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ABSTRACT

This paper investigates the impact of terrorism that
took place within Turkish borders on the Turkish
stock market by utilizing the daily time series of
terror attacks and the benchmark stock index
between 2000 and 2015. The terror data taken from
the Global Terrorism Database distinguishes itself in
several aspects, including location, attack types, the
number of attacks, the number of victims killed, and
the number of victims injured. It is shown that the
stock market became desensitized to terror attacks
over time. The sensitivity that is observed for the
period of 2000-2004 is lost for the remaining period
of 2004-2015. The sensitivity period includes the
2001 financial crisis of Turkey after which various
financial reforms were implemented. Hence, the lost
sensitivity over the 2004-2015 period is considered
to be associated with the changing state of the
financial system. Moreover, it is found that the
location of an attack is unimportant for the stock
market. However, when attacks are classified into
types based on tactics used during the attack, it is
shown that the stock market is negatively sensitive
to terrorism only when the attack type is facilities/
infrastructure. Since the conclusions are based on
Turkey, they might have broader implications for
developing countries.

Keywords: Terror; Turkey; Stock Markets; BIST; 2001
Crisis

1.INTRODUCTION

Being no stranger to humanity, there has been
a sharp rise in terrorist activity suggesting that it is
a new form of risk that investors may be facing.' It
is often reported in the economics literature that
terrorism reduces the growth rate (Abadie and Gar-
deazabal 2008; Gaibulloev and Sandler 2009; Buesa
et al.,2007). This reduction is likely to stem from its
adverse impacts on macroeconomic variables such as
consumption, investment, public spending, and on
the capital inflows (Crain and Crain, 2006; Gaibulloev
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OZET

Bucalisma, 2000-2015yillariarasindaTurkiye sinirlari
icerinde meydana gelmis olan terérizmin Tirk hisse
senedi piyasasi lzerindeki etkisini, teror saldirilar
ve hisse senedi piyasasi gosterge endeksinin glinliik
zaman serilerinden faydalanarak incelemektedir.
Teror verisi kiiresel terérizm veri tabanindan (Global
Terrorism Database) alinmis olup; lokasyon, saldiri
tirleri, saldin, 6lim ve yaralanma sayilari gibi
bilgileriicermektedir. Zaman icerisinde, hisse senedi
piyasasinin terdr saldirilarina karsi duyarsizlastigi
gosterilmistir. 2000-2004 periyodunda gozlenen
duyarlilik geriye kalan 2004-2015 periyodunda
ortadan kaybolmustur. Duyarlilik g6zlenen periyod,
sonrasinda cesitli finansal reformlarin uygulandigi
2001 Turk finansal krizini icermektedir. Dolayisiyla,
2004-2015 periyodundaki duyarlilik kaybinin, Tiirk
finansal sisteminin degiskenlik gosteren durumuiile
iliskili olabilecegi diistinulmustir. Bununla birlikte,
saldirinin lokasyonunun hisse senedi piyasasi icin
onemsiz oldugu bulunmustur. Fakat saldirilar
tirlerine gore siniflandirldiginda, hisse senedi
piyasasinin sadece altyapiyr hedef alan saldirilara
karsi negatif duyarlihginin oldugu goésterilmistir.
Bulgular Tirkiye 0zelinde elde edildiginden,
gelismekte olan Ulkeler icin genis uygulama alanlari
bulabilir.

Anahtar Kelimeler: Terdr; Turkiye; Borsa; BIST; 2001
Krizi

and Sandler, 2008; Abadie and Gardeazabal 2008).
Due to its nature, some markets such as tourism
(Enders and Olson 2012) may be more responsive to
terror attacks. For example, Drakos and Kutan (2003)
finds that because of the transnational terror attacks
between 1991 and 2000, Greece, Turkey, and lIsrael
lost %9, %5, and 1% of their tourism market shares,
respectively.

