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CONSTRUCTION OF STOCK INDICES
IN MAIAYSIA

Dr. Kok Kim Lian*

1. INTRODUCTION

The prices of shares traded in a stock market tend to fluctuate during a trading day in

accordance with the geneml mood of the narket and with certain sp€cific facio$ afecting

individual stocks. We can easily measure the performance of an individual stock in any

trading day by calcuLating the percenoge change in price at rhe end of the rading day over

the closing pdce at the end of tlte previous day. However, to measure the performance of the

whole stock market is a morE complex task necessitating rhe constnrction of a stock market

index (Crowe, 1965: Allen, 1975). Such an index, in fact. se es sevelal other purposes.

When we discuss investments, it is necessary to talk about movements in "the narkef' and

compare such movements with other vmiables such as industial production, changes in the

money supply, corporate plofirs, etc. Rates of rctum on the stock index itself can be a valuable

bench mark for judging the performance of actual portfolios of shares. Modem pordolio

theory requires knowledge of the relationship of prices of individual stocks to movements

in the inarket in order ro alocate funds rationaily among stocks. It has also proved ro be of

considerable use to analysts in forecasting the price movement in the future. Furthermore,

the index is regarded as a fatly good barometer ot business conditions in the counhf since

the stock market is especialy sensitive to changes in business activity and expectation. Finaly,

a stock ma*et index may be used for stock index futures !'ading.

2. CONSTRUCTIO\ OF 4 STOCK INDE}

In this section, we consider dre constucrion of a stock market index. There are thre€ importanr

issues involved. They are the fo owing :
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stock. Other siock indices include lhe Stsaits Tines Index, ihe O.C.B C. Index and dre S.E S

lndex for tle Stock Exchange of Singapore (see Tang (1975) and Saw (1978)) Tabie I gives

the list of some slock indices based on a[ listed stocks and some stock indices based on a

sample of slock.

The usefulness of these and olher indices based on samples of stocks is dependent on

the aleg€e of conidence to which we can infer movements in excluded stocks on the basis of

mol'emAnts in included stocks The above indices generally satisfy this criterion of

(b)

TABLE 1.

Stock Indices Based On AI Listed Stocks And On A Sample

Of Stock

Stock lndices based on All Listed Stocks

(i) New York Stock Exchange Composite Tndex

(ii) Amedcan Stock Exchange Index
(iii) Stock Exchange of Singaporc All-Share Irdex

" 
(iv) KLSE Emas Index

Stock Indices based on a Sample of Stock

lndex

(i) Dow-Jones Industdal Avemge
(ii) Standard & Poor's '500' Index
(iii) Financial Times 100 Index
(iv) Nililrei - Dow Jones Average

(v) Hang Seng Index
(vi AustralianAl-Ordinaries

. (vii) KLSE Cornposite Index

/ (viii) KI-SE lndustial Index

No. of Siock

30
500
100

225
33
242

30
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The adequacy ofindices bared on samples ofstocks is dependent on two factors: stocks ofrelatively

few companies constitute a large proportion of the value of the stocks of all listed compades;

and lhe tendency of all stocks to move together.

The substantial conc€ntration of value in relatively few companies generaly contributes to the

power of smal samples. Of couse, if each companv is considered to be equalv inportanl'

this concentration is of no help. However, if large companies are considered more important
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where the weights Wr, Wr, ...., Wi for drc retums of lhe component stock are dep€ndent on

the weighting system used. Suppose the numbers of shares ol the component stocks are

Q,r, Qu:, -, Qo" in the base period. For the rnarket value weighting system, the weighis are

the market values of the component stocks in the base period given bv Pbr Qu,' Po, Q" "
Pbi Qbn so that the index I. rcduces to

l"=100x(1

| -1M*/ tD n /

I. =10ox(

Plb Q,b)

