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DYNAMICS OF THE MARKET MODEL IN THE CONTEXT
OF GLOBAL FINANCIAL CRISIS: THE CASE
OF BUCHAREST STOCK EXCHANGE

The purpose of this paper was to conclude whether the market return in Romania is an impor-
tant factor with a great impact on returns for the stocks listed at the Bucharest Stock Exchange.
Based on the sample of 28 stocks listed on BSE, it shows that the market rate of return is not impor-
tant in explaining the variation in stock returns, while the market model considers market return
the only factor with a systematic impact. Furthermore, the stability of the market model coefficients
from period to period can be seen as questionable.
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Jparom IllTean Onpea

JIMHAMIKA PUHKOBOT MOJEJII B KOHTEKCTI
ITIOBAJIbHOT ®THAHCOBOI KPU3U (HA TTIPUKJIAJI
®OHI0BOI BIPXI BYXAPECTY)

Y cmammi noxazano, uu € dan Pymynii punkoeuil npubymox 6axciueum HUHHUKOM, U0
enaueae Ha npubymox no axyiax na gpondosii Gipxci byxapecmy. Ha ocnosi éubipku 28 naxemis
akuyiil, wo Komupyromucs Ha ondosii Gipxuci Byxapecmy, noxazano, wo punkosuli npubymox e
€ 20406HUM YUHHUKOM 3MIH y npubymroeocmi axuiil, a PUHKO6A MO0eAb 66ANCAE PUHKOGUIL
npubymox e€ounum ¢paxkmopom i3 cucmemamuunoro Odiero. Kpim moeo, cmabiasvnicmo
Koegbiuyicnmie punko6oi mode.i 6id nepiody 00 nepiody MoXCHA 86aAXNCAMU CYMHIGHOIO.

Karouosi caosa: npubymrosicme axuyiil, punkosa npubymkogicms, ceimoea ¢hinarncosa Kpusa,
PUHK08A MOOenb.

Jparom IIlTedhan Onpea

JIMHAMMKA PBIHOYHO¥ MOJIEJIN B KOHTEKCTE
ITIOBAJIBHOI'O ®PUHAHCOBOTI'O KPU3UCA
(HA IPUMEPE ®OHJIOBO¥ BUPXKU BYXAPECTA)

B cmamve noxaszano, sieasiemes au 6 Pymvinuu polnounas npubolab 6axcHoim Gpaxmopom,
GAUAIOWUM HA NPubbLLIL NO aKuyusam na (ondosoi oupyce byxapecma. Ha ocnose eviboprku 28
naxemoe axuuti, KOMupyrouwuxcsa Ha gondosoii 6upyce byxapecma, noxazano, 4nmo pviHouHAs
npubbLIL He A6AAEMCSL 2AA6HBIM (DAKMOPOM UMEHEHUN 6 00X00HOCMU AKUUL, 4 PbIHOYHAS
MOOeab cuumaem poIHOUHYIO NPUOBLIL COUHCHGEHHbIM (AKMOPOM C CUCHEMAMUMECKUM
6o30eticmeuem. Kpome mozo, cmabuivnocmo ko3ghpunuenmos poirouroli mooeau om nepuooa K
nepuooy MONCHO CHUMANDb COMHUMEAbHOI.

Karoueswie caosa: doxodnocms akuyuil, pulHOUHAs 00XOOHOCHb, MUPOBOU UHAHCOBYII KpU3lUC,
DbIHOUHASI MOOenb.

