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Abstract 

The paper seeks to undertake an econometric investigation of a quarterly money demand 
model for an eighteen year period (1 979Q 1-1996Q4). The variables considered for the model 
are real income, real interest rate, the real effective exchange rate and the expected rate of 
inflation, which are likely determinants of money demand in Fiji. Both versions of the Chow 
test, and the CUSUM and CUSUMSQ tests for stability are used to test the stability of 
demand for M2 money between the 1975-1987 pre-reform period and the 1988-1996 period, 
which marks the years of financial reforms. The tests do not provide strong evidence that these 
reforms have affected the stability of the money demand function. 

T.K. Jayaraman is a Senior Lecturer in the Economics Department at the University of South Pacific, Suva, 
Fiji. 
B.D. Ward is a Senior Lecturer in Economics in the Commerce Division at Lincoln University, Canterbury, 
New Zealand. 
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1. Introduction 

Among all the South Pacific island countries, Fiji has the most sophisticated financial sector. 

The institutional framework covering a network of institutions, which includes the country's 

monetary authority, namely the Reserve Bank of Fiji (RBF), five commercial banks, three life 

insurance and four general insurance companies, a fully government-owned development bank, 

the Fiji National Provident Fund and the Unit Trust of Fiji (Skully, 1997), has been further 

strengthened in 1996 by the enactment of a Fiji Capital Market Authority Act. The objectives 

of monetary policy within this framework have been concerned with maintenance of internal 

stability in terms of stable price level and external financial stability in terms of adequate 

foreign exchange reserves while playing an effective supporting role to fiscal policy in regard 

to demand management (Siwatibau, 1993). With the added responsibilities imposed by the 

emerging objectives of promoting private sector development through development of money 

and capital markets, monetary policy has to be specifically geared to maintenance of a stable 

financial environment and as part of this, demand management would continue to receive 

importance. 

The RBF has been conducting its monetary policy by monetary targeting, under which it uses 

credit control measures to contain the growth rate of money supply. These functions are 

carried out through an annual monetary exercise, which involves forecasts of domestic credit 

and money demand (Luckett, 1987). An administrative instrument in terms of a permanent 

macroeconomic committee comprising key government officials from the ministries of finance 

and planning as well as in the RBF has proved useful in linking the government budget and 

other macroeconomic policies in monetary budgeting in a coordinated manner (Siwatibau, 

1993). However, Fiji's demand for money function has not been effectively formalised and 

convincingly estimated. Earlier attempts to estimate the narrow and broad monetary 

aggregates have not proved significantly successful, as they were only tentative (Luckett, 

1987). It appears that the parameters estimated by these attempts were being followed for 

some time. 

The economy-wide liberalisation measures, including deregulation of interest rates and 

encouragement of competition in the financial sector, which were introduced and implemented 

since 1988 and the subsequent relaxation of exchange control measures might have had an . 
impact on the stability of the parameters estimated earlier. Further, it is also likely that the 
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new financial innovations introduced in the economy which became instantly attractive to 

savers and investors alike would have introduced a technical uncertainty as to which monetary 

aggregate, the narrow or the broad, has to be targeted. In these changed circumstances, it is 

considered appropriate to take up a fresh study of the demand for money in Fiji utilising the 

data of a longer period, 1979-1996, covering 18 years. 

The objective of the proposed study is to estimate a long-run demand function for money for 

facilitating the policy makers in their decisions for promoting economic growth in the long run 

and a short-run demand function for maintenance of price stability. While doing so, the paper 

would also take into consideration fresh developments which have emerged since the late 

1980s including the new techniques of cointegration and the related notion of error correction 

in deriving and evaluating the demand for money relationships. The paper is organised into 

four sections. The first section gives a brief background of the Fijian economy and recent 

developments, with reference to monetary policies and reforms in the financial sector. The 

second section outlines the modelling strategy adopted for estimating the demand functions 

and describes the main features of the sample data, whereas the third section presents the 

empirical results. The last section is devoted to conclusions and policy implications. 

2. Money in Fiji's Economy 

Fiji's monetary sector has been expanding steadily. Although the ratio of narrow money ( M 1, 

defined as currency and demand deposits) to GDP during a 22 year period (1975-1996) has 

been rather constant at 14 percent, the ratio of broad money (M2, defined as Ml plus quasi

money which includes both savings and time deposits) to GOP has risen to 53 percent from 34 

percent in 1976 (Table 1). The increase in the broad money ratio indicates gradual financial 

deepening and growth in the financial sector reflecting rapid growth in quasi-money and the 

willingness of savers to hold greater proportion of savings in terms of financial assets (Teseng 

and Corker, 1991). With the exception of Vanuatu in the region, which is a tax haven with its 

long standing off-shore financial centre institutions, Fiji's ratios of narrow and broad money 

are higher than those of other countries in the South Pacific (Table 2). Further, they are 

comparable to those of the two Southeast Asian countries of Indonesia and the Philippines, 

though less than those of Australia, a developed country closer to the region (Skully, 1997). 
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Table 1 
Monetisation and Income Velocity in Fiji: 1975-1996 

Period 

1975-1979 
1980-1984 
1985-1989 
1990-1994 
1995-1996 

Source: 

