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Abstract

This paper examines the impact of international soccer matches on the Turkish stock
market using firm level and sorted portfolio data. Applying the Edmans et al. (2007)
estimation method, we find a significant negative loss effect. However, once using panel
data analysis and modeling spatial and temporal effects explicitly, the sport sentiment
effect disappeared. The same conclusions are made when replacing win/loss dummies
with unexpected win (loss) variable and sorting portfolio returns by market capitalization
and past returns. Hence, there is very limited micro-evidence to support the 'overreaction’
hypothesis of individual investors using Borsa Istanbul data. However, we found
evidence that sporting events have larger impact on stock return volatility for firms with
smaller market capitalization and lower past returns.
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1. Introduction

Economic events, such as stock splits, mergers and acquisitions, are believed to have impact
on the value of financial assets'. The psychological literature in the past decade shows that even
economically-neutral events - including weather (Saunders, 1993; Hirshleifer and Shumway,
2003), the daylight-savings time change (Kamstra et al. 2000) and the lunar phases of the moon
(Yuan et al. 2006) - systematically correlate to variation of asset returns. The basic rationale is
that, these economically neutral events have potential repercussions on the 'mood' of an investor,
which translates into investment behavior that cannot be explained by the rationality principle.

For instance, Levy and Yagil (2011) examine the relation between air pollution (using Air
Quality Index) and the returns of four U.S stock markets. There is scientific evidence that air
pollution has negative mood effect. Since mood can lead to biases in investment behavior as
documented in the financial economics literature, the authors contend that if a stock exchange is
closer to a polluted area, the fluctuation of air quality should have larger impact on market
returns. Cao and Wei (2005) argue that lower temperature should be positively related to market
returns; while high temperature is liable to magnify market fluctuation. Their key hypothesis is
based on the psychological documents that lower temperature leads to aggression which results
in lower risk aversion. Gao and Lin (2011) find that government lottery is virtually a substitute to
stock trading. They use evidence from Taiwan lottery, showing that once jackpot size exceeds a
certain threshold, the trading volume of stocks with high individual trading ratio would drop
from six to ten percent. The evidence is confirmed using both firm and aggregate level trading
activities.

One strand of the event study literature focuses on the impact of sports events (especially
international game results) on asset prices. In fact, motivated by this psychological evidence,
relation between sporting results (especially soccer) and stock market returns has developed as
an important research field in sports economics (Ashton et al. 2011). To our knowledge, one of
the earliest studies about the impact of soccer games on stock markets is conducted by Ashton et
al. (2003) who document a strong association between the performance of the England football
team and FTSE 100 index. However, Klein er al. (2008) criticized this finding by rejecting the
link between sports performance and stock market return. Ashton et al. (2011) reconsider this

link by using a larger dataset, employing an extended range of tests and allowing for outliers as a
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response to Klein et al. (2008). It is again documented that national soccer matches affect UK
stock market. Edmans et al. (2007) is a seminal piece. They use an international soccer sample
comprising matches of 39 different countries for the period from 1973 to 2004. Losses of
national soccer teams lead to a strong negative stock market reaction and the loss effect is
increasing with the importance of games. This loss effect is not due to a reduction in trading
volume. In addition to soccer, Edmans et al. (2007) also explore the effect of other sports on
stock returns. There is a significant but small loss effect for international basketball, rugby, and
cricket. There is no win effect for any sports.

Sloan (1979), Hirt et al. (1992), and Kerr et al. (2005) document that sports games have an
important impact on the mood of people. A win of a team may lead to a positive mood change on
supporters (in case of national team wins, the mood change can be observed for majority of a
country), whereas a loss may lead to a negative mood change; and the changes in emotions and
mood following the games can influence the investment decisions. Berument et al. (2006 and
2009) examine the impact of European cups wins of three major soccer clubs of Turkey on the
Borsa Istanbul - BIST (formerly known as Istanbul Stock Exchange - ISE). It is found that wins
of only Besiktas, whose fans have a high rate of fanaticism, lead to an increase in stock market
return. Kaplanski and Levy (2010) follow a different approach by focusing on the effect of
soccer games on the U.S. market rather than the markets of the two teams that play. It is found
that the World Cup effect is significantly negative and it does not depend on the game results. As
the aggregate effect is not related to the game result, the investors can exploit this predictable
effect. Berument and Ceylan (2012) also show that soccer game results affect stock market
returns and stock market return—volatility relationships in Spain, UK, Chile and Turkey. While
stock market returns decrease after a loss in Spain and UK, the stock market returns increase
after a win in Chile and Turkey.

Some authors analyze how sports events affect trading volume. For instance, Ehrmann and
Jansen (2012), by using minute-by-minute trading data of 15 international stock exchanges,
examine how the investor attention changes during FIFA 2010 World Cup games. It is shown
that the number of transactions and the volume of traded stocks decrease and these impacts are
even stronger in the stock markets of two teams that play. Moreover, a goal leads to an additional
drop in trading activity. The co-movement of national stock markets with global stock markets

declines during the games.



While majority of literature provide supporting evidence on the positive relation between
sporting results and stock market returns, some studies present contradictory results. For
example, Boyle and Walter (2003) find that stock returns are not associated with sporting results.
In this study, we explore the impact of the performance of three big soccer clubs of Turkey
namely Besiktas (BJK), Fenerbahce (FB) and Galatasaray (GS) and Turkish National Soccer
team on the Borsa Istanbul (BIST). Our focus is on Turkey. There is a problem for study on
developed countries. On a particular day, when there are multiple sports events or even multiple
matches for the same event, it is difficult to separate the effect of each sports event. There is no
such a problem in Turkey as soccer is the most important and dominant sports in the whole
country. The games against foreign rivals are considered as a fight of national pride in Turkey.
After wins in international games, the people celebrate the victory with night-long street
festivities in streets. Berument and Yucel (2005) document a positive relationship between
monthly industrial growth rate and the wins of Fenerbahce in European Cup games. This shows
that mood of workers are affected by international victories of Fenerbahce. Moreover, Eker et al.
(2007) also show that win of three big clubs of Turkey affect the TL/USD exchange rate.

Our study differs from the previous literature in six important aspects. (1) The scope of
analysis is broader. We consider the impact of not only the soccer clubs but also the Turkish
National team. This is important as national teams may affect the mood of a larger population in
a country. (2) Our dataset covers only international games against foreign clubs and excludes the
domestic games. International games should affect the mood of the supporters of the club team
playing and the supporters of other clubs in a similar way due to national pride. In addition, the
impact of domestic games can be diluted or eliminated, as the performance of a team will have
an opposite effect on other teams’ supporters (Eker et al. 2007). (3) There is limited
microeconomic evidence for the sports sentiment hypothesis. Most of the researches focus on
stock market index. Palomino et al. (2009) is one of those early attempts; they consider 16 soccer
teams only - hardly large-scale microeconomic evidence. To our knowledge, Chang et al. (2012)
is one of the few large-scale firm level study, covering all firms listed in Nasdaq; however, their
analysis is restricted to domestic games. This study examines the impact of international soccer
games on all firms in Borsa Istanbul. (4) Our forth contribution is related to methodology.
Edmans et al. (2007) apply Seemingly Unrelated Regression (SUR) to 39 countries controlling

for clustering effect only. Chang et al. (2012) use pooled OLS to estimate the impact of national



football games on individual firms in Nasdaq, neglecting firm-specific factors and
autocorrelation. The conclusions of these papers hinge on the significance of the win/loss
dummy, which can be a problem if the standard error is not estimated correctly. We explore the
impact of game results on stock returns by using firm-level panel data that handle both cross-
section and temporal effects simultaneously. (5) We propose a natural experiment to test the
investor overreaction hypothesis. Ever since 2006, the share of foreign investors rose to around
70%. Therefore, after 2006 the reaction to game results may dilute or even disappear due to
increase in foreign investors. Also, we will introduce a match surprise variable to capture
individuals' sentiment (an improvement over Palomino et al., 2009). (6) As far as we know, there
is limited study of sporting events on the volatility of stock returns.

Our results indicate weak evidence of sports event sentiment. We demonstrate that, although
sports events have no power explaining financial asset returns, it can account for volatility of
sorted portfolio returns. The rest of the paper proceeds as follows. The next section delineates the
motivation of the paper. The third section describes the data set. Section 4 reports the findings of
firm level analysis. Section 5 presents the sorted portfolio analysis results followed by a

discussion in section 6.

2. Motivation

Most of the early studies are confined to the impact of sports events on the market indices.
Little research effort was directed toward a micro-level examination. There is a related literature,
which studies the effect of sports results on the stock returns of publicly traded sports clubs.
Palomino et al. (2009) find that stock prices are sensitive to the game results of 16 listed British
soccer clubs. There is a positive average abnormal return of 53 basis points following a win and
a loss leads to a negative average return of 28 basis points. Stadtmann (2006) demonstrates a
close relation between game results and stock price of the German soccer team Borussia
Dortmund. It is also found that a success of arch-rival of Borussia Dortmund, namely Bayern
Munich, negatively affects the stock price. Scholtens and Peenstra (2009) document a positive
(negative) stock market reaction after a win (loss) for 8 listed soccer teams in 5 European
countries during the sample period of 2000-2004. The reaction to losses is higher than wins
indicating an asymmetric market reaction. Boido and Fasano (2007) show that stock prices are

sensitive to game results for Italian listed soccer clubs namely Lazio, Roma and Juventus for the



period from January 2005 to June 2006. Demir and Danis (2011) document that there is a
negative reaction to a loss whether it is expected or not for Turkish listed soccer clubs. In
addition, the stock market reaction to game results depends on corporation structures of those
clubs.