Financial markets, in particular, stock markets
can also be expected to show higher sensitivity to
terrorism. As argued by Karolyi (2006), when the
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terror incident occurs, the high liquidity of stock
markets enables the investors to reshuffle their
portfolios in a timely manner in search of more stable
financial instruments. In fact, the record high loss
experienced by the US stock market after the terror
attacks of September 11, 2001 (also known as 9/11)
has made it visible to everyone that how detrimental
consequences a terrorist act may have for stock
markets.? Hence, beginning with the 9/11, financial
economists have turned their attention to the impact
of terrorism on stock markets. The prevalent view in
the emerging literature is that terror incidents have
a significant negative impact on stock markets. For
example, Chen and Siems (2004) show that the US
financial market is negatively affected by terror inci-
dents but it is more resilient than it used to be and
thus recommends the policymakers to copy the US
model of flexible and effective monetary authority.
Eldor and Melnick (2004) examine Israel and find that
Israeli stock market is negatively sensitive to terror-
ism. Brounen and Derwall (2010) focus on the major
economies of the world and show a mildly negative
effect of terrorism on stock markets. Moreover, they
compare the size of this effect with that of other di-
sasters such as earthquakes and report that the size is
more pronounced following terror attacks. Aslam and
Kang (2015), Zussman and Zussman (2006), Drakos
(2010), Karolyi and Martell (2010), Eldor et al. (2012)
are among many others to find this negative impact.
Besides confirming this negative impact, a bunch of
studies also examine whether the terror acts affect
the volatility of the stock returns (Essaddam and
Karagianis 2014; Barros and Gil-Alana, 2009; Nguyen
and Enomoto 2009; Arin et al. 2008; Nikkinen et al.
2008). The answer appears affirmative.

As stated by Aslam et al. (2015), the studies on the
potential effects of terrorism on stock markets have
its roots mostly in the context of a developed country.
However, it can be argued that these potential effects
are not homogeneous across all countries, especially
between those that are developed and those that are
developing. In fact, this argument seems to be sup-
ported by very recent studies that have failed to show
the impact of terrorism on developing countries’
stock markets. Alam (2012) finds that Pakistan’s stock
market is insensitive to terror in the short run. Aksoy
(2014), focusing on Turkey as in the current study,
reports that although some terror attacks have a high
negative effect on the stock market returns at the
attack date, this effect is not statistically significant
for most of them. Similarly, restricting attention to

Turkey, Eruygur and Omay (2014) conclude that not
all terrorist activity affect the stock market.

The objective of this paper is to investigate the im-
pact of terrorism on the stock market of a developing
country, particularly on that of Turkey between 2000
and 2015. In particular, this paper intends to answer
the following questions:

(1) Does terrorism have an effect on the Turkish
stock market?

(2) Does the location of the terror incident matter?

(3) Does the attack type matter?

To my knowledge, this is the first paper that ex-
amines the effect of attack types on the Turkish stock
market. The answers are of particular importance for
developing countries as well as emerging markets as
Turkey serves as an ideal example for both.

In terms of the utilized methodology in address-
ing these questions, in this work, | depart from the
bulk of the literature that employs event study meth-
odology. | employ time series regression analysis.
This departure is necessary because terror attacks in
Turkey for the period of interest follows a continuous
stream. So, as argued by Eldor and Melnick (2004),
terror attacks in such a case cannot be considered
as sporadic events suggesting that their impact can
be studied by time series regression analysis rather
than an event study analysis. To endogenously detect
potential structural breaks, | conduct multiple break
tests devised by Bai (1997), Bai and Perron (1998).

