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SIZE EFFECT AND STOCK BEHAVIOR DURING
THE EXPANSION AND CONTRACTION PHASES

OF ECONOMIC CYCLE

An Empirical Evidence from Indonesian Sock Market

Marwan Asri Sw.

Banz (1981) and Reiganum (1981) claim that, in terms of return
creation, small firmstendto performbetter thanlargefirms. Theyimplicitly
claimthat the phenomena (whichisknown assizeeffect) isstableand exists
over the period of examination. This study intends to investigate the
existence of size effect in Indonesian market and more specifically, to test
whether stages of economic cycle (expansion and contraction stages)
determine the existence of the effect.

The results of the study show that size effect does exist in the market
for thewhol e period of observation (1991-2001). However, whentheperiod
is divided into two parts according to the stage of economic cycle, the
statistical analysis results are not supportive to the conclusion about the
size effect.
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I ntroduction

Banz (1981) and Reiganum (1981)
report the existence of anomaly in stock
returns with respect to firm size, which is
then widely known as a size effect. They
find a significant negative relation be-
tween returns and market value of com-
mon equity for samples in NYSE and
AMEX firms, respectively. More specifi-
cally, they contend that smaller firmstend
to yield higher returns than the predicted
returnby using Capital Asset PricingModel
(CAPM). Sincethen, there are quite num-
ber of studies undertaken with regards to
the size effect. For the period of 1980’s
itself for instance, related studies were
performed by Roll (1981), Zeghal (1984),
Brown et a. (1983), Keim (1983), and
some others.

Whereas Banz and Reiganum im-
plicitly assumethat thesizeeffectisstable
and existsover the period of examination,
some other researchers find some differ-
ent patterns. Brown et al. (1983), for in-
stance, document a reversal of the size
anomaly for certain years, and thus reject
the hypothesis of stationary year-to-year
abnormal returnwithregardto size. L ater,
some studies even find evidence that is
contrary to the size effect. Bhardwaj and
Brooks(1993), for example, concludethat
small firm stocks underperform thelarger
ones. Most of them find that the size effect
hypothesisis not valid for all periods.

A number of research have been di-
rected to the rel ationship between the size
effect and economic conditions. Chan et
al. (1985), for instance, investigate the
size effect for the period of 1958-1977in
US market. They conclude that smaller
firmreturnsfluctuate morewith economic
expansions and contractionsthando large

ones. They show further that changes in
defaultrisk premiumarepositively related
to the changes in economic conditions.
Kim and Burnie (2002) perform another
study regarding the size effect and eco-
nomic cycle. Using alpha, residual and
regression methods in their study, they
confirm the occurrence of small firm ef-
fect in the expansion phase of the eco-
nomic cycle but not in the contraction
phase.

Along with the mentioned studies,
this study isintended to test the existence
of the size effect in Indonesian market in
different phases of economic cycle by
applying partly the idea and procedures
employed by Kim and Burnie (2002). In
the beginning section, the characteristics
of small firm proposed by Chan and Chen
(1991)! isinvestigated. Their findingsare
considered asthebasisfor the hypothesis.
Following Kim and Burnie (2002), this
study hypothesizes that the size effect is
determined by the economic cycle.

Resear ch M ethodology

A more descriptive analysis is pre-
sented before we analyze the existence of
size effect during the expansion and con-
traction periods using some quantitaive
techniques. This analysis is intended to
investigate more deeply some possible
characteristic differences between small
and large businesses, especialy in terms
of their productivity and financial lever-
age. Referring Chan and Chen’'s study
(1991), Returnon Assets(ROA) and Debt-
Equity Ratio (D/E) are used to approxi-
mate company’s productivity and finan-
cial leverage, respectively. In their study,
Chan and Chen contend that smaller firms
tendto havelower productivity and higher

1 Intheir study, Chan and Chen (1991) demonstrate that small firms have lower productivity (measured by
return on assets) and higher financial leverage (as measured by debt-equity ratio) than the larger ones.
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financial leverage, and therefore higher
financial risks.

