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among themselves or tkough brokerage fims. The inter-bank market has dev€loped ftom the

puchasing and selling of cufiencies for ringgit to more sophisticated closs-rate arbitrage transac-

tions, where ahe U.S. dollar could be purchased ard sold for oiher cunencies in addition to the

ringgit. The customer-based market, however, invotves dealings between commercial banks and

their customers for transactions involving payments and receipts from trade, investment and serv-

The cunency tnnsactions can b€ either in spot or forward, with the forward market still at its

infancy stage as it was staned in the late 1980s. The market is regulated by Bant Negara Malaysia

under the Exchange Control Act of 1953. Under the Act only commercial banks (including Bank

Islam) are alowed in exchange dealings. Apar from these banks' some 40 finan€e companies and

about 459 licensed money-changers are allowed to opemte in market (Banl Negara Malaysia,

1994). The major function of the central bank is to ensure that the market is not over exposed to

risk, by monitoring the activiaies of the money and foreign exchange markets.

A summary of foreign exchange earnings fton 1988 to 1992 by major connercial banks in Ma-

laysia is given in Table L As shown in Table l, domestic banks eamed abour2oqo of "orber

income'or nore than 2% ofinterest income in the form of foreign exchange eamings in f992. Ir

general the eamings have increased over the period For example, ahe contribution of foreigr-

exchange eaming to Bal1 Hin Lee Bank increased ftom 6.74% in ]9aB b 21.39% in 1992 (See

Table l). It is also obvious ftom Table 1 that foreign banks earned a higher percentage of foreign

exchange eamings against other income as well as interest income compared to the local banks.

TWo reasons may be provided for this phenomena. First, foreign banks are not allowed to establish

hanches in the country, and as such th€ir business operations aft mther limited. The foreign

exchange op€mtions provide a profitable off_balance'sheet activity for these banks Second' for'

eign banks are tretter equipped with sophisticated telecommuni€ation technology' and their asso_

ciation with their resp€ctive parent conpanies enable them to be more infomrcd about cuIrent

development in the intemalional capi(al markels.

The primary purpose of this paper is to test the efricienct ma*et hvPothesis @MH) in the foreigl

exchange market. In particular, we intend to investigate if commercial banks in Malaysia can use

some simple "trading rules" to make abnormal profits in the spot market in the long-run In other

words, we intend to show if it is possible to profit by trading across cudencies' exploiting the
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the Deutsche Mark, Swiss Franc and the Japanese Yen are inefficient' that is' the movement m one

ofthesecurrenciesmaybeusedtopredicttheother.ByusingJohansen(1988)maximumlikeli

hood procedure on daily data, Baillie and Bollerslev (1989) conctuded that spot rates stulreo a

common stochastic tend and were, therefore' linked together by an underlying long-run relaxon-

shlp.

Levich (1989) in his article points out that efficiencv depends on the availability of information lf

la$er banks (or other financial inslitutions) have access to morc recent infomation then they can

consistently eam larger profits He arso argued that intervention by the Central Bant will only

resultinmaJketinefficiency'speculatofsmayusesometfadingrulesinregulatedmalketstoeam

abnormal profits. Howevet we will explain later that under certain conditions this may not neces'

sarily be iIue.

By contrast, Tronzano ( 1992) found that the market for these currencies is efficient' implving that

marketinformationisefficientlydisseminate.landthereexistnoopponunitiesforspeculatofsto

systematically make abnormal profits in the spot market by using rules or price relationship Lajaunie

and Naka 0992) using both lhe bivmiale an'l multivariate models showed that the Tokvo spot

mafketisconsistentwiththeEMH'ThefourcurrenciesaretheJapaneseYen,DuetscheMark'the

Briurh Pound and rhe Canadian Dollar' all In lerms oflhe I S Dollarr '

Copeland (1991) tested five daity spot exchange rates for consistency with EMH In the paper he

provides two important reasons for preferring to use spoi over forward rates to test for EMH First'

new information is readily incorporated in the spoi market Second' the spot rate is not obscuted

by the existence of time varying risk preniun The test results which a'e based on Johansen s

(1988) method support the absence of cointegmtion between all pairs of spot rate and hence is

consistent with the hypothesis tlnt spol mles are detennined in a weakly efficient market Karfaks

and Parikh (1994) also applied the multivariate VAR framework to &e Australian foreign ex-

change market. Their results re.jected the non-cointegratior between the Auslralian dollar and the

other leading cunencies.
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of testing market efficiency tend to be biased towards rejecting the null hypothesis of no relation-

ship even when the relationship aloes not exist (see for exampte Granger and Newbold ( 1974) and

Phillips (1986)).

