£} Routledge

ECONOMIC Qe

BIESF\elg®] Economic Research-Ekonomska Istrazivanja

Ekonomska Istr

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/rero20

Civil unrest and herding behavior: evidence in an
emerging market

Christian Espinosa-Méndez

To cite this article: Christian Espinosa-Méndez (2022) Civil unrest and herding behavior:
evidence in an emerging market, Economic Research-Ekonomska Istrazivanja, 35:1, 1243-1261,
DOI: 10.1080/1331677X.2021.1962382

To link to this article: https://doi.org/10.1080/1331677X.2021.1962382

8 © 2021 The Author(s). Published by Informa
UK Limited, trading as Taylor & Francis
Group.

% Published online: 11 Aug 2021.

N
[:J/ Submit your article to this journal &

||I| Article views: 1957

A
& View related articles &'

@ View Crossmark data (&

Eal Citing articles: 2 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=rero20


https://www.tandfonline.com/action/journalInformation?journalCode=rero20
https://www.tandfonline.com/loi/rero20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/1331677X.2021.1962382
https://doi.org/10.1080/1331677X.2021.1962382
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=rero20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2021.1962382
https://www.tandfonline.com/doi/mlt/10.1080/1331677X.2021.1962382
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2021.1962382&domain=pdf&date_stamp=2021-08-11
http://crossmark.crossref.org/dialog/?doi=10.1080/1331677X.2021.1962382&domain=pdf&date_stamp=2021-08-11
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2021.1962382#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/1331677X.2021.1962382#tabModule

ECONOMIC RESEARCH-EKONOMSKA ISTRAZIVANJA
2022, VOL. 35, NO. 1, 1243-1261
https://doi.org/10.1080/1331677X.2021.1962382

Routledge

Taylor & Francis Group

39@31LN0Y

8 OPEN ACCESS ‘ ) Checkforupdates‘

Civil unrest and herding behavior: evidence
in an emerging market

Christian Espinosa-Méndez

Departamento de Administracion, Facultad de Administracion y Economia, Universidad de Santiago
de Chile (USACH), Santiago de Chile, Chile

ABSTRACT ARTICLE HISTORY
This investigation is the first to analyze how civil unrest impacts Received 3 October 2020
herding behavior in an emerging economy. Using series of prices Accepted 23 July 2021
and daily traded volumes of the companies that make up the
IGPA of the Santiago Stock Exchange between 2010 and 2020, it KEYWORDS

LS . L Civil unrest; herding
was found that civil unrest causes reverse herding behavior in the

behavior; i
Chilean stock market. Thus, herding behavior and inverse herding meari\:tg.r ngﬁrglng

behavior are more complex behaviors than the financial literature markets; Chile
has reported to date, especially in a period of civil unrest.
Different robustness tests support the findings. JEL CODES

F30; G10; G40

1. Introduction

Civil unrest consists of acts of protest and/or attacks by certain groups of civilians
and/or the mass population against the government. These riots can take the form of
peaceful, disruptive, or violent demonstrations, strikes and acts of violence (Lancaster,
2018). The consequences of civil unrest are diverse, and can be disastrous, and cover
various areas such as human rights, economy, education, health, and infrastructure,
among many others.

In financial markets, one way for investors to overcome periods of crisis is adopt-
ing herding behavior (Andrikopoulos et al., 2017; Omay & Iren, 2019). This behavior
allows them to imitate the actions of others using the same sources of information
and interpreting signals sent to the market in an identical way, and, consequently,
making similar financial decisions (Hirshleifer et al., 1994). In this way, acting in a
“herd,” investors would safeguard the value of their assets in periods of crisis.
Furthermore, when the social interactions among traders are strong, an extremely
small bubble may cause a sufficiently large number of traders to engage in herd
behavior (Chang, 2014).
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But can an economic-financial crisis be considered similar to civil unrest?
Definitely not. During civil unrest human rights violations and even deaths occur.
The consequences of these acts shape new behaviors of people that even span genera-
tions. These situations do not occur in periods of economic-financial crisis.
Furthermore, it is known that in serious economic-financial crises the government
has operated as a lender of last resort to rescue the market. However, during civil
unrest it is the government that is questioned. Considering that civil unrest is a dif-
ferent situation from that of an economic-financial crisis, it is possible to expect two
situations in the stock markets. First, that the people who participate in the stock
markets interpret this situation as a crisis and favor herding behavior; or second, that
some of them go ahead and act individually, quickly causing a reverse herding behav-
ior. Until today it has not been reported in the financial literature how civil unrest
impacts herding behavior

The main objective of this article is to investigate how civil unrest impacts herding
behavior. For this, series of prices and daily traded volumes of the companies that
make up the General Index of Stock Prices of the Santiago Stock Exchange (S&P/CL
IGPA) are used from January 1, 2010 to February 04, 2020 and the model proposed
by Chang et al. (2000), which is a modification of the model proposed by Christie
and Huang (1995). The period of civil unrest is considered from October 19, 2019
onwards since this day President Sebastian Pinera declares a State of Emergency in
the capital of Chile, Santiago, due to the increasingly violent riots since October 7.
The results show that civil unrest caused reverse herding behavior in the Chilean
stock market. Robustness tests support the findings. In turn, the results are not in
line with those of Nath and Brooks (2020) as well as with those of Christie and
Huang (1995) who point out that herding behavior should appear during extreme
and crisis periods. This confirms that civil unrest is different from a traditional eco-
nomic-financial crisis and its impact on the stock market is also different.