Nonetheless, Zuber et al. (2005), using the data of 10 listed English soccer clubs, examine
the effect of teams’ performance on their stock prices in the period 1997-2000. Little or no
relationship between stock prices and game-related information was found. Moreover, on-season
returns and off-season returns are not statistically different from each other. These findings are
interpreted by introducing the notion of “soccer team investors” who are insensitive to traditional
financial information. Brown and Hartzell (2001) also show that defeats of Boston Celtics
significantly affect the stock price whereas wins do not. The impact of playoff games is higher
when compared to regular season games.

One of the drawbacks of these studies is that, the partial effect of investor sentiment cannot
be separated from that of change in expected company profit. A win may lead to more prize
money, merchandise sales, or advertising income, driving up the stock price. In the meantime, it
affects investors’ sentiment. Obviously, this stream of research relies on both the rational
expectations and investor sentiment hypothesis. The successful clubs are able to generate more
revenues; therefore, wins (losses) are expected to increase (decrease) the future cash flows of
clubs. Hence, the performance of a team affects its stock price. Wins and losses also change the
mood of investors that leads to an increase (decrease) in stock prices of clubs. For the case of
relation between national teams’ performances and stock market indices, only investor sentiment
plays a role, as there is no direct economic impact of national team performances on stock
market indices (Gerlach, 2011).

Considering all these, we estimate the sports sentiment effect using all 447 firm (not only
soccer clubs) data from the BIST 100, in a bid to provide micro-evidence for the investors'
sentiment hypothesis. There is an additional advantage over the Edmans et al. (2007) analysis.
Strictly speaking, the Edmans er al. (2007) study is a multivariate time series model of 39
countries. The estimation method is a Seemingly Unrelated Regression (SUR) adjusting for

cross-section clustering effect with no treatment of country-specific factors®. In this analysis,

% Panel data do not apply in that case due to small number of cross sections relative to time.
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there is a large enough cross-section sample to account for unobservable firm factors by panel
data.

Meanwhile, a natural experiment can be conducted to test the investors' overreaction
hypothesis, which is one of the motivations of this paper. The foreign traders' shares in BIST in
terms of market capitalization and transaction volume are shown in figure 1. Foreign investors'
penetration into the BIST measured by market capitalization rose from around 41% in 2000 to
around 67% in 2010. Domestic individual investors trade more frequently than foreign investors
do. In 2010, domestic investors held around 33% of market share but generated 84% of trading
volume. On the contrary, foreign investors owning 67% of market share generated only 16% of
trading volume in stock exchange. Nonetheless, by both measures, the penetration ratio of
foreign investors increased sharply in the second half of 2000's. The recent structural change of
the BIST provides fodder to a natural experiment - if the investor's sports sentiment exists, then
the impact of sports events (no matter positive win or negative loss) should be stronger in the
first half of 2000's when the market influence of domestic investors was relatively high. We will
split the panel data (in section 4) into two subsample periods to conduct this natural experiment.

A common problem of the sports event literature is spurious correlation. The market returns
variation can be driven by factors other than the one being considered. For instance, Chang et al.
(2012) argue that smaller firms (measured by capitalization) should have larger sports sentiment
effect due to larger share of domestic investors. Nonetheless, there is limited control of market
risk (a market index return) and serial correlation (lag firm return). The Edmans et al (2007)
procedure is, strictly speaking, a high-dimensional (39 countries) multivariate time series model.
The second step is SUR adjusting for clustering effect only due to curse of dimension. As well
known in the literature, serial correlation biases the standard error downward, which may lead to
incorrect inference; in this particular case, accepting the existence of sports sentiment effect.
Kaplanski and Levy (2010) tackle the spurious correlation by different strategies. For instance,
an outlier year with bad returns in which World Cup took place, is dropped. Trading days with
major events occurred during the World Cup period are eliminated. A June-July monthly dummy
is added to handle seasonal effect. Other than manipulating the dataset and varying the
independent variables, we tackle the spurious correlation problem by casting the model in a

purely time series setting. We propose a direct estimation method. The BIST 100 firm returns are



sorted by market capitalization and past returns into five portfolios. In this way, the temporal

effect can be handled directly. The estimation method is described in sections 4 and 5.
3. Data

This paper attempts to evaluate the impact of sports events (through individual investors'
sentiment) on the variation of firm stock returns at the Turkish market. The specific sports event
under consideration is soccer - the most popular sports in Turkey. There are three major teams;
each of them has a large fan base for decades and although there are all Istanbul teams, they have
supporters all over the country. Therefore, if the investors' sports event sentiment exists, the team
effect should be statistically significant. Only international soccer games by three major teams
against foreign soccer clubs are considered to avoid offsetting effect of domestic matches.
Precisely, if there is a win of BJK against GS, the fans of the former will react in a positive way,
which will be countered by the pessimistic behaviors of the fans of the latter. The current studies
of the sports event sentiment on Turkish market include the team effect only’. A natural
extension is the Turkish national team competition. The impact of performance of Turkish
national team on supporters is deemed to be more straightforward and it will affect the mood of
all people (even if they are not directly interested in soccer) in the same direction. Wins in those
games are considered as a symbol of national pride and will boost the morale of people in
Turkey. In our (initial) dataset, there are 128 international matches involving the Turkish
National team; most of them are FIFA World Cup and Euro Cup games.

The game results are collected from www.mackolik.com; they are crosschecked from
various sources, for example the official website of Turkish Football Federation's website*. The
first (Besiktas vs. Hapoel Haifa) and last (Besiktas vs. Dynamo Kyiv) match took place on 28
July, 1999 and 24 February, 2011, respectively. The betting odds ratios for the games prior to

April 2004 were collected from www.betexplorer.com. The data afterward are collected from

www.mackolik.com. Initially, there are 430 international team and national matches over the

sample period. It is generally believed that only important events that capture public attention
can have repercussion on the stock markets. Some screening procedure has to be implemented.

We cull the private games and UEFA Euro Qualifying winding up with 323 matches.

? See Kaplanski and Levy (2010).
* See www.tff.org.



Most of European Cup games are played on Tuesday, Wednesday, or Thursday evenings;
however, the games of national team are more homogenously distributed in a week. The effect of
a game result is observed on the first trading day just after the game. Thus, if a match is played
on the weekend, the effect will be observed on Monday. Likewise, the impact of weekday games
is observed on the next trading day. The impact of a particular game cannot be separated if there
are multiple games on the same day. One solution is deleting all sports events of a trading day if
there is more than one game (Demir ef al. 2013). However, this can result in considerable loss of
observations. Considering the fact that the number of international games is relatively limited,
we adopt a different strategy. On any trading day with multiple matches, if the game results are
the same, they are combined as one single match with one single result. Otherwise, all matches
will be deleted”.

After applying these selection criteria, there are 278 matches left. The sports events are 2006
FIFA world cup qualification, 2010 FIFA world cup qualification, 2002 FIFA world cup,
champions league, Euro 2000, Euro 2008, UEFA, FIFA confederation cup. This will be referred
to as the scenario 1 throughout this paper. Amongst the 278 matches, there were 45 national team
matches, 66 for FB, 74 for BJK and 93 for GS. The overall win, draw and loss proportions are
43.5%, 20.5% and 36%, respectively. As a robustness test, we decided to further screen out the
sample. A stricter criterion is adopted. The FIFA confederation cup and UEFA matches are
dropped. The final sample size is 176. This is referred to scenario 2.

We collect daily stock prices (closing) of 447 Turkish firms listed at Borsa Istanbul from the
Wharton Research Data Services (WRDS)6, to compute the daily returns (dividend adjusted).
The sample period is July 1, 1999- June 30, 2011. Discontinuous trading -for example, a
company is delisted, stops trading for a certain period or after long holiday - will render the daily
returns meaningless. There are various methods to deal with this problem. One can drop
observations when they are too far apart or keep the longest trading streak in the sample. The

former approach is adopted in this study. We take a stand that if two trading days are more than

> An additional criterion can be adopted to eliminate multiple-game effect. First, a cut-off time is set (for instance, 9 a.m). If a
match kicks off at 10 am, it will be treated as a match on the next trading day. Let's say trading day t is matched with sporting
event on day t-1; and suppose that day t has another sporting event played during its trading hour (of course, this sporting event
will be matched with trading day t+1). Then, the pair of trading day t and sporting event on day t-1 will be deleted, because the
return on day t will be affected not only by sporting event on day t-1, but also one on day t.

® https://wrds-web.wharton.upenn.edu/wrds/



10 days apart, the observation will be deleted, in a bid to minimize the loss of observations. The
BIST100 index source is the Borsa Istanbul website’.

