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Abstract

Importance This article considers and discusses the issues related to the determination of temporal effects on
the securities markets of the BRICS nations.

Objectives The article aims to identify temporal effects on the stock markets of the BRICS countries, as well as
determine the efficiency of these markets, and provide practical recommendations for increasing the yield of
the securities portfolio.

Methods For the study, | used the regression and econometric analyses approaches applying the Microsoft Excel
and Gretl software.

Results The article presents certain results of identification and evaluation of five temporal effects on the stock
markets of the BRICS countries, as well as it determines the efficiency of these markets. Also, it submits practical
recommendations to increase the yield of the investment portfolio. The revealed temporal effects testify to
the inefficiency of the stock markets and assume the possibility to derive excess return if they are taken into
account when building a trade strategy.

Conclusions and Relevance For a number of the indexes considered, temporal effects are typical. This contradicts
the efficient-market hypothesis, according to which the financial asset quotes get formed independently, which
does not allow to draw an excess yield.
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Introduction

» Semi-Strong Form Efficiency. The value of the asset
reflects past information plus all available public

The leading hypothesis of pricing on stock markets
is the Efficient-Market Hypothesis by Eugene F. Fama
[1]. According to this hypothesis, there are three
forms of market efficiency.

» Weak Form Efficiency. The value of the asset reflects
all past information regarding the asset.

" This present article discusses further the subject of the article
published previously: Vatrushkin S.V. Evaluation of the Month-of-the-
Year Effect on the Securities Markets of the BRICS Nations.

Digest Finance, 2018, vol. 23, iss. 2, pp. 172-181.
URL: https://doi.org/10.24891/df.23.2.172

*For the source article, please refer to: BatpywkuH C.B. OueHka
BpeMeHHbIX 3¢ deKTOB Ha pbiHKax cTpaH BPUKC. ®uHaHcs! u kpedum.
2018.T. 24. Ne 4. C. 913-928. URL: https://doi.org/10.24891/fc.24.4.913

information.

» Strong Form Efficiency. The value of the asset
reflects all the information: past, public, and the
insider one.

Considering the given classification, it is clear that it
is not possible to build a trading strategy with
profitability surpassing the market profitability on
the strong form securities market, as all information
is already reflected in prices.

However, in practice, repeated quote movements
were found, depending on a certain period of time,
which were later called Temporal Effects. Their

Please cite this article as: Vatrushkin S.V. Assessment of Time Effects in BRICS Markets. Digest Finance, 2018, vol. 23, iss. 3, pp. 350-360.

350 httpsy/doi.org/10.24891/df 23.3.350



S.V.Vatrushkin / Digest Finance, 2018, volume 23, issue 3, pages 350-360

existence testifies to the weak form of the stock
market efficiency, and it potentially allows to derive
excess return.

This article discusses the five most common
temporal effects: the Day-of-the-Week effect, Turn-of-
the-Month effect, Month-of-the-Year effect, Quarter-of-
the-Year effect (Santa Claus rally effect), and the
Quarter-End effect.

The objective of deriving additional profits when
setting-up the investment portfolio of securities is a
priority for each portfolio manager. The trader builds
a trading strategy taking into account his own idea of
pricing on the securities market. Therefore, the issue
of the possibility of using the knowledge obtained in
the field of temporal effects to increase the overall
portfolio yield without changing its risk is acute.

Moreover, in terms of expanding the area of
scientific knowledge, a clear understanding of the
temporal effects and their stability provides an
opportunity to determine the market efficiency of
each particular stock market.

Based on the results obtained, | am going to form an
efficiency rating of the BRICS nations' stock markets.
This will help expand the area of scientific
knowledge, and it also makes possible to apply it in
practice and theory terms in related areas.

The Month-of-the-Year Effect Study Coverage

This article discusses the temporal effects that are
attributed to the so-called cyclic class when the
prices of financial assets depend on a certain period
of time. In particular, the results are presented on
the following:

* Day-of-the-Week effect. It indicates a dispersion of
financial asset prices depending on the day of the
week. The varieties of this effect are the Monday
effect (securities market returns on Mondays are
less than the other days of the week), the Weekend
effect (stocks exhibit abnormally large returns at
the end of the week), the Friday effect (stocks
exhibit abnormally large returns on Fridays
compared to those on the other days of the week),
etc.

