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Abstract 

Tliis stud)) aims at determ ining the efJect of government expenditure on real output, the effect 

of IJildget deficit and dom estic credit on injlation and the balance-ol-payments and the effect 

of exchange rate depreciation on the balance of payment, inflation and real output. 

Tinw·series models of injlation, balance of payments and real output have been estimated as 

these are the key variables targeted by stabilisation programs, which involve budgetmy and 

financial policy instruments. The procedure used involves applying the Johansen Maximum 

Likelihood Method ill multivariate models and the HelldlY 's general-to-Specific Method to 

arrive at long- and short-run models, respectively. 

Fiscal restraint is found to abate injlation and lI11prOVe the balance of payments but it is 

accompanied by rea I outpllt loss. Budget deficit is found to Granger cause domestic credit and 

the process through which th e domestic credit creation worsens the balance of payments is 

through its injlatiol1Cl1Y effect. Thereby dwindling the competitiveness of the Sierra Leone 

economy. Exchange rate depreciation is found to improve the balance of payments in the long 

run. It is however injlationary and it reduces real output in the short run though expansionary 

in the long run. 
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SECTION ONE 

INTRODUCTION 

Stabilisation is what both households and governments long to maintain When stability is 

lacking, households feel the want of it acutely, and in extreme cases governments may fall 

under elections or coups (Ross, 1991 P.3). 

Decl ine in real incomes and lor ri sing prices does directly undermine the welfare of the people 

of a nation. Balance of payments problem does the same harm though indirectly. Indirectly 

because policies that are undertaken in order to improve the balance of payments more often 

than not have adverse impact on price stability and growth of output. 

Given the problems of external and internal imbalance, demand management policies, (fiscal 

policy and monetary policy) and exchange rate policies have been the commonly practiced 

ways of correcting external and internal imbalances. These policies have been widely used both 

in developed and developing countries. These policies are not however necessarily efficacious 

in the case of the developing countries. 

This suspected inefficacy can in part be due to the differences in he structure of the economies 

of the LDCs and those of the MDCs as well as the acute maroeconomic disequlibria most 

LDCs have been facing since at least after the first oil shock (1973). LDCs have been facing 

acute macroeconomic disequilibria such as rapid inflation; declining or stagnant output; 

balance of payment crises; debt problems and high unemployment (Green and Murinde, 1992). 



In particular, most LDCs are heavi ly dependent upon the agricultural sector, which has inelastic 

supply in the shOtt run. Their financial sectors are not deve loped. Most of the activities are 

u"dertaken in the informal sector. Their labour markets are segmented. Their imports consti tute 

mainly of capital and intermediate goods whose demand is inelastic. Their exports arc not only 

non-diversified but are basically primary products, whose prices are volati le in the world 

market and their supply are inelastic at least in the short run. 

The structure of the Sierra Leone economy is not an exception to these features. With respect to 

macroeconomic disequilibria, Sierra Leone has been facing high inflationary pressure, balance 

of payments deficit, and decline in real GDP since the end of the 1970s. Due to this feature, 

stabili sation Programs that rely as it is argued (Ghatak, 1995), too heavi ly on budgetary and 

financial policy instruments to regulate aggregate demand supported through stand-by 

arrangements and approved by the IMF have been in use. 

Sierra Leone is among the countries that have been usmg demand management policies 

(monetary and fiscal policy) and expenditure switching policy (exchange rate policy,) to 

stab ilise their economies. 

While the issue of whether orthodox policy instruments in developing economies are effective 

or not has been well explored, the empirical investigation on a country basis is unsatisfactory. 

Most of the studies on macroeconomic stabilisation use a descriptive approach and then 

qualitative inferences are drawn from them, as in Porter and Raney (1982) and Killick (1984a, 
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1984b). In Porter and Raney, for example, an eclecti c approach is undertaken and it is 

concluded that while the standard prescribed poli cies are effi cacious in the MOCs they may not 

be so in the LOCs. Focusing on a particular problem (say balance of payments) and/or 

studying the potency of a single policy instrument in stabilization , as in Ohliwayo (1996) who 

considered only the effect of domestic credit restraint on the balance of payments, or modelling 

specific sectors of in terest has also been another research agenda. There are cases where 

macroeconomic studies have been based on cross-country studies but the models have been 

intended to be appl icable to any developing economy. The studies of KJ1an (1990), Agenor 

(1990) and Edwards (1986) fall under thi s category. 

Both the theoretical and empirical literature on the potency of budgetary and financial policy 

instruments in stabilisation is split. The sense here is that a given instrument has been shown to 

have positive impact on a particular target by some authors but negative impact by some others. 

