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Abstract

Some Latin American markets have been seriously affected by the episodes of financial crises
during the last 15 years. One way of dealing with crises is to find mechanisms and policies that
may be implemented in order to prevent or face this type of episodes. However, one could also
fry to characterize and anticipate periods of turbulence in emerging capital markets through
historical technical analysis. In this work one does the later by studying the multifractal properties
of three Latin American emerging markets facing the Mexican crisis of 1994: Argentina, Brazil
and Peru. The analysis of returns is made trough its singularity spectrum during the period 1989-
2000. By using a crisis-switching indicator with an empirical threshold. ene shows that sudden
changes in one version of the sequence of Holder exponents preceded turbulent periods with
about sixty days of anticipation.
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3.2 Crists-Switching Indicator

One altemmative to analvze the vanation of the former mwltfractal characterization
consists on estimating the simgnlanty spectrum performung a rolling window n a tme
interval [r_.r,]. In this senze, one would obtain a saries of FFY**] sats computed in
submtervals: [j, j+w]. j& [I_.II — ] The nunmmm value for each set can be computed

as
) g =mnfppl]l

such that thera is a umque &, for each tome ¢
A smooth version of the

Considering a rolling windew [j,j+w]
and a trajectory @ is constructed for minimum valwes only.
previons & is achieved by means of 2 moving average estimator é. . This leads to an

arror function of

am &=z -a

Which 15 bounded by confidence bands defined as the local maximom (upper bound £
and local muminmm (lower bound &7, of previous emers, defining a set of crossing times
constructad by the umion W =" L' with

=faze}
p=fasf}

Where W recovers all periods that cross the bands.
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Now let r(m )be the m-th element of . and M be the number of crossing times. Then
crossing lines ars defined as the zst of pamrs

a1

= {(me}.wfnwn}}:wfm}e W (m+n)e w"}. and
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With 0 <m < M;m+n=M such that sach element in the first zet (L% )15 callad a dc-m:.
crossing line if =1, and 2 pendular movement of a down crossing lins if n=1. A
similar reasonmg applies for the second set { I}, where each element is an wp-crossing
line 1f =1, and a pendular movement of an up crozzmz hne 1f 5 > 1. Figurs 2 shows an
axampls of how crozsmg hnes may actually lock like.
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4. Empirical Results

In this zsetion local multifractal analysis (LAMA) and the ensis switching indicater (CSI)
based on it are tested for the stock markets indexes of three Latin Amencan emerging
markets: MEEVAL {Argentina), [IBOVESFA (Branl) and IGEVL (Peru). Table 1 shows
the data conzidered for each caze divided m two pertods.

For each cne of the thiee indexes 2600 data pomts were used. The pre-cnisis period tock
the first 1100 obsarvations, whale the cnsis period used the next 1500 ones. Log versions
of tme senes and its refums wers studied for the enzis penod. Typieal behavior of
financial time serias sach 2s volatility chustering and fat tail: of retum’s distmibution was
found for all three senes (see fimuwres 3, 4 and 5). Properties harder to analyze like log
nommal vol , dbzence of retums correlations, and scale vanant distibution of retums,
were also venified by basic statisties.

Table 1: Periods of analysiz

Index Pre-crizis Crizis Period
MERVAL 10/19/89 - 04/06/94 04/07/94 - 03/31/00
IBOVESPA 01/02/89 - 07/05/93 07/06/93 - 08/02/99
IGBVL 01/30/87 - 06:27/91 06/28/91 - 07/01/97

Due to the lack of homogensous time intervals, the Mesican exizis is manifested at
different datz points according fo the selected time series. Table 2 summanizes the mest
lmportant dates and data points for all indexes. It shows two periods for the contagious
beginning, one for MERVAL and IBOVESPA (1221/04), and other for IGBVL
(01/09/95), but clearly one highest peak time m 01/10/95. That i a one day reaction
delay for the contagions of Argentinean and Brazilian markets, and a reaction of the
Paruvian ene almost conditioned to the first two crazhes.

Table 2: Most important days of the Mexican crisis

Index Date: Data Pointz
Contagious Peak | Teguila | Contagious
MERVAL 12/21/94 | 01/10493 178 179
IBOVESPA 12/21/94 | 0110493 3483 384
IGBVL 01/0%/95 01/10:95 354 B78

As mentionad in the pravicus section, even though thers 15 a crossmg line pattern before
turbulence periods, 1t 15 rather difficult to astab a2 commen time dalay between the
crossing day (the day were the €SI 15 activated), and the ensis or the elimax days. Table

3 summanzes soms results concerming CS1 estimations.

Table 3: CSI Empirical Results

Index Crossing Date Crossing Point
MEEVAL 05/05/94 104
IBOVESPA 09/20/94 302
IGBVL 01/03/95 574

So it seems, that for the Mewican emziz of 1220094, one conld actmally anticipate the
stock market crashes in Argentma (MERVAL) Brazil (IBOVESPA) and Pamn (IGBVL).
In the first two cases zbout three nu fora 1t happened, and for the later just a few
days m advance. Of course this leads to a very impm‘mt question zbout the optimal
walting time for a erisis to happen after the €51 15 activated, with a not clear-cur answer.
The empirical test of the CSI trough a more extend period where dragon and vedka
effects are taking into zccount suggest that the maximum waltng time one should
censider 15 95 datz peints, that 1= i between three and fowr months.

5. Concluding Remarks

It has been showed that pattems in the so-called multifractal path of the minimwm (5 )
apparently exizted around the Mexican ensis of 1994 in Argentinean (MERVAL),
Brazilian (IBOVESPA), and Penrvian (IGBVL) markets. It has also been showed that
such pattsms are expressed wndsr the form of sudden changes in the K trajectory, and
that such changes can be caphwed in a formal way by means of a emsis-switching
indicater with about 60 data pomsi: in advancs wever, there are many tasks to
accomplish before being able to astablish the possibility of hwrbulence anticipation by
means of multtfractal anal For 1 1 not clear why there is not pendular
movements in IBOVESEA when they are present m MERVAL and IGBVL. The same
happens for the need of a mare profound analysis of the optinal waiting time befors 2
market crash takes affeet
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Figure 2: CST Crossing Lines. Anows A-B, C-D, D-E and F-G reprasent up (blue) and
o (red) crossing lines. Simple discontinuous lines show pendular movements of 2 up-
crozsing line (blus), or pendnlar movement: of 3 down-crossing line (rad). Pl lines
1epresent confidence bands