We apply two methods to test the
existenceof sizeeffectinIndonesian mar-
ket. First, we estimate alpha (a) coeffi-
cient, which reflects the risk adjusted ab-
normal return of a particular portfolio
(Jensen 1968). Alphacoefficient is cal cu-
lated by using two models: using single-
betamarket model (Equation 1) and dual-
beta market model (Equation 2). More
precisely, by cal culating al phacoefficient
using single-beta model, we test whether
small-sized portfolioshavehigher Jensen’s
risk adjusted abnormal returnsthan do the
larger ones.

R,=0, +B,R, +€ e, (@D}

Where:
R, = Returnoni™ portfolio at timet,
R = Return on market portfolio at timet.

Dual-beta model is employed in or-
der to differentiate the magnitude of size
effect between expansion and contraction
periods. This model is used under the
assumption that risks, and hence the re-
turns of securities, change in accordance
with economic cycle. As mentioned by
KimandBurnie, thismodel isdescribedin
Bhardwaj and Brooks(1993). Inthismodel,
the phase of economic cycleisintroduced
as a dummy variable, with a value of 0
(zero) if the economy is in a contraction
phase and 1 (one) otherwise. In order to
accommodate the changesin security risk
aswell asinrisk premiumsfor the expan-
sion period, additional intercept (9,,) and
slope (6iB) are introduced in the model.

R,=a,+daZ +BR +0,ZR +e

i2° 'mt i mt it

Where:
R, = Returnoni™ portfolio at timet,

R = Return on market portfolio at timet,
a,, = intercept for contraction period,
a,, + &, = intercept for expansion period,
B,, = slope for contraction period,

ot ém = dope for expansion period.

The second approach used in this

study isbasically anapplication of aregres-
sionmodel that accommodatestheimpact
of economic cycle on small firm returns.
Different from Kim and Bernie, changes
in money supply (M2) are used as the
indicator of economic contraction or eco-
nomic expansion. Theeconomy isconsid-
ered in expansion phase if thereisa posi-
tive change of M2, or otherwise if the
changeisnegative. Themodel isshownin
Equation 3.

R,=0a,+B,R, *YV.,AM+e.. 3

Where

R, = Returnonmarket portfolioat time
t (used as a control variable),

AM = C_hange in money supply (M2) at
timet.

In the presence of size effect, the y,
coefficient will be positiveand significant
for small-sized portfolioand negative-sig-
nificant for larger portfolio. Otherwise,
the economic cycle do not influence the
presence of size effect.

Data and Sample Selection

Thestudy includes 237 stocksissued
in the Jakarta Stock Exchange (JSX). The
monthly returnsare calculated for eleven-
year period (January 1991 to December
2001). Those samples are then arranged
into ten groups of portfolios according to
their sizes (as measured by market capi-
talization) and ranked in ascending order.
The data of money supply (M2) is col-
lected from thereportsof Bank Indonesia.
Table 1 shows the characteristic of those
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ten portfolios during the period of obser-
vation. Portfolios' productivity isreflected
by the return on assets (average ROA)
whiletheportfolios' leverage can be stud-
ied from the average debt-equity (D/E)
ratios. Table 2 consists of average return
and standard deviation of return for each
portfolio.

Analysis

Descriptive Analysis

Before conducting the alpha and re-
gression procedures, we perform a de-
scriptive analysis in order to find out
whether Chanand Chen’s(1991) findings
arevalid for the Indonesian stock market.
In their study, Chan and Chen conclude
that small firmshavelessproductivity and
moreleveragethanthoselarger ones. Table
1 consists of average return on assets
(ROA) and debt to equity ratios (D/E) of
ten size-based portfolios. Thetable shows
thatingeneral, theaveragereturn of assets
haverelatively consistent upward trend as
thefirm sizeincreasesduring theperiod of
observation (1991-2001). In other words,

figuresinTable 1 support ChenandChan’'s
findingsregardingtheproductivity of small
firms. Figure 1 gives us a clearer indica-
tion about the “ direction” of firm sizeand
returnon assets. The* ROA ling” showsan
upward trend following the increase of
firm size.

