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Using P-Star Model to Linking Money and Prices 
in A Financial Liberalised Developing Economy: 
The Case for Malaysia 

Muzafar Shah HabibuUah 

ABSTRACT 

The P-Star approach of modelling inflalion proposed by Hallman el al. 
has been widely tested in the United States and other developed countries. 
The applicability of the P-Star model for (he developing countries is yet 
to be determined. The main pUlpose of the present study is to add to 

the curren/literature on the robustness of the P-Star model with respect 
to a developing countly - Malaysia. Using a sample periodfrom 1981: 1 
[0 1994:4, our results suggest that Malaysian monetary data support 
the P-Star model. We conclude that there is a close relationship between 
mOlley and the price level in Malaysia despite the occurences of financial 
libera/isation in the 1980s and 1990s. 

ABSTRAK 

Kaedah 'P-Star ' yang diutarakan oleh Hallman et al. unluk membentuk 
model inflasi meluas digunakan. dl Am,erika Syarika/ dan negara-negara 
maju yang lain. Walaubagaimana pun, penggunaan model ini terhadap 
negara-negara membangun amatlah kurang sekali. }usteru ilU, tujlian 
urama kerlas kerja ini adalah ullwk menguji kesesuaian model 'P-Star' 
ini terhadap data negara memballgull sepert; Malaysia dengan 
menggunakan data siri masa suku talwnalZ daripada 1981:1 hingga 
1994:4. Keputusan kajiall mencadangkall bahawa data kewangall 
Malaysia menyokong penggU1iaan model 'P-Star'. Kesimpulan kajian 
memmjukkan terdapat hubullgan yang rapat alltara penawaran wang 
dellgall tillgkat /targa walau pun berlaku liberalisasi kewangan dalam 
talllm-lalllm 1980-al1 dan 1990-an di Malaysia. 
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INTRODUCTION 

In the 1980s changing financial markets had disrupted the historical 
relationships between monetary aggregates, income and prices. The 
reliability of monetary aggregates as intermediate variables for 
monetary policy purposes has been quest ioned and subjected to various 
empirical testing. For a broad general survey of these issues from an 
international perspective, see Akhtar (1983) and Argy et al. (1989). 
Studies have concluded that the experience in the industrialised 
countries such as Australia, Canada, France, Italy, Japan, the United 
Kingdom and the United States, suggest that as a result of financial 
deregulation and innovations, the relationships between money and 
economic activities have been distorted. As a consequence, monetary 
aggregates, notably the narrow money MI in those countries were 
dropped, and the emphasis shifted to broader monetary aggregates for 
policy purposes. 

Among the developed countries, the experience in the United States 
provides a good example of the importance of financial deregulation in 
destabilising a particular monetary aggregate, one which had previously 
been the most stable. Friedman (1988:440), for example, claims that 
"money growth has simply been irrelevant to any outcome that matters 
for monetary policy" . Friedman and Kuttner (1996) found that the growth 
of M I had been unable to explain the price behaviour in the United 
States in the early 1980s. Friedman and Kuttner (1996: 120) conclude 
that "the evidence drawn from this more structural analysis of the four
variable autoregression system suggests that increasing instability of 
money demand is the most consistent explanation for the fact that, 
sometime during the mid- to late 1980s, fluctuations in money growth 
cease to anticipate subsequent fluctuations in either output or prices". 

Despite the voluminous literature that has cast doubt on the role of 
money in predicting output or prices, studies using the simple quantity 
theory are able to explain the long-nm relationship between money and 
inflation. For example, Vogcl (1974) finds that there is a proportional 
relationship between the rate of growth of the money supply and the 
rate of inflation with a lagged period of two years. Using cross-country 
data, Duck (1993), Dwyer and Hafer (1988) and McCandles and Weber 
(1995) concluded that the quantity theory was able to establish the long
run behaviour between money and the price level. Further, Dwyer and 
Hafer point out that countries which experience high rates of inflation 
also have high rates of money growth. According to McCandles and 
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Weber (1995) and Bullard (1994) the above conclusion is robust to using 
different measures of money. In studying the United States data, 
McCandles and Weber (1995) use MO, MI and M2, while Bullard (1994) 
uses Ml, M2, M3 and L and their Divisia counterparts. 

