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Heavy tails and asymmetry of returns in the Russian stock market 

 
Abstract. The article presents the robust estimates of tail indices for financial returns and 

returns asymmetry in the Russian stock market. We also study the relation between individual 

characteristics of companies and the degrees of heavy-tailedness and asymmetry of returns 

distribution. Daily returns on common stock of Russian companies for the period covering 2004-

2015 are analyzed. The sample comprises data for all companies listed on Moscow Stock 

Exchange with at least 1000 observations for the above-mentioned period. The results show that 

the Russian stock market is somewhat more heavy-tailed when compared both to the stock markets 

of developed and a number of developing countries. Tail index values lie in the interval of (1,4), 

first moments are finite for all stocks while the second- and third-tier stocks are in general 

characterized by much larger outliers and can have infinite variances. The results do not provide 

reliable evidence of returns asymmetry in the Russian stock market as a whole, however, certain 

indicators of it can be observed for a number of companies. Among the latter there are mostly 

medium-sized regional companies, the majority of them showing heavier right tail compared to 

the left one. According to our estimates the degree of heavy-tailedness is strongly related to 

liquidity of stocks and the company size. At the same time no significant effects on estimates of 

the tail indices of sectoral affiliation, cross-listing, adding into quotation lists, state ownership are 

revealed. As for the influence of the above-mentioned factors on the asymmetry of returns 

distribution, the reliability of relevant models is rather low.  

 

Key words: heavy tails, emerging markets, asymmetry of returns, determinants of heavy-
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1. Introduction 

A number of macroeconomic indicators characterizing the Russian economy, including 

stock market performance, demonstrate high volatility compared both to developed and 

developing countries (see, for example Gaddy and Ickes, 2010). This pattern of behavior is heavily 

influenced by structural imbalances combined with the low level of diversification of the national 

economy, the current level of development of institutional environment, geopolitical factors, 

macroeconomic policies as well as myriads of other internal and external shocks capable of 

generating extreme observations. Large fluctuations of the stock market can have grave 

consequences for real economy, internal as well as external investments, cost of fundraising and a 

number of other economic characteristics. Financial crisis of 2008 had once again emphasized the 



 

 

necessity for an adequate assessment of the likelihood and the extent of changes in financial assets 

prices. 

The degree of heavy-tailedness of returns can also carry significant implications for 

decision-making and economic modeling. In some cases heavy tails result in the conclusions 

contrary to those suggested by classical diversification models, the same being true with respect 

to the applicability of a number of popular risk-management tools. Heavy tails can also result in a 

low reliability of standard statistical and econometrical methods based on variance and correlations 

as well as of time series analysis (Embrechts et al., 1997; Ibragimov and Walden, 2007; Ibragimov, 

2009a; Ibragimov et al., 2015). Tail indices estimates might be also relevant for macroeconomic 

forecasting and policy-making. 

The main objective of this study is as follows: (i) to perform robust estimation of the degree 

of heavy-tailedness of Russian companies’ stock returns as well as of the level of asymmetry of 

returns, (ii) to investigate the relation between individual characteristics of companies (financial 

indicators, ownership structure, efficiency of corporate governance, sectoral affiliation) and tail 

indices and asymmetry of returns. On the one hand, highly volatile Russian stock market provides 

natural environment for investigation of characteristics of heavy-tailedness of stock returns; on the 

other hand, it can be characterized by dependence and heterogeneity of observations. The latter 

requires the application of robust analytical tools. In this study for the purpose of estimation of tail 

indices we employ a robust approach based on log-log rank-size regressions with the optimal shift 

and correct standard errors (Gabaix and Ibragimov, 2011) to analyze daily returns of Russian 

companies’ common stock returns for the period covering 2005-2015. The sample comprises data 

for all companies listed on Moscow Stock Exchange with at least 1000 observations for the 

aforementioned period.  

Our estimates show that Russian stock market is somewhat more heavy-tailed when 

compared both to the stock markets of developed and a number of developing countries. Tail 

indices lie in the interval of (1,4), first moments are finite for all stocks while the second- and 

third-tier stocks are in general characterized by substantially higher outliers and can have infinite 

variances. Certain signs of returns asymmetry can be observed for a number of companies, the 

majority of them show heavier right tail compared to the left one. According to our estimates the 

degree of heavy-tailedness is strongly related to liquidity of stocks and the company size. At the 

same time we failed to discover any significant effects on tail indices values of sectoral affiliation, 

cross-listing, having listed status and state ownership. As for the influence of the above-mentioned 

factors on the asymmetry of returns, the reliability of relevant models is rather low.  

The paper is organized as follows. Section 2  briefly describes the nature of heavy-tailedness 

and reviews relevant empirical studies of heavy-tailedness in financial markets. Section 3 provides 



 

 

a description of the robust approach we use to estimate tail indices and a rationale for the selection 

of particular factors which could influence the degree of heavy-tailedness of stock returns. Section 

4 reviews the used data bases, the sample under consideration and gives the description of 

variables. In section 5 we summarize the results of empirical estimation of the degree of heavy-

tailedness of Russian companies’ stock returns, returns asymmetry as well as the factors affecting 

them. Section 6 addresses the problem of reliability of the obtained results as well as the limitations 

of our analysis. In Section 7 we discuss the implications our results have for financial decision-

making and economic modeling. The concluding Section 8 summarizes the main findings of our 

investigation. In Appendix A we present the estimates of tail indices for all companies included in 

the sample; relevant estimates for the right and left tails are available as Supplemental materials. 

 

2. Heavy tails and financial markets 

As it follows from a significant body of empirical literature, the behavior of financial assets’ 

market prices can be characterized by substantial outliers while their probability distribution is by 

no means close to the Normal distribution (see, for example Embrechts et al., 1997; Cont, 2001; 

Farmer and Geanakoplos, 2004; Gabaix, 2009; Ibragimov et al., 2015). The potential for such 

outliers can be characterized by the probability mass in the tail of a distribution. The models 

describing behavior of stock returns or other financial parameters are usually based on the 

assumption that relevant variable r follows the power law distribution, where: 

𝑃(𝑟 > 𝑥)~ ,               (1) 

𝑃(𝑟 < −𝑥)~ ,              (2) 

ζ1, ζ2 > 0, C1, C2 > 0, x → +∞; with ζ=min (ζ1, ζ2), this results in 

𝑃(|𝑟| > 𝑥)~ ,              (3) 

C > 0, x → +∞ (f (x) ~ g (x), as x → +∞,  limx → +∞
( )

 ( )
=1). The parameters ζ, ζ1 and ζ2 in (3), and 

(1), (2) are referred to, respectively, as the tail index, the right tail index and the left tail index of 

the distribution of r. They characterize the rates of decay of the tails of power law distributions 

(1)-(3). The more the probability mass in the tails, the lower is the tail index estimate, and vice 

versa: the smaller values of ζ correspond to a larger likelihood of outlying observations. 

Tail indices describe the maximal order of finite moments of the variable r. The forth 

moments and the kurtosis of the variable are finite only if ζ>4; its variance is finite only if ζ>2; the 

mean is finite only if ζ>1 (for more details see, for example, Ibragimov et al., 2015). Among other 

things, finiteness of first moments is crucial for the applicability of portfolio diversification and 

commonly used tools of risk-management, finiteness of variances – for the applicability of 



 

 

classical statistical and econometric approaches based on variance and correlations (for more 

details see Section 7). 

Previous empirical studies demonstrate that in the developed capital markets tail indices for 

financial returns lie in the interval (2,5) (see, among others, Gabaix et al., 2006; Ibragimov and 

Walden, 2007; Gabaix, 2009; Ibragimov et al., 2013). Empirical studies also show that heavy-

tailed power law behavior is exhibited by such variables as volumes of certain transactions in 

financial markets, income and wealth, the size of some cities and firms, rates of corporate growth, 

profits from technological innovations, losses from earthquakes or other natural disasters, top-

management compensations, exchange rates and a number of other economic parameters (see 

reviews and discussion in Gabaix, 2009; Cont and Bouchaud, 2000; Farmer and Geanakoplos, 

2004; Ibragimov et al., 2015).  

To our knowledge there are only few studies considering heavy-tailedness in developing 

markets. Claessens et al. (1995) investigate abnormal returns and predictability in 20 developing 

countries and find very few common patterns in their behavior. Bekaert and Harvey (1997) analyze 

the determinants of volatility in developing markets. Quintos et al. (2001) develop a test to detect 

structural changes in tail indices and employ it to study the outlying returns in three Asian stock 

markets during the Asian financial crisis. Candelon and Straetmans (2006) extend the above-

mentioned methods of structural changes detection (Quintos et al. (2001) to identify multiple 

structural changes and analyze the heavy-tailed behavior of exchange rates in Asian countries. 

According to their estimates amid the financial crisis the heavy-tailedness of developing countries 

exchange rates undergoes statistically significant changes in the direction of heavier tails. 

Rockinger and Urga (2001) investigate the stock markets of East European countries and show 

that bad news are usually associated  with higher volatility. Jondeau and Rockinger (2003) 

document that tail indices of stock returns in developing and developed countries generally differ, 

however within the territorial groups of countries (for example, for Eastern Europe) those 

differences are not significant. Hanousek and Novotný (2012) analyze outliers in the stock markets 

of a number of developing countries of Eastern Europe using high-frequency data (5-, 10-, 15-, 

and 30-minutes intervals) and find evidence of significant deviations from the Normal distribution 

and some indications of positive returns asymmetry. Ibragimov et al. (2013) find that exchange 

rates of developing countries are characterized by heavier tails and can have infinite variance while 

the exchange rates of the majority of developed countries are characterized by finite variances. 

Batten et al. (2014) discover the time-dependent fractal structure of returns’ dependence in the 

Brazilian and Argentinean markets. Mensi et al. (2014) show that share price indices of BRICS 

countries are to a significant extent dependent on the global stock and commodity (crude oil, gold) 

markets’ performance while the dependence structure can be asymmetric. 



 

 

We also are unaware of empirical studies of the heavy-tailedness of Russian companies stock 

returns performed at the micro-level. However, investigations of the Russian capital market are 

generally represented within the framework of comparative studies of financial returns 

distributions of developed and developing stock markets (see, for example, Rockinger and Urga, 

2001; Forbes and Rigobon, 2002; Jondeau and  Rockinger, 2003; Fernandes and Ferreira, 2008; 

Li and Rose, 2009; Mensi et  al., 2014; Corlu et al., 2016). It has to be noted that those studies 

generally involve the smallest number of observations for Russia in comparison with other 

counties which in turn results in wide enough confidence intervals of obtained estimates. In general 

the studies show a higher probability of outliers in the Russian capital market and a higher degree 

of volatility compared even with a number of developing countries. Among the factors 

contributing significantly to the above-mentioned characteristics of the Russian market one can 

single out the level of institutional environment development and geopolitical factors (see, for 

example, the discussion in Claessens et al. (2000), Goriaev and Zabotkin (2006). 

