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This study examines herding behavior in all industrial sectors of the Turkish stock market. Applying the 
methodology of Chang et al. (2000) to the Turkish sectoral daily stock prices from 2002 to 2014, we found 
strong evidence of herding. This evidence did not disappear even after we controlled for market regimes 
and firm fundamentals. Investor herding is asymmetric in all sectors; even though herding is prevalent in 
both rising and falling markets, it is more pronounced in rising markets. In the financial, services, and 
technology sectors herding is detected only in the highly volatile markets. In contrast, in low-volatility 
markets we confirm herding only in the services sector.   
 
INTRODUCTION 

 
Herding behavior among market participants has attracted much attention in the literature and been 

studied extensively, particularly when markets experience extreme movements up or down. The financial 
literature defines ‘herding’ as the behavioral tendency of an investor to follow the actions of others (e.g. 
Bikhchandani and Sharma, 2001). Herding can generate persistent deviations of asset prices from their 
fundamental values leading to asset price bubbles and sudden crashes. Since herding distorts the risk-return 
distribution in asset markets, it also has important implications for asset pricing models. 

Several previous studies have examined herding behavior among mutual fund and pension fund 
managers (see Andronikidi and Kallinterakis (2010), Ben-David et. Al (2010), Billio et al. (2012), 
Lakonishok et al. (1992); Grinblatt et al. (1995); Wermers (1999); Wylie (2005); Andreu et al. (2009); 
Huang et al. (2010)) and financial analysts (see Trueman (1994); Graham (1999); Hong et al. (2000); Welch 
(2000); Gleason and Lee (2003); Clement and Tse (2005) ; Lin et al. (2011);Wen et al. (2011); Guo and 
Shih (2008)). Lakonishok et al. (1992), for example, found that money managers did not exhibit significant 
herding behavior. Grinblatt et al. (1995) found low levels of herding behavior among fund managers. Only 
few studies, however, have investigated herding behavior among investors in emerging markets (Chang et 
al., 2000; Demirer and Kutan, 2006; Tan et al., 2008; Demirer et al., 2010). In this study, we utilize some 
existing tests to look for traces of investor herding behavior in daily returns on stocks traded in Borsa 
Istanbul (BIST) between 2002 and 2014. Stocks that we investigate represent four Turkish industrial sectors: 
financials, industrials, services, and technology.  

There are several reasons why we believe that the exercise we undertake in this paper and our exclusive 
focus on the Turkish stock market will provide further insight on the driving forces behind herding behavior. 
First, over the last decade, Borsa Istanbul has experienced significant growth in market size and depth, 



thanks to booming economy with impressive GDP growth rates during 2000’s. The share of stocks held by 
foreign investors is about 63%. Furthermore, a large share of stocks traded on Borsa Istanbul belongs to 
foreign institutional investors. Institutional investors are more sophisticated and thus more informed than 
individual investors. One may think that because of this they are less likely to herd. However, Nofsinger 
and Sias (1999) found that the degree of herding of institutional investors is actually greater than that of 
individual investors. Since Borsa Istanbul is dominated by institutional investors, its stock price movements 
can provide new evidence on the balance of these two competing hypothesis. Moreover, as Neaime (2012) 
notes, starting from 1989 Turkey has never implemented any restrictions on the trades of foreign investors. 
This implies that the Turkish stock market provides us with an opportunity to document the true behavior 
of foreign investors, free of any restrictions and post-liberalization effects. This lack of trading restrictions 
applies to both foreign and domestic investors and is the partial reason why foreign investors came to 
dominate Borsa Istanbul. Even though foreign investors hold portfolios longer than domestic investors, 
who mostly trade daily, the volume of trades conducted by domestic investors is actually lower. Thus, trades 
executed by domestic investors do not necessarily cause significant price movements. 

Second, our study examines investor herding patterns in different traded industrial sectors. As Choi and 
Sias (2009) claim, investors usually base their trade decisions on sector-specific information as money 
managers often make portfolio recommendations only at the sector level. Therefore, sector-specific market 
data form a natural ground for testing of herding behavior.  