More recently, Hallman et al. (1989, 1991) at the Federal Reseve 
Board of the United Sates have ingeniously proposed a simple "new" 
model that links money and prices in the so-called P-star approach based 
on the quantity theory. The P-Star model approach in linking money 
and prices advocated by Hallman et al. has resulted in widespread 
empirical applications in other developed countries. Generally, results 
of multi-country studies by Hoeller and Poret (1991) and Kool and Tatom 
(1994) indicate that the data are supportive of the P-Star model and are 
able to track inflation movements successfully. Hoeller and Poret (1991) 
investigate the OEeD countries, while Kool and Tatom (1994) investigate 
on five European countries-Austria, Belgium, Denmark, the Netherlands 
and Switzerland. 

To date, the P-Star model approach has only been widely tested in 
the developed countries except for South Korea, Singapore, Indonesia, 
Nepal and the Philippine (see Corker and Haas 1991; Habibullah 1998, 
1997a, 1997b; Habibullah and Smith 1998). The empirical results 
obtained for the majority of the developed countries are supportive of 
the P-Star approach. This implies that in the long-run, some monetary 
aggregates (e ither narrow or broad or both measures) are closely linked 
to the price level and the rate of inflation. Clearly, the quantity theory 
and the equation of exchange have provided a useful framework to 
empirically analyse the relevance of money in an economy. However, 
one neglected aspect of this area of research is the applicability of the 
P-Star approach in Linking money and the price level in the developing 
countries. Therefore, the purpose of this study is to assess the useful
ness of the P-Star model for Malaysia. 

In the estimation of the relationship of prices to monetary aggregates, 
the P-Star approach is preferred because in the standard reduced-form 
approach, the inflation equation is sensitive to the specification of its 
determinants such as on long distributed lags of past growth rates of 
money and on other factors such as supply shocks, price control or 
expectation variables (see Tatom 1990). On the other hand, to deter
mine inflation, the P-Star model depends on the level of the money 
stock in the previous level and the equilibrium price level (p*). 
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THE P-STAR (P*) MODEL: THE QUANTITY THEORY APPROACH 

In a standard reduced-fom1 model, the determinants of inflation range 
from money supply, wages, productivity, imporl prices. exchange rates, 
etc. ModelLing inflation becomes more complicated when expectations 
are incorporated in the model and long lags of each independent variables 
are allowed. Hagger (1977) and Frisch (1976) provide a survey and 
empirical modelling of the inflationary process in the developed 
countries. For Malaysia, see for example Ibrahim ( 1995) and Yusoff 
( 1985). However, Hallman et al. (1989) have proposed a more simplistic 
modelling of inflation. In the Hallman et al. model, the discrepancy 
between actual price level and the equilibrium price level is the key 
determinant of inflation. The equilibrium price level or the so-called p. 
Star (P*) is determined by the level of money stock, the equilibrium 
velocity (V*) and the potential output (Q*). Using quarterly data covering 
the period 1870 to 1988 for the United States, Hallman et al. (1989, 
199 1) found that "p' ties together the level of money and prices" very 
well , and seem to support the contention that "inflation is a monetary 
phenomenon". Hallman et al. (1991 : 857) conclude that , "p* through 
its dependence on long-run values of velocity and output can be used 
to indicate long-term price developments". 

The p* approach is based on the equation of exchange. Accord ing 
to the equation of exchange 

PQ = MV (I) 

where the product of the price level (P) and real GNP (Q) equals the 
stock of money (M), multiplied by its velocity (V). Taking logarithms 
(lower-case notation) for equation (1) gives 

p+q;;;;m+ v. (2) 

From equation (2), the price level can be expressed as 

p = m + v - q. (3) 

According to Hallman et aJ. ( 1991), the equilibrium price level (p') is 
written as fo llows: 

p* = m + v* - q* (4) 

, 
a 
t 

1 
f 

F 
5 
b 
b 
T 

N 
v 

w 

th 

N, 
or 

4
Rectangle



'3 

H 

~e 

S, 

1S 

os 
ld 
,d 
,ff 
jc 

'y 
'y 
p-
m 
:lg 
,9, 
ry 
ry 
gh 
ed 

ng 

I) 

:he 
ms 

2) 

3) 

) is 

(4) 