What is uncommon in the li terature is a study that includes all the various instruments as well 

as considering all three targets of a macroeconomic stabilisation-inflation, output, and the 

balance of payments. This study di ffers from most of the ex isting literature by bridging thi s 

lacuna. 

In light of the controversy regarding the effi cacy of orthodox budgetary and fi nancial policy 

instruments in most developing economies, thi s study aims to investigate the potency of 

budgetary and financial policy instruments in correcting internal and ex ternal imbalances in the 

Sierra Leone economy using 1966 to 1998 aggregate data. Internal balance herein refers to 
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obtai ning high output with low inflation. And external ba lance refers to obtaining favourab le 

balance of payments. 

The policy instruments in the study are budgetaly and financial instruments. The budgetary 

instruments are government primary deficit and government expendi ture while the financial 

policy instruments are domestic credit and the exchange rate. The macro po licy targets are real 

output, the inflation rate and the balance of payments. More specifically, the study will attempt 

to examine the foll owing issues in the Sierra Leone economy: 

(i) The impact of puhlic deficit and domestic credit on inflation 

(i i) The impact of public deficit and domestic credit on the balance of payments 

(iii) The impact of government expenditure on real output 

(iv) The effect of exchange rate depreciation (defined as Leones per U.S dollar) on the 

balance of payments, inflation and real output. 

Owing to data availabi lity problem, 1966 has been chosen as the start date for the study. For the 

same reason 1998 is chosen as the end date of the study. The data for the study wi ll of course 

be secondary data and wi ll be from the International Financial Statistics yearbooks, Afri can 

Development Indicators, World Tables, World Development Indicators, and various issues of 

the Bank of Sierra Leone Economic Review and the Bank of Sierra Leone Bulletin. 

Despite the consideration that stabilisation programs have been implemented in the economy, it 

is worth not ing that macroeconomic policies are incompatible, in the sense that a given policy 

can alleviate a given problem while it may exacerbate another problem. There has been high 



inflationary trends and adverse balance of payments crisis syncronised with stagnation in the 

Sierra Leone economy since the late 1970s. 

A study like this can help in the formulation of macroeconomic policy for the Sierra Leone 

economy given the range of objectives and its country-specific nature. To thi s end, the study is 

useful for the economy because monetary, fiscal and exchange rate policies are used in Sierra 

Leone for correcting internal and external imbalances. This is in addition to the fact that Sierra 

Leone is one of the countries that have been using the IMF prescribed stabilisation policies as a 

way forward to lowering inflation and improving the balance of payments, with pro-growth 

objective at the background. This study therefore examines the extent to which policies in 

Sierra Leone have been effective. 

The study is organised as follows. Section one is an introduction, which contains the 

background to the topic, the research objectives and the usefulness of the study. Section two 

deals with an overview of the Sierra Leone economy including the structure and the 

macroeconomic performance since independence as well a review of some macroeconomic 

policies. Section three contains a survey of the relevant literature on stabilisation and the 

efficacy of budgetary and financial policy instruments. Section four deals with the specification 

of the model, estimation and analysis of the estimated model. In section five, conclusion and 

policy implications of the study are di scussed. 
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SECTION TWO 

AN OVERVIEW OF THE SIERRA LEONE ECONOMY 

2.1 The Sierra Leone Economy: Background 

Sierra Leone is a small , non-oil producing, poor and open economy with a population of 4.8 

milli on ( 1998) growing at a rate of 2.2% (1998) with a per capita income of $ 140 (1998( Per 

capita income has declined from $380.00 in 1980 to $260 .00 in 1990 and $140 in 1998 (see 

figure 2. 1 a). 

Majority of the population live and work in the rural sector. About 35% of the population lives 

in the urban sector (1998) (see figure 2. 1 b) . Production which is largely dependent on human, 

physical and infrastructure development is largely in the primary sector since most part of the 

rural activity is in the primary sector and majority of the population live and work in the rural 

sector. 

The dominant sector of the economy is agriculture, which provides about 45% on average to 

the Gross Domest ic Product (see figure 2.2) and 75% of employment to the labour force. 

Exports are based mainly on few commodi ties, which are primary commodities. Coffee, cocoa 

and fish are the major agricultural exports. The marketing was handled until 1989 by a publ ic 

corporation (The Sierra Leone Produce Marketing Board: SLPMB). Agriculture accounts for 

about 40% of exports. More than 60% of the fanners grow the staple food (rice) but it has been 

imported in large quantities since the late 1970s. 