Third, there is very little literature investigating herding behavior in the Turkish stock market based on 
sectors. Among the few, Solakoglu and Demir (2014) who search for sentiment herding by using BIST 30 
and Second National Market (SNM) data. They find sentiment herding only in SNM, where the investors 
are mostly domestic investors.  However, these studies did not classify traded firms by their industry/sector. 
Since herding is more prevalent within a sector than across sectors, we expect to reach more reliable 
conclusions by considering data that are  stratified by industry. Balcilar and Demirer (2014) examine the 
role of global risk factors on investor behavior in BIST 100 and four sectors by employing a Markov-
Switching model that allows different volatility regimes. They find presence of herd behavior in high and 
extreme high volatility regimes. Cakan and Balagyozyan (2013) analyze the banking industry in BIST and 
find higher presence of herding behavior in rising markets. 

The present study extends the literature in one more important dimension: we use a superior metric of 
herding behavior proposed by Chang et al. (2000).  Our results indicate prevalence of significant degree 
of herding in all industrial sectors. These results are robust after controlling for the effects of market and 
firm fundamentals, such as the risk-free interest rate and the price-earnings ratio. Moreover, herding in the 
financials, services, and technology sectors is fairly asymmetric, being stronger during the periods of rising 
markets. We do not, however, observe the same asymmetry in the industrial sector.  

The remainder of this article is organized as follows. Section 2 presents the methodology used to detect 
herding behavior among investors. Section 3 describes the data. Section 4 reports evidence of herding 
behavior in the model. Section 5 concludes. 

 
METHODOLOGY FOR DETECTING HERDING BEHAVIOR 

 
Chang et al. (2000) conjecture that the investment decision-making process depends on the overall 

market conditions. They propose that during the periods of extreme price movements, investors tend to 
abandon their own beliefs and base investment decisions on what others do. In line with this idea, Chang et 
al. (2000) use swings in market returns to gauge herding. They propose the following model: 

 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡�+ 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝜀𝜀𝑡𝑡                                                                                                                       (1) 
 
The left-hand variable, 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡, is a measure of return dispersion measured by the cross-sectional standard 
deviation (SD) of market returns: 

 



𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = � 1
(𝑁𝑁−1)

∑ (𝑅𝑅𝑖𝑖,𝑡𝑡 − 𝑅𝑅𝑚𝑚,𝑡𝑡)𝑁𝑁
𝑖𝑖=1

22                                                                   (2) 

 
where N is the number of firms in the portfolio, 𝑅𝑅𝑖𝑖,𝑡𝑡 is the return of stock i at time t and 𝑅𝑅𝑚𝑚,𝑡𝑡 is the simple 
average of all stock returns in the portfolio, as seen in Christie and Huang (1995). 

The specification in Equation (1) is motivated by the capital asset pricing model (CAPM) and other 
rational asset pricing models that imply a linear relation between the dispersion of individual asset returns 
and the return on the market portfolio. Under the assumption of rationality, if all stocks in the portfolio have 
different betas, the cross-sectional dispersion of stock returns should increase during extreme market 
movements. If herding is present, on the other hand, during extreme market movements traders tend to 
suppress private information and follow the consensus. Stock returns under these conditions tend to 
converge and become more correlated, causing the return dispersion to either decrease directly or if already 
increasing, then to do so at a decreasing rate. Therefore, Chang et al. (2000) propose a testing methodology 
based on a general quadratic relationship between the return dispersion and market return. As a result, if 
herding is present, the nonlinear coefficient, 𝛾𝛾2, must be negative and statistically significant; otherwise, a 
statistically positive 𝛾𝛾2 would indicate no evidence of herding. 
 
DATA 
 

The data used in this study consist of daily closing prices for all listed stocks on Borsa Istanbul (BIST) 
and earnings per share obtained from Datastream for the period between January 3, 2002 and June 24, 2014. 
These data contain 3,256 daily observations. All listed firms belong to one of the four industrial sectors: 
financials, industrials, services, and technology. We use the Turkish 3-month Treasury bill rate as a proxy 
for the risk-free rate. Stock returns Rt are obtained by taking the log difference in stock prices: 
100×(log(Pt)−log(Pt−1)).  
 