MlIGDP M2IGDP VMl 

0.14 0.34 7.3 
0.14 0.43 7.2 
0.12 0.40 8.4 
0.13 0.50 7.5 
0.14 0.53 7.3 

Reserve Bank of Fiji , Various Reports. 
Author's Calculations 

Table 2 

VM2 

2.9 
2.3 
2.5 
2.0 
1.9 

Financial Development Ratios: Selected 
Countries in the South Pacific and Asia 

V(M2-
Ml) 
4.4 
4.9 
5.9 
5.5 
5.4 

Country MlIGDP M2/GDP 

Australia (1996) 0.17 0.63 
Indonesia (1994) 0.11 0.46 
Philippines (1993) 0.09 0.46 
Fiji (1993) 0.14 0.54 
Tonga (1994) 0.13 0.33 
Solomon Islands (1989) 0.13 0.33 
Vanuatu (1993) 0.26 1.11 

Source: Skully (1997) 

A recent study on financial deepening in Fiji by Jayaraman (1996a) has shown that during the 

last two decades while real gross domestic product (RGDP) and real per capita income grew 

annually at 2.2 percent and 0.7 percent respectively, real M2 (RM2) increased at 5.3 percent 

per annum. The ratio of RM2 to RGDP, which represents the monetisation process, 

registered an annual increase of 2.8 percent. Another indicator of significance is the ratio of 

RM2 to the real total savings of the economy (RTS), which recorded a growth rate of 5.8 

percent (Table 3). Thus, these ratios show that Fiji's monetary sector has been growing faster 

than its real sector. 
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Variables 

Real Broad Money 
Real GDP 
Real Per Capita 

Table 3 
Annual Growth Rates 

(per cent) 

Ratio ?fReal Broad Money to Real 
GDP 
Ratio of Real Broad Money to Savings 

Source : Authors' calculations 

Growth Rates 

5.3 
2.2 
0.7 
2.8 

5.8 

A comparison of real and financial sector growth rates of Fiji with those of developing 

countries, which had experienced moderately negative real interest rates, shows Fiji's growth 

rates in RM2 are generally comparable, given the differences in the periods of calculation of 

growth rates (Table 4). The only notable difference is that Fiji's real sector growth rate is 

much less than that of the others (except Zambia). 

Table 4 
Fiji and Selected Developing Countries: 

Growth Rates of Real Money and Real GDP 

Countries with Moderately 
Negative Real Interest Rates 
Fiji 1/ 
Pakistan 2/ 
Thailand 3/ 
Myanmar 3/ 
Zambia 3/ 
Portugal 3/ 
Greece 3/ 

1/ 1977 - 1994 
2/1974 - 1980 
3/1971 - 1980 

Source for Fiji: Authors' calculations 

Real Money 
(percent) 

5.3 
9.9 
8.5 
3.5 
1.1 
1.8 
5.5 

For other Countries: RI.McKinnon (1988) 
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Real GDP 
(percent) 

2.2 
5.4 
6.9 
4.3 
0.8 
4.7 
5.8 



2.1 Money and the Open Economy 

Until 1987, Fiji's exchange rate policy has been focused on the maintenance of a stable real 

effective exchange rate (Treadgold, 1992). This was achieved through discrete adjustments in 

the nominal exchange rate against the basket of currencies to which the Fijian dollar was 

pegged. During the years prior to1987, the nominal exchange rate was adjusted upwards from 

time to time to insulate the economy from imported inflation. After the two military coups, 

the exchange rate was deliberately devalued twice in 1987, once in June and again in October, 

to promote the competitiveness of the country's exports. A wage freeze and the resultant 

absence of inflation helped the authorities to sustain the large depreciation for a fairly long 

time for opening up the possibilities of an export-led growth (Siwatibau, 1993). 

Under the present managed float exchange rate policy, protection of adequate exchange 

reserves requires careful monitoring of domestic credit extended by the country's banking 

sector to the public and private non-banking sectors with a view to maintaining its movement 

in line with the demand for money. The demand for money is, in turn, influenced by changes 

in nominal GDP through business cycles, often imposed by adverse external shocks on 

primary processed exports, including sugar and also by the observed tendency for a falling 

income velocity (Treadgold, 1992). An empirical study of changes in domestic credit and 

external reserves in Fiji has shown that the monetary approach to balance of payments is 

indeed applicable. An increase in domestic credit in excess of demand for money would result 

in excess liquidity which would exercise considerable pressure on exchange reserves. 

Similarly, a slower increase in credit to meet a rising money demand or a tight and restrictive 

credit situation would lead to residents cutting their absorption, which would result in 

accumulation of exchange reserves (Jayaraman, 1994). 

2.2 Monetary Policy Instruments 

The RBF has a full range of powers to control credit. These include the statutory reserve 

deposits ratio, the unimpaired liquid assets ratio and the discount rate (Luckett, 1987). 

Particularly in recent years, the RBF has sought to rely more on market based instruments. 

Reserve Bank Notes, which were introduced in 1989, have been increasingly used to smooth 

out large fluctuations in domestic liquidity for keeping it at reasonable levels (Treadgold, 

1992; Reserve Bank of Fiji, 1990). Since 1987, interest rates on bank deposits and loans 
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were freed from government controls. In the subsequent years when the climate for private 

investment had remained unfavourable, the domestic interest rates were low, as they were 

determined by excess liquidity in the banking system. Although the public sector's fiscal 

deficits were able to absorb the liquidity to some extent, there was no major funding 

constraint to the private sector. Since inflation was low and real interest rates were high, there 

was no compelling need to intervene in the market. However, this rectitude was given up in 

late 1994, when there were strong rumours about devaluation of the domestic currency and 

the RBF raised the minimum lending rate from 6 percent to 22 percent to stem the capital 

outflows (Fallon and King, 1995). 