The main results of my work are as follows. | find
that the Turkish stock market is negatively sensitive
to terrorism for the period of 2000-2004. For the peri-
od of 2004-2015, however, this sensitivity disappears,
and the stock market becomes insensitive to terror-
ism. The insensitivity result is robust according to al-
ternative measures of terror but is not in line with the
literature that often reports a significant negative link
between terror and the stock markets’ performance.
Given that the period of sensitivity includes the Turk-
ish financial crash of 2001, one explanation may be re-
lated to the state of the Turkish financial system. More
specifically, it can be argued that the Turkish stock
market is more susceptible to negative shocks such
as terror events in times when the financial system
is more fragile. Another explanation may be related
to the increasing level of integration of Turkish stock
market with its international counterparts over time
(Arshad 2017). It is known that financial integration
can foster financial stability and can induce the econ-
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omy to be more resilient to the negative shocks by
paving the way for more efficient resource allocation
(Park and Lee 2011). Aside from the two explanations
pertinent to the financial system, Turkish stock mar-
ket may have simply desensitized to terrorism over
time through so-called learning effect. As terror has
been the part of their daily lives, investors might have
been accustomed to live with it. Thus, the investors
might take a given terrorist activity less of a surprise
and hence may start ignoring them as time goes on.
Interestingly, | also find that the location of a terrorist
activity does not matter for its impact on the stock
market. This finding invalidates the location-based
explanations. In particular, it shows that the insensi-
tivity result is not simply driven by the fact that most
terror attacks occurred in less developed geographic
regions of Turkey. Finally, | find that during the period
of insensitivity, facility/infrastructure attacks are the
only attack types to which the stock market reacts
significantly. This seems to be in line with the intuition
that when the attack type is facility/infrastructure,
even those firms with no investment in the region of
a terror attack and their investors are likely to believe
that terrorists have changed their tactics and their
investment might be the next target.
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The remainder of the paper is organized as follows.
An overview of terrorism in Turkey is presented in the
next section, followed by an overview of the stock
market in Turkey. The data is presented in Section 4.
Section 5 describes the methodology and presents
results. Section 6 concludes.

2. OVERVIEW OF TERRORISM IN TURKEY

Mostly tied with the Partiya Karekeren Kurdistan
(PKK), a Kurdish separatist group, Turkey has suffered
from terrorism for many years. In particular, over the
last three decades, many Turkish citizens have been
killed by a nearly continuous stream of terrorism-re-
lated events. Most of these events took place in the
eastern and southeastern Anatolia, which have been
among Turkey’s least-developed regions.

The aspects of time series dimension of terror in
Turkey between 2000 and 2015 are presented in Fig.
1. It illustrates the number of attacks, the number of
victims killed, the number of victims injured, and the
terror index of Eckstein and Tsiddon (2004), which
is defined as the natural logarithm of (e + the equal
weighted sum of the number of attacks, the number
victims killed, and the number of victims injured). Fig.
1 confirms that there was indeed a continuous stream
of terror events between 2000 and 2015.
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Fig. 1: Terror attacks, victims killed, victims injured and terror index.
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The number of terror attacks with respect to their
characteristics is presented in Table 1. The classifica-
tion of data is as follows:

1. by city type (Major: Ankara, Istanbul, Izmir; Other:
elsewhere; Unknown: the location of the attack is
unknown),

2. by region (East: eastern and southeastern Ana-
tolia; West: the remaining geographic regions;
Unknown: the location of the attack is unknown),
and

3. by attack type (armed assault, assassination,
bombing, facility/infrastructure attack, hostage
taking, and other).

Table 2 represents damage rates as measured by
the number of victims killed or injured per attack
with respect to each category. It demonstrates that,
on average, a terrorist attack was associated with a
higher damage if it took place in a major city or in a
geographic region other than eastern or southeast-
ern Anatolia. As for the attack types, it shows that the
damage rate was highest for the bombing, whereas it
was lowest for facility/infrastructure attacks.

Table 1: Summary of terror attacks by categories
(January 2000 - December 2015)

City Type® Major 199
Other 536
Unknown 104
Region® East 475
West 260
Unknown 104
Attack Type*  Armed Assault® 206
Assassination® 28
Bombing® 409
Facility/Infrastructure® 49
Hostage Taking' 121
Others 26
Killed" 796
Injured” 3207
Attacks" 839

@ Qualitative categories are treated as dummy variables in the
econometric analysis.