1. Introduction. A major challenge in financial research that has been addressed
in multiple studies is the understanding of the behavior of stock returns and in par-
ticular the factors that help explain their variation. A recent study by Subrahmanyam
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(2010) compiles a number of factors that were found to be significant in explaining
the variation in stock returns. The research focuses only on the determinants of stock
returns at the US capital markets, often considered efficient in terms of information.
Compared to developed capital markets, on emerging capital markets the informa-
tional efficiency is questionable (Dragota and Mitrica (2004), Pele and Voineagu
(2008), Dragota et al. (2009a) in the case of Romanian capital market, Dragota and
Tilica (2012) on capital markets for ex-communist countries in Eastern Europe). The
capital market in Romania is characterized by low liquidity (Dragota and Mitrica
(2004), Geambasu and Stancu (2010)), and the education of investors that place their
capital at Romanian market is relatively limited, the investment being mostly specu-
lative (Dragota and Serbanescu (2010)).

In the context of the capital market in Romania the first purpose of this paper is
to test the market model proposed by Sharpe (1963), which considers the market
return as being the single and the unique factor with a systematic impact on stock
returns. In other words, the study will conclude if the market rate of return in
Romania is an important factor in explaining the variation in stock returns, for the
case of the Bucharest Stock Exchange (BSE).

Given the 2008 global financial crisis that rocked the whole world, financial mar-
kets being contained by panic that led to profound decreases in trading volume and
important corrections in stock prices, this research subsequently aims to test the
power of market rate of return in explaining changes in stock returns over different
periods: before the financial crisis, during the financial crisis and immediately fol-
lowing the financial crisis. Also in this context the evolution of the market model
coefficients is analyzed for the periods established by this study, because under the
philosophy of the model the coefficients are constant over time.

Further, the paper is structured as follows: in Section 2 the literature review is
presented, Section 3 presents the data and methodology used, Section 4 states the
results and in Section 5 the study is concluded.

2. Literature review. Some problems in the applicability of the market model are
given by the classical assumptions for residuals in the market model equation. Thus,
heteroscedastic errors and autocorrelated errors could lead to misinterpretation of
tests in terms of statistical significance for the market model coefficients (Brooks,
2008). In terms of studies, Fama et al. (1969), Martin and Klemkosky (1975),
Brenner and Smidt (1977) concluded that heteroscedasticity is not a serious problem
in estimating the market model. On the other hand, studies by Belkaoui (1977), Bey
and Pinches (1980), Karathanassis and Philippas (1993), Diebold et al. (1993) con-
cluded that heteroscedasticity is widely present in the market model.

The problem regarding the autocorrelation of errors in the market model is as
important as the hereroscedastic errors. Schwartz and Withcomb (1977) concluded
the existence of autocorrelation coefficients in errors that are statistically significant.
Based on these results they investigated different causes of this phenomenon. The so-
called Fisher effect’ is responsible for the existence of autocorrelated errors. Over
time this effect was mainly attributed to the thin trading phenomenon. Thus, a num-
ber of studies have concluded that thin trading could bias the volatility coefficient

2 See Fisher, L. (1966). Some New Stock Market Indexes. Journal of Business, Vol. 39, No. 1, p. 191-225.
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estimates suggesting different methods for correcting this bias. In this respect, studies
by Scholes and Williams (1977), Dimson (1979) and Cohen et al. (1983) may be men-
tioned. However, many other studies (Bartholdy and Riding (1994)) in the case of
New Zealand capital market, Beer (1997) on the case of Belgian capital market and
Diacogiannis and Makri (2008) in the case of Greek capital market) have refuted the
results of the proposed correction techniques, the method of least squares being con-
sidered most appropriate for estimating the volatility coefficient.

