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Abstract

One of the important questions in studies of asset
return and volatility has been how long the
effects of shocks persist. In this research, the
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medified R/S statistic of Lo (1991) and the robust
semiparametric method of Lobato and Robinson
(1997} are applied to investigate the long
memory properties in return and volatility of
Asian financial markets. For the return series, we
find little evidence of long memory, while the
empirical results support the hypothesis of long
memory in volatility for Asia-Pacific stock
markets. We also discuss the possible causes of
spurious long memory effect in volatility, namely
aggregation, size distortion, and shifts in variance.
Monte Carlo Simulation is conducted to
investigate the test size of MRS test, GPH test
and LM test. The simulation evidence shows that
size distortion iS more severe when the
data-dependent rule for calculating the variance
of test statistics is applied. Qur empirical
evidence shows that spurious long memory effect
in volatility might occur as a result of shifts in
variance for Thailand, Hong Kong, and Japan
stock markets. This research then provides
simulation results to investigate the bias in the
option pricing when the true DGP of conditional
volatility is long memory process, but use the
simple GARCH option pricing model to price.
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Understanding  volatility in emerging
capital markets is important for evaluating
investment and asset allocation decision, for
pricing derivative assets and for determining the
cost of capital. This research investigates the long
memory properties in volatility for emerging
Asian stock markets.  Stationary processes

~ exhibiting long-term, persistent fluctuations are

termed iong-range dependent. A key feature of
these processes is that their autocovariance
function decays hyperbolically, rather than
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exponentially. Empirical results generally find
no evidence of long memory in stock return
series. The work of Ding, Granger, and Engle
(1993) has motivated a variety of studies on the
long memory property in volatility. Based on
the evidence of strong persistent autocorrelation
in the squared and absolute value of returns, one
might be interested in applying long memory
tests to the squared observations or other
pertinent  variables. However, the squared
observation and other variables are only proxies
for the conditional variances. Implementation of
the long memory tests to volatility remains an
important issue.

The empirical regularity of long memory in
volatility has been criticized as lack of theoretical
justification. Andersen and Bollerslev (1997)
provide a theoretical justification of long memory
in volatility. They formulate a version of the
mixture of distributions hypothesis (MDH) for
return and interpret the volatility as resulting
from the aggregation of numerous components
that include some short-run decay components
and others possessing long-run dependence.

An important issue in the studies of long
memory effect is the possible causes of spurious
long memory effect. Spurious long memory
effect might be caused by aggregation and shifts
in variance'. Lobato and Savin (1998) have
empirically tested whether the long memory
effect in volatility is a spurious effect due to
structural changes in variance. They conclude
that for the U.S. stock market data the long

memory volatility appears to be real, not spurious.

However, their testing results are misleading
because their investigation is based on arbitrarily
selected sub-samples.

This reseach extends previous studies by
providing a more extensive and systematic study
of stock market dynamics in several respects.
First, international evidence concerning long
memory in stock returns and volatility is
explored. This task is particularly important for
the Asian Pacific financial markets, becanse
many would believe that the recent Asian
financial crisis has a long run effect on the
market's perception of volatility. Second, we
applied both the modified R/S test and the robust
semiparametric procedure of Lobato and
Robinson (1997) to detect long memory in stock
returns and volatility. Third, the possible causes
of spurious long memory effect are investigated.
Emerging market is marked by frequent, sudden
changes in variance. This research then provides
simulation results to investigate the bias in the
option pricing when the true DGP of conditional

volatility is long memory process, but use the
simple GARCH option pricing model to price.
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Empirical tests of long memory in
volatility are usually conducted by applying long
memory test methods to the squared observations
or other pertinent variables. However, the
squared observation and other variables are only
proxies for the conditional variance,
Implementation of the long memory tests to the
volatility remains an interesting task.

Two useful tests for long memory are the
methods of Geweke and Porter-Hudak (1983),
henceforth GPH and the rescaled range (R/S)
statistic proposed by Hurst (1951} and medified
by Lo (1991). Robinson (1994) argued that
despite being robust, the efficiency properties of
modified R/S test are questionable. Lobato and
Robinson  (1997)  proposed a  robust
semiparametric procedure. The null hypothesis of
Lobato and Robinson’s test is that of weak
dependence or short memory. The sample data
are daily returns of stock market indexes and they
cover the sample period from Jan 8, 1978 to
September 22, 1998. The return series of stock
market data are first filtered to remove serial
correlation. The data consist of daily closing
index values for the Nikkei Average (Japan),
Hang Seng (Hong Kong), Singapore Straits
Industrial (Singapore), Seoul Composite Index
(Korea), Taipei Weighted Price Index (Taiwan),
and Bangkok S.E.T. Index (Thailand).

Strong evidence of persistence in volatility
is observed as the lag 1 through 300 sample
autocorrelation of the daily squared returns on the
Hang Seng index and Korea stock index
demonstrate. The volatility-clustering
phenomenon is significantly evident from this
figure. The first order sample autocorrelation is
close to 40%, while the sample autocorrelation at
lag 150 is around 10%. The return series is fist
filter by an ARMA model. We then use the
conditional MLE of Chung and Baillie (1993) to
estimate the GARCH model and Fractional
Integrated GARCH (FIGARCH) model of Baillie,
Bollerslev and Mikkelson (1996) and Chung
(1998} for the filtered return series. To compare
the performance of short memory and long
memory volatility model in modeling the data
series, the theoretical autocorrelation of squared
return implied by the FIGARCH estimates for
each data series are also calculated, while the
results of the simple short memory volatility
model such as GARCH(1,1) are also presented as



a comparison. It is clear that long memory
volatility mode! appears to provide a better
description of the data series than the GARCH
model.

