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Abstract

This article investigates the effects of interest rates volatility on stock market
returns and volatility using weekly returns on the KOSPI 200 and the NCD 91-day yield
over the period from 31 January 1992 to 16 October 1998. A GARCH(1,1) augmented with

interest rates and assuming a s XGHQW{IV W GLVWULEXWLRQ IRU HUURU

relationships. Conditional market return is found to have a negative and significant relation
with interest rates while the conditional variance of returns has a positive but not
significant relationship with interest rates. These results indicate that interest rates have a
strong positive power for stock returns, and a weak predictive power for volatility.
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1. Introduction

In the empirical finance literature, two distinct interest rates effects on stock returns and volatility have
been the focus of considerable amount of research in recent years. The first is the well documented
empirical relation between market volatility and the level of short term interest rates. Campell(1987),
Breen et al. (1989), Shanken (1990), Glosten et al. (1993), and Whitelaw (1994) report a significant
positive relation between market variance and the nominal one-month T-bill yield. The second effect is
the direct relation between the market risk premium and short-term interest rates. Fama and Schwert
(1997), Campbell (1987), Ferson (1989), and Shanken (1990) find that nominal T-bill yields are
negatively correlated with future stock returns.

However, the studies cited above, have dealt mainly with the U.S market. Studies on the
predictability of stock returns and variance in emerging equity markets have yet to document the
predictive power of interest rates. De Santis et al. (1997) study the dynamics of expected stock returns
and volatility for fourteen emerging equity markets but did not study the forces that drive them.
Bekaert and Harvey (1997) study the volatility in twenty emerging equity markets but fail short to use
interest rates as an explanatory variable for volatility.

In light of the argument above, the purpose of this study is to contribute to the existing
literature on the relationship between interest rates and stock returns and volatility by examining the
predictive power of interest rates volatility on stock returns and volatility in Korea. The contribution of
this paper is threefold. First, it contributes to the literature on the relationship between interest rates and
stock market returns by showing that this relation is conform to those found in the U.S. markets.
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Second, contrary to results reported in the U.S. markets, the conditional market volatility is positively
but not significantly related to interest rates. Third, the present study uses the volatility of interest rates
rather than level interest rates. Two reasons justify this choice. 1) Results not reported here show that
interest rates need to be differenced once in order to be stationary. 2) The volatility of interest rates is
more appropriate because interest rates have acknowledged a lot of changes over the period of study
owing to the strong dependence of the Bank of Korea from the Government.

The remainder of the paper is organized as follows: section 2 outlines the empirical models and
estimation methodology. Section 3 describes the data, and section 4 provides a discussion of empirical
results. Section 5 presents the summary and the conclusion.

2. Econometric methods and estimation methodology

In this section, I discuss several models that I use to test for the influence of interest rates volatility on
stock market returns and variance. Since a characteristic of speculative prices is volatility clustering, I
model the conditional variance using a variation of the Generalized Autoregressive Conditional
Heteroskedasticity (GARCH) process first introduced by Bollerslev (1986).

Let Y, denotes the return on the market index between time t—1 and time t. I assume that the
index return is linearly related to an autoregressive component and to its own conditional volatility.
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where y,, 7,, @, a, and B are constant parameters. Y., &, O'tz_j are the lagged returns,

innovations and variance respectively. They are conditioned on the information set y/,_,. Equations (1)
and (2) are jointly estimated after choosing the order for q and p and specifying the assumptions about
the distribution of error terms. I choose the appropriate lag lengths for equations (1) and (2) by using
the results from the Schwartz (1978) test. Results not reported here enable us to fix p=q=1. I assume
WKDW HUURU WH U PtMistrd@ién.R e dhoiveWXhGt de@sMy fs\dictated by the inability
of Gaussian GARCH models processes to account for the leptokurtosis of most series, an issue that is
likely to be more relevant when using frontier market data.