I World Development Indicators, 2000 (World Bank). 
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The m in ing sec tor accounts fo r about 60% of fore ign exchange earnings . Diamond, bauxite, 

iro n orc. rutil e and gold are the mineral s that make the country ri ch in natura l resources, with 

diamond be ing the premier one. The ma nufacturing sector is small. About 6% of GOP consists 

o f import substituting industri al products and thi s sector employs about 2% of the labour force. 

The serv ice sector accounts on average for about 40% of GOP (see fi gure 2.2). The service 

sector comprises mainly transport, communications, insurance, and finance and government 

services. The middle and lower staff of the civi l service lack adeq uate ed ucational 

qualifications and are therefore often moonlighting because salary levels are insufficient for 

their subsistence. 

Figure 2.1a:Trends in Per Capita GNP 
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SOURCE: World Development Indicators CD-ROM, (2000) 
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Figure 2.1 b: Distribution of population between urban and rural sectors 
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Figure 2.2: Sectoral Value Added as percentage of GOP 
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2.2 Social Indicators 

The magn itude of poverty and the dept of poverty are very high and the di stribution of income 

is marked ly uneven. About 70% of the population li ves in abject poverty (are below the poverty 
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line: U.S 5)1.00 per day). In add ition to the high headcount ratio, the Poverty-Gap ratio is 

55.58%, Sq uared Poverty-Gap ratio is 45.86% and the Gini Coefficient is 66.67% (1998),2(Ali 

and Thorbecke, 1998). Thcse statistics suggests that the people of Sierra Leone taken as a set 

are among the poorest group of people in the world. 

Life expectancy at birth was 37 years in 1997 and 1998 whi le infant mortal ity rate was 170.0 in 

1997 and 169 in 1998 (Little Data Book, 2000; World Bank). With respect to these fi gures 

Sierra Leone was the least in Africa. Human Development index score of O. I 9 in 1995-the least 

in the world, Institutional Investor country ri sk rating score of 6.2 in 1998-the least in Africa 

(Institutional Investor; 1998). Primary school enrolment ratio is about 40% of the relevant age 

group, which is below the average for low-income sub-Saharan countries (75%). Adult 

illiteracy rate is estimated at about 70% for males and 90% for females and about 80% overall , 

this is among the least in Africa. 

The economic infrastructure of Sierra Leone is not well developed. Rural feeder roads are in 

moribund while the trunk roads are not up to scratch. Electri c power generation system IS 

unsatisfactory. Access to safe drinking water is wanting by about 70% of the rural popUlation. 

2.3 Economic Performance 

Until 1980 Sierra Leone experienced a moderate rate of growth in GDP synchronised with 

macroeconomic stability. From 1966 to 1970 GDP growth averaged to about 4.0% a year. 

2 The headcount ratio measures the existence of poverty; the Pove rty~Gap ratio and Poverty Squared-Gap ratio 
measure the dept/severity of poverty; the Gini Coefficient measures the extent of income inequality. 

9 



Despite the; fi rst and second oil shocks GDP growth averaged to about 2. 1 % from 197 1 to 

1980.This dec line was mainly due to fa ll in incomes from the mining sector. The fall III 

incomes from the mining sector was as a result of the depletion of alluvial deposits and the fact 

that iron ore mining came to a halt. The country's reserve was seriously drained as a result of 

investments made for the hosting of the Organi sation of African Unity (O.A.U) in 1980.The 

foundation for slow growth which had been laid in the 1970s by the depletion of the alluvial 

deposits, the o il shocks, the halt of iron ore mining, the huge expenditure for the hosting of the 

O.A.U and decline in prices for the country's exp0l1 was built upon in the 1980s by 

deteriorating budgetary revenue situation. Over 1981-1989, GDP growth slowed to about -

0.07% a year. From 1990 to 1998 (the war period in this study) GDP growth averaged to about 

- 1.5% per annum (See figure 2.3)3 This ongoing war is to blame inter alia for thi s severe 

decline in economic activities since 1990. 

Figure 2.3: Average Annual Growth Rate of Real GDP 
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3 The linear trend (OLS) growth rate \vas used to calcu late the allnual average growth rates. Th is method 's 
accuracy is not undermined by the presence of olliliers in the model, unli ke the simpl e and compound-growth-rate 
methods. 
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Budgctary rcvenue fell sharply from 17% of GDP in fiscal year 1981 to only 6.7% in fi scal 

year 1986. The reduction in imports and official diamond sales (owing main ly to the growing 

overva lued exchange rate) , which reduced the tax base and the indiscip line in the public-sector 

management (which eroded tax co llection efficiency) were the key factor that triggered the 

deteri orating revenuc si tuation. Inflation acce lerated from 23% in 1981 to 179 (its highest in 

the hi story) in 1987. Foreign reserves fell from U.S $ 16 million in 1981 to U.S$ 6.3 in 1987 

(see figures 2.4 and 2.5). 