Using P-Star Model to Linking Money Gild Prices 127 

where v* is the equilibrium level of velocity and q* is the real potential 
output. Equation (4) says that the equilibrium price level, pO, is defi ned 
as money stock per unit of real potential output and the long-run 
equilibrium level of the velocity of money. In other words, p* is therefore 
the price level which will emerge when output and velocity are at their 
equilibrium levels. The long-run price level p* can then be compared 
wi th the actual price level p. The differe nce between the price level p* 
and the actual price level p, that is, any negative or positi ve gaps p-p*, 
then suggest that the future price level will slow down or accelerate. 
The short-run dynamic model of inflation is therefore given by the 
following error-correction model, 

I';p = ex + ex (p - p* ) + ~ K fil'; p . + n 
l 0 I I-I [-, ~i= 1 i H 'L l' 

(5) 

From equation (5), the theory of coimegration suggests that if the p. 
Star approach is to quali fy as a valid empirical model, p and p* must 
be cointegrated . In other words, there must be a long-run relationship 
between the two, and the difference between p and p* must be stationary. 
To illustrate thi s point , using equation (2) we can express Y, as 

v = p - m + q. (6) 

Now we define the equilibrium velocity v* by estimati ng a model for 
v as follows 

(7) 

where f l is the nominal interest rate, (jj 's are estimated parameters and 
J..l is a stationary error term. We then can define v* as the long-run 
equation given below 

v* :;; m + m r o I , (8) 

that is, v* is the forecast for equation (7) . 
We then define p* as follows 

p* = rn + v* - q. (9) 

Now, the cointegration theory says that, for equation (5) to be a valid model 
or if p and p* is to be cointegrated then p - p* must be stationary. Thus 
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p - p* = 't
l 

(10) 

where t, is stationary. Now by substituting equations (9) into (10), we 
have the following 

p - m - v* + q ;; 'r
l
, 

Using equation (6), equation ( 11 ) can be written as fo llows 

v - v* = 't , 

and using equations (7) and (8), we can show that 

).l = t. , , 

( II ) 

( 12) 

(13) 

Equation ( 13) implies that for t, (i.e. p - p*) to be stationary we require 
that III is stationary. For J..l( to be stationary we will require that r (or any 
set of relevant determinants of veloci ty) and v or r (or any set of relevant 
determinants of velocity), p, q and m form a cointegrating set of variables. 

MODEL SPECIFICATION 

Let specify the standard velocity function as (see for example, Bordes 
et aI. , 1993) 

( 14) 

Substituting equations (14) into (3), we have the following reduced fonn 
equation, 

(15) 

In the long-run the price level, p, should be cointegrated with its 
determinants - q. rand m. According to the Granger Representation 
Theorem, not only does cointegration imply the existence of an error
correction model but also the converse is true, that is the existence of an 
error-correction model implies cointegration of the variables (Engle and 
Granger 1987). Therefore it follows that from equation (15 ), the p* 
model can be represented by the following error-correction representation 
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(16) 

where C'_I is the lagged residuals (i.e. P,., - P*.) saved from running the 
static cointegrating equation (15). The hypothesis that P, is not 
cointegrated with me q[ and [ I can be rejected if the coefficient on the 
error-correction term, B1 is significant, regardless of the joint significance 
of the B, coefficients. Thus, our point of interest is that B,<O and 
significantly djfferent from zero implies that p and p* are cointegrated. 

OUf main concern is regarding the appropriate specification of the 
velocity function. It has been shown that the standard velocity function 
(or money demand) as specified in equation ( 14) is inadequate to 
represent a long-run velocity function for a financially liberalised 
economy like Malaysia. Studies in the 19805 in the majority of the 
developed countries have indicated that income ve locity has been 
variable. In other words the movement of monetary aggregates cannot 
be used to predict the movements in income. The breakdown in the 
historical relationship between monetary aggregates and income to a 
greater extent reflects structural changes and financial innovations in 
the financial system. This has led reseachers to re-specify the money 
demand or velocity function to take into account 'new' variables that 
could better explain the recent behaviour in money and velocity. 

