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Sanctions and the Russian stock market 

 

The article presents the robust estimates of extreme movements and heavy-tailedness 

properties for Russian stock indices returns before and after sanctions were introduced. The 

obtained results show that virtually for all sectoral indices there was a statistically significant 

increase in volatility. At the same time there is not enough evidence of structural breaks in 

heavy-tailedness, though some indications of a higher degree of heavy-tailedness of both right 

and left tails in the post-imposition period can be observed for the following indices (listed in the 

descending order of relative changes): Electric Utilities, Metals & Mining, Financials, Oil & 

Gas. The results of different tests indicate the relative stability of the obtained empirical evidence 

of a higher likelihood of stock returns extreme changes . However, we cannot with complete 

certainty directly link the increase in heavy-tailedness with the imposed sanctions. The latter to a 

considerable extent could be caused by increased country-specific risks due to geopolitical 

tensions as well as oil prices volatility. Whatever is the cause, any increases in heavy-tailedness 

can have grave consequences for corporate management, economic modeling and financial 

stability analysis. 
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1. Introduction 

The Russian stock market as a whole is characterized by high likelihood of extreme 

movements and is generally quite volatile even by the standards of developing markets (see, 

among others, (Jondeau and Rockinger 2003; Gaddy and Ickes 2010; Castagneto-Gissey and 

Nivorozhkin, 2016). The high volatility of the market is mostly due to its sensitivity towards a 

myriad of various internal and external shocks which, in turn, are largely driven by the current 

level of institutional development, geopolitical tensions, structural imbalances, the low level of 

the national economy diversification and the current macroeconomic policy (see, for example, 

discussion in Claessens et al. (2000), Frye (2010), Beissinger and Kotkin (2014), Connolly 

(2015). Western sanctions represent one of such shocks capable of generating large changes in 

the prices of financial assets as a result of direct restrictions imposed on particular entities as 

well as of general increase in the country-specific risk. 

The probability of extreme changes in the distribution of a variable can be empirically 

estimated by the tail index indicator ζ. The more the probability mass in the tails, the smaller are 

the tail index parameters ζ. Meanwhile, the tail indices estimates are by no means only of 



academic interest: they can be instrumental in risk-management, serve as an important source of 

information for policy-makers, financial regulators, etc. For example if ζ<1 and the first 

moments are infinite, the value of diversification becomes negative which means that adding 

new assets to the portfolio would increase rather than decrease its = overall risk (Ibragimov 

2009a,b). Heavy tails with ζ<2 may result in the unreliability of standard statistical methods 

based on analysis of variance and correlations, in the ambiguity of time series statistical 

modeling interpretation (Embrechts et al. 1997; Ibragimov and Walden 2007; Ibragimov 2009a; 

Ibragimov et al. 2015). Tail indices estimates may be of particular value for practitioners 

involved in the financial instability analysis and the application of risk-management tools such as 

value at risk, expected shortfall etc. For the national stock market they can be employed as rough 

indicators of expected outliers and general level of market volatility. However, we should admit 

that the forecast accuracy is by no means assured: in the future we may well encounter even 

larger outliers. 

Currently, several results on empirical analysis of heavy-tailedness of different key 

financial and economic variables are available in the literature. For instance, the empirical results 

discussed in Gabaix, 2009 (see also Ibragimov and Walden 2007; Ibragimov et al. 2015, and 

references therein) point out that the tail indices ζ of financial returns on stocks and stock indices 

and foreign exchange rates in developed markets typically lie in the interval (2,5). This implies 

finite variances and possibly infinite fourth moments and kurtosis for these developed markets 

variables. At the same time, the recent study by Ibragimov et al. (2013) finds that heavy-

tailedness tends to be more pronounced for emerging country exchange rates, implying, in a 

number of cases, infinite variances, including the case of Russian rouble. 

At the same time investigations considering the Russian capital market are generally 

included in large comparative studies of stock market returns’ distribution properties in 

developed and developing countries (see, for example, (Rockinger and Urga 2001; Jondeau and  

Rockinger 2003; Fernandes and Ferreira 2008; Li and Rose, 2009; Mensi et  al. 2014; 

Castagneto-Gissey and Nivorozhkin, 2016). It is important to note that in those studies Russia is 

usually represented by the lowest number of observations compared to other countries which 

results in relatively wide confidence intervals of the obtained estimates. Generally empirical 

studies  demonstrate a higher likelihood of outliers in the Russian stock market as well as a 

higher degree of volatility even in comparison with developing countries.  

To our knowledge, at present, there are no empirical results on the degree of heavy-

tailedness and empirical estimates of tail indices for Russian financial markets. The main goals 

of this study are two-fold: First, to fill this gap in the literature by providing an analysis of 

heavy-tailedness properties of key financial markets in Russia. The problem is particularly 



important because the evidently high sensitivity of the Russian market towards global economic 

trends is compounded by geopolitical factors contributing to its increased volatility. The analysis 

is based on applications of robust log-log rank-size regression tail index estimation approaches 

with optimal bias-correction shifts and correct standard errors dealt with in Gabaix and 

Ibragimov (2009). 

The use of correct standard errors of the tail index estimates and the implied correct 

confidence intervals allows us to achieve its second main purpose, that is, to present robust 

inference on structural breaks in the Russian stock market heavy-tailedness before and after the 

imposition of Western sanctions (hereafter referred to as pre-imposition and post-imposition 

periods). This problem of high interest both in Russia and the West is naturally related to the 

analysis of the sanctions’ efficiency and their effects on Russian economic and financial markets. 

In the course of sectoral stock indices analysis we investigate, among others, the possible effect 

of sectoral sanctions. The problem of tail indices ζ invariability in time is quite important within 

the framework of financial instability analysis and the application of risk-management tools. If 

the probability mass in the tail changes during structural shocks then it can cause that the 

corresponding estimates for the whole sample do not accurately reflect the magnitude of 

expected extreme changes. 

The rest of the paper is organized as follows: Section 2 reviews the imposed anti-Russian 

sanctions and the relevant literature concerned with empirical analysis of the effect the sanctions 

have had on the Russian economy. In Section 3 we discuss the  robust log-log rank-size 

regressions approach we use to estimate the degree of heavy-tailedness. In Section 4 we review 

the data under consideration and present the results of descriptive analysis of stock returns 

outliers; within the framework of the analysis we compare bootstrap confidence intervals of the 

obtained estimates. Section 5 summarizes the results of empirical estimation of changes in 

heavy-tailedness in the post-imposition period and discusses to what extent those changes were 

affected by imposed sanctions and the fall in oil prices. The concluding Section 6 summarizes 

main findings of the research and provides some suggestions for further research. 