In retrospect, it can be seentaht the interest rate has emerged as the instrument of great 

importance in the implementation of monetary policy. The RBF's Board reviews economic 

conditions periodically and decisions are taken in its monthly meetings. If the Board decides 

to change monetary policy, the open market operations are conducted with the Reserve Bank 

Notes to increase or decrease the amount of liquidity in the money market. Since the RBF is 

the only supplier of funds to the financial system, its influence on the amount of liquidity is 

formidable. The RBF indicator interest rate is the 91 day Reserve Bank Note Rate. Thus, the 

RBF does not directly control interest rates but only by indirectly influencing conditions in the 

money market. It is expected that with the emergence of a more developed secondary market 

and greater competitive conditions, the transmission mechanism in regard to monetary policy 

changes would be facilitated considerably (Reserve Bank of Fiji, 1998). 

2.3 Domestic and External Debt 

As a deliberate policy measure, the government sought to reduce the prevalent excess 

domestic liquidity by retiring some portion of external debt prematurely and by absorbing 

excess liquidity in the system by financing its own fiscal deficits. Further, the public 

enterprises were encouraged to borrow domestically rather than borrow from overseas. As a 

result, the ratio of external debt to GDP fell from the peak figure of 44 percent in 1988 to 8.6 

percent in 1996. The debt services as a ratio of exports of goods and services also decreased 

from 12 percent in 1987 to 2.2 percent in 1996 (Reserve Bank of Fiji, 1997). 

Early retirement of external debt in the face of mounting excess liquidity in the system, as part 

of overall domestic credit control measures, contributed to a reduction in the base money. 
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The rapidly rising external reserves were utilised for paying off the external debt and, in the 

process, money supply increases were well controlled and kept in pace with sluggish growth in 

money demand. (Jayaraman and Ratnayake, 1996b). Table 5 gives the annual percentage 

changes in Ml, M2, domestic credit and net foreign assets. During the five year period (1990-

1994), annual percentage increases in M2 were steadily brought down from 24.5 in 1990, 

15.6 in 1991, 14.1 in 1992, 6.4 in 1993 and 3 percent in 1995. This was accomplished by 

reducing the net foreign assets, which were themselves growing due to the adoption of an 

export-led growth policy, by retirement of external debt. The annual percentage declines in 

net foreign assets were pronounced in 1993 and 1994. The liquidity management policy by 

running down the net foreign assets in the face of weak growth in domestic credit has 

contributed to keep the potential inflationary tendencies at bay. In fact, inflation was brought 

down from 8. 1 percent in 1990 to 6.5 percent in 1991, 4.9 percent in 1992, 5. 1 percent in 

1993 and 1.3 percent in 1994 (Table 5). 

Table 5 
Percent Annual Changes in Money Supply, Domestic Credit, Net Foreign Assets 

and Price Level 

Year Change in Change in Change in Change in Change in Change in Change in 
Ml M2 NFA Private Public Domestic Consumer 

Credit Credit Credit Price Index 
1980 -10.3 12.1 22.9 12.5 -26.7 3.6 14.5 
1981 20.0 6.1 -10.4 23.3 -9.1 20.3 1l.2 
1982 4.0 8.5 -1l.7 5.6 95.0 19.7 6.9 
1983 8.4 12.4 l.9 11.8 -15.4 14.4 6.8 
1984 0.0 10.4 9.3 18.2 -12.1 8.1 5.3 
1985 2.8 2.4 1l.0 7.7 10.3 7.0 4.3 
1986 2l.9 16.9 45.0 5.1 50.0 6.8 l.8 
1987 -2.8 3.6 2.6 7.1 68.8 14.6 5.7 
1988 6l.3 20.6 68.2 4.3 -76.5 -7.4 11.8 
1989 -l.1 10.4 l.2 3l.6 178.9 32.1 6.2 
1990 -0.7 24.5 18.1 25.0 -45.3 18.0 8.1 
1991 6.9 15.6 4.6 18.8 110.3 23.0 6.5 
1992 15.0 14.1 2l.7 9.6 34.4 12.5 4.9 
1993 14.5 6.4 -11.4 13.0 -15.9 1l.7 5.1 
1994 -4.7 3.0 -4.5 8.8 -55.1 4.1 l.3 
1995 12.2 4.7 2l.8 2.9 -32.3 l.1 2.2 

Source: IMF (1997) 
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Although external debt declined as part of liquidity management measures, domestic debt 

reached an unprecedented high of 54.9 percent of GDP in 1996. In a way, financing the 

government fiscal deficits by public borrowing during the post-coup years has been relatively 

easy. It did not give rise to any adverse crowding out effects on private investment since the 

political uncertainties associated with the impending constitutional review and other issues 

affecting renewal of land leases had already dampened private sector activities ever since 1988 

(Jayaraman, 1998). 

However, annual servIcmg of growing domestic debt has been responsible for steady 

increases in the recurrent costs, as the rising annual interest payments have to be 

accommodated in the government budgets. The domestic debt servicing expenditures in 1996 

were 28.1 percent of revenue and 23.5 percent of government expenditure (Reserve Bank of 

Fiji, 1997). The low interest rates associated with emerging excess liquidity in the system 

certainly enabled keeping interest payment costs much smaller than otherwise. 