 

3. Methodology 

3.1. Estimation of tail indices 

Existing scientific literature offers several approaches towards the estimation of the degree 

of heavy-tailedness of distributions (see, for example, the reviews in Embrechts et al. (1997), 

Beirlant et al. (2004), Rezaul and Grout (2007). Among the most commonly used methods one can 

single out Hill’s estimator. However, in its standard version the method is subjected to a number 

of substantial limitations. For example, for dependent heterogeneous observations and small 

samples standard errors can be underestimated (Embrechts et al., 1997, pp.330-345; Gabaix and 

Ioannides, 2004). However, alternative approaches to a certain extent alleviating the existing 

limitations can still be found in the literature. Instead of standard Hill’s estimator one can use, for 

example, its weighted analogue (Huisman et al., 2001) as well as nonlinear approaches to tail index 

estimation (Embrechts et al., 1997).  

The second most popular approach towards the estimation of tail indices is to run OLS log-

log rank-size  regressions. Among the advantages of the method one can cite its simplicity and 

sufficiently high reliability of estimates. The approach based on OLS log-log rank-size regressions 

has been employed in numerous empirical studies (see, for example, a review in (Gabaix and 

Ibragimov, 2011). However, in case of small samples the method also results in quite high degree 

of bias of obtained estimates. Gabaix and Ibragimov (2011) suggest a relatively simple approach 

to deal with the problem based on shifting the rank by –1/2.  



 

 

In this study we employ the latter method – OLS log-log rank-size regressions with the 

optimal shift. To do so we start with arranging the absolute values of daily returns in such a way 

that: 

|r|(1) ≥ |r|(2) ≥ … |r|(n).            (4) 

Then we choose two truncation levels of peak daily returns – 5% level and 10% level. 

Generally speaking, there is no consensus on the optimal level of truncation, while the traditional 

5% and 10% levels combined with corresponding diagnostic procedures are viewed as one of the 

most reliable approaches (Embrechts et al., 1997). 

The standard approach for estimating the tail index ζ based on log-log rank-size regressions 

is to run the following OLS regression with γ=0: 

log (t – γ) = a – b log |r|(t),           (5) 

where t=1, …, n; or, in other words, calling t the rank of an observation, and |r|(t) its size: 

log (Rank – γ) = a – b log (Size).           (6) 

Here and throughout the paper, log(·) stands for the natural logarithm. b coefficient 

represents the estimate of the tail index. Similar log-log rank-size regressions are run separately 

for positive and negative observations to estimate ζ1 and ζ2 in (1) and (2). 

The method of log-log rank-size regression with a shift implies the use of the Rank – 1/2 

value and running a regression log (Rank – 1/2)= a – b log (Size):  

log (t – 1/2) = a – b log |r|(t),           (7) 

t=1, …, n. The estimate of 𝑏 coefficient serves as a log-log rank-size estimate ζRS of tail indices ζ. 

The shift for 1/2 is optimal and significantly reduces the bias of the estimates (Gabaix and 

Ibragimov, 2011). The standard errors of the estimator ζRS differ from those of OLS regression 

and can be calculated as follows (Gabaix and Ioannides, 2004): 

s.e.RS =  ζRS.              (8) 

Accordingly, 95% confidence intervals for ζ (denoted in the paper as 95%CIRS) can be 

calculated as: 

(ζRS −1.96 ⨯  ζRS, ζRS +1.96 ⨯  ζRS).        (9) 

Gabaix and Ibragimov (2011) demonstrate that the suggested approach is more effective 

compared to the standard estimation based on log-log rank-size regressions (5) with γ=0 and quite 

reliable in case of deviations from power laws and dependent observations. Due to heterogeneity, 

dependence of observations and limitations caused by small samples, the stock markets of 

developing countries can serve as an appropriate field of application of log-log rank-size regression 

with the optimal shift and the correct standard errors. On a whole, this approach in one form or 



 

 

another was applied in a number of works, including studies of city size distributions (Bosker et 

al., 2007, 2008), top-management compensations and company sizes (Gabaix and Landier, 2008), 

urban population growth rates (Le Gallo and Chasco, 2008), corporate profits (Zhang et al., 2009), 

exchange rates of developed and developing countries (Ibragimov et al., 2013). 

 

3.2. The model 

The second stage of our analysis deals with the investigation of heavy-tailedness of returns 

on specific shares. As we already noted empirical studies considering the heavy-tailedness of 

returns at the firm-level are scant in the existing scientific literature. At the same time related 

micro-economic studies of stock returns volatility document the dependence of the latter on a 

number of parameters including company size, its liquidity, financial leverage, ownership 

structure, quality of corporate governance etc. (Pástor and Pietro, 2003; Durnev et al., 2003; 

Farmer et al., 2004; Jin and Myers 2006; Fernandes and Ferreira, 2008). 

In line with the existing empirical studies of returns volatility and taking into account the 

availability of data, the following model for estimating factors which can possibly affect the heavy-

tailedness of Russian companies’ returns distribution has been developed: 

ζRSi= ζRS(Sizei, Liquidi, QuotListi, ForListi, Crisi, Govi, FinSecti),           (10) 

where: ζRS – tail index estimate for daily returns, 

Size – company size, 

Liquid – stock liquidity, 

QuotList – listing of the stock on Moscow Stock Exchange, 

ForList – listing of the stock on foreign stock exchanges, 

Cris – public status has been acquired in the pre-crisis period, 

Gov – state as the controlling shareholder, 

FinSect – the company represents financial sector of economy. 

We suggest that there is negative relation between the degree of heavy-tailedness of 

company stock returns and its size. Large companies are generally more stable financially due to 

better access to capital markets and diversified sources of funding (or, otherwise, enjoy a narrower 

spread between the costs of internal and external financing). Under the conditions of financial 

constraints resulting from the underdevelopment of financial intermediation in modern Russia 

(Connolly, 2011) this effect can manifest itself even more strongly. Extremely large companies 

become “too big to fail” and can count on some kind of support on the part of the government. The 

Russian government is particularly preoccupied with social stability, especially in the so-called 

mono-cities where one soviet-time enterprise is still the main source of employment. The 

government has even issued a list of so-called “systemically important” enterprises including about 



 

 

200 largest companies. The document also spells out the terms of state support for the companies. 

It should be noted, however, that to a certain extent all the above-mentioned arguments can be true 

for companies in developed markets which results in well documented negative correlation 

between their size and the stock volatility (Pástor and Pietro, 2003; Fernandes and Ferreira, 2008). 

Stock liquidity (Liquid) can also have influence on the heavy-tailedness of returns. In general 

all other factors held equal we expect the actively traded stocks to display a lesser level of volatility 

due to the regular and prompt revaluation by the market of any particular stock in case any 

significant difference between its fundamental and market values emerges. As for illiquid shares, 

rare and limited in value transactions may significantly affect their market prices. Existing 

evidence suggest that low liquid stocks are prone to greater outliers in returns distributions (Farmer 

et al., 2004). Besides, in the Russian stock market it is not infrequent when no transactions 

whatsoever take place with the shares of low liquid companies during the whole trading day. 

Consequently, changes in market prices may occur step-wise since no information is reflected in 

the share price during the period of “non-trading”. 

We also suggest that adding company shares to the quotation list of Moscow Stock Exchange 

(QuotList) and listing in foreign stock exchanges (ForList) have a negative correlation with the 

degree of heavy-tailedness of returns. To add a company into the quotation list the Moscow Stock 

Exchange impose on it a number of rather strict requirements with respect to corporate governance 

including corporate transparency. We suggest that the latter makes it possible to bring the 

fundamental and market values of a company closer and thus decrease the volatility of its returns 

especially in the opaque and informationally inefficient Russian capital market. Existing literature 

provides some evidence in favor of relation between stock volatility on the one hand and corporate 

transparency and opportunism of the management on the other. Jin and Myers (2006) demonstrate 

that benefits from concealing bad news from investors (which can smooth the profits, however, 

implying, never-the-less, certain loss-taking by the insiders) decrease in more transparent firms 

since their insiders have limited opportunities of expropriation of those benefits stemming from 

good news. Similar effect on the volatility of stock returns can be produced by cross-listing on 

more informationally efficient capital markets. Fernandes and Ferreira (2008) show that cross-

listing of companies from developing countries in the US stock market substantially improves 

information environment for the traded stocks and thus is associated with a lower level of firm-

specific volatility. 

We can also by definition expect higher heavy-tailedness of returns during the years of 

financial and economic crisis (Cris). A number of Russian companies have become public entities 

after the beginning of 2008 crisis and correspondingly are expected to have lesser degree of heavy-

tailedness. It should be noted that judging by such indicators as gross production and stock market 



 

 

performance, the Russian economy has suffered a higher decline rate than nearly any other major 

economy in the world (Gaddy and Ickes, 2010). In addition to external shocks of falling prices of 

main export commodities the economic situation was exacerbated by the general perception of the 

Russian economy by the business community as quite risky because of underdeveloped 

institutional environment (Hanson, 2011). Certain empirical evidence also suggests that 

developing financial markets experience a higher level of country-specific volatility of returns 

compared to firm-specific volatility (Morck et al., 2000; Jin and Myers, 2006) and that 

macroeconomic factors play a major role in explaining shareholder value creation by Russian 

companies (Ankudinov and Lebedev, 2014). 

The status of a state-owned company (Gov) can also somewhat reduce the heavy-tailedness 

of stock returns due to availability of funding. There is some evidence that state interference can 

have certain effect on heavy-tailedness of currency markets both in developed and developing 

countries (Ibragimov et al., 2013). Besides, in state-owned companies the primacy of the Russian 

state’s interests as a stakeholder, concerned about social stability, almost always prevail over its 

interests as a shareholder. The latter observation can in our view serve an additional argument in 

favor of less extreme fluctuations of returns of government-controlled companies. 

We can also expect a higher degree of heavy-tailedness for the companies representing 

financial sector (FinSect). Higher degree of financial leverage by definition has to result in higher 

returns volatility of financial intermediaries compared to the companies of real sector of economy. 

In modern Russia the situation is exacerbated by financial sector instability due to a generally low 

level of trust on the part of population towards the financial system caused by a number of financial 

crises in post-communist period as well as quite modest quality of financial services as a whole.  

In the next stage of our investigation we perform an analysis of the role factors under 

consideration play in explaining positive and negative returns asymmetry of the Russian 

companies’ stocks. As will be shown below, it appears that a number of companies are 

characterized by heavier right tails, while a number of others – by heavier left ones. Accordingly, 

the dependent variable was set equal to 1 if the absolute difference between point estimates of right 

and left tail indices exceeded 1 or 2 standard errors. Afterwards the logit estimation of model (10) 

was carried out involving corresponding transformation of the dependent variable. 

 

4. Data and description of variables 

We analyze daily stock returns of Moscow Stock Exchange listed Russian companies for the 

period covering 2004-2015. The sample comprises data for all companies with at least 1000 

observations for the above-mentioned period. The latter condition is essential because the 

statistical tools employed to estimate tail indices may be sensitive to small sample sizes since we 

use truncation of extreme observations to estimate the heavy-tailedness of distributions as a whole 



 

 

as well as separately for right and left tails. Only 113 companies have satisfied the criteria (see 

Appendix A). It has to be noted here, that even some largest Russian companies became public 

entities after 2004. For example, the shares of Rosneft became publicly traded on the Moscow 

Stock Exchange only as of June 19, 2006; the shares of Gazprom – as of January 23, 2006, while 

for a number of low liquid companies no stock exchange transactions could be observed for several 

trading sessions in a row. Quoted prices were exported through the information resources of Finam 

company. Stock splits and consolidations were also taken into account through proper adjustments 

of quoted share prices. The authors can provide the data upon request). 