 

2. Sanctions and the Russian economy 

According to Hufbauer et al. (2009) a sanction campaign can be divided into several stages 

reflecting the strength of their potential effect: diplomatic actions (such as suspending joint 

projects, expulsion from international organizations, etc.), measures taken against particular 

individuals and companies (bans on entry into certain countries, assets freezes, restriction of 

credits), sectoral sanctions (trade and financial restrictions, technology export bans). All the 

above-mentioned steps were taken by the Western powers against Russia after the Crimean crisis 



of 2014. The sequence of events in the process of imposing sanctions upon Russia was generally 

as follows: in March 2014 the United States enact the first restrictive list of high-ranking Russian 

officials and political figures, the European Union and a number of other countries (Canada, 

Australia, Japan, Albania, Iceland, Montenegro, the Ukraine and some others) follow soon 

afterwards. In April the United States introduce sanctions against a number of Crimea-based 

companies while in May Canada imposes economic sanctions on several Russian banks and real 

sector companies. In June the same year the United States impose massive sectoral sanctions on 

companies representing defense industry, raw materials and financial sectors with EU and some 

other countries following suit. Subsequently the sanctions lists were gradually expanded with a 

certain tightening of access towards capital markets in the US and EU (more details and 

discussion can be found, among others, in Ćwiek-Karpowicz (2015), Neuwirth and Svetlicinii 

(2016), Dreger et al. (2016), Davis (2016) and references therein).  

Empirical literature in general does not offer any kind of unequivocal evidence when it 

comes to the effectiveness of sanctions. Hufbauer et al. (2009), after studying a large set of 

various sanctions, come to the conclusion that only in approximately one third of cases sanctions 

have had any effect, most often only partial. Jing et al. (2003) argue that the effectiveness of 

sanctions is positively related to the closeness of relationship between two countries – one 

imposing sanctions and the other targeted by the sanctions – had been before the actual 

imposition of sanctions, and is negatively related to the level of economic development and 

political stability of the targeted country. Some evidence indicates that large and self-sufficient 

countries withstand sanctions much easier compared to small countries (Kaempfer and 

Lowenberg 2007; Jing et al. 2003). While some studies point out that only tough sanctions are 

relatively effective (Lam 1990; Hufbauer and Oegg 2003), the other argue that selective 

sanctions can be instrumental as well (Morgan and Schwebach 1995; Cortright and Lopez 2000; 

Neuenkirch and Neumeier 2015). 

Although enough time has already passed since the introduction of anti-Russian sanctions, 

empirical literature provides very few research results regarding the quantitative estimation of 

sanctions effectiveness. Furthermore, the estimates presented in different studies vary quite 

significantly. For example, the Central Bank of Russia experts estimate the corresponding drop 

in GDP at 0.5% over the first year under sanctions and 0.6% over the second year (Sinyakov et 

al. 2015). The estimates of an IMF report are around a 1-1.5% decrease in the GDP (IMF 2015). 

Gurvich and Prilepskiy (2015) calculate the decline in GDP for the whole period under sanctions 

(from 2014 to 2017) as 2.4% as opposed to a hypothetical “no sanctions” scenario. Kholodilin 

and Netsunajev (2016) estimate a GDP drop caused by sanctions at approximately 2%, while 

Vercueil (2014) obtains the estimate of a 1% GDP drop in 2014 due to increased uncertainty and 



country risks caused by the situation in Ukraine. Comparing the above-listed estimates the 

existence of a certain bias on the part of both Russian and Western officials becomes evident. 

The mass media also plays its role by quite frequently providing politically influenced figures 

without any statistical proof whatsoever. 

Hoffmann and Neuenkirch (2015) investigate the impact sanctions have on the Russian 

stock market and come to the conclusion that political escalation is translated into lower prices 

on national financial assets (escalation of the conflict in Ukraine was estimated to result in a 

6.5% increase in stock returns variance). There is also some evidence that the Russian stock 

market has significantly decoupled (a 30–50% decline in returns correlation) from the main stock 

indices after sanctions were introduced (Castagneto-Gissey and Nivorozhkin 2016). Dreger et al. 

(2016) estimate the effect of sanctions on the rouble exchange rate and come to the conclusion 

that only unanticipated sanctions had tangible effects while oil prices play the major role in 

explaining Russian rouble exchange rate changes.. Gurvich and Prilepskiy (2015) calculate the 

overall negative effect of sanctions in the form of capital supply reduction (due to restricted 

access to foreign funding) in 2014-2017 by $ 280 bn. Pak and Kretzschmar (2016) show that 

limited access towards Western capital markets has led to a substantial increase in the role of 

state funding at the same time increasing the share of the state in the banking sector. 

As for the influence of sanctions on companies in individual economy sectors, Golikova 

and Kuznetsov (2016) demonstrate that Russian companies most heavily involved in trade and 

technological chains with the European Union and the Ukraine will be hit the hardest by the 

sanctions. Sectoral sanctions may also cause economic disintegration with traditional trade 

partners, and sanctions against the defense industry may result in an increased brunt of defense 

spending for the country (Klinova and Sidorova, 2014). Connoly (2015) argues that sanctions 

may encourage a further increase in the role of the Russian state not only in the sectors directly 

affected by sanctions but in the Russian economy in general. Taking into account the general 

underdevelopment of financial intermediation in modern Russia (Connolly 2011), restricted 

access to external funding may result in a serious slowdown in investment activity (Gurvich and  

Prilepskiy 2015). 

When it comes to the long-term effects of sanctions, it should be noted that the Russian 

economy will most probably suffer some indirect losses from scaling down consultations and 

cooperation with the developed countries in a number of areas including economic, social, 

political, educational, scientific and some others (for example, see the discussion in Gaddy and 

Ickes (2014), Ćwiek-Karpowicz (2015), Dezhina (2015), Connoly (2015), Romanova (2016), 

Davis (2016). Quantification of such long-term effects is quite a challenging task. 



Summing up our short excursus to the empirical studies of sanctions effectiveness we 

cannot share the view of the majority of our fellow Russians, 65% of whom maintain that they 

do not experience any negative effects of the sanctions and are not concerned with possible 

country isolation (Levada 2014). At the same time some assessments by Western politicians 

(President Obama: "the Russian economy is in tatters") (White House, 2015) sound quite 

tendentious. In this paper we estimate the potential effect of sanctions with respect to the Russian 

stock market general volatility and sanctions` capability of generating extreme changes in  stock 

market returns.  

“ 

3. Method of research 

In models of variables r (e.g., representing financial returns, risks, or foreign exchange 

rates) that are characterized by extremes, outliers, large downfalls and fluctuations due to, e.g., 

crises or other structural shocks, it is usually assumed that the distribution of r is heavy-tailed 

and follows a power law, that is, with some constants C1, C2, ζ1, ζ2>0, 

𝑃(𝑟 > 𝑥)~ ,         (1) 

𝑃(𝑟 < −𝑥)~ ,        (2) 

as 𝑥 → +∞ (throughout the paper, 𝑓(𝑥)~𝑔(𝑥) as 𝑥 → +∞ means that 𝑙𝑖𝑚 →
( )

( )
= 1).  

