
C H A P T E R  2

C O N C E P T U A L F R A M E W O R K  AN D  R E V IE W ’S L ITER ATU R E

This chap te r d iscusses the econom ic im plications for fore ign exchange 

market e ffic iency and reviews the relate works in this issue. The precise 

defin ition, and intuition, o f fore ign exchange market e ffic iency is d iscussed first 

and focuses on the jo in t hypothesis of the rational expectations hypothesis 

(REH) and the risk premium hypothesis. Then, the fore ign exchange market 

e ffic iency tests are provided in several m ethods - regress the future spot rate on 

the forward rate 1 regress the rate o f deprec ia tion  on the forward premium and 

the alternative test.5 Finally, the re lationship between coin tegration and m arket 

e ffic iency is exam ined.

2.1 Efficiency of Foreign Exchange Markets 6

The classic defin ition o f an effic ien t market by Eugene Fama 7 is a m arket 

where prices “fully re flec t” available inform ation. เท the specific  app lica tion  to the 

fore ign exchange market this implies tha t m arket partic ipants use all re levant 

available inform ation to p roduce a set o f exchange rates -spot and forward- tha t 

does not provide an opportun ity  for unusual profit. เท other words, unusual 

profits canno t be m ade by specu la tors who make exchange rate forecasts on a 

similar inform ation set.8

For more detail in theoretical framework suggest to read International Finance by Keith 

Pilbeam First published, The Macmillan Press Ltd, 1992

6 Suggest to read "Forward rates as the optimal future spot rate forecast" by Richard M. 

Levich in Exchange Rate Forecasting edited by Christian Dunis and Michael Feeny, First Published; 

(England : Woodhead-Faulkner Limited) 1989,

7 Fama Eugene. "Efficient Capital Markets: a Review of Theory and Empirical Work".

Journal o f Finance, p.383.

0 Keith Pilbeam. Ibid.
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The effic ien t market hypothesis is linked closely with the forward rate as a 

fo recaste r o f the future spot rate. Because investors’ expectations o f the future 

spot rate are part o f the available inform ation set, and because these

e x p e c t a t io n s  s h o u ld  b e  r e f le c te d  in m a rk et p r ic e s ,  it is c o r r e c t  to  a r g u e  th a t  
today ’s forward exchange rate is an unb iased forecast of the future spot rate.

If we define the fo recast error of the forward rate against the future spot 

rate as 9

The forward exchange rate is an unb iased p red icto r o f the future spot 

exchange rate when, based on a sample o f many independen t observations, the 

average fo recast error is not s ign ificantly d ifferent form zero. The 8  t n from 

Equation (1) also represents the speculative profit for investors who buy forward 

contracts ou trigh t at F, f1 and then sell the ir matured contracts in the spot market

a tS t + rv

Equation (1) represents a jo in t hypothesis. The first hypothesis is tha t the 

market partic ipan ts  use all available inform ation rationally, so tha t the expected  

returns to specu la tors are zero -unbiased expectations o f the future spot rate 

(EtSt+n= ร  t+n ). The second hypothesis is tha t the market partic ipants are risk 

neutral, so tha t the risk premium is zero - the market elects to set its forward rate 

equal to tha t expecta tion  ( F tn = E , ร , +r1 ). The second hypothesis involves a 

pric ing  model.

F r e q u e n tly  t h e s e  jo in t a s s u m p t io n s  a re  su m m a r iz e d  b y  s a y in g  th a t  
m a r k e ts  in w h ic h  t h e y  h o ld  a re  1 e f f ic ie n t ’ a n d  if b o th  p arts  o f th e  h y p o t h e s is  
h o ld , th e n  th e  c u r r e n t forw ard  ra te  is a n  u n b ia s e d  p r e d ic to r  o f  th e  fu tu re s p o t

9 Richard M. Levich. Ibid., p.2,
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rate. 10 Therefore, w hether or not the forward rate is an unb iased fo recaste r 

depends on the two parts o f a jo in t hypothesis be ing satisfied tha t will be 

d iscussed in detail in the following sections.

2.2 The Rational Expectations Hypothesis (REH)

The rational expecta tions hypothesis is tha t on the average, over the 

num ber o f time period, market partic ipants do not systematically over or under 

p red ic t the exchange rate. They may make fo recast error bu t these mistakes 

consist o f sometimes over or under p red ic ting  the future exchange ra te .11

That is, the expected  exchange rate in the next period ( E , s  t+n ) will on 

the average be equal to the actual exchange rate (ร t+0), a lthough it may deviate 

by a random  error (น t+0) bu t the average o f the errors are zero.

^  t+ก =  E ,  ร  t+0 +  น [+ฑ ...................( 2 )

The ra tio n a l expe c ta tio ns  hypothesis is particu larly useful when 

exam ining the c o n c e p t o f m arket e ffic iency hypothesis(M EH ). This is because 

like the MEH it presum es tha t market partic ipants do not make systematic errors 

when m aking the ir pred ictions.

If cap ita l is perfectly  mobile, currencies will shift until dom estic interest 

rates are equal to fo re ign interest rates plus the expected  rated of change in the 

currency. D o rnbusch12 assumed that expecta tions are “ rational “ - tha t 

investors take a cco u n t of all available inform ation about current and future

10 Craig ร. Hakkio and Mark Rush. " Market Efficiency and Cointegration : an Application to 

the Sterling and Deutschemark Exchange Markets \  Journal o f International Money and Finance. 8 

(1989) : 75

n Keith Pilbeam. Ibid. p.6.