In section 5, sorted portfolios by market capitalization (the product of stock price and
number of shares outstanding) and past returns (moving average of last 22 trading days) will be
constructed by the daily firm returns. To be specific, on each trading day, the firms are sorted by
market capitalization or past returns and volatility and split into quintiles. Then, a value-
weighted return will be computed for each quintile. The process is repeated everyday and a
portfolio will be formed®.

Controlling for the outlier effect is necessary in the case of Turkey. Turkey went through
three economic crises -1994, 2001, and 2008- after opening up its capital account in 1989
(Rodrik, 2012). The 1994 and 2001 crises were severe and literally dramatic. Although Turkey
experienced strong and stable expansion until 2007, the 2008 crisis interrupted the long
expansion. There are many ways to deal with outliers. One method is simply dropping the
extreme values. The second approach is creating a dummy for the extreme trading daysg. The
first approach is adopted in this study. To minimize the loss of observations, we exclude the
highest and lowest (in terms of return) five trading days from the sample. An additional
advantage is that, by dropping the extreme values, convergence will be improved for the

GARCH-Variance and multivariate GARCH models examined in section 5.

4. Micro-Level Analysis

The first part of our analysis is estimating the sport sentiment effect using Turkish firm level
data by Edmans et al. (2007) procedure which consists of two steps. There are 39 countries in
their sample. The first equation involves the estimation of major market index returns of each
country using some market factors as control (for instance, local market index and a world
market index). The residuals are then collected for the second steplo which is essentially SUR

adjusting for cross-sectional clustering effect. The key independent variables are win and loss

7 http://www.borsaistanbul.com/

8 We intended to construct a portfolio by past turnover-defined as daily trading volume (closing)/shares outstanding. However,
there are many missing values of daily trading volume.

? For instance, Demir, et al (2013), Kaplanski, and Levy (2010) generate two dummies for ten trading days with highest (lowest)
returns.

' This is a procedure to purge the systematic market risk. In a purely temporal setting, demeaned or differenced returns may
deliver similar results.
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dummies of games. One of the problem is that the second step neglects country-specific factors

(which can be unobservable) and temporal persistence.

4.1. Edmans et al. (2007) Approach

Edmans et al. (2007) illustrate a negative loss effect of sports event on major market indexes
using data from 39 countries. This section is devoted to exploring the sports sentiment effect
with firm level data from BIST100 by the Edmans et al. (2007) estimation strategy. The null
hypothesis is that the stock return will not be affected by economic neutral events like
international sports event results and no exploitable abnormal profits exist assuming that
individual investors are rational that their buying and selling positions are based only on
fundamentals. The alternative hypothesis is that the game results matter and the stock return
variation reflects overreaction of individual investors.

Let Rj; be the continuously compounded post-dividend daily return of an individual stock i

on day t; the first step is estimating the following equation:

R,=a,+p R, +B W, +B:H +P R, +B R,  +&, (1

where i is an index of firms, Ry, ¢ is the continuously compounded daily BIST on day 7. We

include dummy variables for each day of the week to control for the day of the week effect
(Berument et al. 2007; Ke et al. 2007; Aydogan and Booth, 2003). W, = {W, Wy, W3, Wy} are
dummy variables for the days of the week: Monday, Tuesday, Wednesday, and Thursday,
respectively. H; = {Hj, Ha, Ha, Haq, Hs} are dummy variables for days for which the previous 1

through 5 days are non-weekend holidays. The lagged stock return Rj_; is included in

specification (1) to account for first-order autocorrelation. The BIST 100 return is also included
to control for the correlation between individual stock return and the market index portfolio
return attributed to systematic risk that is well documented in the literature'".

For each company i, equation (1) is estimated by OLS. In the second stage, we extract the
estimated residuals from equation (1) which represent abnormal returns that should be the results
from football sentiments effects. Instead of using only national team matches like Edmans et al.
(2007), we collect data of Turkish major soccer teams playing foreign rivals, which significantly

increase the effective sample size. The effects of the outcome of international soccer matches on

" Instead of a world market index, the Dow Jones Index was used as an international market effect in the preliminary analysis.
The key results remain unchanged.
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individual stock returns can be estimated using the following regression model:

&, =by +bWIN, +b,LOSS, +bsNational, +b,FB, +b;BJIK, +b,GS, +b,FB, *WIN, + 2
byBJK , *WIN, +b,GS, *WIN, + b, FB, * LOSS, + b, \BJK, * LOSS, +b,,GS, * LOSS, +v,,

where £, is the residual from regression (1); win and loss are game result dummies; National

denotes a match between two national teams; FB, GS, and BJK are team dummies representing
Fenerbahce, Galatasaray, and Besiktas. To control for individual team sentiment, six win and
loss interaction terms are added to the model. The standard error in equation (2) is adjusted for
heteroskedasticity.

Hypothesis 1: The sport sentiment effect exists if the win coefficient is positive and /or the loss is
negative.

Table 1 reports the Edmans et al. (2007) style results of scenario 1 (278 matches) - the 2006
FIFA world cup qualification, 2010 FIFA world cup qualification, 2002 FIFA world cup,
champions’ league, Euro 2000, Euro 2008, UEFA, and FIFA confederation cup. Our analysis is
based on three sub-sample periods, the right-hand side panel, middle panel, and left-hand side
panel reports the estimates for the whole sample (7/1/1999-6/30/2011), pre-2006 (7/1/1999-
12/31/2005), and post 2006 period (1/1/2006-6/30/2011), respectively. There are 158 matches in
the pre-2006 period and 120 in the post-2006 period. The general findings are in line with the
existing literature on sports sentiment and stock market return. The estimated coefficient of loss
is negative and statistically significant at the 1% level and 5% level for the whole sample period
and pre-period respectively, consistent with the Edmans et al. (2007) findings.

As argued in section 2, since the foreign investor ratio increased significantly in 2006 and if
the sports sentiment hypothesis is true, the measured sports sentiment effect should be stronger
(no matter positive win or negative loss effect) in the pre-2006 period.

Hypothesis 2: Domestic investors have stronger reactions to national team win or loss, the
sport sentiment effect is stronger in the pre-2006 period.

While the estimated coefficient on the loss dummy variable is -91.6 basis points for the

whole period and -95.7 basis points for the pre-2006 period, the loss effect disappear in the post-
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2006 period'? - evidence supporting the sports sentiment hypothesis. The average loss effect of
football sentiment on stock market as found in Edmans et al. (2007) ranges from -20 basis points
to -50 basis points, depending on games at different level of importance. Therefore we can
conclude that the football mood in Turkey is stronger than world’s average, and the market
efficiency is weaker than that of the developed markets. Although the national team dummy is
not significant, there is evidence of team effect. For instance, a win of Fenerbahce and
Galatasaray over foreign rivals, and a loss of Galatasaray are all significant at 10%.

Table 2 provides the results of scenario 2 -the 2006 FIFA world cup qualification, 2010
FIFA world cup qualification, 2002 FIFA world cup, champions’ league, Euro 2000, and Euro
2008- which is an attempt to concentrate on more important games. As we can see from the
second panel of Table 2, the result shows a bigger loss effect of -110.5 basis points for the pre-
2006 sample period. Not only does this finding support the sports sentiment hypothesis, it also
indicates that the magnitude of loss effect is intensified as the game importance increases. For
the win effect, the estimated coefficient on the win dummy is positive for the whole period
(0.182); however, it is statistically insignificant even at the 10% level. The win effect becomes
significant when the data only includes games that are more important. Table 2 shows evidence
that the estimated coefficient on the win dummy variable is 61 basis points for the pre-period. As
a result, we can conclude that the loss effect is overwhelming in the Turkish stock market"?

following the Edmans et al. (2007) procedure.

4.2. Panel Data Analysis

There are two potential drawbacks of the estimation strategy adopted in the previous sub-
section. (1) The temporal dependence is not adjusted in the second step possibly rendering the
standard error incorrect. (2) There are 447 firms in our sample; the idiosyncratic factors are not
modeled at all. Since the number of cross section is larger than that of Edmans et al. (2007) (39
countries), a natural extension is panel data analysis, by which both spatial and temporal effects
are modeled. In the following analysis, we will consider Random Effect (RE) correcting the
standard error by Newey-West method and the Fixed Effect (FE) analysis using Driscoll and

Kraay (1998) standard errors. The error structure is assumed heteroskedastic, autocorrelated up

12 On the other hand, this may imply that market efficiency has been improved over time.
' The low coefficient of variation can be indicators of important firm specific effect justifying the random effect approach in
section 4.2.
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to two lags and possibly correlated between the firms (panels). The Driscoll and Kraay (1998)
correction method is a nonparametric technique of estimating standard error that places no
restriction on the limiting behavior of the number of panels. It is suitable for our use since it can
handle both balanced and unbalanced panel with missing values. Spatial and temporal
dependence may arise in our study because of the complex patterns of mutual dependence
between listed companies at a particular time. These unobservable common factors may cause
inefficient estimates when we use the conventional covariance matrix estimation technique.
Equation (2) is modified as:

&, = ¢, +bWIN, + b,LOSS, + b,National, + b,FB, + b;BJK, + b,GS, + b, FB, * WIN, +

3
b,BJK, *WIN, + b,GS, *WIN, + b, F'B, * LOSS, + b ,BJK, * LOSS, + b,,GS, * LOSS, +v,, ©)