Relations (1) and (2) further imply, with ζ=min(ζ1, ζ2) and some constant C>0, that, as 𝑥 → +∞, 

𝑃(|𝑟| > 𝑥)~ .         (3) 

The parameters ζ, ζ1, ζ2 in (3), (1) and (2) are referred to, respectively, as the tail index (or 

the tail exponent), the right tail index and the left tail index of the distribution of the variable r. 

They characterize the heaviness (the rates of decay) of the tails of power law distributions (1)-

(3). The more the probability mass in the tails, the smaller are the tail index parameters, and vice 

versa. Heavy-tailedness (the value of the tail index  ζ) of the variable r governs the likelihood of 

observing extreme fluctuations and large downfalls in the variable. The smaller values of the tail 

index ζ correspond to a higher degree of heavy-tailedness in r and, thus, to a larger likelihood of 

observing outliers and extreme fluctuations in the realizations of this variable.  

Further, the degree of heavy-tailedness is responsible for existence of moments of the 

variable r considered. Namely, the moments 𝐸|𝑟| , 𝑝 > 0, of the variable are finite: 𝐸|𝑟| < ∞ if 

and only if their order is less than ζ: p ˂ ζ. For instance, the variance of r is defined and finite if 

and only if ζ > 2. The fourth moment of r is finite and, thus, its kurtosis is defined if and only if 

ζ > 4. The values of ζ smaller than one: ζ ≤ 1  imply infinite first moments and means (see the 

review in Embrechts et al. (1997), Ibragimov et al. (2015), and references therein for the 



discussion of these and other properties of heavy-tailed distributions and their economic and 

financial applications). 

Empirical studies show that prices on financial assets often exhibit behavior with the 

presence of outliers uncharacteristic for the Normal distribution (see, for example, (Embrechts et 

al., 1997; Cont, 2001; Farmer and Geanakoplos, 2004; Gabaix, 2009), while the dynamics of the 

financial time series can be described by distributions with power tails. Estimates of stock 

returns tail indices generally lie in the interval (2,5) (see, among others, (Gabaix et al., 2006; 

Candelon and Straetmans, 2006; Ibragimov and Walden, 2007; Gabaix, 2009). 

In this study to estimate tail indices we employ the robust method of log-log rank-size OLS 

regressions with the optimal shift and correct standard errors (Gabaix and Ibragimov, 2011). For 

this purpose we arrange absolute values of the returns in order |r|(1) ≥ |r|(2) ≥ … |r|(n), t=1, …, n; 

calling t the rank of observation, |r|(t) – its size and using 5% and 10% levels of peak values 

truncation we run an OLS regression log (Rank – 1/2)= a – b log (Size):  

log (t – 1/2) = a – b log |r|(t).        (4) 

Estimate of 𝑏 coefficient serves as a log-log rank-size estimate ζRS of the tail index ζ. The 

resulting estimates are generally quite reliable in cases of finite samples, deviations from power 

law distributions and dependence of observations. Correct standard errors ζRS in this case differ 

from the OLS regression and can be calculated as (Gabaix and Ioannides, 2004): 

s.e.RS =  ζRS.           (5) 

Accordingly, the correct 95% confidence interval for ζ (denoted in the article as 95%CIRS) is 

calculated as follows: 

(ζRS −1.96 ⨯  ζRS, ζRS +1.96 ⨯  ζRS).      (6)  

For more on this approach and its efficiency in comparison with other methods of heavy-

tailedness estimation, including those based on Hill’s tail index estimates, see (Gabaix and 

Ibragimov, 2011; Ibragimov et al. 2013, and the review in Ibragimov et al. 2015). Due to high 

volatility, heterogeneity and dependence of observations the Russian stock market serves as a 

natural field for the application of the robust approach towards the tail indices estimation. 

 

4. Data and descriptive statistics 

We study hourly returns on MICEX (weighted by market capitalization stock index, 

comprising 50 most liquid shares of large Russian companies listed on Moscow Exchange 

MICEX-RTS) and its sectoral component indices: MICEXO&G (Oil & Gas), MICEXPWR 

(Electric Utilities), MICEXTLC (Telecommunication), MICEXM&M (Metals and Mining), 



MICEXMNF (Manufacturing), MICEXFNL (Financials), MICEXCGS (Consumer & Retail), 

MICEXCHM (Chemicals). Hourly stock returns were analyzed for the period from January 1, 

2010 to July 1, 2016. The returns were calculated using quoted prices exported through the 

information resources of Finam company. 

For the timepoint separating the pre-imposition and post-imposition periods we chose 

March 1, 2014, since it was in March that year when Western governments had introduced the 

first round of sanctions against Russia (see Section 2). Table 1 contains the descriptive statistics 

of extreme changes for financial returns. As it can be seen from the table, certain indications of 

increased stock market volatility (as measured by the point estimates of standard deviation) after 

the imposition of sanctions can be observed for all indices under consideration. In order to 

alleviate the influence of outliers on the estimates we compared 95% bootstrap confidence 

intervals for standard deviation (95%CI for S.D.). For all indices with the exception of Electric 

Utilities, Metals & Mining, Chemicals, in the post-imposition period one can observe a 

statistically significant rise in volatility (confidence intervals do not intersect). It should be noted 

here that conclusions drawn on variance based approaches may be unreliable in the case of 

substantial heavy-tailedness (ζ<2) (see the review in Ibragimov et al., 2015). As will be shown in 

Section 5, on the total sample the null hypothesis ζ=2 is rejected in favor of ζ>2 for all indices at 

the 5% significance level with the exception of two – Electric Utilities, Metals & Mining – out of 

the three above-mentioned indices. 

** Table 1 around here** 

Similar results are obtained from the analysis of minimum and maximum values, in the 

post-imposition period almost all indices display extreme changes with higher amplitudes both in 

the right and in the left tail. It should be noted that for all indices the minimum values of returns 

in the post-imposition period are approximately twofold as large (in absolute terms) as minimum 

values in the pre-imposition period. Maximum values of returns in the post-imposition period are 

generally higher than in the pre-imposition period, however, the difference is not that wide. 

Similar conclusions can be drawn on the basis of comparing 1% and 99% percentiles. All indices 

with the exception of Electric Utilities, Metals & Mining in the post-imposition period 

demonstrated extreme changes (both negative and positive) of a greater magnitude. Estimates of 

returns mean values are statistically unreliable. 

