reserves partly in interest-bearing US government securities.

Since the late 1980s, HK has initiated several key monetary reforms to strengthen the
credibility of currency board.* Before a necessary measure was taken in 1988, the Hong
Kong and Shanghai Banking Corporation (HSBC) was in charge of the interbank clearing
system. The HSBC was in a monopoly position to create money without requirement of
foreign exchange backup. The loophole in the monetary system created a downward bias
in the HK’s interest rate. In July 1988, Accounting Arrangements were introduced to ef-
fectively control over interbank liquidity and thus interbank rates. By limiting the HSBC’s
ability to expand credit, the monetary reform reduced the gap between the local and the
US interest rates. Since March 1990, the Exchange Fund has the right to issue Exchange
Fund Bills similar to three-month US Treasury bills. In order to increase the level of inter-
bank liquidity, the Liquidity Adjustment Facility (LAF') was open in June 1992 to act as a
discount window for local banks. With the new instruments in hand (Exchange Fund Bills
and LAF), the Hong Kong Monetary Authority (HKMA, its predecessor was the Office of
the Exchange Fund) was empowered with function of open market operations.® The intro-
duction of the facility helped reduce the volatility of the interest rate and the magnitude
of the interest rate premium. Kwan et al. (1999) claim that the availability of these inter-
vention tools has transferred a rule-based HK currency board into a discretion-dependent

institution, in which the HKMA was actively pursuing discretionary interventions.

In March 1994, HK adopted the revised mode of monetary operations to prevent the
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short-term interest rate from deviating the certain range set by the LAF. Such an active
intervention is expected to contain the level and volatility of the interest rate premium.
In the wake of devaluation of the New Taiwan dollar, the HK dollar came under a series
of speculative attacks. The rising pressure on HK dollar has led to questioning the sub-
stainability of the peg by many people. To restore the market’s confidence the HKMA
issued seven technical measures to strengthen the currency board system.® Two important
elements of the measures are the provision of an exchange rate guarantee of the aggregate
balance (Convertibility Undertaking) and a modification to a previous version of discount
window. The purpose of these two measures is to signal a strong commitment to the fixed
rules of the currency board and to stabilize the interest rate.” On the other hand, these
new institutions constrain the HKMA from exploiting the interest rate. Up to this stage,
the stance of the HKMA returned to a rule-bound regime by abandoning the use of high

interest rate as defense Strategy.8

As noted by Schwartz (1993), HK’s monetary institution has deviated from the tra-
ditional currency board after the introduction of intervention tools, with the HKMA more
inclined to discretionary policy making. Thus, we can demarcate the monetary develop-
ments in HK since 1988 into three regimes, as the HKMA shifted from a rule-bound regime
to a discretion regime, and then a comeback to a rule-based regime after adopting the new
technical measures. These changes in HK’s monetary regimes along with the introduction
of institutional reforms during the period provide us an opportunity to evaluate the rela-
tive merit of rules versus discretion. In addition, we can further examine the impacts of
the reforms in HK’s currency board system on the interbank rates as the high and volatile
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interest rate can cause a serious credit crunch in the banking system, and thus creating

further pressure on HK’s dollar.

3. Econometric Methodology

3.1. Structural Break Model

In the econometric literature, structural break refers to a change in the values of some
of the non-constant regression parameters over time, when the econometric model is under
dynamic shocks. There has been a large number of empirical studies that confirm the exis-
tence of trend-stationary models with multiple structural breaks. In addition to structural
breaks in level and trend, recent studies have found that the break point can occur in
variance. It is thus generally not realistic to assume a one-time break of a model that one
is working with. Failure to allow multiple breaks, if they exist, can lead to false inference
on unit root tests. In particular, without accounting for structural breaks in variance, the
series tend to exhibit persistence of volatility (Lamoureux and Lastrapes, 1990).

Wang and Zivot (2000) extend the regime-switching models of Carline et al. (1992),
Inclan (1993), and Stephens (1994) and then use several model selection criteria to deter-
mine the number and type of structural changes. Specifically, they use marginal likelihoods,
posterior odds ratios and Schwarz’s Bayes Information Criterion (BIC) to select the model
with the appropriate pattern of structural breaks that better describes the data-generating
process of the series. The model is analyzed in the Bayesian framework and the estimation
is achieved via the Gibbs sampler.