EMPIRICAL RESULTS 
Evidence on herding 
 Table 1, Panel A reports the regression coefficients of Equation 1 estimated for each industrial sector. 
Recall that a negative value of the coefficient 𝛾𝛾2 is consistent with herding. The results indicate that 𝛾𝛾2 is 
negative and statistically significant for all sectors, suggesting that herd behavior is present in all market 
sectors. As a robustness check, we control for the global financial crisis in 2008 by adding a dummy variable 
𝐷𝐷𝐷𝐷𝑡𝑡, resulting in the following specification:  
 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡�+ 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝛾𝛾3(𝑅𝑅𝑚𝑚,𝑡𝑡
2 ) ∗ 𝐷𝐷𝐷𝐷𝑡𝑡 + 𝜀𝜀𝑡𝑡                                               (3) 

 
where the dummy variable 𝐷𝐷𝐷𝐷𝑡𝑡 is equal to one between 15 September 2008 and 15 June 2009 and zero 
otherwise. Table 1, Panel B indicates that except for the financial sector the new coefficient 𝛾𝛾3 is not 
statistically significant in this model. This suggests that except for the financial industry, herding behavior 
was not significantly influenced by the crisis. 

Hwang and Salmon (2006) suggest that stock returns and herding are affected by both market and firm 
fundamentals. They consider the dividend-price ratio, the T-bill rate, the term spread, and the default spread 
in their analysis of herding in the United States, United Kingdom, and South Korean equity markets. To 
control for fundamentals, we add to the basic specification the Turkish Treasury bill rate and each firm’ s 
earnings yield (calculated as earnings per share divided by the share price). As reported in Table 1 (Panel 
C), the estimated coefficient 𝛾𝛾2 is still negative and statistically significant. Thus, we still find evidence of 
herding. 

Another potential cause of concern for us is whether the herding coefficient 𝛾𝛾2 is capturing the relation 
between idiosyncratic risk and market returns, as documented by Goyal and Santa-Clara (2003). It is 
possible to control for the impact of idiosyncratic risk and volatility by adding a conditional variance term 



to the mean equation. To achieve this, we specify a GARCH (1,1) in the mean model as follows: 
 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡�+ 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡
2 + 𝜃𝜃1(𝑅𝑅𝑅𝑅)𝑡𝑡+𝜃𝜃2(𝐸𝐸𝐸𝐸𝐸𝐸)𝑡𝑡 + 𝜃𝜃3𝜎𝜎𝑡𝑡2 + 𝜀𝜀𝑡𝑡                                 (4) 

𝜎𝜎𝑡𝑡2 = 𝜔𝜔0 + 𝜔𝜔1𝜀𝜀𝑡𝑡−12 + 𝜔𝜔2𝜎𝜎𝑡𝑡−12                                                                                                                                      (5) 
 
Here, 𝜎𝜎𝑡𝑡2 is the conditional variance of the residual of 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡.  
 As the numbers in Table 1 (Panel D) demonstrate, although all new coefficients (𝜃𝜃1,𝜃𝜃2 and 𝜃𝜃3) 
are mostly statistically significant, the coefficient 𝛾𝛾2 remains negative and statistically significant in all 
four sectors. For this reason, we retain the specification in Equation 1 for further analysis. 
 
 Asymmetric herding behavior 

In this subsection we investigate whether prevalence of herding behavior that we documented above for 
all sectors varies with market conditions. Specifically, we look for possible asymmetries in the tendency to 
herd as the trading environment (characterized by different regimes of market returns and return volatility) 
changes. We, following Christie and Huang (1995) and Chang et al. (2000), note that herding behavior may 
be more pronounced during the periods when the market is stressed. Return and return volatility may help 
capture such periods and thus we use it as an additional control to understand the asymmetric nature of 
herding behavior under different market conditions. 
 