12 Rudiger Dornbusch. " Expectations and Exchange Rate Dynamics \  Journal o f Political

Economy, Vol. 84, 1976.
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events, includ ing  a view on the fundam ental forces tha t drive exchange rates. 

His paper also h igh ligh ted the role that expectations play in determ ining current 

exchange rates.

Liu and M adda la  3 used the co integration techn ique by Phillips and 

Ouliaris to test the rational expecta tions hypothesis (REH) . They followed a 

more d irect approach to test the REH. First, they tested w hether ร  t and E 1 ร  t+n 

are random walks or 1(1) series ( in tegra ted of order 1). The co in tegra ting  

regression is

ร , . ,  =  < X + P e , ร , ,  11 + u , „  ...............(3)

But under the hypothesis Ot= 0 and J3 = 1, they considered the residual 

ร, + 1 - E, ร  t+n and tested the hypothesis tha t this residual is stationary. That is a 

d irec t test since the null hypothesis specifies the param eters oc and (3 in the 

coin tegration regression. Thus, they considered the restricted residual บ 1 = 

ร ,+1 - E, ร  ,+n and tested fo r its stationarity. They did no t estimate any 

co in tegra ting  regression. If น , is stationary then ร  1 4 , and E , ร , +n are 

co in tegra ted with a fac to r o f one because the co in tegra tng fac to r is unique 

when it exists. They used the Box - Pierce Q - statistic to test fo r serial 

corre lation in the น, series. The tests for co integration used are the Phillips and 

Ouliaris (1990). Their results showed tha t only the weekly expecta tions data 

satisfy the REH, bu t the m onthly expectations data did not.

Phichet Prom pouri13 14 em ployed the cointegration and error correction  

techn ique to expect the future spot exchange rates of Thai Baht per US. Dollar

13 Peter c .  นบ and G.s Maddala. "Rationality of Survey Data and Tests for Market 

Efficiency in the Foreign Exchange Markets". Journal of International Money and Finance 11 

(1992) : 366-381.

14 Phichet Prompouri, "An Analysis of Factors Influencing Forward and Risk Premiums in 

Forward Foreign Exchange Trading ", Faculty of Economics, Graduate School, Chiangmai 

University, 1997.
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during January 1993- D ecem ber 1995 by using the m onthly data from January 

1985- D ecem ber 1992. He found tha t the expected future spot exchange rate 

followed in line with the rational expectation hypothesis.

2.3 The Risk Prem ium Hypothesis

If one d iscover tha t the forward rate system atically over or under pred icts 

the future spot rate, it may be indicative of the existence o f a risk premium. For 

example, if the specu la tors regard fore ign currency as be ing relatively risky as 

com pared to dom estic currency, they will require a h igher expected  return on 

fore ign currency than dom estic currency. This additional expected  return on the 

relatively risky, as com pared to the less risky currency, is known as the “risk 

prem ium ” .15

The presence o f fo re ign exchange risk arises from uncerta in ty regard ing 

the future. If future exchange rates were known with certa in ty there would be no 

fore ign exchange risk. If we cons ide r the effects o f fore ign exchange risk on the 

determ ination o f forward exchange rates, the forward rate should be equal to the 

expected  future spo t rate. Or, if we cons ider whether there is a risk premium 

incorporated in the forward rate tha t serves as an insurance premium induc ing  

others to take risk, in w h ich case the forward rate would d iffer from the expected  

future spot rate by this risk premium.

That is, specu la tors will only buy forward if they expec t to be able to sell 

them in the future and make profit. Hence, any expected  excess profits to be 

earned on b u y in g  the  fo re ig n  c u rre n c y  forw ard m ight represent the 

com pensation required by specu la tors for the risks associa ted with ho ld ing the 

fore ign currency to w a rd  which is regarded to have more risk involved than with 

dom estic currency. It is im portant to stress that while profit opportun ities in 

fore ign exchange specu la tion  have been reported, they are always risky profit

16 Keith Pilbeam. Ibid. p.6.
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opportunities. เก tha t sense, these results are the evidence o f market 

inefficiency.

F luctuations in exchange rates are the source of exchange rate risk. 

There are d iffe rent factors tha t may cause em ergence o f a risk premium. 

Currency traders w a tch  these factors very carefully. For example, the growth rate 

o f gross national p roduct, the size o f trade surpluses and defic its, cap ita l flows 

between countries, centra l bank interventions, m onetary policy decisions, fiscal 

policy decision, unem ploym ent rates, in terest rates, inflation rates and politica l 

situations.

Keenwan Park 16 tested for a risk premium in the fo re ign exchange 

market. The null hypothesis o f the test is the random walk hypothesis in the 

fore ign exchange market. The alternative hypothesis is tha t b iases o f current 

spot rates(or forward rates) from future spot rates are system atically re lated to a 

set of econom ic variab les on which a risk premium may depend. Using the 

dollar/m ark rate and other econom ic data during the floating rate period, he 

found firm statistica l ev idence for a risk premium in the fore ign exchange market.

The random  walk hypothesis in the fore ign exchange m arket claim s tha t 

any deviation o f the current spot rate (and/or the forward rate) from the future 

spot rate is entirely o f a random nature due to unpred ictab le  innovations in the 

determ inants o f the future spot rate. Hence, tests of the random  walk hypothesis 

can be viewed as tests o f the assum ption o f a zero risk premium in the fore ign 

exchange market.

The random  walk hypothesis may be specified in term o f three equations.