For the purpose of comparing the heavy-tailedness of Russian stock market with those of 

some developing as well as developed countries, we also estimate the tail indices of MICEX stock 

index (comprised of 50 most liquid shares of largest Russian companies), BSE (comprised of 30 

largest and most actively traded Indian companies), BVSP (shares of about 50 Brazilian companies 

with maximum trading volumes), MERV (shares of about 15 Argentinean companies with largest 

market capitalization and trading volumes), CAC 40 (France), FTSE 100 (UK), S&P 500 (US), 

NASDAQ 100 (US). Table 1 presents estimates of tail indices based on log-log rank-size 

regression with the optimal shift and the correct standard errors s.e.RS, 95%  confidence intervals 

95%CIRS. Estimates of heavy-tailedness of positive and negative changes in returns based on 

regression (7) applied to the right and left tails of stock index returns distribution are also 

presented. The Russian stock market appears to be more heavy-tailed in comparison with stock 

markets of developed and developing countries. The point estimate of tail index of the Russian 

market (ζRS(5%)=2.64) is much lower than those of other indices, however their 95% confidence 

intervals intersect1. We fail to reveal any asymmetry of positive and negative returns; tail indices 

of positive and negative changes do not intersect (Table 1, Panel B). We can reject the null 

hypothesis ζRS=2 in favor of ζRS>2 for all stock indices with the exception of the Russian and 

Indian ones. These estimates are in line with the results of earlier studies, which, as it was 

previously noted, find ζRS for developed markets in the interval of (2,5) (Gabaix et al., 2006, 

Ibragimov and Walden, 2007; Gabaix, 2009; Ibragimov et al., 2013). 

**Table 1 about here** 

Figures 1 and 2  display changes in stock indices returns of a number of developed and 

developing countries as well as of shares of Russian companies with different degrees of heavy-

tailedness. Somewhat higher heavy-tailedness of the Russian stock market is clearly visible. As it 

can be seen from the performance of Russian shares as well as that of MICEX index as a whole, 

                                                 
1 It should be noted that stock indices of developing countries are comprised of smaller number of companies which 
results in certain reduction of the index heavy-tailedness. This in turn to a certain extent limits their potential for 
intercomparison. 



 

 

increased volatility in the Russian market can be observed during the financial and economic crises 

of 2008 and 2014-2015 (the latter crisis was most probably exacerbated by the fall in crude oil 

prices and geopolitical tensions). It is also clearly quite visible that the most heavy-tailed shares 

of Kamaz and Utair display more extreme outliers as well (Figure 2).  

**Figures 1 and 2 about here** 

The observed effect can be formally revealed by means of plotting the diagrams of heavy-

tailed outliers distributions. In Figure 3 we display the distribution of extreme absolute normalized 

daily returns on stock indices and company shares characterized by different degrees of heavy-

tailedness, with the distribution function being considered only for the subsample of changes 

exceeding 3 standard deviations. As we can see, during the period of 2004-2015  outliers of more 

than 4 standard deviations occurred more frequently in the Russian stock market (MICEX) 

compared to other stock indices. Similar pattern can be observed for outlying returns of the Russian 

companies under consideration: for the most heavy-tailed Utair stocks more likely were deviations 

amounting to 3 to 4 standard deviations (around 60% of all outliers) while for Kamaz more likely 

were deviations exceeding 4 standard deviations. As can be seen, the results of graphical analysis 

of outliers distribution function are consistent with earlier tail index estimates. 

**Figure 3 about here** 

Descriptive statistics for the variables used in the model (10) are presented in Table 2. The 

degree of heavy-tailedness of the Russian companies shares varies significantly (as is suggested 

by the standard deviations of estimates ζRS), the latter being observed for both positive as well as 

negative movements in returns. The size of a company was measured as the natural logarithm of 

its market value as of June 2016. A stock was assigned the high level of liquidity if its average 

relative Bid/Ask spread (the quotient of difference between bid and ask prices divided by their 

mean value) was less than 0.04 with the average number of transactions of minimum 1000 per 

month. Even assuming these quite soft criteria of liquidity, only about one quarter of the shares 

have qualified as liquid, which gives a general indication of the level of the Russian second- and 

third tire stock market liquidity2. Around 58% of companies in the sample are included into the 

quotation list of the Moscow Stock Exchange. The latter specifies a number of requirements for 

companies to be added to the quotation list with regard to corporate governance, including, among 

others, the structure and composition of the board, its powers, dividend policies, internal audit, 

corporate transparency policy etc. Around one third of the companies under consideration are 

traded in foreign financial markets by means of floating depositary receipts (out of them about 

                                                 
2 Just for the sake of illustration: if we set more stringent conditions for liquidity (relative Bid/Ask spread less than 
0.01 with average number of transactions per month – no less than 10000), shares of no more than 10 companies 
would qualify. 



 

 

70% are present on more than one foreign stock exchange). In most cases they choose London 

Stock Exchange (around 85% of companies) and Frankfurt Stock Exchange (around 75% of 

companies). The mining industry and power generation are among the most heavily represented 

abroad, which for the power generating industry could be a result of Unified Energy System of 

Russia restructuring. The latter had up to 2008 held a monopoly in power generation and energy 

transportation in Russia bringing together almost all related assets.  

Around 22% of the companies in the sample have acquired public status on the Moscow 

Stock Exchange in the post-crisis period. The starting point of the crisis was chosen as of 

September 2008, when a steep decline of the stock index began. Regarding ownership structure, 

the state is present as a controlling shareholder in approximately one-third of the sample 

companies. A corresponding dummy variable was formed based on the All-Russian Classifier of 

Forms of Ownership (ARCFO). The sectoral dummy variables were formed according to 

aggregate sections in the All-Russia Classifier of Types of Economic Activities (ACTEA).  

**Table 2 about here** 

 

5. Empirical results 

5.1. Heavy-tailedness of Russian companies’ stock returns 

The estimates of tail indices based on log-log rank-size regressions with the optimal shift, 

the correct standard errors in power law model (3) for Russian companies’ stock returns are 

presented in Appendix A. Studies carried out for the developed markets provide evidence of 

negative/positive returns asymmetry with negative outliers exceeding in magnitude positive 

changes in returns (Cont, 2001; Gabaix, 2006). To test the Russian market for the similar pattern 

of behavior we too estimate the degree of heavy-tailedness of returns for both right and left tails 

in power law models (1) и (2).  

In this section in testing  hypotheses with respect to point estimates of tail indices in case of 

rejecting the null hypothesis H0: ζ=ζ0 we refer to the 5% significance level and its two-sided 

alternative Ha: ζ≠ζ0.  Rejecting the H0 hypothesis in favor of single-sided alternatives Ha: ζ>ζ0 and 

Ha: ζ<ζ0 assumes the 2.5% significance level. Accordingly confidence intervals under 

consideration are 95% confidence intervals. Besides, by extreme values we mean 5% and 10% 

peak values (truncation levels) of stock returns in (4). 

Results reported in Appendix A demonstrate that the degrees of heavy-tailedness of the 

Russian companies’ stock returns vary widely. Point estimates ζRS lie between 1.5 and 3.4. If one 

is to judge by the estimates of two levels of truncation (5% and 10%), then the null hypothesis ζ=1 

is rejected in favor of ζ>1 for all companies. The null hypothesis ζ=2 is not rejected for 76 

companies; H0: ζ=2 is rejected in favor of ζ>2 for 31 companies. It has to be noted, that shares of 



 

 

the most of the latter companies represent the blue chips of the Russian market, such as Gazprom, 

Lukoil, Sberbank, Norilsk Nikel, Magnit and others (for more details see Appendix A). The null 

hypothesis ζ=3 is not rejected for 35 companies, while for all other companies H0: ζ=3 is rejected 

in favor of Ha: ζ<3. The null hypothesis ζ=4 is rejected in favor of Ha: ζ<4 for all companies. 

The obtained estimates indicate that first moments are finite for all shares under 

consideration. Tail indices estimates ζ for the Russian companies lie in the interval of (1,4), which 

is somewhat more heavy-tailed than return distributions of developed stock markets, where, as it 

was noted earlier, empirical analysis find estimates of ζ in the interval of (2,5). The variance is 

finite for a number of Russian companies, mainly large and actively traded ones. At the same time 

the variance of other shares may be infinite. Third moments are infinite for the most shares. 

Summing up the obtained results, we can conclude that the behavior of the largest Russian 

companies in general does not differ much from that of the developed countries’ stock indices. 

However, the second and third tiers for the most part are characterized by substantially larger 

outliers and may have infinite variance. 

The estimation results for right and left tails in the power law models (1), (2) are given in 

Supplemental materials 1, 2 for 10% and 5% truncation levels respectively. Point estimates and 

confidence intervals for the majority of companies are quite similar for models (1) and (2). For 

instance, in the analysis of ζ while using 10% level of truncation for 70 companies the absolute 

difference between point estimates of ζ for right and left tails was less than 1 standard error (s.e.RS), 

when 5% truncation level was used – it was for 77 companies. The absolute difference of point 

estimates ζ for right and left tails for 27 companies lies in the interval 1 to 2 standard errors (for 

both levels of truncation), exceeds 2 standard errors for 16 companies (10% truncation level) and 

9 companies (5% truncation level). It should be noted that overwhelming majority of them are 

characterized by higher point estimates of ζ in the right tail. Indeed, with the 10% truncation level, 

43 companies have the absolute difference between point estimates ζ for right and left tails 

exceeding 1 standard error, out of them 33 companies are characterized by the heavier right tail. It 

must be admitted that 95% confidence intervals intersect which suggests statistical 

indistinguishability of ζ estimates for right and left tails. The latter does not allow us to argue with 

a high degree of reliability in favor of asymmetry of returns in the Russian market. However, it 

should be taken into consideration that the robust approach we employ to estimate ζ, the necessity 

to select separate subsamples for models (1) and (2) with the subsequent truncation of the peak 

values bring about wide confidence intervals. Our conclusions are generally consistent with the 

skewness and kurtosis statistics of returns distribution. The significance of the skewness and 

kurtosis estimates was calculated using bootstrapping standard errors (1000 replications). For the 

companies discussed above we obtain statistically significant (and, as a rule, positive) estimates of 



 

 

skewness. The kurtosis for all shares substantially and statistically significantly exceeds 

Kurtosis=3 which is characteristic for the Normal distribution. The Jarque–Bera test also indicates 

that the distributions are non-normal. 

Certain signs of positive and negative returns asymmetry can be observed for a number of 

shares of second- and third-tire companies, less often – for largest Russian companies. For the sake 

of illustration in Table 3 we present ζ estimates for the Russian companies with largest market 

capitalization. Absolute difference in ζ estimates for right and left tails is less than 1 standard error 

for almost all companies with the exception of Surgutneftegas, for which the above-mentioned 

difference is about 1.15 standard errors. Table 4 contains ζ estimates (5% truncation level) for the 

left and right tails of distributions for the companies with maximum absolute values of positive 

and negative returns asymmetry. The null hypothesis ζ=1 is not rejected for the left tail ζ estimate 

only for the Kamchatskenergo company, while for the right tail – for two companies out of the 

sample (the sample contains only 4 such companies – see Supplemental materials 2) which might 

be indicative of infinite first moments. The latter may result in quite serious implications for 

financial decision-making and economic modeling (see Section 7). It should be noted that the 

highest absolute values of asymmetry are mostly characteristic to medium-sized regional 

companies.  