On the other hand, Table 1 shows a
relatively different fact regarding the co-
movement between companies’ sizesand
their average debt-to-equity ratio. Thelast

Table 1. Return on Assets and Debt to
Equity Ratio of Ten Portfolios

Portfolio ROA D/E
1 1.306 3.763
2 1.273 3.119
3 0.994 1911
4 1.197 5.826
5 1.919 2.776
6 1.733 6.462
7 2.929 7.411
8 3.592 3.009
9 2.758 2.357

10 4,931 2.656

Figure 1. Return on Assets and Debt to Equity Ratio of Ten Portfolios
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row of the table shows no consistent in-
crease or decrease trend of debt-to-equity
ratiosacrossthe firm sizesfor al periods.
Figure 1 supports our findings about the
relationship between financia leverage
and firm size. The figure shows visually
that the average D/E ratios do not move
consistently toaparticular direction asthe
firm sizeincreases. Therefore, in terms of
leverage, we cannot confirm Chan and
Chen’sfindings.

The average returns and standard
deviation of each portfolio are also calcu-
lated and the results are summarized in
Table 2. We present the portfolio returns
inseveral ways. First weshow theaverage
return for thewhol e period throughout the
year (January-December). Second, in or-
der toisolate January’ sanomaly, we sepa-
rate January from the other months of the
year and we calcul ate the average returns

for February-December for thewholeyear
of observation. Finally, we separate the
average portfolio returnsfor two different
stages of the economic cycle, namely ex-
pansion period and contraction periods.
For the full-year period (January-
December), which includes 132 monthly
return data, portfolio 1 has an average
returns of 8.133 percent, which is more
than six timesgreater thanthat of portfolio
10 (1.237%). Also in general, we find a
consistent decreasing pattern of average
return asthefirmsizeincreases. Wefind a
similar pattern when we focus our atten-
tion to February-December, which in-
volves 121 monthly return data. The aver-
agereturn of portfolio 1 (8.634%) ismore
than eight times higher than the average
return of portfolio 10 (which is only
0.989%). Again, if we look at the entire
portfolios, wefind another decreasingtrend

Table 2. Average Returnsand Returns Standard Deviation

of Ten Portfolios (1991-2001)

Portfolio January- . February- . .
December Januari December Expansion Contraction
AvRet SD AvRet SD AvRet SD AvRet SD AvRet SD
1 8133 0079 2623 0069 8634 008 9069 0072 2888 0124
2 8098 0067 -0458 0.056 8876 0.068 7.216 0.066 13.039 0.071
3 568l 0059 -3816 0056 6544 0059 5717 0.059 5479 0.051
4 5349 0049 -0499 0.062 5882 0.048 5321 0049 5512 0.049
5 5434 0053 -0735 0.048 5994 0054 5757 0.054 3622 0.047
6 2874 0045 -3026 0.045 3417 0045 2091 0.045 7.263 0.042
7 209 0048 7579 0045 1591 0.048 2049 0043 2316 0.079
8 0519 0037 -1327 0.039 0688 0037 0076 0037 3006 004
9 1316 0036 0603 0.039 138l 0036 1542 0.036 0.049 0.038
10 1237 0033 3961 0041 0989 0032 0147 0032 7.34 0.036
Average 4073 0051 0491 005 4399 0051 3896 0.049 5052 0.058
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following the increase of company size.?
These results are consistent with Banz
(1981), Reiganum (1981) and other re-
searchers' findingsthat smaller firmshave
greater returnsthandolarger firms. Figure
2aprovidesaclear visual explanationabout
this matter. The January-December and
February-December average returns are
represented by two negative-sloped lines,
indicating negativerel ation between aver-
agereturnsand firm size.