Attempts at explaining why conventional models have failed to 
accurately predict the behaviour of velocity has led Bordo and Jonung 
(1987) to propose institutional and financial factors as determinants in 
a velocity function. According to the so-called institutional approach, 
velocity is influenced by two sets of institutional factors, namely; the 
monetisation and financial development variables. In the former, Bordo 
and Jonung propose using two sets of proxies, that is the share of the 
labor force in non-agricultural pursuits and currency-money ratio. For 
the latter, Bordo and lonung have used the ratio of total non-bank 
financial assets to total financial assets. Apart from these variables, Bordo 
and Jonung also propose including a proxy for economic stability in the 
velocity function. Bordo and Jonung (1990) explained that the process 
of monetisalion accounts for the downward trend in velocity. With the 
spread of banking (reflected by the currency-money ratio) and growing 
urbanisation (measured by the share of labor force in non-agricultural 
pursuit), velocity faUs at first because of the growing dependence on 
money for conducting transactions (monetisation of the economy). In a 
later stage of development, velocity will rise as a result of financial 
sophistication and improved economjc stability. Financial soprustication 
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refers both to the emergence of close substitutes for money and to the 
development of methods of economising on cash balances. Economic 
stability will reduce the precautionary demand for money and thus raises 
velocity. Bordo and Jonung (1990: 167) stressed that , "these institu
tional ex planatory variables are additional to or supercede the standard 
determinants of velocity. including real income and interest rates", 
Studies by Siklos (1993) and Raj (1995) have supported the institutional 
hypothes is of the velocity of money and they conclude that these 
institutional factors are necessary to maintain a long·run relationship. 

In th is study, we specify the following velocity function 

(17) 

It fo llows that, the price equation can then be specified as fo llows: 

(18) 

where p and q are respectively price level and real output. Variable r is 
the interest rate to proxy for opportunity cost, m

kl 
is money supply with 

k refer to narrow M I and broad money M2. em refers to monetisation 
variable proxy by currency-money ratio. All variables were transformed 
into logarithm except for the interest rate. 

SOURCES OF DATA 

In thi s study, we used quarterly time series data for the period 198 1: I 
to 1994:4. For the purpose of this study, we have used the consumer 
price index as a measure of the price level. Since there is no a priori 
evidence as to which measure of money shoul d be used - narrow or 
broad money, we examined both monetary aggregates M I and M2 in 
the construction of p*. Furthermore, empirical studies have shown that 
different monetary aggregates used to construct p* have different 
implications for the performance of the p* approach. For example. in 
the United States, Hallman et al. (199 1) have indicated that M2 can be 
a good anchor for the plice level. but Tatom (1990) on the other hand, 
suggests that money and the price level are linked when M I is used to 
construct p*. For France, Bordes et al. (1993) used the monelary 
aggregates MI , M2 and M3 to calcul ate p*, and found that a long-run 
relationship between money and the price level was,\established using 
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M l and M2. On the contrary, Todtcr and Reimers (1994) found that 
between the three monetary aggregates (M l , M2 and M3), " the best 
results were obtai ned when M3 was used to estimate the equilibrium 
price" , 

As for output variable, since GNP for Malays ia is only available in 
annual form , we employ Gandolfo's ( 198 1) technique in interpolating 
quarterly series fo r GNP from its annual observations. In terpolated 
quarterly GNP series are then defl ated by consumer price index to arrive 
at the real GNP. Data on the consumer price index, GNP and monetary 
variabl es were compiled from various issues of SEACEN F inancia l 

Statistics-Moll ey alld Ballking published by the SEACEN Centre, and 
Int ernational Financial Statistics publi shed by the Inte rn at io nal 
Monetary Fund. 

DISCUSSIONS 

STATISTICAL PROPERTrES OF THE SERIES 

In recent years, discussion in econometric analys is has focused much 
attention on the time series properties of economic variables. A key 
concept underlying much of econometric theory is the assumption of 
sta tio narity. This assumption has important consequences fo r the 
interpretation of economic models and data. This is so because the level 
of a stationary series, for example, will not vary greatly with the sampling 
period and has a tendency to re lurn to its mean value (Granger 1986) . 
On the other hand, the properties of non-stationary series. which are 
more interesting to study, are quite different fro m those of stationary 
ones because the former will be characterised by a time varying mean 
which have a tendency to drift away from its mean. Some possible 
sources of non-s tationarity, deal with polynomial time trends, un it roots 
and integrated series (Granger 1986; Engle & Granger 1987). 

It is generally argued that testing for the presence of unit roots in 
the autoregressi ve representation of a time series can be considered as 
testing for stationari ty. This is because the tes t amounts to test whether 
certain coeffi cient of the representati on are unity. Accordi ng ly, the 
question of how many times we should difference the series or whether 
to detrend a series to achieve stat ionary may also be answered. 