Another problem in estimating the market model coefficients is the length of
the return interval used (daily, weekly, monthly etc.) to estimate it. Interesting
results are provided by Pogue and Solnik (1974). They estimated equation of the
market model using series on daily, weekly, biweekly and monthly returns and
found that on average the volatility coefficient estimates in monthly returns are
higher to those estimated in daily returns. The sensitivity of the volatility coeffi-
cient estimates according to the length of the return interval used is reported by
many other studies (Handa et al. (1989), Corhay (1992), Frankfurter et al. (1994)
and Diacogiannis and Makri (2008)). A possible explanation of the volatility coef-
ficient instability attributed to the length of the return interval used is given by the
impact of new information on stock prices which are not immediately incorporat-
ed due to lack of continuous trading (see Scholes and Williams (1977), Cohen et
al. (1983)). Recommendations on choice of return interval to estimate the volatil-
ity coefficient arise from the study of Daves et al. (2000) which suggests using daily
return series because they produce the lowest standard error for the volatility coef-
ficient estimates. Furthermore, the length of the return interval used has impact on
the coefficient of determination associated with the market model. Pogue and
Solnik (1974), Dimson (1979), Brailsford and Josev (1997) and Diacogiannis and
Makri (2008) reported an increased coefficient of determination if the length of
the return rises.

For a proper application of the market model the assumption is made that its
parameters are stable over time. A number of studies have questioned the stability of
the volatility coefficient, a plausible hypothesis being that it varies over time. The vari-
ation may be due to microeconomic and macroeconomic influences (Rosenberg and
Guy (1976a, 1976b), Jagannathan and Wang (1996)). This hypothesis is further sup-
ported by several case studies of developed capital markets (Jacob (1971), Blume
(1975) and Fabozzi and Francis (1978)) and for emerging capital markets (Dragota
and Filip (2005) for the capital market in Romania).

3. Database and methodology. The database used in this study consists of histor-
ical returns of 28 stocks listed at BSE. Stocks were selected based on the number of
days that were traded during the period analyzed. The source for the data series is the
official site of the SSIF Broker (www.tranzactiibursiere.ro). The period for the analy-
siswas 21.11.2005 - 30.12.2011 corresponding to the maximum time frame for which
all the relevant stock information could be retrieved. A selection statistics was built as
the ratio between the number of days in which a stock traded and the total number of
trading days in the period analyzed. After calculating the selection statistics for each
stock in the initial sample of 45 companies, the average of selection statistics was
determined. On average the stocks in the sample were traded in about 73% of the days
of the period. In other words, on average stocks traded in about 3.7 days in the five
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days of the week. Further, individual statistics were compared to the average in the
sample. The 28 stocks selected are those for which the selection statistics are greater
than or equal to the average sample. Using such selection criteria the most liquid
stocks listed at BSE were selected, as lack of liquidity may distort the results of econo-
metric tests used in assessing various hypotheses (Dragota and Mitrica, 2004). Since
the series of prices registered days in which the stocks were not traded, attributing the
previous day's price for the nontrading day was chosen as a method to correct”’.

In this study, the market portfolio was proxied by the BET-Composite index
(BET-C). The problem with empirical investigations is that in practice we cannot see
this theoretical market portfolio (Roll, 1977) and therefore the author employed dif-
ferent stock indices as a proxy for the true market portfolio. The general idea is that
these market indices employed as proxies for the market should include many stocks.
For Romanian stock market, the current work chose the BET-C index to represent
the market portfolio, as BET-C includes all the stocks traded at the BSE and is,
therefore, more suitable to proxy the true market portfolio in comparison to the offi-
cial index BET (which only includes the 10 most liquid stocks from the BSE).

After selecting the stocks that will be used in the analysis and establishing the
index that is supposed to highlight the overall return of Romanian market, the daily
returns series were calculated:
where :

Rt =In(F¢)=In(Fy),

R; , — denotes the continuously compounded return for the common stock 7 at
time 7;
P; , — denotes the natural logarithm of the price for the common stock / at time

For daily returns to be comparable over time, in the case of each company in the
sample, corporate actions (stocks issue to pay dividends, splits, consolidations etc.)*
that have occurred over time were identified. Therefore, these corrections were made
to avoid the presence of extreme values (outliers) in the data sets that lead to distor-
tions of econometric results (Brooks, 2008).

