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     Abstract 
 

This study addresses the Granger causality between short selling activities and stock prices in 

Turkish stock market, utilizing intraday data and an advanced methodology developed by 

Dumitrescu and Hurlin (2012). In emerging markets, there is a limited amount of research 

that focuses on this highly debated issue, particularly during the latest global crisis. Thus, 

this study addresses this issue by examining this relationship in the Turkish stock market, 

which stands as an ideal venue to test this relationship, since it is one of the few markets that 

has avoided imposing any restrictions on short selling since its inception. The results denote 

that prices Granger cause short selling volume, whereas the reverse causality does not exist.  

When the prices are replaced by the volatility of price changes; however, the findings denote 

a bilateral causality between the short selling trades and the volatility of price changes. 

The findings imply that the majority of short sellers in the Turkish stock market have the 

expectation of price reversals during market rises throughout the day. Furthermore, the 

findings also indicate that short selling activities result in some volatility rises in major 

stocks, but the effect is not sufficiently influential to destabilize the market 
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1. Introduction 

The impact of short selling trades on the underlying stock market stability has been a 

highly debated issue, particularly during the recent global crisis. In general, short sellers have 

been highly blamed for sharp market declines. As such, many countries have banned short 

selling activities following the crisis, and some have unveiled a new regime for short selling 

in their domestic markets.  

Some researchers (Chen and Singal, 2003; Henry and McKenzie, 2004) concluded that 

the short selling activities had a destabilizing impact on the underlying stock markets, 

creating  significant price pressures and increased volatility. Correspondingly, other 

researchers (e.g. Cacares et al. 2015) found evidence that volatility was reduced by imposing 

constraints on short selling activities.  

In contrast, another group of researchers (Boehmer and Wu, 2013; Chen and Rhee, 2010; 

Cohen, 2010) have concluded that the short selling activities contribute to the market 

efficiency in stock markets. Studies (Sobaci et al. 2014; Morales-Zumaquero and Sosvilla-

Rivero, 2014 Chen and Zheng, 2009) which propose that the increase in short selling 

activities does not significantly impact volatility. 

Furthermore, initial research that examines the causality link between short selling trades 

and subsequent stock returns has also found contradicting results. One group of researchers 

(Mohamad et. al, 2013; Diether et. al, 2009) have disclosed that the increase in short selling 

activities result in considerable declines in subsequent period stock returns. Another  group 

(Shkilko et. al, 2012; Sum and Lin, 2015), on the other hand, affirm that the rise in short 

selling activities leads to positive abnormal returns in the subsequent trading periods. The 

reverse causality from the stock returns towards short selling activities indicates that short 

sellers are generally informed traders. 

This particular study attempts to shed new light on this debated issue by examining the 

causality link between short selling trading volume and price changes in the Turkish stock 

market in an intraday setting. The Granger-causality relationship was detected for the 27 most 

actively traded stocks, included in BIST-30 Index using intraday data.  

Despite its importance, there is a very limited literature examining the causality 

relationship between short selling and stock prices in emerging markets. In this respect, this 

particular study will contribute to the existing literature. Additionally, the Turkish stock 

market is an ideal venue to test this relationship, for the following reasons: 

 It is the largest emerging market in which  short selling is both allowed and practiced, 

and is one of the few markets where  no limitations or bans in short selling trades 

have been imposed since its inception, even during the most recent  global crisis.  
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 When compared with the Turkish derivatives market (TURKDEX), the majority of 

the emerging markets have more fully developed and more active derivatives 

markets, and thus provide convenient instruments to substitute for short selling 

activities for individual stocks. However, TURKDEX does not offer any derivatives 

trading for individual stocks, and hence the impact of short selling activities can be 

more effectively observed and analysed.  

One of the most noteworthy contributions of this study lies in the methodology employed, 

developed by Dumitrescu and Hurlin (2012),, which provides robust results for high 

frequency series where the selection of optimal lag length is critical. Another advantage is 

that it provides more robust results in the case of unbalanced panel data.  

One other distinguishing characteristics of our approach is that the conditional volatility 

series for the prices is produced in conformity with high frequency data characteristics, 

whereas the majority of  prior studies (Cankaya et. al, 2011; Wei and Yang, 2011) have 

employed standardized volatility measures or models. 