**Table 3 about here** 

**Table 4 about here** 

Summing up the results of ζ estimation for the right and left tails of returns distributions, it 

should be noted that though 95% confidence intervals intersect, certain signs of returns asymmetry 

are present for a number of companies with most of the latter displaying stronger heavy-tailedness 

of positive changes in returns compared to that of negative ones. We should admit that at this point 

we do not have proper explanation of the latter phenomenon. Among the possible reasons one 

might cite the steep pre-crisis growth of the Russian stock market (in 2005-2007 the average 

growth rate was around 60% annually). The removal of those years from estimation of ζ somewhat 

reduces the number of companies displaying asymmetry in favor of positive returns. The state-

funded support of the stock market carried out by the Russian government in the crisis years in the 

form of open market interventions could also play a certain role3. Similar results with regard to 

stronger heavy-tailedness of the right tails for the developing countries of Latin America can be 

found in Jondeau and Rockinger (2003), for East-European countries – in (2012). Still one general 

                                                 
3 For example, the Vnesheconombank (Bank for Development and Foreign Economic Affairs) had received for open 
market interventions from the National Welfare Fund RUB 175 bn. (approximately USD 6 bn. according to the 
relevant exchange rate). The market of ruble-nominated corporate bonds was also directly supported. According to 
some estimates the share of government entities in the overall MICEX trading volume had gone up from the average 
pre-crisis level of 24% to up to 40-50% during the period between October 2008 and July 2009 (Radygin, 2009). 



 

 

explanation can be offered: since emerging markets are viewed by investors as having a high 

potential for growth (to some extent due to their informational inefficiency) it is quite likely that 

any positive information about a company would be overestimated while negative news are viewed 

in the context of overall market trends. 

 

5.2. Determinants of heavy-tailedness of stock returns 

Univariate analysis was also carried out of the factors considered in Section 4.2 which can 

influence the heavy-tailedness of the Russian companies’ returns distributions. Within the 

framework of the analysis (Table 6) we compared mean and median values of tail indices point 

estimates in (1), (2) and (3) for companies with different levels of liquidity, listed or not listed, 

represented or not represented in foreign stock markets, becoming public before or after the crisis, 

state-owned or private. Differences in mean values were tested using t-test (H0:  means=0), in 

median values – using Mann-Whitney test (H0:  medians=0). We can argue in favor of validity 

of the t-test since the formal skewness-kurtosis test indicates that the distribution of point estimates 

of tail indices does not statistically significantly differ from the Normal distributions with the 

exception of ζRS+(5%) distribution, for which the hypothesis of normality is rejected at the 5% 

significance level. Specifically, our estimates show that it is the stocks liquidity that has the 

strongest effect on heavy-tailedness of returns. The lower degree of heavy-tailedness of highly 

liquid shares is reflected by statistically significant differences between both mean and median 

values in the right and left tails (the estimates for ζRS+(5%) and ζRS-(5%) are less reliable, however, 

even for them the difference becomes significant at the 10% level when using the one-sided 

criterion). There are certain signs that shares of companies listed on the Moscow Stock Exchange 

are somewhat less heavy-tailed; however, that is caused mostly by the lower estimates of the right 

tail index since the differences are significant only for ζRS(10%) and ζRS+(10%) estimates. Exactly the 

same situation occurs for the companies listed abroad: somewhat lower heavy-tailedness due to a 

smaller number of outliers in the right tail. This corresponds closely to our earlier assertion that 

the more efficient is the market segment where the particular stock is traded, the lower number of 

outliers in the right tail we observe. A quite different situation occurs for companies which had 

acquired their public status before the crisis: for them, as we might have expected, somewhat 

higher heavy-tailedness is caused by the heavier left tail of returns distribution (the difference 

between the means and medians for ζRS-(10%) is significant at the 10% level). As for the ownership 

structure, we do not find any significant differences in the degrees of heavy-tailedness of the stock 

returns of state-owned and private companies. 

**Table 5 about here** 



 

 

Table 6 contains a similar comparison of mean and median values of tail indices point 

estimates in (1), (2) и (3) for companies representing different sectors of economy. Six economy 

sectors were singled out with the following sample structure: mining (extraction) – 18%, electric-

power industry – 33%, manufacturing – 21%, transport and communications – 12%, trade and 

services – 10%, financial sector – 8%. Differences in mean values were tested using the one-way 

ANOVA test, differences in median values – using the Kruskal-Wallis test. According to the 

formal Bartlett’s test the null hypothesis on equality of variances is not rejected even at the 10% 

significance level for all estimates of tail indices, which allows us to assert the validity of variance 

analysis. In general the obtained estimates indicate the little importance of industry-specific effects 

– the difference of means and medians is statistically significant only for ζRS(10%) (10% significance 

level). Most probably it was caused by somewhat heavier right tails of certain economy sectors 

(the difference between the means and medians for ζRS+(10%) is significant at the 10% level when 

using the one-sided criterion). On the other hand, the formal Scheffе multiple-comparison test (not 

presented here for the sake of brevity) does not show significant differences in pair-wise 

comparison of the mean ζ of each economy sector for all tail estimates. However, there are some 

indications, though not quite reliable, of stronger heavy-tailedness of financial sector companies. 

**Table 6 about here** 

In general, the results of univariate analysis are in agreement with the suggestions we made 

in the course of the model (10) discussion. The results of parametric and nonparametric tests are 

consistent with each other and lead to similar conclusions, which indicates the relative stability of 

the univariate analysis results. At the same time a number of the variables under consideration are 

correlated. The most closely related are the liquidity level and foreign listing (Spearman’s 

correlation coefficient equal to 0.65), liquidity level and domestic listing (Spearman’s correlation 

coefficient equal to 0.37). Accordingly, for the next stage of our investigation we carry out multiple 

regression analysis. 

Table 7 presents the regression estimates of model (10). The point estimates of tail indices 

for returns in general and separately for the left tail and the right tail serve as dependent variables. 

We can reject the null hypothesis on the joint insignificance of the independent variables for all 

models with the exception of those describing ζRS+(5%) and ζRS-(5%). The high significance level  of 

the intercept term and its quite close estimates in all regressions offer certain evidence in favor of 

the thesis that general market trends is of key importance in describing heavy-tailedness as 

opposed to individual company characteristics. Similar phenomenon has already been revealed for 

a number of developing markets where the country-level volatility of returns turned out to be 

significantly higher compared to the firm-specific volatility (Morck et al., 2000; Jin and Myers, 

2006).  



 

 

Our estimates indicate that it is the stock liquidity level that has the greatest influence over 

returns heavy-tailedness. The coefficient on the corresponding independent variable is significant 

in all models in Table 7 with the exception of model (6). Interpreting the estimates formally, ceteris 

paribus, the tail indices estimates ζRS(10%) are approximately by 0.2 greater for highly liquid shares. 

The negative effect of the same range the stock liquidity has on both left and right tails of 

distributions. The similar effect, though less statistically reliable and less pronounced, is produced 

by the company size: the coefficient on variable in Table 7 is significant in the model (1) at 10% 

significance level, in the models (3) and (4) at 10% significance level (one-sided criterion). The 

coefficient on the “Crisis” variable is negative and significant in all models in Table 7  with the 

exception of models (3) and (5), where it also becomes significant if using the 10% one-sided 

criterion. As for the other independent variables, such as foreign listing, state ownership, financial 

sector affiliation, in general their influence is not different from zero statistically. There is only 

some evidence that companies representing financial sector exhibit somewhat heavier right tails 

of stock returns distributions. 

**Table 7 about here** 

The final stage of our investigation was devoted to an analysis of the role, played  by the 

factors of the model (10) in explaining stock returns asymmetry (Table 8). With that in mind we 

transformed the dependent variables into the binary form. The dependent variable was set equal to 

1 if the absolute difference between the point estimates of tail indices for right and left tails 

exceeded one standard error  (1* | s.e.RS|) in the models (1) and (3) in Table 8; two standard errors 

(2* | s.e.RS|) in the models (2) and (4) in Table 8. The reliability of the logit-models is generally 

modest, the null hypothesis on joint insignificance of independent variables according to the Wald 

statistics is rejected only for the model (2) in Table 8. Quite weak explanatory power of the models 

is also indicated by the goodness-of-fit statistics – McFadden’s R2, Efron’s R2. Most probably, the 

inclusion of a company in the quotation list of a stock exchange is associated with a somewhat 

lower likelihood of returns asymmetry. There are also some indications of a higher likelihood of 

returns asymmetry for companies in the financial sector; coefficients at the FinSec variable are 

significant in Table 8 models (1) and (2) at the 10% significance level (if using one-sided criterion). 

Coefficients on the other independent variables are statistically insignificant. The similar analysis 

was carried out individually for the cases of the left tail heavier than the right one and vice versa. 

However, due to insignificant variation of dependent variables in both cases the models are 

statistically unreliable (for more details see Section 4).  

**Table 8 about here** 

 

6. Reliability of results 



 

 

In order to assess the appropriateness of using 5% and 10% levels of truncation for the tail 

indices estimation, an analysis was performed based on the approaches discussed in Embrechts et 

al. (1997) and Mikosch and Starica (2000). Figure 1 displays the graphs for log-log rank-size 

estimates of tail indices of the MICEX stock index and of some individual companies. One of the 

latter is characterized by the strongest asymmetry of positive and negative returns while the other 

has the most heavy-tailed returns. The graphs were plotted on the basis of tail indices estimates 

across different levels of truncation of extreme values (n=%N) and their 95% confidence intervals 

95%CIRS. The graphs demonstrate the relative stability of the point estimates ζ as well as of the 

conclusions drawn regarding the finiteness of moments of stock returns across different truncation 

levels; the 95% confidence intervals intersect for the different truncation levels. The latter also 

indicates that tail indices in power law approximations of the heavy-tailedness of stock returns are 

statistically indistinguishable for the different truncation levels. In addition, we divided the sample 

into two sub-periods 2004-2009 and 2010-2015, and estimated tail indices in the model (3) for 

them separately. Despite a certain heavy-tailedness of the first sub-period, we can generally infer 

the relative stability of the obtained ζ estimates. 

**Figure 4 about here** 

To ensure the reliability of the regression analysis results, a number of diagnostic tests were 

performed. Variance inflation factors (VIF) were calculated to test the hypothesis on the existence 

of multicollinearity. VIF values for independent variables in all models allow us to reject the 

multicollinearity hypothesis. The results of the Breusch–Pagan test for heteroscedasticity confirm 

the existence of heteroscedasticity in all models. To alleviate the heteroscedasticity problem in the 

regressions we used the two-sided t-test for β coefficients on the basis of robust standard errors 

(Huber/White/sandwich estimator). To alleviate possible endogeneity problems we use a set of 

independent variables reflecting different sides of companies’ individual characteristics, in 

particular financial, those of ownership structure, corporate governance, industry-specific effects 

(see Section 3.2). It must be noted here that due to natural constraints on the sample size (see the 

details below), the selection of variables was subject to a certain trade-off between unbiasedness 

and efficiency of estimates. We also managed to avoid potential problems due to multiple 

comparisons and data mining by adopting the research design, including sampling principles, 

choice of the variables, research methodology, before the actual empirical calculations were 

performed with no subsequent changes. 