I
:,

which is the mtio of the total market Yalue of the component stocks in the curent period to the

total market value of these stocks in the base period exFessed in percent ln the case of the

lrice weighting systeq the weights are the prices of the componenl stocks in the base period with

the rcsultant index I. reducing to

P*)
I

which is therefore the ratio of the sum of the prices of the component stocks in the current

period to the sum of the prices of these stocks in lhe base period exFessed in percen!. For the

equal weighting system, the weights are all ones and *Erefore dre change in the index from

the base period is rnerely the ailhmetic mear of the retums The example in Table 2 illustrates

the computation of an index with three component stocks based on the three weighting systems.

ln Table 2, the numbers of shares of component stocks A, B and C are 80. 40 and 10, respectively

Suppose their prices increased fiom $10. $5 and $7 respectively. in the base period to $10.50'

$5.50 and $8.00, respectively, in the cun€nt pedod witb an index of 10o in the base pedod'

the value of the rnarket value-weighted index in the current period is 106.54 obtained ftom

ltJo x (1 + ?0/1070) in Table 2. Similarly, the value of rhe price-weighted index in the current

period is 109.09, that ;s, 100 x (I + 2122). Fiany , *le value of *le equaly weighted index

in ttle current period is 109.?6, tllat is. 100 x (1 + 0.292913) These thee indices have different

values for the current period because of the different weighting systems used.
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we have seen in the above exarnple that an index based on weighting by narket value attaches

relatively geater impoflance tq bl$r-qompalies The stocks of these companies may behave

differently from lhe stocks of small companies. wtile rhe srock prices of snall companies

tend to be more volatile, ihe stock pnces of large companies tend to move with the geneml

economic cycies in the economy as a whole. Fufher. an index weighted in this manner

possesses the Foperty of the automatrc adjustment of a stock for stock split or bonus issue. As

long as there is no change in aggregate rnarket value. the relaiiYe importance of such siock

remains the sarne and the index is. thereforc. not affected.

the in_d9: g3]lqorylclweishlins is biased when it is adjlqlq lujlqc\!!!191-b"19: 1""".
This is illustsated in Table 3. The price of stock A increases from $20 in period I to $50 in

period 2 while the pices of stocks B and C rcmdn unchanged throughout the 4 periods The

average, iherefore, increases ftom 12 to 22. There is a stock split of $1 to 50 cents or a bonus

issue of I for 1 between periods 2 and 3. Assuming no change in the sentiment of stock A'

its price should be $25 in period 3 and the average should stil be 22 Thereforc, the divisor is

now reduced ftom 3 to 1.8636, that is (25 + 10 +6)/22. Suppose, subsequendv. lhe price or

stock A de.lines to $10 in period 4. This is equivalent to the price of $20 in period l. Therefbre.

the average in period 4 should be 12. However, with a divisor of 1 8636 used from period 3

onwards. the average in period 4 is calculated to be (10 + 10 +6)/1.8636 = 13.95

TABLE 3,

BIAS OF PRICE WEIGHTING METHOD

Component

Stock

2 l

Stock splil
$1 to 50 cents

B
c

20
10

50

10

25

10

6

10

10

6

Divisor
l2
3

22
3

22

1.8636

13.95

1.8636
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TABLE 4.

INDICES BASED ON ARITT{METIC MEAN AND
GEOMETRIC MEAN OF STOCK PRICES

Price Per Share

Period

Component
Stock Base I 2 3 1

B
c

$l
$1

$1

$1.30
$1.50
$2.00

$1.s0
$2.10
$2.50

$0.70
$ 1.10

$0.90

$0.40
$0.20
$0.70

Geometric
$l
$l

$1.60
$1.57

$2.03
s1.99

$0.90
$0.88

$0.43
$0.38

Indexl

Geometric

ltx)
100

160

157

203
199

90
88

43

38

L r:!r--::; ,-t':i

h :!5cldhe

mean is the sum of ile individuar prices of the component stocks divided by the number of

component slocks while the geometric mean is the nth root of the Foduct of the prices of the

Table 4 shows that if there is any variation over time in the prices used for computing the index,

there !. I be a difference between the value of the arilhmetic mean and the geomeaic mean

computed from these pices. The index based on the anlhmetic mean will increase more mpidly

and deffease more slowly than the geonetric mean. The degree of divergenc€ increases with

the degree of variability in ihe pdces of the component stocks. For example, the Standard &

Poor's lndustrial lndex was about I 7 in June. 1950. In July 1966. it rcached a value of 90. Coober

(1966) showed that. if the geometdc mean had been used, the index would only have been

about 60.