Write equation (3) in a vector form:

& = xi,tﬂ"'vi,z

l

where both # and x;, are (K+1)x1 vector. Let ﬁi,l =X,V

it7 it
Define §T as the Newey-West adjustment matrix:

m(T)

§T =f20+ Zw(j,m)[ﬁj +Qj]
j=1
A T ~ A A, A
Q; = > h(Ph_(B)
t=j+1
where m(T) is the lag length of autocorrelation (two, in this case), w(j,m) is the
modified Bartlett weight and ﬁ, ( ,3) the cross-sectional average of ﬁi,,( B).
Driscoll and Kraay (1998) standard error is simply the square root of the diagonal
elements of the following asymptotic (robust) covariance matrix:
Var() = (X X8, (X X)™ )
where X is the stack of x,, for i=1,..,N and t=1,...,T .
Tables 3(a) - 3(c) show the estimated panel data results for the whole sample (7/1/1999-
6/30/2011), pre-2006 period (7/1/1999-12/31/2005), and post 2006-period (1/1/2006-6/30/2011)
of scenario 1, respectively. The left panel of Table 3 (a) shows weak evidence of sports

sentiment effect. The estimated coefficient of loss is negative and statistically significant at 10%

level for the whole sample period using the Newey-West standard errors, which are robust to
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autocorrelation and heteroskedasticity. An international match loss will lead to a 96 basis points
drop in average firm return. However, no national team or soccer club effect is detected.
Although the win coefficient of Galatasaray is highly significant, the sign (negative win) is
incorrect. The results from the right panel of 3 (a) actually show that either loss effect or win
effect is significant after using robust standard errors as proposed by Driscoll and Kraay (1998).
From both the pre-2006period (Table 3(b)) and post-2006 period (Table 3(c)) results, we can
conclude that neither loss effect nor win effect is significant. Only a mild but inconsistent
Galatasaray team effect is found.

As shown in Tables 4 (a) to 4 (c), the estimated results in different time periods remain
invariant under the scenario 2, where the FIFA confederation cup and UEFA matches are excluded.
Therefore, we can conclude from Tables 2 and 3 that - once the panel estimation method is used
and the spatial and temporal dependence structure of the error terms are controlled properly, the
football sentiment effect as documented in Edmans et al. (2007) and Change et al. (2012) was

removed from the Turkish stock market.

4.3. How about unexpected match results?

One of the hypotheses of sports sentiment or individual investors' overreaction is that only
‘important' matches matter. Unfortunately, there is hardly an objective criterion to measure the
importance of a match'®. A popular ad hoc procedure is using different sports event selection
criteria as a robustness check as what we are demonstrating in sections 4.1 and 4.2. Palomino et
al. (2009) propose an alternative method. The authors argue that 'unexpected' win (loss) should
have larger impact on financial asset returns; the odds ratio released from betting companies
summarizes the opinion of bookmakers.

There is a fixed odds betting market in Turkey where the odds are posted several days
before the games and they are rarely altered by bookmakers after the announcement. For
example, on April 25, 2010, Galatasaray played at home against Bursaspor in the Turkish Super
League. The odds were 1.55 for a home win, 3.4 for a draw, and 3.8 for an away win. If one
person bets 1 euro on home win and if Galatasaray defeats the opponent, then he will win 1.55

euro. If the result is draw or away team win, he loses 1 euro.

14 See section 6 for a discussion.
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Let o0,,i =w,d,l be the bookmakers’ perceived probability of the outcomes (win, draw

and loss), which is the inverse of odds. To convert perceived probabilities to implied
probabilities of win, we normalize the former by dividing each odd by the sum:

o

w

"5 15,40,
The normalized probability of loss (A,;) is defined likewise. Using A and A, and the

difference of these two, Palomino et al. (2009) specify four dummy variables, namely strongly
expected to win, weakly expected to win, strongly expected to lose and weakly expected to lose.
For instance, if the coefficient of strongly expected to win is positive and significant, the authors
contend that it is evidence of 'overreaction'. However, an expected outcome can hardly change
the mood of individual investors. The notion is similar to the monetary economics hypothesis
that only unexpected policy shock can have impact on real variables (King and Plosser, 1984;
Altig et al. 2004; Clarida et al. 2002). Therefore, we deviate from the Palomino et al. (2009) by
generating an 'unexpected win' and 'unexpected loss' variable.

The average implied win-loss probability differences (A -A,) are 0.2031, 0.22 and 0.193 for

the whole sample, pre-2006 and post-2006 periods, respectively. A match is defined as an
'expected win' if the actual win-loss probability difference is larger than the average. Then an
‘'unexpected loss' is defined as an interaction term of 'expected win' and 'actual loss'. Similarly,
‘'unexpected win' is multiplying 'expected loss' by 'actual win'. The bottom line is that only
surprising outcome would change investors' mood. We proceed to estimate the following

equation in the same way as section 4.2:

&;, = ¢; +bUnexp ectedWin , + b,Unexp ectedLoss, + byNational, + b, FB, + b;BJK , +
byGS, +b,FB, *WIN, + b,BJK , *WIN, + b,GS, *WIN, + b, ,FB, * LOSS, + b, BJK , * LOSS, + 4)
b,,GS, * LOSS, +v,,

Hypothesis 3: The coefficients and unexpected win and/or unexpected loss should be
significantly positive and negative, respectively. Moreover, the size should be bigger than those
of equation (2).

The results are reported in Tables 5(a)-5(c). No matter using Newey-West or Driscoll and

Kraay (1998) correction error, the unexpected outcomes have no impact on firm excess returns in
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a panel setting that both spatial and temporal effects are adjusted. The above analysis suggests
that there is no micro-evidence of sports sentiment or individual investor overreaction effect
once both spatial and temporal correlations are controlled. The modification of the methodology
over that of Edmans et al. (2007) is the treatment of time series effect. The next section is
devoted to multivariate time series models in which two purposes can be achieved. (1) We can
demonstrate the existence (or nonexistence) of sports sentiment effect in a purely time-series

setting; (2) a couple interesting hypotheses related to investor irrationality will be tested.

5. Sorted Portfolio Analysis

In this section, the estimation is done in a purely time series setting in order to tackle the
possible spurious correlation problem. The estimation method in Edmans et al. (2007) is a high
dimensional (39 countries) multivariate time series model. The curse of dimensionality is solved
in this paper by categorizing firm returns into several portfolios. Specifically, the 447 BIST 100
firm returns are sorted by into 5 portfolios. Two sets of results are estimated using different
sorting criteria — market capitalization and past returns. With 5 portfolios, the estimation can
handle the temporal effect (serial correlation) of the data directly. There are two advantages
using sorted portfolios. First, the Capital Asset Pricing Model (CAPM) performs poorly using
firm data; but the performance improves significantly when using sorted portfolios. It is possible
that the sports sentiment or individual investor overreaction effect can be detected in sorted
portfolio, in which idiosyncratic factors are controlled for. Second, a couple testable hypotheses

can be proposed to verify the sport sentiment effects.

5.1. Impact on the Mean Equation

The criteria used for sorting the firm-level data into 5 portfolios are market capitalization,
and past returns. Market capitalization is defined as the product of stock price and the number of
shares outstanding. Past returns were constructed using the moving average of the daily firm
returns of last 22 trading days. Specifically, the firms are sorted by returns on each trading day
and we split them into quintiles. A value-weighted portfolio return will be computed for each
quintile by these two criteria. The process is then repeated everyday and a portfolio is formed. To
avoid excess influence of outliers, the smallest and highest 5 trading days are dropped. The series

are demeaned to ensure stationarity.
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After sorting the firm-level data into five portfolios, results are estimated by GARCH (1, 1)
model. The BIST 100 daily and lagged portfolio returns are used as proxy of market factors. The
win and loss dummy variables are indicators of sports sentiment effect. Club dummies are used
to control for team effect. The implications are the same under different sport selection criteria;
we present the results of scenario 2 only.

Hypothesis 4: With firm-level data sorted into five portfolios according to market
capitalization, if the sports sentiment effect truly exists, smaller firms (first quintile) should have
larger sports sentiment effect.

The reason behind is that more local, individual investors should be involved in the stock
trading for small firms rather than large firms (Baker and Wurgler, 2006). Table 6a summarizes
the results of the sorted portfolio by market capitalization. The first quintile denotes the return of
portfolio with smallest market size; the fifth quintile is the highest.

Table 6a shows that the coefficients for BIST100 daily and lagged portfolio returns are
significant across all 5 portfolios consistent with the CAPM. The main focus of this paper is the
effect of sports events on the returns'>. We found that with the GARCH model, the effect of
sports events (win or loss effect) is mostly insignificant. The win/loss effect is only significant
for 4th quintile but the win effect is a negative one. There is not much difference in sports
sentiment effect between small firms and large firms since the sports sentiment effect is not
significant for most firms. The ARCH and GARCH coefficients are all significant - evidence of
strong sorted portfolio return persistence. For robustness check, we sort the portfolios into
quarters. As shown in table 6b, the findings remain the same — international soccer matches have
no impact on mean returns of portfolios sorted by market capitalization. Hence, there is no
evidence for hypothesis 4.

