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ARE BETA PARAMETERS STABLE ON THE WARSAW
STOCK EXCHANGE?

Introduction

In highly developed economies, particularly intensive research referring to beta
parameter was carried out. The following features of the beta parameter were tested:
for example its stability, mainly in the context of the exchange cycle phases (bull and
bear market) and the prognostic strength (for example Blume' and Levy?). Fabozzi and
Francis® believe that there is no need to estimate beta parameters for the upward and
downward market cycles separately. The results of Kim and Zumwalts* analyses deny
these conclusions; they have found that beta parameters estimated separately for the
upward and downward market cycles have greater prognostic strength. Other authors,
for example Eubank and Zumwalt’; Chen®; Alexander and Benson’; Fisher and Kamin®;
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Brennan and Copeland’; Lin and Chen'’; Clarkson and Thompson''; Sercu et al.'%
Berger; either confirmed the above conclusion or contradicted it.

There are also plenty of papers published just after 2000, containing studies about
the stability of the beta parameter for developing or post-transition economies.
A relatively large number of such studies refers to the Indian and Polish economy.
One can quote here international papers by Bhaduri and Durai'*, Ray", Sing'¢, Deb
and Misra'” and some studies by Polish authors, for instance by Feder-Sempach,'
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The goal of this article is to investigate the stability of the beta parameter for the
134 largest companies listed on the Warsaw Stock Exchange. The study was conducted
for monthly rates of return in the period between 2005 and 2013, broken down into
periods of growth (bull market) and decline (bear market). The hypothesis which will
be verified is that the parameters of beta are stable. Beta parameters are estimated
using the ordinary least squares method with the use of Sharpe’s single-index model.

1. Methodology of the conducted study

For the study, monthly logarithmic rates of return (108 observations for each
company) were adopted, calculated on the basis of closing prices on the last trading
day of the month (excluding dividend income). Then, the tested period was divided
according to the following two definitions (DEF1 and DEF2):

1. DEF1 - the basic period of the Warsaw Stock Exchange Index (WIG) from the
bottom (the lowest value of the index) to the top (the highest value of the index)
is a bull market and the period from the top to the bottom is a bear market. The
chart of the WIG index is shown below.

2. DEF2 - the period in which the rate of return of the WIG index is greater in the
month t than the rate of return in the month t-1, is a period of the bull market
and period in which the rate of return of the WIG index in the month t is less
than the rate of return in the month t-1, is the period of the bear market.

Figure 1. Chart of the WIG index between 2005 and 2013
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To estimate the beta parameters of the surveyed companies on the bull and bear
market, Beta Dual Market Model (DBMM)* was used in the following form:

Ry=a;+ B D; Ry + Big D2 Ryyig e + € (1)

where:
R g, ¢ — rate of return of the WIG index in the month t,
D, =1 for the bull market and 0 for the bear market,
D, =0 for the bull market and 1 for the bear market,
a; — intercept of the i-th stock,
Bix — beta parameter for the bull market of the i-th share,
Bis — beta parameter for the bear market of the i-th share,
¢; — random term of the i-th stock in the month t.
This model is derived from Sharpe’s single-index model, which has the form:

Ryy=a;+ B; Ry + € (2)

where f; is the beta parameter measuring the impact of the rate of return of the stock
exchange index on the rate of return of the i-th share also interpreted as the ratio of
the sensitivity of the rate of return of shares on changes of the rate of return of the
stock exchange index.

2. Discussion on the obtained results

The results of examination of the stability of beta parameters in the period of the
bull and bear market for the largest companies in the Warsaw Stock Exchange in the
form of the rate of rejection of applied tests are summarised in Table 1.

Table 1. Fractions of rejections of verified hypotheses for surveyed shares of companies

DEF1 DEF2
pval < 0.01 pval <0.05 pval <0.1 pval < 0.01 pval <0.05 pval <0.1
pChow 0.0448 0.1343 0.1940 0.0299 0.1045 0.1567
p0 0.0075 0.0299 0.0672 0.0000 0.0373 0.0672

26 S. Bhaduri, S. Durai, op.cit.
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DEF1 DEF2
pval < 0.01 pval <0.05 pval <0.1 pval <0.01 pval <0.05 pval <0.1
pval_By 0.5075 0.6940 0.7687 0.2313 0.3881 0.5075
pval_Bg 0.5299 0.6791 0.7388 0.2761 0.4478 0.5000
pval b1 0.1493 0.2910 0.4030 0.1418 0.2313 0.3582
pval b2 0.2239 0.3358 0.4030 0.1567 0.2313 0.3060

Source: Own calculations.

