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1. INTRODUCTION

T e Behabiolt OJ Motrysidn stack Ptiees

The Kuala Lurnpur Stock Exchange (KLSE) provid€s trading facilities for common

equities, preferred stocks, Malaysian government securities, corporate debt securities,

transferable subscription rights andwa ants. At the end of February 1993, KLSE's market

capitalisation totalled US$97 billion for 373 listed companies (which consisted of 318 on

the main board and 53 companies on the second board) with an annual repo(ed trading

value vorth USS20 billion for 1992. Its market capitaiisation is the sixth Iargest in Asia,

after the stock exchanges of Tokyo. Osaka, Hong Kong, Taiwan, And Korea.r Although

initial public trading of Malaysian corporate securities goes back to May 9, 1960, the

behaviour ofits stock prices remains relatively unknown to academic researchers outside

Malaysia.t

The najn purpose ofthis study isto document lhe intraday and interdayprice behaviour

ofMalaysian common stocks. We examine the return and risk behaviour of both the KLSE

composire lndex (CI) and its component common soicks. Since its introduction in 1986,

the Cl has served as the benchmark index for the MaLaysian stock market. The Cl is a

value-weighted average of component stocks. The 85 companies represent the Malaysian

blue chip stocks thai are actively iraded and, consequently, closely followed by local and

foreigninvestors.3Sincethebehaviourofindividualstockreturnsandthatofindexrelurns

are differentin terns ofautocorrelatjons, pricereversals, and varianccratios. the availability

) see Rhe! 11992) dnd Rh?e antl ChorE 1t992)iar the .umt latu .l thz Asian cupitut nnkex

) R.fet la Mar., and BankinE h MaLayid prblishel b, tha E.anohi.s Dapanheht aJ B@k N.qara Malalso
(1989)Jor ar ereLtent.re^i.\t.fthe in$n iondl ba.k/auhtl dad histarJ.l the Molortior .dpital tnarket

t Uatil 1DD3 the KLjE cI rds srppk'n.ned bt lubihnn* l.r edch af Jire ihdtenes ntlutln\: ihtushat
Fa iacks), lrto\ciat (33 n..ts) ptapert! (32 notks), tin 112 na(k\), antt ptdntdtbn (17 i.cks)
with the ?tceptun .l the |tululItt tnde', dlt tubintlic.s incLde thc .,hateir. he al .o,nPahies tn

ea(h ol the ihduen?s The KLSE has ako Lahpile.l the SeLoad Board Inde, tince Jhudn 1991
A hew ndet .all.d the h.hdhE. Mao Board All.Shdte lhd.r (EMAS) 

"6 
lauk hed on a.tob.r 16 l99l

AIL indi.?s int.tlu1d br the KIjE tnclud,B the Ct, are adjuned Jbr diridend ralment onar inq
t. 50 sen aal dbarc The P CAP Research Center of The Unire'si1, .f Rh.de lslunl .onpiLes
otu releases b.1h tdl@-ahd eq@lLt.||eiShted .lailf .ahpotne narket Portfolio rertrns The PACAP

Malarsoa Inder Rerths dt. .olnpt?tl \rlth .nd wtthaut dividenl reiarestneht wnh laauar, t t97t as tht
be|inaihr ddk af the retun lhes For a detaited des..ipti.tn .n cI and i^ subinli.r\. tee Kak (1993)
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Chang et al. (1993) finds a negative difference between the sum of TOPIX index

retum variances during two intraday intervals(i.e., ovemight non-trading period and daytime

pedodftommoming open to aftemoon close) and the 24-hour interday index relum variance.

They obs€rve the same results when the sum of return variances for any number of the

parlitionedtime int€rvals is comparedwithth€ retum variances forthewhole period, which

is shorter than the 24-hour period- These results based on the TOPIX index rctums are

different from Amihud and Mendelson's (1991) findings based on 50 Japanese stocks that

showpositive differences. Chang etal. suggest that their contradictory results are jnfluenced

by positive cross-€ovariances across securities first identified by Lo and MacKinlay (1990)

to explainthe contrarian profits inthe absence ofnegative autocoffelations ofindex return

series. Cl'4ng eL al. Lnher reporr Ihdl the correlalions berween lhe adjacenl index ;eturn

series are consistently positive for the TOPIX portfolio returns, whereas Amihud ard

M€ndelson (1991) show different results, reporting negative correlalions using individual

common stock r€turn series. Here, the availability of price data on both the CI and its

component stocks makes it possible to study the different behaviour ofrhe index retums

and individual stock returns.