The above analysis ignores correlation across portfolios which may render the standard error
inappropriate. To control for this, we use multivariate VAR(1)-GARCH (0,1) with Constant
Conditional Correlation (CCC) proposed by Bollerslev (1990), which is a multivariate GARCH
model with time-varying conditional variances and covariance but constant conditional
correlations. Since convergence is difficult to achieve with all 5 portfolios, we only use the

highest and smallest portfolios (1st and 5th quintiles). The estimated system of equations is:

'3 In this set of analysis, the interaction terms of win/loss with the team are not included to improve the convergence property of
GARCH model.
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R,=a,+a WIN, +a,LOSS, +a,FB, +a ,BIK, +a,GS, +a (R, +a R,  +v,
R;, = a5y + a5 ,WIN, + a;,LOSS, + a5, FB, + o ,BIK, + a5 ;GS, +as R, | +as,Rs,  +vs, (5)

where [, ,,0;, ]'=0,;0,/F,_| ~ N(0,D,)

For simplicity, we assume that the ARCH matrix is diagonal. As shown in Table 6c, all the
ARCH and GARCH coefficients are significant indicating strong persistence effect. The
estimated cross correlation is 0.507 indicating a positive relation between these portfolios.
However, the win and loss coefficients are not significant for either portfolio. No team effect is
detected neither.

Next, we sorted the firm-level data into 5 portfolios according to past returns (22-day
moving average) of investors. It is expected that firms with higher past returns (5th quintile) are
more attractive to small individual investors than firms with smaller past returns (1st quintile).

Hypothesis 5: With firm-level data sorted into five portfolios according to moving average
of 22-day past returns, if the sports sentiment effect truly exists, firms with high profit should
have larger sports sentiment effect.

Thus, the 5th quintile should have larger sports sentiment effect (Chang et al., 2012).
However, results from GARCH (1, 1) model (as shown in Table 7a) showed very weak evidence
in support of significant sports sentiment effect - only the loss coefficient of the 5th quintile is
significant. Similarly, using the multivariate GARCH, Table 7c shows mostly insignificant sports

sentiment effect.

5.2. Impact on the Variance Equation

Sports events may not affect the mean returns. Is it possible that variance of sorted portfolio
returns is affected by international soccer match results? A variance equation is augmented to
equation (3). Our first finding is that the impact of sporting events on stock return variance is
stronger for small firms. From table 6a, the win effect is highest for the second quintile (2.978)
and virtually zero for large firms. Similarly, the loss coefficient (3.24) of the variance equation
is only significant for the second quintile. Note that some of the parameters are zero which is the

value that actually maximizes the log—likelih00d16. The decreasing pattern of variance effect is

'S We restrict the variance equation parameters to some fixed values and see what effect it has on the loglikelihood. The
loglikelihood for the first quintile is actually at maximum when the parameter on loss is restricted to be zero. When it is
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more obvious when we sort the portfolios into quartile, as indicated in table 6b. Small firm has
the highest loss effect (2.0) and there is no impact on firms with largest capitalization.

Our second finding is that when firms are sorted into five portfolios according to moving
average of 22-day past returns, firms with lower profit (first quintile) tend to have larger
variance after a match. From Table 7a, the win coefficient is as high as 2.78 for the first quintile,
declining gradually to 0.5039 of the forth quintile and eventually disappears for the fifth quintile.
There is no loss effect. The result remains the same when we sort the firms into four portfolios as
shown in Table 7b.

The win (loss) variable of Tables 6b and 7b is replaced by the unexpected win (unexpected
loss) as a final check of robustness. The findings of Tables 8a and 8b is consistent with those of
Tables 6b and 7b that sporting events has no impact on the mean equation but significant effect

on the variance equation.

6. Discussion

This study re-examines the sports sentiment and investor overreaction hypothesis in the
event study literature. Using 447 firm data from Borsa Istanbul from July 1, 1999- June 30, 2011,
we do not find evidence for the null hypothesis once spatial and temporal effects are modeled
explicitly. Instead of the conventional win/loss variables, two surprise variables are generated to
test the overreaction hypothesis, which is rejected overwhelmingly under different criteria. We
proceed to investigate the null hypothesis by sorted portfolios - purely time series setting.
Economic neutral events like international soccer matches still have no impact on firm return.
However, we find evidence that sporting events has significant impact on the variances of firms
with smaller market capitalization and lower past returns.

There are a few limitations of this paper. For the estimation of equation (1) and (2), Edmans
et al. (2007) and Kaplanski and Levy (2010) normalize the stock market returns by GARCH(1,1)
volatility because the estimates will be biased downward if the stock returns exhibit time-varying
volatilities. First, a GARCH (1, 1) model is estimated using equations (1) and (2). Then, the
estimated conditional volatilities will be used to normalize the stock returns to have zero mean

and standardized variance. No such adjustment is made in this paper. First, achieving

restricted to be some negative numbers, they lead to optimization failures with infeasible initial values; when it is restricted to be
small positive numbers, they lead to smaller loglikelihood than when restricted to be zero. So the estimate and standard error on
the variance equation parameter are both zero.
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convergence of equation (1) for all 447 firms simultaneously is almost impossible. Second, the
temporal variation has been modeled by Newey-West, and Driscoll and Kraay (1998) correction
error.

The choice of sports event is always subject to controversy. After all, there is no objective
measure of match importance. For instance, the FIFA World Cup Qualifying games are not
important to Germany or Italy; it can be big news if it is a win for China. A popular strategy is
testing robustness by using different sports event choices. While the same strategy is used in this
paper, we contribute to the literature by introducing a 'surprise' variable in section 4.3. The idea
is that only unexpected outcomes should have impact on investors' sentiment. Unfortunately,
there is no evidence to support the investor overreaction hypothesis even using this surprise
variable.

A minor concern is the estimation error carried over from equation (1) to equation (2) i.e.
the measurement error of residuals from equation (1). As well documented in the literature,
unless the measurement error is correlated to the explanatory variables, OLS is asymptotically
valid under appropriate homoskedasticity assumptions. It is possible that omitted systematic
factors can be correlated to market return in equation (1). With that said, the consequence is only
large asymptotic variance, which has been adjusted in the second step estimation.

Our argument in sections 4.2 will be stronger if we can demonstrate the disappearance of the
negative loss effect using the original Edmans er al. (2007) data'’. We requested the data from the
authors; unfortunately, the original dataset is no longer available. We tried to reinforce our arguments by
different sorting criteria. One option is past turnover ratio. However, the analysis is infeasible due to
excessive missing values. We also tried sorting by 22-day moving average of past variance. No

significant result was found.

17 .
A suggestion from anonymous referees.
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Table 1. Test of Sport Sentiment Effect by Seemingly Unrelated Regression (Scenario 1)

7/1/1999-6/30/2011 7/1/1999-12/31/2005 1/1/2006-6/30/2011

Parameter ~ Estimate Pr> [t Estimate Pr> [t Estimate Pr> [t
Intercept 0.02044 0.0449**  -0.32812 0.1032 0.33079 0.0951*
win 0.286 0.1225 0.7279 0.0128**  -0.36525 0.1033
loss -0.9167 0.0597* -0.95748 0.0007***  -0.77927 0.5046
National -0.10374 0.5611 -0.08834 0.7835 -0.05082 0.8736
FB 0.2347 0.4343 0.16687 0.907 0.00876 0.9668
BIJK 0.08777 0.5247 0.32491 0.0875%* 0.12865 0.7837
GS -0.66557 0.0427**  0.50648 0.0011***  -0.0243 0.7801
fowin -0.8351 0.088* -0.65088 0.7367 -0.32009 0.2375
bjkwin -0.11676 0.6418 -0.71941 0.0224%*%* 0.35893 0.2437
gswin -1.40082 0.0147**  -2.3987 0.0262**  0.05917 0.8098
fbloss 0.58188 0.1897 0.67332 0.5324 0.79452 0.5759
bjkloss 0.42958 0.0695%* 0.59326 0.3986 -0.17756 0.8206
gsloss 0.75916 0.1049 0.00257 0.9986 1.47032 0.1917
R-square 0.000044 0.000035 0.00019

k% ¥k and * represent statistical significance at the 1%, 5%, and 10% level, respectively.

The dependent variable is the residuals collected from equation (1). Win and loss are indicators of
international soccer match results. National, FB, BJK and GS are dummies for national team, Fenerbahce
(FB), Besiktas (BJK), and Galatasaray (GS). The other variables are interaction terms, for instance, fbwin is
Fenerbahce multiplying the win parameter.

