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a b s t r a c t
The range of daily asset prices is often used as a measure of
volatility. Using a CARRX (conditional autoregressive range with
exogenous variables) model, and the parsimony principle, the paper
investigates the factors affecting the volatilities of Asian equity
markets. Since the beginning of the new Century, emerging Asian
markets such as Taiwan and Shanghai have been undergoing various stages of ﬁnancial globalization. The volatility of the equity
market may not be explained solely by its own dynamics. In this
paper, we examine volatility using the following factors: (i) lagged
returns; (ii) lagged absolute returns; (iii) own trading volume; (iv)
U.S. factors; (v) European factors; and (vi) regional (Asian) factors.
Points (i) and (iii) are by and large signiﬁcant, while (ii) is not. Controlling for (i), (ii) and (iii), we ﬁnd evidence that the volatility of
European markets has spillovers on to both the Taiwan and Tokyo
markets, mild evidence that the volatility of the U.S. market has
spillovers on to the Hong Kong market, but there are no spillovers
from the European or U.S. markets on to the Shanghai market.
© 2013 Elsevier Inc. All rights reserved.

1. Introduction
Since the publication of Parkinson (1980), recent years have witnessed the use of daily high-low
range (henceforth range) as a measure of volatility of asset return. In contrast to the high-frequency
data, the high and low of asset price are often reported in daily news and thus easier to obtain. On the

夽
The author is most grateful for the helpful comments and suggestions of a referee and the guest editors. This research was
partially supported by the National Science Council of Taiwan under grant NSC 101-2410-H-007-013.

E-mail address: cysinhkbu@gmail.com
1062-9408/$ – see front matter © 2013 Elsevier Inc. All rights reserved.
http://dx.doi.org/10.1016/j.najef.2013.02.021

C.-Y. Sin / North American Journal of Economics and Finance 26 (2013) 552–564

553

other hand, compared with the daily squared close-to-close return (henceforth squared return) or the
daily absolute close-to-close return (henceforth absolute return), a dynamic range model similar to the
prevalent GARCH model is more robust to outliers. In addition, there is some evidence that, compared
with GARCH model, the dynamic range model is a good estimator of volatility (see, for instance,
the results in Chou, 2005). Further, see also Gallant, Hsu, and Tauchen (1999), Alizadeh, Brandt, and
Diebold (2001), Brandt and Diebold (2006) and Brandt and Jones (2006) for more applications of range
in volatility forecast.
Financial crises over the last thirty years, such as the 1987 stock market crash, the 1994 Mexican
peso crisis, the 1997 Asian ﬁnancial crisis in 1997, the 1998 Russian ﬁnancial crisis, the 1999–2002
Argentine debt crisis in 2001, and the 2007 U.S. subprime crisis, have long suggested some information
transmission from one equity market to the other or the others. Globalization results in spillovers over
return and volatility among various markets.
Focusing on the leading markets of the U.S., the U.K. and Japan, a number of papers ﬁnd evidence
of volatility spillovers. See, for instance, Hamao, Masulis, and Ng (1990), Martens and Poon (2001),
Skintzi and Refenes (2006).
As far as Asian markets are concerned, Bekaert and Harvey (1997) use time-series and crosssectional models and ﬁnd that ﬁnancial liberalizations increase return correlations between emerging
markets and the leading markets, but the volatilities are not driven up. Similarly, Ng (2000) concludes
that liberalization events such as capital market reform in the Paciﬁc-Basin Markets, affect the relative
importance of the world and regional market factors, where the world market factors are proxied by
the U.S. shocks and the regional market factors are proxied by the Japan shocks. She also ﬁnds significant spillovers from the region to the majority of the Paciﬁc-Basin markets. Constructing a bivariate
EGARCH (exponential GARCH) model for Japan and other seven Asian markets with an exogenous
U.S. factor, Miyakoshi (2003) ﬁnds that the volatility of the Asian market is by and large affected by
Japan, but not the U.S. Further and rather surprisingly, the volatility of the Asian market has a negative
impact on that of Japan. On the other hand, Worthington and Higgs (2004) investigate the volatility
transmission among three developed Asian markets (Hong Kong, Japan and Singapore) and six Asian
emerging markets (Indonesia, Korea, Malaysia, the Philippines, Taiwan and Thailand). Developing an
MGARCH (multivariate GARCH) model, they ﬁnd that own-volatility spillovers are generally higher
than cross-volatility spillovers for all markets, but especially for the emerging markets. Using a panel of
10 emerging and industrial ﬁnancial markets, crisis, Dungey, Fry, Gonzáalez-Hermosillo, and Martin
(2007) showed contagion was spread all around international equity markets the during the LTCM
crisis, but was spread selectively during the Russian crisis. Recently, Diebold and Yilmaz (2009) formulate and examine variants of measures of return spillovers and volatility spillovers based directly
on the familiar notion of variance decompositions in vector autoregressions. Applying the framework
to nineteen equity markets for the last twenty years, they ﬁnd volatility spillovers display no trend
but clear bursts associated with readily identiﬁed “crisis” events. Singh, Kumar, and Pandey (2010)
examine volatility spillovers across North American, European and Asian equity markets. Using a VAR
(Vector Autoregression)-GARCH of ﬁfteen equity indices, they ﬁnd that a greater regional inﬂuence
among Asian and European equity markets.
Examining the factors affecting the volatilities of the Asian equity markets, this paper differ from
the existing literature in twofold: (i) we use range as a measure of volatility and employ a dynamic
model for range, namely CARRX developed by Chou (2005); (ii) we include the trading volume as
one of the exogenous variables. Trading volume is found in the literature one of the important exogenous variables. See, for instance, Karpoff (1987), Lamoureux and Lastrapes (1990), Fleming, Kirby, and
Ostdiek (2006), and Asai and Brugal (in press). This paper considers two emerging markets (Taiwan
and Shanghai)1 and two developed markets (Hong Kong and Japan) will be the object of investigation.
Out of the emerging Asian markets, Shanghai and Taiwan have been undergoing various stages of
ﬁnancial globalization in the last decade, and it is interesting to see if there have been spillovers to
these two markets. On the other hand, the other developed Asian markets such as Singapore are not

1
It is not straightforward to make an exact list of emerging or developed markets. That said, Taiwan and the Mainland of
China are classiﬁed as emerging markets by groups of analysts such as FTSE, MSCI and S&P.