The findings of this study are relevant to the financial sector (investors, regulators,
brokers), the political sector (government, congress), analysts and academics. This
study is structured as follows. Section 2 briefly reviews the literature and research
hypotheses. Section 3 presents the methodology and data used in this paper. Section
4 presents and discusses the empirical findings and highlights limitations of the cur-
rent study. Section 5 concludes the paper.

2, Literature review and research hypotheses
2.1. Herding behavior in financial markets

Herding behavior is a process where investors imitate the actions of others. It is a
tendency for investors to follow the same sources of information, interpreting signals
sent to the market in an identical way, and, consequently, making similar financial
decisions (Hirshleifer et al., 1994).

It can be found an extensive literature on herding behavior in financial markets
over developed countries (USA, Nicolis and Sumpter (2011); Central and East
European, Pochea et al. (2017); Germany, Mueller and Brettel (2012); and Spain,
Blasco et al. (2012); among others). Similarly, there is extensive evidence on various
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financial markets among which the stock markets stand out (Economou et al., 2011),
the gold market (Boako et al., 2019), hedge fund (Ennis & Sebastian, 2003) and bank
markets (Waheed & Mathur, 1993) among others.

From developed markets the evidence has spread to countries in Asia (Najmudin
et al., 2017) and various emerging countries such as Malaysia, South Korea (Chung
et al., 2016), Pakistan (Chaudhry & Sam, 2018), the Gulf Arab stock markets Abu
Dhabi, Dubai, Kuwait, Qatar and Saudi Arabia (Balcilar et al., 2013), the Asian and
Latin American markets (Kabir & Shakur, 2018), Israel (Andronikidi & Kallinterakis,
2010), Russia (Indars et al., 2019) and Greek (Economou et al., 2016), among many
others. These countries use different techniques and incorporate some specific charac-
teristics of these markets such as agency, information, efficiency, behavioral problems,
expansionary monetary policy, increases in foreign portfolio investment and conta-
gion factors in financial markets, among others, to explain herding behavior.

In this context, studies on herding behavior surrounding events such as civil unrest
are those that consider times of crisis, such as the subprime crisis and the Asian crisis
(Andrikopoulos et al., 2017 and Omay & Iren, 2019, respectively). Andrikopoulos
et al. (2017) consider a sample of Euronext member countries reporting intraday
herding behavior before, during and after the period of said financial crisis
(2007-09), with its presence being less prominent during the crisis. Omay and Iren
(2019) report herding behavior for Malaysia during the Asian crisis for both foreign
and domestic investors. In addition to that, there is also research that incorporates
social aspects to explain herd behavior. In this vein, this behavior would occur when
strong enough social interactions are present in individual investors (Chang, 2014).

In summary, the evidence is overwhelming pointing out that herding behavior is
present in the financial markets. However, there is little evidence on how social inter-
actions can influence this behavior and as far as we know there are no studies investi-
gating how civil unrest impacts herding behavior.

2.2. Civil unrest in financial markets

An exploratory review of articles on civil unrest in financial markets in the database
of Web of Science (WOS),' that searches in titles, abstracts, and keywords made on
May 30, 2020, returned 4 articles and only 1 of them, which investigates the relation-
ship between armed and civil conflicts and oil prices, has some relationship with civil
unrest. In this article, Noguera (2016) reports three civil-political unrests, among 32
geopolitical events in his sample, which correspond to the countries of Nigeria and
Venezuela and are focused, like all the selected ones, on observing how these events
impact the price of oil.