Motivated by Lo and MacKinlay's (1990) and Mech's (1992) findings that small nrm

stock retums lag large firm stock retums, we partitionrheCl componentstocks into subgroups

based on firm size as well as on trading volume. At leasi two inleresting hypoiheses can be

tested using siz€-and volume-sorted portfolios. lt is exp€cled that small size-firns and

firms with low trading volume would experience more frequenlprlce feversals as indicated

by negative autocorrelations.6 As an extension ofthe firsthypothesis, it is furlher expected

that small-size firms and firms with low trading volume would show a more rapid decline

in their volatiliiy as the trading proceeds.

lhe remainderofrhi\ paper is otganiTed as follow<: llrraddyffd rrrerdJy rerurns

and volatility oftheCl portfolio are analysed in Section 2. The risk and return behaviour of

the Cl component stocks are analysed jn Section 3. Further analyses of autocorrelalions

and price reversals are presenied in Section 4 to contrast the price behaviour oflhe market

portfolio and its component stocks. Summary ard conclusions are presented in Section 5.

ft-if c

- lL iri

-E i--.:

6 Thir htp.thztit is consitent \ith Adihud and Mendelson
(1992) tupo s th.t lm sie has vry lrne i^pact n the

(t99t, | 1771) and RotL (1934) Hoeeve. Mech
ptum oubcaftekti.ft nhen r.luh wriance is
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Table I
Summary Statistics for Intraday Composite Index Behaviour

The sludy period is from Februey 3, 199010 F.bruary 10, 1992 with 447l.ading days. Inrraday l5-
minute retu.ns, rt, de calculated using r, = log(I/Ii 1) x 100, where I signifies lhe cI observed at
minnte i dd I,, is rhe CI observed at i-15 tninutes. The 15-minut.{oturns are averaged across 447
trading days. Additionally, five sets ofinhaday retu.ns for lime int€ryal long€r lhan 15 minutes are

report€d to contrast the price behaviour between bading and nonhading periods: They are: (i)
ovonight nortrading period return computedusingfie noming open CI and the afternoon closing
CI on the precedirg day; (ii) Iunch break return between the norning closeand the afternoon open;
(iii) retum ov6 the momiry trading sessionliv) rcturn over the afternoon tradins session; (v) daytime
reiurn computed lsing the Dorning opening CI and the aft€rnoon closing Cl.

Period Averag€ R€turn (57,) Varianc€ (xr0{) Skewness Kurtosis

Ovemight

l0:00-10:15 a.m.

10:15-10:30 a.m.

10:30-10:45 a.m.

10:45-11:00 a.m.

11r00-l l:15 a.n.

1l:15-11:30 a.m.

11:30-11:45 a.m.

11:45-12r00 noon

12:00-12:15 p.m.

12: t 5- 12:30 p.m.

Lunch Break

2130-2145 p.m.

2:45-3:00 p.m.

3i00-3r15 p.m.

3:15-3:30 p.m.

3:30-3:45 p.m.

3:4s-4:00 p.m.

Morning Trading Session

Afternoon Trading Session

Daily Trading S€ssion

0.0452

0.0548

-0.001?

-o.03'7'7

-0.0303

-0.0234

-0.02t2

-0.0113

-0.0063

-0.0128

-0.0160

-0.0087

0.0218

-0.022r

-0.017'7

-0.0102

0.0068

o.0422

-0.1060

0.0209

-0.0938

0.1212

0.0640

0_0509

0.0307

0.0233

0.0144

0.0129

0.0160

0.0129

0.0141

0.o2'72

0.0300

0.0330

o.0427

0.0 t 59

0.0161

0.0308

0.0258

0.8181

0.1844

1.3411

-1.2690 39.2109

3.7386 33.3968

-o .'127 5 ',7 .9090

-1.1188 8.6292

-l.8882 13.8628

-o.7302 5.1012

-0.4200 9.8901

1.1554 11.9524

0.4688 l3.50l l
-2.8699 30.7604

-5.3231 59.8401

9.295 7 167.7282

3.',l469 84.1530

-6.8241 19.5156

-1.0931 11.5623

|.9t29 24.4113

8.5102 132.6884

0.4750 3.61',73

-0.8265 ',7.',7403

0.0854 3.8324

-0.'7833 ',l.5a12
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Skelvness and kurtosis measrres are utrusually large thmughout the entirc hadiry
at the KLSE, while Chang et al. ( I 993) observe only large ske*'ness and kllltosis measures