Wang and Zivot (2000) also re-visit the empirical work by Garcia and Perron (1996)
and Ben-David et al. (2003) on the US real interest rate and the US GDP series. Their
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Bayesian approach accurately captures the break dates and generates reliable estimates of
the models. In addition, they find that the version of the structural break model in Garcia
and Perron, in which regime changes in mean and variance must occur at the same time, is
too restrictive. In Wang and Zivot’s model, such a restriction does not exist. In the next
section, we will briefly describe the model and refer the reader to Wang and Zivot (2000)

for technical details.

In order to examine the dynamics of the series, the model for allowing multiple struc-

tural breaks in level, trend and/or variance is generalized as follows:

Yt = ar + bt + Z¢jyt—j + Stug, (1)
j=1

ut|Qt~udN(0,1) for t=1,2,...,T

where €; denotes all available information up to time ¢. In equation (1), the parameters
at, by and s; are subject to m < T regime-shifting. The break dates are denoted by
ki,ka,...,k, and are allocated among the observations, ie. 1 <k; < ko <...<k,, <T.
Therefore, there are m + 1 regimes in T observations. Each regime ¢ is characterized
by a¢, by and s; which are given by values of «y, 8; and o; for i = 1,2,...,m + 1 and
ki1 <t < k; with kg = 1 and k,,41 = T + 1. The autoregressive parameters ¢, are

assumed to be identical across regimes.

A number of empirical structural break models are embedded in the specification
of equation (1). For example, to account for structural changes in both level and trend
(holding the variance constant across regimes) in the series such as the GDP level, equation
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(1) can be written as (henceforth Design I):

ye=ar+bit+ > by +tou, t=1,2,...T, (2)
j=1
where a; = a1, a9, ..., am41 and by = 1, B2, ..., Bm+1. For data such as the inflation and

the interest rate, the data-generating process may undergo the regime switching only in

mean and variance without obvious trend effect (henceforth Design II):

yt:at+z¢jyt_j+stut, t=1,2,...,T, (3)
j=1

where a; = a1, a9, ...,amy1 and s = 01,02, ...,0m,+1. Finally, we also employ the follow-
ing two specifications as sensitivity tests for Designs I and II. Specifically, the structural

break model in mean, trend and variance (henceforth Design III):

Yt :at+btt+z¢jyt_j + s, t=1,2,...,T, (4)
j=1

and the breaks only occur in level (henceforth Design IV):

yt:at+2¢jyt_j+aut, t=1,2,...,T, (5)
j=1

Overall, equations (1) through (5) can be expressed in a matrix form as:

yr = ;B + squy, (6)
where x} = [I1, ,<t<k, t-I, <t<k, yi—;] and B = (ay, Bi, ¢;) fori=1,2,...,m+
land j = 1,2,...,r. Ig is an indicator variable for event E. The vector of unknown
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parameters in equation (1) is § = (B’,0’,k’). Given the normality assumption and the

observed data Y = (y1,...,yr), the likelihood function of (6) is of form:
o 1 < (yr — ;B 2
t t
L(O)Y) x (H st> exp {—5 ;1 } . (7)

where o stands for proportionality since the density function in equation (7) ignores a

normalized constant.

3.2. Determination of the Number of Structural Breaks

In order to determine the number of structural breaks in the time series, the flexibility
of the Bayesian approach facilitates the tackling of the problem of multiple breaks as Wang
and Zivot (2000) indicate. First of all, the candidate models for comparisons do not have
to be nested. Each competing model has its posterior probability for evaluation. Second,
although the number of breaks is unknown, the Bayesian framework provides a natural
way of determining the number of breaks as a model selection problem. With the posterior
probability of a model, we can evaluate how likely it is that a model with m breaks will
occur against another model with n breaks where m # n. In this study, we use the
Schwarz’s BIC for model comparison.”

The BIC for a model with m breaks can be used to determine the number of structural

breaks and it is defined as:

BIC(m) =2In L(Oxe|Y) — An(T), (8)

where the likelihood function of L(:|-) is equation (7) evaluated at the posterior means
of 6 based on the output of the Gibbs sampler, and A\ denotes the number of estimated
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parameters in a m structural breaks model, with T observations of the series. By the

definition of (8), the model with the highest posterior probability has a larger BIC value.!®

4. Data of Interest and Empirical Findings

The data consist of monthly observations of the HK and US three-month interbank
rates.!! In order to evaluate the HK monetary reforms from the late 1980s, the data cover
the period of 1986:1-2001:12. The interest rate differential is defined as the domestic
interest rate (HK) minus the US interest rate.