Table 2. Test of Sport Sentiment Effect by Seemingly Unrelated Regression
(Scenario 2)

7/1/1999-6/30/2011 7/1/1999-12/31/2005 1/1/2006-6/30/2011
Parameter ~ Estimate Pr> [t Estimate Pr> [t Estimate Pr> [t
Intercept 0.01745 0.2155 -0.32132 0.1092 0.31345 0.1198
win 0.18199 0.3779 0.60914 0.0808* -0.36525 0.1033
loss -1.21294 0.0409**  -1.10501 0.0006***  -0.77927 0.5046
National 0.03543 0.8458 0.08377 0.8414 -0.03349 0.9171
FB 0.42472 <.0001*** 0.82152 0.0001***  0.11497 0.348
BJK -0.1069 0.7314 -0.35413 0.476 0.64948 0.031%*
GS 0.15943 0.2382 0.56275 0.0526%* -0.74736 0.1331
fowin -0.82996 0.0001*** -1.17136 0.1913 -0.32002 0.3665
bjkwin 0.17458 0.6194 -0.01306 0.9835 -0.00193 0.9962
gswin -1.7778 0.0361**  -2.31021 0.0112*%*  -0.09868 0.769
fbloss 0.3498 0.1841 0.16061 0.7826 0.5484 0.6442
bjkloss 0.57217 0.0761* 0.81844 0.4551 -0.54787 0.5071
gsloss 0.23778 0.7564 0.03674 0.983 1.23555 0.3762
R-square 0.000043 0.000035 0.000187

*Hk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.

The dependent variable is the residuals collected from equation (1). Win and loss are indicators of
international soccer match results. National, FB, BJK and GS are dummies for national team, Fenerbahce
(FB), Besiktas (BJK), and Galatasaray (GS). The other variables are interaction terms, for instance, fbwin is
Fenerbahce multiplying the win parameter.
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Table 3(a). Test of Sport Sentiment Effect by Panel Data Analysis- Whole Period
(Scenario 1)

Newey-West Driscoll-Kraay
Parameter Estimate Pr> |t Estimate Pr > |t|
intercept 0.0204404 0.471 0.020453 0.941
win 0.2860001 0.336 0.286143 0.55
loss -0.9574821 0.085* -0.95735 0.263
national -0.1037416 0.688 -0.10394 0.844
fb 0.2347034 0.46 0.234896 0.611
bjk 0.0877686 0.682 0.087343 0.817
gs -0.0243047 0.891 -0.02506 0.947
fbwin -0.8351008 0.064* -0.83528 0.233
bjkwin -0.1167559 0.763 -0.11614 0.837
gswin -1.400816 0.002%** -1.40105 0.043%*
fbloss 0.5818798 0.384 0.581596 0.558
bjkloss 0.4295844 0.49 0.429967 0.648
gsloss 0.7591642 0.234 0.759383 0.415

% ¥k and * represent statistical significance at the 1%, 5%, and 10% level, respectively.

The dependent variable is the residuals collected from equation (1). Win and loss are indicators of
international soccer match results. National, FB, BJK and GS are dummies for national team,
Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables are interaction terms,
for instance, fbwin is Fenerbahce multiplying the win parameter.

Table 3(b). Test of Sport Sentiment Effect by Panel Data Analysis
(7/1/1999 to 12/31/2005) (Scenario 1)

Newey-West Driscoll-Kraay

Parameter Estimate Pr > |t| Estimate Pr > |t
Intercept -0.32812 0.00%*%* -0.3289 0.574
win 0.727897 0.106 0.717622 0.376
loss -0.9167 0.117 -0.94012 0.459
national -0.08834 0.832 -0.1004 0.919
fb 0.166871 0.907 0.195438 0.812
bjk 0.32491 0.17 0.354492 0.589
gs 0.506478 0.051°%* 0.544365 0.41
fowin -0.65088 0.668 -0.68681 0.517
bjkwin -0.71941 0.178 -0.74082 0.408
gswin -2.3987 0.001**%* -2.37315 0.023%**
fbloss 0.673324 0.666 0.642709 0.665
bjkloss 0.593256 0.403 0.586964 0.664
gsloss 0.00257 0.997 0.017875 0.99

wk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Win and loss are
indicators of international soccer match results. National, FB, BJK and GS are dummies for
national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables
are interaction terms, for instance, fbwin is Fenerbahce multiplying the win parameter.
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Table 3(c). Test of Sport Sentiment Effect by Panel Data Analysis
(1/1/2006 afterwards) (Scenario 1)

Newey-West Driscoll-Kraay

Parameter Estimate Pr> |t Estimate Pr > |t|
Intercept 0.330788 0.00%** 0.330851 0.00%**
win -0.36525 0.357 -0.36472 0.361
loss -0.77927 0.521 -0.68374 0.46
national -0.05082 0.863 -0.05585 0.847
fb 0.008756 0.972 0.003479 0.994
bjk 0.128651 0.795 0.135638 0.687
gs -0.66557 0.00%** -0.67212 0.002%*%*%*
fbwin -0.32009 0.51 -0.32161 0.657
bjkwin 0.358933 0.587 0.356574 0.523
gswin 0.05917 0.898 0.060934 0.94
fbloss 0.794522 0.528 0.702699 0.505
bjkloss -0.17756 0.893 -0.27924 0.798
gsloss 1.470319 0.234 1.374598 0.156

k%% and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Win and loss are
indicators of international soccer match results. National, FB, BJK and GS are dummies for
national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables
are interaction terms, for instance, fbwin is Fenerbahce multiplying the win parameter.

Table 4(a). Test of Sport Sentiment Effect by Panel Data Analysis
(Whole Period) (Scenario 2)

Newey-West Driscoll-Kraay
Parameter Estimate Pr> [t Estimate Pr > |t
Intercept 0.017446 0.53 0.017475 0.948
win 0.181993 0.57 0.181844 0.733
loss -1.10501 0.088* -1.10519 0.27
national 0.035433 0.899 0.035453 0.95
fb 0.424716 0.217 0.425627 0.511
bjk -0.1069 0.77 -0.10918 0.841
gs 0.159433 0.461 0.157794 0.74
fbwin -0.82996 0.094* -0.83034 0.338
bjkwin 0.174579 0.74 0.176306 0.819
gswin -1.7778 0.006%*** -1.77812 0.046**
fbloss 0.349799 0.65 0.348878 0.778
bjkloss 0.572172 0.472 0.574473 0.638
gsloss 0.237777 0.763 0.238237 0.833

Rk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Win and loss are
indicators of international soccer match results. National, FB, BJK and GS are dummies for
national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables
are interaction terms, for instance, fbwin is Fenerbahce multiplying the win parameter.
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Table 4(b). Test of Sport Sentiment Effect by Panel Data Analysis

(7/1/1999 to 12/31/2005) (Scenario 2)

Newey-West Driscoll-Kraay

Parameter Estimate Pr> |t Estimate Pr> [f
Intercept -0.32132 0.00%** -0.3224 0.571
win 0.609141 0.264 0.59090 0.585
loss -1.21294 0.102 -1.2459 0.462
national 0.083774 0.87 0.08147 0.946
fb 0.82152 0.02%%* 0.7892 0.215
bjk -0.35413 0.48 -0.1606 0.781
gs 0.562746 0.019%* 0.58246 0.398
fbwin -1.17136 0.108 -1.1343 0.333
bjkwin -0.01306 0.987 -0.1326 0.912
gswin -2.31021 0.005*** -2.2705 0.087
fbloss 0.160613 0.856 0.20714 0.908
bjkloss 0.81844 0.466 0.70226 0.7

gsloss 0.036741 0.969 0.08506 0.962

k%% and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Win and loss are
indicators of international soccer match results. National, FB, BJK and GS are dummies for
national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables
are interaction terms, for instance, fbwin is Fenerbahce multiplying the win parameter.

Table 4(c). Test of Sport Sentiment Effect by Panel Data Analysis
(1/1/2006 afterwards) (Scenario 2)

Newey-West Driscoll-Kraay
Parameter Estimate Pr> [t Estimate Pr > |t
Intercept 0.313454 0.00%** 0.3135 0.00%**
win -0.36525 0.357 -0.36474 0.361
loss -0.77927 0.521 -0.68377 0.46
national -0.03349 0.91 -0.03818 0.895
fb 0.114972 0.782 0.114285 0.877
bjk 0.649483 0.177 0.644837 0.00%**
gs -0.74736 0.023%* -0.75672 0.00%**
fbwin -0.32002 0.595 -0.3265 0.729
bjkwin -0.00193 0.998 -0.00341 0.995
gswin -0.09868 0.86 -0.09855 0.805
fbloss 0.548396 0.676 0.451681 0.714
bjkloss -0.54787 0.679 -0.64427 0.58
gsloss 1.235548 0.332 1.140466 0.223

*Hk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Win and loss are
indicators of international soccer match results. National, FB, BJK and GS are dummies for
national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The other variables
are interaction terms, for instance, fbwin is Fenerbahce multiplying the win parameter.
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Table 5(a). Impact of unexpected Match results (Whole Period)

Newey-West Driscoll-Kraay
Parameter Estimate Pr> |t Estimate Pr> [f
Intercept 0.02044 0.471 0.020454 0.941
unexpectedwin 0.318751 0.563 0.31824 0.681
unexpectedloss -0.55293 0.318 -0.55346 0.376
national -0.14234 0.387 -0.14243 0.712
fb 0.234703 0.46 0.234864 0.611
bjk 0.087769 0.682 0.087307 0.817
gs -0.0243 0.891 -0.02506 0.947
fowin -0.5152 0.135 -0.51527 0.332
bjkwin 0.196056 0.438 0.196797 0.522
gswin -1.10425 0.0071%** -1.10439 0.025%*
fbloss -0.22752 0.575 -0.22749 0.653
bjkloss -0.41495 0.163 -0.4143 0.352
gsloss -0.08451 0.824 -0.08405 0.843

wHk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Unexpectedwin and
Unexpectedloss are indexes measuring surprise match results. National, FB, BJK and GS are
dummies for national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The
other variables are interaction terms, for instance, fbwin is Fenerbahce multiplying the win
parameter.