The first equation specifies that the spot rate series exhibits a random 

walk process with zero drift:

'6 Keenwan Park. "Tests of the Hypothesis of the Existence of Risk Premium in the Foreign

Exchange Market". Journal of International Money and Finance 3 (1984) 1 p. 169-178.
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E t s  t+1 = ร , ........... (4)

ร ,  is spot exchange rate at time t, and E is the expecta tions operator.

Second, the spot rate series ad justed for in terest rate differentials 

between assets denom inated in two d iffe rent national currencies displays a 

random walk process:

E , ร , ♦1 = ร ,( (1 + 1 ) /(1 + 1 ๆ )  ............. (5)

where I is one period interest rate on dom estic cu rrency asset,

r  is one period interest rate on fore ign currency asset.

Last, when covered in terest parity holds, equation (5) can be rewritten as:

E t s t+1 = F t+1 ........... (6)

where F t+1 is the forward dollar price o f the fore ign currency at time t for 

delivery at time t+1.

Liu and M adda la 17 18 app lied the restric t co in tegration tests to test the 

hypothesis o f “no risk prem ium ” to investigate the reasons beh ind the rejection 

o f the MEH. This hypothesis was uniform ly re jected fo r the weekly data, and in 

case o f the m onthly data it was not re jected for the Japanese Yen but was 

re jected in the other currencies.

Pope and Peel’8 used the closing spot and 3 month forward exchange 

rate for nine currencies (Belgium, Canada, France, Italy, Japan, Sweden. 
Switzerland, UK, West German) over the 54 month period of March 1984 to

17 Ibid., p. 9.

18 Peter F. Pope and David A. Peel, "Forward foreign exchange rates and risk premia - a 

reappraisal", Journal of International Money and Finance 6 (1991) : 443-456.
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A ugust 1988. The exchange rate data were obta ined from Datastream. Data 

were also co llec ted  from the monthly survey o f the 54 market analysis conducted  

by Euromoney Treasury Report and in troduced as a new proxy for the m arket’s

future spot exchange rate expectation. Their empirical tests did not reject the 

hypothesis o f time-varying risk premium.

2.4.Foreiqn Exchange Markets Efficiency Tests

There are a num ber o f tests that have been proposed to determ ine 

w hether or not the fore ign exchange market is efficient. There are two general 

m ethods com m only used to test fo r efficiency.

2.4.1 Regress the Future Spot Rate (ร, 11) on the Forward Rate (Ft)

The ra tional expectations hypothesis (REH) states tha t econom ic agents 

should take all available inform ation in form ing expectations and should have a 

good know ledge o f the econom ic model relevant to p red ic ting  a variable so tha t 

they do not persistently over or under p red ic t the future value o f tha t exchange 

rate.

A pp ly ing  rational expectations to the pred iction o f the future exchange 

rate we bring the equation (2) :

^  t +1 ~ ^ t ร t+1 + u t +1

W here ร ,  +1 is the log o f the actual spot exchange rate in time t + 1, E , ร , +1 is 

the log o f the expected  exchange rate make in time t for the spot exchange rate 

at time t + 1, and น, +1 is a random error term with a normal distribution and mean 
of zero.

Equation (2) says tha t the actual future exchange rate corresponds to 

tha t w h ich was an tic ipa ted  by market partic ipants plus or minus some random

error.
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The next step is to assume tha t investors is a risk neutral - there is a ‘ no 

risk prem ium  The hypothesis o f no risk premium in the forward rate states tha t 

the expected  spot exchange rate at time t for time t + 1 equals the forward rate

at time t with maturity at t + 1, which bring the following equation, (6) :

F t,t+1 = E t s t+1 ............. (6)

where F t ( + 1 is the log o f the forward exchange rate at time t with

maturity at t + 1 (defined as domestic currency units per units of
fore ign currency).

Substitu ting equation (6) into equation (2) 1 equation (7) is obta ined :

S . +1 = F t t  +1 + บ t + 1 ............. (7)

Equation (7) says tha t provid ing econom ic agents have rational 

expecta tions and there is a no risk premium in fore ign exchange market, then 

the future spot rate should be equal to today ’s quo ted forward rate plus a 

random  error. เท o ther words, in the average the forward rate should neither over 

nor under p red ic t the actual exchange rate one period ahead.

Equation (7) conta ins a jo in t test o f both exchange market e ffic iency and 

no risk premium. The exchange m arket e ffic iency test tha t has been most 

com m only em ployed is based on equation (1). เท the beg inn ing study in this area 

has used the c lassic techn ique o f the ordinary least squares method.

Frenkel (1981 )19 examine the Monthly Data for the period of June 1973 - 

July 1979 for three exchange rates : the pound, franc and Deutsche Mark all 
denominated in US, dollars. He originally appeared to offer strong confirmation

19 Jacop a. FrenkelF lexib le Exchange Rates, Prices, and the Role of "News” : Lessons 

from the 1970s". J o u r n a l  o f  P o l i t ic a l E c o n o m y  89 (1981) : 665-703.
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o f the hypothesis tha t conduc ted  by using ordinary least square in estim ation an 

equation (7) :

ร , . ,  = a  + P F , , , ,  + u „ ,

A cco rd ing  to this test, if the fore ign exchange market is e ffic ien t in the 

sense tha t the exchange rate (spot and forward) incorporates all currently 

available inform ation and there is no risk premium in the fore ign exchange 

market, then the forward rate will be an unbiased pred ic to r of the future spot 

exchange rate.