Explanatory notes:

. pChow - estimated level of significance in the Chow stability test (HO: beta
during the bull market is equal to the beta during the bear market).

. p0 - estimated level of significance in the Kolmogorov-Smirnov test (HO: distri-
butions of the rests in the model (2) are the same during the bull market and
bear market).

. pval_p;y — estimated level of significance in the test, where HO: estimation of ;
parameter in the model (3) during the bull market is equal to the value of the
same ratio (treated as constant) during the bear market.

. pval_p;y — estimated level of significance in the test, where HO: estimation of f;
parameter in the model (3) during the bear market is equal to the value of the
same ratio (treated as constant) during the bull market.

. pval bl — estimated level of significance in the bootstrap test 1.

6. pval b2 - estimated level of significance in the bootstrap test 2.

The study was conducted using four methods.

In the first one, the stability of beta parameters was checked with the Chow test

(the row pChow). The results indicate that for the vast majority of the analysed

companies there is no reason to reject the hypothesis of equality of beta parameter

in the period of the bull market and bear market. For example, at the level of signi-
ticance of 0.05 for only 13.4% of the companies according to DEF1 and 10.4% of

companies according to DEF2, HO should be rejected but in the remaining 86.6%

and 89.6% of the companies respectively there are no grounds for its rejection.

In the second method, the stability of beta parameters was examined with the

Kolmogorov-Smirnov test (the row p0). The results show that only for a small

number of the analysed companies the p-values for this test are low. For exam-

ple, at the level of significance of 0.1, neither DEF1 or DEF2 values of rejection
fraction for this test exceed 6.7% of companies. The results obtained confirm
the results of the study presented in De¢bski et al.?”.

27 W. Debski, E. Feder-Sempach, B. Swiderski, op.cit.
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3. Inthe next method, the stability of beta parameters during the bull market and
bear market was verified on the basis of t-student statistics*®. The frequencies
of estimates of this statistic for three levels of significance are presented in rows
pval_piH and pval_piB. They show that depending on the period of bull market
or bear market adopted in DEF1 in more than half of the companies (69.4%
exactly in the first case and 67.9% in the second case, for the level of significance
of 0.05), there are no grounds to reject HO, which implies that in most cases
there are no grounds to reject the hypothesis of equality of these parameters.
For the remaining number of companies, that is respectively 30.6% and 32.1%
at a significance level of 0.05, these parameters are not stable. According to the
second definition (DEF2), the beta parameters are stable in the periods of the
bull market and bear market for a smaller number of companies (in other words
there is no reason to reject the hypothesis of their stability), namely for 38.8% and
44.8% respectively. It also means that, according to this test and the definition
of the bull and the bear market, in about 60% of companies beta parameters
in these periods are not stable.

4. Inthe fourth method, the examination of stability of beta parameters during the
bull market and bear market was based on the bootstrap procedure. 10,000 simu-
lations were carried out to check whether these parameters in these subperiods
had the same distributions. Two bootstrap tests were used®. The frequencies for
both tests are presented in rows pval bl and pval b®. The results indicate that at
the level of significance of 0.05, according to DEF1, the hypothesis of stability of
the beta parameters during the bull and the bear market should be rejected for
about 30% of companies, and according to DEF2 - for 23.1% of the companies.
In conclusion, the four methods used to study stability provided grounds for

similar conclusions. First of all, they did not allow for an unambiguous statement
that beta parameters in the period of bull market and bear market for 134 surveyed
companies of the Warsaw Stock Exchange are stable or unstable. In general, it has
been confirmed that for more than a half of the companies (with some of the tests,
it is even more than 70% of companies) these parameters are stable.

28 G.S. Maddala, Ekonometria (Econometrics), trans. M. Gruszczynski, E. Tomczyk, B. Witkowski, Wyd.
Naukowe PWN, Warszawa 2008, p. 116.
29 E. Bradley, R.]. Tibshirani, An Introduction to the Bootstrap, Chapman and Hall, New York 1993.
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3. Summary

The four methods used for examining the beta stability have not produced a clear
answer to the question whether these parameters are stable or not. In general, for more
than a half of the investigated companies (i.e. 60-70%, depending on the method
used) beta parameters have proved to be stable. This means that for 30-40% of the
analysed companies these parameters in the period of the bull and bear market dif-
fer from the statistical point of view. It also means that there is a need for further
research in this field, for example, carried out on a larger sample or divided into large,
medium and small companies.
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Are Beta Parameters Stable on the Warsaw Stock Exchange?