at the moming market open at the TSE. This difference indicates th.t more instability
non-nornality of intraday retums exisr with KIJE common stocks than witl TSE

stocks. The magnitude of skewness and lorrosis Ineasules is far greater than what is

in both the NYSE and TSB ma.kets. Additionally, the distribution ofTSE intraday

is skew€d to the dght while no similar pattem b detected for the KLSE intraday

since the sign of skewness revelses fiequently alrd wpredictably throughout the day.

prevailing larg€ and positive kurtosis measutes suggest that density fimctions are

near thefu center.

The CI portfolio rctum variance per hour during the moming trading period

approximately 50 times greater and approximately 20 times geater during th€ aftemo

trading pe odthan it is dudng the ovemight nontading period. Interestingly, va.iance

houl dudng the lurlch break is about twice as larg€ as that of the ovemight p€riod, whi

suggests that the amount of itrfomation released is greater dudtg the lurch break

duiing the ovemight Donhading period. The retum volatility itr ihe mor ng trading sessi

is about 2.7 times grcater than the volatility measured dudng the aftemoon trading sessi

indicating that private information is not produced at a constant rate tbroughout the

day.

As shown in Figure 1(b), the standard deviations ofthe intraday ls-minute

are largest at the begitrning ofthe moming session, declines mpidly to reach their

level between I l:30 a.m. and 12:00 nood, and then ses again pdor to the close of
moming session. As a result, the standad deviations of intraday retums show roughly a U
shaped curve during the moming trading session. Hovrever, the standard deviations in

aftemoon session do not follow the same pattern. Du ng the aftemoon session, the

deviations hitially dse to their highest level ofthe session at 3:00 p.m., th€D decline,

finally se again towa.d the close ofthe market.
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Table 2
Summary Statistics for Interday Composite Index Behaviour

The study period is f.on Februafy 3, 1990lo Februdy 10, 1992 wirh 447 r.ading days. tnterday
24-hour returns, R ,, are conputed a! every 15 minutes beginning from the narket open ai 10:00
a m. lo lhe clor oi he rf er noon sessron dr 4:00 o m. u i-g. R , = logr l, l...) \ l0U. krere l, d.d
I dreClob,ervedatminure,unLrddrlgdd)5rdndr-1.,e(peLr\el) I erddJ r(rur1.4'ej\erJCeo
across the 447 trading days. varianc€ ratio is defined as the ralio ofinterday relurn variance ro rhe
interdav return vdiance at rhe afternoon close.

Av€r.g€ Return (%) vrriance (x104) Skewness
Variance

Kurtosis Ritio

Morning Open

10: l5 a.m.

l0:30 a.m.

10:45 a.m.

I li00 a.m.

I l:15 a.m.

11:30 a.n.

I l:45 a.m.

12:00 noon

12:15 p.m.

Morning Close

Atternoor Open

2,45 p.m.

3:00 p.m.

3:15 p.m.

3:30 p.m.

3:45 p.m.

-0.0137

-0.0206

"0.0275

-0.0307

-0.0348

-0.0378

,0.0397

-0_0403

-0.0432

-0.0434

-o.0452

-0.4456

-0.047 6

,0.0486

-0.0490

-0.0493

-0.0490

-0.0486

1.651?