® A firearm, incendiary, or sharp instrument (knife etc.), grenades,
projectiles, and unknown or other explosive devices that are
thrown.

¢An act whose primary objective is to kill one or more specific,
prominent individuals.

4An attack where the primary effects are caused by an energetically
unstable material undergoing rapid decomposition other than
explosive devices that are thrown.

¢An act, excluding the use of an explosive, whose primary objective
is to cause damage to a nonhuman target.

fBarricade incident, kidnapping.

9 Hijacking, unarmed assault, unknown.

" Numerical variables are treated as continuous variables in the
econometric analysis.

Table 2: The Damage rate® of attacks by categories®
(January 2000 - December 2015)

Killed  Injured
City Type© Major 1.26 777
Other 0.93 2.95
Region® East 0.86 243
West 1.31 7.58
Attack Type Armed Assault 1.12 1.50
Assassination 0.86 1.82
Bombing 1.25 6.78
Facility / Infrastructure 0.00 0.06
Hostage Taking 0.03 0.17
Other 0.96 1.92

2 The damage rate is defined as the number of victims killed or
injured per attack type.

b See Table 1 for definitions.

¢Unknown city and region types are not shown.

Table 3 shows the proportion of victims killed, vic-
tims injured, and attacks by categories. For example,
given that an attack took place, the probability that
it was in the major city is 0.32; given that people got
killed in an attack, the probability that the attack was
in the major city is 0.34; given that people got injured
in an attack, the probability that the attack was in the
major city is 0.49.

Table 3:2* Proportion of people killed, injured, and
days of a terror attack by categories (January 2000 -
December 2015)

. . Day of
Killed Injured attacks
City
Types Major 0.34 0.49 0.32
Other 0.66 0.51 0.68
Region® East 0.54 0.63 0.42
West 0.46 0.37 0.58
Attack
Type Armed Assault 0.29 0.10 0.24
Assassination 0.03 0.02 0.04
Bombing 064 086 0.48
Facility /
Infrastructure Attack 0.00 0.00 0.06
Hostage Taking 0.01 0.01 0.14
Other 0.03 0.02 0.04

2Proportions can be interpreted as conditional properties.
®See Table 1 for definitions.
¢Unknown city and region types are excluded.

Before proceeding to examine the effects of terror
attacks and their types on the stock market, it will be
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useful to give a brief summary of the Turkish stock
market.

3. OVERVIEW OF THE STOCK MARKET IN
TURKEY

Previously known as Istanbul Stock Exchange
(also known as IMKB), Borsa Istanbul (hereinafter
BIST), is the only corporation in Turkey for securities
exchange established to provide trading in equities,
bonds and bills, revenue-sharing certificates, private
sector bonds, foreign securities, and real estate cer-
tificates as well as international securities. The BIST
was launched in 1985 and began trading securities
publicly in 1986. In 1987, the exchange commenced
publishing its benchmark stock index (BIST100) on a
daily instead of a weekly basis, and, in 1994, the BIST
switched to fully-automated electronic trading.?

Crashing in February 2001, Turkish financial
system was not in a good shape in the early 2000s.
Between 2000 and 2002, the market capitalization of
the BIST was in a constant decrease trend, it reached
34.4 billion USS in 2002, down from 69.5 billion US$
in 2000. The number of listed companies kept de-
creasing until 2003 reaching 285 in 2003. The strong
market growth enjoyed by the BIST for several years
to come ended by the 2008 global financial crisis and
its market capitalization fell by 63% to 120 billion
USS$ in 2008. Meanwhile, the BIST100 reported 50%
decline in Turk Lirasi terms and reached 26864 points.
At the end of 2008, the number of listed companies
was 3174

Being open to foreign capital flows, the BIST has
become integrated with international stock markets.
Due to the proximity and the interest of the European
Union (EV) in Turkey, the degree of integration with
EU is higher than the US and the Asia-Pacific (Arshad
2017). The speed of integration was reported to be
higher for the major trading partners of Turkey (Kas-
man et al. 2009).