A broader search in the same WOS database that included the keyword
“Economy” yielded 48 articles during the period from 1995 to 2019, although in their
review no more than 10 articles have any relation to the financial sector. In this
group of articles, Brunnschweiler and Lujala (2019) show that a relative economic
backwardness is related to a greater probability of the appearance of violent and non-
violent forms of civil unrest for a sample during the period between 1946 and 2011
including 163 independent countries. Although the authors do not propose that
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economic backwardness is the main explanation for mass demonstrations or armed
civil conflict, the results suggest that civil unrest may appear more naturally in econo-
mies that have a delay in their economic development, such as emerging economies,
which is in line with studies reporting evidence that civil unrest is more likely to arise
in countries with weak economic conditions (Collier & Hoeffler, 2004; Elbadawi &
Sambanis, 2002) and where their economies are more based on extraction and produc-
tion of commodities (Collier & Hoeffler, 2005; Dunning, 2005). On another note,
Chapman and Reinhardt (2013) found that increases in the sovereign risk of 59
undeveloped countries for the period 1990-2004 are positively related to higher proba-
bilities of civil unrest. Weinberg and Bakker (2015) investigated the relationship
between food prices inside a country and social unrest, reporting a positive relationship
between them. Barry et al. (2014), who use a cross-national sample of 125 countries
from 1981 to 2007, find that freedom of foreign movement and the existence of eco-
nomic opportunities abroad reduce civil unrest. Kibria et al. (2020) using a sample of
34 countries in Sub Saharan Africa (SSA) between 1972 and 2013 found that an
increase in foreign direct investment reduces the risk of civil violence for skilled-labor
intensive fuel-resource rich SSA countries. Power (2018), from a relative-deprivation-
theory perspective, reports for Ireland that the gap between expectations and lived
experiences galvanized and legitimized protest and civic discontent. Power (2018)
shows that civil unrest arises even when there is objective information about economic
growth, therefore there is a subjective aspect that leads people to social discontent.
Other research has investigated how specifically financial markets have reacted to
scenarios of war, economic turbulence, and geopolitical unrest. For example, Leigh
et al. (2003) compared price movements in Oil Futures Markets with the Saddam
Security prior to the Iraq war in order to assess how it would affect the evolution of
oil prices. The authors found that the probability of war increases the price of oil in
the short run, and that USA stock market is extremely sensitive to changes in the
likelihood of war. Antonakakis et al. (2017) investigated the dynamic structural con-
nectedness between oil price shocks and stock market returns and volatility of 11
major stock markets around the world (net oil-importing and net oil-exporting
countries) for the period 1995-2013. Among their findings they report a peak in the
connectedness during periods of economic turbulence and geopolitical unrest, such as,
the Great Recession, the 2nd war in Iraq and the Start of the Arab Spring. Suzuki and
Miah (2010) report that frequent civil unrest which leads to high level of uncertainty is
one of the causes of shallow financial development in Georgia and Hong et al. (1999)
report that South African boycott had little valuation effect on the financial sector. The
authors of this article studied the financial effects of the most visible and successful
instance of social activism in investment policies, the boycott of South Africa designed
to speed the end of the apartheid regime in 1986. No evidence was found that the anti-
apartheid shareholder and legislative boycotts affected the financial sector adversely.

2.3. Civil unrest and herding behavior in Chile

Considering the literature on herding behavior and civil unrest, this research focuses
on Chile. This is done for two reasons. First, Chile is a small and open economy that
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has a well-developed capital market, a significant number of companies participate in
it, besides, it has low levels of corruption, a good judicial system, and open and regu-
lated financial markets (Securities Market Law, Public Offerings and Corporate
Governance Law). Furthermore, Chile was the first country in the region to establish
a private pension fund system which participates in the stock market, giving it greater
liquidity and depth. Finally, it is a member of the Latin American Integrated Market
(MILA) which gives companies that participate in the capital market greater financing
opportunities. As a consequence, investors find greater investment opportunities. All
this allows testing herding behavior in a market without intervention and rela-
tively developed.

Second, although various civil unrests have occurred in Chile in the last decade
(Aysén, 2012; Magallanes, 2011; Los Lagos, 2016), the most recent one called
“Estallido social en Chile” or “Revolucion de los 30 pesos” is the most important in
the history of the country in democracy. Its origin was on October 7, 2019, mani-
fested in the mass evasion of payment in the Santiago Metro by hundreds of second-
ary students in response to the rise of 30 pesos (0.05 USD) in the fare of the public
transport system of Santiago. In the following days, these acts increased, and people
of different natures got involved. On October 18, different demonstrations and
attacks were carried out on the Santiago Metro stations, which led to the complete
closure of its service on its two main lines. The demonstrations continued with
clashes between civilians and the police, barricades in some sectors, incendiary attacks
and “cacerolazos” (pots-and-pans banging) in much of Santiago. In the early morning
of the following day, President Sebastidn Pinera declares a “State of Emergency” in
Santiago and the Chacabuco region. This same day the protests continued, including
looting that was spread throughout the country. From the following day, massive
demonstrations began throughout the country. On October 25, a big march was held,
calling more than 1.2 million people in Santiago alone. The consequences of civil
unrest in Chile have been diverse and in different areas such as human rights, econ-
omy, education, health, and infrastructure, among many others. In economic terms,
the Monthly Economic Activity Indicator (Imacec) for the month of October 2019
was —3.4%, being the lowest in the last 10years. In November it was —3.3%. All of
the above makes Chile a natural setting that allows recent observation of how civil
unrest can impact herding behavior in stock market.