Certain limitations of the performed analysis must be noted. To begin with, the robust 

procedure of the tail indices estimation implies wide enough confidence intervals of estimates, 

therefore the use of point estimates ζ within the framework of univariate and multivariate analyses 

is subject to certain limitations. Besides, even though our sample has covered a quite “heavy-

tailed” period (the period of financial crisis), one should keep in mind that in the future we may 



 

 

encounter even a larger range of outliers. Moreover, we were faced with the natural constraint of 

a small sample size in our regression analysis. However, we used the data on all Russian companies 

for which we could reliably enough estimate the degree of heavy-tailedness of stock returns (as it 

was specified earlier we employed the criterion of availability of no less than 1000 observations 

of daily returns for the period of 2004-2015). We do not see any direct ways to alleviate the 

problem of a rather low statistical power of the regression analysis (the likelihood of revealing an 

effect using a sample of given size); perhaps in future studies samples can be broadened by 

including companies from other developing countries. As we already noted, our estimates show 

that the 95% confidence intervals for the point estimates of positive and negative changes in returns 

intersect, indicating statistical indistinguishability of ζ estimates for the right and left tails. As a 

result, our analysis of factors affecting returns asymmetry can produce only a general view of the 

companies demonstrating that asymmetry. Finally, we are fully aware that the regressions reflect 

correlation but not causality. 

 

7. Implications for managerial decisions and economic modeling  

Heavy-tailedness can affect the robustness of a number of economic models; in some cases 

it can lead to the conclusions and managerial decisions contrary to those suggested by classical 

approaches. The obtained estimates of the tail indices for all Russian companies proved to be 

greater than 1 (with the exception of individual cases for the right tail and the left tail) which is a 

good sign for a number of economic models. For instance, Ibragimov (2009a,b) demonstrates that 

in case of heavy-tailed returns distributions the assertion about the value of diversification is valid 

if the distributions are only moderately heavy-tailed with ζ>1 and have finite means. However, if 

ζ<1 and first moments are infinite diversification might not decrease but increase the portfolio risk. 

According to our estimates, the cases of returns asymmetry in the Russian stock market arise 

primarily from the heavier right tail. Using the parlance of N. Taleb this pattern of behavior can 

be called “positive black swans” and might have a role to play in increasing the value of 

diversification as well as attractiveness of the Russian stock market as a whole. Our estimates of 

heavy-tailedness along with the estimates of the intercept term in the log-log rank-size regressions 

can be used as part of risk-management instrumentarium, including the tools of the value at risk 

and expected shortfall models while analyzing extreme financial outliers. 

Similar conclusions can be drawn for the financial time series modeling. In particular, for 

the efficiency characteristics of the sample mean (Ibragimov, 2007, 2009a): the latter is the best 

linear unbiased estimator of the population mean with respect to the peakedness with a moderate 

degree of heavy-tailedness (ζ>1). In the latter situation the sample mean also demonstrates the 

property of monotone consistency. In case of extreme heavy-tailedness (ζ<1) an increase in the 



 

 

sample size does not improve the efficiency of the sample. Our estimates also demonstrate that for 

the majority of shares in the Russian stock market (most of them represent second- and third-tire 

stocks) have tail indices lower than 2. This imposes substantial limitations on the use of standard 

statistical and econometrical methods in the stock returns analysis. A considerable number of 

traditional analytical methods, based on the variance analysis and correlations, such as regression 

analysis, spectral analysis, least squares methods, autoregressive models may produce unreliable 

estimates in case of   outliers with infinite second moments (Granger and Orr, 1972; Embrechts et 

al. (1997)). Therefore caution has to be exercised when the standard statistical and econometrical 

methods are employed in the financial time series modeling of the Russian market. It is especially 

true for microeconomic modeling where, according to our estimates, the lower boundaries of ζ 

intervals for the stock returns of a number of companies are quite close to the critical level of ζ=1. 

The obtained results can be relevant for the macroeconomic forecasting and economic 

policy-making. We by no means imply forecasting in any way the performance of national stock 

market (that would be contrary to the mainstream of empirical finance), neither we are going to 

question the applicability of market efficiency hypothesis to emerging markets. However, our 

estimates may be used to outline in general potential extreme outliers as well as the volatility level 

of the Russian stock market. Moreover, the financial policy-makers must keep in mind that, as it 

was noted earlier, in the future national market may well be faced with even greater outliers. 

According to our estimates the Russian market appears to be somewhat more heavy-tailed when 

compared to the stock markets of developed as well a number of developing countries. That in 

turn could imply its higher sensitivity towards both external and internal shocks as well as the 

higher frequency of financial crises.  

 

8. Concluding remarks 

In this article, using the robust approach based on log-log rank-size regressions with the 

optimal shift we analyzed the degree of heavy-tailedness of Russian companies’ stock returns as 

well as positive and negative returns asymmetry. We also considered the factors affecting the 

above-mentioned characteristics. The Russian stock market appeared to be somewhat more heavy-

tailed when compared to the stock markets of developed as well as developing countries. It should 

be also noted that in the Russian stock market extreme outliers of more than 4 standard deviations 

are much more likely compared to other stock indices. As for the heavy-tailedness of the returns 

on individual shares, tail indices ζ lie in the interval (1,4), first moments are finite for all shares, 

while second and third tires are generally characterized by much larger extreme outliers and can 

have infinite variances. Our results do not provide reliable evidence of returns asymmetry in the 

Russian stock market as a whole, however, certain indicators of it can be observed for a number 



 

 

of companies (mostly medium-sized regional ones). The majority of companies with asymmetrical 

returns show the heavier right tail compared to the left one. We do not have a proper explanation 

of the latter phenomenon, while the steep pre-crisis growth of the Russian stock market and its 

state-funded support carried out in the form of open market interventions could contribute to the 

observed market performance. One other explanation could be offered: since the emerging markets 

are viewed by investors as having high potential for growth it is generally likely that any positive 

information about a company would be overestimated while negative news are viewed in the 

context of overall market trends. 

Summing up the results of the analysis of stock returns heavy-tailedness determinants it 

should be noted that it is the stocks liquidity that has the strongest effect on the heavy-tailedness 

of returns: more liquid companies have less heavy right and left tails. Similar, though less 

statistically reliable effect is produced by the company size. Even taking into account high 

volatility of the Russian market over the whole period under consideration, the crisis period is 

characterized by heavier left tails. At the same time no significant effects on tail indices of sectoral 

affiliation, cross-listing, adding into quotation lists, state ownership were revealed. As for the 

influence of the above-mentioned factors on the asymmetry of returns, the reliability of relevant 

models is rather low. Most probably, the inclusion of a company in the quotation list of a stock 

exchange is associated with a somewhat lower likelihood of returns asymmetry. There also some 

indications of higher likelihood of returns asymmetry for companies representing financial sector 

of economy. 

The results also show that standard methods of statistical and econometric analysis, based 

on the variance analysis and correlations, have to be employed with caution when it comes to the 

financial time series modeling of the Russian market. At the same time the recommendations of 

classic portfolio theory with regard to the value of diversification hold, since the Russian 

companies’ stock returns are characterized by the moderate degree of heavy-tailedness with ζ>1. 

The cases of positive asymmetry can to a certain extent increase the value of diversification as 

well as attractiveness of the Russian stock market as a whole. Our estimates can be also used in 

the application of  standard risk-management tools, including the value at risk and expected 

shortfall models and in the analysis of expected extreme outliers and general volatility in the 

Russian market. 

The logical extension of our study could be realized in the direction of developing structural 

models of heavy-tailedness in the Russian market, including an analysis of macroeconomic and 

institutional variables. An investigation of structural breaks in the heavy-tailedness of financial 

time series in the Russian market caused by financial crises, imposed sanctions and other shocks 

could be of special interest; similar studies have already been performed for the Asian financial 



 

 

markets (Quintos et al., 2011). An analysis of the impact the active government open market 

interventions (as a part of anti-crisis measures) have on the heavy-tailedness of returns could also 

be of considerable scientific value: as it is shown by Gabaix (2006), the market share of major 

players can determine the degree of returns heavy-tailedness. 
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Table 1. Tail index estimates for stock indices of developing and developed markets. 

 
N 

10% truncation (n=10%N)  5% truncation (n=5%N) 

  ζRS 
s.e.RS 
Eq(8) 

95%CIRS 

Eq(9)  ζRS 
s.e.RS 
Eq(8) 

95%CIRS 

Eq(9) 
Panel A:         

MICEX (Russia) 2989 2.63 0.21 (2.21, 3.05)  2.64 0.31 (2.04, 3.23) 
BSE (India) 1989 2.89 0.29 (2.32, 3.45)  3.33 0.47 (2.40, 4.25) 
BVSP (Brazil) 3141 3.16 0.25 (2.66, 3.65)  3.22 0.36 (2.51, 3.94) 
MERV (Argentina) 3079 3.31 0.27 (2.79, 3.83)  3.78 0.43 (2.93, 4.62) 
CAC 40 (France) 3049 3.15 0.26 (2.65, 3.65)  3.40 0.39 (2.63, 4.16) 
FTSE 100 (UK) 3322 2.91 0.23 (2.47, 3.35)  3.19 0.35 (2.50, 3.88) 
S&P 500 (USA) 3306 2.64 0.21 (2.24, 3.04)  2.95 0.32 (2.32, 3.59) 
NASDAQ 100 (USA) 3005 3.12 0.25 (2.62, 3.62)  3.29 0.38 (2.55, 4.04) 

Panel B: 
    

 
   

MICEX (+) 1578 2.55 0.29 (1.99, 3.12)  2.44 0.39 (1.68, 3.20) 
MICEX (-) 1410 2.71 0.32 (2.08, 3.34)  2.84 0.48 (1.90, 3.78) 

BSE (+) 1018 2.75 0.39 (1.99, 3.50)  3.11 0.62 (1.90, 4.32) 
BSE (-) 969 2.97 0.43 (2.13, 3.81)  3.43 0.70 (2.06, 4.79) 

BVSP (+) 1627 3.05 0.34 (2.38, 3.71)  3.16 0.50 (2.19, 4.13) 
BVSP (-) 1507 3.22 0.37 (2.49, 3.94)  3.20 0.52 (2.18, 4.22) 

MERV (+) 1688 3.33 0.36 (2.62, 4.04)  3.65 0.56 (2.55, 4.75) 
MERV (-) 1375 3.12 0.38 (2.38, 3.85)  3.64 0.62 (2.42, 4.85) 

CAC 40  (+) 1564 2.88 0.33 (2.24, 3.51)  2.89 0.46 (1.99, 3.80) 
CAC 40  (-) 1468 3.50 0.41 (2.70, 4.29)  3.94 0.65 (2.66, 5.21) 

FTSE 100 (+) 1564 2.86 0.32 (2.23, 3.49)  3.06 0.49 (2.10, 4.02) 
FTSE 100 (-) 1422 3.10 0.37 (2.38, 3.82)  3.22 0.54 (2.16, 4.28) 

S&P 500 (+) 1627 2.54 0.28 (2.00, 3.09)  2.85 0.45 (2.00, 3.72) 
S&P 500 (-) 1347 2.77 0.34 (2.11, 3.43)  3.04 0.52 (2.01, 4.06) 

NASDAQ 100 (+) 1638 2.94 0.32 (2.30, 3.57)  3.11 0.49 (2.16, 4.07) 
NASDAQ 100 (-) 1366 3.27 0.40 (2.49, 4.04)  3.40 0.58 (2.26, 4.54) 

Note. The table contains tail index estimates based on OLS log-log rank-size regressions (7) with the optimal shift and 
the correct standard errors s.e.RS  for stock indices of a number of developing and developed countries (Panel A). 
Estimates of differences in heavy-tailedness for positive and negative changes in returns are also presented (Panel B). 
Daily returns for the period covering 2004-2015 were analyzed. 



