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Abstract

The purpose of this paper is to investigate the possibility of short run dynamics among sectorial stock
markets of the Moscow Exchange (MOEX). “Causality” tests provide a statistical framework of testing the extent
of possible links among equity indices. In addition, we examine the degree of autocorrelation of the indices in or-
der to examine the speed of adjustment to news. Our results indicated that the degree of autocorrelation is close
to zero giving support that the Moscow Exchange is an efficient market in the weak form. The results of the
Granger “causalities” indicated that there are no “causalities” between the examined indices supporting again the
view that the Moscow Exchange is an efficient market.
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1. Theory and Methodology

A Fair Game model is derived from the Martingale model: E(P¢/Ii.1 )=Pt1. According to the Martingale
model, if the price of a stock is a Martingale the best forecast of price P that could be constructed based on the
available information set I.1, would just equal Pt.1, assuming that Py1 is in I¢.1.

In an Efficient Market the Fair Game model holds for stock price changes:

E[ P-(P*/I¢1)]=0 (1)

where I is the information set available at time t-1, P, is the actual price at time t, P*; is the expected
price which is based on the information set .1, and P-P*; is the forecast error which is uncorrelated with vari-
ables in the information set I..;. Obviously the same model holds for stock returns (r) as returns are a trans-
formation of price changes.

Fama (1970), rejected the hypothesis that returns themselves are a Fair Game and proposed the fol-
lowing definition of market efficiency, which makes the EMH a joint hypothesis:

7= rt-E(rt/It.l ) (2)
with
E(z)=E[rE(re/It1)]=0  (3)

In economic terms z; is the return at time t, in excess of the equilibrium expected return projected at
time t, on the basis of the information set I.1. With the additional assumption that the equilibrium return is
constant through time then returns themselves are uncorrelated with variables in past information sets. The
assumption that the equilibrium return is constant through time is crucial for empirical tests because as
Leroy (1989) noted, "On Fama's definition any capital market is efficient and no empirical evidence can possi-
bly bear the question of market efficiency.”

Most of the empirical tests for market efficiency usually examine whether known information exists
which could help to predict profitably stock returns. Most of the empirical tests for market efficiency usually
examine whether known information exists which could help to predict profitably stock returns, Osborne
(1959), Muth (1961), Osborne (1962), Cootner (1962), Fama (1965, 1970 and 1991), LeRoy (1989), Cutler,
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Poterba & Summers (1989 and 1991). While initial studies could not reject the Random Walk hypothesis, later
findings are mixed.

In this study, we will test the market efficiency for the Moscow Stock Exchange. Analytically, we will
test for the possibility of predictive statistical relationships between the sectorial indices of the Moscow Stock
Exchange in a univariate and a bivariate analysis.

The structure of this paper includes a brief description of the Moscow Stock Exchange and the method-
ology used, the statistical results and finally conclusions and policy implications.

2. Moscow Exchange (MOEX)

Moscow Exchange is the 22nd largest exchange by total capitalisation of shares traded on international
stock markets. It is a result of a merger of Moscow Interbank Currency Exchange and Russian Trade System in
2011. Moscow Exchange went public in February 2013 and is traded on its own trading platform under the
ticker ‘MOEX'.

Moscow Exchange hosts trading in equities, bonds, derivatives, currencies, money market instruments
and commodities. The Group also includes Russia’s central securities depository «the National Settlement De-
pository» and the National Clearing Centre, which performs the function of central counterparty. Moscow Ex-
change ranks among the 10 largest exchange platforms for bonds and derivatives trading. Securities of over
700 issuers are admitted to trading on the equity and bond markets of Moscow Exchange.

Its’ market capitalization in March, 2018 was 646,85 bln adjusted US dollars. With range of capitaliza-
tion from 949 bln adjusted US dollars in 2010 to 583 bln adjusted US dollars in 2014. A primary currency used
by MOEX is Russian Ruble and its’ fluctuations result in capitalization assessment and undervaluation of Rus-
sian stock market. Market capitalization to GDP ratio is 30,61% and in comparison with other developed na-
tional stock markets it is undervalued.

The Equity & Bond Market is a key platform for Russian businesses to raise capital and for domestic
and international investors to access equity and debt investment opportunities. The marketplace is the main
trading venue for Russian stocks as well as government, municipal and corporate bonds. More information
and daily trade data could be found on moex.com.

3. The model employed

A popular method to examine the existence of a temporal statistical relationship with predictive value
between two time series is the Granger “causality” test. Granger’s definition for “causality” is in terms of pre-
dictability: A variable X causes another variable Y, with respect to a given information set that includes X and
Y, if present Y can be better forecasted by using past values of X than by not doing so.