A set of series must be inte$ated of the same order in order to be cointegrated Granger (1986)

shows that if two variables & and y,, both aft -Ifl), it is generaly true that any linear combinatior

of these series is also -(1). Howevet if there exists a constant A, such that Z=&'Avb is I (0)' $et'

& and y, are said to be cointeg/ated with A calted the cointegmting parametera ln th;s specia'

case, X, and yr are said to be cointegrated of oder (J, 1) and by the Engle and Granger representa

tion theorem5 (see Engle and Granget 1987) there exists an error corection representation ofthe

(X,-Xt-t ) = -ptzt.t + Iasged ( AXs, Avs ) +er (1)

(Yt Yr) = -przr + l488ed ( Ms, AYs )+ €rl (2 )

ingfulrelationr

and Fuller (191

The Dickey Fr

Dollar (US):

AUS' =

the first differ.

test (DF), othel

generalisation

a2 us,.

ary in levels. b

integrated of d

coinrcgrated.T

Fuller (1979 an

(CRDW) test j

' herc Zt.t = ( Xt.t - AYt l, tu +A and pr*o The first term on the right sides of equations (1) and

(2) are the erlor correction terms ECM nay be viewed as a description of how the economy

eliminates equilibrium enor. It is obvious from the enor correction model (ECM) that there are

two possible series of causation of & by v,, either through the Z,-r term' that is' if pl+O' and

rhrougb lagged dy, rerm: iflhe) aie pre'enr in the equalion

In the cunency ma*et, the implication is that no exchange rate should be cointegrated with any

linear combination of other cunencies against which it floats freely Otherwise' given the low cost

of transaction in cunency markets, arbitrage opportunities would exist Thus' the cointegratior_

amlysis suggested by Engle and Granger (1987) is sufticient to test the weak form market effi-

ciency hwothesis.

TESTS OF I]NIT ROOTS AND COINTEGRATION

The first step in the coiniegration analysis is to determine ihe order of integaiion in the data

series. If the daia series do not fotlow the same order of integmtion, then there can be no mean

5 The constant term A meaturcs the tongrun relationship betu'een the two 
"'ariables 

and Z indi'

cates the extent oJ any aireryence fun the rclationship. If the rehtionship bet'reen the two 'ari'
ables is positfie, Z beinS I(O) inplies that the) cannot drif apart'
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DATA

Data used in our analysis are both monthly and quarterly spot exchange rates, spanning the period

Januar,J 1973 to August 1992. The exchange rates series used in the anaiysis are, Ringgit Malaysia

(RM). Pound Sterling (BP), Duetsche Mark (DM), Japanese Yen (JY), Singapore Dollar (SD) and

Swiss Franc (SF). The monrbly (quarterly) rates are quoied al lasr dealing day for the month

(quaner). All excbange rates are expressed in terms of foreign cunencies per unit of US dollar.

The primary source of data is the Quarterly Bulletin published by Bank Negara Malaysia. The

efficienct markel hypothesis was lested on the logaliihm of prices rather than on the level of

prices. The advantage of using logs in (he analysis is that it makes the analysis independent ol
whether exchange rates are expressed as units of curency i per unit ofcunency j or unit ofj per

unit of cuffency i. The sample size for each series in the monthly and quarterly observations is

237 and 79 respectively.