 

 

Table 2. Descriptive statistics. 

Variable Description Mean Std. dev. Min Max 
ζRS(10%) Tail index of daily returns, 10% truncation level 2.35 0.31 1.50 3.21 
ζRS(5%) Tail index of daily returns, 5% truncation level 2.50 0.38 1.71 3.43 
ζRS+(10%) Tail index of upward moves in daily returns, 10% 

truncation level 2.30 0.38 1.39 3.30 
ζRS-(10%) Tail index of downward moves in daily returns, 10% 

truncation level 2.47 0.35 1.62 3.37 
ζRS+(5%) Tail index of upward moves in daily returns, 5% 

truncation level 2.49 0.48 1.50 3.94 
ζRS-(5%) Tail index of upward moves in daily returns, 5% 

truncation level 2.62 0.47 1.50 4.04 
Size Natural logarithm of the company market capitalization  3.09 2.44 -2.53 8.16 
Liquid Liquidity level (1=high; 0=low) 0.24 0.43   
QuotList Listing in the Moscow Stock Exchange quotation list 

(1=listed, 0=not listed) 0.58 0.50   
ForList Listing in a foreign stock exchange (1=listed, 0=not 

listed) 0.31 0.46   
Cris Dummy variable, =1 if the company had become public 

before the 2008 crisis; =0 otherwise 0.78 0.42   
Gov Dummy variable, =1 if the government holds ownership 

interest in the company; =0 otherwise 0.34 0.47   
FinSect  Dummy variable, =1 if the company belongs to the 

financial sector of economy; =0 if it belongs to the real 
sector 0.08 0.26   

Note. The tail index was estimated using the OLS log-log rank-size regressions with the optimal shift, for more details 
see Section 3.1; common stock daily returns of 113 companies listed on the Moscow Stock Exchange for the period 
of 2004-2015 were analyzed. 



 

 

Table 3. Tail index estimates for stock returns of the largest Russian companies. 

 Total sample  Right tail  Left tail 

 N ζRS 
95%CIRS 

Eq(9) 
 

N ζRS 
95%CIRS 

Eq(9) 
 

N ζRS 
95%CIRS 

Eq(9) 
Rosneft' 2360 2.40 (1.97, 2.84)  1175 2.24 (1.67, 2.81)  1175 2.61 (1.94, 3.27) 
  2.38 (1.77, 2.99)   2.16 (1.38, 2.94)   2.72 (1.74, 3.71) 

Gazprom 2482 2.54 (2.09, 2.99)  1229 2.52 (1.89, 3.15)  1239 2.49 (1.87, 3.11) 
  2.61 (2.00, 3.26)   2.47 (1.60, 3.34)   2.66 (1.73, 3.60) 

Sberbank 2976 2.65 (2.23, 3.08)  1527 2.58 (2.00, 3.16)  1440 2.70 (2.08, 3.33) 
  2.69 (2.08, 3.30)   2.51 (1.71, 3.31)   2.82 (1.90, 3.74) 

Lukojl 2989 2.60 (2.18, 3.02)  1540 2.57 (2.00, 3.14)  1442 2.60 (2.00, 3.20) 
  2.67 (2.06, 3.27)   2.54 (1.74, 3.34)   2.73 (1.84, 3.62) 

Novatjek 2338 2.59 (2.12, 3.06)  1195 2.55 (1.91, 3.20)  1137 2.54 (1.88, 3.21) 
  2.74 (2.03, 3.44)   2.53 (1.62, 3.44)   2.88 (1.82, 3.94) 

Nornikel' 2989 2.94 (2.47, 3.41)  1552 3.11 (2.42, 3.80)  1424 2.74 (2.10, 3.38) 
  3.09 (2.39, 3.79)   3.27 (2.24, 4.30)   2.85 (1.91, 3.79) 

Surgutneftegaz 2989 2.75 (2.31, 3.19)  1488 2.50 (1.93, 3.07)  1490 3.05 (2.36, 3.74) 
  2.60 (2.01, 3.19)   2.26 (1.53, 2.99)   3.03 (2.05, 4.00) 

Poljus 2406 2.15 (1.77, 2.54)  1138 2.06 (1.52, 2.59)  1235 2.33 (1.75, 2.91) 
  2.32 (1.73, 2.90)   2.44 (1.54, 3.34)   2.32 (1.50, 3.14) 

Bank VTB 2148 2.49 (2.02, 2.97)  1031 2.41 (1.75, 3.07)  1078 2.48 (1.82, 3.14) 
  2.52 (1.85, 3.19)   2.27 (1.39, 3.15)   2.69 (1.68, 3.71) 

Magnit 2339 2.61 (2.13, 3.08)  1179 2.60 (1.94, 3.27)  1122 2.53 (1.87, 3.20) 
  2.71 (2.01, 3.40)   2.57 (1.64, 3.50)   2.72 (1.71, 3.72) 

Gazprom neft' 2852 2.58 (2.16, 3.00)  1466 2.52 (1.95, 3.10)  1367 2.59 (1.98, 3.21) 
  3.00 (2.30, 3.70)   3.00 (2.03, 3.97)   2.90 (1.93, 3.88) 

Tatneft' 2987 2.66 (2.23, 3.08)  1511 2.51 (1.95, 3.08)  1464 2.78 (2.14, 3.42) 
  2.85 (2.20, 3.50)   2.54 (1.73, 3.35)   3.18 (2.15, 4.21) 

Note. The tail index was estimated using OLS log-log rank-size regressions with the optimal shift (7), the upper and 
lower values of the tail index (ζRS) for each company are given at 10% and 5% truncation levels respectively. Tail 
index estimates are presented for daily stock returns of Moscow Stock Exchange listed Russian companies with largest 
market capitalization (as of June, 2016) for the period covering 2004-2015. 



 

 

Table 4. Positive and negative returns asymmetry. 

 Right tail  Left tail 

 N ζRS 
95%CIRS 

Eq(9) 
 N ζRS 

95%CIRS 

Eq(9) 
ChTPZ 731 1.86 (1.01, 2.71)   749 3.91 (2.14, 5.68) 

RBK 517 1.75 (0.80, 2.70)   705 3.21 (1.71, 4.71) 

Central'nyj telegraf 625 1.96 (0.99, 2.93)   727 3.27 (1.77, 4.77) 

Kamchatskjenergo 528 2.71 (1.25, 4.17)   592 1.50 (0.73, 2.26) 

MRSK Severo-Zapada 818 3.28 (1.86, 4.70)   950 2.12 (1.27, 2.97) 

Protek 629 3.91 (1.98, 5.84)   709 2.77 (1.48, 4.06) 

Cheljabinskij metallurgicheskij kombinat 711 2.28 (1.22, 3.34)   860 3.40 (1.96, 4.83) 

Gruppa Razguljaj 1042 1.74 (1.07, 2.41)   1328 2.80 (1.85, 3.75) 

Tomskaja raspredelitel'naja kompanija 749 3.45 (1.89, 5.01)   747 2.44 (1.33, 3.54) 

Russkaja Akvakul'tura 531 3.06 (1.41, 4.71)   685 4.04 (2.13, 5.95) 

Mostotrest 611 3.43 (1.71, 5.15)   641 2.46 (1.26, 3.67) 

Bank Vozrozhdenie 1218 2.26 (1.46, 3.06)   1298 3.17 (2.08, 4.26) 
Note. The table contains tail index estimates (the 5% truncation level) for Russian companies with the highest absolute 
values of positive and negative daily returns asymmetry. Tail index estimates are presented for daily stock returns for 
the period covering 2004-2015. 



 

 

Table 5. Difference test. 

 High liquidity/ 
Low liquidity 

Quotation list  
(first level /other) 

Foreign listing 
 (listed/not listed) 

Public status aquired 
(before/after the crisis) 

State-owned/ 
private 

  Means  Medians  Means  Medians  Means  Medians  Means  Medians  Means  Medians 

 

p-value for 
t-test 

p-value 
for Mann– 
Whitney 
test 

p-value for 
t-test 

p-value 
for Mann– 
Whitney 
test 

p-value for 
t-test 

p-value 
for Mann– 
Whitney 
test 

p-value for 
t-test 

p-value 
for Mann– 
Whitney 
test 

p-value for 
t-test 

p-value 
for Mann– 
Whitney 
test 

ζRS(10%) 0.237 0.316 0.142 0.087 0.125 0.160 -0.104 -0.031 0.038 0.082 
 0.000 0.000 0.013 0.040 0.042 0.039 0.133 0.170 0.527 0.620 

ζRS(5%) 0.214 0.281 0.075 0.112 0.088 0.135 -0.089 0.025 0.061 0.058 
 0.010 0.005 0.298 0.322 0.257 0.198 0.302 0.375 0.419 0.436 

ζRS+(10%) 0.250 0.277 0.142 0.033 0.123 0.170 -0.086 -0.107 -0.007 0.018 
 0.001 0.001 0.046 0.113 0.107 0.093 0.314 0.442 0.923 0.864 

ζRS-(10%) 0.128 0.205 -0.009 -0.026 0.023 0.101 -0.173 -0.085 0.044 -0.010 
 0.095 0.049 0.883 0.829 0.740 0.576 0.028 0.091 0.526 0.588 

ζRS+(5%) 0.129 0.151 -0.028 -0.061 0.008 0.080 -0.152 -0.077 0.016 0.027 
 0.202 0.135 0.759 0.762 0.931 0.808 0.161 0.402 0.864 0.706 

ζRS-(5%) 0.155 0.230 0.004 -0.017 0.042 0.173 -0.157 0.050 0.048 -0.009 
 0.130 0.063 0.958 0.925 0.653 0.463 0.135 0.410 0.599 0.679 

Note. The table presents difference tests of mean (t-test; H0:  means=0) and median values (Mann-Whitney test; H0:  medians=0) for tail indices of the Russian companies stock 
returns. Definitions and calculation formulae of the variables are presented in Table 2 and Section 4. 
 



 

 

Table 6. Tail indices and sectoral effects. 