After building the series of daily returns for the period 21.11.2005 - 30.12.2011,
in order to focus on the importance of the market rate of return in explaining the vari-
ation of stock returns, the initial time frame is divided into 3 periods: the pre-crisis
period (21.11.2005 - 24.07.2007), the crisis period (25.07.2007 - 25.02.2009) and the
instability period (26.02.2009 - 30.12.2011). The dates corresponding to 24.07.2007°
and 25.02.2009° were chosen as thresholds to split the database because they repre-
sented important moments in the BET-C index evolution. After these dates the rela-
tionship between stocks returns and the market return may suffer significant changes.

3 See Bartholdy, J., Olson, D. and Peare, P. 2007. Conducting event studies on a small stock exchange. The European
Journal of Finance, Vol. 13, No. 3, p. 227-252.
Data on corporate actions were taken from the official site of the Bucharest Stock Exchange — http://www.bvb.ro.
The moment when BET-C showed maximum historical quotation (see Appendix).
The moment when BET-C showed minimal historical quotation (see Appendix).
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Next, with the series of daily returns for each period, the study will estimate the
market model equation using the method of least squares:

Rig=0;+B; "Ry +&is (1)
where:
o; = the intercept of stock 7, which shows the impact of all stable factors of the
returns with the exception of the market return;
B; = volatility coefficient of stock 7, which shows the sensitivity of stock return to

market return;

Ry, = denotes the continuously compounded return for the market at time

g;,= error term at time 7 quantifying the influence of random factors character-
ized by zero mean, no correlation with an error term at any time, lack of correlation
with the explanatory variable (Ry,,) and constant variance (homoscedasticity).

If the errors do not have constant variance, the paper will apply the correction
proposed by White (1980) and if errors are autocorelated it will apply the correction
proposed by Newey and West (1987).

The study follows the evolution of the coefficient of determination, the inter-
cept, and the volatility coefficient from one period to another. Concerning the evolu-
tion of the coefficient of determination this study follows the 3 periods analyzing the
size of the estimates.

Regarding the evolution of the intercept and the volatility coefficient, the study
will test their stability. First, the study determines the periods for which testing will be
done. After, these periods will be divided into 2 subperiods. For this approach, the
first period is 21.11.2005 - 25.02.2009 (7) which was divided in 2 subperiods:
21.11.2005 - 24.07.2007 (T,) and 25.07.2007 - 25.02.2009 (7). The date 24.07.2007
was chosen to split the first period because after this moment the BET-C index has
seen a downward trend, this threshold marking the end of a period of strong growth
(see Appendix). Thus, the major change given by the influence of the global financial
crisis could lead to structural changes in the market model coefficients. The second
period is 25.07.2007 - 30.12.2011 (7) which was divided in two subperiods like in the
first case: 25.07.2007 - 25.02.2009 (7;) and 26.02.2009 - 30.12.2011 (7}). For this

case 25.02.2009 was chosen to split the second period because after this point there is
a return to the upward trend in the index evolution (see Appendix). As in the first case
the recovery could lead to structural changes in the market model coefficients.

In the second phase it will estimate equation (2) which is a modification of equa-
tion (1) built in order to test the stability of the market model coefficients for the peri-
ods analyzed (Fabozzi and Francis, 1977; Brooks, 2008):

Rt =0ty +Bq; "Ry + 000, "Dy +Bo; "Dy * Ry + Uiy, (@)
where:
D, = dummy variable which takes value 1 for fe 7;and 0 for e 7).
The coefficients attached to dummy variables o, ; and 3,; measure the differen-
tial impacts of the global financial crisis on coefficients ¢, ; and j3,; of stock i, because

the dummy variable takes the value 1 only during the crisis period. Furthermore, if the
o, is significantly different from zero is can be concluded that the intercept is not
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stable from one subperiod to another. For f3,; significantly different from zero the

conclusion is the same as described above.

Following the presentation of the methodology, the next section presents and
discusses the results.