Asymmetric effects of market return 

Consistent with the above remark, we would like to investigate whether herding behavior varies with 
market conditions. We estimate the same base model in Equation 1 but separate the cases for positive and 
negative market returns, as follows: 

 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑈𝑈𝑈𝑈 = 𝛼𝛼 + 𝛾𝛾1𝑈𝑈𝑈𝑈�𝑅𝑅𝑚𝑚,𝑡𝑡

𝑈𝑈𝑈𝑈 �+ 𝛾𝛾2𝑈𝑈𝑈𝑈(𝑅𝑅𝑚𝑚,𝑡𝑡
𝑈𝑈𝑈𝑈 )2+𝜀𝜀𝑡𝑡,     if 𝑅𝑅𝑚𝑚,𝑡𝑡 > 0                                                                             (6) 

 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝛼𝛼 + 𝛾𝛾1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷�𝑅𝑅𝑚𝑚,𝑡𝑡

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷�+ 𝛾𝛾2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷(𝑅𝑅𝑚𝑚,𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷)2+𝜀𝜀𝑡𝑡,     if 𝑅𝑅𝑚𝑚,𝑡𝑡 <  0                                                (7)               

  
where 𝑅𝑅𝑚𝑚,𝑡𝑡

𝑈𝑈𝑈𝑈  and 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑈𝑈𝑈𝑈include only those days when the market rose (𝑅𝑅𝑚𝑚,𝑡𝑡
𝑈𝑈𝑈𝑈 > 0). Similarly, variables 

with superscript DOWN include only those days when the market declined. Table 2 reports the results of 
this model. The coefficient 𝛾𝛾2𝑈𝑈𝑈𝑈in panel A is significantly negative in rising markets in all sectors except 
industrials. However, 𝛾𝛾2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷in panel B is statistically significant only in the services industry. This result 
suggests that in our sample herding is asymmetric in the financials and technology sectors. In the services 
sector herding occurs in any type of market. 
 
Asymmetric effects of volatility 

We further examine the potential asymmetric effect of market volatility on herding behavior. We define 
volatility to be high when the observed volatility exceeds the moving average of volatility over the previous 
30 days. Volatility is characterized as low when it is below the 30-day moving average. The asymmetric 
effects are examined using the following empirical specifications: 
 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = 𝛼𝛼 + 𝛾𝛾1
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 �𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻� + 𝛾𝛾2
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻(𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻)2+𝜀𝜀𝑡𝑡                                                              (8) 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝑂𝑂𝑊𝑊 = 𝛼𝛼 + 𝛾𝛾1

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿 �𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿� + 𝛾𝛾2

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿(𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿)2+𝜀𝜀𝑡𝑡                                                                    (9) 

 

where the superscripts 𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 and 𝜎𝜎�2,𝐿𝐿𝐿𝐿�refer to high return volatility and low return volatility, and 𝜎𝜎�2is 
calculated as the square of the portfolio return in period t. Table 3 reports the estimation results of the 
asymmetric volatility models. Panel A reports the regression results for the four sectors when volatility is 
high. Consistent with previous findings, all of the estimated γ2 coefficients are negative and statistically 



significant for the financials, services, and technology stocks, providing evidence of herding. However, 
under conditions of low volatility, the γ2 coefficients of the financials, industrials, and technology are not 
statistically significant. The only industry that retains a statistically significant negative γ2 coefficient is 
services. This suggests that during periods of high volatility in the Turkish equity markets, herding occurs 
only in the financials, services, and technology sectors. In high volatility markets, herding is not observed 
in industrial stocks. In low-volatility markets, we observe herding only in the services sector. 

CONCULUSIONS  
  
 In this study, we extend the existing tests of investor herding behavior in emerging stock markets by 
using firm-level data on all stocks listed in Borsa Istanbul. Our results indicate that herding behavior is 
prevalent in all four industrial sectors of the stock exchange. This finding is robust under several model 
specifications. Our tests for asymmetries with respect to the direction of market returns and volatility reveal 
that in the financial, services, and technology sectors herding is present only in the rising market. In the 
industrials sector, herding is not asymmetric with respect to market ups and downs. Herding behavior is 
asymmetric with respect to different volatility regimes. High volatility leads to herding in the financial, 
services, and technology sectors. Since foreign investors invest in financial and services stocks more than 
in industrials, our findings may be suggestive that domestic investors herd less than foreign investors do. 
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TABLE 1 
ESTIMATION RESULTS FOR HERDING IN ALL SECTORS 