 ζRS(10%) ζRS(5%) ζRS+(10%) ζRS-(10%) ζRS+(5%) ζRS-(5%) 

ANOVA F test 1.46 1.03 1.59 1.46 0.64 5.14 
p-value 0.071 0.403 0.169 0.208 0.667 0.399 

Kruskal–Wallis test 9.66 6.12 7.54 6.08 4.65 6.13 
p-value 0.085 0.294 0.183 0.298 0.459 0.293 

Note. The table presents tests of differences in the heavy-tailedness of stock returns for companies representing 
different sectors of economy. Definitions and calculation formulae of the variables are presented in Table 2. The 
difference of tail index mean values was estimated using the one-way ANOVA test, while the difference in median 
values – using the Kruskal–Wallis test. The sectors of national economy were formed according to aggregate sections 
of the All-Russia Classifier of Types of Economic Activities (ACTEA). The number of companies is 113. Sectoral 
make-up of the sample was as follows: mining (extraction) – 18%, electric-power industry – 33%, manufacturing – 
21%, transport and communications – 12%, trade and services – 10%, financial sector – 8%. 
 



 

 

Table 7. Factors affecting the heavy-tailedness of stock returns. 

 ζRS(10%) ζRS(5%) ζRS+(10%) ζRS-(10%) ζRS+(5%) ζRS-(5%) 

 (1) (2) (3) (4) (5) (6) 

Size 0.036 0.018 0.034 0.032 0.008 0.021 
 (1.85)* (0.69) (1.42) (1.43) (0.26) (0.64) 
Liquid 0.196 0.239 0.237 0.164 0.258 0.202 
 (2.47)** (2.33)** (2.17)** (1.65)* (1.83)* (1.57) 
QuotList 0.029 -0.015 0.036 -0.104 -0.082 -0.078 
 (0.48) (0.19) (0.49) (1.27) (0.80) (0.67) 
ForList -0.096 -0.090 -0.118 -0.102 -0.127 -0.081 
 (1.41) (1.04) (1.27) (1.23) (1.09) (0.69) 
Cris -0.178 -0.145 -0.159 -0.228 -0.186 -0.208 
 (2.52)** (1.67)* (1.51) (2.54)** (1.30) (1.66)* 
Gov -0.005 0.030 -0.051 0.029 0.007 0.025 
 (0.10) (0.41) (0.80) (0.48) (0.08) (0.28) 
FinSec -0.120 -0.099 -0.206 0.002 -0.132 0.072 
 (1.23) (0.82) (1.98)** (0.02) (0.96) (0.46) 
Const 2.349 2.537 2.315 2.591 2.641 2.723 
 (30.70)*** (27.40)*** (22.62)*** (25.95)*** (19.68)*** (20.18)*** 
N 113 113 113 113 113 113 
R2 0.21 0.09 0.16 0.12 0.06 0.06 
F-stat 3.74*** 2.01* 2.73** 2.18** 1.16 1.37 

Notes. The table contains OLS regressions estimates of factors affecting the heavy-tailedness of Russian companies’ 
stock returns for the period covering 2004-2015. Definitions and calculation formulae of the variables are presented 
in Ttable 2 and Section 4. T-statistics calculated on the basis of the Huber–White robust standard errors are given in 
parenthesis.  
*** indicates that the coefficient is significant at the 1% level, ** indicates that the coefficient is significant at the 5% 
level, * indicates that the coefficient is significant at the 10% level. 
  



 

 

Table 8. Logit estimates of factors affecting stock returns asymmetry. 

 
ζRS(10%) 

(1* | s.e.RS|) 
ζRS (10%) 

(2 *| s.e.RS|) 
ζRS(5%) 

(1* | s.e.RS|) 
ζRS(5%) 

(2* | s.e.RS|) 
 (1) (2) (3) (4) 

Size -0.033 -0.238 -0.026 -0.016 
 (0.26) (1.25) (0.20) (0.09) 
Liquid 0.708 - -0.037 0.336 
 (0.97)  (0.05) (0.22) 
QuotList -0.951 -1.141 -0.810 -1.149 
 (1.97)* (1.40) (1.65)* (1.44) 
ForList -0.375 -0.526 0.573 0.335 
 (0.53) (0.39) (0.75) (0.21) 
Cris 0.158 -0.123 -0.480 -0.707 
 (0.31) (0.17) (0.88) (1.04) 
Gov -0.014 -0.428 -0.444 -1.750 
 (0.03) (0.59) (0.85) (1.42) 
FinSec 1.061 1.186 -0.862 0.494 
 (1.46) (1.35) (0.81) (0.44) 
Const -0.109 -0.758 -0.169 -0.884 
  (0.22) (1.07) (0.32) (1.35) 
N 113 113 113 113 
McFadden's R2 0.06 0.17 0.05 0.11 
Efron's R2 0.08 0.13 0.05 0.09 
Wald χ2 9.46 13.6** 7.31 5.71 

Notes. Dependent variable was set equal to 1 if the absolute difference in point estimates of right and left tail indices 
was greater than one standard error in for equations (1) and (3), two standard errors for equations (2) and (4), while 
the tail index itself was estimated based on 10% and 5% truncation levels respectively (for more details see Section 
3.2). Definitions and calculation formulae of the variables are presented in Table 2 and Section 4. T-statistics 
calculated on the basis of the Huber–White robust standard errors are given in parenthesis.  
*** indicates that the coefficient is significant at the 1% level, ** indicates that the coefficient is significant at the 5% 
level, * indicates that the coefficient is significant at the 10% level. 
  



 

 

 

Figure 1. The dynamics of stock indices daily returns for the period covering 2004-2015.
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Figure 2. The dynamics of Russian companies’ daily returns for the period covering 2004-2015. To illustrate the 
point we chose the companies with differing degrees of heavy-tailedness.   
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Figure 3. The charts depict distributions of heavy-tailed outliers of absolute standardized daily returns of four stock 
indices as well as four Russian companies with different degrees of heavy-tailednes for the period covering 2004-
2015. The dynamics of daily returns for the very same stock indices and companies is given in Figures 1 and 2 
respectively. The distribution function is given only for the subsample of changes exceeding 3 standard deviations. 
We standardize the daily returns as r´it=(rit- ri)/σr,i, where ri stands for the mean of daily returns, σr,i is their standard 
deviation. 
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Figure 4. Log-log rank-size estimates and 95% confidence intervals of tail indices for the MICEX stock index as well 
as three individual companies. The CHEP (Chelyabinsk Pipe-Rolling Plant) and Arsagera were chosen since the 
former is characterized by the largest asymmetry of positive and negative returns while the latter has the most heavy-
tailed stock returns. 
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Appendix A 

Tail indices of the Russian companies’ daily returns  

Company Ticker N 
10% truncation (n=10%N)  5% truncation (n=5%N) 

ζRS 
s.e.RS 

Eq(8) 
95%CIRS 

Eq(9) 
 ζRS 

s.e.RS 

Eq(8) 
95%CIRS 

Eq(9) 
MosJenergo MSNG 2981 2.06 0.17 (1.73, 2.40)  2.07 0.24 (1.60, 2.54) 
Avtovaz AVAZ 2933 2.23 0.18 (1.87, 2.59)  2.47 0.29 (1.90, 3.03) 
Akron AKRN 2292 2.60 0.24 (2.13, 3.08)  2.64 0.35 (1.96, 3.33) 
Armada ARMD 2086 1.90 0.19 (1.54, 2.27)  2.08 0.29 (1.52, 2.65) 
Arsagera ARSA 1885 1.50 0.15 (1.20, 1.80)  1.71 0.25 (1.22, 2.20) 
Ashinskij metzavod AMEZ 1711 2.03 0.22 (1.60, 2.47)  2.16 0.33 (1.51, 2.80) 
Ajeroflot AFLT 2989 2.73 0.22 (2.29, 3.16)  2.89 0.33 (2.23, 3.54) 
BM Bank MMBM 2602 2.44 0.21 (2.02, 2.86)  2.96 0.37 (2.24, 3.68) 
Belon BLNG 1740 2.38 0.26 (1.88, 2.88)  2.39 0.36 (1.68, 3.10) 
VSMPO-AVISMA VSMO 2575 2.57 0.23 (2.12, 3.01)  3.06 0.38 (2.31, 3.81) 
Bank VTB VTBR 2148 2.49 0.24 (2.02, 2.97)  2.52 0.34 (1.85, 3.19) 
Bank Vozrozhdenie VZRZ 2595 2.40 0.21 (1.99, 2.81)  2.56 0.32 (1.94, 3.19) 
Volgogradjenergosbyt VGSB 1689 2.37 0.26 (1.86, 2.87)  2.57 0.40 (1.80, 3.35) 
Gazprom GAZP 2482 2.54 0.23 (2.09, 2.99)  2.61 0.33 (2.00, 3.26) 
GMK Noril'skij nikel' GMKN 2989 2.94 0.24 (2.47, 3.41)  3.09 0.36 (2.39, 3.79) 
Gazprom neft' SIBN 2852 2.58 0.22 (2.16, 3.00)  3.00 0.36 (2.30, 3.70) 
Gals-Development HALS 2169 2.23 0.21 (1.81, 2.65)  2.44 0.33 (1.79, 3.09) 
Dal'nevostochnoe parohodstvo FESH 1746 1.80 0.19 (1.43, 2.18)  1.82 0.28 (1.28, 2.36) 
Diksi Grupp DIXY 2091 2.05 0.20 (1.66, 2.44)  1.97 0.27 (1.44, 2.50) 
Dal'nevostochnaja 
jenergokompanija  

DVEC 1952 2.78 0.28 (2.23, 3.33)  2.92 0.42 (2.10, 3.74) 