Hence, the expected  sign o f oc is zero (0); if it were non zero then the 

forward exchange rate would system atically over or under p red ic t the future spot 

exchange rate and rational econom ic agents could  use this information to make 

systematic profits. The coe ffic ien t p  will be equal to unity (1) showing tha t the 

forward exchange rate, on average, correctly  pred icts the future spo t exchange 

rate.

Finally, the error term น ,  + 1 will possess the c lassical ordinary least 

squares (OLS) properties. เท particu lar, errors will not be serially corre lated. By 

having no serial corre lation we mean tha t there is no statistically s ign ifican t 

re lationship between the error o f one period and errors made in o ther periods. 

One canno t fo recast future errors on the basis o f past errors. If agents could  

p red ic t future errors on the basis o f past errors this would be a sign o f fore ign 

exchange market ineffic iency. That is, there would not be exp lo ited profit 

opportunities.

Frenkel's results are highly supportive of the joint hypothesis of foreign 
exchange market efficiency and no risk premium. The implication of his results is 
tha t the fore ign exchange market is e ffic ien t and there is no risk premium.
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For the fo re ign exchange market e ffic iency test in Thailand, Sanong 

(1989)20 app lied  the ordinary least squares m ethod to test the a ccu racy  o f using 

the forward rate as a fo recaste r o f the future spot rate. By estimate the equation

(7) 1 he found that the forward rate is not a good forecaster for the future spot 

rate (59.9%  forecast).

However, the c lassica l regression used by Frenkel and Sanong is 

inappropria te  if exchange rates follow a non-stationary process . Non- 

stationarity generally implies tha t estimators o f |3 in equation (7) are b iased and 

inconsistent. เท fact, it is now well docum ented that both spot and forward 

exchange rates fo llow  unit-root processes and therefore c lassical in ference on 

regression param eters is invalid.21 If the spot exchange rate and the fo iw ard  rate 

are non stationary, the appropria te  test o f the market effic iency hypothesis MEH 

will be based on co in tegra tion  te s ts .22

Besides, some econom ists try to avoid problems associa ted with non 

stationary variables w h ich  in troduces spurious estimation results 1 the second 

m ethod em ploy the regression on the forward premium.

2.4.2 R egress the Rate of Depreciation on the Forward Premium

R esearchers transform  variables by subtracting the current spot 

exchange rate from both sides o f the level regression and regress the realized 

change in the future spot rate on the current forward premium ( the d iffe rence 

between the spot and forward rates). That is:

Sanong Shamrum. Foreign Exchange Market Efficiency in Thailand. Thesis for Master of 

Economics, Thamasart บniversity.1989.

21 Yangru พน and Hua Zhang. "Forward Premiums as Unbiased Predictors of Future 

Currency Depreciation: a Non-parametric Analysis". Journal of international Money and Finance 
16(4) (1997) : 609-623.

22 Peter c. Liu and G.s. Maddala, Ibid, p 9.
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( ร , , 1- ร , )  = 0C + P ( F ,  - ร , )  + น ,,, ....... (8)

where ร  1 is the log o f the spot exchange rate at time t .

เก (8) the null hypothesis requires the same cond ition as before, and 

implies tha t the forward premium is said to be an unbiased p red ic to r o f future 

currency deprec ia tion  if oc is zero ( oc = 0) and the coe ffic ien t (3 does not 

d iffer s ign ificantly from unity ((3  = 1), ind ica ting  that on average the realized 

change in the exchange rate is correctly  forecasted by the forward prem ium/ 

discount.

The hypothesis that the forward exchange rate premium is an unb iased 

p red ic to r o f future currency deprec ia tion  has been extensively tested by 

regression analysis. เท a survey o f this tests, Fama found tha t the coe ffic ie n t (3 

is usually c loser to minus one than the hypothesis value of unity . He conc luded  

tha t the negative slope coe ffic ien t is due to the existence of a time varying risk 

premium.

พ น  and Zhang 23 also investigated whether the forward premium can 

p red ic t the d irection o f change in the future spot exchange. Their test strongly 

re jected the unbiasedness hypothesis and conc luded tha t the forward premium 

conta ins either no inform ation or the w rong information about future currency 

depreciation .

However, Liu and M adda la 24 give some interesting aspects o f this 

procedure . If ร, and F, are unit root processes. Assume that both variab les are I 

(1). Then the left hand side of the equation (8) becom es stationary. But there is 

no guarantee that the variable on the right hand side ( F 1 - s, ) , is stationary. เก 
fact, it will only be stationary if the MEH is true.

23 Ibid., p. 16.

24 Ibid., p. 9.
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They discuss the results from the estimation of equation (8) under two 

conditions :

1. If F 1 - ร ,  is non stationary, since ร ,  +1 - ร ,  is stationary, it means, 

regress o f a stationary variable on a non stationary variable. The MEFI will must 

be surely be rejected.

2 . If F, - ร ,  is stationary, the MEFI is true, there is no po in t in testing the 

MEFI using equation (8).

เท Crowder’s paper 2S, the effic iency o f fore ign exchange markets was 

tested by exam ining the existence o f s tochastic trends in the forward premium. 

The results o f s tandard A ugm ented Dickey-Fuller (ADF) unit root tests supported  

the hypothesis o f a un it root in the forward premium, w hich im plied tha t the 

forward premium is non-stationary.

