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Abstract

We study the volatility of the US stock market and its sectors as defined by S&P before and
after four recent crises: the Mexican crises, the Asian crises, the Dotcom crises and the Great
Recession. We compare the increase in daily volatility with the increase in the implied daily
volatility (derived from the monthly volatility) to determine if there was a lasting economic
effect of each crisis or the increase in volatility was due to financial transitory components.
We find that for each crisis the effect was different even though the increase in volatility was
present for most of the crises in the post crises period. The paper helps investors and
economic policy makers understand what the response to each crisis should be to stabilize the
economy.

Keywords: Financial crises and economic impact, Stock market volatility, S&P sectors
volatility

1. Introduction

Stock prices fluctuate over time. Among many studies investigating stock prices and returns,
one important stream focuses on the volatility of stock returns (e.g. Barclay, Litzenberger, &
Warner, 1990; Bartram, Brown, & Stulz, 2012; French & Roll, 1986; Officer, 1973; Perry,
1982; Schwert, 1989a, 1989b, 1998; Skinner, 1989). In this context, the volatility of stock
return is measured by the variance or the standard deviation of returns over a period of time.
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The study of the volatility of stock returns is important for at least two reasons: financial
stability and future economic growth. Schwert (1989b) studied more than 150 years of stock
market volatility and concluded that such volatility increases during recessions. Schwert
(1989b) claimed the increase in volatility is linked to macroeconomic future volatility and
thus could be one of the business cycle indicators.

Other earlier studies also indicated that the stock market volatility increased during minor and
major crises. For example, Officer (1973) observed greater than expected stock market
volatility when economic variability was high in the case of the Great Depression. Schwert
(1989a) observed this relation between stock return volatility and macroeconomic variability
over time but also noted that unlike the volatility of macroeconomic variables, stock return
volatility spiked up during periods of unusual economic variability.

Drawing on the observation that stock return volatility increases during financial crises and
on the fact that such increase could be related to either economic variables or possibly to
noise, this paper attempts to determine for four different financial crises if the response of the
volatility is due to noise or economic fundamentals. While the extant literature findings
overwhelmingly agreed that volatility of stock returns increases during a financial crisis (see
for example Tuluca and Zwick (2001)), there was less attention paid to the persistence of
such increase and even less attention paid to different type of crises and their aftermath
volatility. Furthermore, different sectors of the economy would be affected differently by
crises and thus an investigation of the effect of crises on the volatility of different economic
sectors is of import for both decision makers and investors. The purpose of this paper is then
to identify if increases in stock return volatility after a crisis was persistent and thus had
fundamental economic effect (as posited for instance by (Schwert, 1989a)) or only temporary
financial effects due to noise (as posited for instance by (Black, 1986)).

The rest of paper proceeds as follows: section two presents the existing literature on this
subject; section three describes the research methodology and its foundation; section four
reports the data; section five discusses the specific findings. The paper concludes with a
summary of the study’s implication for both researchers and practitioners.

2. Literature Review

As indicated earlier, the study of the volatility of stock returns is considered as an important
research topic (Aizenman and Pinto, 2004). Some studies were concerned with the nature and
sources of the stock returns volatility. For instance, there are studies investigating the impact
of public and private information (Barclay et al., 1990; French & Roll, 1986), and financial
derivatives (Grullon, Lyandres, & Zhdanov, 2012) on the volatility of stock return.

Some studies aimed at differentiating the factors contributing to the volatility of stock returns.
For instance, Black (1986) emphasizes the role of noise, namely the larger effects of many
small unidentifiable events relative to those of a small number of larger more identifiable
ones. Such noise may account for some of the larger than expected stock market volatility
when economic variability is high. The increased volatility of returns of U.S. stock prices
during crises may result primarily from changes in fundamental determinants of stock prices

88 http://ijafr.macrothink.org



ISSN 2162-3082

\ Macrothll'lk International Journal of Accounting and Financial Reporting
= ™
A Institute 2021, Vol. 11, No. 3

such as expected earnings or interest rates. In line with Black (1986), French and Roll (1986)
suggested the increased volatility may reflect the effects of noise in the form of increased
uncertainty in financial market behavior, liquidity preference and trading strategies. These
studies represent an effort to explain the lackluster performance of efficient market models.
The different roles played by fundamental determinants and noises on the volatility of stock
returns serve as the theoretical lenses of the present study.