2.4 Financial Reforms 

The financial reforms which began in 1987 soon after the two military coups were designed as 

measures to liberalise the economy from the previous regime of controls. The economy wide 

reforms included deregulation of markets and privatisation and corporatisation of a few public 

enterprises. The financial reforms were initiated first by dismantling interest rate controls. The 

banks' lending rates as well as deposit rates were slowly allowed to rise to constrain credit and 

discourage withdrawal of deposits. The successful introduction of Reserve Bank Notes in 

1988 for mopping up the excess liquidity together with increased use of treasury bills and 

promissory notes and the market pricing of bonds also opened up possibilities of greater use of 

indirect credit control measures, as compared to the past reliance mainly on direct control 

measures (Reserve Bank of Fiji, 1987). In addition, variation in the exchange rate is now 

being regarded as an important tool for maintaining the competitiveness of Fiji's exports, 

unlike in the past when it was primarily used for insulating the economy. Greater flexibility in 

exchange rate, leading to the concept of a managed float since the two substantial devaluations 

in 1987, has now been recognised as an important tool for bringing the nominal exchange rate 

in alignment with real exchange rate (Jayaraman, 1997). Further, severe exchange controls 

which were imposed in 1987 for stemming capital outflows soon after the military coups were 
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gradually relaxed over the last ten years. These measures were in step with liberalising the 

economy with a view to attracting foreign investment. 

Increased competition and encouragement of entry of financial institutions, including foreign 

commercial banks, steadily contributed to the maintenance of a liberal atmosphere. Attempts 

to develop a capital market with the enactment of an enabling legislation in late 1996 are 

primarily designed to encourage the emergence of various financial instruments. These are 

expected to encourage greater substitutability of deposits and securities which were previously 

confined only to those issued by the public sector. Fiji also witnessed the introduction of 

credit cards and use of automatic teller machines as well as greater use of electronic 

communications for domestic and international transactions. These reforms and innovations 

are expected to have had a substantial impact on the efficacy of monetary policy, since the 

transmission channels of monetary policy measures are influenced by the depth of financial 

markets, the flexibility of interest and exchange rates and the degree of external capital 

mobility (Tseng and Corker, 1991; Dekle and Pradhan, 1997). 

2.5 Review of Previous Studies 

Empirical studies undertaken so far on Fiji's monetary sector include the United Nations 

Economic and Social Commission for Asia and Pacific (UN ESCAP) macroeconomic model 

for Fiji (1982), the International Monetary Fund (IMF) study of Fiji's financial system (1982), 

Luckett (1987) and Narube (1987). While the ESCAP (1982) and IMF (1982) studies 

utilised annual data for periods covering 1965 -1980 and 1969 -1981 respectively, Luckett 

(1987) employed quarterly data for the five-year period : 1978-1982. The recent study by 

Narube (1987), which was undertaken prior to the introduction of financial reforms in 1987, 

questioned the approaches taken by Luckett (1987) and ESCAP (1982) in regard to their 

attempts to study the demand for money. Narube (1987) argued that since interest rates 

were regulated and as there was no capital market then, it was doubtful whether money was 

held for any speculative reasons. Further, as there was a major role in Fiji for money as a 

store of wealth as compared to the more developed countries, it was inappropriate to consider 

a conventional demand function under which it was assumed there was a unidirectional 

causality from income and prices to the money stock; and interest rates were inappropriate 

measures of the opportunity cost of money. 
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Furthermore, Narube (1987) doubted the validity of the results of the studies by Luckett 

(1987) and IMF (1981) as they failed to establish the stability of money demand over the 

periods of their studies. Another criticism was that the data used by IMF and ESCAP were 

annual observations and hence of doubtful use. In the absence of quarterly GDP data, 

Luckett (1987) used two proxy measures: the quarterly industrial production index and an 

index which was constructed using the data of those sectors contributing about 60 percent to 

the country's GDP. Both of them seemed inappropriate on the grounds that the industrial 

production index was a poor indicator of Fiji's GDP, as the latter was more dominated by the 

agricultural and tourism sectors, and the second proxy was not representative since about 40 

percent of GDP was ignored in its construction. 

Considering that the interest rate was not appropriate as it was controlled by the government 

and taking the approach that money demand management in a developing economy was 

constrained by various factors making components of the supply of money more relevant, 

Narube (1987) developed a quarterly money supply model. He employed broad money in his 

study, which comprised currency in circulation plus demand, savings and time deposits. It 

should be noted here that Luckett (1987) also attempted to estimate money supply, though in 

a different manner by estimating various ratios. These included currency ratio, excess reserve 

ratio and savings and time deposit ratios, which were used in the estimation of a money 

multiplier. All these attempts happened to be tentative and were undertaken prior to reforms 

for liberalising the economy which began in 1988. However it should be recognised that only 

a period of less than ten years has elapsed since the reforms began and the period is too short 

for the economy to experience their wholesome effects. Therefore, any attempt to estimate a 

money demand function should be duly supplemented by efforts to test the stability of the 

estimates of the parameters and examine whether there was any significant structural break in 

1988. 
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3. Econometric Modelling Methodology 

3.1 Model Specification 

In accordance with various well known empirical studies (Arestis and Demitriades, 1991 ; 

Deadman, 1995; Dickey et aI, 1995; Ghatak, 1995; Goldfield and Sichel, 1990; Hendry and 

Ericsson, 1991), the demand for money (M) is generally hypothesised to be a function of a 

scale variable (income (Y), measured or permanent income), and other variables (X) such as 

the interest rate (i) representing the opportunity cost of holding money or inflationary 

expectations, and the exchange rate (E) to account for the openness of the economy. 