Figure 1 depicts the three-month interbank rates of the two economies, and Figure 2
shows the three-month interest rate differentials between the HK and US rates. Figure 2
highlights the interest rate differentials rose significantly at the end of 1997 with an indi-
cation of the risk premium for holding the HK dollar during the crisis period. As weak
confidence swamped in the market, the risk premium and thus the interest rate differential
would keep rising without the proper functioning of interest rate arbitrage. For HK, the
rise was significantly higher than that in the previous period as it was related to the defense
of the currency board regime under the successive speculative attacks in 1997/1998.

In this section, we present the empirical results of structural breaks in HK interest
rate differentials. The number of lags was chosen based on the AIC criterion from the
ordinary least squares without assuming structural breaks. The result supported one lag
models, and suggested that the higher-order lags are not significant under any sensible
levels.

Table 1 displays the results of Bayesian estimation for the interest rate series in ques-
tion. The results of the model selection which determine the number of breaks are tabulated
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in Appendix. The second column of Table 1 shows the posterior means of the estimated
parameters, followed by the unconditional means based on the estimates in the second col-
umn along with the autoregressive parameters. The fourth and fifth columns summarize
the standard errors and medians associated with the estimates, respectively. The last two
columns report the 95% quantile-based confidence intervals with respect to the estimation
of particular parameters. The last row presents the posterior mode for possible break dates
that are estimated by Bayesian inference. Finally, Figure 3 shows the posterior distribution

of the break dates with the series under consideration in time.

In order to determine the number and the pattern of the structural breaks, we estimate
the models with m breaks (m =0,1,2,...,6), and then choose the model that maximizes
the BIC criterion. Inferences are based on 2,000 draws of Gibbs sampler, after dropping

the first 500 simulation as the burn-in period.

In the case of HK-US interest-rate differential, the logarithm of the marginal likelihood
and the BIC values for each model with m breaks are In f(Y|m = 0) = —268.46, BIC(m =
0) = —552.67; In f(Y|m = 1) = —216.35, BIC(m = 1) = —464.22; In f(Y|m = 4) =
—127.66, BIC(m = 4) = —334.10 and In f(Y|m = 5) = —11542, BIC(m = 5) =
—325.39.12 Obviously, the model with no structural breaks is not supported by the BIC.
Thus, there is support for the existence of structural breaks in the series. Among the
competing models with a given number of breaks in level and variance, the model with
m = 5 breaks is favored by the BIC. To ensure that the form of the structural breaks in
variance is robust, we also estimate the model with five breaks in level but with a constant
variance over time. For this model, the logarithm of the marginal likelihood is —191.22
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and the BIC is —450.72. Thus, the evidence is still in favor of the structural breaks in

mean and variance over the one with constant variance.

With the structural break model (m = 5), the interest rate differential between HK
and US is distinguished by five break dates over the period 1986-2001 (Figure 3), including

one outlier identified in mid-1991. Each of them is associated with a major monetary reform

in HK.

Table 1 provides the posterior estimates from the m = 5 model. The first break
date occurs in June 1988 with the mean differential equal to -.650 (calculated from &y =
—.621) and the mean volatility 61 = .915. The significant and negative interest-rate
differential means the level of HK interest rate is below the US level. In that sense, prior
to the Accounting Arrangements of 1988, HK’s largest commercial bank (the HSBC) was
able to create money without an appropriate increase in the US dollar backup, causing a
substantial downward bias of about 84 basis points (= —.65 — .19) in the HK-US interest
rate differential. When the Accounting Arrangements were installed, the legal loophole
as mentioned above was removed and the HSBC can only conduct interbank operations
under a cap set by the HKMA, and hence the interest rate differential turned out to be
positive after June 1988 as can be seen from &s. HK’s three-month interbank rate was
about 19 basis points above the US counterpart. A comparison of the estimates of o1 and
oo shows that the Accounting Arrangements greatly diluted the role of the HSBC as a
clearing bank and lowered the variability of the interbank rate. The volatility after the

monetary reform was reduced to only one-third of ;.