The standard procedure fo r determining the order of integration of 
a time series is the application of augmented Dickey-Fuller test (Dickey 
& Fuller 1979) which requires reg ressi ng ~Yl on a constant, a lime trend, 
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Y,., and several lags of the dependent variables to render the disturbance 
term white-noise. Then the (-statistic on the estimated coefficient of 
Y,., is use to test the following null and alternative hypothesis: 

Ho :Y,- I(I) vs H, : Y, - 1(0) 

The null hypothesis is saying that variable Y, is stationary to the order 
one or it is integrated of order one compared to the alternative that Yl 
is integrated of order zero. If the null cannot be rejected, it is said that 
Y

t 
probably need to be difference once to achieve stationarity. If on the 

other hand, the nu1l is rejected then Y
1 
is stationary in its level form. The 

critical values are ca lled the 'ADF statistics' and arc available in Fu Ller 
(1976), Engle and Yoo (1987) and in MacKinnon (1991). 

If the null hypothesis cannot be rejected then Y, is non-stat ionary 
and it may be 1(1 ) or 1(2), or have an even higher order of integration. 
To find out the order of integration, the test is repeated with !1y, in place 
of Y

t
, thus regressing D,,2Yl on a constant, ~Yl-1 and several lags of f:J.2yl' 

The ADF statistic therefore tests the following: 

Ho : !1y, - 1(1) vs H, : !1y, - 1(0) 

I.e. Ho : Y, - 1(2) vs H, :Y,- I(I) 

If the ADF statistic is not large and negative then we cannOl reject Ho 
and Y, cannot be I( I ). In this case the test is repeated with !1'y, as the 
dependent variable and so on, until the order of integration is determined. 
To supplement the ADF unit root test, we also estimate the Phillips and 
Perron (1988 ; hereafter the pp test) unit root test. The PP unit root test 
is a non-parametric method of detecting whether a time series contain 
a unit root. This test is robust to a wide variety of serial correlation and 
time dependent heteroskedasticity. 

Table 1 presents the results of the unit root tests on the levels and 
first-differences of the series. In order to choose the appropriate lag 
length, we follow the procedure suggested by Campbell and Perron 
(1991). According to this approah, we start with some upper bound on 
k, say kmax' chosen a priori. Estimate an autoregression of order kmu ' If 
the last inc1uded lag is significant (using the standard normal asymptotic 
distribution), select k;k

m
". If not reduce the order of the estimated 

autoregression by one until the coefficient on the last included lag is 
significant. If none is significant, select k;O. Results in Table I clearly 
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TABLE 1. Results of integration tests 

Series Series in levels Series in first differences 
ADF pp ADF pp 

P ~0.70 (2) ~2.46 (3) ~5.42 * ( I) 7.89* (3) 

ml ~ 1.73 (4) ~0.27 (3) ~3 . 3 1 * (2) 7.07* (3) 

m2 -0.62 (4) -0.3 1 (3) ~3.83* (2) 6.64* (3) 

q ~ 1. 77 ( I) -2.0 I (3) ~3 .7 3* (I) 5.59* (3) 

r ~ 1. 95 (I) ~1.72 (3) ~5.79 · (0) 5.72* (3) 

eml -0.46 (I) ~ 1.33 (3) ~3.24* (2) ~10.96* (3) 

cm2 ~ 1.61 ( I) -2.09 (3) ~5 .46* (I ) ~ 8.1D* (3) 

NOles: The variables are deflllcd as follows: p = price level. ml = money supply MI , 
m2 = money supply M2, eml = currency-money M I ratio. cm2 = currency-money 
M2 ratio, q = real output and r = interest rate. Asterisk (*) denotes stati stically 
significam at 5 percent leveL 

indicate that price, money, real output, interest rate and monetisation 
variables are T( l ). In other words, their first differences are stationary, 
that is, 1(0) . 