Table 5(b). Impact of unexpected Match results (pre-2006)

Newey-West Driscoll-Kraay
Parameter Estimate Pr> [t Estimate Pr> [f
Intercept -0.32812 0.00%** -0.3289 0.574
unexpectedwin 1.159858 0.357 1.137727 0.45
unexpectedloss -0.93968 0.27 -0.89929 0.295
national 0.275053 0.267 0.246127 0.74
fb 0.166871 0.907 0.194911 0.812
bjk 0.32491 0.17 0.354275 0.59
gs 0.506478 0.051%* 0.544429 0.41
fowin 0.077016 0.958 0.031284 0.963
bjkwin 0.077208 0.796 0.044297 0.91
gswin -1.65525 0.003***  -1.64039 0.011**
fbloss 0.010904 0.994 -0.05359 0.944
bjkloss -0.14764 0.725 -0.18468 0.714
gsloss -0.73893 0.255 -0.75457 0.249

w3k Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Unexpectedwin and
Unexpectedloss are indexes measuring surprise match results. National, FB, BJK and GS are
dummies for national team, Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). The
other variables are interaction terms, for instance, fbwin is Fenerbahce multiplying the win
parameter.
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Table 5(c). Impact of unexpected Match results (post-2006)

Newey-West Driscoll-Kraay

Parameter Estimate Pr> |t Estimate Pr> [t
Intercept 0.330788 0.00%** 0.330851 0.00%**
unexpectedwin -0.1853 0.677 -0.18645 0.841
unexpectedloss -0.27129 0.677 -0.28401 0.733
national -0.36636 0.233 -0.34665 0.194
fb 0.008756 0.972 0.003471 0.994
bjk 0.128651 0.795 0.135655 0.687
gs -0.66557 0.00%** -0.67213 0.002%**
fbwin -0.70992 0.015%* -0.71107 0.281
bjkwin -0.02709 0.959 -0.02906 0.943
gswin -0.3169 0.176 -0.31468 0.648
fbloss 0.08664 0.821 0.093709 0.866
bjkloss -0.89752 0.103 -0.9009 0.18
gsloss 0.756981 0.009%** 0.759885 0.042%*

*Hk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variable is the residuals collected from equation (1). Unexpectedwin
and Unexpectedloss are indexes measuring surprise match results. National, FB,
BJK and GS are dummies for national team, Fenerbahce (FB), Besiktas (BJK), and
Galatasaray (GS). The other variables are interaction terms, for instance, fbwin is
Fenerbahce multiplying the win parameter.
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Table 6a. GARCH(1,1) Estimation of Sorted Portfolios (Quintile) by Market Capitalization

Quintile Mean Equation Variance Equation
Intercept IST(t) LR(t-1) WIN(t) LOSS(t) FB(t) BIJK(t) GS(t) ARCH(0) ARCH(1) GARCH(1)  WIN(t) LOSS(t)
1 Estimate -0.1019 0.5634 -0.498 0.107 0.1934 -0.5901 -0.1739 0.2072 0.4767 0.35 0.6293 0 0
Pr> ¢ <.0001##x  <.0001#** <.0001 0.734 0.5873 0.0772% 0.7011 0.5439 <.0001#= <.0001%** <.0007 #x 0 0
2 Estimate -0.0251 0.673 -0.5045 0.527 -0.9214 0.4465 0.2711 0.2319 1.2195 0.318 0.6093 2.978 3.2407
Pr> ¢ 0.5334 <.0001 <.0001 0.418 0.1031 0.4599 0.6248 0.724 <.0001##  <.0001%** <0001 0.002:#x 0.0002
3 Estimate -0.062 0.5928 -0.5075 0.3341 0.0575 -0.5014 -0.3066 -0.1696 0.067 0.2054 0.815 0.4797 0.015
Pr> ¢ 0.0127* <.000 ] e <.00071 0.3662 0.8576 0.1218 0.443 0.7072 <.000 1 e <.000 1 s <.000 1 s 0.0149x* 0.9163
4 Estimate -0.0422 0.6527 -0.5141 -0.6094 -0.7973 0.009148  0.758 0.8904 0.0794 0.2272 0.7971 1.4899 0
Pr> ¢ 0.1046 <.000 ] s <.00071 0.075% 0.0071 1 s 0.9761 0.0007 35 <.000 1 e <.000 1 e <.000 1 s <.000 1 s <.000 1 s 0
5 Estimate -0.124 0.8546 -0.4975 0.5335 0.1584 -0.594 -0.1924 -0.2431 0.1161 0.1481 0.8209 0 0
Pr> ¢ <.0001%*x <0007 ##* <.0007 0.0905* 0.6415 0.0871* 0.6003 0.4077 <.000 ] e <.000 1 e <.000 1 e 0 0
k% ¥k and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).
Table 6b. GARCH(1,1) Estimation of Sorted Portfolios (Quartile) by Market Capitalization
Quintile Mean Equation Variance Equation
Intercept IST(t) LR(t-1) WIN(t) LOSS(t) FB(t) BIK(t) GS(t) ARCH(0) ARCH(1) GARCH(1)  WIN(t) LOSS(t)
-0.0762 0.5943 -0.4729 0.073 -0.224 -0.6329 0.244 0.3986 0.3829 0.2796 0.6837 0. 2.0
1 Estimate
<.0001*** <.0001%** <.0001%** 0.8260 0.5654 0.0786 0.6193 0.2402 <.0001%*** <.0001*** <.0001%** 0 <.0001***
Pr> |t
-0.05 0.6602 -0.4883 -0.0206 -0.3633 -0.2066 -0.2338 1.2351 0.0779 0.1294 0.8746 0.7693 1.0273
2 Estimate
0.1631 <.0001%*** <.0001%** 0.9712 0.4525 0.6666 0.6774 0.0273 <.0001*** <.0001*** <.0001%** 0.0003%#%*%* <.0001***
Pr> |t
-0.039 0.6183 -0.5135 -0.0768 -0.0658 -0.3559 -0.1592 -0.1007 0.0555 0.1744 0.8367 0.742 0
3 Estimate
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0.1312 <.0001*** <0001 %** 0.8164 0.8365 0.2964 0.6438 0.7627 <.0001#*** <.0001 *** <.00071*** <.0001 #***
Pr> |t
-0.1167 0.8187 -0.4958 0.3943 -0.0369 -0.4452 -0.0524 -0.0991 0.091 0.1444 0.8342 0.0823
4 Estimate
<.00071 #*** <.0001*** <0001 %** 0.1967 0.9091 0.1797 0.8848 0.7413 <.0001 #*** <.0001 #*** <.00071*** 0.5402
Pr > |t]

w3k kkand * represent statistical significance at the 1%, 5%, and 10% level, respectively.

The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).

Table 6¢c. Multivariate GARCH Estimation of Sorted Portfolios by Market Capitalization

Quintile Mean Equation GARCH Model Parameter Estimates
1 Estimate 0.60931 0.14603 0.15697 -0.517 -0.1339  0.15678 -0.4698 0.00633 0.50615 2.71415 2.01605 0.664 0.52793
P value 0.0001#==  0.6383 0.6412 0.143 0.7145 0.6173 0.0001#=  0.6724 0.0001 =  (0.0001 0.0007 ## 0.0007 ## 0.0007 #
5 Estimate 0.90539 0.49666 0.16362 -0.729 -0.2002  -0.3652 -0.0633 -0.4406
P value 0.0001 %= 0.0624* 0.5855 0.021#=*  0.5436 0.1902 0.0001 = 0.0001

Rk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.