On top of the strong HK dollar since mid-1991, the rising price level in April 1991
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misled the HK officials to using contractionary monetary policy by withdrawing HK$100
million from the interbank market (Tsang, 1999). The Hong Kong Association of Banks
(HKAB) responded the drain of liquidity by raising interest rates in May 1991, and the
other banks followed suit. Although the HKAB cut down the interest rates in the following
month, the activist monetary policy was under severe criticisms. As Bowring (1991) com-
ments, “Trying to tackle inflation with interest rates shows a woeful lack of understanding
of the system [the currency board]”. As a result, the interest rate spreads went up to 2.120

as measured by &g in Table 1.

Despite a temporary surge in mid-1991, HK’s interest rate almost converged to the
US interest rate later in a month. Over the period from mid-1991 to early 1997, several
economic developments in HK helped the interbank market stabilize and reduced the risk
premium relative to the US rate: the LAF, the HK version of discount window, was
introduced in 1992 and the HKMA adopted an interest rate target in 1994. The spreads of
interest rates between HK and the US were close to zero and the volatility of the differential

was significantly reduced, as indicated by &4 and 64 in Table 1.

For the impacts of the Asian financial crisis, the implied mean for &5 in Table 1 is 1.21,
suggesting that the Asian financial crisis did lead to a hike in HK’s three-month interbank
rate versus the US counterpart. Also, the results in Table 1 show that 5 = 2.427, a
measure that is significantly higher than those in the previous periods. This suggests that
the regional economic turmoil did not only cause an increase in HK’s interest rate, but also
higher volatility in the interest-rate differential. In some sense, the HKMA was responsible
for the volatile interbank market. As the speculative attacks against the HK dollar occurred
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repeatedly in late 1997, the HKMA had used the strategy of high interest rate defense. At
one point, the interbank rates shot up to 300 percent briefly in late October 1997 (Cheng
et al., 1999b). The drain of interbank liquidity and the unprecedented high interest rates

have caused a great pain in both business and banking sectors.

The impact of the economic downturn caused by the Asian crisis on HK’s interest
rate was manifested by the 1.2% risk premium on HK’s interbank rate. One possible
explanation is that during the crisis period, HK failed to allow its currency to depreciate
against the US dollar in order to cushion the shocks and to ease the rising pressures on HK’s
interest rates. In other words, the rigidity of the currency peg in HK failed to devalue the
HK dollar in face of external shocks. Therefore, interest rates have to contain the burden
of shocks. Figure 3 indicates that the sustainability of the currency board regime during
the Asian crisis was achieved at the expense of the interest rates as the risk premium rose
significantly. The standard deviation of the HK interest rate differential was about 243
basis points, a relatively high variability in magnitude. In sum, the higher interest rate
premium and variability were responsible for deepening recession in HK during the Asian

crisis.

The failure of high interest rate defense along with the painful recession from the
credit crunch forced the HKMA to issue the technical measures in order to strengthen
the linked system. With the introduction of technical measures in the anti-crisis package
and the eventual fading out of the crisis, the HK three-month rate once again fell to the
US level during the post-crisis period. As the estimates shown in Table 1, there are two
striking features in the post-crisis period: The level of the HK-US interest rate differential
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decreased substantially from 1.21 basis point during the crisis period to the estimate of
ag close to zero. Similarly, a significant reduction in volatility was observed from 2.427 to
.264. The narrowing down and the stability of the interest rate differential between the

US and HK dollars is likely attributable to the effective anti-crisis measures.

From 1988 to 1999, the HKMA was pro-actively using discretionary measures to in-
tervene in the interbank market. They strongly believe that manipulating the interest rate
can deter the vicious speculative attacks and maintain the exchange rate stability. On the
other hand, during the financial crisis such unnecessary intervention policy was vulner-
able to public criticisms and market pressure. It was until the technical measures were
adopted in late 1998 that the HKMA reverted to the rule-based system again. Therefore,
we can consider that HK’s monetary regimes have experienced three major stages since
the currency board system re-installed in 1983: a rule-bound regime until mid-1988, a
discretion-reliant regime from 1988 through the crisis period in early 1999, and then a

return to a rule-based regime from 1999 onward.