Considering that Indars et al. (2019) point out that herding behavior is more pro-
nounced in emerging economies than in developed economies, which is supported by
less transparency and quality of information that exists in emerging economies
(Balcilar et al., 2013), which was reported by Chang and Lin (2015) who investigated
50 international markets for the period 1989-2011 reported herding behavior in the
Chilean stock market. In the same line, Nath and Brooks (2020) as well as Christie
and Huang (1995) point out that herding behavior should appear during extreme and
crisis periods, and that an increase in herding behavior in stock market of Chile dur-
ing civil unrest would be expected. However, two situations cast doubt on this
hypothesis. First, Chiang and Zheng (2010) who investigated 18 international markets
including Chile for the period 1989-2009 reported reverse herding behavior, which
compares with the study by Chang and Lin (2015) that herding behavior is sensitive
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to the selected period; and second, the current civil unrest in Chile, due to its magni-
tude, consequences and duration, is different and more profound than other civil
unrests in the past and from various economic and financial crises that have occurred
in the country. Thus, the behavior of investors participating in the stock market dur-
ing this period is uncertain. On the one hand, they could share information and
make joint decisions to protect their investments. On the other hand, they could,
based on the information available, make individual decisions trying to safeguard
their assets. Therefore, and finally considering that there is no evidence regarding
how civil unrest impacts herding behavior, the following alternative hypothesis
is proposed:

H1la: Civil unrest causes herding behavior in Chile.

H1b: Civil unrest causes reverse herding behavior in Chile.

3. Data and methodology
3.1. Data

The data correspond to the series of daily prices and volumes traded by the compa-
nies that make up the General Index of Stock Prices of the Santiago Stock Exchange
(S&P/CL IGPA) from January 1, 2010 to February 04, 2020. Companies that during
this time were delisted or that did not have data since the beginning of the selected
period were not considered. Data from 2010 were considered to observe herding
behavior over a long period and to isolate the effect of the subprime crisis. Likewise,
data were considered until February 4, 2020 to isolate a potential effect of COVID-19
in Chile, where the first case of contagion was reported on March 05, 2020. Thus, 95
companies and 2,241 observations make up the final sample. Specifically, the research
focuses on determining the effect of civil unrest on herding behavior in the short
term considering as reference date October 19, 2019 (State of Emergency declaration
in the capital of Chile, Santiago) onwards. Different robustness tests are performed
around this date.

Table 1 reports information from the sample. Overall, the sample represents 46%
of the companies listed on the Santiago Stock Exchange and 75% of the volume
traded in the stock market in 2019. The Financial and Investments sector groups the
largest number of companies in the sample, followed by the Industry and Services
sector (General and Ultilities). These three sectors contain 50% of the sample

Table 1. Sample information at the end of 2019.

Trading volume

Industry Number of firms % Num. of firms (MS$ Chilean) % Trading volume
Food and drinks 5 5.3% 1.366.868.712 5.9%
Building and real estate 8 8.4% 614.865.576 2.7%
Energy 6 6.3% 3.654.943.857 15.8%
Finance and investment 19 20.0% 5.350.047.090 23.1%
Industry 17 17.9% 5.008.415.972 21.6%
Fishing and maritime transport 6 6.3% 341.029.389 1.5%
Retail and marketers 8 8.4% 3.817.537.314 16.5%
General services and utilities 14 14.7% 2.386.555.088 10.3%
Other 12 12.6% 628.714.441 2.7%
Total 95 100% 23.168.977.438 100%

Source: Self-Calculated.
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companies and 55% of the volumes traded during 2019. Considering that herding
behavior has been reported in the services sector, specifically in the Pension Fund
Administrators (Bravo & Ruiz, 2015; Raddatz & Schmukler, 2013), and in the
Financial sector (Lavin & Magner, 2014), specifically in the Mutual Funds industry,
there is likely to be herding behavior in the Chilean stock market.

3.2. Methodology

Like Chiang and Zheng (2010) and Tan et al. (2008) the stock returns is calculated as
R; = 100x(log(P;) — log(P,_;) for firms listed on the Santiago Stock Exchange (S&P/
CL IGPA) over the period from January 01, 2010 to Febrary 04, 2020 is obtained.
This frecuency is used since herding is more evident with daily data than with weekly
or monthly (Tan et al., 2008).

To detect herding behavior the model proposed by Chang et al. (2000) is used,
which is a modification of the model proposed by Christie and Huang (1995). This
method has been widely used in the financial literature (Batmunkh et al., 2020; Lao
& Singh, 2011; Mobarek et al., 2014; Tan et al., 2008; Yao et al.,, 2014). Specifically,
Chang et al. (2000) suggest using the following cross-sectional absolute deviation
(CSAD) model to facilitate the detection of herding over the entire distribution of
market return:

CSAD; = o+ V;|Run,t| + Y2(Rm,¢)* + & (1)

where R,,; is the market return (equal-weighted average stock return) and CSADt is
a measure of return dispersion calculated as:

1 N
CSADp1 = > |Riv = R (2)
i=1

where |R,, ;| and R;; are the absolute value of market return and individual stock
return of stock i, respectively.