The probability density function (p.d.f) of a random variable &,, that is distributed in a scale t

distribution t( 4,S,v) with mean z and scale parameter S, and with v degrees of freedom is written
as follows':
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where I'(.) is the gamma function, and 2 <v <. When v — o, we have a normal distribution, so
that the lower v, the fatter the tail. In order to appreciate the impact of interest rates changes on the
weekly conditional market returns and variance, I consider two models: model 1 without interest rates
changes, and model 2 with interest rates changes in both the mean and the variance.

Model 1:
Y=Vt Yo tén » &/ > t(u,s’,v) ®)
O'tz = a)+05<9t2_1 + ﬁcrtz_l (6)
Model 2:

' SeeBoxetal. (1994), p. 283.
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Y=y +n Yo tnahtes s /vy = t(u,s,0) (7)

ol =o+agl, +Bol, +Ar, (8)
where other parameters are defined as before, and r, measures the changes in interest rates or interest
rates volatility.

3. Description of the data

I examine weekly data on the Korean Stock Price Index 200 (KOSPI 200) for the period from 31
January 1992 to 16 October 1998, and weekly Negotiable Certificates of Deposits 91-day yield (Korea
NCD 91-day yield) over the same period, making 350 observations after computation of returns. The
source of the KOSPI 200 price series is the Emerging Market Database (EMDB), and the NCD 91-day
yield is downloaded from the Bank of Korea. I compute the continuously compounded weekly returns
as Y, =100*In(P, /P_,). P, is the index price at time t, and B_, is the index price at time t—1. The

NCD 91-day is also continuously compounded and first differenced because the goal is to appreciate
the influence of changes (or volatility) in the NCD 91-day yield on stock market returns and volatility.
Throughout the paper, interest rates should refer to volatility or changes in the NCD 91-day yield.
Table 1 below reports the summary statistics for weekly stock market returns and interest rates
volatility.

Table 1:  Summary statistics

Variable Mean S.D. S K JB. Autocorrelations
A %) e Ao
Y,  -0.171 4410 -0.222 6.482 179.637 1588 10.319 10.382 23.265
(0.208) (0.006) (0.016) (0.008)
I -0.022 0576 3.915 43.427 24728.000 3573 3.632 5071 20.292

(0.059) (0.163)  (0.167) (0.027)

Notes: Descriptive statistics for the sample period 31 January 1992 to October 1998. Variables include the weekly returns on the KOSPI 200, and the
NCD 91-day middle rate; S.D., S, K, and J.B. stand for standard deviation, skewness, kurtosis, and Jarque-Bera respectively. Ljung-Box Q-
statistics are reported and the corresponding p-values are in parentheses.

Skewness and kurtosis are clearly observed, leading to a high valued Jarque-Bera test which
indicates non-normality of the distribution. Except at lag 1, serial correlation is detected in the rest of
the weekly market return series. The Q-statistics for squared returns, not reported here show strong
autocorrelation, thereby suggesting that a GARCH parameterization might be appropriate.

4. Empirical results
Maximum likelihood estimates of models 1 and 2 are reported in table 2.
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Table 2: Estimates of model 1 and model 2

Y 0 7 7, ) a i A ) Log-lik.
Model 1 -0.103  0.030 -- 0.337 0.095* 0.891*  -- 6.468* -959.452
(-0.559) (0.524) -  (1.186) (2.588) (21.492) - (2.738)

Model 2 -0.119 0.016 -0.958* 0.284 0.083* 0.905* 0.268 6.593* -956.445
(-0.655) (0.298) (-2.543) (1.095) (2.587) (24.282) (0.299) (2.764)

Notes: Model 1 is without interest rates while model 2 includes interest rates volatility in both the conditional mean and variance. v is the degrees of
freedom for the conditional t-distribution, and Log-lik. v is the log-likelihood function. t-ratios are shown in parentheses. * indicates significance
at the 5% level. Estimate of the tail-thickness parameter shows that the hypothesis of normality is strongly rejected.

I first discuss the estimates of the conditional market variance equations parameters, and then
discuss estimates of the conditional mean equations.