3. KUALA LUMPI]'R STOCK EXCIIANGE COMPOSITE INDEX.

Prior io 1986, fie najor stock indrces of the KLSE werc the KLSE Industrial Index, the NST

Industrial Index and the OCBC Composite Index. Since the construction of these stock
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(iji)

(v)

Capitol Mrrkets R@itu

Companies whose trading volumes are less than 250lots (1 lot = 1,000 shares) per calendar

year will not be considered unless suitable allemative companies for maintaining adequate

se.tor reFesentation are not available This criterion of 250 lots has been changed to

1000 lots in 1992.

Criteria (ii) and (iii) arc formulated to avoid a major weakness of the other stock indices

which is the disbnion caused by changes in the index due lo inactivily of certain component

Companies which experienced subslantial and complex changes ln their capital structure

{turing the base year of 197? were not considercd in the first round of selection but were

eligible for consideGtion in subsequent years This criterion is established to minimise the

impact of distortion from complex and substanrial capital changes on the index in its base

Newlylisted companies will only be considered for inclusion after a minimum

trading period of 3 rnonrhs in order to eliminate the distortion of the index through

price volatiLity. This criterion is esrablished to allow the pnces of lhese companies io

stabilise.

= Lier SUb{

:d :. KLSE Cl

E= =Sxlarlr rc\

-L1 REPRFSI

.L{ CHOICE I

t -l;lical ianad,

(vi) Subsidiary companies, that is. cornpanies which are majoriry owned bv anv KI-SE CI

componen! company are not considered. Tnis criterion is established to minimise or avoid

double counting or distortion of the weights used in construciing the index However,

associate companies rnay be considered

3,2 TIIE SELECTION PROCESS

while the criteria provide broad guidelines for the selection of the KLSE CI component

stocks, there arc practical difficulties involved which cannot be completely resolved'

First, the reponing rcquirenenis for pubtic-lisred companies are not detailed enough !o allow lbr

analysis of eamings by sectonl classiflcation This is particularly true of congiornerates or holding

companies which have diverse ifterest and thereforc their actual core business cannoi be easily
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evjsting number of shares of that component slock on lst Januar/ 197? is assumed to be tbe

numb€r of shares outstanding. Qo , in the base penod.

The KLSE CI is construcied by using the market value of each component stock as weight and

the aritnmeiic mean as the nethod of avenging. Thus. the surn over a[ component stocks of

the truncated mean of the daily cLosing prices. Po. of a component stock in 19?7 multiplied by

lhe number ol shares outstanding, q, on lst January 1977 is used as dre Opening base or Base

aggregaie narket value (Base AMV).

That is.

Bare AMV = > P. q
The index on the tust trading day of 1977, &d January 1977, is given by

lndex = Aggregale Market Value of Component Stocks on 3.1.1977

Base AMV

I-l-L-9r--
>P.q

where >Pr Qr = Curent AMV

IP" Q" = Base ll'tt'

3.5 ADJUSTMENTS

A stock index is differcnt ftom other kinds of index numbers in lhat the base aggregate market

value used in the computation of the index must be adjusted in order to mate silowances for

capital changes such as dghts issues and also for inclusion or exclusion of component st@ks. For

instance, if a stock is included in the list of component stock for the index, the base aggregate

market value must be increased so that the cunent aggregate market value which now includes

this component stock will not dislon the level of the index. The method used to compute the

KLSE CI alows for such adjustnents to be done.