Granger’s “causality” tests are based on the following statistical reasoning: if we consider two time se-
ries as Yt and X,, the series X fails to Granger “cause” Yy, if in a regression of Y.on lagged Y’s and lagged X’s the
coefficients of the latter are zero.

That is, consider equations 3 and 4:

AXt = 281 'Axt—i +Zﬂ| 'AYt—i + &
= = 3)

n n
AYt = Z7i 'Athi +Zﬂ’| -AXH T &
=1 =1 (4)

If in the above equations, fi=0 for i=1,2,...n in equation (3) we can conclude that Y; fails to Granger
cause X If also Ai=0 for i=1,2,3....n in equation (4) then X fails to “Granger cause” Y. Then we can conclude
that the two series are temporally uncorrelated.

If Bi#0 for i=1,2,3..n in (3) and Ai=0 for i=1,2,3...n in (4) then Y; “Granger cause” X Also if Bi=0
i=1,2,3...n1in (3) and Ai=0 i=1,2,3....n in (4) then X; “Granger cause” Y.

Finally, if Bi and Ai are different from zero in equations (3) and (4) then we conclude that between X
and Y; there is a bi-directional “causality”. Note that in all the above regressions €1 and € should be white
noise and uncorrelated at any lag other than t. It is obvious from the above that the presence of “causality”
between two stock price histories implies market inefficiency since one stock price series can be forecasted by
the use of another stock price series.

4. Data and Results

In our statistical analysis we used a dataset of daily closing prices of sectorial indices of the Moscow
Stock Exchange (moex.com).

The time period used is from September 15, 2015 to December 29, 2018 with a total of 599 observa-
tions for every stock market index. To perform the above analysis, we used the logarithmic transformation of
the original closing values series.

The order of integration of a series may be ascertained by the application of a set of tests, commonly
known as test for unit roots. We performed the Augmented Dickey-Fuller in order to ensure uncorrelated and
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homoscedastic residuals in the test regression, Dickey and Fuller (1979), Dickey and Fuller (1981). Table I
presents the Augmented Dickey-Fuller test statistics for the series under examination. The results suggest that
each of the series is integrated of order one, I~(1). Thus, econometric analysis will be performed on the first
difference transformation of the original series.

Table 1. Unit root tests

Variables Basic Energy Gas Metals Minerals 0il
Material
Level -2.06 -2.38 -2.39 -1.57 -1.68 -2.39
Difference -23.50** -24.33%% | -24.23** | -23.46%* | -23.52*%* -24.23%*

Double star(**) denotes significance at 99% confidence interval

A visual of the series under investigation can be found in Diagrams 1 to 6. The series are quite volatile
from period to period but the picture is close to the picture of a stock price index.

Diagrams 1 - 6. Sectorial returns of the Moscow stock Exchange
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Next we estimated the autocorrelation function of the series under investigation. The relevant Q statis-
tics indicate that there is no significant autocorrelation. Based on the above statistical results we may say that
the examined stock market indices and for the examined period support the Efficient Market Hypothesis.

Table 2. Autocorrelation function

Basic Material Energy Gas Metals Minerals 0il
Lag Q statistic Q statistic | Q statistic | Q statistic | Q statistic | Q statistic
1 0.7927 0.0017 0.0195 0.8639 0.8730 0.0195
2 0.7937 1.2945 1.4981 0.8880 0.8967 1.4979
3 2.0524 1.9462 2.2496 1.6608 1.6674 2.2488
4 2.5436 1.9737 2.3158 1.9843 1.9896 2.3149
5 7.0713 2.0531 24114 5.8507 5.8552 2.4103

As a next step, in order to find any possible “causalities” between the examined stock markets we per-
formed the standard Granger tests. As suggested by the unit roots tests the Granger tests will be performed on
the difference transformation of the original series. Table 3 presents the Granger “causality” results. Note, that
in order to perform the tests we included lagged terms sufficient to ensure white noise residuals in the regres-
sions but also we took in to account model selection information criteria. In addition, we estimated the models
by specifying the residuals to take into account ARCH effects.