Turn-of-the-Month (TOM) effect. According to this
effect, it is revealed that the stocks returns in the

last days of the month are higher than in the first
days.

Month-of-the-Year effect. It indicates a dispersion of
financial asset prices depending on the month of
the year. The most common type is the January
effect, which suggests an abnormally high yield in
January compared to other months.

Quarter-of-the-Year effect (Santa Claus rally effect). It
indicates a dispersion of stocks returns depending
on the quarter of the year. If the yield in the fourth
quarter is higher than the yields in all the previous
ones, the phenomenon is called the Santa Claus
rally effect.

Quarter-End effect. It indicates a dispersion of
stocks returns within the quarter, namely, that the
returns at the end of the quarter are higher than
the other quarter periods.

The Efficient-Market Hypothesis is the object of great
attention in the world scientific community, and it is
fundamental in determining the fair value of assets.
According to the theory by Louis Bachelier [2]
underlying the definition of the three forms of
market efficiency formulated by Eugene F. Fama, the
prices get formed in much the same manner as
random walking and take into account all the
information available on the market.

In 1980, Kenneth R. French introduced the concept
of Monday effect on the U.S. stock market for the first
time, studying the Standard & Poor's 500 for the
period from 1953 to 1977 (6,024 observations) [3].

He suggested that the stock returns, calculated on
the basis of close-to-close prices, should stay
consistent throughout all trading days of the week
according to the price random-walk hypothesis. So
two assumptions are made.

1. Stock returns are generated only during active
trading and the expected return is the same for
each day of the week.

2.1t is necessary to take into account the weekend
accumulated returns and respectively, the
expected return for Monday should be three times
the expected return for other days of the week.

However, the results obtained rejected both the
assumptions. It turned out that the average stock
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return for Monday was significantly negative. This
phenomenon was called the Monday effect.

This finding evoked a wide response. R,J. Rogalski [4],
L. Harris [5], R.A. Ariel [6], J. Lakonishok and S. Smidt
[71, G.N. Pettengill and B.D. Jordan [8], K. Liano and
J.T. Lindley [9], S.P. Keef and M.L. Roush [10] conduct
additional studies, which confirm the inconsistency
of returns depending on a certain period of time
(day, week, month, year).

Moreover, similar temporal effects are found by J.
Jaffe and R. Westerfield for the stock markets of
Europe [11], R. Aggarwal and P. Rivoli for the stock
markets of Asia [12], G.E. Marrett and A. Worthington
for Australia [13], D. Mbululu and C. Chipeta for
South Africa [14]. In Russia, the study of temporal
effects was done by M. Kurashinov [15], C.B.
McGowan and . lbrihim [16].

In addition, J.C. Singleton and J.R. Wingender confirm
the existence of calendar anomalies for debt
instruments [17], ).S. Thatcher and L.P. Blenman - for
currencies markets [18], K. Liano, G.-C. Huang and
B.E. Gup - for OTC markets [19], E.T. Johnston, W.A.
Kracaw and J.J. McConnell - for derivatives markets
[20], and A.L. Redman, H. Manakyan, K. Liano - for
fiscal asset markets [21].

Different authors explain the reasons for the
existence of temporal effects in the following way:
RW. Sias and L.T. Starks say of the irrational
behavior of individual investors [22]; A. Abraham and
D.L. Ikenberry say of the stock market freeze [23]; A.
Damodaran says of the non-uniform spread of
information releases [24]; G.N. Pettengill, J.R.
Wingender and R. Kohli say of the microeffects [25];
and G.N. Pettengill says of the psycho-behavioral
models of actions of individual investors [26].

A number of publications are considering the
possibility of deriving excess return from temporal
effects, such as the articles by E.H. Chow, P. Hsiao
and M.E. Solt [27], and E.M. Miller, L.J. Prather and
M.l. Mazumder [28].

However, there are no studies on the cross-country
analysis of temporal effects on the stock markets of
the BRICS nations. Neither there is any BRICS stock
exchange efficiency rating on the basis of the
obtained results.