COINTEGRATION ANALYSIS 

After determining the order of integration among the series involved, 
we wiJl determine the long~run equilibrium for the p* described by 
relation ( 18). To tes t this proposition, we run the cointegrating regres~ 
sions with aJl I( I) variables and the results are presented in Table 2. The 
nuJl hypothesis of no cointegration can be inferred from the ADF stati s~ 
tics. The ADF statistics for both money series used to construct p* are 

TABLE 2. Results of cointegrat ion tests 

Money series Cointegrating R~squared CRDW Unit root test on 

used to regressions residuals 

construct p* ADF lag 

MI p = f(q, r, ml , em l ) 0.95 0.35 ~2 .03 * 4 

M2 P = f (q, r, m2, em2) 0.98 0.53 ~2 .65 * II 

NOles: CROW denotes cointegrating regression Durbin~Watson statistic. Asteri sk (*) 
denotes statistically significant at 5 percent level. 
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significantly different from zero. This tests results suggest that the 
residual (18) are 1(0) and hence lend evidence supporting cointegration 
and also implying a long-run equilibrium relationships between PI and 

mia' qt' f t and Cffikt" 

P' AND THE ERROR-CORRECTION MODEL 

The estimated error-correction model described the p' model equation 
where the rate of inflation - measured by the quarterly variation in P. 
depends on its own lagged values and on the gap between the actual 
value of the price level and its value corresponding to the long-term 
equilibrium of the economy (p, - p*, = ecm,). In Table 3 we present the 
estimates of the error-correction models. Interestingly, our results show 
that the error-correction regress ions for both monetary aggregates used 
to form p* performed satisfactori ly for Malaysia. In both cases the 
coefficients of the error-correction terms are significantly different from 
zero and show correct negative signs. Furthennore, none of the diagnostic 
test statistics are significant at the 5 percent level suggesting no evidence 
of misspecification or of autocorrelated, heteroscedastic, or non-normal 
errors. Thus, both estimated error-correction equations appear as a data 
admissible simplication of the general model. 

To summarise the results presented above it appears that; (i) the 
price level and money stocks are l( I) variables and thus need first 
differencing to achieve stationarity, (ii ) a velocity function that comprises 
of money supply, real output and interest rate, and a monetisation 
variables as additional regressors does constitute a cointegration vector 
- as determinant in the price equation, (iii ) the estimates of the Engle
Granger two-step method and the error-correction model suggest that in 
both cases, exhibit cointegration between PI and ql' rl, mkl and Cffikl, (iv) 
the sati sfactory results of the cointegration analysis and the error
correction models clearly suggest that the Malaysia 's monetary data 
support the P-Star approach of modelling inflation, and (v) comparing 
the estimated price equations between the two monetary aggregates used 
to construc t p*, our results indicate that both monetary aggregates 
performed equally well, in that the p* significantly influences the price 
development in Malaysia. 
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TABLE 3. The P-Star model from the error-correction mechanism 

Independent variables p* model derived from p* model derived 
narrow Ml from broad M2 

Constant 0.0051 0.0002 
(3 .8933)' (0.1451) 

cern"l -0. 1247 -0.3211 
(2.4549)' (3.3300)' 

8P'.2 0 .3537 
(2.569 1)' 

LlPt-4 0.2624 
(2.2165)' 

LlPt•j 
0.2444 
(1.7742) 

6p"11 0.2689 0.2903 
(2.2672)' (2 .7997)' 

Llp'.!5 -0.1731 
(1.7549)' 

R-squared 0.39 0.33 
SER 0.004 0.005 
D.W. 2.24 1.70 

LM X' (4) 1.313 3.354 
[0.859J [0.500J 

ARCH X' (4) 6.625 6.694 
[0.157J [0.153J 

Normalily X' (2) 1.479 0.841 
[O.477J [0.657J 

RESET X' (2) 1.299 2.835 
[0.522J [0.242J 

Notes: eern denotes error correction term, Le. the residuals from running the coimcgrating 
regression. The regressors in the cointegration relation include real output, interest 
rate, money supply and monelisalion variables. SER and OW denote standard error 
of regression and Durbin -Watson statistic respectively. The diagnostic tests 
presented above are broadly defined as follows. LM(4) is the lagrange multiplier 
test for residual serial correlation of the fourth-order process based on Breusch 
(1978) and Godfrey (1978). Arch (4) is the fourth-order autoregressive conditional 
heteroscedasticity test of Englc (1982). Nomlality (2) is a test for the normality 
of the residuals based on Jarque and Bera (1980). RESET (2) is based on Ramsey 
(1969) , is used to test whether the coefficients of powers of predicted dependent 
variables (y l, Y3) are jointly zero. This test may also be regarded as tests of 
heteroscedasticity but usually rcgarded as general tests for detection of missing 
explanatory variables or incorrect funct ional fonn. Numbers in parentheses (.) are 
(-statistics and numbers in the square brackets [.J are p-values. Asterisks (*) denote 
statistically significant at 5 percent level. 
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FURTHER RESULTS: MODEL FORECASTS EVALUATION 