One particular context suitable to study the various aspects of stock return volatility is
financial crises. The extant literature shows that stock return volatility during and after
financial crises have been studied from various angles. For instance, Danielsson, Valenzuela
and Zer (2018) construct a cross-country database spanning up to 211 years and 60 countries
to examine the effects of stock market volatility on risk-taking and financial crises. They
conclude volatility itself does not predict crises. However, prolonged periods of low volatility
have strong in-sample and out-of-sample predictive power over the incidence of banking
crises and can be used as a reliable crisis indicator. Kongslip and Mateus (2017) use
empirical data to analyze the effect of different idiosyncratic volatility measures in global
financial crises. Their findings imply that the idiosyncratic volatility is the best stock return
predictor for every sub-period both in Bear and Bull markets. The impact of financial crises
on the volatility of stock returns can cross borders, as indicated by Kenourgios (2014).
Kenourgios (2014) uses a sample of international implied volatility indices on daily changes
to explore explore asymmetric conditional correlation dynamics across stable and crisis
periods and across the different phases of the Global Financial Crisis (GFC) and the
Eurozone Sovereign Debt Crisis (ESDC). The findings provide evidence for the existence of
contagion in cross-market volatilities. A similar study was conducted in the mid-east
countries. Charfeddine and Refai (2019) examine the impact of the two recent political and
economic crises of March 2014 and June 2017 on the stock market dependence and volatility
spillover between Qatar and the other Gulf Cooperation Council (GCC) countries.

Tuluca et al. (2003) are among the first to study the stock return volatility effect on the
economy and its sectors during and after a financial crisis. They used only the Asian crises
for such purpose. The present study extends that research by examining four different crises:
the Mexican tequila crisis of 1994-95, the Asian crisis of 1997-98, the Nasdaq or
dot.com-centered US stock market decline in 2000-2002, and the Financial Crisis of
2007-2008. While such question is not new and comparison of crises was done in the past for
other geographic regions (see for instance Kaminsky and Reinhart (1998)), this study will
shed some light on how different type of crises affect the US economy and its sectors.

3. Research Methodology

As discussed in the literature (see (Schwert, 1989a) for an extensive discussion), the stock
market volatility could have a fundamental or a purely financial effect on the macroeconomic
variables. In the first case the effect is persistent while in the latter the stock market volatility
does not affect the economic fundamentals. The research methodology to discriminate
between the two is an extension of the idea proposed by French and Roll (1986), who
discriminate between persistent stock price changes that arise from fundamental factors and
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temporary or reversible price changes due to “noise” such as trading errors, mispricing, over
or under reaction.

A\ Macrothll'lk International Journal of Accounting and Financial Reporting

Following Perry (1982) and Tuluca et al. (2003), we discriminate between long run and short
run effects by comparing daily return variances in the pre- and post-crisis intervals with the
daily variances implied by variances for longer holding periods such as a month. Long-term
effects should increase longer term or implied daily variances, while short-term effects
should not.

In each crisis, we will compute the daily volatility for pre-crisis (cr{}re) and post-crisis (agost)

intervals. We will also compute the monthly volatility for the two periods. Since our
discussion is based on ratios of volatilities (see equation (1)), taking the ratios of monthly

volatilities is equivalent to taking the ratio of the implied daily variance for pre-crisis (azi‘;‘e

and post-crisis (aé‘},st) intervals. If the inequality shown in equation (1) is true, we interpret

the effect of the crises as noise in the financial markets as the effect is not supported by an
increase in the implied daily volatility or the monthly volatility. In other words, the monthly
volatility is lower than what the daily measured volatility would imply. If the inequality is
reversed, it can be inferred that the effect of crisis is due to fundamental changes in the
economic factors rather than purely financial effects.

a4 adr

o obe @
From (1) we can derive (2) as below. Finally, since the implied daily volatility is computed
by dividing the monthly volatility by the square root of the days in a month we can write (3)
as the dividing factor will be the same for the pre-crisis and post-crisis measure.
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As a result of the above transformations, we construct the TEST variable as in (4). If the
TEST variable is less than 1, it will indicate as explained in above that the crisis effect was a
noisy and transitory behavior of the equity markets. If it is greater than 1, the crisis produced
more lasting changes in the economic fundamentals.

m d
TEST =222t /2post 4)

Opre Opre
4. Data

In analyzing effects on stock price volatility in the U.S. we looked both at the overall stock
market as represented by S&P 500 and prices for sectors of the economy as represented in the
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S&P 500 index. All data for the S&P500, where industry sectors are energy (ENER),
materials (MATS), industrials (INDS), consumer discretionary CNDS), consumer staples
(CNST), health care (HC), financial (FIN), retail (RETL), information technology (IT),
telecommunications (TELC), and utilities (UTIL) are obtained from Bloomberg terminals.