2. Data and Methodology 

The panel data set is comprised of short selling and price data for 27 stocks in one-hour 

intervals ranging from 01.01.2013 to 28.02.2014, with 54,096 observations in total.  

 Until Holtz-Eakin et al. (1988) carried the analysis into panel data framework, Granger 

causality analysis had only been conducted between time series variables. However, the 

existence of cross sectional dependency in panel data tends to produce biased estimations. 

Dumitrescu and Hurlin (2012) attempted to eliminate this problem by developing a more 

sophisticated panel Granger Causality test. The major advantages of this approach in panel 

data settings can be listed as follows: 

a. It controls for the cross sectional dependency between the variables; 

b. Where time-series dimension (𝑇) is longer than cross-sectional dimension (𝑁), the 

causality test can be conducted even if the data set is unbalanced;  

c. It can produce robust results even if the optimum lags are heterogeneous for each 

cross section. In other words, the model is sensitive neither to the lag length nor lag selection. 

In this particular study, the following equations will be utilized to test for the causality 

between short selling volume on prices or volatility: 

 𝑆𝑆𝑖,𝑡 = 𝛼𝑖 + ∑ 𝛾𝑖
𝑘𝑆𝑆𝑖,𝑡−𝑘

𝐾
𝑘=1 + ∑ 𝛽𝑖

𝑘𝑃𝑖,𝑡−𝑘|𝑉𝑖,𝑡−𝑘
𝐾
𝑘=0 + 𝜀𝑖,𝑡 

 

(2.1) 

 𝑃𝑖,𝑡−𝑘|𝑉𝑖,𝑡−𝑘 = 𝛼𝑖 + ∑ 𝛾𝑖
𝑘𝑃𝑖,𝑡−𝑘|𝑉𝑖,𝑡−𝑘

𝐾
𝑘=1 + ∑ 𝛽𝑖

𝑘𝑆𝑆𝑖,𝑡−𝑘
𝐾
𝑘=0 + 𝜀𝑖,𝑡 (2.2) 

HNC: 𝑍𝑁,𝑇
𝐻𝑁𝐶 =

√𝑁[𝑊𝑁,𝑇
𝐻𝑁𝐶−𝑁−1 ∑ 𝐾𝑖

(𝑇𝑖−2𝐾𝑖−1)

(𝑇𝑖−2𝐾𝑖−3)
𝑁
𝑖=1 ]

√𝑁−1 ∑ 2𝐾𝑖
(𝑇𝑖−2𝐾𝑖−1)

2
(𝑇𝑖−𝐾𝑖−3)

(𝑇𝑖−2𝐾𝑖−3)
2

(𝑇𝑖−2𝐾𝑖−5)

𝑁
𝑖=1

  HC: 𝐹𝐻𝐶 =
(𝑆𝑆𝑅3−𝑆𝑆𝑅1)/𝐾(𝑁−1)

𝑆𝑆𝑅1/[𝑁𝑇−𝑁(1+𝐾)−𝐾]
 (2.3) 
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In Equations 2.1 and 2.2, 𝑆ℎ𝑜𝑟𝑡𝑆𝑒𝑙𝑙𝑖𝑛𝑔𝑖,𝑡    represents the short selling trades, whereas 

𝑃𝑖,𝑡−𝑘 and 𝑉𝑖,𝑡−𝑘 represent the prices and the volatility of price changes, respectively. 𝐾 

represents the optimum number of lags1. All coefficients are allowed to be different across 

cross-sections.  

The null homogenous (non)-causality hypothesis indicates no existence of causality 

relation between short selling and prices, or volatility of price changes for any of the   cross 

sections. As indicated above, rather than using the traditional standard deviation measure, the 

volatility is  estimated with the conditional volatility series,  obtained for each cross sectional 

data through the best fitting GARCH [GARCH (1,1)] model. Consequently, GARCH (1,1) 

model is utilized to test the causality analyses.  

3. Empirical Results 

Table 1 provides descriptive statistics for stock price, short selling trading volume, and 

stock price volatility. Jarque-Bera statistics indicate that all the series are far from normally 

distributed. Levin, Lin, Chu panel unit root test confirms that all the series are stationary. 