Based on our results in Table 1, the relative merit of rules versus discretion can be
evaluated. Throughout the discretion regime when the HKMA actively use the intervention
instruments, the interest-rate differential remained relatively high in level and volatility.
On average, the interest-rate differential was about .89 basis point whereas the average
spreads in two ruled-bound regimes stayed close to zero. The same result can be inferred
from comparison of the volatility of the interest-rate differentials across three regimes. The
interbank market was relatively stable without the active interventions by the HKMA.
Therefore, it seems to suggest that it is better for the HKMA to use passive policy making
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and allow the system to go on 'auto-pilot’.

Finally, our model can be considered as an improvement over the GARCH model used
in Tse and Yip (2002a, 2002b). First, the break points in the series are not determined ez-
ante in our analysis. T'se and Yip divide the sample period based on the certain economic
events which are not data-dependent. Second, by accounting for the structural changes in
mean and variance, our estimates are more reliable, while their estimation without such
dynamic features produces highly persistent autoregressive coefficients. Third, as Doornik
and Ooms (2000) have rigorously shown that the feature of dummies in the GARCH
specification could lead to a multimodality problem in the sense that the statistical infer-
ences may not be reliable. Fourth, the quasi-maximum likelihood (QML) estimation of
the GARCH model was implemented by Tse and Yip (2002a, 2002b). However, Engle and
Gonzalez-Rivera (1991) suggest that the precision of the QML estimator may be low which
could compromise the power of the hypothesis tests. Finally, the GARCH(1,1) specifica-
tion was chosen without a formal model selection process. Under the Bayesian framework
we are able to select a better model in comparison of posterior probabilities, and thus the

sub-optimal problem can be considerably reduced.

5. Credibility of the Currency Board Regime during Asian Crisis

In this section we further discuss the relationship between interest rate movement and
the credibility of the HK’s exchange rate system during the 1997-1998 financial turmoil.
According to uncovered interest rate parity, the interest rate differential between the do-
mestic and foreign countries is equal to the expected depreciation/appreciation of the local
currency. If the differential appears to be large, it may lead to an expected appreciation
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of the spot rate in the future and signal that the currency peg system is less credible.
Thus, the interest rate differential is commonly used as predictors of currency crises.'?
Furthermore, Galindo (2001) base on Bertola and Caballeros’ (1992) theoretical argument

to estimate credibility of Colombia’s exchange rate target zone. His empirical findings

show that the volatility of the interest rate differential increases as credibility decreases.

The credibility of the HK’s linked exchange rate during the crisis period can be inferred
from Table 1. If we consider the period July 1997 through February 1999 as the crisis
period. As shown in Table 1, the volatility of the interest rate differential in this regime
reached at 2.427, measured by 65, a substantial increase in magnitude as opposed to that
before the outbreak of the Asian crisis. To some extent we can interpret the large interest
rate fluctuations as the rising pressure on the HK dollar. This result can be confirmed
by Figure 4 where it shows the spot exchange rate between HK and US dollars over the
period 1996 to 2001. The exchange rate fluctuates between 7.74 and 7.75 since 1996 except
for the big dip (or appreciation) in October 1997 when the first attack on HK dollar was
launched. Our estimation shows that the break point of such a variance change occurs in
July 1997, implying the HK dollar came under pressure of appreciation long before the
actual speculative attacks started.'#* Only until February 1992 did the establishment of
technical measures lower the volatility of the interest rate differential to .264, almost 10
times less than what it was during the crisis period. A stable interest rate also restored
the public confidence on the currency, the credibility of the peg improved after adopting
technical measures. Finally, the result in this section also imply that the exercise of
discretionary powers is not an effective tool to strengthen the credibility of currency board
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as the volatility of the interest rate tends to be higher.

6. Conclusions

Hong Kong’s monetary developments since the late 1980s provide us a unique natural
experiment to study the macroeconomic implication of the interest rate differential. Its
experiences of monetary reforms and the Asian financial crisis also reflects the trends of
HK’s monetary regimes from rules to discretion. Our empirical results obtained from the
structural break model show that HK’s institutional changes caused different dynamics
of interest rate, and the HKMA’s engagement in more discretionary interventions in the
money market might have produced unfavorable recession during the crisis period.