2.4.3 Alternative Tests of the Efficient Market Flypothesis

A cco rd ing  to the MEFI, the forward rate is supposed to em body all the 

relevant inform ation conce rn ing  the future expected spot exchange rate. This 

implies tha t it should not be possib le to add a further variable available at time t 

to regression equation (1) w h ich proves to be statistically s ignificant. This can be 

taken as evidence tha t the forward exchange rate does not conta in  all re levant 

inform ation conce rn ing  the future spot exchange rate.

An exam ple o f a regression tha t tests to see if another variab le can 

improve the fit o f regression is :

(9)

W here ร is the log o f the spot rate in the previous period.

William J. Crowder. "Foreign exchange market efficiency and common stochastic

trends". J o u r n a l  o f  In te r n a t io n a l  M o n e y  a n d  F in a n c e  13(5) (1994) : 551-564.
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A cco rd ing  to the MEH a variable such as the previous pe riod ’s spot rate 

should not contain any add itiona l information relevant to the future exchange

rate (not only cX = 0 1 {3 = 1 but Y should also not be statistically different 
from zero).

By using the m onthly nominal exchange rate o f Thai bah t aga inst 

US.dollar obta ined from Bank o f Thailand during the period o f November 1983- 

March 1988. Sanong 26 found the lag 2 months spot rate could  p red ic t 35.5 % of 

the future spot rate. He conc luded  that the weakly e ffic ien t of Thai fore ign 

exchange market are not available.

2.5 The Theory of Cointegration test on the Market Efficiency

Non stationarity generally implies that estimators o f (3 in equation 

(1) are biased and inconsisten t. Recent developm ents เท the theory o f 

co in tegration by Engle and G ranger (1987) provide new m ethods o f testing 

market effic iency. More recen t em pirical evidence, however, suggests tha t the 

spot and forward rates are coin tegrated. Cointegration has two im portant 

im plications for tests o f MEH. First, the estimates o f (3 obta ined  from 

regressing the spot rate on the lagged forward rate as in equation (5) are super- 

consistent. Second the changes in the spot rate can be m odeled by an ECM.

2.5.1 Cointegration Regression

From the Hakkio and Rush 27 paper, co in tegration is a relatively new 

statistical concept, p ioneered by G ranger (1983), G ranger and W eiss (1983) 1 

and Engle and G ranger (1987). Cointegration is a property possessed by some 

non stationary time series data. เท general terms, two variables are said to be

26 Ibid., p. 8.

27 Ibid., p. 7.
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co in tegra ted when a linear com bination o f the two is stationary, even though 

each variab le is non stationary.

More precisely, consider two time series, say X 1 and Y 1 . Assume that 
both X 1 and Y 1 are non stationary and need to be d ifferenced once to induce 

stationarity. เท general, most linear com binations o f X t and Y t 1 such as X t - (3 Yt 

= บ t, are also non stationary. If first d ifferencing causes X t and Y t to be 

stationary, then บ 1 also will be stationary after first d ifferencing. However, there 

may exist a linear com bination o f Xt and Y t tha t is stationary.

For example, there may be a num ber d such tha t X t - d Y 1 = บ ,  is 

stationary. เท this specia l case, X t and Y , are said to be co in tegrated o f order 

(1,1) with a co in tegrating vector o f d, and the regression X 1 = d Y, + บ 1 is ca lled  

the co in tegrating, or equilibrium , regression.

The test results for the German and United Kingdom  fore ign exchange 

markets by using logged, m onthly data from July 1975 to O ctober 1986 on the 

spot and forward rates for the British pound and German mark, Hakkio and Rush 

suggested that the German and UK spot rates and forward rates are not 

co in tegra ted. As long as the German and UK currencies are considered 

d ifferent assets, this ind icates tha t both the German and UK spot and forward 

markets are efficient.

Liu and M addala 28also used the co in tegration techn ique by Phillips and 

Ouliaris to test the market e ffic iency hypothesis (MEH) in the fore ign exchange 

markets. They used both the weekly (1 week) and monthly (1 month = 30 days) 

survey data from October 24, 1984 to May 19, 1986 on expectations. The data 
obtained from the money market services (MMS), the Wall street Journal and the 
Financial Time. They considered four different currencies: the British Pound, 

Deutsche Mark, Swiss Franc, and Japanese Yen, all denom inated in US dollars 

per unit

20 Ibid., p. 9.
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They first tested the series for unit roots to investigate w hether the senes 

on the spot exchange rate, the expected spot rate and the forward rate are all 

non-stationary. They did this for both the weekly and monthly data. W hen the

unit-root hypothesis is not rejected, they test whether the series under 

consideration are co in tegra ted  with co in tegra ting  facto r of unity and that the 

errors do not exh ib it serial correlation.

They use the restricted coin tegration tests along with the Q -statistics to 

test for serial corre la tion in the residuals to test the MEH. Their result was 

re jected the MEH for both the weekly and monthly data. They finally conc luded 

tha t the failure o f the MEH for the weekly data is due to risk premium rather than 

the failure o f the REH. W ith monthly data, in the case o f the Japanese Yen, it is 

the failure o f the REH tha t accounts for the failure o f the MEH. เท the case of the 

other three currencies, it is the re jection o f REH as well as the rejection of the 

“no risk prem ium ” hypothesis tha t lead to the rejection o f the MEH.

Besides, the result o f Johansen coin tegration tests w hich were 

conducted  on the m onthly spot and 30 day forward rates over the period 1974 to 

1991 for the British pound, German Deutsche mark, and Canadian dollar, all 

relative to the US. do lla r by Crowder showed tha t the co in tegra tion  between 

them was critica lly  dependent. This evidence leads to the conclusion  tha t the 

fore ign exchange markets e ffic iency are vio lated.