To assess the effect of Civil Unrest on herding the following specification of
Equation (1) is estimated:

CSAD; = o+ v, DY|Ry | + v, (1=DY) Ry, o 4 ¥3DV (R t)* + 74(1=DV) Ry, 1)’
+v5 Volatility, 5, + s Volume;_30 + &

()

where CSAD; is the cross-sectional absolute deviation define in Equation (2), R, ; is
the market return, DV is a dummy variable that takes the value of 1 counting from
October 19, 2019 (State of Emergency declaration in the capital of Chile, Santiago)
onwards and zero in any other case, Volatility is the standard deviation of market
return of the last 30 days and Volume is the logarithm of the daily traded volume in
the local market. Significantly negative values of y; and (y,) would indicate the pres-
ence of herding after (before) of Civil Unrest.
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4, Conducting the investigation
4.1. Visual exploration of the sample

First, a visual examination of the data is performed. Figure 1 shows the evolution of
the S&P/CL IGPA and CSAD Index during the entire period of the sample. An
increase in CSAD is observed during different periods in the last decade, especially
when there are strong changes in the direction of the index (green circles).

Figure 2 shows both series during the civil unrest period. There is a sharp drop in
the S&P/CL IGPA index from mid-October 2019 (State of emergency) which runs
until mid-November 2019 (declaration for social peace and a new constitution).
During this same period there is a significant increase in CSAD. This may indicate
reverse herding behavior, although this is only exploratory.

4.2. Descriptive statistics of sample

Statistical analysis of data is now performed. Table 2 reports the descriptive statistics
for the CSAD measure and the market return for the complete sample, before and
since civil unrest. The mean values (0.410) and standard deviations (0.159) of CSAD
are high in the total sample and higher in after civil unrest period (0.490 and 0.281
respectively).

The results for the market returns are overwhelming. Civil unrest has caused a sig-
nificant drop in the profitability of the Chilean market, confirming the virtual ana-
lysis. The average return for the period after civil unrest is —7.8% with a volatility
that almost doubles that of the total period before civil unrest. A higher mean value
of CSAD suggests significantly higher market variations across stock returns which
may suggest that markets have unusual cross-sectional variations due to unexpected
events (Chiang & Zheng, 2010).

CSAD and Rm (S&P/CLX IGPA)
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Figure 1. CSAD and Rm in Santiago Stock Exchange. Source: Self-Calculated.
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Figure 2. CSAD and Rm in Santiago Stock Exchange during civil unrest. Source: Self-Calculated.

Table 2. Descriptive statistics of CSAD and market return of stock markets (%).

N° Obs. Mean Std. dev. Min Max

Total simple CSAD 2241 0.410 0.159 0.099 2.273
Rm, ¢ -0.004 0.255 -1.855 2.265

Before civil unrest CSAD 2169 0.407 0.153 0.099 2273
Rm, ¢ -0.002 0.245 -1.855 2.265

Since civil unrest CSAD 72 0.490 0.281 0.158 2.023
Rm, ¢ -0.078 .0459 -1.522 1.913

Source: Self-Calculated.

4.3. Civil unrest effect on herding behavior

With the previous information, it is investigated whether civil unrest has an effect on
herding behavior. For this the model of Equation (3) is estimated. The results are
reported in Table 3. Column 1 reports the general model without control variables
and column 2 includes the variables volatility (standard deviation of market return of
the last 30 days) and volume (logarithm of the daily traded volume in the local mar-
ket) as control variables. A positive and statistically significant (at the 1% level) coefti-
cient y; = 0.168 is found. The VIF (variance inflation factors) statistic does not
report multicollinearity and the errors are calculated using Huber-White robust
standard errors.

The results are clear. After civil unrest, considering the date on which President
Sebastidn Pinera decrees a State of Emergency in the country’s capital, there is an
inverse herding behavior. The difference between the y; and v, estimates is signifi-
cant in both cases. Visual, statistical, and econometric analysis confirm that civil
unrest caused a significant drop in the return of the stock market and a reverse herd-
ing behavior supporting hypothesis H1b: Civil unrest causes a reverse herding behav-
ior in Chile.
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Table 3. Civil unrest effect on herding behavior.

1 2
Y1 0.5177%%% 0.505%**
(0.048) (0.048)
Y2 0.606%** 0.6047%**
(0.030) (0.027)
T3 0.168 0.173
(0.055) (0.054)
Y4 0.052% 0.051
(0.030) (0.030)
Y5 0.007
(0.033)
Y6 0.004
(0.002)
o 0.3007%** 0.2527%%
(0.004) (0.022)
Obs. 2,241 2,212
R-squared 0.602 0.603
t-stat1 (HO:Y'1=1Y2) 275.30%%* 261.17%%%
t-stat1 (HO:Y'3 = Y4) 5.96%** 6.35%%*

Notes. Between parentheses t-statistics based on Huber-White robust standard errors. ¥**, ** and * represent statis-
tical significance at the 1%, 5%, and 10% levels, respectively.
Source: Self-Calculated.