Beta parameter is one of the commonly used measurements of individual stock
or portfolio investment risk and plays a crucial role in modern portfolio theory
particularly in management of financial investment portfolios. Many studies
have been done in this field, particularly on its properties such as stability in the
context of the stock market cycle phases, measuring frequency of rate of return,
length of sample period. However, the number of studies concerning beta param-
eter in the counties of Central and Eastern Europe that have undergone systemic
transformation at the end of the previous century is much lower. Therefore we
decided to study the changes of behavior of the beta parameter in those countries.
The main aim of this article is to examine the beta parameter stability over bull
and bear market conditions on the Warsaw Stock Exchange. The paper presents
an analysis of betas stability for 134 stocks of the largest companies listed at the
WSE during years 2005-2013.

Key words: beta parameter, Sharpe’s single — index model, bull and bear market,
stability of beta, Warsaw Stock Exchange

Les parameétres béta sont-ils stables sur la Bourse de Varsovie?

Le parametre béta est 'une des mesures couramment utilisées des actions
individuelles ou d’un risque d’un portefeuille d’investissement. Il joue un role
crucial dans la théorie moderne du portefeuille, notamment dans la gestion de
portefeuille d’investissement. De nombreuses études ont été réalisées dans ce
domaine, en particulier sur la stabilité dans le contexte des phases du cycle du
marché boursier et sur la mesure de la fréquence de taux de rendement. Cepen-
dant, le nombre d’études concernant le parametre béta dans les états de ’Europe
centrale et orientale, qui ont subi une transformation systémique a la fin du 20éme
siecle, est beaucoup plus faible. Par conséquent, nous avons décidé d’étudier le
parametre béta dans ces pays. L'objectif principal de cet article est d’examiner la
stabilité du parametre béta dans des conditions du marché haussier et baissier sur
la Bourse de Varsovie. Le document présente une analyse des actions de 134 des
plus grandes sociétés cotées a la Bourse de Varsovie au cours des années 2005-2013.

Mots clés: le parametre béta, le ratio de Sharpe, le marché haussier et baissier, la
stabilité du béta, la Bourse de Varsovie
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flBnalotca nu 6eta-Ko3¢pPuuneHTbl Ha BapiaBckoit poHA0BOI Gupxke
cTabunbHbIMKU?

bera-koa¢dpuumeHT MMPOKO UCIONb3YeTCA /I U3MEepPeHNA PUCKOB MHBe-
CTMPOBAHNA B AKI[UU NIV MTHBECTULMOHHBI TopTdenb. OH UTpaeT KII0YEBYIO
pOJIb B COBPEMEHHOII Teopuy nopTdesns, 0COOEHHO B yIpaBIeHNN ITopTdeneM
($uHaHCOBBIX MHBeCTUINIL IIpoBejeHO MHOTO MCCIeIOBaHNIT, KOTOPbIE B OCHOB-
HOM OTHOCSTCS K €T0 CBOJICTBAaM, TAaKMM KaK CTaOMIBHOCTb B KOHTEKCTe CTa-
Anit GOHIOBOTO PBIHKA, CBA3AHHBIX C €T0 I[MK/IOM, B 3aBUCYMOCTH OT YaCTOTBI
U3MepeHNs JOXOAHOCTU MM J/INHBI Ilepyrofa BeI6opKyu. OfHAKO, 3HAYNMTEIbHO
MeHblIle MICCTIeJOBaHMIL, Kacaomuxcs 6eta-koadduimenta B crpanax lenTpann-
Hoit 1 BocTouHoit EBporibl, mpoliefmmnx CUCTEMHYI0 TPaHCPOPMALNIO B KOHIIE
IPOIIIOro Beka. [I0aToMy aBTOPBI pelviy u3y4nThb u3MeHeH1 O6eTa-koapPu-
LMeHTa B 3TUX cTpaHaX. OCHOBHaA Lie/Ib 3TOM CTAThy 3aK/II0YAETCs B MSyYEeHUN
cTabuapHOCTK OeTa-KoaduiireHTa BO BpeMsi ObIUbero ¥ MeBEXKbEro PhIHKOB
Ha BapmraBckoit ¢ponmoBoit 6upxe. CTaTbsi COAEP>KUT aHANMN3 CTAOM/IBHOCTH
6era-koadunyenTa aknuil 134 KpynHeiInx KOMIAHUI, KOTUPYIOIINXCA Ha
Bapurasckoii ponpoBoit bupske B mepuop 2005-2013 rr.

KnroueBsie cnoBa: 6eta-koaddurieHT, ogHOMHAeKCHast Mozenb [laprma, Opranmit
U MeIIBeXUII pbIHKY, BapuraBckas ¢ponmoBas 6upska