In addition we obtained estimates of kurtosis and skewness (as well as their bootstrap 

standard errors) for returns distributions. Kurtosis for all indexes substantially and statistically 

significantly exceeds kurtosis=3, which is characteristic for the Normal distribution. Some 

indications of a greater heavy-tailedness in the post-imposition period for all indices are provided 

by higher point estimates of kurtosis (however, the variation of the estimates is also greater as 



shown by their standard errors). We also find no reliable evidence of asymmetry of negative and 

positive changes in share prices. Estimates of skewness are statistically insignificant for nearly 

all indices albeit generally negative (for more details about returns asymmetry in the Russian 

stock market see Section 5). The results of two-sample Kolmogorov-Smirnov test for equality of 

returns distributions also indicate that there were significant changes in the stock return 

dynamics in the post-imposition period. 

 

5. Empirical results 

Table 2 presents the estimates of stock returns tail indices for both the total sample and for 

the right tail and the left tail separately. The point estimates ζRS for the total sample lie in the 

interval (2.5,3.2). This suggests a high degree of heavy-tailedness of the Russian stock market 

since the obtained estimates are close to those at the lower boundary of the interval ζ ϵ (2,5) 

reported in the literature for developed markets (see, among others (Gabaix et al. 2006; 

Ibragimov and Walden 2007; Gabaix 2009; Ibragimov et al. 2013). There are also some 

indications of differences in the degree of heavy-tailedness of different stock indices: according 

to point estimates ζ the MICEX, Oil & Gas indices were characterized by the lowest degree of 

heavy-tailedness while Manufacturing, Chemicals, Electric Utilities – by the highest degree. 

However, the ζ confidence intervals intersect for all indices which does not allow us to assert 

with a high degree of reliability that there were different probabilities of outliers for those 

indices. As for the ζ estimates for the right and the left tails, certain signs of returns asymmetry 

can be observed. The point estimates ζ for the left tail are lower than the point estimates for the 

right tail (i.e. the left tail is heavier) for all indices, though their 95% confidence intervals 

intersect. Similar evidence was obtained in the descriptive analysis: the skewness estimates are 

negative though statistically insignificant. The obtained results are in line with the stylized fact 

of gain/loss asymmetry in developed financial markets, where the magnitude of large negative 

changes exceeds the magnitude of large positive changes (Cont 2001; Gabaix et al. 2006).  

**Table 2 around here** 

Tail indices estimates in the pre-imposition and post-imposition periods for the total 

sample are presented in Table 3 , for the right tail and the left tail separately  ̶in Table 4. For the 

total sample the null hypothesis ζ=2 is not rejected1 only for the Electric Utilities, Metals & 

Mining indices in the post-imposition period. As for positive and negative changes in returns, the 

null hypothesis ζ=2 is not rejected for both the right and the left tail for the Electric Utilities, 

Metals and Mining, and Financials indices estimates in the post-imposition period, while for the 

                                                 
1 In this section in testing the H0: ζ=ζ0 hypothesis and its two-sided alternative Ha: ζ≠ζ0 we refer to the 5% 
significance level while in testing its single-sided alternatives Ha: ζ>ζ0 and Ha: ζ<ζ0 we assume the 2.5% significance 
level. 



MICEX, Telecommunication and Manufacturing indices it is not rejected for the left tail only. 

The conclusions imply that second moments and variances for returns on the above indices may 

be infinite and thus point out, in particular, to problems with the direct applicability of OLS and 

regression methods in their analysis. For all other estimates the null hypothesis ζ=2 is rejected in 

favor of ζ>2. Here we again find no statistically significant evidence in support of gain/loss 

asymmetry, confidence intervals for ζ for the right and left tails are quite similar and intersect 

both in pre- and post-imposition periods. 

**Table 3 around here** 

**Table 4 around here** 

We do not find statistically significant evidence in favor of structural breaks in the degree 

of heavy-tailedness after sanctions were introduced: the confidence intervals for ζ intersect for 

all indices under consideration with the exception of ζ at the 5% truncation level for the Electric 

Utilities index (Table 3). The largest changes in heavy-tailedness (in terms of relative difference 

in point estimates ζ) were characteristic to the stock indices of Electric Utilities, Metals & 

Mining, Financials, the smallest – Manufacturing, Consumer & Retail, MICEX. In can also be 

noted that for all indices with the exception of Consumer & Retail, Telecommunication, 

Manufacturing, Chemicals an increase in the heaviness of the left tail is observed (by this we 

mean a difference in point estimates ζ of more than 1 standard error)2. Among the above-

mentioned indices Electric Utilities, Metals & Mining and Financials suffered the highest 

relative increases in heavy-tailedness (by 2.3, 1.7, 1.6 standard errors respectively); all according 

to the ζ estimates at the 5% truncation level3. As for the right tail, at least at one truncation level 

there are some indications of heavier tails in the post-imposition period for all indices with the 

exception of MICEX, Manufacturing, Consumer & Retail, Chemicals. Here the same, Electric 

Utilities, Metals & Mining, Financials are the leaders in an increase in the heaviness of the right 

tail. 

Summing up the analysis of changes in ζ estimates in the post-imposition period we can 

draw the following conclusions. For a number of indices like Consumer & Retail, Manufacturing 

no significant changes in the degree of heavy-tailedness was observed. At the same time such 

indices as Electric Utilities, Metals & Mining, Financials, Oil & Gas have shown some signs of a 

higher heavy-tailedness of both right and left tails (the indices are listed in the descending order 

of relative changes). A certain increase in the left tail only was characteristic for the MICEX 

                                                 
2 For Electric Utilities, Telecommunication, Metals & Mining, Financials – according to the estimates at both levels 
of truncation; for MICEX, Oil & Gas – according to the ζ estimates at the 5% truncation level (for more details see 
Table 4). 
3 According to the ζ estimates at the 10% truncation level conclusions would be exactly the same. 



index, in the right tail only – for Telecommunication. At the same time the point estimates ζ for 

Chemicals demonstrate a somewhat lower tail index in the post-imposition period. 

The made above conclusions in regard to changes in tail indices may be relevant for 

practitioners involved in the financial stability analysis and risk-managers. For example, the 

increase in heavy-tailedness in the post-imposition period might lead to infinite variances of 

some stock indices. The latter substantially limits the applicability of standard statistical and 

econometric methods in the analysis of returns on Russian stocks (Embrechts et al. 1997). At the 

same time, the increase in heavy-tailedness was not large thus securing grounds for a number of 

economic models. For example, if ζ<1 and first moments are infinite, the value of portfolio 

diversification becomes negative (Ibragimov 2009a,b). Besides, in case of substantial heavy-

tailedness of distributions, the interpretation of statistical modeling results becomes quite 

ambivalent (Ibragimov 2007, 2009a). The pattern of ζ behavior in time may be of use both in the 

analysis of outliers within the framework of standard risk-management models (value at risk, 

expected shortfall) and as an indicator of the expected outliers and general volatility of the 

Russian market. However, the results of the latter may not be always reliable enough: in the 

future one may expect even greater outliers. Оценки уровня волатильности и 

тяжелохвостности фондового рынка также могут заинтересовать инвесторов, менеджеров 

инвестиционных фондов, которые вынуждены выдерживать график периодических 

платежей и, соответственно не могут нести большие разовые потери. Финансовые 

институты и регуляторы также могут ориентироваться на оценки тяжелохвостности при 

формировании требований к величине и структуре резервных фондов.  