Dorogobuzh DGBZ 2054 2.48 0.24 (2.00, 2.96)  2.73 0.38 (1.98, 3.47) 
Zavolzhskij motornyj zavod ZMZN 1306 2.66 0.33 (2.01, 3.30)  3.14 0.55 (2.06, 4.22) 
Irkut IRKT 2944 2.10 0.17 (1.76, 2.44)  2.14 0.25 (1.65, 2.63) 
Inetr Rao IRAO 1826 1.90 0.20 (1.51, 2.29)  1.94 0.29 (1.38, 2.50) 
Irkutskjenergo IRGZ 2987 2.41 0.20 (2.03, 2.80)  2.49 0.29 (1.93, 3.06) 
Kamaz KMAZ 2705 2.07 0.18 (1.72, 2.42)  2.25 0.27 (1.72, 2.79) 
Kostromajenergosbyt KTSB 1189 1.81 0.23 (1.35, 2.27)  1.76 0.32 (1.13, 2.40) 
Kamchatskjenergo KCHE 1225 1.95 0.25 (1.46, 2.44)  1.83 0.33 (1.18, 2.48) 
Kvadra TGKD 2203 1.96 0.19 (1.59, 2.32)  2.08 0.28 (1.53, 2.62) 
Korshunovskij GOK KOGK 1164 2.64 0.35 (1.96, 3.32)  2.61 0.48 (1.66, 3.56) 
Krasnyj Oktjabr' KROT 2028 2.07 0.21 (1.67, 2.48)  2.32 0.33 (1.68, 2.96) 
Krasnojarskaja GJeS KRSG 2152 2.16 0.21 (1.75, 2.56)  2.22 0.30 (1.62, 2.81) 
Kuban'jenergosbyt KBSB 1611 2.20 0.24 (1.72, 2.68)  2.28 0.36 (1.57, 2.98) 
Kuban'jenergo KUBE 2252 2.08 0.20 (1.70, 2.47)  2.27 0.30 (1.68, 2.86) 
Gruppa LSR LSRG 1891 2.17 0.22 (1.73, 2.61)  2.14 0.31 (1.53, 2.75) 
Lukojl LKOH 2989 2.60 0.21 (2.18, 3.02)  2.67 0.31 (2.06, 3.27) 
Lenzoloto LNZL 1707 2.05 0.22 (1.62, 2.49)  2.31 0.35 (1.61, 3.00) 
Lenjenergo LSNG 2219 2.04 0.19 (1.66, 2.42)  2.11 0.28 (1.55, 2.66) 
M.Video MVID 2023 2.12 0.21 (1.71, 2.53)  2.10 0.30 (1.52, 2.68) 
Moskovskaja GTS MGTS 2115 2.81 0.27 (2.27, 3.34)  3.15 0.43 (2.30, 3.99) 
MMK MAGN 2484 2.62 0.24 (2.16, 3.08)  2.83 0.36 (2.13, 3.53) 
Mojesk MSRS 2463 2.42 0.22 (2.00, 2.84)  2.72 0.35 (2.04, 3.39) 
MRSK Severo-Zapada MRKZ 1823 2.60 0.27 (2.06, 3.13)  2.59 0.38 (1.84, 3.35) 
MRSK Severnogo Kavkaza MRKK 1828 2.43 0.25 (1.93, 2.92)  2.68 0.40 (1.91, 3.46) 
MRSK Urala MRKU 1800 2.26 0.24 (1.79, 2.72)  2.24 0.33 (1.59, 2.89) 
MRSK Centra i Privolzh'ja MRKP 1844 2.38 0.25 (1.90, 2.87)  2.48 0.37 (1.76, 3.20) 
MRSK Centra MRKC 1841 2.34 0.24 (1.86, 2.82)  2.42 0.36 (1.72, 3.12) 
MRSK Volgi MRKV 1823 2.22 0.23 (1.77, 2.68)  2.32 0.34 (1.65, 3.00) 
MRSK Sibiri MRKS 1722 2.53 0.27 (2.00, 3.07)  2.75 0.42 (1.93, 3.57) 
MRSK Juga MRKY 1820 2.12 0.22 (1.68, 2.55)  2.12 0.31 (1.51, 2.74) 
Mobil'nye TeleSistemy MTSS 2980 2.62 0.21 (2.20, 3.05)  2.81 0.33 (2.17, 3.44) 
Magnit MGNT 2339 2.61 0.24 (2.13, 3.08)  2.71 0.35 (2.01, 3.40) 
Slavneft'-Megionneftegaz MFGS 2719 2.57 0.22 (2.14, 3.00)  2.70 0.33 (2.06, 3.34) 
Mediaholding ODVA 1781 1.55 0.16 (1.23, 1.87)  1.82 0.27 (1.29, 2.36) 
Mechel MTLR 1753 2.42 0.26 (1.92, 2.93)  2.45 0.37 (1.72, 3.17) 
Mostotrest MSTT 1293 2.61 0.32 (1.97, 3.24)  2.90 0.51 (1.90, 3.89) 
Nizhnekamskneftehim NKNC 1836 2.44 0.25 (1.94, 2.93)  2.62 0.39 (1.86, 3.38) 
NLMK NLMK 2422 2.36 0.21 (1.94, 2.78)  2.53 0.32 (1.89, 3.16) 
Novorossijskij morskoj torgovyj 
port 

NMTP 2028 2.04 0.20 (1.64, 2.43)  2.08 0.29 (1.51, 2.65) 

Novatjek NVTK 2338 2.59 0.24 (2.12, 3.06)  2.74 0.36 (2.03, 3.44) 
OGK-2 OGKB 2301 2.37 0.22 (1.93, 2.80)  2.66 0.35 (1.97, 3.34) 



 

 

Otkrytye investicii OPIN 1700 2.28 0.25 (1.79, 2.76)  2.43 0.37 (1.70, 3.16) 
Bank FK Otkrytie OFCB 1120 2.32 0.31 (1.72, 2.93)  2.31 0.44 (1.45, 3.17) 
Gruppa Kompanij PIK PIKK 2112 1.99 0.19 (1.61, 2.37)  1.96 0.27 (1.43, 2.49) 
Primorskoe morskoe parohodstvo PRIM 1865 2.89 0.30 (2.31, 3.48)  3.14 0.46 (2.24, 4.04) 
Protek PRTK 1420 2.98 0.35 (2.29, 3.68)  3.26 0.55 (2.19, 4.33) 
Poljus PLZL 2406 2.15 0.20 (1.77, 2.54)  2.32 0.30 (1.73, 2.90) 
Russkie navigacionnye tehnologii RNAV 1272 2.49 0.31 (1.88, 3.10)  2.89 0.51 (1.88, 3.89) 
RBK RBCM 1246 2.21 0.28 (1.66, 2.76)  2.30 0.41 (1.49, 3.10) 
Rosinter Restorants Holding ROST 1729 2.20 0.24 (1.74, 2.66)  2.23 0.34 (1.56, 2.89) 
Gruppa Razguljaj GRAZ 2426 2.02 0.18 (1.66, 2.38)  2.02 0.26 (1.51, 2.52) 
Raspadskaja  RASP 2273 2.70 0.25 (2.21, 3.20)  3.05 0.40 (2.26, 3.84) 
Rosbank ROSB 2389 2.10 0.19 (1.72, 2.47)  2.38 0.31 (1.77, 2.98) 
Rosneft' ROSN 2360 2.40 0.22 (1.97, 2.84)  2.38 0.31 (1.77, 2.99) 
Rossijskie seti RSTI 1766 3.21 0.34 (2.54, 3.88)  3.43 0.52 (2.42, 4.45) 
Rostelekom RTKM 2979 2.62 0.22 (2.20, 3.05)  2.95 0.34 (2.28, 3.62) 
Russkaja Akvakul'tura AQUA 1287 2.86 0.36 (2.16, 3.56)  3.22 0.57 (2.11, 4.33) 
RusGidro HYDR 1899 2.47 0.25 (1.98, 2.97)  2.60 0.38 (1.86, 3.33) 
Rjazanskaja jenergosbytovaja 
kompanija 

RZSB 1645 2.42 0.27 (1.90, 2.95)  2.64 0.41 (1.84, 3.45) 

Sollers SVAV 2611 2.57 0.22 (2.13, 3.01)  3.06 0.38 (2.32, 3.80) 
Sberbank Rossii SBER 2976 2.65 0.22 (2.23, 3.08)  2.69 0.31 (2.08, 3.30) 
Severstal' CHMF 2626 2.60 0.23 (2.15, 3.04)  2.69 0.33 (2.04, 3.34) 
Sinergija SYNG 1814 2.07 0.22 (1.65, 2.50)  2.24 0.33 (1.58, 2.89) 
AFK Sistema AFKS 2035 1.87 0.18 (1.50, 2.23)  2.18 0.31 (1.58, 2.78) 
Slavneft'-JaNOS JNOS 1143 2.57 0.34 (1.91, 3.24)  2.67 0.50 (1.69, 3.64) 
Stavropol'jenergosbyt STSB 1285 2.36 0.29 (1.79, 2.94)  2.75 0.49 (1.80, 3.70) 
Surgutneftegaz SNGS 2989 2.75 0.22 (2.31, 3.19)  2.60 0.30 (2.01, 3.19) 
TGK-1 TGKA 2188 2.32 0.22 (1.88, 2.75)  2.58 0.35 (1.90, 3.27) 
TGK-14 TGKN 2123 2.58 0.25 (2.09, 3.07)  2.93 0.40 (2.14, 3.72) 
TGK-2 TGKB 2226 2.14 0.20 (1.74, 2.54)  2.28 0.31 (1.68, 2.88) 
TMK TRMK 2162 2.34 0.23 (1.90, 2.78)  2.45 0.33 (1.80, 3.11) 
TNS jenergo Rostov-na-Donu RTSB 1968 2.42 0.24 (1.94, 2.90)  2.77 0.39 (1.99, 3.54) 
T Pljus VTGK 2018 2.32 0.23 (1.87, 2.78)  2.33 0.33 (1.69, 2.97) 
Tomskaja raspredelitel'naja 
kompanija 

TORS 1677 2.86 0.31 (2.25, 3.47)  2.93 0.45 (2.04, 3.82) 

Tambovskaja jenergosbytovaja 
kompanija 

TASB 1779 2.63 0.28 (2.08, 3.17)  3.38 0.51 (2.39, 4.38) 

Tatneft' TATN 2987 2.66 0.22 (2.23, 3.08)  2.85 0.33 (2.20, 3.50) 
Tattelekom TTLK 2126 1.84 0.18 (1.49, 2.19)  1.87 0.26 (1.36, 2.37) 
Central'nyj telegraf CNTL 1412 2.08 0.25 (1.60, 2.57)  2.14 0.36 (1.44, 2.85) 
Uralkalij URKA 2024 2.27 0.23 (1.82, 2.71)  2.46 0.35 (1.78, 3.14) 
FSK EJeS FEES 1865 2.39 0.25 (1.91, 2.88)  2.54 0.37 (1.81, 3.27) 
Farmstandart PHST 2015 2.24 0.22 (1.80, 2.67)  2.38 0.34 (1.72, 3.04) 
FosAgro PHOR 1098 2.75 0.37 (2.03, 3.48)  2.91 0.56 (1.82, 4.00) 
Centr mezhdunarodnoj torgovli WTCM 1388 2.67 0.32 (2.05, 3.30)  3.03 0.51 (2.02, 4.04) 
Cheljabinskij metallurgicheskij 
kombinat CHMK 1623 2.14 0.24 (1.67, 2.60)  2.41 0.38 (1.67, 3.16) 

ChTPZ CHEP 1553 2.30 0.26 (1.79, 2.81)  2.30 0.37 (1.58, 3.03) 
Cheljabinskij cinkovyj zavod CHZN 1937 2.03 0.21 (1.63, 2.44)  2.13 0.31 (1.53, 2.73) 
Cheljabjenergosbyt CLSB 2078 2.41 0.24 (1.95, 2.87)  2.98 0.41 (2.17, 3.79) 
Cherkizovo GCHE 1843 1.85 0.19 (1.47, 2.22)  2.07 0.31 (1.47, 2.67) 
Je.ON Rossija EONR 2248 2.31 0.22 (1.88, 2.74)  2.36 0.31 (1.74, 2.98) 
Jenel Rossija ENRU 2568 2.14 0.19 (1.77, 2.51)  2.01 0.25 (1.52, 2.51) 
RKK Jenergija RKKE 1395 2.31 0.28 (1.77, 2.85)  2.44 0.41 (1.63, 3.25) 
Utair UTAR 2649 2.01 0.17 (1.67, 2.35)  2.09 0.26 (1.59, 2.60) 
Juzhnyj Kuzbass UKUZ 1569 2.27 0.26 (1.77, 2.77)  2.27 0.36 (1.56, 2.98) 

Note. The tail index was estimated using the OLS log-log rank-size regressions with the optimal shift and the correct 
standard errors (for more details see Section 3.1); the behavior of the listed Russian companies’ daily stock returns 
was analyzed for the period covering 2004-2015 (companies with no less than 1000 observations for the period under 
consideration were included into the sample). The table also contains tail indices estimates (ζRS), standard errors 

(s.e.RS= 𝜉 ) and 95% confidence intervals of the obtained estimates (95%CIRS). 

 
 

 