The Investigated Data

As the data for study, we take the values of the
indexes of IBOV, MICEX, RTS, SENSEX, NIFTY, HSI,
SHCOMP, and TOP40, which are the major market
ones for the Brazilian Stock Exchange (BM &
FBOVESPA), the Russian Exchange (PAO
Moskovskaya Birzha - Moscow Exchange), Bombay
Stock Exchange Ltd. (BSE), National Stock Exchange
of India Limited (NSE), Hong Kong Exchanges and
Clearing Limited (HKEx), Shanghai Stock Exchange
(SSE), and the Johannesburg Stock Exchange Limited
(JSE Limited). Thus, all the stock markets of the BRICS
nations are under consideration.

Simultaneous considering of several trading floors
within the framework of portfolio set-up helps
diversify risk, and also take into account the
peculiarities of formation of the Turn-of-the-Month
effect for each particular country.

In order to determine the stability of the considered
temporal effect for each country, the total sample is
divided into five-year sub-periods. All the data taken
cover the period from the beginning of data
publication till June 30, 2015. Fig. 7 shows the periods
of study of each particular index as a time axis.

The Research Methodology

The GARCH (1,1) model (which stands for Generalized
Autoregressive Conditional Heteroscedasticity), first
developed by Tim Bollerslev (1986)', is used as the
principal one. It helps determine temporal effects
and take into account autocorrelation and
heteroscedasticity peculiar for time series of stock
indexes.

Using the other two models with conditional
heteroscedasticity GRJ-GARCH (or  TGARCH)
developed by Lawrence R. Glosten, Ravi Jagannathan
and David E. Runkle?, and EGARCH developed by
Daniel B. Nelson® is inexpedient, as it was confirmed

' Bollerslev T. Generalized Autoregressive Conditional
Heteroskedasticity. Journal of Econometrics, 1986, vol. 31, iss. 3,
pp. 307-327. URL: http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.468.2892&rep=rep1&type=pdf

2Glosten L.R., Jagannathan R., Runkle D.E. On the Relation between
the Expected Value and the Volatility of the Nominal Excess Returns
on Stocks. The Journal of Finance, 1993, vol. 48, no. 5, pp. 1779-1801.
URL: https://faculty.washington.edu/ezivot/econ589/GJRJOF1993.pdf

®Nelson D.B. Conditional Heteroskedasticity in Asset Returns:
A New Approach. Econometrica, 1991, vol. 59, no. 2, pp. 347-370.
URL: https://doi.org/10.2307/2938260
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by Elena A. Fedorova and Evgenii V. Gilenko [29],
because the factors that are responsible for the
effect of negative values of the previous series are
insignificant.

The index yield is a dependent variable, which gets
calculated by the following formula

R,=In(I,/I,_,)-100,

where R is the index yield on day t, calculated as a
yield in logarithmic form from the previous trading
day closing to the current trading day closing;

Icis the /-index value at-the-close of day ¢
le-1 is the l-index value at-the-close of day t - 1.

When considering the Day-of-the-Week effect, the
values of daily yields are used as independent
variables.

R,=D, Ryy+ Dy, Ry + Dy Ry + Dy, Ry, +
+DFrRFr+CPR(t—1)+€t )

where Dy,...Dr is the daily dummy variable equal to
1, if the day falls on the studied day, and O, if
otherwise;

Ruo...R- are the regression coefficients;
R¢-1 is the index yield on the previous trading day;
@ isthe time series autocorrelation factor.

The model removes the constant in order to avoid
full multicollinearity, for if maintaining it, the sum of
the dummy variables would be equal to the
constant. That would be a question of linear
dependence of regressors.

The hypothesis on equality of coefficients on each
day of the week is tested (constant return is
independent from the day of the week).

When considering the Turn-of-the-Month effect, the
values of yields of the first and last nine trading days
of the month are used as independent variables.

R,=const+D R,+D,R,+D,R.+D,R,+D R+
+D,R,+D.,R.+D,;R,;+D,R;+D (R _,+
+D_4R_¢+D_,R_ +D_R_(+D_.R_.+
+D_,R_,+D ;R ;+D_,R_,+D_R_ +¢,,

where D;...Ds is the first-to-ninth-trading-day-at-the-

beginning-of-the-month dummy variable equal to 1,
if the day falls on the studied day, and 0, if otherwise;

D_...D_; is the ninth-to-first-trading-day-at-the-end-of-
the-month dummy variable equal to 1, if the day falls
on the studied day, and O, if otherwise;

Ri...R., are the regression coefficients.