EMPIRICAL RESULTS

Results of the unit root tests using boih quanerly and monthly data lbr all the curencies are

presented in Tables 2 and 3. Table 2 repots tbe ADF statistics for all the variables in level and

first-difference forms. The resulb saongly suggest that the variables are non stationarf in their

level form.In all cases, thenull hypothesis of (l ) could not be rejected. However. when the first-

difference of the va.iables was tested, the null hypothesis that the currencies are (2) was rejected.

In mostcases lagged dependent variables are needed in the auxiliary regression given by equation

(3) to induce white noise. For example. the number of lags entering the auxilia{, regrcssion lor

RinggitMalaysia (RM) and Pound Sterling (BP) are 8 and l0respectively (See Table 2)

Similar results were reporied for rhe quaterly frequency data in Table 3- The Table shows that

higher order differencing is not required for the logaridm of all ihe spot rates except for Pound

Sterling (BP). For the Pound Sterling, the null hypothesis that the series is -(l) could not be

rejected only at the l0 percent significant level. Nevenheless, we continue to repon the results for

comparison purposes. Therefore, the evidence in Tables 2 and 3 suggest that all the vadables in

the logarirhm of the nominal foreign cunencies series contain a unit root, that is, they are -I(r)

co.pitut Ma*ett Reriew V.l.I Na. 1, t9

7 The methodolog! employed is based on Engle and Granger ( 1987), and the intercsted rcaAer is
rcfeffed therefor details. The prccedure was chosen to reduce the computatianal bwden. Ho)r-
eve. the pftcedup suffers I,on sewnl shorttonings, when n>2. An abenatire pncedure is
ttkcussed in Johansen (t988) and Johansen and Juselius (1990).
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CONCLUSION AND POLICY IMPLICATIONS

While much has been researched on integration of financial markets among ihe developed econo-

mies. relatively few have examined the markeis of the developing economies The charactenshcs

of the developing markets differ from that of the developing countries. For example, the foreign

exchange marke! in Malaysia is characterised by high levels ofgovemment intervention as weli as

incomplete forward trading. The market is also relatively small compared to those of the major

cunency markets ofthe U.S., U.K., Gemany and Japan

In this paper the efficient market hypothesis was tested on the Malavsian foreign exchange mar-

ket. The spot rales of six key currencies were selected for our siudy There are the Malaysiar_

Ringgit, Pound Sterling, the Deutsche Mark, the Singapore Dollar the Swiss France and Japanese

Yen. al1 against the U.S. Dollar. These cunencies are subjected to efficient markel test using the

cointegranon rclhnique- The advantage of this method is that it accounts for nonstationarity prob-

lem often encounteril in economic dme series analysis. The empirical results of the unii root tesr

suggest that all the exchange raie series appear to be non-stationarlr in level Tbe evidence also

suggests that the major currencies are not cointegrated, implying that the foreign exchange marke

is efficient at least in the long-run. Both ihe univariate and multivariable tesis confinn this rcsuh

We also show that ourconclusion is insensiiive to the sampling frequencv used in the analvsis'

Despite the level of intervention by the cental bank and the undeveloped forward foreign ex-

change market. the results tend to suppon the implication that the speculative market is efficienl

This is possible if the intervention by central brnk results in less volatile exchange rate move'

nents. This is sinply because if exchange rates become more volatile. more uncedainly willbe

introduced to the market- This in tum could result in loss of information and coniribute to market

inefficiency. It is also generatly tue that the authorities are reluctant to undefake large adjust-

ments in the market. and the natwe of inteFention is systematic and predictable Fullhe! the

major participants in the cunency market are large tiaders (comnercial bants) and they have

massive databanks as well as expets to anatyse the infomalion The rewards of being right are

enormous and the p€nalties for being wrong are geat The spot market cannot be systematic and

predictably wrong in the long-run.
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Table 2 Test for Unit Root in Nominal Exchange Rate Series (Monthly)

Variables
LeY€l
ADF Lags

First Difference
ADF Lags

RM

SD

JY

BP

DM

SF

1.01

- o.12

- 1.99

L6,1

1.60

8

0

l

2

2

- 1 .44

,1.60

5.81

4.03

- 1.60

- 1.t9

8

3

i0

l0

Cdpitol Motkex Reriew uoL 4 Na. I , 1996

Notes:See the text for definition of variables
Critical values for237 observations are 3.46(lEo).287(5Cdnd'2.51(I0Ea)[SeeMacKinnon
(1991)1. ADF stands for Augmented Dickey Fuller.