Graphical analysis supports the conclusions made within the framework of formal 

estimation of the degree of heavy-tailedness in the pre- and post-imposition periods. Figure 1 

presents the distribution of heavy-tailed outliers (those exceeding three standard deviations) of 

absolute standardized hourly returns on sectoral indices in the pre- and post-imposition periods. 

An increase in the frequency of extreme changes (especially those of more than 6 standard 

deviations) is clearly visible for the above-mentioned stock indices (MICEX, Oil & Gas, Electric 

Utilities, Telecommunication, Metals & Mining, Financials). The above-mentioned gone 

somewhat down heavy-tailedness of Chemicals can be clearly identified as well.  

**Figure 1 around here** 

Figure 2 presents quantile-quantile plots for the distribution of returns on indices under 

consideration in the pre- and post-imposition periods. Again, for MICEX, Oil & Gas, Electric 

Utilities, Telecommunication, Metals & Mining, Financials the signs of heavier tails in the post-

imposition period are evident. For them one can observe a characteristic for heavy-tailed 



distributions  - shaped curve, describing the returns distribution in the post-imposition period 

in comparison with the returns distribution before the sanctions were introduced.  

**Figure 2 around here** 

As for the reliability of the obtained estimates, the results of different tests (descriptive 

analysis of outliers using bootstrap confidence intervals for the estimates, the robust method of 

log-log rank-size regressions with the optimal shift, an analysis of heavy-tailed outliers 

distribution functions of absolute standardized returns, an analysis of quantile-quantile plots) are 

in accordance with each other and lead generally to similar conclusions. This provides evidence 

of the stability of the obtained results and the relative reliability of inferred conclusions. Besides, 

to assess the appropriateness of using 5% and 10% levels of truncation while analyzing the 

degree of heavy-tailedness we conducted an analysis based on the approaches, discussed in 

Embrechts et al. (1997). Figure 3 displays the plots of log-log rank-size ζ estimates for the 

sectoral indices with different degrees of heavy-tailedness. The graphs were plotted on the basis 

of ζ estimates for different levels of truncation of extreme values (n=%N) and their 95% 

confidence intervals 95%CIRS. The graphs demonstrate the relative stability of ζ point estimates 

as well as that of the conclusions about the finiteness of moments, with the 95% confidence 

intervals intersecting for different levels of truncation. 

**Figure 3 around here** 

However, we cannot unequivocally link the increase in heavy-tailedness to the imposition 

of sanctions. First, if we would presume the direct effect of sanctions on the increase in heavy-

tailedness, the most affected companies would be in the Oil & Gas and Financials sectors, where 

the sectoral sanctions were imposed. Indeed, the latter indices show a somewhat higher heavy-

tailedness, however, other sectoral indices representing companies not affected by sectoral 

sanctions directly demonstrate similar behavior. Secondly, the very period under consideration 

falls in the time of a sharp decline in oil prices which in turn are closely correlated with the 

Russian stock market. It is quite problematic to single out the effect of sanctions, especially since 

in March, 2014 sanctions were introduced against particular officials, while sectoral sanctions 

were imposed at the end of July, coinciding with the drop in oil prices.  

The problem of relative effect of sanctions and oil price movements upon the Russian 

economy has been investigated in a number of earlier empirical studies. The researches come to 

generally the same conclusion that the fall in oil prices acted as a much more powerful factor. 

For example, Dreger et al. (2016) compare the effects of sanctions and the fall in oil prices on 

the rouble exchange rate and come to the conclusion that the exchange rate is mostly affected by 

oil prices. Gurvich and Prilepskiy (2015) estimate that the effect of sanctions on the GDP decline 

is approximately three times lower than that of the fall in oil prices. Connolly (2015) claims that 



the reduction of GDP is of structural nature and the trend  emerged long before the Crimean 

crisis. As for the sanctions, they just exacerbated the pre-existing tendencies. Klinova and 

Sidorova (2014) arrive at a similar conclusion, claiming that the punitive sanctions do not 

represent the prime cause of the current situation in the Russian economy; economic contraction 

has been caused by the existing economic model running out of steam. At the same time, as it is 

shown by Nivorozhkin and Castagneto-Gissey (2016) the sanctions brought about idiosyncratic 

shocks for the Russian stock market; Hoffmann and Neuenkirch (2015) arrive at the same 

conclusion. It must be emphasized that our estimates obtained in the course of descriptive 

analysis suggest that the largest magnitude of changes in stock prices fall on March – the first 

month after sanctions were imposed. This pattern of stock prices behavior was most likely 

caused by a general increase in risk and uncertainty, while the direct economic losses from 

sanctions at that particular moment was not substantial (sanction were imposed only on a number 

of officials – see Section 2). The similar kind of conclusions are drawn by Dreger et al. (2016) 

who report that only unanticipated sanctions have some effect , and by Vercueil (2014) who 

associates the current economic stagnation in Russia with an increase in country-specific risks 

caused by the Western sanctions. 

Summing up our empirical analysis, let us return to the national polls results (Levada 

2014). Putting aside traditional isolationism of large countries’ residents and taking into account 

the wave of patriotism after territorial gains, the perception of sanctions by the majority of 

ordinary Russians becomes somewhat explainable. The increased stock market volatility does 

not add to their concerns since it is not perceived as affecting directly their economic status. 

Only very few of the Russian residents can trace a connection between the performance of 

national stock market and their wellbeing. 

The official position seems to be more subtle. We fully agree that the current crisis is of 

structural nature (see, among others, (Connolly 2015; Klinova and Sidorova 2014) and stems 

from the lack of long overdue structural reforms. Furthermore, we suggest that on the part of the 

government (at least at the expert level) there is the clear understanding of the root causes of the 

crisis. However, we would argue that the actual implementation of the much needed reforms 

would not only directly affect the interests of ruling elites, fully exploiting the benefits of crony 

capitalism, but it is perceived as a potential threat by much wider population. Intuitively many 

salaried employees in Russia sensate the inadequacy of their qualifications to the requirements of 

a competitive labor market and are apprehensive of any changes. Stock market is largely 

perceived as a venue for respectable gambling but not as a source of long-term funding badly 

needed in order to restart investing activities in the national economy. Still less are Russian 

citizens preoccupied with impediments to adequate portfolio and risk management procedures in 



the case of heavy-tailed distributions of stock returns: in line with paternalistic attitudes the state 

is viewed as fully responsible for the retirement benefits and health care. 