Table 4 lists the correlations between Turkey’s
BIST100 with the major trading partners’stock indices:
French (CAC40), German (DAX) and the UK (FTSE100)
for the period of January 2000 and December 2015. It
shows that, among the three indices, FTSE100 is the
one which has the highest correlation with BIST100.
This is in line with the studies documenting that
the BIST is more responsive to the developments in
the UK capital market (Mlodkowski and Tastulekova
2012).

Table 4: The Correlation of International Stock
Indices with BIST100 (January 2000 — December
2015)

CAC40 0.359

DAX 0.334

FTSE100 0.371
4. DATA

Two different data sets, one for the stock market
and the other for terrorism are used in this paper. The
stock market data set consists of daily index values
of Turkey’s BIST100 and daily values of three interna-
tional indices: France’s CAC40, Germany's DAX, and
England’s FTSE100. The data for BIST100 is obtained
from the official website of Turkish Stock Market,
www.borsaistanbul.com, and the corresponding data
for the international stock index values (CAC40, DAX,
and FTSE100) is obtained from www.finance.yahoo.
com. The terrorism data set includes information
about the terror attacks and is extracted from the
Global Terrorism Database provided by the University
of Maryland, which can be reached on http://www.
start.umd.edu/gtd. In extracting the terrorism data,
| excluded ambiguous cases. That is, | included only
those attacks where there is essentially no doubt of
terrorism.

The problem initially encountered was the lack of
consensus on how to measure the level of terrorism.
The attack dummy, the number of incidents, the
number of victims killed, the number of victims
injured, and the combination of them were used by
scholars as a measure of terrorism. As mentioned ear-
lier, Eckstein and Tsiddon (2004) used a terror index
defined as the natural log of (e + the equally weight-
ed sum of the number of incidents, the number of
victims killed, and the number of victims injured) as
a terror index. In this paper, following the literature,
the attack dummy, the number of victims killed, the
number of victims injured as well as the terror index
of Eckstein and Tsiddon (2004) are used as a measure
of terrorism.

5. METHODOLOGY AND RESULTS

As illustrated by Fig. 1, terror incidents in Turkey
followed a continuous stream suggesting that time
series regression analysis can be applied to analyze
their effects, if any, on the Turkish stock market.
Hence, contrary to the bulk of the literature that
measures the effect of a particular event or series of
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events on the variable of interest by utilizing an event
study analysis (Fama et al. 1969; Brown and Warner
1980, 1985; Lyon et al. 1999, Chen and Siems 2004,
Abadie and Gardeazabal 2003, Dravid 1987, Pound
and Zeckhauser 1990),° | investigate the potential
impact of terror incidents on the Turkish stock market
by utilizing time series regression analysis.

| follow the methodology used by Eldor and Mel-
nick (2004). The basic model is given by Eq. (1) where
Yt is a non-stationary /(1) variable with a positive
drift f; and U is a white noise.

Ve =Yi—1+ Bfe +us M

In this paper, V¢ represents the natural log of the
stock market index (BIST100). Table 5 confirms my
specification that Yt is a non-stationary /(1) variable
as augmented Dickey Fuller test results for BIST100
index shows that the existence of unit root cannot
be rejected for the natural log levels but is strongly
rejected for the first differences.

Table 5: Testing for unit roots (January 2000 —
December 2015)

1% 5%
ADF Critical Critical
Level Level
Level - BIST100? -2.57 -3.96 -3.41
First Difference - BIST100®  -63.87 -343 -2.86
Level - FTSE100° -2.51 -3.96 -3.41
First Difference -FTSE100°> -23.17 -343 -2.86

2 In natural log including constant and trend.
® Natural log differences including constant.

Specification of fe requires delicate attention. As
Turkish stock market is open to free capital move-
ments f; is assumed to be the natural log difference
of the FTSE100 index. FTSE100 index is chosen on
purpose because it has the highest correlation with
BIST100 among all three international indices for
the period of study. Moreover, as mentioned earlier,
BIST100 is more integrated with the EU stock markets,

Table 7: Regression with an attack dummy'?

in particular with the London Stock Exchange. The
specification (1) is supported by Granger Causality
test results, which can be seen in Table 6. In Table 6,
Dlog(.) denotes the first difference of the natural log.