Figure 2.4: Trends in Inflation Rate 
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SOURCE: Calculated from World Development Indicators CD-ROM, (2000) 

Too late and unsustained exchange rate adj ustments in order to avert the decl ining economic 

performance were introduced by the end of 1982. A dual exchange rate system was introduced 

in December 1982 under the "Modified Exchange Rate Arrangements". Thi s involved an 

officia l exchange rate and a commercial market rate . The former was set at Lel.25 per U.S $ 

but the latter had no definite rate. But this turn out to be beating a dead horse as reserves failed 

to fl ow in the banking system as expected. A unifi ed exchange rate set at Le2 .50 per U.S dollar 
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was substituted for the dua l exchange rate system in July 1983. This policy had the same 

outcome as the one fo r which it was substituted. 

Figure 2.5: Trends in Foreign Reserve 
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In June 1986 a comprehensive economic reforms including a market-determined exchange rate 

system, a liberali sed import regime and deregulated prices for a lot of basic goods were 

attempted to be introduced by a new goverrunent that had been insta lled in 1985 (The Momoh 

Government). 

The National Economic Emergency Program was introduced in November 1987. This 

comprises ri gid currency holding control of cross border trade, and controlling of prices of 

staple products. As it is usually expected , offici al trade and foreign exchange flows into the 

banking system dwindled. Thus in 1989, these measures were abol ished. 
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An Economic Recovery Program was embarked upon in December 1989. This came from the 

scri es or meetings with The Fund and The Bank in relation to the issue of an adjustment 

program. The prime objective was to restore economic growth and basic social services. Strict 

fi scal discipline cum structural reform was the centre of the program. 

Thi s was however not the first time Sierra Leone had relationship with The Fund. The fi rst 

financial programme signed in August 1966 with the key aim of reducing the overa ll credit so 

that demand for imports can be restricted thereby improving the balance of payments. Since 

1979, the stabilisation program with The Fund had been regular until in March 1984 when the 

relationship was cut. The fall of the financ ial assistance program was mainly due to the non­

will ingness of the Stevens government (that had been in power since 1968) to: curtail public 

expenditure, devalue the Leone and cut subsidies on petrol and rice. The slope of the economic 

decline hill Sierra Leone was going down became steeper when it fell apart with The Fund in 

1984. President Siaka Stevens could not help it. The only avenue, probably to escape blame, 

was for an ill-health man to unconstitutionally hand over an economically ill country to the 

then head of the armed forces , Major-General Joseph Saidu Momoh in 1985. 

All import and export licenses were subsequently abo li shed apati from those for go ld and 

diamond. Importations of rice, the staple food , were privati sed. In addition to this, The Sierra 

Leone Produce Marketing Board's monopoly over the exportation of coffee and cocoa was 

terminated. In 1990, a market determined exchange rate was introduced in an effort to add to 

the simplification of import and export procedure. 
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The emergence of the ongoing rebel war on March 23rhd 1991 ~a war led by the Sierra Leonean 

Corporal Foday Sankoh in collaboration with president Charles Taylor of Liberia, who was 

then a rebel leader in Liberia), averted the Economic Recovery Program from the direction of 

progress. To borrow from Davies (2000: p350), " the internecine rebel war waged by the 

Revolutionary United Front (RUF) has only served to exacerbate Sierra Leone 's tragic 

condition" . 

The war set in motion with the campaign to overthrow the then unpopular one-party-system 

APC (All People 's Congress) government that had ruled since 1968 was fuelled nonetheless of 

the military coup (which was initially popular as people wanted nothing but a change of 

government) of April 1992, headed by Captain Valentine Strasser. Infrastructure, public and 

private property have been vandalised. Manpower has been destroyed. Private investment have 

been discouraged, for one thing no rational investor is willing to under take huge investment in 

an economy with both political and macroeconomic instability (especially rebel war) at work. 

There are other awkward nesses of the war. Export earnings has been substantially low. The 

only rutile company (Sierra Rutile) and the only diamond mining company were de facto shut 

down in 1994, as these areas were over run by the rebel s. The Agricultural sector (the country's 

main sector in terms of sectoral value added and employment) has been shrinking as rebels kill 

and recruit people wherever they settle or go by, there by creating an uncertain atmosphere . 