Table 2 also indicates that smaller
firms have higher degree of risk (as mea-
sured by the standard deviation of re-
turns). For the whole year period (Janu-
ary-December), portfolio 1 hasastandard
deviation of 0.079, which is more than
twice as much as portfolio 10's (which is
0.033). This is aso valid for “January
only” and February-December period. For
“January only”, the standard deviation of
thefirst portfolioisabout 1.7 timesgreater

than that of the tenth portfolio, while for
February-December the standard devia-
tion of portfolio 1is2.5timesbigger than
the standard deviation of portfolio 10.

As mentioned previoudly, this study
employschangein money supply (M2) as
an indicator of economic cycle. If M2 has
a positive change, then we define the
economy asin the expansion stage. Con-
versely, we define the economy asin con-
traction stageif thereisanegative change
in M2. For the eleven-year period (1991-
2001), using monthly data, we identify
114 months of expansion and 18 months
of contraction.

Table 2 also shows the average re-
turns (and risks) of each portfolio as pre-
sentedinthelast four columns. During the
expansion period, the average returns of
smaller firmsaresignificantly higher than
that of larger firms. The average return of
portfolio 1 is 9.069 percent, which is ex-

Figure 2a. Average Returnsof Ten Portfoliosfor January-December,
January only, and February-December

Average Return

Portfolio

2However, thistrend isnot valid for January’ s average return. Aswe can see from Table 2 and Figure 2a,
the average returns of ten portfolios for “ January only” tend to be randomly distributed. They do not form any

specific trend, either positively or negatively sloped.
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Figure2b. Aver age Retur nsof Ten Portfoliosfor Expansion and Contraction Periods
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tremely higher than that of portfolio 10
(0.147%). If weinvestigate all portfolios,
then we find that average returns consis-
tently decrease as the size of firm in-
creases. In other words, we confirm the
existence of size effect in the expansion
period. Thisfinding issimilar to Kim and
Burnie'sfor American data.

However, during the contraction pe-
riod, average returns do not form any par-
ticular trend. As shown in the table, the
average returnsduring the contraction pe-
riodtendtoberandomly distributed across
portfolios. Theseresultsindicate that size
effect isnot confirmed for the contraction
period of Indonesian economy. Thisfind-
ing is different from Kim and Burni€'s,
wheresizeeffectisal so present during the
contraction period of US economy.

Figure 2a shows visually the trends
of average returnsfor both stages follow-
ing theincrease of firm size. The “expan-
sion” line has a negative sope, which
indicatesthat theaveragereturnsdecreases
as the firm size increases. The “contrac-
tion” linedoesnot show clearly positiveor
negative trend.

Alpha and Regression Analysis

Theresultsof alphacalculationusing
Equation 1 (for single beta) and Equation
2 (for dua beta) are presented in Table 3.
Thetableisdivided into three panels. The
first panel shows alpha coefficients when
we include al months (January-Decem-
ber) in calculation. The second panel re-
fersto“ January only”, whilethelast panel
shows the results of February-December
alphacalculation.

Table 3, Panel A shows that using
single beta model, we find that smaller
sizefirms have higher a estimate than do
larger ones. a estimate of Portfolio 1
(0.085) for instance, is much higher and
more significant than that of portfolio 10
in Panel A. This finding is valid for all
panels. Using Jensen’s (1968) interpreta-
tion, wemight concludethat smaller firms
have larger abnormal returns than do the
larger firms.

Thelast two columnsof Table3 show
alpha estimates for expansion and con-
traction phases of economic cycle using
dual-betamodel. If weinclude all months
(January-December) in the calculation,
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Table 3. Alpha Estimate Using Single and Dual Beta M odels

Dual Beta
Portfolio SingleBeta - -
Expansion Contraction

Panel A (Jan-Dec)

1 0.085*** 0.098 0.030

2 0.075** 0.067 0.133

3 0.054** 0.054 0.056

4 0.051** 0.052 0.057

5 0.043 0.042 0.038

6 0.023* 0.015** 0.076*

7 0.014 0.012 0.025

8 0.001 -0.005* 0.031*

9 0.008 0.009 0.002

10 0.007 -0.005** 0.075**
Panel B (Jan only)