Table 3. “Causality” tests

Variable Y Variable X | F statistic | F statistic | “causality” direction
Basic Material Energy 1.47 0.84 No “causality”
Basic Material Gas 1.41 0.84 No “causality”
Basic Material Metals 0.74 1.24 No “causality”
Basic Material | Minerals 0.75 1.26 No “causality”
Basic Material Qil 1.41 0.84 No “causality”
Energy Gas 3.46** 3.34** Bidirectional
Energy Metals 1.46 1.77 No “causality”
Energy Minerals 1.46 1.78 No “causality”
Energy 0il 3.47** 3.34** Bidirectional
Gas Metals 1.46 1.68 No “causality”
Gas Minerals 1.46 1.69 No “causality”
Gas 0il 0.14 0.15 No “causality”
Metals Minerals 1.79 1.75 No “causality”
Metals 0il 1.68 1.46 No “causality”
Minerals 0il 1.69 1.46 No “causality”

Double star(**) denotes significance at 99% confidence interval

From the above table, the statistical evidence suggests that between sectorial indices of the Moscow Stock

Exchange there are no price linkages, at least in the short run, except the cases, energy-gas and energy-oil.

5. Conclusions and Policy Implications

In this study we examined statistically the short run dynamics between sectorial indices of the Mos-
cow stock exchanges. We performed univariate and bivariate analysis, i.e autocorrelation analysis and stand-
ard Granger “causality” tests. According to our results the Moscow stock exchange seems to be an efficient
market for the period under examination. Efficiency is an element that attracts international investors. Thus,
we believe that the Russian Authorities should keep the focus on the Moscow Stock Exchange since it can be
proved a pillar for the financial development of the Russian economy.
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AHHOMayus

B daHHoll cmambe uccaedyemcs KpamKoCpoYHasi OUHAMUKA CEKMOPAAbHLIX PbIHKO8 YeHHblX 6ymaz Ha Moc-
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AHHOMayus

B cmamve npogedeH aHau3 meopemuyeckux nodxodos K CyuyHoCmu HA/10208020 NOMeHYuaad u mMemo-
008 e20 OYeHKU C y4emoMm pa3AudHbiX hakmopos, ¢ Noc/1edyIuuM gblsieaeHueM npeumywecms U Hedocmamkos
UX NpaKmMuyeckozo Ucho/1b308aHusl. basupysicb Ha 8bIN0OJIHEHHOM UCC/Aed08aHUU, 8 pabome hpedcmasieHa as-
mopckas popmyauposka deduUHUYUU «HA/A0208bll NOMEHYUA1», d MAKXCe NOKA3aHA OYeHKAd HA/10208020 NO-
meHyuaaa Poccuu 3a nepuod 2014-2016 z2., ceudemesabcmayoujasi 0 HU3KOM Ypo8He peaau3ayuu HA/10208bIX
so3MoxcHocmeli Poccuiickoti @edepayuu 3a paccmampugaembliii nepuod.

Kawueswle cao8a: Ha10208bill nomeHyuas, 6100xcemHbsill nomeHyuas, 6rodxcemuas cucmema P®, meoic-
6100JcemHble OMHOWEHUS], HA/10208ble NOCMYNJeHUs, PUCKAAbHBIU N0dX0d, pecypcHblll nodxod, HA/10208as1 NO-
JUmMuKa, 20cydapcmeeHHoe ynpas.ieHue 3KOHOMUKOLL.

B coBpeMeHHbBIX YCIOBUAX X031MCTBOBaHHUs HAJIOTOBbIA MOTEHIUAJ SIBJISETCS OJHUM U3 BOXKHEHIIUX
WHCTPYMEHTOB IrOCyZIlapCTBEHHOT'0 PETyJIMPOBaHUsI 3KOHOMHUKH.

BepHoe MCHO/Ib30BaHKUE TOTO WJIM MHOTO BHJA OIO/PKETHO-HAJIOTOBOU MOJIMTUKU MO3BOJISIET AOCTHYD
CleIyIoIuX nejed: 60pbba ¢ HHGASIMEN, JUKBUJAMS 0€3paboTHUIbI, CTAOUIN3aIUS UIH CTUMYJTHPOBaHUE
3KOHOMUYECKOT'0 pPOCTa, aHTULHMK/INYECKOEe PEryJMpoBaHHe 3KOHOMHKH, JOCTH)KeHHEe BHEIIHETOProBOTO
6asaHca. Kak mpaBuJ/io, IepBUYHBIMU HHCTPYMEHTAMU TOCY/JapCTBEHHOIO yIpPaBjeHHs] 3KOHOMUKOMN BBICTY-
MNalT MepONpUsATHS QUCKATbHOU MOJUTUKY, IPUIUHON 3TOMY CIYKHUT MPSIMOE NMOJYUHEHUE 3TUX Mep npa-
BUTEJILCTBY [1].
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