Point estimates of conditional variance parameters are nearly identical for models 1 and 2. The
results indicate that the conditional volatility of returns is quite persistent for both models, with the
sum of & and £ being 0.986 for model 1, and 0.988 for model 2, implying a volatility half-life of

about 49 weeks for model 1, and 57.41 weeks for model 2. The results for model 1 are similar to Chou
(1988) who reported a persistence parameter of 0.986 for U.S. weekly data, which represents a
volatility half-life of 49 weeks. The half-life of volatility shocks for Korean weekly data estimated in
model 2 is 57.41 weeks, considerably greater than that of the U.S. market.
S$OWKRXIK WKH UHWXUQ YV fquitRaQddgMkrbtyWt\is &8 Bddibrélafting:R KD Y H
the sum of & and S is significantly less than one’, implying that, though it takes a long time, the

volatility process does return to its mean. The unconditional mean of the GARCH(1,1) process is
calculated as the ratio of @ to the difference between 1 and the sum of & and £. For the KOSPI 200,
over the sample period, this turns out to be 0.2407 for model 1, and 0.2367 for model 2, which are very
close to the square of the unconditional volatility reported in table 1.

Contrary to model 1, models 2 includes directly the interest rates in the conditional variance
and mean equations. Estimate of A in the variance equation (8) is positive. This is consistent with
results reported by Campbell (1987), Breen et al. (1989), Shanken (1990), Glosten et al. (1993), and
Whitelaw (1994); but contrary to their results, the present relation is not statistically significant. The
inclusion of the interest rates in the conditional variance does not significantly distort the estimates of
o, o, and A either. This result indicates that interest rates do not help in predicting volatility in
Korea.

In the conditional mean equation (7), estimate of y, is negative and significant at the 5% level.
This strong negative relation between conditional market returns and interest rates is consistent with
the results of Campbell (1987), Ferson (1989), Shanken (1990), and Fama and Schwert (1977). This
result indicates the strong predictive power of interest rates on market returns. It is worthwhile to
notice that the difference in the log-likelihood function in both models is not significant.

Finally, I carry out a diagnostic check for models 1 and 2. Table 3 reports the results.

2 A one-sided test that the sum of & and ﬂ is greater than or equal to one yields a test statistic of -2.54, which is greater (in absolute value) than the

5% critical value of -1.96.
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Table 3:  Diagnostic check

Standardized residuals L.B. Q-statistics for
I standardized squared
&0/, residuals

Skewness Kurtosis Q) Q (10)

Model 1 -0.014 4.495 0.012 12.189
(0.912) (0.273)

Model 2 -0.025 4,549 0.002 13.194
(0.965) (0.213)

Notes: Q (1) and Q (10) are the Ljung-Box Q-statistics. P-values are in parentheses.

Table 3 shows that both models are fairly specified. The kurtosis is now 4.495 for model 1, and
4.549 for model 2, which is quite an improvement from the original series (6.482). Table 3 also shows
a small negative skewness (-0.014 for model 1, and -0.025 for model 2) as compared to the original
series (-0.222). Furthermore, the Q-statistics for the standardized squared residuals have p-values
ranging from 0.213 to 0.965 while they were all 0.000 in the original series. These tests confirm the
fact that not only returns have no remaining ARCH effects, but also that the models are fairly
specified.

5. Conclusion and policy implications

This paper investigates the effects of interest rates changes on the stock market returns and volatility in
Korea. It estimates two GARCH (1,1) models: model 1 without interest rates, and model 2 which
includes interest rates in both the conditional mean and variance.

I found that estimates of conditional market returns and variance parameters are nearly identical
for both models. Meanwhile, the conditional market returns is shown to have a negative and significant
relation with the interest rates conforming to the results reported in the U.S. market. The conditional
variance is positively related to the interest rates but this correlation is not significant as compared to
the one documented in the U.S. market. These results indicate that interest rates have a strong
predictive power for stock returns in Korea, and a weak predictive power for volatility. Finally,
diagnostic checks confirm that the models are fairly specified.

The results of this paper have an important policy implication for investors. It is well known
that the interest rate is the price of capital allocation over time. A high interest rate attracts more
savings, whereas a reduction in the interest rate encourages higher capital flows to the stock market by
those expecting a higher rate of return. Investors should therefore pay attention to the monetary policy
as a mean for adjusting their investments.
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