Assuming that economic agents do not suffer from any money illusion and the demand for 

money function is homogenous of degree one with respect to income, we can write: 

Md = feY, X, E) 

where Md = real money demand (MlP); 

P = aggregate price index; 

Y = real income; 

X = opportunity cost of holding money; and 

E = Exchange Rate 

(1) 

For empirical investigation purposes, we have to seek appropriate proxies representing M and 

X. In the context of financial reforms including deregulation of the interest rates and the 

emergence of financial assets as well as increased substitutability between different forms of 

assets (which have features of both investment and liquidity), the distinction between Ml and 

M2 becomes blurred. Consequently, there is a possibility of greater volatility in narrow 

aggregate. For these a broader definition of money, namely M2 is more appropriate (Tseng 

and Corker, 1991). In keeping with the standard theory of demand, in which the dependent 

variable is expressed in real terms, the real interest rate (a representative nominal interest rate 

minus annual inflation) would be one of the candidate variables. In general, it is postul:ltcd 

that changes in the real interest rate would inversely affect the demand for money and a rise in 

real interest rate would induce a shift from non-interest earning cash and money assets to 

interest earning and financial assets. 
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It is likely in the case of estimation of demand for narrow money (M 1), there might be a clear 

inverse relationship discernible between interest rate and MI. However, in the case of demand 

functions fitted for broad money (M2), if the quasi-money component (saving and time 

deposits) is a large proportion of M2, the observed relationship between interest rate and M2 

would be positive, as the offsetting direct influence of interest rate demand for quasi-money 

would be much more than its negative impact on narrow money. In Fiji quasi-money 

represents nearly 70% of M2, and there are limited alternative financial assets for wealth 

owners to hold in their portfolios; hence a positive relationship is equally plausible. 

In the demand function, inflationary expectations (rate of inflation lagged by one period) 

could be an appropriate variable for consideration as an independent variable. The reasoning 

behind its inclusion is that the agents holding real balances would in the face of inflation 

anticipate further falls in the purchasing power of their holdings and would therefore switch to 

real assets, such as land and other physical assets and in the process reduce their existing real 

balances. 

In addition to these two variables, increasing importance is now being attached to the 

influence of changes in the real exchange rate on money demand in open economies that have 

adopted a managed float system. It is held that if the money holders expect a depreciation of 

domestic currency in the near future, they would prefer to increase their holdings of foreign 

currencies by way of substitution and hence the demand for domestic currency would decline 

(Bahmani-Oskooee and Malixi, 1991). On the other hand, it might be argued that when the 

domestic currency depreciates, the value of domestic securities held by foreigners would 

decline and there would be an increase in the value of foreign securities held by domestic 

residents; and this would result in an increase in the domestic monetary base which would, in 

turn, lead to a decrease in domestic interest rates and an increase in the quantity of money 

demanded (Arango and Nadiri, 1981). 

Accordingly, an expanded version of the money demand function for estimation purposes can 

be written as follows: 

RM2 = f(RGDP, RR, P*-l, REER) (2) 

where in addition to symbols explained before, 
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RM2 = real broad money supply (M2/P) 

RR = real interest rate in percent; 

p* = rate of inflation in percent; and 

REER = real effective exchange rate index 

RGDP = real GDP. 

3.2 The Data 

Fiji's data relating to money supply (M2) and the consumer price index are available on a 

quarterly basis now for more than two decades. However, the quarterly data on REER are 

available only from 1979. Since the economy wide liberalisation measures, including financial 

reforms, were initiated from 1988, the analysis utilising REER data from 1979 allows a 

reasonable period of nine years prior to 1988 for consideration. As regards income data, 

consistent with other empirical studies on developing economies (Tseng and Corker, 1991), it 

is decided to employ measured income as a scale variable in the place of permanent income. 

However, as the country's GDP data are only available on an annual basis, quarterly data for 

real GDP were interpolated from the annual data using a cubic spline function. Inflationary 

expectations are proxied by the inflation variable lagged by one period, and the exchange rate 

is represented by the real effective exchange rate. All series are quarterly, seasonally 

unadjusted. 

3.3 Empirical Modelling Strategy 

Expressing the variables in logarithms (except for interest rate and inflation), the empirical 

counterpart to equation (2) may be written as: 

where in addition to the symbols explained above, 

INFEX = expected rate of inflation, and 

L = natural log of relevant variable. 
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Equation (3) depicts the hypothesised money demand function in its long run equilibrium state. 

However, the data relating to variables proposed to be employed in the estimation of the 

money demand function are all on a time-series basis. In order to avoid any spurious 

regression errors, it is essential to check whether these time series are non-stationary and if so, 

whether they are all integrated of the same order (and are cointegrated) before estimating 

equation (3). Accordingly, Dickey-Fuller unit root tests, which have now become standard for 

all applied economists (Ghatak, 1995), were conducted for each series both in levels and in 

first differences. Table 6 presents the results. These tests, along with all other empirical 

analysis, were carried out in MicroFit version 4.0 (Pesaran and Pesaran, 1997). 