Table:

t:
lLo,l
t"t
| ;?,ln
I irir
IBP
I R\t

I Rit
I sr-
tsD

I sD-
1BP
J SD-
I Dlt
]SD

Thble 3 Test for Unit Root in Nominal Exchange Rate Series (Quart€ v)

Notesi See the text for the definition of variables Crilical values for 79 observations are '3 51

Oqd. 2.9o (5so) nd -2.s9 (109.) [See MacKjnnon (1991)]. ADF stands for Augmented Dickev
Fuller

sF-

BPn-
D\In-
sF-
BP
D\t
BP
SF_
D\I

:'-=j::

Variables
Level
ADF Lags

First Difference
ADF Lags

RM

SD

JY

BP

DM

SF

1.50

0.86

0.11

1.96

1.06

l46

2

2

0

0

I

- 3.62

3.37

2.88

- 4_t1

- 3.46

1

5

3

5

3

l
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t00
t00
900
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800
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zno
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AI< CS
NU <- .qS

dseNd
WdEWC
In[C E },I}I
t{{ <- da
dg <- tr,td
tiru < l.l
,I.f <- t{u
nu +cs
CS e Ir',ld

S;B'Iilov,t{dui)suolssor8eu Super8arulo:)

(,{ruonbarJ .{tqruoN) sInsau uogBr8eluroJ as!,nrtBd t etq€J



18 Capital Matk B Revi.\r V.1.1Na. l, 1996

Table 6 llulti

t^.
I LoDt€s

I vAr -r SN
ISIN JUA

IUK J JAP.

I swlr -+ JEI
I

\oteisee the lf
-1.78 (57.) an(
obt. ADF and

Table 5 Pairwise Cointegration Results (Quaterly FrequeDcy)

Note:See the text for definition ofvariables. Critical values for79 observations arc 4.04 (1%),

3.41(5Ed) and -3.10 (107.) lsee MacKinnon (1991)1. Critical values for CRDW are 0 39 (100

obt and 0.78 (50 ob9. ADF and CRDW stand for Augmented Dickey-Fuller and Cointegraling
Regression Durbin watson respectively.

Ta}le 7 MElti

Cointeg

]!tAL r Sh.'
Stri -r M-A.

J.{P J SIh-
L'K -t JA?.
JER J UK.
S\1TI -+ JEI

\o€:See the rc
r..12 (107r. [s
lbr ). ADF and I

Cointegrating
Regressions CRDW ADF Lags

RM -+ SD
SDJRM
RM --r JY
JY+RM
RMJBP
BPJRM
RM -t DM
DM -j RM
RM -, SF
SF+RM
SDJJY
JY)SD
SD -r BP
BP +SD
SDjDM
DM'SD
SD rSF
SFJSD
JY -+ BP
BP)JY
JY -+ DM
DM)JY
JYJSF
SF -J JY
BP)DM
DM -) BP
BP)SF
SFJBP
DM -r SF
SFJDM

0.23
0.23
0.2'7
o.t1
0.l5
0.10
0.23
o.29
0.zr
0.14
0.42
0.31
0.18
0.14
0.37
0.4,1
0.36
0.30
0.06
0.r2
0.30
0.48
0.14
0.18
0.08
0.19
0.12
0.r0
0.66
0.53

-t.7|
- o.1r

- 1.56
1.33

l.8l
,230
- t.12

1.95

- 2.53
0.43

- 1.91
,1.55

- 1.,14

- 2.29
0.9r

- t.91
1.89

- 2.29
- 2.t1

2.84
- 2.08

1.06
- 1.89

1.45
- 2.63
- 2.8,1

2

2
0
I
,7

2
0
2
0
2
0
2
0
I
I
I
I
5

i
0
0
0
I
0
0
I
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