Moreover, M cfarland, M cM ahon and Ngama 29 used the Phillips-Hansen 

co in tegration test to reconsidered whether or not the forward rate is an unbiased 

pred ic to r o f the future spot rate for the 1920s. The data set consisted o f daily 

observations of the spot and one-month forward rates for five bilateral exchange 

rates: German mark-UK pound, Belgium franc-U K pound, French franc-UK 

pound, Italian lira-UK pound, and US dollar-UK pound, for six days per week,

29 James พ. Mcfarland, Patrick c. McMahon and Yerima Ngama Forward exchange 

rates and expectations during the 1920s: A re-examination of the evidence ". J o u r n a l  o f  

In te rn a t io n a l M o n e y  a n d  F in a n c e  13(6) (1994) : 627-636.
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The results o f a single unit root test and the Phillips and Ouluaris 

co in tegrating regression ind ica ted that, with the excep tion  of the German mark, 

all the forward and correspond ing  future spot exchange rates are co in tegrated. 

The results o f app ly ing the Phillips and Hansen estimation and in ference 

procedures to test the forward unbiasedness hypothesis were tha t the forward 

unbiasedness hypothesis can be rejected in three (Belgian franc, French franc, 

and German mark) out o f five currencies at the 5 pe rcen t level o f s ign ificance. 

This result m ight be due to the presence o f a risk premium for the Belgian and 

French francs and to m arket failure in the case o f the German mark.

Naka and W hitney 30 em ployed the m ethods o f D ickey and Fuller(1991 ) 

and Phillips and Perron (1990) to test for unit roots and Engle and G ranger 

(1987) and Phillips and Perror (1988) to test for co integration. They em ploy 

monthly data o f one month forward and spot exchange rates quoted in terms o f 

the US dollar, w h ich  spanned from January, 1974 to A p ril,1991 with 208 

observations. The seven major exchange markets exam ined are: the British 

pound, Canadian dollar, Deutsche mark, French franc, Italian lira, Japanese 

yen, and Swiss franc.

The results ind ica te  tha t all seven currencies are non-stationary at the 

levels bu t stationary after taking the first differences. They also found tha t the 

spot and forward rates are co in tegrated for all exchange rates. These results 

confirm  find ings o f o ther studies includ ing Hakkio and Rush (1989) and support 

applying ECM.

The data were co llec ted  from back  issu es  of The Manchester Guardian for the
period May 1 1 1922  to May 1 0 ,1 9 2 5 .

30 Atsuyuki Naka and Gerald Whitney."The unbiased forward rate hypothesis re-examined"

J o u rn a l o f  In te rn a t io n a l M o n e y  a n d  F in a n c e  14(6) (1995) : 857-867.
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เก Norrbin and Reffett’s work 31, evidence is presented to support the 

hypothesis o f unb iased long-run forward rates. They used the spot and 3 month 

forward rates (Japan, Germany, the United Kingdom, Switzerland, and Canada) 

during 1973:1 to 1992:4 from the IFS database and OECD Main Economic 

Indicators. All data show evidence of being first order in tegrated processes. 

They also test the unit co in tegra ting  vector implied by the FRUC hypothesis - 

tha t the future spot rate and the forward rate for a given country must be 

co in tegra ted and the coe ffic ien t on the co in tegrating relationship for the forward 

rate must be unity- in a VECM framework. They find strong support for a unit 

co in tegra ting  vector between spot rates and forward rates.

Another work conduc ted  by Chowdhury 32 em ployed the co in tegration 

techn ique  deve loped in Johansen(1991) and Johansen and Juselius(1990) to 

test the long run equilibrium  relationship among the spot exchange rates.

The bilateral nom inal spot exchange rates o f the Thai bah t aga inst the 

currencies o f Tha iland ’s seven major trad ing partners: the US dollar, the German 

deutschm ark, the Hong Kong dollar, the Japanese yen, the Malaysian ringgit, 

the S ingapore dollar, and the UK pound sterling were considered. He used the 

daily da ta  (spot and 30-day future exchange rate) which were provided by the 

D epartm ent o f Econom ics Research, and the Bank o f Thailand fo r the period 

Novem ber 1, 1984 through May 31. 1995. The initial results im plied causa lity  o f 

a t least one o f the exchange rates in the system.

Further investigation revealed the presence of a un id irectiona l causality 

from the stationary linear com bination o f exchange rates to the US$/Baht 

exchange rate. เท case of a temporary disequilibrium in the system, the 

US$/Baht exchange rate will adjust in order to return the system to equilibrium.

31 Stefan c. Norrbin and Kevin L Reffett. "Exogeneity and Forward Rate Unbisedness" 

J o u rn a l o f  In te rn a t io n a l M o n e y  a n d  F in a n c e  15(2) (1996) :267-274.

32 Abdur R. Chowdhury "Foreign Exchange Market Efficiency in Thailand”. J o u r n a l  o f  

T h a m a s a r t  E c o n o m ic s  1 (1996) : 5-22.
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This evidence of asymmetric convergence implied that inform ation about past 

disequilibrium  could be used to p red ic t changes in the US$/Baht exchange rate, 

and this causality is evidence o f ine ffic iency in the Thailand fore ign exchange

market.