4. Results. This section is divided into 2 parts. The first part presents the results
of the market model equation estimates for the 3 periods considered. Concurrently,
the study presents the evolution of the correlation coefficients between stock returns
and market. In the second part, this paper presents the evolution of the intercept and
volatility coefficient estimates previously calculated. The current work follows the
stability of the coefficient estimates from one subperiod to another and the global
financial crisis influences on the evolution of coefficient estimates.

After estimating the regression equations for each period, it can be observed
(Table 1) that the intercept is significantly different from zero for a low percentage of
stocks in the sample regardless the period analyzed. The intercept is the coefficient
which shows the impact of all stable factors of the stock returns with the exception of
market return. The fact that the majority of intercepts are not significantly different
from zero can lead to two conclusions. The market return is the only factor with a sys-
tematic impact on stock returns or the impact of other factors, not identified by the
model, is compensated. Regarding the second conclusion, works such as Ross (1976),
Fama and French (1993) suggest several determinants stock returns. Hence, using
multifactorial models can better capture the evolution of the stock returns.

Regarding the volatility coefficients, they are significantly different from zero
and positive for each stock in part and for all periods analyzed. Furthermore, using
the t-Student test we observed that the average of the volatility coefficients of the pre-
crisis period is significantly different from that of the crisis, for the significance level
of 1%, and the crisis volatility coefficients increased on average by about 33.2%.

The correlation coefficients between stock returns and market return have fluc-
tuated. For the most stocks in the sample, the correlation coefficients increased dur-
ing the crisis to pre-crisis period and decreased during the instability to the crisis peri-
od. In other words, trends in crisis stock returns are more closely related to the mar-
ket return evolution. Furthermore, the relation is positive for all 28 cases indicating
that trends in stock returns and that of market return evolved in the same direction.
Moreover, using the t-Student test we observe that the average of the correlation coef-
ficients of the pre-crisis period is significantly different from that of the crisis for the
significance level of 1%.

In the first part, the table presents the number of the stocks for which the coef-
ficient estimates (&; and f3)) are significantly different from zero (see columns 2 and
3) and the number of stocks for which the correlation coefficient estimates (g;) are
significantly different from zero (see column 4). Afterwards, the next 4 columns show
the estimated coefficient averages.

Moving towards the analysis of the coefficients of determination, we can see that
the importance of the market rate of return in explaining the variation in stock return
increases with the appearance of the global financial crisis influences. On average, the
coefficients of determination from the crisis period are significantly different from
those during the pre-crisis period at the significance level of 1%. More than that, on
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average the coefficients of determination from the crisis period increased to 140% of
those from the pre-crisis period. However, the average coefficient of determination is
approximately 32% during the crisis period. The small percentage of stock return
variation explained by the market rate of return, suggests the existence of other fac-
tors that can have impact on stock returns. In this respect for the capital market in
Romania future studies should try to identify new factors that could have a systemat-
ic impact on stock returns.

Table 1. The market model estimates and the correlation
coefficient estimates for the three periods analyzed

Q Bi P o B p R

Period

Pre-crisis 7 2 12810128, 0 0.000686" 0.690343"|  0.325675°| 0.132729"
Crisis 0 4 1281 0 | 28] 0 | -0.000425"| 0919221"| 0.541368"| 0.311250"
Instability 1 1 128 0 28| 0 0903521  0.471879'| 0.251782"

Number of
stocks 28
examined

* Estimated averages are significantly different from zero at the significance level of 1%
Estimated averages are significantly different from zero at the significance level of 5%
Estimated averages are significantly different from zero at the significance level of 10%

! Represent the average of the coefficients of determination.
2 The intercept estimate is significantly different from zero and positive.
Source: Author calculations.

Second, the equation of the market model embodies the implicit assumption
that the parameters (¢; and f;) are constant for the entire sample, both for the data
period used to estimate the model, and for any subsequent period used in the con-
struction of forecasts. Thus, testing the stability of the coefficients from one subperi-
od to another appears to be an important step in evaluating the forecasting charac-
teristic of the market model in the case of Romanian capital market.