Going one step further we would suggest that the sanctions had appeared in quite a 

convenient time for the authorities: instead of explaining to the general public the evident failure 

of the existing economic model they could simply point to the sanctions as the major culprit. As 

for the excessively nervous reaction to the sanctions on the part of Russian authorities, one can 

single out the measures taken against particular individuals, including high-ranking officials and 

prominent businessmen, as the major motive: depriving the ruling elite of potential safe heavens 

seems to be by far the most brutal act of the "calibrated response". 

 

5. Concluding remarks 

In this article using several robust methods we conducted an analysis of stock returns 

extreme movements and of changes in Russian stock market heavy-tailedness after the 

imposition of sanctions. We analyzed hourly stock returns for the period from January 1, 2010 to 

July 1, 2016. The obtained results show that virtually all indices under consideration demonstrate 

a statistically significant increase in volatility. The point estimates ζ for the total sample lie in the 

interval (2.5,3.2). This suggests a high degree of heavy-tailedness of the Russian stock market in 

comparison with the developed as well as a number of developing countries. The lowest degree 

of heavy-tailedness was shown by the MICEX, Oil & Gas indices, while the highest – by 

Manufacturing, Chemicals, Electric Utilities. No reliable evidence of returns asymmetry was 

discovered; however, for all indices the point estimates ζ of the left tail are lower than the point 

estimates ζ of the right tail (which means a heavier left tail) while their 95% confidence intervals 

intersect. 

There is not enough evidence of structural breaks in heavy-tailedness, though some 

indications of an increased heavy-tailedness of both right and left tails in the post-imposition 

period can be observed for Electric Utilities, Metals & Mining, Financials, Oil & Gas (the 

indices are listed in the descending order of relative changes). A certain increase of only the left 

tail was characteristic for the MICEX index, of only the right tail – for Telecommunication. 

According to the results of different tests (descriptive analysis of outliers using bootstrap 

confidence intervals for the estimates, the robust method of log-log rank-size regressions with 

the optimal shift, an analysis of heavy-tailed outliers distribution functions of absolute 

standardized returns, an analysis of quantile-quantile plots) the obtained evidence of an increased 

likelihood of outliers for the above-mentioned indices is relatively stable. Yet the direct 

influence of sanctions on the frequency of extreme changes is by no means evident; the latter 



could be to a considerable extent caused by increased country-specific risks due to geopolitical 

tensions as well as oil prices volatility. 

The obtained estimates of tail indices changes in time can be of interest for financial 

analysts and policy-makers. For example, the found increase in heavy-tailedness of stock returns 

in the post-imposition period may result in infinite variance of some indices. The latter 

substantially limits the applicability of standard statistical methods in the analysis of the Russian 

stock market and leads to uncertainty in interpreting the results of financial time series modeling. 

At the same time, the increase in heavy-tailedness was not substantial thus not invalidating a 

number of economic models, such as portfolio theory, risk-management models. The obtained 

estimates might be also useful in the estimation of outliers within the framework of financial 

stability analysis. 

As for the directions of further research, it would be of substantial scientific interest to 

perform an empirical analysis of multiple structural breaks in behavior of financial assets prices 

due to different shocks affecting the Russian economy, including sanctions, crises, fall in oil 

prices, etc. A similar study was carried out for the exchange rates of Asian countries by 

Candelon and Straetmans (2006). The development of structural models describing the degree of 

heavy-tailedness of the Russian stock market in comparison with other developed as well as 

developing countries, including an analysis of macroeconomic and institutional variables, also 

appears to be quite interesting. Further, it might be of substantial scientific value to compare the 

fluctuations of Russian economy macroeconomic indicators caused by different structural shocks 

using the robust inference approaches based on conservativeness of test statistics (for more 

details see Section 3.3 in Ibragimov et al., 2015, and references therein). 
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Table 1. Summary statistics. 

Index Min (%) Max (%) p1 (%) p99 (%) Mean (%) S. D. (%) 95%CI for S.D. Skew (S.E.) Kurt (S.E.) KS (p-value) 

Panel A: Pre-imposition period  
(1 January 2010 - 1 March 2014, N=9451) 

MICEX -4.95 3.49 -1.21 1.12 0.001n 0.400 (0.387, 0.413) -0.52 (0.25) 14.63 (1.88)  

MICEXO&G -4.90 3.59 -1.32 1.20 0.004n 0.446 (0.431, 0.460) -0.34 (0.19) 10.71 (1.16)  

MICEXPWR -4.95 4.61 -1.47 1.44 -0.009 0.507 (0.488, 0.525) -0.51 (0.23) 13.97 (1.46)  

MICEXTLC -4.77 4.51 -1.26 1.21 0.002n 0.443 (0.424, 0.461) -0.55n (0.33) 17.15 (2.08)  

MICEXM&M -5.09 5.18 -1.47 1.32 -0.004n 0.503 (0.485, 0.521) -0.30n (0.25) 13.67 (1.47)  

MICEXMNF -6.15 6.06 -1.38 1.62 0.001n 0.531 (0.507, 0.555) -0.14n (0.40) 21.40 (2.63)  

MICEXFNL -4.60 4.94 -1.26 1.21 0.000n 0.469 (0.424, 0.461) -0.55n (0.32) 17.15 (2.28)  

MICEXCGS -4.83 4.68 -1.12 1.05 0.006 0.400 (0.382, 0.417) 0.62n (0.37) 19.69 (2.65)  

MICEXCHM -4.47 4.21 -1.28 1.25 0.005n 0.445 (0.426, 0.464) -0.57 (0.33) 19.11 (1.47)  

           

Panel B: Post-imposition period 
(1 March 2014 - 1 July 2016, N =4628) 

MICEX -9.48 6.90 -1.23 1.28 0.006n 0.496 (0.454, 0.538) -1.16n (1.21) 45.61 (19.05) 0.000 

MICEXO&G -6.89 6.88 -1.41 1.53 0.009n 0.549 (0.513, 0.584) 0.09n (0.67) 20.71 (5.68) 0.000 

MICEXPWR -12.72 24.65 -1.19 1.32 0.010n 0.626 (0.420, 0.832) 1.35n (1.94) 58.19 (24.21) 0.002 

MICEXTLC -10.75 8.37 -1.71 1.63 -0.002n 0.639 (0.581, 0.698) -1.07n (1.16) 41.18 (12.63) 0.000 