 
Panel A: Regression results for CSAD for all sectors 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡� + 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝜀𝜀𝑡𝑡    

 Financials Industrials Services Technology 
 2.15 

0.035)*** 
2.00 
(0.025)*** 

2.1 
(0.032)*** 

1.16 
(0.038)*** 

 

0.6 
(0.028)*** 

0.49 
(0.029)*** 

0.66 
(0.032)*** 

0.514 
(0.03)*** 

 

-0.016 
(0.004)*** 

-0.028 
(0.0024)*** 

-0.048 
(0.005)*** 

-0.025 
(0.004)*** 

 
n 3256 3256 3256 3256 
Adj. R2 0.22 0.20 0.17 0.145 
 
Panel B: Regression results for CSAD and global financial crisis in all sectors 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡� + 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝛾𝛾3(𝑅𝑅𝑚𝑚,𝑡𝑡
2 ) ∗ 𝐷𝐷𝐷𝐷𝑡𝑡 + 𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 2.14 

(0.035)*** 
2.00 
(0.027)*** 

1.16 
(0.038)*** 

1.16 
(0.038)*** 

 

0.62 
(0.028)*** 

0.49 
(0.029)*** 

0.515 
(0.04)*** 

0.515 
(0.04)*** 

 

-0.015 
(0.003)*** 

-0.029 
(0.004)*** 

-0.025 
(0.004)*** 

-0.025 
(0.004)*** 

 -0.03 
(0.007) *** 

-0.012 
(0.0065)* 

-0.004 
(0.006) 

-0.004 
(0.006) 

 
n 3256 3256 3256 3256 
Adj. R2 0.23 0.15 0.23 0.20 
 
Panel C: Regression results for CSAD and fundamentals in all sectors  
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡� + 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝜃𝜃1(𝑅𝑅𝑅𝑅)𝑡𝑡+𝜃𝜃2(𝐸𝐸𝐸𝐸𝐸𝐸)𝑡𝑡 + 𝜃𝜃3𝜎𝜎𝑡𝑡2 + 𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 2.04 

(0.069)*** 
1.878 
(0.036)*** 

1.91 
(0.056)*** 

1.18 
(0.04)*** 

 

0.54 
(0.028)*** 

0.47 
(0.029)*** 

0.589 
(0.032)*** 

0.51 
(0.031)*** 

 

-0.032 
(0.004)*** 

-0.026 
(0.004)*** 

-0.042 
(0.005)*** 

-0.025 
(0.004)*** 

 0.017 
(0.0009)*** 

0.0061 
(0.001)*** 

0.014 
(0.010)*** 

0.003 
(0.001) 

 

-0.029 
(0.005)** 

-0.002 
(0.0003) 

-0.013 
(0.002)** 

-0.0007 
(0.0003)** 

 
n 3256 3256 3256 3256 
Adj. R2 0.16 0.24 0.15 0.147 
 
 
 
 
 

α

1γ

2γ

α

1γ

2γ

3γ

α

1γ

2γ

1θ
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Panel D: Regression results for CSAD and fundamentals with GARCH(1,1) 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡 = 𝛼𝛼 + 𝛾𝛾1�𝑅𝑅𝑚𝑚,𝑡𝑡� + 𝛾𝛾2𝑅𝑅𝑚𝑚,𝑡𝑡

2 + 𝜃𝜃1(𝑅𝑅𝑅𝑅)𝑡𝑡+𝜃𝜃2(𝐸𝐸𝐸𝐸𝐸𝐸)𝑡𝑡 + 𝜃𝜃3𝜎𝜎𝑡𝑡2 + 𝜀𝜀𝑡𝑡 
𝜎𝜎𝑡𝑡2 = 𝜔𝜔0 + 𝜔𝜔1𝜀𝜀𝑡𝑡−12 + 𝜔𝜔2𝜎𝜎𝑡𝑡−12  
 Financials Industrials Services Technology 
Mean     