Table 2. The stability of the market model coefficients

Period (fz, ; /§2 i fe [ﬁ{,
First period 9 16 2 12
Second period 5 13 1 7
Number of stocks examined 28

Source: Author calculations.

The table presents the number of stocks for which the coefficient estimates (¢;
and f3) are significantly different from zero (see columns 2 and 3) and for which the
estimated coefficients are significantly different from zero and positive (see columns
4 and 5).

Studying the results in Table 2, the first conclusion that can be drawn is that the
stability of volatility coefficients is much lower than the stability of intercepts regard-
less the period analyzed. What is interesting to note is the sign of coefficient estimates.
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A positive sign suggests that the coefficients have been raised over the subperiods ana-
lyzed, and a negative sign indicates their downward trend. For the first period ana-
lyzed, what is important to note is the upturn in the volatility coefficients for 75% of
stocks characterized by an unstable volatility coefficient. This result is supported by
the observation made in the first part of this section, where the study found that the
average of volatility coefficients of the crisis are significantly different from those of
pre-crisis period, and they have increased on average by 33.2%. These results have
great significance for portfolio managers, as in times of crisis when the general mar-
ket trend is down, good management involves identifying those stocks that are less
sensitive to changes in the market return’. In the second period, the volatility coeffi-
cients record an unstable evolution from one subperiod to another. However, in this
case the study could not identify a general evolution of the volatility coefficients,
rather being two clusters®.

In conclusion, the lack of stability coefficients rises many questions on the mar-
ket model applicability to forecast stock returns in the case of Romanian capital mar-
ket. A possible improvement of this deficiency of the market model can be achieved
through a dynamic portfolio management, consistent with the time at which the
transactions are made’.

5. Conclusions. Since the average daily market capitalization of the sample used
is about 69%" of the overall capitalization of the Bucharest Stock Exchange for the
period 21.11.2005 - 30.12.2011, basing on the results presented throughout the paper
we can draw some general conclusions.

The market rate of return is not important in explaining the variation of stock
returns although the market model considers market return the only factor with a
systematic impact. The analysis performed on different periods (the pre-crisis,
the crisis and the instability period) showed that the market return had the great-
est impact on stock returns in the same time with the global financial crisis influ-
ences. However, on average, only 32% of the variability of stock returns is
explained by the market rate of return during the crisis period. In other words, the
remaining 68% of stock return variances is attributed to random factors repre-
sented by the residual variable in the model. According to these results, it seems
unlikely that the market return can be the only factor with a systematic impact on
stock returns in the case of Romanian capital market. Identification of other fac-
tors in the case of Romanian capital market is an important issue for future stud-
ies.

Second, the stability of the market model coefficients from period to period
raised questions. For the first period under analysis (21.11.2005 - 25.02.2009), what
is important to note is the upturn in the volatility coefficients for approximately 75%
of stocks characterized by an unstable volatility coefficient. The volatility coefficients
increased on average by about 33.2% during the crisis to pre-crisis period. This last
result has great significance for portfolio managers as in times of crisis when the gen-

7 Financial practice emphasized the existence of volatility coefficients generally positive, rarely identifying negative
volatility coefficients.
21.4% of the volatility coefficients have a downward trend, while 25% have an upward trend.
o For more details see Dragota et al (2009b), p. 59 -60.
Calculated on the basis of data from http://www.bvb.ro site.
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eral market trend is down, good management involves identifying those stocks that
are less sensitive to changes in market return.
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Appendix. The appendix presents the quote evolution of the BET-Composite
index for the period 18.11.2005 - 30.12.2011, according to data from
http://www.tranzactiibursiere.ro.

The quote evolution of the BET-Composite index

Quote
I
[an]
Q
Q

= BET-Composite

Date
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