If the null hypothesis on equality of coefficients
regardless of the beginning or end of the month is
rejected, then there is a yield dispersion, which
indicates the existence of the Turn-of-the-Month
effect.

The GARCH model for determining the Month-of-the-
Year effect is as follows:

Rt:D]anRlan+DFebRFeb+DMarRMar+
+DAerApr+DMayRMay+D R]ul+

Jun
+D,50, R g+ Doy Rsep+ Dot Roe +

Aug Sep ~* Sep Oct “*Oct
+ DNov RNov +DDecR Dec+ St 4

where Dja...Dpec is the dummy variable equal to 1, if
the yield on the studied day falls on a certain month
of the year, and O, if otherwise;

Rian...Roec are the regression coefficients.

The constant is also removed in the model. If the null
hypothesis on equality of regression coefficients
deviates in each of the months, the existence of the
Month-of-the-Year effect can be asserted.

When considering the Santa Claus rally effect, the
values of yields of one of the quarters of the year are
used as independent variables.

Rt:DQIRQ1+DQZRQZ+DQ3RQ3+
+D,, Ry, *e,,
where Dgi...Dos is the dummy variable equal to 1, if

the yield on the studied day falls on a certain quarter
of the year, and O, if otherwise;

Ro1...Roa are the regression coefficients.

The null hypothesis on equality of coefficients
(constant return is independent from the quarter of
the year).

When considering the Quarter-End effect, the values
of yields of one of the six periods of the quarter (two
periods per month) are used as independent
variables. This can be presented as follows:

R=DpRp+Dp;Rpy+DpsRps+Dp, Rp,+
+DpsRps+Dpg Rpgte,,
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where Dpi...Dps is the one-of-the-six-periods-of-the-
quarter dummy variable equal to 1, if the day yield
falls on the studied period, and 0, if otherwise;

Rp1...Res are the regression coefficients.

If the null hypothesis on equality of coefficients is
rejected, then there is a yield dispersion in each
particular period of the quarter. This indicates the
existence of the temporal effect within the quarter.

Thus, based on the collected information and to
estimate each of the five temporal effects, | have
constructed a unique econometric model for each of
the considered calendar anomalies. The consistency
of temporal effects is assessed for both the total
sample and the five-year sub-periods.

The Research Findings and the Interpretation

The results of estimation of the Day-of-the-Week,
Turn-of-the-Month, Month-of-the-Year, Quarter-of-the-
Year effect (Santa Claus rally), and the Quarter-End
effects for the maximum period of each of the
indexes are presented in Table 1.

The IBOV index of the Brazilian Stock Exchange (BM
& FBOVESPA) is characterized by the Weekend effect,
the reverse Turn-of-the-Month effect, and the
January effect.

In Russia, the Moscow Exchange MICEX index shows
the Weekend effect, the reverse Turn-of-the-Month
effect, the Santa Claus rally effect, and the reverse
Quarter-End effect. The RTS index with regard to the
MICEX index additionally shows the February effect,
but it shows no Santa Claus rally effect.

The indexes of the two stock exchanges are also
considered in India. The SENSEX index of the
Bombay Stock Exchange (BSE) shows the Weekend
and Turn-of-the-Month effects. The National Stock
Exchange of India Limited (NSE) NIFTY index shows
the reverse Wednesday effect, the Santa Claus rally
effect, and the Quarter-End effect.

The Hong Kong Exchanges and Clearing Limited HSI
index shows the Weekend, Santa Claus rally, and the
reverse Quarter-End effects. The Shanghai Stock
Exchange SHCOMP index shows the reverse Monday
effect, Thursday effect, the reverse Turn-of-the-
Month effect, and the reverse Quarter-End effect.

The Johannesburg Stock Exchange Limited TOP 40
index is the final one in the list to consider. This stock
market shows all the studied temporal effects,
namely the reverse effects of Thursday, Turn-of-the-
Month, December effects, Santa Claus rally effects,
and the reverse Quarter-End effects.