Table 6 
Augmented Dickey-Fuller Unit Root Tests 

Name of Levels First Differences 
Series 

ADF(t) Lags 5% C.v. ADF(t) Lags 5%c.v. 
LRM2 -0.2026 0 -2.9023 -7.8697 0 -2.9029 
LRGDP 0.1398 0 -2.9048 -6.4433 1 -2.9035 
RR -l.9649 3 -2.9042 -4.7605 2 -2.9042 
LREER -l.1576 1 -2.9029 -6.0456 0 -2.9029 
INFEX -4.1214 2 -3.4749 N.A. 

The order of the lags for the test equations was determined through use of the Schwarz 

Bayesian Criterion (SBC). With the exception of INFEX, the test results for "Levels" refer to 

test equations with an intercept but not a trend, the intercept and trend specification having 

been previously accepted. In "first differences", rejection of the unit root hypothesis occurred 

in test equations having intercepts and linear trend terms. All tests were carried out using 5% 

significance levels. 

These tests show that the hypothesis of a unit root in the levels of LRM2, LRGDP, RR and 

LREER cannot be rejected at the 5% significance level, but can be rejected for the first 

differenced form of these four series. However, the INFEX series appears to be stationary in 

levels. As a necessary condition for two or more non stationary time series to be co integrated 

is that they all be integrated to the same order, INFEX is not considered further. 

In the traditional approach to testing for cointegration the residuals from the OLS regression 

of the equilibrium model given in (3) are tested for a unit root, the rejection of which indicates 
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cointegration of the series. However, following Hendry (1995) and Hendry and Ericsson 

(1991), we firstly estimated with OLS the following ADL(1, 1,1,1) equation , where the 

unitary lag length was selected as being the shortest common lag length for which the residuals 

were uncorrelated. 

1 1 1 
Yt = ~+aLRM2t_l + LOliLRGDPt-i + L02iRRt-i + L03iLREERt-i +Ut (4) 

i=O i=O i=O 

The implied long run equilibrium solution to (4) is 

where the long run equilibrium coefficients are given by 

* The 'residual' term ZD t = (LRM2 t - LRM2 t ) is then tested for a unit root. The results 

shown in Table 7 and Table 8 below were obtained. 
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Table 7 
OLS Results for ADL(1,l,l,l) Model 

Dependent variable is LRM2 72 obs (1979Q2 - 1997Q4) 

Regressor Coefficient 
LRM2(-I) 0.8915 
LRGDP 0.4905 
LRGDP(-I) -0.3833 
RR 0.0058 
RR(-I) -0.0033 
LREER 0.0610 
LREER(-I) -0.1928 
INPT 0.5138 

RSQ 0.9887 
F-stat(7,63) 790.11 
Residual Sum of Squares 
S.E. of Regression .0273 

Test Statistics 
A: Serial Correlation 
B:Functional Form 
C:Normality 
D:ARCH: 

S.E. 
0.0383 
0.2523 
0.2577 
0.0041 
0.0040 
0.1256 
0.1346 
0.4738 

T-Ratio [Prob] 
23.2985 [.000] 
1.9438 [.056] 
-1.4876 [.142] 
1.4240 [.159] 
-0.8401 [.404] 
0.4857 [.629] 
-1.4325 [.159] 
1.0846 [.182] 

adj RSQ 0.9875 
LLF 159.11 

0.0471 
Durbin's h -0.3869 

Diagnostic Tests 

LMVersion 
CHSQ(1) = 0.5965[.440] 
CHSQ(I) = 0.8043[.370] 
CHSQ(2) = 5.4972[.064] 
CHSQ(I) = 3.2995[.069] 

F Version 
F(1,62) = 0.5253[.471] 
F(1,62) = 0.7103[.403] 
Not Applicable 
F(I,62) = 3.0216[.087] 

A: Lagrange multiplier test of residual serial correlation 
B: Ramsey's RESET test using the square of the fitted values 
C: Based on a test of skewness and kurtosis of residuals 
D: Based on the regression of squared residuals on lagged squared 

residuals 

16 



The individual coefficient values shown in Table 7 are not of particular interest due to 

multicollinearity amongst the lagged variables, but the diagnostic tests suggest that the 

ADL(1, 1,1,1) model is not critically mis-specified. Hence these results are used to solve for 

the long run equilibrium coefficients ~ j and their asymptotic variances as discussed on page 

8. The results are displayed in Table 8 below. 

Table 8 
Estimated long run coefficients from ADL(1,l,l,l) Model 
Dependent variable is LRM2 (71 obs: 1979Ql-1996Q4) 

Regressor Coefficient S.E. Asy T-ratio [Prob] 
LRGDP 0.9873 0.7403 l.3337 [.187] 
RR 0.0224 0.0109 2.0481 [.045] 
LREER -l.2147 0.2423 -5.0140 [.000] 
INPT 4.7352 5.1076 0.9271 [.357] 

As expected, long run money demand has a positive relationship with real income, and a 

negative relationship with the real exchange rate. The coefficient of the later variable is highly 

statistically significantly different from zero, whilst the coefficient of LRGDP is statistically 

significantly greater than zero at the 10% level. The long run relationship between money 

demand and the real interest rate is significantly positive, suggesting that bank depositors may 

have considered the rate of interest on the quasi money component of M2 as the rate of return 

on money balances. Quarterly estimates of the long run equilibrium demand for M2 (LRM2 *) 

and the corresponding long run equilibrium error (Zt) are computed as follows: 