 

0.46 
(0.025)*** 

0.463 
(0.03)*** 

0.46 
(0.028)*** 

0.39 
(0.020)*** 

 

-0.029 
(0.003)*** 

-0.025 
(0.005)*** 

-0.027 
(0.004)*** 

-0.015 
(0.0027)*** 

 

0.014 
(0.0009) 
*** 

0.006 
(0.0007)*** 

0.0126 
(0.0008)*** 

0.0014 
(0.0007) 

 -0.026 
(0.004)*** 

-0.000214 
(0.0005) 

-0.0126 
(0.002)*** 

-0.00036 
(0.0003) 

 

0.29 
(0.04)*** 

0.37 
(0.29) 

0.48 
(0.12)*** 

0.96 
(0.11)*** 

Variance    
 

 

0.023 
(0.003)*** 

0.04 
(0.011)*** 

0.243 
(0.023)*** 

0.243 
(0.023)*** 

 

0.068 
(0.005)*** 

0.0013 
(0.0006)*** 

0.196 
(0.03)*** 

0.196 
(0.03)*** 

 

0.914 
(0.004)*** 

0.95 
(0.012)*** 

0.428 
(0.05)*** 

0.428 
(0.05)*** 

n 3256 3256 3256 3256 
Adj. R2 0.16 0.24 0.15 0.15 
Note: This table reports the daily regressions results for Borsa Istanbul (BIST) 
disaggregated sectors stock markets returns. 
CSADt = α+γ1|Rm,t |+γ2(Rm,t)2+εt, where Rm,t is the equally weighted portfolio 
return at time t. CSADt is the equally weighted cross sectional absolute deviation. 
The sample period is from 1/2/2002 to 6/242014. Numbers in parentheses are t-
statistics based on Newey–West (1987) consistent standard errors. ***, **, and * 
represent statistical significance at the 1%, 5%, and 10% levels, respectively. 
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TABLE 2 

ESTIMATES OF HERDING BEHAVIOR IN RISING AND DECLINING MARKET 
 

Panel A: Rising Markets 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑈𝑈𝑈𝑈 = 𝛼𝛼 + 𝛾𝛾1𝑈𝑈𝑈𝑈�𝑅𝑅𝑚𝑚,𝑡𝑡

𝑈𝑈𝑈𝑈 � + 𝛾𝛾2𝑈𝑈𝑈𝑈(𝑅𝑅𝑚𝑚,𝑡𝑡
𝑈𝑈𝑈𝑈 )2+𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 2.21 

(0.046) 
2.17 

(0.036)*** 
2.21 

(0.04)*** 
1.26 

(0.04)*** 
 

0.53 
(0.041)*** 

0.36 
(0.04)*** 

0.59 
(0.047)*** 

0.62 
(0.05)*** 

 

-0.02 
(0.006)*** 

-0.005 
(0.008) 

-0.035 
(0.008)*** 

-0.03 
(0.008)*** 

n 1718 1820 1732 1680 
Adj. R2 0.18 0.10 0.16 0.16 

 
Panel B: Declining Markets 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝛼𝛼 + 𝛾𝛾1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷�𝑅𝑅𝑚𝑚,𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷� + 𝛾𝛾2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷(𝑅𝑅𝑚𝑚,𝑡𝑡

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷)2+𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 2.25 

(0.046) 
2.27 

(0.042)*** 
2.27 

(0.05)*** 
1.13 

(0.04)*** 
 

0.36 
(0.043)*** 

0.27 
(0.04)*** 

0.38 
(0.045)*** 

0.22 
(0.03)*** 

 

-0.01 
(0.006)* 

-0.0005 
(0.0053) 

-0.017 
(0.006)*** 

0.0005 
(0.005) 

 
n 1415 1313 1401 3256 

Adj. R2 0.14 0.10 0.11 0.10 
Note: This table reports the daily regressions results for Borsa Istanbul (BIST) 
disaggregated sectors stock markets returns: 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝑈𝑈𝑈𝑈 = 𝛼𝛼 + 𝛾𝛾1𝑈𝑈𝑈𝑈�𝑅𝑅𝑚𝑚,𝑡𝑡