1 i696

1.6367

1.6435

|.6236

1.6,113

1.5940

1.5271

1.,1780

1.5163

1.6591

L6415

l,',] 564

1.9056

1.9948

i.8968

1.6968

r.6599

-0.4512

-0.4104

-0.4512

-0.3604

-0.0585

0.0579

0.1863

0.1149

0.0184

-0.0796

-0.1333

-0.l05 t

-0.2250

-0.53 87

-0.6286

-0.62t7

-0.4780

-0.4811

6.02t9 0.9951

6.3686

6.02t9
'7.3350

6.2564

6.5428

6.1117

5.6429

4.9055

5.2',146

6.3882

0.9456

0.9860

0.9901

0.9781

0.9888

0.9603

0.9200

0.8904

0.9135

o.9996

6.7191 0.9889

8.1624 1.0581

12.82',19 L1480

15.4498 1.2018

11_8220 L1427
'7.41t4 1.0222

6.9195 1.0000
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THE PRICE BEHAVIOUR OF THE CI COMPONENT STOCKS

Table i shows that average overnight return (0.0107%) and afternoon trading period

return (0.0434%) are positive, while average return over the morning nading period

(-0.0229%) aad lunch break return G0.0254%) are negative. The magnitude of average

return for Cl componenrs stocks for each of intraday periods is differeni lion1 the index

retums reporred in Table I even though the sign is consistent. This is not unexpected since

the reported returns in Table i for the CI conponent stocks are equally-weighted whereas

the CI index returns in Table I are value-weigbted. However,the differenc€s in the two s

ofretums areunusually large. rvhich indicated that the KLSE's Compositelndex is dom

by a few slocks with large narket capitalisrltun.'During the morning and ailernoon tradi

periods, the index returns are subsiantially smaller dran the component stock returns

3.1. lntraday CI Component Stock Return and Risk

Of the 85 CI component slocks, 82 companies have four intraday price re.ords

available withoutmissing obsefvaiions throughoutthe entir€ study period. The fourprices

are: morning opening and closing prices, and afternooir opening and closing prices. As a

result, five sets of intraday returns are computed for: (i) the rnorning trading session; (ii)

the lunch break; (iii) the afternoon trading session; (iv) the daily trading period between

market open in the norning and mark€t close in the afternoon; and (v) the overnjght

nontrading period. Sumnary statislics for the intraday price behaviour ofthe CI component

stocks are presented in Table 3. Summary statistics are reported for lhe whole sample as

well as by subgroups of slocks categorised using trading volume and nrm slzc.
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5- -
te :

= ::
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rndicJlirgrelJlirel)poorperformanceoflargecapllalicarion'rocksdurinsrlre.rud)peno

lnterestingly, during the overnight and lunch break nomrading periods, lhe index retr

are greater than the average returns ofthe cI component stocks.

The average rerurl vafl.nce Der hour of rhe morning tradrng.e"sion is appro\rmde

the same as that oftbe afternoon trading session for the Cl component slocks, whereas ih

CI porifolio rerurn variance per hour js 2.7 times greater in the moming trading sessi

r\d1 inrheafternoon.radrrg'e$ion. fhea!eragererurnvariancesperhoJrol rhe r

and afternoon sessions forlhe CI component stocks are slightly over six times grealer

Two Malarsian utihtr stacb, Tetugd NdsionoL Bhtl. .tuI Telebd Matqsia Bhd, aLounted .fri ubrrl
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that of the ovemight nontrading pedod. They arc also about 2.5 times greater than

variance measued du ng the lunch break. The differences in ma*et volatility

for individual stocks in the tading and nontrading pedods are not as great as those o

for the ind€x rerums. Neverlbel€ss. I be results suggest lhat private iDformalion is disclo

during trading hours. The results are consistent with empirical evidence rcpoded by W

et al. (1985) and Stoll and wlaley (1990) for the U.S. market and Amihud and Men

(1991) for Japan.

ln an effort to examine the depetdence ofthe above resulh on trading volume

firm size, the 82 CI component stocks were partitioned into three subgrcups based on

average trading volum€ atrd market capitalisation during the study pedod, but results

rcported only for two €xtreme subgroups with 27 stocks in each group. Frcm Panel B

Table 3, the two trading volume-based subgroups show the following results. First,

low-volume subgoup has smaller vadances dudng the tading sessions (moming,

and daily trading period) than the high-volume subgroup. Not only is the

noteworthy, but it is also remarkably large. For example, dudng the moming tradiog s$si

InEaday retums of the low-volume subgroup show a variance of 2.0378 as opPosed

4.0714 computed for the high-volums subgrouP. Second, during the noDtrading

(ovemight and lunch break) the low-volume subgoup show greater vadances than the hi

volume sub$oup. Although it is intuilive that low trading volume stocks exlibit

variance dudng the trading period, the higher vadance observed for the Iow trading vo

stocks during the nontrading hours is less intuitive and somewhat puzzling

interesting obseflation is that the low-volume subgroup has a higher retum during the

hourc than the high-volume subgroup even though the vadance b smaller.