4.4. Robust results

4.4.1. Asymmetric effects
4.4.1.1. Asymmetric effects of market return. Pagan and Sossounov (2003) report that
stock performs is different in bull runs and bear markets due to fear of further poten-
tial loss when the market is lower versus making a potential profit when the market
is booming (Mobarek et al., 2014). In this context, Demirer and Kutan (2006) point
out that the dispersions of the return of the shares are significantly higher during
periods of great changes in the aggregate market index. Demirer et al. (2010) find
that herding is more prominent during periods of market loss. Lao and Singh (2011)
report that herding is higher when the Chinese market is down and, in turn, in India
when sudden changes in market conditions occur.

To asymmetric effects of market return is examined whether there is any asym-
metry in herd behavior when the market is rising or falling, before and after civil
unrest. The results are reported in Table 4, columns 1 and 2.

4.4.1.2. Asymmetric effects of volatility. Several studies analyze herding behavior in
high and low volatility states (Lam & Qiao, 2015; Vo and Phan 2019; among others).
Vo and Phan (2019) find herding behavior under different portfolios depending on
the levels of volatility. Tan et al. (2008) finds herding behavior in periods of high
volatility in the Chinese market, contrary to what was reported by Batmunkh et al.
(2020) for Mongolia.

Considering the above, the possible asymmetric effects of herding behavior with
respect to volatility in market performance are examined. It is considered high volatil-
ity when the observed volatility becomes higher than the moving average of volatility
over the previous 30 days and low volatility when it does not exceed the moving aver-
age over the same period (Chang et al, 2000). The volatility is calculated as the
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Table 4. Civil unrest effect on herding behavior incorporating asymmetric effects.
(3) @ (5) (6)

) 2) oMeH < oW VolHiGH VoloW
Rme >0 Rme <0 ™30 o™ 30 Vol 30 Vo™ 3
11 0.630*** 0.512%** 0.464*** -0.960*** 0.507*** 0.409*
(0.083) (0.066) (0.050) (0.315) (0.060) (0.095)
12 0.661%** 0.546%** 0.616%** 0.499%** 0.572%** 0.585%*
(0.039)*** (0.041) (0.035)*** (0.070)*** (0.033)*** (0.047)***
r3 0.141 0.100 0.195 5.208 0.163 0.338
(0.042) (0.077) (0.053) (1.315) (0.060) (0.109)
Y4 0.041* 0.067 0.038 0.116 0.060** 0.115
(0.024) (0.056) (0.033) (0.155) (0.031) (0.067)
Y5 0.047 -0.039 0.088* -0.023 -0.006 0.025%*
(0.048) (0.045) (0.049) (0.042) (0.056) (0.041)
Y6 0.001 0.005%* 0.002 0.003 0.009** -0.001
(0.003) (0.002) (0.002) (0.002) (0.004) (0.002)
A 0.269** 0.248*** 0.268*** 0.259%** 0.192%** 0.303***
(0.034) (0.029) (0.031) (0.031) (0.051) (0.029)
Obs. 1,107 1134 1,222 1,019 785 1,456
R-squared 0.605 0.612 0.671 0.30 0.72 0.50
t-stat1 148.48*** 101.96*** 169.15%%* 39.54%** 161.44%** 77.97*%*
(HO:Y1=1Y2)
t-stat1 6.30%** 1.43 7.18%** 7.87%%* 5.38%** 5.75%**
(HO:Y3 =1Y4)

Notes. Between parentheses t-statistics based on Huber-White robust standard errors. ¥**, ** and * represent statis-
tical significance at the 1%, 5%, and 10% levels, respectively.
Source: Self-Calculated.

standard deviation of market return times the square root of 252 trading days. The
results are reported in Table 4, columns 3 and 4.

4.4.1.3. Asymmetric effects of trading. The literature has reported that the level of
herding behavior may be associated with trading volume. Tan et al. (2008) report
herding behavior in high-volume states for A-share in China for the period
1994-2003. Lao and Sing (2011) find a similar result for during the period 1999-2009
for China but not for India.

Considering the above, the possible asymmetric effects of herding behavior with
respect to domestic market trading volume is examined. High domestic market trad-
ing volume is considered when the observed volume is higher than the moving aver-
age of volume trading over the previous 30 days and low volume when it does not
exceed the moving average over the same period. The results are reported in Table 4,
columns 5 and 6.

In summary, Table 4 reports the results of estimating Equation (3) incorporating
the different asymmetric effects previously described. Column 1 and 2 report the
results considering the asymmetric effects of market return (R, ,>0 and R, ;<0
respectively). Column 3 and 4 show the results considering high and low volatility
states (cHIGH > cMAt-30 and cHIGH < cMAt-30 respectively). Column 5 and 6
report the results considering asymmetric effects of high and low domestic market
trading volume (volHIGH > volMAt-30 and volLOW < volMAt-30 respectively).