For each crisis, we first identify pre-crisis and post-crisis intervals based on literature and
events in that period. We allow pre and post crises of some considerable length to capture the
persistence if any in volatility.

The pre-crisis and post-crisis intervals for the four crises are identified as follows:
4.1 Mexican Crisis

The Mexican Crisis was triggered by expansionary policy during the 1994 presidential
election (Whitt Jr, 1996). The Peso was devalued in December 1994. This suggests the
pre-crisis interval should end no later than mid-1994. The $50 billion Mexican bailout
occurred in January 1995. Mexico was able to borrow $8 billion in the second half of 1995
and the peso achieved an acceptable degree of stability by March 1995. However, the
Mexican economy fell 6.5% in 1995 (Edwards, 1997). In this study, we use May 1992
through April 1994 as the pre-crisis interval and May 1995 through April 1997 as the
post-crisis period.

4.2 Asian Crisis

The financial crisis began when the Thai baht was devalued in July 1997 (Mishkin, 1999).
Between July and December 1997, the crisis spread to Indonesia, Malaysia, and South Korea.
International banks agreed to a restructuring of Korean debt in January 1998. Indonesia and
the IMF reached a third restructuring package in April 1998 and a final package in June 1998.
We use June 1995 through May 1997 as a pre-crisis interval and June 1998 through May
2000 as a post crisis period.

4.3 Dot-com Bubble Burst

The Dot-Com bubble occurred in stages. The first phase was largely Dot-Com Bubble which
referrers to the grossly overvalued stock market in late-1990s (DeLong & Magin, 2006). The
Nasdaq peaked at 5132 on March 10, 2000, and fell to 2500 by the end of the year.
Meanwhile, the Dow peaked around 11,000 in 1999 and fell only to 10,500 during 2000 and
only to 9600 just before 9/11. The post 9/11 phase was broader based. Between 9/11 and
February 2003, the Dow fell 20% to 8,100 and the Nasdaq fell to 1300. If the focus is on
Dot-Com bubble, the pre-crisis interval ends sometime before March 2000. If the focus is
more broad-based, the crisis did not really take hold fully until after 9/11. We use March
1998 through February 2000 as the pre-crisis interval and December 2002 through November
2004 as the post crisis interval.

4.4 2008 Financial Crisis

The greatest financial crisis since the Great Depression began sometime in 2007 The first
notable event of the crisis occurred on March 4, when HSBC announced greater than
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expected delinquencies of one of its portfolios of mortgage-backed securities. On April 22,
New Century Financial declared bankruptcy. On June 22, Bear Stearns pledged a
collateralized loan to one of its hedge funds but did not support another. This suggests the
pre-crisis sometime between March and June of 2007. We use June 2005 through November
2007 as the pre-crisis interval.

A\\ Macrothll'lk International Journal of Accounting and Financial Reporting

For the post crisis interval, a starting point in the spring of 2009 is suggested when the major
US banks under pressure from Treasury Secretary Geithner successfully issued new stock. A
possible complication is that the Europeans were beginning to have their own problems at
that point. For the financial crisis, we chose the interval from June 2009 through November
2011 as the post-crisis interval.

5. Results and Analysis

Our results are presented in four tables: MEXICO, ASIA, DOTCOM, and GREAT
RECESSION. In each of the four tables, the upper rows the standard deviation of monthly
returns dividend in the pre and post crises intervals. We construct RM as the left term of
equation (3). We also present the F test for the equality of the variance and its 95%
significance value. The lower rows of the tables show the same standard deviations and ratios
for the actual daily variances with the RD being the right term of equation (3).

The TEST row at the bottom of each table is the result of equation (4). As discussed before, a
TEST greater than 1 indicate long term effects on fundamental economic variables while
TEST equal to or less than 1 suggest that any effects of the crisis on were transitory
disturbances representing noise in the equity markets.