Table 6: Granger causality tests (6 lags) (January
2000 - December 2015)
Null Hypothesis F-Statistics Probability
Dlog(FTSE100) does not
3.1752 0.0042
Granger Cause Dlog(BIST100)
Dlog(BIST100) does not
0.8934 0.4986

Granger Cause Dlog(FTSE100)

The residual U, is a white noise. Denoting by D the
first difference operator, and writing u; = yT; + €;
where Y is a set of parameters and T, represents the
terror measure: the attack dummy, the number of
attacks, the number of victims killed, the number
of victims injured, the terror index of Eckstein and
Tsiddon (2004), the location dummies, or the attack
type dummies, Eq. (1) can be transformed into Eq. (2):

Dy, =a+Bfi +yT: + ¢ )

Following the literature, | generate 5-days per
week. As some terror attacks occur at night after the
stock market is closed, their effects, if any, may not
be observed on the day of the attacks. Instead, their
effect may be observed on the next day following the
attacks. To capture these lagged effects, | transform
Eqg. (2) into Eq. (3), where, Dlog(.) denotes the first
difference of the natural log as before.

Dlog(BIST100); = a + B * Dlog
(FTSE100), + yo Ty + 1 Tr_y + & )

To take into account the potential breaks in the
regression relation, | perform the multiple structural
break test (L+1 versus L sequentially determined
breaks) as outlined by Bai (1997) and Bai and Perron
(1998). 1 allow up to 5 breaks, employ a trimming per-
centage of 15%, and use the significance level of 0.05.

1/1/2000-10/07/2004

10/08/2004 - 9/25/2008

9/26/2008 - 12/31/2015

Variable Yo Y1 Yo Y1 Yo Y1 Dw3
0.0004 20,0015 0.0026 10,0035 0.0005 0.0007
AttackDummy o714 (05668)  (02559) (0.1319) (0.7320) (06023 2049

"Two breaks: 10/08/2004 and 9/26/2008.
2 p values in parenthesis.
3 DW refers to Durbin-Watson statistics.
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| form three hypotheses. In the first hypothesis, |
ask: is there any impact of terror on the stock mar-
ket? To seek an answer, | first take T to be an attack
dummy which takes the value 1 if an attack occurs at
time t and 0 otherwise. The results shown in Table 7
indicate that terrorism has no significant impact on
the stock market.

Next, | take Tt to be one of the quantitative mea-
sures of terror: the number of attacks, the number
of victims killed, the number of victims injured, and
the terror index of Eckstein and Tsiddon (2004). For
the number of attacks, terrorism has no significant
impact on the stock market as in the case of attack
dummy. However, for all other terror measures, ter-
rorism has a significant negative impact on the stock
market between 1/1/2000 and 10/8/2004, while no
significant impact is observed between 10/11/2004
and 12/31/2015.

To summarize, for all terror measures, the stock
market does not react to terrorism and hence it is
insensitive to terrorism between 2004 and 2015.
For the period of 2000-2004, however, the stock
market reacts negatively to the terrorism if the terror
level is taken to be the number of victims killed,
the number of victims injured, and the terror index.
Several explanations can be offered for the fact that
the stock market shows sensitivity to terrorism for

Table 8: Regression with quantitative variables'*?

the period of 2000-2004 but no longer does so for
the period of 2004-2015. First, given that the Turkish
financial system experienced a serious crisis in 2001;
one explanation might be that terrorism’s effect on
the stock market was more pronounced when the
financial system was fragile. A similar explanation
might be the increasing degree of integration of the
stock market with its international counterparts. In
fact, it is known that over time Turkish stock market is
better integrated with the US, Asia-Pacific, and the EU
with the integration being highest with the EU (Ar-
shad 2017). Finally, the desensitization of the Turkish
stock market to terrorism over time might simply be
yet another explanation, which cannot be ruled out
given that terror has been the part of Turkish people’s
daily lives.