1 0.006 -0.011 0.048

2 -0.029 0.031 -0.024

3 -0.056** -0.043** -0.074*

4 -0.032 -0.030 -0.034

5 -0.032 -0.036 -0.021

6 -0.355 -0.016 -0.068

7 0.070 0.109 0.004

8 -0.035 -0.036 -0.024

9 -0.032 -0.030 -0.034

10 -0.005 -0.017 0.028
Panel C (Feb-Dec)

1 0.089** 0.102 0.026

2 0.086** 0.074* 0.167

3 0.064** 0.062 0.078

4 0.057** 0.056 0.076

5 0.054 0.052 0.050

6 0.031** 0.020** 0.107*

7 0.012 0.010 0.028

8 0.004 -0.001** 0.039**

9 0.011 0.012 0.008

10 0.007 -0.004** 0.081**

*** ggnificant at 1%; ** significant at 5%; * significant at 10%
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then the values of alpha estimate during
expansion period seem to follow the pat-
tern of our previous finding. Portfolio 1
has 0.098 a pha estimate, while Portfolio
10 has only -0.005, and the alphastend to
have decreasing trend as the firm size
increases. However, some alphas are not
significant, sowecannot draw any conclu-
sion regarding the size effect. This prob-
lem is aso found in Panel C, where we
exclude “January” from our data set. In
this panel we can see that Portfolio 1 has
0.102 apha estimate, while Portfolio 10
has only -0.004. Again, some alphas are
not significant, so we might not be ableto
draw any conclusion of whether (during
the expansion period) smaller companies
to provide higher or lower abnormal re-
turns than do the larger firms.

For the contraction period, it is also
quite difficult to see the trend of the esti-
matefor thisperiod (for all panels). Alpha
estimates fluctuate with the increase of
firmsize. Thealphaestimatefor Portfolio
1 (Panel A), for instance, is 0.030 and

insignificant while Portfolio 10 hasasig-
nificant alpha of 0.075. When firm size
increases from Portfolio 4 to Portfolio 5,
aphaincreasesfrom0.038t00.076. How-
ever, when firm size continuesto increase
from Portfolio 5 to Portfolio 6, a pha esti-
mate decreases from 0.076 to 0.025. This
inconsistency isfound repeatedly in Panel
B and C, and hence, we cannot draw con-
clusionregarding the pattern of alphadur-
ing contraction period. In other words,
during the contraction period, the size ef-
fect isalso inconclusive.

Table 4 shows only the regression
coefficient of money supply change vari-
able(y) of eachportfoliofor threedifferent
panels. If the size effect isthere, y coeffi-
cient will be positive and significant for
small-sized portfolioand negative-signifi-
cant for larger portfolio. Thesevaluesand
signsindicatethat small firmshavelarger
average returnsthan do the big firms, and
conversely, small firms perform worse
duringthecontraction period. Ontheother
hand, the presence of size effect is not

Table 4. Regression Coefficient (y) of AM Variable

Portfolio Panel A (Jan-Dec) Panel B (Jan only) Panel C (Feb-Dec)
1 0.168 0.853 -0.562
2 0.130 0.445 * 0.808 **
3 0.055 0.671 ** 0.475*
4 -0.026 0.846 ** 0.344
5 -0.058 0.879 1.658 ***
6 -0.069 0.517 ** 0.820 **
7 -0.090 0.619 0.917 ***
8 -0.031 0.768 ** 0.630 ***
9 -0.026 0.986 ** 0.672 ***
10 -0.075 * 1.092 ** 0.641 ***

*** gignificant at 1%
** gignificant at 5%
* significant at 10%
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influenced by the stage of economic cycle
if values and signs of y do not follow the
mentioned pattern.

In Panel A, y for al portfolios are
insignificant, even though the trend of y
seemsto show the presence of size effect.
InPanel B and C, wefind that eventhough
some of yare significant, their valuestend
to fluctuate across portfolios. Again, this
is an indication that stages of economic
cycledonot determinethepresenceof size
effect.

Conclusion

In general, the empirical results of
the study confirm Chan and Chen’s find-
ing in terms of relationship between firm
size and productivity. Using Indonesian
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