2.5.2 Error Correction Model

There is an equivalent characterization o f co in tegration due to Granger. If 

two variables are co in tegrated with a co in tegra ting  vector d, then they can be 

written in an error correction form.

X t - X M = a ( X M - d V t.1 ) + b ( Y  1- Y  ,.1 ) + la g g e d  ( À Y s  and  À X s  ) + บ , ........(10)

where a ^  0, b ^  0, บ t is a stationary, possib le autocorrelated, error term, and 

the lagged À Y s  and A x  ร may be necessary.

This is the standard error correction  model and has the usual 

in terpretation: the change in X 1 is due to the immediate, “ short run “ e ffec t from 

the change in Y 1 and to last pe riod ’s error, w hich represents the “ long run “ 

adjustm ent to past disequilibrium . This error correction equation is fundam ental 

to the tests they develop.

Hakkio and Rush33 use the results from G ranger (1986) which 

dem onstrated tha t two prices from a pa ir o f e ffic ien t markets canno t be 

co in tegra ted. To test for e ffic iency in the German and United K ingdom  fore ign 

exchange markets. They used logged, m onthly data from July 1975 to O ctober 

1986 on the spot and forward rates. They can intuitively show this using equation 

( 10). Basically, if an asset incorporates all available information, its price 

change will be unpredictab le . They assume X , in equation (10) is the spot price 

o f German marks and Yt is the spot price o f British pounds. Then 1 if these two 

spot prices are co in tegra ted, they can be expressed in an error correction

33
Ibid. 1 p. 8.
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equation similar to equation (10) and in turn test the forward exchange rate of 

the two countries.

They next focused on the relationship between future spot exchange 
rates and current forward rates in a single currency. If ร  t+1 and F 1 are 

co in tegra ted, with a co in tegrating vector o f 11 then they cannot drift too 

far apart because  their d ifference, ร ,  + 1 - F 1 = บ , ,  is stationary. If the 

variables tha t are random  walks are co in tegrated, they can be written in the 

error correction form. They, therefore, write the model in the ECM and test the 

hypothesis tha t the co in tegrating facto r is one, and the error is white noise, by 

applying the correspond ing tests on the coeffic ients o f the ECM.

For simplicity, Specia lize equation ( 10 ) to the spot and forward rates for 

one country, and assume that no lagged terms enter the equation. Thus, if ร  t+1 

and F, are co in tegra ted, they can be written as an error correcting  regression :

(ร ,  +1- ร,) = a ( ร , - d F ,1) + b(F,-F,_1) + บ, ..........(11)

They found tha t both the German future spot and current forward rates 

as well as the UK future spot and current forward rates appear to be 

co in tegra ted. This again was consisten t with the market being efficient. 

Flowever, they conc lude  tha t based on the results o f the estimation o f a single 

equation error correction model, they were able to re ject the jo in t hypothesis of 

no risk premium com bined with effic ien t use o f inform ation for both Germany and 

the United Kingdom . Unfortunately, they were unable to determ ine which fac to r 

(or factors) cause these rejections.

Besides, Norrbin and Reffett34 show in their paper how testing a single 

equation error correction model with the incorrect causality assumption will lead 
to an incorrect inference of no cointegration between the foiward and spot 

rates. Therefore, it is always important to test the causality assumption in the 
VECM system prior to estimating single equation versions of the FRUC.

34
Ibid. 1 p. 23.
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By applying the co in tegration techn ique to test the marked e ffic iency in 

Thailand, Chowdhury also investigated the possibility that the error correction 

term in the VECM was serving as a proxy for the risk premium. เท order to 

investigate this possibility, stationary tests were performed on the forward 

premium of the seven exchange rates. Test results showed that each of the 

seven forward premiums were non-stationary implying s ign ificant pred ictab ility  for 

the future spot rate changes. As the error correction term and the forward 

premium were in tegra ted o f d ifferent orders, the former did not serve as a proxy 

for the latter. Thus, the results were consistent with a vio lation of the conditions 

o f market e ffic iency in the fore ign exchange market in Thailand.

Recently, Parichart 35 conducted  the co in tegration and error correction 

model to test Tha iland ’s forward fore ign exchange market efficiency. She used 

the daily data o f spot and one month forward exchange rate o f US. dollar, 

Japanese yen, and Deutsche mark aga inst baht. All of these currencies are 

sight export bill o f Bangkok bank. She conc luded  tha t Tha iland ’s forward fore ign 

exchange market is no t efficient. That is, the jo in t hypothesis o f rational 

expecta tion  and risk neutral is re jected. Ineffic iency o f Thailand's forward fore ign 

exchange market can be expla ined by some factors such as a small market size, 

irrational expecta tion  o f investors and risk premium.

Over the past decade  a considerable num ber o f studies have been 

cond uc ted  on the e ffic iency o f the forward fore ign exchange market. M uch of 

this research has focused on exam ining whether the forward exchange rate can 

p red ic t the future spo t exchange rate. Consequently, there has been an 

ongoing effort to re-examine the simple MEH in view of recen t developm ents in 

econom etric m ethodology and the availability o f new data sets.

There has been a great deal of testing of the joint hypothesis of foreign 
exchange market e ffic iency and the non existence o f a risk premium. Overall,

Parichart Thongkhundam. "Efficiency in Thailand Forward Foreign Exchange Market". 

(Master Thesis, Department of Economics, Gruduate School, Chulalongkorn University, 1995)
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the results o f the various exchange market effic iency tests are fairly mixed 

depend ing upon the exchange rate used and the particu lar test considered. 