As rcported in Panel C ofTable 3, the small-size subgroup consistently exlibits

vaiance than the large-size sub$oup regardl€ss of whether it is a trading or n

period. Also, the small-siie subgroup shows higher rctums than the larg€-size

during both the fiading and nontrading periods, with the lunch breaks being the

exception. It appears that trading volume and firm size are important facto$ in determi

the return and volatility behaviour.
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in examining the Cl colnponenl stocks, two noleworthy obseNations can be made.

First. the interday return variances decline during the day and s€cond, the interday retun

variance observed at ihe afternoon close is lhe slnallosr srggesting that at the individual

slock level, KLSE trading is siabilisins. These two observations are different from the C:

portfolio returns. The variances for the CI portfolio reported in Table 2 do not fluctuar.

much througboui the day and range tioln 1.6415 and 1.6599.

Tlre variance raiios tend lo be inversely related to firm size or tradjng volume rvhe:

the ratios are measured using morning open to-morning open reiurns and morning close.

lo-morning close returns. The relatively short nontrading hours during the lunch break dr

not appear to have any significant impact on market volatility ofthe component stocks a:

the beginning ofthe afternoontrading session. However, atlhe afiernoonopen. the observej

variance rados are positively relaled to firm sjze and negatively related to tradnlg volume

As reported in Panel B of lable 5. the bw-volume subgroup consistently sho$,s highe:

rerurns and lower varjance than the higlr-volume subgroup. lnterestingiy, the 2,1-hor

interday retums are all negative for the high-voLume subgroup but all posiiive for the lo$.

volume subgroup. On average, the interday relum variances oflhe high-volune subgrou!

is about20%lo 40% greater than those oflhe low-volume subgroup. When the CI conponeDr

slocks are partilioned on the basis offirn size, the small-lirm subgroup exhibjl conslstenrll

greater variance than the iarge-firn subgroup, as indicated in PanelC. Also.i terdal rclLrr[J

ofthe srnall-size subgroup are greaierlhan those oflhe large-size subgroup!vith the exceptic!

of the afternoon open{o-afternoon open return.

The last column of Panels B and C of Trble 5 demonstrales the impact of tradi.g

volume and firm slze on the behaviour of variance ntios. The vadance ratios computed 1:t

lh€low-volumeandtbesmallsizesubgroupsalihemorningmarketopenstarlatrelalive.r

highratios(l.5049and1.40l6,respectively)comparedwilhthehjgh-volumeandthelarg.-

size subgroups (1.2,115 and 1.2418. rcspectively). The resuhs indicate that rhinly tfad.ii

stocks and sinall'size stocks tend 10 bc nror€ volatile al the market open and experieDc. r
lhsrer rate ofdecline in variance ratiDs.
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TlE Belgviour OI lhbysian Sto*

Trading volume and firm size are important for the KLSE stocks in explaining

diferent retum and risk behaviour ofinterday and intraday pdces However, the

ofCI component stocks partitioned on the basis of tladhg volume ard fiIm size

mixed results in explaining price reversals. Generally, one would expect frequetrt

reversals for the small-siz€ subgroup and stocks with low trading volume. The

inlmday variances renders empirical suppor! to this ht?othesis, but the analysis

corelations between retums in each of the foul intraday time-intervals and the

the immediately pr€ceding inlervals does not.

First-order autocorrelations confirm tb€ differences between the Cl portfolio

and the CI component slock retums. For example, intraday retums ofthe CI comp

stocks have consistently exhibited small€r first_ordel autocorrelations than the CI

rcoms. Also, non€ ofthe autocorrelations estimated for the CI index interday retums

negative, whereas the 24-hour interday retums measured using moming oPen prices

negative autocorrelations for the CI component stocks. This suggests that lhe moming

orices tend to reve$e at the individual fiIm level Only the momidg open+o-moming

retilms show mild negative autocorrelalions, while the other retum series display

autocoffelations.
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