The dependent variables are the portfolio returns with lowest and highest market capitalization. IST denotes the daily (closing) Istanbul Stock Exchange 100 returns.
Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). R1(t-1)
and R5(t-1) are the lagged returns of portfolios with lowest and highest market size, respectively. CCC represents the constant conditional correlation. GCHC(1,1) and
GCHC(2,2) are the diagonal elements of the GARCH components. ARCH (1,1,1) and ARCH(1,2,2) are the diagonal elements of the ARCH components

Table 7a. GARCH(1,1) Estimation of Sorted Portfolios (Quintile) by Past Returns (22-Day Moving Average)

Quintile Mean Equation Variance Equation
Intercept  IST(t) LR(t-1) WIN(t) LOSS(1) FB(t) BIK(1) GS(1) ARCH(0)  ARCH(1) GARCH(1) WIN() LOSS(1)
1 Estimate -0.1398 0.6798 -0.4958 -0.0593 0.2443 -0.2182 -0.2596 0.1578 0.4463 0.2577 0.6809 2.7837 0
Pr> |t <.0001#+x <0001 *#* <.0001##* 0.8905 0.5498 0.6181 0.5518 0.6949 <.00071 ##* <0001+ <0001+ <0001+ 0
2 Estimate -0.0869 0.6475 -0.5029 0.2116 0.2292 -0.4375 -0.5752 -0.1461 0.13 0.3255 0.6741 0.5342 0.1029
Pr> |t <.0001#xx <0001 ** <.0001##* 0.3621 0.3001 0.0489x 0.0243:+x 0.5693 <.00071 ##* <0001+ <.000 1 0.0016%** 0.4984
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3 Estimate -0.0653

Pr> ¢ 0.0022#+x*
4 Estimate -0.0673
Pr> |t 0.0016%+*
5 Estimate -0.0298
Pr > |t] 0.5183

0.6478
<.00071 #*

0.6647
<.0007

0.651
<.0007

-0.5249
<.00071 #x

-0.5242
<.0007 #

-0.4958
<.0007 #

0.2397
0.3191

0.1457
0.5019

-0.038
0.9438

-0.0141
0.9471

0.0418
0.8485

-0.9596
0.0463

-0.3243
0.1307

-0.3225
0.1816

0.1246
0.8334

-0.1825
0.4859

-0.2509
0.3513

0.4012
0.4306

-0.0578
0.8087

-0.138
0.4643

0.04
0.9544

0.106
<.0001 5k

0.1012
<.0007

0.0424
<.0007

0.2621
<.0007 ##

0.2259
<.0001 =

0.0732
<.0001 #*#

0.7261
<.0007 #

0.7514
<.0001 =

0.9272
<.0001 #*#

0.4638
0.0004#3

0.5039
0.0005%x*

0.003442
0.9922

0.2745
0.4075

w3k ok and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).

Table 7b. GARCH(1,1) Estimation of Sorted Portfolios (Quartile) by Past Returns (22-Day Moving Average)

Quintile Mean Equation Variance Equation
Intercept IST(t) LR(t-1) WIN(t) LOSS(t) FB(t) BJK(t) GS(t) ARCH(0)  ARCH(1) GARCH(1) WIN(t) LOSS(t)
-0.1204 0.653 -0.4991 0.0068 0.266 -0.2827 -0.3928 0.0679 0.3662 0.3023 0.649 2.254 0
1 Estimate
<.0001##%  <.0001*** <0007 %** 0.9853 0.4508 0.4582 0.2867 0.8448 <.0001 <.0001%** <.0001#** <0001 %** 0
Pr> |t
-0.0816 0.6487 -0.5044 0.2449 0.1153 -0.2799 -0.4593 -0.134 0.1214 0.3018 0.689 0.6401 0.175
2 Estimate
0.0002%**  <.0001***  <.0001%*** 0.3251 0.6368 0.2319 0.0926* 0.632 <.0001 <.0001%** <.0001#** <0001 %** 0.221
Pr> |t
-0.0675 0.6467 -0.5248 0.1418 0.0081 -0.3 -0.2283 -0.0687 0.1084 0.2793 0.7083 0.5361 0
3 Estimate
0.001 % <.0001#*% <0007 *** 0.4664 0.9676 0.1823 0.3588 0.6981 <.0001 % <.0001 %% <.0001%##*  0.0004%* 0
Pr> |t
-0.035 0.6594 -0.4952 -0.1207 -0.8568 0.0304 0.3669 0.1022 0.0344 0.0712 0.9282 0.0258 0.1325
4 Estimate
0.3869 <.0001#xx <0001 %** 0.7931 0.0484#* 0.9513 0.4222 0.8625 <.0001 % <.0001 %% <.0001 % 0.9187 0.5939
Pr> ¢

*Hk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).
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Table 7c. Multivariate GARCH Estimation of Sorted Portfolios by Past Returns (22-Day Moving Average)

Quintile Mean Equation GARCH Model Parameter Estimates
1 Estimate ~ 0.6850 0.5017 0.6162 -0.7287  -0.5103 -0.2654 -0.4710 -0.0282 0.1472 3.4866 11.6595 0.5009 1.2322

P value 0.0001#+  0.1565 0.1362 0.0764+  0.2578 0.4608 0.0001##  0.0001#*+  0.0001#*  0.0001*** 0.0001 =+ 0.0001 0.0001
5 Estimate ~ 0.7085 -1.2328 -1.7239 0.5965 -1.6981 -3.3436 0.0580 -0.4124

P value 0.0001#=  0.0679* 0.0102:+* 04436 0.0144**  0.0001#=  0.0071#  0.0001***

Rk Rk and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
The dependent variables are the portfolio returns with lowest and highest past return. IST denotes the daily (closing) Istanbul Stock Exchange 100 returns. Win and
loss are indicators of international soccer match results. FB, BJK and GS are dummies for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS). R1(t-1) and R5(t-1)
are the lagged returns of portfolios with lowest and highest past returns, respectively. CCC represents the constant conditional correlation. GCHC(1,1) and GCHC(2,2)
are the diagonal elements of the GARCH components. ARCH (1,1,1) and ARCH(1,2,2) are the diagonal elements of the ARCH components

Table 8a. GARCH(1,1) Estimation of Sorted Portfolios (Quartile) by Market Capitalization —Unexpected Match Results

Quintile Mean Equation Variance Equation
Unexpecte Unexpecte Unexpecte Unexpected
Intercept IST(t) LR(t-1) d Win(t) d Loss(t) FB(t) BJK(t) GS(t) ARCH(0) ARCH(1) GARCH(1) d WIN(t) LOSS(t)
-0.0817 0.5907 -0.471 -0.2 -0.7935 -0.0705 0.1472 0.4146 0.342 0.2695 0.7007 2.5944 11.3408
1 Estimate
0.0031%** <.0001#**  <.000]%** 0.5006 0.5599 0.813 0.6653 0.1055 <.0001*** <.0001*** 0 <.0001*** <.0001%***
Pr> |t
-0.0409 0.653 -0.4908 1.5005 -0.6309 -0.1273 -0.396 1.1699 0.131 0.1478 0.8569 3.0255 3.2912
2 Estimate
0.2631 <.0001#**  <.000]%** 0.3331 0.5158 0.6534 0.1227 0.0028***  <.000]*** <.0001%** <.0001*** 0.0004%** <.0001%***
Pr> |t
-0.038 0.6142 -0.5179 -0.8152 -0.1445 -0.3908 -0.1485 -0.1722 0.0614 0.1702 0.8421 0.9879 0
3 Estimate
0.1403 <.0001#**  <.000]%** 0.3052 0.8154 0.0034*** 0.418 0.5019 <.0001*** <.0001%** <.0001*** 0.1129 0
Pr> |t
-0.1191 0.8206 -0.4955 -0.5633 -0.3108 -0.2556 0.0794 0.0452 0.1056 0.159 0.8186 1.3828 0
4 Estimate
<.0001##*  <.0001***  <.000]%** 0.67 0.6434 0.2639 0.7482 0.8502 <.0001*** <.0001%** <.0001*** 0.0002%** 0
Pr> |t

ik % and * represent statistical significance at the 1%, 5%, and 10% level, respectively.
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The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BIK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).

Table 8b. GARCH(1,1) Estimation of Sorted Portfolios (Quartile) by Past Returns —Unexpected Match Results (22-Day Moving Average)

Quintile Mean Equation Variance Equation

Unexpecte ~ Unexpecte

Intercept IST(t) LR(t-1) d Win(t) d Loss(t) FB(t) BIK(t) GS(t) ARCH(0) ARCH(1) GARCH(1)  WIN(t) LOSS(t)
-0.1192 0.6581 -0.4964 0.0162 -0.0916 -0.2205 -0.1745 0.1562 0.4289 0.2903 0.6513 2.2897 0
1 Estimate
<.0001 *** <.0001 *** <.0007 = 0.9859 0.8955 0.1854 0.4778 0.4184 <.000 ] <.0001 *#** <.00071 *** 0.089* 0
Pr> |t
-0.0727 0.6462 -0.505 -0.4909 -0.0839 -0.1686 -0.3593 -0.0378 0.131 0.3049 0.6921 1.3603 0.1306
2 Estimate
0.00] sk <.0001 *#** <.0007 *** 0.0619* 0.8329 0.0611* 0.0155%* 0.8502 <0007 *** 0 0 0 0.7299
Pr> |t
-0.0654 0.6451 -0.5258 0.3271 -0.4514 -0.1414 -0.1 -0.0097 0.1122 0.2715 0.7172 0.0581 0
3 Estimate
0.0016%** <.0001 <.0007 *** 0.6318 0.2612 0.2402 0.6009 0.9434 <.000 ] <.0001 <.00071 *** 0.8779 0
Pr> |t
-0.0355 0.6597 -0.4946 0.6012 -1.3197 -0.1507 -0.0634 -0.1472 0.0353 0.0708 0.9288 0 0
4 Estimate
0.3787 <.0001 <.0007 *** 0.6383 0.1608 0.6822 0.8363 0.7825 <.000 ] <.0001 <.00071 *** 0 0
Pr> ¢

The dependent variables are the portfolio returns sorted by market capitalization. The 1st quintile has the smallest market size. IST denotes the daily (closing) Istanbul
Stock Exchange 100 returns; LR denotes the lagged portfolio return. Win and loss are indicators of international soccer match results. FB, BJK and GS are dummies
for Fenerbahce (FB), Besiktas (BJK), and Galatasaray (GS).

are the diagonal elements of the ARCH components.
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