We also apply the modified R/S test to the
squared and absolute returns of each data series.
Andrews' (1991) data-dependent formula is
applied to choose the aumber of lags in
calculating the sample variance of the modified
R/S.  For the return series, the results show that
none of the market exhibits long memory in
returns itself except that of Thailand. The results
of the LM test show no evidence of long memory
inreturns. It is found that the LM test of Lobato
and Robinson (1997) and modified R/S test
confirm the long memory in the absolute returns
and squared returns of the sample data. Similar to
that of Ding, Granger and Engle (1993), we find
that the evidence of long memory is stronger for
absolute returns than for squared returns.

If volatility exhibits long memory,
economic events might have long run effects on
the future volatility of assets and standard option
pricing models assuming a short-memory
conditional volatility model, such as GARCH or
stochastic volatility model, are misleading.
However, it is important to note that spurious
long memory effect in volatility might be
produced under certain circumstances.

Investigation of real or spurious long memory
in volatility

Since stock market index is a weighted
average of many individual stocks. It is argued
that spurious long memory in stock index may be
due to the effect of aggregation. Using a result
given in Granger (1980), Andersen and
Bollerslev  (1997) provide a theoretical
justification for the result that index return
volatility can display long memory property,
even though condition volatility of individual
stocks exhibits short memory property.

Hence, it might be interesting to
investigate whether the long memory exists in the
volatility of individual stocks. If individual stock
volatility indeed behaves like a short memory
volatility process, it is obvious that the long
memory property in stock index volatility is an
artifact of aggregation. We apply the LM test of
Lobato and Robinson (1997) and modified R/S
test to the absolute return series of each
individual stock. We also examined whether
there is a long memory effect in returns and
squared returns for 43 major individual stocks
listed in Taiwan Stock Exchange. The results
show that the long memory in volatility is also

found in many individual stocks. The sample
autocorrelations for squared and absolute returns
for the individual stocks are also calculated. It is
found that the sample antocorrelation of absolute
returns tend to be higher than those of squared
returns.

One interesting implication of the
heterogeneous  information  hypothesis  of
Andersen and Bollerslev (1997) is that

transaction volume will also be affected by the
aggregated information process. According to
Tauchen and Pitt (1983), the trading volume is
driven by the arrival of new information to the
market. Hence, one might assert that the volume
series might be better characterized as fractional
integrated process. Although the trading volume
data is not observable in the foreign exchange
market, the data is available in the stock market.
The empirical results camnot reject that daily
trading volume exhibits long memory.

Geweke (1998) argues that a critical
question in the applications of the LM test of
Lobato and Robinson (1997) is the choice for the
bandwidth parameter (m). His Monte Carlo
evidence shows that no choices of the bandwidth
parameter for which the properties of the LM test
are satisfactory for all wvalues of the
autoregressive parameter. In particular, for the
DGP being an AR(1) process with AR coefficient
greater than 0.5, the probability of rejecting a
short memory alternative is close to 100% if the
number of bandwidth is greater than 100. Monte
Carlo simulation is conducted to examine the
importance of size distortion as a cause of
spurious long memory effect. The true data
generating process is the martingale GARCH
(1,1)  process, i.e., r, = o, with
ol =w+ar’ +ba?, ; U, ~ iid (0,1). We find
that the MRS with a data-dependent rule in
choosing the bandwidth has serious size
distortion problem. The sizes of the LM test
decrease with sample size. In general, the
optimal number of bandwidth depends on the
sample size and true parameter values of the
underlying DGP. It appears that the distribution
of the LM test statistics very much depends on
the short-memory model entertained under the
null hypothesis. Spurious evidence of long
memory is clearly observed for the cases that a+
b close to 1 and particularly serious if m is too
large.

We also examine whether there is a long
memory effect in volatility for each variance shift
sub-sample period found in Aggarwal, Inclan and
Leal. Because volatility shift in emerging
markets are likely be affected by local political



and economic events, our testing method is better
than that of Lobato and Savin, where arbitrarily
selected sub-samples of before and after oil-price
shock periods are tested. The results seem to
favor the result that spurious long memory effect
did oceur in many of the data series. Indeed, for
the data series of Singapore, MRS test results
show no evidence of long memory in volatility
for each sub-sample period. For Hong Kong and
Japan, the MRS tests for the squared and absolute
return are only significant for one sub-sample
period. Similar results are found using the LM
tests. Lobato and Savin (1998) argue that for the
U.S stock market data the long memory effect in
squared returns appears to be real, not spurious.
However, our empirical evidence show that
spurious effect of long memory volatility due to
shifts in variance is observed for many Asian
stock markets. Our results support the
hypothesis that misleading persistent effect in
volatility can occur as a result of structural shift
in variance.

This research also provides simulation
results to investigate the bias in the option pricing
when the true DGP of conditional volatility is
long memory process, but use the simple
GARCH option pricing model to price.
Simulation evidence shows that the percentage of
bias in option pricing increases as the persistence
in volatility (the fractional integration parameter)
increases.
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The findings in this research have
contributed to the evidence that spurious long
memoty effect in volatility might occur as a
result of shifts in variance in stock markets. This
research also provides simulation results for
investigating the bias in the option pricing when
the true DGP of conditional volatility is long
memory process, but the simple GARCH option
pricing model to price are employed, Participants
in this research successfully understand the
Monte Carlo approach of option pricing and
Monte Carlo approach for investigation of test
sizes of long memory tests in volatility. Research
assistant’s programming ability in MATLAB and
GAUSS are enhanced.

The main results of this research have been
revised in an academic paper, which has been
presented at two conferences and was accepted
for publication by a refereed U.S. academic
Journal.
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