The above results clearly suggest that both monetary aggregates can be 
used as an anchor for the price level in Malaysia. Our question is can 
we discriminate between the two competing P-Star models? Since one 
of the criteria of a 'good' model is its forecast ing ability, then do either 
of the model perform better than the other in terms of forecasts? In the ir 
study, Hallman et al. (199 1) suggested using the method proposed by 
Chong and Hendry (1986) in order to discriminate between models by 
comparing competing forecasts. Using this approach, we determine 
whether forecast error from a given model can be explained 
("encompassed") by the forecasts of another model. For example, let f" 
and f

" 
denote the forecasts made by models i and j , and let the model

i forecast error be denoted by Cit" Defme I(i,f) as the statistic for j3 in 
the following regress ion 

e = B(f - f) + n . 
II J- JI II " . 

(19) 

Model i is said to forecast-encompass model j if I/i,j) is not significantly 
different from zero but IpU,i) is. Table 4 show the IU,i) and I(i ,j) from 
funning between the competing models - narrow MI versus broad M2, 
and to determine whether p* model derived from narrow Ml "forecast
encompassed" the p* model derived from broad M2 or otllerwise. Results 
from Table 4 suggests that M2 forecast-encompasses M I. Thus, M2 can 
be used as a better anchor for the price level co mpared to the 
other competing p* model which was deri ved using narrow M I in 
Malaysia. 

TABLE 4. Results of forecast-encompassing tests for narrow 
money M I versus broad money M2 

Compet ing p* models 

Narrow money M I (e) vs 
Broad money M2 (e

J
) 

1.15 

Notes: Asteri sk (*) denotes statistically significant at 5 percent leve l. 

4.22* 
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CONCLUSIONS 

The growth rate of the money supply bas been a major instrument of 
central banks, targeted either directly or indirectly through the reserve 
money, interest rate or exchange rate of a country. In the 19705 the 
United States, United Kingdom, Canada, Germany, France and Australia 
were among the developed countries adopting monetary aggregate 
targeting. However, by late t 980s most of these countries except for 
Germany had de-emphasised monetary targeting. Money has been 
"downgraded" from 'intermediate target' to merely an ' information 
variable' (see Friedman 1997). 

In recent years, there has been increasing interest among researchers 
to investigate the long-run relationship between money and inflation 
using the simple Fisher-quantity equation . Studies conducted on cross
section of countries found that the growth rates of the money supply 
and the rate of inflation were highly correlated with a con-e lation of 
c lose to one. Apart from the cross-country data. evidence on the Uni ted 
States and other develop nations using time series data has also supported 
the quantity theory. 

The primary aim of this study is to invest igate the long-run rela
tionship between money and the price level in Malaysia. Using quarterly 
time series data for the period 198 1: l to 1994:4, we have employed the 
P-Star model approach (based on the quantity theory) in linking money 
and the price level. In this study we used both narrow money M 1 and 
broad money M2 to construct p*' 

Generally, the results presented in th is study are supporti ve of a long
run relationship between money (via p*) and the price level in Malaysia. 
The results indicate that both narrow money M I and broad money M2 
can be an anchor to the price level and therefore implies that both 
monetary aggregates (M l and M2) can be useful intermediate indicators 
for monetary policy purposes in Malay sia. Thus, the evidence here 
supPOt1s the view that inflation in Malaysia is a monetary phenomenon. 

The above results suggest that an indicator of inflationary pressures 
based on p* can be successfully constructed for Malaysia. However, the 
construction of p* depends c ruc iall y on the long-run stability of the 
income velocity of money. Comparing the results from the forecast
encompassing tests between the two competing monetary aggregates 
used for the construction of p*. our results indicate that the p* model 
with M2 "forecast-encompassed" the other competing p* model - MI. 
This means that the p* model constructed usingM2 can better track 
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inflation in Malaysia compared to MI. This evidence supports the move 
made by Bank Negara Malaysia (the Malaysian Central Bank) to 
emphasizing broad money for monetary policy purposes. 
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