MICEXM&M -8.82 9.68 -1.26 1.36 0.015 0.538 (0.494, 0.602) 0.68n (1.91) 69.19 (17.47) 0.175 

MICEXMNF -10.01 5.32 -1.62 1.84 -0.001n 0.624 (0.572, 0.676) -0.94n (1.01) 35.85 (12.49) 0.000 

MICEXFNL -12.99 17.52 -1.71 1.63 0.011n 0.657 (0.580, 0.699) -1.08n (1.07) 41.18 (12.47) 0.000 

MICEXCGS -10.08 3.86 -1.32 1.40 0.005n 0.502 (0.456, 0.549) -1.71n (1.43) 43.24 (25.08) 0.000 

MICEXCHM -9.27 3.95 -1.32 1.40 0.017 0.490 (0.449, 0.531) -1.25n (1.26) 36.02 (20.85) 0.000 
Note: Descriptive statistics of extreme values for sectoral indices hourly returns in pre- and post-imposition periods is presented: MICEX (general market index), MICEXO&G (Oil 
& Gas), MICEXPWR (Electric Utilities), MICEXTLC (Telecommunication), MICEXM&M (Metals and Mining), MICEXMNF (Manufacturing), MICEXFNL (Financials), 
MICEXCGS (Consumer & Retail), MICEXCHM (Chemicals). The table contains minimum values (Min), maximum values (Max), 1% and 99% percentiles (p1, p99), means and 
standard deviations (S.D.), 95% bootstrap confidence intervals for standard deviation (95%CI for S.D.), skewness (Skew) and kurtosis (Kurt) together with their standard errors 
(S.E.). Significance levels for all estimates were calculated on bootstrap standard errors.  n indicates the insignificance of estimates (p-value>0.1). Bootstrapping was based on 1000 
replications. The table also contains the results of Kolmogorov-Smirnov test for equality of returns distributions in the pre- and post-imposition periods.  
 

 



Table 2. Tail indices estimates. 

Index Tr. Total sample  Right tail  Left tail 

  ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS 

MICEX 10% 2.80 0.10 (2.60, 2.99)  2.95 0.15 (2.66, 3.25)  2.67 0.13 (2.41, 2.93) 
  5% 2.99 0.15 (2.69, 3.28)  3.19 0.23 (2.74, 3.65)  2.81 0.20 (2.43, 3.20) 

MICEXO&G 10% 2.96 0.11 (2.74, 3.18)  3.05 0.16 (2.73, 3.36)  2.88 0.16 (2.58, 3.19) 
  5% 3.20 0.17 (2.87, 3.54)  3.31 0.25 (2.82, 3.79)  3.10 0.24 (2.63, 3.56) 

MICEXPWR 10% 2.58 0.10 (2.39, 2.77)  2.73 0.15 (2.45, 3.02)  2.43 0.13 (2.18, 2.68) 
  5% 2.75 0.15 (2.46, 3.04)  2.92 0.22 (2.49, 3.36)  2.57 0.19 (2.19, 2.95) 

MICEXTLC 10% 2.64 0.10 (2.44, 2.83)  2.80 0.15 (2.50, 3.09)  2.50 0.13 (2.23, 2.76) 
  5% 2.78 0.15 (2.49, 3.07)  3.00 0.23 (2.56, 3.44)  2.60 0.20 (2.22, 2.99) 

MICEXM&M 10% 2.67 0.10 (2.47, 2.87)  2.75 0.15 (2.47, 3.04)  2.58 0.14 (2.31, 2.86) 
  5% 2.76 0.15 (2.47, 3.05)  2.78 0.21 (2.37, 3.19)  2.73 0.21 (2.32, 3.13) 

MICEXMNF 10% 2.51 0.10 (2.33, 2.70)  2.54 0.14 (2.27, 2.81)  2.49 0.13 (2.24, 2.75) 
  5% 2.76 0.15 (2.47, 3.04)  2.91 0.22 (2.47, 3.34)  2.63 0.20 (2.24, 3.01) 

MICEXFNL 10% 2.69 0.10 (2.49, 2.89)  2.77 0.15 (2.48, 3.06)  2.61 0.14 (2.33, 2.88) 
  5% 2.85 0.15 (2.55, 3.14)  2.86 0.22 (2.44, 3.29)  2.81 0.21 (2.39, 3.23) 

MICEXCGS 10% 2.76 0.10 (2.55, 2.96)  2.88 0.15 (2.58, 3.18)  2.64 0.14 (2.36, 2.92) 
  5% 2.95 0.16 (2.64, 3.26)  3.21 0.24 (2.74, 3.68)  2.72 0.21 (2.31, 3.13) 

MICEXCHM 10% 2.60 0.10 (2.41, 2.79)  2.76 0.15 (2.47, 3.04)  2.45 0.13 (2.19, 2.71) 
  5% 2.80 0.15 (2.51, 3.10)  3.05 0.23 (2.60, 3.50)  2.58 0.20 (2.19, 2.96) 

Note: The table contains tail index estimates ζRS based on the robust method of log-log rank-size regressions with the optimal 
shift and the correct standard errors (s.e.RS,) as well as correct 95% confidence intervals for the obtained estimates (95%CIRS) 
for sectoral indices hourly returns. Tr. indicates the truncation level. The total sample number of observations N=14079, for 
the right tail sample N≈7080, for the left tail sample N≈7000; the number of observations for positive and negative 
movements of returns vary somewhat among the indices. Definitions of the indices are presented in Table 1. 
 



Table 3. Sectoral indices heavy-tailedness in the pre-imposition and post-imposition periods. 

Index Truncation Pre-imposition  Post-imposition 

 
 ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS 

MICEX 10% 2.77 0.13 (2.52, 3.02)  2.78 0.18 (2.42, 3.14) 
  5% 3.04 0.20 (2.66, 3.43)  2.79 0.26 (2.28, 3.30) 

MICEXO&G 10% 3.05 0.14 (2.78, 3.33)  2.82 0.19 (2.45, 3.18) 
  5% 3.40 0.22 (2.97, 3.84)  2.93 0.27 (2.39, 3.46) 

MICEXPWR 10% 2.70 0.12 (2.46, 2.94)  2.31 0.15 (2.01, 2.60) 
  5% 3.06 0.20 (2.67, 3.45)  2.24 0.21 (1.84, 2.65) 

MICEXTLC 10% 2.74 0.13 (2.49, 2.99)  2.55 0.17 (2.22, 2.88) 
  5% 2.96 0.19 (2.58, 3.34)  2.55 0.24 (2.08, 3.01) 

MICEXM&M 10% 2.78 0.13 (2.53, 3.03)  2.44 0.16 (2.13, 2.76) 
  5% 2.97 0.19 (2.59, 3.35)  2.35 0.22 (1.92, 2.78) 