Based on the results obtained, Table 2 presents a
roadmap of the BRICS countries' temporal effects.
Due to transaction costs, deriving excess returns is
unlikely, but ceteris paribus, it is necessary to use the
findings when making trade decisions.

The information provided helps draw conclusions
and develop an efficiency rating of the BRICS
markets, taking into account the assumption about
the dependence of the number of revealed temporal
effects on the form of their efficiency:

« SENSEX index: Two temporal effects;

* IBOV, NIFTY, HSI, SHCOMP indexes: Three temporal
effects per each;

* MICEX and RTS indexes: Four temporal effects per
each;

* TOP 40 index: Five temporal effects.

Conclusion

The article achieved the main objective in the form of
the results of the cross-country analysis of temporal
effects on the stock markets of the BRICS nations. As
well, it determines the forms of efficiency of the
markets under consideration and raises an issue of
opportunities to increase the investment portfolio yield.

The objects of the study were the Russian Exchange
(PAO Moskovskaya Birzha - Moscow Exchange),
Brazilian Stock Exchange (BM & FBOVESPA), Bombay
Stock Exchange Ltd. (BSE), National Stock Exchange
of India Limited (NSE), Hong Kong Exchanges and
Clearing Limited (HKEx), Shanghai Stock Exchange
(SSE), and the Johannesburg Stock Exchange Limited
(JSE Limited).

To achieve the objective, the results obtained earlier
on the Day-of-the-Week, Turn-of-the-Month, Month-of-
the-Year, Quarter-of-the-Year effect (Santa Claus rally),
and the Quarter-End effects were summarized. The
possible causes of temporal effects were also
considered.

Please cite this article as: Vatrushkin S.V. Assessment of Time Effects in BRICS Markets. Digest Finance, 2018, vol. 23, iss. 3, pp. 350-360.
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Based on the collected information and to estimate
each of the five temporal effects, | have constructed
a unique econometric model for each of the
considered calendar anomalies. The consistency of
temporal effects is assessed for both the total
sample and the five-year sub-periods. In order to
provide certain recommendations to increase the
investment portfolio yield in each country, it is
necessary to take into consideration the revealed
temporal effects in each of them.

According to the efficient-market concept, all factors
are taken into account in the stock prices, therefore
deriving excess returns is impossible, and the pricing
is completely described by the risk-yield relationship
function.

However, the detected temporal effects testify to the
inefficiency of stock markets and suggest the possibility
to derive excess returns, considering the temporal
effects when developing a trade strategy.

It should be borne in mind that a calendar anomaly can
only be considered detected if it is consistent and
capable of generating excess returns with consideration
for transaction costs.

Thus, it is highly likely that an investment strategy
based only on yield from temporal effects can not be
built, due to transaction costs.

However, taking into account a particular calendar
anomaly with all other things being equal will reduce
the likelihood of a failed exchange purchase associated
with a particular time period.
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Table 1