Statistically significant inverse herding behavior (y;) is found in all civil unrest
models (except when R, ,<0) . Regarding the effect of Rm, it is observed that inverse
herding behavior is greater when the market is on the rise. In the case of volatility
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Table 5. Reverse herding behavior during civil unrest.

N° obs. Mean Std. dev. Min Max
S&P/CL IGPA 28 24578 1199 22059 26137
Rm 28 —0.121 0.646 -1.522 1913
CSAD 28 0.587 0.398 0.150 2023
12 28 0.176 0.095 —0.115 0.302
Y1 28 0.622 0.076 0.529 0.847
Adj.R? 28 0.88 0.028 0.84 0.93

Source: Self-Calculated.

states, reverse herding behavior is stronger in the case of low volatility. Finally, in the
case of traded volume, inverse herding behavior is stronger when the traded volumes
are lower.

In summary, civil unrest is found to cause reverse herding behavior in the Chilean
stock market; second, inverse herding behavior is asymmetric in this period. And
third, this behavior is stronger when the market is on the rise, with low volatility and
low trading volumes.

4.4.2. Rolling estimation

An asymmetric inverse herding behavior infers that this behavior varies under certain
market conditions and could also vary over time. In this context, the contrary results
reported by Chiang and Zheng (2010) and Chang and Lin (2015) for Chile confirm
that herding behavior is sensitive to the selected period. In fact, Chiang and Zheng
(2010) reported herding behavior inverse in the Chilean stock market during the
period 1989-2009 while Chang and Lin (2015) reported herding behavior for the
period 1989-2011. Thus, for a long period of time it is possible that in the same mar-
ket there will be herding behavior and reverse herding behavior. To investigate this
point and observe the herding behavior dynamics from the beginning of civil unrest
in Chile, the process of rolling window regression methodology to detect potential
time-varying parameters is applied. Specifically, the following model is estimated:

CSAD; = o+ v, |Rp¢| + Yz(Rm,t)2 + +v; Volatility, 5, + v,Volume;_3y + & (4)

The description of the variables corresponds to those indicated in Equations (1)
and (3). I use a 100-day window. Errors are calculated using Huber-White robust
standard errors. Interest is placed on the dynamics of vy, during the period from
October 7, 2019 (first evasion of the Santiago metro) to November 15, 2019
(Agreement for social peace and a new constitution), with special attention to
October 19 (State of emergency). A statistical summary of the main results are
reported in Table 5.

The S&P/CL IGPA rank is over 4000 points. Similarly, the average return for this
period is —12.1%. CSAD presents high and highly volatile values. Specifically, the
average of v, is positive for the period. The models present a good fit and the indi-
vidual coefficients of 7y, are statistically significant at the 5% level and less since
October 21, 2019. Figure 3 shows the evolution of y, and S&P/CL IGPA during
this period.
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Figure 3. Inverse herding behavior during civil unrest. Source: Self-Calculated.

Starting on October 7, the date on which the first mass evasion took place in the
Santiago Metro and during the following days, reverse herding behavior began to
increase until October 19, the day on which a State of Emergency is declared in
Santiago. From this date, this behavior declined slightly until November 15, when an
agreement for social peace and a new constitution were announced. Since then,
reverse herding behavior has increased again, and the same trend tends to remain.

This result shows that in the most critical period of civil unrest these caused a
change in inverse herding behavior, first increasing it, and then experiencing a fall as
an agreement was advanced to finally resume the values it had before civil unrest.

4.4.3. Herding behavior analysis for period windows
A final robustness test corresponds to estimating the model of Equation (4) in differ-
ent time windows. The aim is to observe if inverse herding behavior is present in the
most critical period of civil unrest and from here expand the time window to observe
if this behavior is maintained or changed. If indeed civil unrest causes inverse herd-
ing behavior, a statistically significant positive coefficient y, is expected in the most
concentrated windows to civil unrest. At the same time, as the size of the window is
enlarged, it is expected that this behavior incorporates more information and, there-
fore, inverse herding behavior would no longer be significant or even, according to
the previously reported evidence, it could be negative. In this way, a 6-time windows
around October 19 was built, 2019: —30430; —60+ 60; —90 4 90; —120 + 120;
—150 4+ 150; and —180 + 180 days. Finally, the results are compared to those resulting
from applying the same procedure around an earlier date in which market conditions
were absent from civil unrest (January 02, 2019). Errors are calculated using Huber-
White robust standard errors. The results are reported in Table 6.

Herding behavior is found to exist around civil unrest (Panel A). Column 2
(-60+60), column 3 (-90+90) and column 4 (-120+ 120) show statistically
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significant inverse herding behavior. As of the window (-150 + 150) is no longer stat-
istically significant and even when more observations are considered, herding behav-
ior begins to appear, although this is not statistically significant. In Panel B,
coefficients close to zero are observed, they are not statistically significant and with-
out a clear pattern. In this period inverse herding behavior disappears.