Table 1. MEXICO

SP500 ENER MATS INDS CNDS CNST HC FIN  RETL IT TELC UTIL

Monthly volatility

Pre-crisis std (%) 2.19 3.22 2.98 2.56 3.24 3.28 441 359 3.85 4.23 3.52 3.24

Post-crisis std (%)  2.95 3.16 3.57 2.98 3.30 3.28 449 4.28 4.67 6.37 400 3.25

RM 1.35 0.98 1.20 1.16 1.02 1.00 1.02 119 1.21 151 1.14 1.00

F (.05=>1.98) 1.81 1.04 1.43 1.36 1.04 1.00 1.04 142 147 228* 129 1.01

Daily Volatility

Pre-crisis std (%) 0.57 0.84 0.75 0.61 0.79 0.74 120 084 0.94 1.22 0.78 0.62

Post-crisis std (%)  0.72 0.90 0.76 0.76 0.78 0.81 1.04 1.04 1.01 1.64 1.03 0.64

RD 1.26 1.07 1.02 1.24 0.99 1.09 086 1.24 1.07 1.34 131 1.04
F (.05=>1.15) 1.58* 1.15* 1.03  1.55* 1.02 1.20* 1.34* 154* 115 1.79* 1.73* 1.09
Test 1.07 0.92 1.18 0.94 1.03 0.91 1.18 0.96 1.13 1.13 0.87 0.96

*Significant at 5%

For MEXICO (1994-95), the TEST statistic for the overall market (SP500) of 1.07, or
slightly more than one, suggests that the increase in longer term variances from pre to post
was most likely due to fundamental effects. However, the F statistic for the monthly change
is weak and thus one cannot conclude that the monthly volatility was different pre post crises.
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While the F statistic for the daily volatility is higher than the critical value since the TEST is
very close to one, we can conclude that there was a mild fundamental effect post this crisis.
Except for IT where both F values are higher than the critical one and thus one can conclude
that there was some noise at work the results suggests little change in terms of the behavior of
daily variance vis-a vis of the monthly (implied daily) variance. The IT “noise” can be a
prelude to the dot com bubble that will be discussed later.

Table 2. ASIA

SP500 ENER MATS INDS CNDS CNST HC FIN RETL IT TELC UTIL
Monthly volatility
Pre-crisis std (%) 3.04 329 368 316 3.30 330 454 418 472 647 409  3.08
Post-crisisstd (%) 555 6.68 791  6.14 6.74 6.15 667 893 757 981 696 504
RM 1.83 2.03 2.15 1.94 2.05 1.86 147 213 1.60 151 1.70 1.63
F (.05=>1.98) 3.34* 411* 4.63* 3.78* 4.18* 3.48* 216* 455* 257 230 290* 267*
Daily volatility
Pre-crisis std (%) 074 090 077 077 0.78 082 105 107 099 165 104 0.65
Post-crisis std (%)  1.37 1.69 1.58 141 1.57 143 173 201 1.98 2.35 1.67 1.09
RD 1.86 1.87 2.05 1.83 2.02 1.73 165 1.87 1.99 1.43 1.62 1.68
F (.05=>1.15) 3.46* 3.50* 4.21* 3.36* 4.06* 2.99* 2.72* 351* 3.97* 204* 261* 2.83*
Test 098 108 105 1.06 1.01 1.08 089 114 081 106 1.05 0.97

*Significant at 5%

The results are similar for ASIA (1997-98), where the TEST statistic of .96 for the market as
a whole is slightly less than one. TEST for the other sectors are also around 1, with the
financial sector TEST of 1.14 being the largest. The retail sector is the lowest at .86. However,
in all the cases the post crises volatility both daily and monthly are significantly higher than
those pre crises. This could be possibly explained by the “good volatility” that Bartram et al.
(2012) suggest that is possible for US economic sectors. The financial sector certainly had
fundamental effects post the Asian crises while the retail sector dependent on the Asian
production for many items suffered a noisy increase in volatility based on the possible
speculation in the future of the retail companies and the uncertainly of the Asian producer
recovery.