Evaluation of temporal effects of the BRICS countries
Index IBOV RTS MICEX SENSEX NIFTY HsI SHCOM TOP 40
1. Day-of-the-Week effect
Monday -0.03 013" 013" 006 0.05 0.02 0.07 011"
Tuesday 0.05 0.04 0.06 0.01 0.01 0.06" 0.04 0.05
Wednesday 022" 0.05 0.03 008" 0.18" 011" 0.08" 0.02
Thursday 021" 0.19" 0.16" 0.06 0.06 007" -0.07" 012"
Friday 0.27" 0.15" 02" 012" 0.09" 0.15" 017" 0.05
j 015" 01" 003" 01" 0.08" 009" 0.07" 0.01
2. Turn-of-the-Month effect
Const 0.148" 0.069 0.045 0.068 0.083 0,094 -0,034 013"
1 02817 0423 0443 0.221" 0.2002" 0.1102 0.275" 0434
2 0.197" 0.319" 0.324" 0.092 0.067 0.158" 0216 -0.1506
3 0.034 0.103 0.047 -0.021 0.006 0.041 0.192" -0.135
4 -0.025 0.304" 0274 0.068 0.085 0.056 0.095 -0.027
5 0.183" 0.124 0.204 -0.035 -0.025 -0.0502 0.214 -0.092
6 -0.162" 0.029 0.025 -0.007 -0.029 -0.042 0.113 -0.077
7 -0.051 -0.006 -0.066 -0.012 -0.129 -0.063 0.031 -0.025
8 -0.033 -0.286" -0.327" 0.007 -0.006 -0.094 0.05 -0.066
9 0.023 0.265 0307 -0.088 -0.064 -0.009 0.023 -0.099
-9 0.028 0.072 0.024 0.052 -0.021 -0.104 0.168 0.075
-8 0.029 0.082 -0.026 -0.033 -0.008 -0.017 0.106 0.039
-7 0.029 -0.0007 0.038 -0.099 -0.085 -0.004 0.0209 -0.117
-6 -0.024 -0.0206 -0.077 -0.139° -0.181" -0.074 0.226" -0177"
-5 -0.166" 0.038 0.134 0.0106 0.032 -0.0501 -0.112 -0.172"
-4 -0.1506 -0.122 -0.105 -0.002 -0.011 -0.053 -0.012 -0.139
-3 0.114 -0.024 0.061 -0.098 -0.127 -0.015 0.176" -0.152
-2 0.076 -0.035 0.117 0.076 0.134 0.005 0.023 -0.1108
-1 0.079 0.121 0.254 0.261" 0.243 0.189" 0.189" -0.084
3. Month-of-the-Year effect
January 0.287" 0.161 0.186 0.019 0.007 014" 0.096 0.07
February 0.253" 0.347" 0376 0.066 0.065 0.097" 0.152" 0.078
March 0.15" 0.035 0.013 0.024 0.0601 -0.049 -0.001 0.007
April 0227 0.102 0.063 0.044 0.015 0.1608" 0.049 0.015
May 0.228" 0.007 0.032 0.087 0.098 0.097" 0.089 0.079
June 0.058 0.148 0.103 0.154" 0.153" 0.042 0.007 -0.011
July 0.152" 0.078 0.037 0.058 0.015 0.162" 0.0104 0.125"
August 0.2" 0.154' 0.111 0.081 0.059 -0.011 0.058 0.087
September 0.223" 0.10005 0.109 015" 0.158" 0.0405 -0.023 0126
October 0.042 0.202 0.235" 0.042 0.088 0.205" 0.1101 0.122"
November 0.032 0.071 0.073 0.107" 0.168™ 01127 0.127" 0.07
December 0.169" 0.165 0.161 0.119" 0.16" 0.113" 0137 0.156"

* Significance level: 10%
** Significance level: 5%
“** Significance level: 1%.
Source: Authoring
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Table 2

The roadmap of time effects of the BRICS countries
Index 1BOV MICEX RTS SENSEX
Day-of-the-Week effect - Monday effect (Not observed ~ Weekend effect Weekend effect Weekend effect

in recent years);
- Weekend effect

Turn-of-the-Month effect

Reverse Turn-of-the-Month

Reverse Turn-of-the-

Reverse Turn-of-the-

Turn-of-the-Month effect

effect Month effect Month effect
Month-of-the-Year effect January effect Not observed February effect Not observed
Quarter-of-the-Year effect Not observed Santa Claus rally effect Not observed Not observed
(Santa Claus rally effect)
Quarter-End effect Not observed Reverse Quarter-End Reverse Quarter-End Not observed
effect effect
Total... 3 4 4 2
Continued
Index NIFTY HSI SHCOM TOP 40
Day-of-the-Week effect Reverse Wednesday effect Weekend effect - Reverse Monday Reverse Thursday effect
effect;
- Thursday effect
Turn-of-the-Month effect Not observed Not observed Reverse Turn-of-the- Reverse Turn-of-the-
Month effect Month effect
Month-of-the-Year effect Not observed Not observed Not observed December effect
Quarter-of-the-Year effect Santa Claus rally effect Santa Claus rally effect Not observed Santa Claus rally effect

(Santa Claus rally effect)

Quarter-End effect

Quarter-End effect

Reverse Quarter-End
effect

Reverse Quarter-End
effect

Reverse Quarter-End
effect

Total...

3

3

3

5

Source:Authoring
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Figure 1
BRICS Index Review Periods, 1965-2016
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