* 4 ~ 
LRM2t = L <P jX jt where X It = LRGDPt etc 

j=l 

* and Zt = LRM2 t - LRM2t 

Turning to the issue of cointegration, we test whether these long run coefficients represent a 

valid cointegrating vector by testing the computed 'residual', Zt, for stationary following the 

usual Dickey-Fuller testing procedure. Table 9 shows the results obtained from an ADF(1) test 

equation without trend or constant terms. 
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Table 9 
ADF Test for Stationarity of Z Error Conectiol1 Term 

Ordinary Least Squares Estimation: Dependent variable is AZ 
70 observations used for estimation from 1979Q3 to 1996Q4 

Regressor Coefficient Standard Error T -Ratio [Prob ] 
Zt-1 -0.15465 0.05657 -2.7338[.008] 

AZ t-1 0.29120 0.11025 2.6412[.010] 

As shown in Table 9 the ratio of the coefficient of the Zt-1 term to its standard error is -2.73 

with a p-value of 0.08, but as this ratio does not have the standard t distribution we compare it 

to the simulated values given in MacKinnon (1996). According to the MacKinnon results, -

2.73 has a p-value of 0.352 indicating that the ADF test does not find strong evidence against 

the null hypothesis of no cointegration. However, the Representation Theorem of Engle and 

Granger (1987) states that the existence of a valid error correction model (ECM) implies 

cointegration. An appropriate ECM representation of the adjustment process for the 4 series 

of interest is: 

(5) 

For equation (5) to qualify as a valid ECM, it must be the case that (-1 < A < 0). Hence 

equation (5) is estimated with OLS and the t-statistic for A is used to test the null hypothesis 

of no cointegration. The estimation results are displayed in Table 10. 
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Table 10 
OLS Results for Unrestricted ECM Model 

Dependent variable is ,1LRM2 72 obs (1979Q2 - 1997Q4) 

Regressor Coefficient S.E. T-Ratio [Prob] 
,1LRGDP 0.43436 0.22478 1.9324 [.058] 
,1RR .00416 .00361 l.1513 [.254] 
LlLREER .05386 .11335 .47523 [.636] 
ZD(-l) -0.06673 0.01726 -3.8658 [.000] 

RSQ 0.19190 0.15571 
F-stat(3,67) 5.3034[.000] 
Residual Sum of Squares .04887 

adj RSQ 
LLF 157.704 

S.E. of Regression .027008 DW-stat 2.094 
Squared Correlation between Actual and Fitted 0.467 

Test Statistics 
A Serial Correlation 
B:Functional Form 
C:Normality 
D:ARCH: 

Diagnostic Tests 
LM Version 

CHSQ(1) = 0.6869[.061] 
CHSQ(1) = 0.0288[.630] 
CHSQ(2) = 2.5401[.281] 
CHSQ(l) = 3.0061[.083] 

ALagrange multiplier test of residual serial correlation 
B:Ramsey's RESET test using the square of the fitted values 
C:Based on a test of skewness and kurtosis of residuals 

F Version 
F(1,66) = 0.6447[.452] 
F(1,66) = 0.2164[.643] 
Not Applicable 
F(1,66) = 2.9127[.092] 

D:Based on the regression of squared residuals on lagged squared residuals 

On the whole, the results of the diagnostic tests do not suggest critical inadequacies in the 

model. However, the coefficients of ,1RR and ,1LREER are statistically indistinguishable from 

zero suggesting that the real interest rate and exchange rate do not significantly affect money 

demand in the short run (although they do have important effects in the long run). As shown in 

Table 11, joint zero restrictions on the parameters of these two variables were not rejected. 

Table 11 
Joint tests for deletion of LlRR and ,1LREER 

Lagrange Multiplier Statistic:! CHSQ(2) l.6518[.438] 
Likelihood Ratio Statistic: CHSQ(2) l.6713[.434] 
F Statistic: I F(2,67) 0.7979[.454] 

Deletion of these two variables produces a more parsimonious model, the OLS results for 

which are displayed in Table 12. 
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Table 12 
OLS Results for Parsimoneous ECM Model 

Dependent variable is LRM2 72 obs (1979Q2 - 1997Q4) 

Regressor 
LRGDP 
ZD(-I) 

Coefficient S.E. T -Ratio [Prob] 
[.043] 
[.000] 

0.45761 0.22208 2.0606 
-0.06673 0.01726 -3.8658 

RSQ 0.17265 adj 0.16006 
RSQ 

F-stat(I,69) 14.3987[.000] LLF 156.905 
Residual Sum of Squares .050034 
S.E. of Regression .026928 DW-stat 2.0616 
Squared Correlation between Actual and Fitted 0.4327 

Test Statistics 
A Serial Correlation 
B:Functional Form 
C:Normality 
D:ARCH: 

Diagnostic Tests 
LM Version 
CHSQ(1) = 0.4658[.495] 
CHSQ(I) = 0.0288[.865] 
CHSQ(2) = 1.8696[.393] 
CHSQ(1) = 2.3116[.128] 

ALagrange multiplier test of residual serial correlation 

F Version 
F(1,68) = 0.4491[.505] 
F(I,68) = 0.0276[.868] 
Not Applicable 
F(1,68) = 2.2885[.135] 