Many researchers tried to investigate the MEH using procedures proposed by

Engel and Granger. Johansen, Phillips and Ouliaris and Phillips and Hansen that 
take accoun t of non-stationarities in spot and forward exchange rate series. The 

evidence based on these procedures has also been mixed and showed in the 

Table 2.1.

None the less, there is an accum ulation of evidence suggesting tha t for 

certa in periods and rates, the jo in t hypothesis does not hold. Then the b ig  issue 

le ft to solve is w hether or not the re jection is due to the existence o f a risk 

premium or the existence o f ineffic iency/non rational expectations in the fore ign 

exchange market.

For this study, there are some study points similar to Liu and M adda la  in 

the idea o f REH and no risk premium, bu t use different co in tegra tion  analysis. 

W here as Liu and M adda la app lied  the Phillips and Ouliaris co in tegration, this 

study will use the Engle and G ranger cointegration and extend the study to 

investigate the short run relationship by applying the EC-model which is sim ilar to 

the study o f Hakkio and Rush.

Com pared with o ther studies of the e ffic iency in Thailand fore ign 

exchange market, sim ilar to Pichet, this study will use the EC-model to expect 

the future spot exchange rate and similar to Parichart in tha t both app ly 

co in tegration tests bu t using d ifferent technique. W hile she used the Johensen 

co in tegration m ethod, this thesis will use the Engle and G ranger (1987) 

coin tegration techn ique. Because the jo in t hypothesis which strongly re jected in 

a num ber o f d ifferent tests is not new, this study will extend the jo in t hypothesis 

testing of rational expecta tion  and no risk premium to find the conclusion of 

Thailand fore ign exchange market e ffic iency in the early m anaged floa t system.



TABLE 2.1 REVIEW’S LITERATURE

No Year Name Hyp. Tests Currencies Data Methodology Results, Causes and Conclusion
1 1989 Hakkio and 

Rush
MEH Mark,Pound Monthly spot and 

forward rate July 
1975-Oct1986

Engle and 
Granger
Cointegration test 
-ECM

Their results are mixed
1. Accept MEH in Spot and Forward 
Markets in German and UK because the 
two spot and forward rates among 2 
countries are not cointegrated and the 
spot and forward rates from within the 
same country are cointegrated.
2. Reject joint Hypothesis and can not 
determine causes of the rejection.

2 1992 Liu and 
Maddala

REH. MEH 
and no 
risk
premium

Mark, Yen, 
Pound
รพ. Franc: 
US dollar

Weekly, Monthly 
spot and forward 
rate 1 exchange rate 
expectation 
Oct 24,1984- 
May19,1989

-Phillips and 
Ouliaris
Cointegration test

1. For weekly data the failure of MEH is 
due to risk premium rather than the 
REH.
2. For monthly data, the failure of MEH 
of Yen is due to the failure of REH. The 
failure of MEH of Pound, Mark, รพ. 
Franc is due to the rejection of REH and 
risk premium.



TABLE 2.1 REVIEW’S LITERATURE (CONTINUE)

3 1994 Crowder MEH Mark ,
Pound, Ca. 
Dollar ะ US 
dollar

Monthly spot and 
forward rate 
Jan1978-Dec1991

-Johansen 
Cointegration test

-Reject MEH because no coin, between 
spot and forward rate.

4 1994 Mcfarland, 
Mcmahon 
and Ngama

MEH Mark,
Bel.Franc, 
Fr.Franc, 
Ita.Lira 
US.dollar ะ 
Pound

Daily spot and 1 
month forward rate 
May1,1992- 
May30,1925

-Phillips and 
Ouliaris
Cointegration test 
-Philips and Hansen

1. Exception of the German mark, all 
forward and spot rate are cointegrated.
2. Rejection the MEH in Mark, Bel. 
Franc, Fr. Franc.

5 1995 Naka and 
Whitney

MEH Pound, Ca. 
Dollar,
Mark, Fr. 
Franc, Lira, 
Yen, รพ. 
Franc ะ US. 
dollar

Monthly spot and 
one month forward 
rate Jan, 1974 - 
April, 1991

Engle and Granger 
Cointegration Test

-Spot and forward rates are cointegrated 
for all exchange rates.
Their results are mixed
1. Accept the MEH.
2. Accept the no risk premium.



TABLE 2.1 REVIEW’S LITERATURE (CONTINUE)

6 1996 Chowdury MEH US. dollar, 
Mark, 
Yen.HK. 
dollar, Riggit 
Sing. Dollar, 
Pound: Baht

Daily spot rate
Nov1,1984-
May31,1995

-Johansen 
Cointegration 
- VECM

-Reject MEH in Thailand because the 
past spot exchange rate could be used 
in prediction.

7 1996 Norrbin and 
Reffett

MEH Pound, Ca. 
Dollar,
Mark, Yen, 
รพ. Franc

Spot and 3 month 
forward rates 1973:1 
to 1992:4

- VECM 1. Found unit cointegrated vector 
between spot and forward rates.
2. Found a completed adjustment of 
forward rates to any short run 
disequilibriam between forward and spot 
rates.

8 1996 Panchart MEH US. Dollar 
Yen, Mark ะ 
Baht

Daily Jan1988- 
May1995

-Johansen 
Cointegration , ECM

-Reject MEH in Thailand

9 1997 Phichet REH US. dollar : 
Baht

Monthly Jan1993- 
Dec1995

-Engle and Granger 
Cointegration Test

-The expected future spot rate follow the 
REH
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