Table1. Descriptive statistics 

 
ln(P) ln(SS) ln(V) 

 Mean  2.1932  14.966 -7.6587 

 Median  2.1812 14.928 -7.7920 

 Maximum 4.5626  19.680 -4.4795 

 Minimum -0.0561  2.6246 -10.814 

 Std. Dev.  0.9082  1.9127  0.6429 

 Skewness  0.1114 -0.3932  1.3444 

 Kurtosis  2.8110  3.5860  5.2875 

 Jarque-Bera  *27.405 *308.66 *399.10 

 Levin, Lin, Chu *-3.1800 *-61.885 *-19.601 

 Observation 54096 54096 54096 

Notes:  * and ** indicate statistical significance at the 1% and 5% level respectively. 

 

The results obtained from panel Granger Causality analysis are provided in Table 

2. Homogeneous non-causality (HNC) and homogenous causality (HC) tests provide 

different results for the price causality relation, while the same tests provide 

consistent results for volatility causality relation. However, HC test ignores cross 

sectional dependency, which might distort the results in terms of the homogeneity of 

the causality relationship. As indicated earlier, Dumitrescu-Hurlin (2012)’s HNC test 

controls for this cross sectional dependency and provides results and interpretations2 

of greater accuracy. Therefore, there is a homogeneous and unilateral causality 

relationship from prices towards the short selling volume, as revealed in Table 2. This 

finding implies that during market uptrend periods, short selling activities seem to 

                                                           
1 The appropriate number of lags was determined as two, based on Akaike and Schwarz information criteria. 
2 The bidirectional causality suggested by HC test is valid for some stocks (heterogeneous) in the panel, whereas 

the results from HNC test are applicable for the whole panel (homogeneous). 
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increase, denoting that majority of short sellers have  the expectation of price 

reversals. However, the results also show that when the prices are replaced by the 

volatility of price changes, there is a bilateral causality relationship between short 

selling activities and the volatility of price changes.  

Table2. Panel granger causality results 

Test ln(P) → ln(SS) 
 

ln(SS) → ln(P) Decision 

HNC 
𝑊 𝑍  𝑊 𝑍 

P → SS 
5.48482* 5.13924*  3.09147 0.14499 

HC 
 𝑍    𝑍  

P ↔ SS 
 6.13297*    4.22467**  

 ln(V) → ln(SS) 
 

ln(SS) → ln(V)  

HNC 
𝑊 𝑍  𝑊 𝑍 

V ↔ SS 
5.18914* 4.52178*  14.1918* 23.3066* 

HC 
 𝑍    𝑍  

V ↔ SS 
 5.66680*    60.16.01*  

 

Notes:  * and ** indicate statistical significance at the 1% and 5% level respectively.  

𝑊 And𝑍,  stands for Wald statistics and Z statistics. 

 

4. Conclusion 

This study attempts to unveil the Granger causality link between the short selling 

activities and stock prices in the Turkish stock market by utilizing a relatively new 

methodology, which is characterized by superior properties.  

The results denote the presence of a short-term unilateral causality from prices towards 

short selling activities for the sample stocks. However, when the volatility of price changes is 

replaced with the level of prices in the same analysis, the findings signify a bilateral causality 

between the volatility of price changes and short selling activities for the BIST stocks. 

These findings carry significant implications. In particular, the existence of a direct 

causality from prices toward the volume of short selling activities implies that the majority of 

short sellers have the expectation of price reversals in upward price movements in BIST.  On 

the other hand, the absence of a causality relationship from short selling activities towards the 

prices is  expected , since the ratio of short selling orders in total orders is quite thin (less than 

20%), and thus unlikely to t have any structural impact on prices. Furthermore, information 

on the volume of short selling trades in individual stocks is not publicly available, whereas 

the market orders on the same stocks may be readily observed by all traders in BIST.  

The findings also include some inferences which are worthy of the attention of   the 

regulatory authorities. As such, the significant causality between short selling trades and stock 

return volatility implies a need at least to monitor   short selling activities more closely, and 

perhaps, to consider putting in place certain restrictions on them. 
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