B :Ramsey's RESET test using the square of the fitted values 
C:Based on a test of skewness and kurtosis of residuals 
D:Based on the regression of squared residuals on lagged squared residuals 

For the parsimonious model in Table 12 none of the diagnostic tests indicates statistical 

inadequacy in the estimated ECM model, and using the Newey-West standard errors, the ratio 

of the coefficient of Z( -1) to its standard error is large in absolute value. However, this ratio 

does not have the standard t-distribution but Banerjee, Dolado and Mestre (1992, Table 4) 

have tabulated critical values for a variety of specifications of the cointegrating vector. For a 

vector consisting of 3 series plus a constant, with 100 observations, the critical values are -

3.82 (5%) and -3.47 (10%). Hence the computed t-statistic of -3.866 provides substantial 

evidence that the parsimoneous money demand model does have a valid error correction 

representation. 

It was pointed out earlier that the usefulness of the estimated money demand model for 

forecasting and policy analysis requires that the parameters be constant over time and across 

regimes. Two tests for the structural stability of the estimated parsimonious model are carried 
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out, namely both versions of the Chow test as well as the CUMSUM and CONSUMSQ tests. 

The results of both sets of tests are reported below. 

Table 13 
Chow Tests for Structural Break 

A: Chow Test CHSQ(2) = 0.2599[.878] F(2,67) 0.12999[.878] 
B: Predictive Failure CHSQ(36) = 22.9967[.954] F(36,33) 0.63880[.905] 
A: Test of stability of the regression coefficients (Chow's first test) 
B: Test of adequacy of predictions (Chow's second test) 

As shown by the results in Table 13, the null hypothesis of structural stability across the pre

reform and post-reform periods is not rejected by either of the Chow tests. 

Moreover, as shown in Figures 1 and 2, the CUM SUM and CUMSUMSQ test results 

provide confirmatory evidence that the money demand function is stable over the two policy 

regImes. 

25 
20 
1 

198104 198402 198604 198902 199104 199402 1996~604 

The straight lines represent critical bounds at 5% significance level 

Figure 1 
Plot of Cumulative Sum of Recursive Residuals 
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The straight lines represent critical bounds at 5% significance level 

Figure 2 
Plot of Cumulative Sum of Squares of Recursive Residuals 

4. Summary and Conclusions 

Econometric exercises were undertaken in this paper to estimate a demand function for money 

in Fiji. In the context of financial reforms and the emergence of assets displaying gH~alt!r 

substitutability of investment and liquidity, a broader definition of money was felt more 

appropriate. Further, the relative openness of the economy was also required to be considered 

in the estimation function. Accordingly, while the broad money aggregate (M2) in real terms 

was employed as the dependent variable, the independent variables initially included the real 

exchange rate, real income, the real interest rate and the expected rate of inflation. The 

analysis utilised quarterly data during a I8-year period (1979-1996). 

Unit root tests for testing whether the variables in levels and in first-differences were 

nonstationary were conducted with a view to avoiding any spurious regressions. The tests 

established that all the variables except the expected rate of inflation were integrated of the 

same order. The cointegration methodology was adopted to determine whether there was any 

long term relationship between money and income, the real exchange rate and the real interest 

rate. The estimated coefficients were found to be statistically significant at the one percent 

level. 

Fiji's long-run income elasticity of demand was found to be close to unity. Comparable results 

obtained in the studies of Asian countries by Aghevli et al (1979) and Tseng and Corkt!r 
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(1991) are presented in Table 14. In regard to the real interest rate, the estimated coefficient 

was positive and found statistically significant at the one percent level. The results confirmed 

that positive real interest rates contributed to growth in the quasi component of money. As 

regards the real exchange rate, the sign of the coefficient was negative and significant, 

confirming that the expectations of depreciation of the currency would lead to preference for· 

foreign currency holdings and a decrease in the demand for money. 

Country 

Indonesia 
Malaysia 
Philippines 
Singapore 
Sri Lanka 
Thailand 
Fiji 

Table 14 
Estimates of Income Elasticities of Demand 

for Broad Money in Selected Countries 

Tseng and Aghevli (1979) Dekle and 
Corker (1991) Pradhan (1997) 
1.58 1.85 1.39 
1.63 1.65 1.56 
1.47 1.54 N.A. 
1.37 1.33 1.2 
1.22 1.48 N.A. 
1.72 1.49 1.26 
N.A. N.A. N.A. 

Source: Studies as cited 

Jayaraman and 
Ward (1998) 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
0.99 

The tests for stability of the demand function across two periods, i.e. the periods before and 

after financialliberalisation, concluded that there were no structural breaks between 1979-87 

and 1988-95. This would mean that the introduction of financial reforms did not signify any 

break and did not have any impact on the stability of the long-run demand function. The 

existence of a stable long-run demand for money function would assure policy makers that 

there is a potential for achieving price stability by controlling the growth rate of money supply. 

Since the dependent variable used in the analysis is M2, it is confirmed that the aggregate for 

monetary targeting in Fiji should be the broad monetary aggregate. The liquidity management 

policies adopted in the recent past and the success obtained in controlling inflationary 

tendencies would also confirm that the role of monetary policy is more suitable for promoting 

price stability than for stabilisation and growth as the money and capital markets are still weak 

and there are institutional constraints on the flexibility of monetary instruments. 
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