Our results indicate that in the absence of the Accounting Arrangements in 1988,
the HSBC was able to take advantage of creating money without a parallel amount of
foreign exchange backup, causing a downward bias in the HK-US interest-rate differential.
The introduction of the Accounting Arrangements has limited the ability of the HSBC to
expand credits, as a result, the HK-US interest-rate differential returned to positive and
the volatility greatly reduced.

The empirical evidence also shows that the adoption of the LAF and acquirement of
other new intervention tools in the 1990s led to a reduction in both the level and volatility
of the interest-rate differential, except for a temporary surge in mid-1991. We also found
that the impacts of the Asian financial crisis in 1997-1998 were substantial: the level and
volatility of the interest rate differential were unprecedentedly high, causing the deepening
recession and the severe credit crunch at that time. Fortunately, the timely anti-crisis
packages implemented in late 1998 dramatically reduced the level and volatility of the
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HK’s interest rate as the measures effectively increased market’s confidence in the peg.
This paper also discusses the stances of the monetary policy across three regimes.
The HKMA'’s active involvement in the money market tends to disturb the tranquility of
interest rate by raising the level and the volatility. Instead, the HKMA should adhere to
the fixed rules without the use of any discretionary interventions. Our observation is in fact
consistent with what Kwan et al. (1999) indicates, “[Currency board’s| credibility, however,
depends critically on whether the government has the reputation for strictly following fixed

rules, rather than relying on discretion”.
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FOOTNOTES

. For example, Mishkin (1999) provides a critical view of different types of monetary
policy regimes. Calvo and Mishkin (2003) and Levy-Yeyati and Sturzenegger (2003)
study the impacts of the choice of exchange rate on macroeconomic performance.

. For discussions of developments of the HK’s currency board, see Schuler (1992),
Schwartz (1993) and Williamson (1995).

. See Table 1 in Jao (1998).

. See Tse and Yip (2002b) for further details on the currency board reforms in HK and
their impacts on the interbank market.

. The HKMA was created in April 1993 by merging the Office of the Exchange Fund with
the Office of the Commissioner of Banking. For its specific functions and objectives,
see the HKMA’s web page at http:// www.info.gov.hk/hkma/gdbook/eng/h/hkma.htm.
. The HKMA took recommendations from researchers by issuing the conceptually-
equivalent HK dollar put option. The provision of the rule-based scheme reduces
substantially the exchange risk of the banks. See Chan and Chen (1999), Cheng et al.
(1999b), and Lui et al. (1999) for detailed accounts of the design of put options.

. In fact, there is the eight technical measure announced in September 1998 in which
the HKMA made a more explicit guarantee concerning the length of the period of the
Convertibility Undertaking, see Cheng et al. (1999b) for the details of the measure.

. This view is shared by Cheng et al. (1999a), “... these measures [technical measures]
reflected a fundamental reversal of the HKMA’s prior conviction that high interest

rate was a necessary evil in fighting against currency speculators and signaled an
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10.

11.

12.

13.

14.

acceptance of the argument that the HKMA needed to take concrete actions, not

mere words, to boost confidence in the peg”.

. Wang and Zivot (2000) also use other posterior odds ratios associated with two differ-

ent prior distributions of structural breaks. Using Monte Carlo simulations, however,
they show that the BIC consistently selects a correct model among three selection
criteria. Thus, the BIC is considered as a reliable criterion.

Note that our definition of the BIC is different from the one used in Wang and Zivot
(2000). In other words, the BIC they choose is the negative version of ours so that
they select the model with the smallest BIC value.

The interest rate for HK is the interbank rate. The corresponding interest rate for the
US is the Eurodollar rate LIBOR (London Interbank Offered Rate) which is also an
interbank rate. Specifically, it is an average of London bank quotes at 11 a.m. London
time. Some 20 quotes are taken, the highest and lowest are removed.

See Appendix for a complete result of the model selection.

Blanco and Garber (1986), Grilli (1990), Goldberg (1994) and Miller (1996) make
use of the interest rate differential to estimate the probabilities of speculative attacks.
Flood and Rose (2002) base on uncovered interest parity to predict occurrence of
currency crises of the 1990s, but the results are mixed.

In the case of Colombia, Galindo (2001) also detects a drop of credibility of the

exchange rate target zone before the international financial turbulence.
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