MICEXMNF 10% 2.50 0.11 (2.27, 2.72)  2.55 0.17 (2.22, 2.88) 
  5% 2.73 0.18 (2.38, 3.08)  2.77 0.26 (2.27, 3.28) 

MICEXFNL 10% 2.77 0.13 (2.52, 3.02)  2.55 0.17 (2.22, 2.88) 
  5% 3.03 0.20 (2.64, 3.42)  2.51 0.23 (2.06, 2.97) 

MICEXCGS 10% 2.89 0.13 (2.63, 3.15)  2.85 0.19 (2.48, 3.22) 
  5% 2.89 0.19 (2.52, 3.26)  3.10 0.29 (2.54, 3.67) 

MICEXCHM 10% 2.49 0.11 (2.27, 2.72)  2.81 0.18 (2.45, 3.17) 
  5% 2.63 0.17 (2.29, 2.96)  3.11 0.29 (2.54, 3.67) 

Note: The table contains tail index estimates ζRS based on the robust method of log-log rank-size regressions with 
the optimal shift and the correct standard errors (s.e.RS) as well as correct 95% confidence intervals for the obtained 
estimates (95%CIRS) for sectoral indices hourly returns in the pre- and post-imposition periods. Pre-imposition 
period sample number of observations N=9451, post-imposition period sample number of observations N=4628. 
Definitions of the indices are presented in Table 1. 



Table 4. Right and left tails heaviness in the pre-imposition and post-imposition periods 

 Index  Truncation Right tail  Left tail 

    Pre-imposition  Post-imposition  Pre-imposition  Post-imposition 

   ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS  ζRS s.e.RS 95%CIRS 

MICEX 10% 2.99 0.20 (2.60, 3.37)  2.87 0.26 (2.35, 3.39)  2.61 0.17 (2.28, 2.95)  2.66 0.25 (2.18, 3.15) 
  5% 3.25 0.30 (2.66, 3.84)  3.00 0.39 (2.24, 3.77)  2.91 0.27 (2.38, 3.45)  2.57 0.34 (1.91, 3.23) 

MICEXO&G 10% 3.27 0.22 (2.85, 3.70)  3.07 0.28 (2.52, 3.63)  2.87 0.19 (2.50, 3.24)  2.84 0.26 (2.32, 3.36) 
  5% 3.63 0.34 (2.96, 4.29)  3.01 0.39 (2.24, 3.77)  3.23 0.30 (2.64, 3.82)  2.81 0.37 (2.08, 3.53) 

MICEXPWR 10% 2.94 0.19 (2.56, 3.31)  2.46 0.23 (2.01, 2.90)  2.50 0.16 (2.18, 2.83)  2.24 0.21 (1.83, 2.65) 
  5% 3.41 0.32 (2.79, 4.04)  2.50 0.33 (1.86, 3.14)  2.80 0.26 (2.28, 3.31)  2.14 0.28 (1.59, 2.70) 

MICEXTLC 10% 2.91 0.19 (2.54, 3.29)  2.67 0.25 (2.19, 3.15)  2.58 0.17 (2.25, 2.92)  2.46 0.23 (2.01, 2.91) 
  5% 3.34 0.31 (2.73, 3.95)  2.70 0.35 (2.01, 3.39)  2.67 0.25 (2.18, 3.16)  2.43 0.32 (1.80, 3.06) 

MICEXM&M 10% 2.92 0.19 (2.54, 3.29)  2.44 0.22 (1.99, 2.88)  2.66 0.18 (2.32, 3.00)  2.41 0.22 (1.97, 2.85) 
  5% 3.08 0.29 (2.51, 3.64)  2.34 0.30 (1.74, 2.94)  2.90 0.27 (2.37, 3.43)  2.35 0.31 (1.74, 2.96) 

MICEXMNF 10% 2.56 0.17 (2.23, 2.90)  2.49 0.23 (2.04, 2.93)  2.44 0.16 (2.12, 2.75)  2.58 0.24 (2.11, 3.05) 
  5% 2.93 0.27 (2.39, 3.46)  2.86 0.37 (2.13, 3.59)  2.55 0.24 (2.09, 3.02)  2.62 0.35 (1.94, 3.30) 

MICEXFNL 10% 2.86 0.19 (2.49, 3.23)  2.61 0.24 (2.14, 3.08)  2.69 0.18 (2.34, 3.03)  2.45 0.23 (2.00, 2.90) 
  5% 3.07 0.29 (2.51, 3.63)  2.50 0.33 (1.86, 3.14)  2.99 0.28 (2.44, 3.53)  2.47 0.33 (1.83, 3.10) 

MICEXCGS 10% 2.95 0.19 (2.57, 3.33)  2.91 0.27 (2.38, 3.43)  2.53 0.17 (2.20, 2.86)  2.75 0.26 (2.25, 3.25) 
  5% 3.19 0.30 (2.61, 3.78)  3.59 0.47 (2.67, 4.51)  2.66 0.25 (2.17, 3.14)  2.71 0.36 (2.01, 3.42) 

MICEXCHM 10% 2.67 0.18 (2.33, 3.02)  2.90 0.27 (2.38, 3.43)  2.33 0.15 (2.03, 2.63)  2.68 0.25 (2.19, 3.17) 
  5% 2.89 0.27 (2.36, 3.42)  3.35 0.44 (2.50, 4.21)  2.41 0.23 (1.97, 2.86)  2.81 0.37 (2.08, 3.54) 
Note: The table contains tail index estimates ζRS based on the robust method of log-log rank-size regressions with the optimal shift and correct standard errors (s.e.RS) as well as 
correct 95% confidence intervals for the obtained estimates (95%CIRS) for the left tail and the right tail of sectoral indices hourly returns in the pre- and post-imposition periods. 
Number of observations for the right tail in the pre-imposition period N≈4700, in the post-imposition period – N≈2350; number of observations for the left tail in the pre-imposition 
N≈4650, in the post-imposition period – N≈2300 (the number of observations for positive and negative movements of returns vary somewhat among the indices). Definitions of the 
indices are presented in Table 1. 

 
 

 

 

 



 
Figure 1. The charts depict distributions of outliers of absolute standardized hourly returns on sectoral stock indices 
for the pre- and post-imposition periods. The distribution function is given only for the subsample of changes 
exceeding 3 standard deviations. We standardize the returns as r´it=(rit- ri)/σr,i, where ri – average hourly return, σr,i – 
standard deviation. 
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Figure 2. Quantile-quantile plots for the distributions of sectoral stock indices hourly returns before and after 

sanctions were imposed. 
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Figure 3. Log-log rank-size estimates and 95% confidence interval of the tail index for sectoral stock indices 
with different degrees of heavy-tailedness. 
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