𝑈𝑈𝑈𝑈 � + 𝛾𝛾2𝑈𝑈𝑈𝑈(𝑅𝑅𝑚𝑚,𝑡𝑡
𝑈𝑈𝑈𝑈 )2+𝜀𝜀𝑡𝑡; if 𝑅𝑅𝑚𝑚,𝑡𝑡 > 0 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 = 𝛼𝛼 + 𝛾𝛾1𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷�𝑅𝑅𝑚𝑚,𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷� + 𝛾𝛾2𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷(𝑅𝑅𝑚𝑚,𝑡𝑡

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷)2+𝜀𝜀𝑡𝑡;    if 𝑅𝑅𝑚𝑚,𝑡𝑡 < 0 
where 𝑅𝑅𝑚𝑚,𝑡𝑡

𝑈𝑈𝑈𝑈 (𝑅𝑅𝑚𝑚,𝑡𝑡
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) is the equally weighted portfolio return during period t 

when the market is up (down). The sample period is from 1/2/2002 to 6/242014. 
Numbers in parentheses are t-statistics based on Newey–West (1987) consistent 
standard errors. ***, **, and * represent statistical significance at the 1%, 5%, 
and 10% levels, respectively. 
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TABLE 3 
ESTIMATES OF HERDING BEHAVIOR IN RISING AND DECLINING VOLATILITY 

 

Panel A: High Volatility Markets 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = 𝛼𝛼 + 𝛾𝛾1
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 �𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻� + 𝛾𝛾2
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻(𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻)2+𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 3.09 

(0.056) 
2.76 

(0.05)*** 
3.22 

(0.06)*** 
2.62 

(0.09)*** 
 

0.31 
(0.046)*** 

0.26 
(0.046)*** 

0.34 
(0.048)*** 

0.39 
(0.05)*** 

 

-0.014 
(0.006)*** 

-0.009 
(0.006) 

-0.021 
(0.006)*** 

-0.02 
(0.006)*** 

n 1224 1306 1226 962 
Adj. R2 0.10 0.10 0.16 0.07 

 
Panel B: Low Volatility Markets 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿 = 𝛼𝛼 + 𝛾𝛾1

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿 �𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿� + 𝛾𝛾2

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿(𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿)2+𝜀𝜀𝑡𝑡 

 Financials Industrials Services Technology 
 1.61 

(0.028) 
1.6 

(0.026)*** 
2.27 

(0.05)*** 
0.92 

(0.023)*** 
 

0.58 
(0.036)*** 

0.68 
(0.04)*** 

0.64 
(0.008)*** 

0.26 
(0.023)*** 

 

-0.038 
(0.007) 

-0.10 
(0.011) 

-0.064 
(0.008)*** 

-0.0021 
(0.004) 

 
n 2032 1950 2030 2294 

Adj. R2 0.22 0.17 0.21 0.08 
Note: This table reports the daily regressions results for Borsa Istanbul (BIST) 
disaggregated sectors stock markets returns: 
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 = 𝛼𝛼 + 𝛾𝛾1
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 �𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻� + 𝛾𝛾2
𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻(𝑅𝑅𝑚𝑚,𝑡𝑡

𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻)2+𝜀𝜀𝑡𝑡 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿 = 𝛼𝛼 + 𝛾𝛾1

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿 �𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿� + 𝛾𝛾2

𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿(𝑅𝑅𝑚𝑚,𝑡𝑡
𝜎𝜎�2,𝐿𝐿𝐿𝐿𝐿𝐿)2+𝜀𝜀𝑡𝑡 

where volatility, 𝜎𝜎�2,𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 is the stock return variance for financials, industrials, 
services, technology sector portfolios at time t. Return volatility is defined as 
being in a high state if it is larger than the previous 30-day moving average 
trading volume, and is considered to be low if it is below this average. The 
sample period is from 1/2/2002 to 6/242014. Numbers in parentheses are t-
statistics based on Newey–West (1987) consistent standard errors. ***, **, and * 
represent statistical significance at the 1%, 5%, and 10% levels, respectively. 
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