In the second hypothesis, | ask: does the location
of an attack matter for the stock market? For location,
| form two set of dummies based on whether the
attack took place in a major city or whether it took
place in East and West. Interestingly, regardless of the
choice of the dummies, the location is unimportant
for the impact of the terrorism. More specifically, ter-
ror attacks that took place in the major city (Ankara,
Istanbul, and Izmir) were no different from those that
took place in the remaining cities in the sense that
their impact on the stock market was both insignifi-
cant.

1/1/2000-10/08/2004

10/11/2004 - 9/25/2008

9/26/2008 - 12/31/2015

Variable Yo Y1 Yo Y1 Yo Y1 DwW*
Terror Index -0.0058 0.0009 0.0028 -0.0013 0.0001 -0.0008 20487
(0.0557) *** (0.7640) (0.3131) (0.6508) (0.9565) (0.6881) ’
-0.0010 -0.0007 0.0017 -0.0020 -0.0002 0.0002
Attack (0.5723) (0.6998)  (0.3232)  (0.2445) (0.6518) (0.6418) 2.0502
Killed -0.001 2** -0.0001 0.0008 0.0001 0.0000 0.0000 2.0500
(0.0178) (0.7952) (0.2534) (0.9194) (0.9486) (0.9764)
Iniured -0.0001 0.0000 0.0001 0.0001 0.0000 0.0000 2.0507
) (0.0023)* (0.6679) (0.3981) (0.4143) (0.9777) (0.4176) )
"Two breaks: 10/11/2004 and 9/26/2008. ** at 5%, *** at 10%.
2 p values in parenthesis. “DW refers to Durbin-Watson statistics.
3 Coefficients are statistically different from zero at *at 1%,
Table 9: Regression with city type'?
1/1/2000-10/08/2004 10/11/2004 -9/25/2008 9/26/2008 - 12/31/2015
Variable Yo Y1 Yo Y1 Yo Y1 DWw3
. . 0.0011 -0.0002 0.0013 -0.0023 0.0001 0.0011
CityType  Major (0.7293) (0.9495) (0.7549) (0.5534)  (0.6968)  (0.6510) 2%
Other -0.0017 -0.0034 0.0028 -0.0013 0.0008 0.0000
(0.7067) (0.4601 (0.3289) (0.6423) (0.6159) (0.9860)

"Two breaks: 10/11/2004 and 9/26/2008.
2 p values in parenthesis.

3 DW refers to Durbin-Watson statistics.

175



Mustafa YILDIRIM

Table 10: Regression with region'?

1/1/2000-10/18/2004

10/19/2004 - 9/25/2008

9/26/2008 - 12/31/2015

3
Variable Yo Y1 Yo Y1 Yo Y1 DW
East 0.0045 -0.0069 0.0028 0.0005 0.0020 -0.0004 2.0495
Region (0.4113) (0.2119) (0.3622) (0.8759) (0.1987) (0.7993)
West -0.0007 0.0003 0.0015 -0.0039 -0.0021 0.0011
(0.7982) (0.9293) (0.6583) (0.2573) (0.3251) (0.6168)
"Two breaks: 10/19/2004 and 9/26/2008.
2 p values in parenthesis.
3 DW refers to Durbin-Watson statistics.
Table 11: Regression with attack types'2 (10/11/2004 - 12/31/2015)
Variable Y1 DW?
0.0004 -0.0004
Attack Type Armed Assault (0.7751) (0.7753) 2.0049
Assassination 0.0011 0.0033
(0.7201) (0.2963)
Bombin 0.0009 -0.0008
9 (0.4044) (0.4248)
ers -0.0018 -0.0040
Facilities/Infrastructure (0.4705) (0.0963)™
. -0.0002 0.0019
Hostage Taking (0.9062) (0.2551)
0.0042 0.0008
Other (0.2095) (0.7968)

' p values in parenthesis.
2 Coefficient is statistically different from zero *** at 10%.
3DW refers to Durbin-Watson statistics.