Briefly, the formulae for adjusting the agBregaq markqt vqle (AMV) for rjg!!! tsllfgsJTlqlgn

and exclusion of a comloneni stock Inay be stated as folows:

i:,. .i. r

:: ::o:i :

S::.e..tre

: T:-!le i
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1. KUALA LI]MPUR STOCK EXCHANGE EItrAS INDEX

The KLSE Emas Index was lalrnched in October 1991. This index is bared on 4l stocks listed

on lhe Main Board ol the K[-SE. The whole year of 1984 was adoDted. agltretasqleriod as it

was a relatively stable year (Kuala Lumpur Stock Exchange, 1991).

The metho{t of constuction of ihe KLSE Enas Index is similar 1o that of $e KLSE CI

The markel value of each Main Board stock is used as weight The arithmetic mean is used as

the method of averaging. Thus. the sum over all Main Boad stocks of tlle aridrmetic mear

of the cenlral 50 percent of the daily ctosing pdces, Po, of a Main Board stock in 1984

multiplied by the number of shares oulstanding, q. on lst January 1984 is used as the Opening

base oi Base aggregate market vatue (Base AMV) That is'

gase AMV = I P. Q
The index on the frst trading day of 1984,3rd January 198'f is given by

Ema. Index = Agglegate Market Value of All Main Boad Stocks on 3.1.1984

Base AMV

!lL9L
,P.Q"

I Pr Qr = current AMV

t Po Qo = Base AMV

There are practical problems encountered in the computation of the KLSE Emas Index

that arc not experienced in the computation of the KLSE CI While the component stocks

of the KLSE CI are reasonably active, there are many Main Board stocks which are

inaclive becaus€ of suspension or no trading For any stock that was suspended or had

no trading during the whole of 1984, the lasr done pdce of $at stock before 1984. which

could have been tsansacted long before 1984, was used as the price P. of that stock in the

computation of lhe Opening base or Base AMV. Similarly, any stock that has not been traded

for some trme is assumed to have the same price for the period of inactiYity as the last lransacted

price.
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CHARI2. KLSE CI & EMAS INOEX
1984-1991
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45. Pilecon Engineering Berhad
46. Rothmans of Pall Ma (Malaysia) Berhad

47. Samanda Holdings Berhad
48. Seal Incorporated Beftad
49. Setson (Malaysia) Berhad
50. Shell Refirdng Company (FOI\O Berhad

51. Sime Darby Berhad
52.

55.

5',7.

59.

60.

61.

62.
63.
64.
65.

66.
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Sin Heng Chan (Malaya) Bernad

Sistem Televisyen Malaysia Beftad
Sitt Tatt Berhad
Sungei Way Holdings Berhad

SyarilGt Telekom Malaysia Berhad
Tan Chong Motor Holdings Berhad
Time Engineedng Berhad
Timunn Holdings Berhad
Tradewinds (Malaysia) Beftad
UMW Holdings Berhad

Uniphone Teleaommunications Berhad
Yeo Hiap Sqrg (Malaysia) Berhad
Arab-Malaysbn Merchant Bar* Berhad

British-Arnerican Life & General Insuance Berhad

Development & Commercial Bark Berhad

Kuala Lumpur Industsies Berhad
MBF Holdings Berhad
Malayan Banking Berhad
Public Bank Berhad
Rashid Hussaid Berhad
Fat'er Croup Berhad
Bandar Raya Developments Beriad
IGB Corporation Berhad
Island & Peninsular Berhad
Selangor P.operties Berhad
Berjuntai Tin Dredging Berhad
Malaysia Mining Coryontion Berhad
Rahman Hydraulic Tin Berhad
Selangor Dredging Berhad
Golden Hop€ Plantations Berhad
Kulim (Malaysia) Berhad
TDM Berhad
Highlands & lnwlands Berhad

Koala Lumpur Kepong Bertad
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