5. Discussion

Herding behavior and reverse herding behavior are more complex behaviors than the
financial literature has reported to date. First, Nath and Brooks (2020) as well as with
Christie and Huang (1995) point out that herding behavior should appear during
extreme and crisis periods. However, during civil unrest the opposite arises, a reverse
herding behavior. In a financial crisis, herding behavior appears which is interpreted
as if the market participants act in a “herd” to protect themselves from the potential
losses that the crisis may generate. Thus, the least informed, facing an uncertain scen-
ario, follow the behavior of the most informed. On the contrary, in a social crisis,
specifically under civil unrest, inverse herding behavior appears which represents just
the opposite. That is, the agents that participate in the market make individual deci-
sions, probably questioning the decisions made by the most informed, and discrimi-
nating the available information to protect their assets.

Second, the results show that herding behavior does not always occur in emerging
economies and leaves some doubt that this behavior is relatively stronger in emerging
markets compared to developed markets (Indars et al, 2019). Indeed, on the one
hand, Chiang and Zheng (2010) had already reported reverse herding behavior in
Chile; and on the other hand, the inverse herding/herding behavior dynamics can
vary over a relatively short time horizon. Taking into account that the transparency
of a market is the consequence of a set of measures, regulations, and interactions, it
is being triggered and incorporated into the market in a longer-term horizon.
However, reverse herding/herding behavior has variations not only on long time hori-
zons but also on short horizons. The literature is not conclusive when considering
herding behavior over time, with which we cannot affirm that this behavior is rela-
tively stronger in emerging markets compared to developed markets.

Third, the literature on civil unrest has reported that this arises in countries with
relative economic backwardness (Brunnschweiler & Lujala, 2019) and weak economic
conditions (Collier & Hoeffler, 2004; Elbadawi & Sambanis, 2002). In the last two
decades, Chile has been highlighted as a solid economy that has a well-developed cap-
ital market, with a significant number of companies participating in it, as well it has
low levels of corruption and a good judicial system that, among other characteristics,
makes institutions operate relatively effectively. So, how is a civilian unrest of the
magnitude of OCT-19 even possible? Power (2018) provides an answer from the per-
spective of relative deprivation theory documenting the existence of a gap between
expectations and lived experiences. This dissociation can lead certain people to put
aside objective information and subjective aspects emerge that may lead to social dis-
content and those who participate in the stock market to reverse herding behavior.
The deeper analysis on this point is proposed as a future line of research.
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Fourth, civil unrest is more likely in economies that are more based on the extrac-
tion and production of commodities (Collier & Hoeffler, 2005; Dunning, 2005) and
in countries where the excess risk increases (Chapman & Reinhardt, 2013), among
other factors. In turn, the freedom of foreign movement and the existence of eco-
nomic opportunities abroad (Weinberg & Bakker, 2015) as well as an increase in for-
eign direct investment (Kibria et al., 2020) reduce civil unrest. These factors, among
others, could be triggers of civil unrest and, therefore, of the results presented in this
article. However, the analysis reported show that inverse herding/herding behavior
has variations not only in long time horizons but also in short time horizons with
which more long-term elements such as those described could hardly provoke
changes in short duration herding.

In summary, herding behavior and reverse herding behavior during civil unrest are
complex and new behaviors in the literature, therefore more research is required to
have a better understanding of how, for example, civil social interactions are related
to social interactions in financial markets where there seems to be a dissociation
between these interactions, which could be moderated by the value that each individ-
ual assigns to their well-being (wealth).

6. Conclusion

This article investigates how civil unrest impact herding behavior in an emerging
economy like Chile. Using series of prices and daily traded volumes of the companies
that make up the General Index of Stock Prices of the Santiago Stock Exchange
(S&P/CL IGPA) from January 1, 2010 to February 04, 2020 civil unrest is found to
cause reverse herding behavior in the Chilean stock market. Three different robust-
ness tests support the findings.

This article offers a new area of research to better understand how civil social
interactions relate to social interactions in financial markets. Various dimensions and
future lines of research arise in this context, such as knowing whether this behavior
is similar in countries with a different culture to that of Chile, as countries with a
Confucian, Muslim, or other culture. This work also aims at quantifying the determi-
nants of civil unrest to identify how the stock market internalizes it as well as observ-
ing different origins of types of civil unrest to have a more complete picture on its
extent and effect on the stock markets, among others. Additionally, this work contrib-
utes to the social-political literature by reporting that civil unrest not only arises in
countries with relative economic backwardness (Brunnschweiler & Lujala, 2019) and
weak economic conditions (Collier & Hoeffler, 2004; Elbadawi & Sambanis, 2002).
Likewise, it shows how civil unrest has a direct consequence in the stock markets,
thus inviting researchers to explore other dimensions that may receive an impact.

Note

1. Command: TS= (("civil unrest*") AND ("stock market*" OR "capital market™" OR "capital
markets*" OR “financial markets*”)).
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