Likewise, terror attacks that occurred in the east
(Eastern and Southeastern Anatolia) were no different
from those that that occured in the west (Aegean,
Black Sea, Central Anatolia, Marmara, and the Medi-
terranean):

Finally, in the third hypothesis, | ask: are all terror
attacks alike in the sense that when they are classified
into subgroups according to their attack types, does
each type have the same impact on the stock market?
Here, due to the singularity problems, the structural
break test could not be applied. While 10/11/2004 and
9/26/2008 were the two break dates common to most
regressions, constrained by the limited number of ob-
servations for some attack types, | run the regression
for the period between 10/11/2004 and 12/31/2015.
The results presented in Table 11 shows that the
stock market reacts only to the facility/infrastructure
attacks. This suggests that investors are likely to view
facility/infrastructure attacks as a threat to their in-
vestments. This is expected because when the attack
type is facility/infrastructure, the investors are likely

to think that terrorists have changed their tactics and
start worrying about their own investment.

6. CONCLUSIONS

This paper investigates the effects of terror attacks,
if any, on the Turkish stock market between January
2000 and December 2015. Although an event study
analysis has been the most popular methodology
in the related literature, in this paper, | have imple-
mented the time series regression analysis, which is
necessitated by the continuous stream of terror acts
in Turkey. To allow for potential shifts in the relation,
Bai-Perron tests of L+1 vs. L sequentially determined
breaks were implemented.

The analysis shows that terrorism imposed a sig-
nificant negative effect on the stock market returns
for the period of 2000-2004 but this effect vanished
for the period of 2004-2015. While the desensitization
over time may be given as one immediate explana-
tion due to the high frequency of terror incidents,
two alternative explanations can be given, each
relates to the state of the Turkish financial system.
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First, the stock market might have better absorbed
the shocks, which could be attributed to the strict
measures implemented on the financial system after
2001 crisis and improved political stability among
many other factors. Second, as its integration with
the international stock markets increased over time;
the stock market might have become more resilient
to the negative shocks due to this better integration.

structure attacks were the only attacks that imposed
a significant negative impact on the stock market
returns.

Overall, these findings confirm the intuition that
the effect of terrorism may differ across countries. The
stability of the financial system and its higher integra-
tion with the international counterparts can make
the stock market become desensitized to terror. Yet,

While the location of an attack did not matter and even in this case, the stock market may be selective in

hence appears to be unimportant for the impact of
terrorism on the stock market, the attack type did
so. In fact, among various attack types, facility/infra-

its response to different attack types.

END NOTES

'According to 2014 Global Terrorism Index Report, the number of victims killed has increased five times since
2000. http://economicsandpeace.org/wp-content/uploads/2015/06/Global-Terrorism-Index-Report-2014.pdf.

2Dow Jones Industrial Average fell by 684.71 points, the biggest one day loss in its history. http://money.cnn.
com/2006/09/08/markets/markets_fiveyearslater/index.htm?postversion=2006090817 .

3More details can be found at http://www.borsaistanbul.com/en/corporate/about-borsa-istanbul/milesto-
nes-in-borsa-istanbul-history .

“See Capital Market Board of Turkey’s Annual Report 2014 at http://www.cmb.gov.tr/displayfile.aspx?action=-
displayfile&pageid=17&fn=17.pdf&submenuheader=null and Turkish Capital Markets 2008 Report at https://
www.tspb.org.tr/wp-content/uploads/2015/08/AIM_Yayin_ve_Raporlar_Arastirma_Raporlari_TCMBI_Re-
port_2008.pdf.

>Although popular, the drawback of this methodology is that it imposes certain restrictions on the behavior of

returns.
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