Table 3. DOTCOM

SP500 ENER MATS INDS CNDS CNST HC FIN RETL IT TELC UTIL
Monthly volatility
Pre-crisis std (%) 5.26 6.28 7.75 5.77 6.39 5.89 6.43 8.17 7.16 9.10 6.45 4.92
Post-crisisstd (%) 3.09 3.87 479 366  4.26 262 288 379 433 565 486 390
RM 059 062 062 063 0.67 045 045 046 060 062 075 0.79
F (.05=>1.98) 2.89* 2.64* 2.62* 249* 225 504* 4.98* 466* 273* 259* 176 159
Daily Volatility
Pre-crisis std (%) 1.25 1.60 142 1.28 1.45 1.19 159 184 1.78 2.09 1.55 0.99
Post-crisis std (%)  0.93 1.02 1.15 0.99 1.12 0.75 096 1.05 1.12 151 1.40 0.90
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0.74  0.63 0.81 0.78 0.77 063 060 057 063 072 090 0.91

F (.05=>1.15) 1.80* 2.48* 152* 1.66* 1.69* 251* 276* 3.10* 2.55* 1.91* 1.22* 121*

Test 079  0.97 0.76  0.82 0.87 070 074 082 097 086 0.83 0.87

*Significant at 5%

For DOTCOM (2001-2002), the absence of long-term fundamental effects appears to be very
strong. The S&P500 as proxy for the US market, TEST statistic is .79, and none of the eleven
sector TEST statistics is greater than one. This can be easily explained as the dotcom bubble
was just NASDAQ companies’ phenomenon and did not affect the structure of the economy.

Table 4. GREAT RECESSION

SP500 ENER MATS INDS CNDS CNST HC FIN RETL IT TELC UTIL

Monthly volatility

Pre-crisis std (%) 2.22 5.05 3.49 2.67 3.12 177 258 326 315 397 372 3.24

Post-crisis std (%) 4.77 6.55 7.52 6.41 5.47 298 380 6.60 465 556 425 3.02

RM 2.15 1.30 2.16 241 1.75 1.68 147  2.03 148 140 1.14 0.93
F (.05=>1.98) 4.62* 1.69* 4.65* 5.79* 3.07* 2.84* 217* 4.10* 2.18* 1.97* 1.30 1.15
Daily Volatility

Pre-crisis std (%) 0.78 1.45 115 083 0.88 062 069 104 099 098 092 0.9

Post-crisis std (%) 1.27 1.65 1.72 1.52 1.39 0.82 105 193 114 133 104 1.01

RD 1.63 1.13 1.50 1.82 1.58 1.32 152 186 115 136 113 1.06
F (.05=>1.15) 2.65* 1.28* 2.25* 3.32* 248* 175* 231* 3.46* 133* 1.86* 1.28* 112
Test 1.32 1.15 1.44 1.32 111 127 097 109 128 103 1.01 0.88

*Significant at 5%

The major exception is FINANCIAL CRISIS (2008). For this crisis, the TEST of 1.32
suggests fundamental effects on stock price volatility. The contrast between this evidence of a
fundamental effect and their absence for the three earlier crises is broadly consistent with the
contrasting economic patterns for the four crises. For the Mexican and Asian crises, real GDP
in the US continued to grow at or above long-term trends in 1995 and again in 1998. In the
dotcom crisis, real growth fell at a 2% rate in the first and third quarters of 2001 but was
down only slightly for the year as a whole. On the other hand, in late 2008 and early 2006,
the economy fell at an 6% annual rate and the unemployment rate rose from less than 5% in
the fall of 2008 to more than 10% in the spring of 2009.

Perhaps even more striking is that the largest evidence of fundamental or economic effects in
the 2008 crisis occur in the two most cyclically sensitive sectors, materials (TEST of 1.44)
and industrials (TEST of 1.32). Consumer non disposable spending and Retail were also
fundamentally affected. And the smallest TEST occurs for two of the least cyclical
industries—health care with TEST of .97 and utilities with TEST of .88, in both cases
appearing that the effects were transitory due to financial markets fluctuation.
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6. Conclusion

Schwert (1989b) and Officer (1973) observed the expected relation between economic and
stock price volatility over time but that stock price volatility spiked up during intervals of
high economic volatility. Black (1986), as well as French and Roll (1986), suggested that
some of this higher than easily explained rise in stock market volatility may result from noise
such as increased uncertainty in financial market behavior, liquidity preference and trading
strategies. To enhance our understanding of increased stock price volatility during economic
and financial crises, this paper examined four intervals of economic and financial crisis to
determine if the increased volatility following these crises was fundamental or purely
financial. We found evidence of fundamental effects in the crisis of 2008, when the economy
fell sharply, and “noise” effects in the dotcom bubble but almost no effects in the other two
crises when economic variability was much smaller for the US.

As discussed in Aizenman and Pinto (2004), understanding volatility and its effect on
economy is central for decision making, fiscal and monetary policy and investors. Therefore,
this paper is a step in the direction of understanding what the response to different type of
crises should be and how investors should process the information.
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