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Abstract

Dependence among large observations in equity markets is usually examined using
second-moment models such as those from the GARCH or SV classes. Such models
treat the entire set of returns, and tend to produce similar estimates on different major
equity markets, with a sum of estimated GARCH parameters, for example, slightly
below one. Using dependence measures from extreme value theory, however, it is
possible to characterize dependence among only the largest (or largest negative)
financial returns; these alternative characterizations of clustering have important
applications in risk management. In this article we compare the NASDAQ and S&P in
this way, and implement tests which can be used for the null hypothesis of the same
degree of extreme dependence. Although GARCH-type characterizations of second-
moment dependence in the two markets produce similar results, the same is not true in
the extremes: we find significantly more extreme dependence in the NASDAQ returns.
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More generally, the study of extreme dependence may reveal contrasts which are

obscured when examining the conditional second moment.
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Notes

1 Extreme events are defined with respect to each market, as the largest negative (or

positive) returns on that market.

2 Note that this is distinct from cross-sectional dependence in extreme events across

markets.

3 Another key definition for understanding extreme behaviour is that of regular
variation at infinity. The distribution function Fx (x) (assumed to be common to all
observations) of a random variable XeR is said to be regularly varying at « if there

exists a > 0 such that

a is referred to as the tail index, or index of regular variation. It follows that (1 — Fx (x))
= 0O(x %) as x » », where 1 — Fx (x) = P(X > x). Therefore, a describes the rate of
decay of probability mass in the tail of the distribution.

4 The asymptotic variance of 8, which would facilitate inference, does not seem to have
been established. Weissman and Novak (1998) do not propose consistent estimators for
the asymptotic variances appearing in the asymptotic normal distributions of and , but
indicate that such estimators are under investigation. Ferro and Segers (2003) suggest

a bootstrap procedure for inference on or.



> Note that if we were to choose a common numerical threshold instead, the higher
variance of returns on the NASDAQ would imply a greater total number of exceedances,
guaranteeing that the blocks method would show a greater mean cluster size for that

market, since the number of blocks is the same for each market.

6 We do not present here results on the tail indices of the two markets. However, a
variety of different estimates, and statistical inference using the test of Loretan and

Phillips (1994), show no discernible difference in the two tail indices.

7 An estimated two-sided p-value of zero implies that no bootstrap replication of the

processes yielded a statistic, , as low as the hypothesized value.

8 The analysis in Longin (2000) also suggests that ignoring dependence in the data
leads to underestimating the VaR, but concludes that the impact of dependence is not
statistically significant at the daily frequency, and that the measures of dependence are
smaller again at lower frequencies, for the sample that Longin considered (S&P 500
from January 1962 to December 1993). We have already concluded that there is
significant extreme dependence in both asset returns and that the dependence is
significantly stronger in the NASDAQ series. This difference in the conclusions results in
part from the application of recent developments in estimation, and consequent
differences in estimated values of the extremal index: Longin (2000) estimates for the
daily S&P 500 series, while with interexceedance times we estimate 6 to be in the
neighbourhood of 0.4-0.5 for S&P 500 and of 0.2-0.3 for the NASDAQ series (again,

Fig. 1(a) and b).
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