The social consequences need not be highlighted. Government expenditure to finance the war 

has been ri sing at the detriment of capital expenditure. 
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By and large, the first decade after independence (27 'h Apri l 1961) was a good period in the 

econom ic- performance history of the Sierra Leone Economy. Since then the situation has been 

tragic with multiplicity of prejudicial factors at work. All in all , among the factors that have 

conspired against a mineral-resource rich country 's satisfactory growth performance since the 

earl y 1970s are: external factors such as the two oil shocks, fall in prices of cocoa and coffee, 

domestic mi smanagement and the rebel war. The last two are perhaps the most spotl ighted 

ones. 

2.4 Fiscal Policy 

The major emphasis by 1966 was to limit the budget deficit in order to restrict monet31Y 

expansion. In 1969 and 1970 the government obtained overall surplus. The reduction of deficit 

was achieved by both the reduction of expenditures and increasing revenue. "The government 

aimed at curtail ing the expansion of current expenditures whi le maintaining efficient 

administration; it made no retrenclunents but froze all personnel vacancies (except in such 

essential areas as hospitals) and reduced appropriations for travel and material supplies. Capital 

expenditures were allowed only for ongoing projects and those considered absolutely 

necessary" (Bhatia et aI, 1969: PP. 508-509). Various efforts were put to reduce fi scal deficit. 

The fiscal deficit as a ratio of GOP reduced from an average of 51 % per annum from 1971 to 

1975 to 16% over 1976 to 1980. From 1981 to 1986 it declined by 20.4% a year. From 1987 to 

I 990,fi sca l deficit as a ratio of GOP declined by 57.6% a year. Over 1991 and 1998 it declined 

by only 0.2 % a year. 
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From 198 1 to 1986, revenue as a share of GOP declined by 19% a year. Over 1987 to 1990 it 

grew by 0. 23% a year. The 198 1 to 1986 decline in revenue was mainly due to the more 

overvaluation and restrictive economic measures, which led to the diversion of a larger share of 

transaction to the parallel economy with tax evasion being widespread. Over 1991 to 1998, 

revenue as a share of GOP declined by 3.3% a year. 

The govenunent overall budget deficit reached 18% of GOP in 1987 but was moderated to 6% 

by 1989. Strict fi scal discipline became a key success in stabilising the economy. Total 

goverrullent revenue rose from 6.6% of GOP in 1989 to 12.4% of GOP in 1994. The overall 

budget deficit rose from 6% of GOP in 1989 to 7% of GOP in 1994 and stands at 6.3% of GOP 

in 1998 (See Figure 2.6). 

Figure 2.6: Fiscal Structure 

SOURCE: Calculated from World Development Indicators CD-ROM, (2000) 

The strict fi scal indiscipline was adhered to by the populari sation of the Structural Adjustment 

Program supported by the World Bank and Thc International Monetary Fund. Civ il service 
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efficiency improvement and strengthening the capacity to provide essential publ ic serv ices was 

the focus. Public sector employees with the exclusion of the military and pol ice were reduced 

by over 50% (over 37000) between 1991 and 1995. This was done through the removal of 

ghost workers fro m the payroll and the retrenchment of redundant daily workers. In 1996, a 

reform of the salary and grad ing system was introduced in order to motivate and reta in key 

professional and managerial staff. 

The escalation of the rebel activiti es has been a key facto r in undermining the revenue base of 

the government. Government revenue fell from 12.4% of GOP in 1994 to 8.7% of GOP in 

j 998 . Emergency defense expenditures have also increased sharply as the government 

intensifies its effort against the rebels. 

2.5 Monetary Policy 

The prime objective of the authorities' monetalY policy just after 1965 was to tighten the 

expansion of the money supply to amounts consistent wi th the reserves polic/. The increase in 

expansion for these periods was set to finance the budget deficit and the remainder fo r the 

satisfaction of private sector bank cred it requ irements. 

Monetmy and credit development has been expansionary since 1970, emanating mainly from 

the rap id expansion in cred it to the government from the Bank of Sierra Leone. Narrow and 

broad money grew by 15.8% and 17.3% respecti vely in 1969 to 27.2% and 31.6% in 1978 

, The reserves poli cy was thaI monelary expansion should be below 7.5 million leones in fi scal year 1966/67, 3.0 
million leones in 1967/68 and aboul 2. 0 milli on leones in fi scal year 1968/69 . 
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respecti vely. In 1986 the growth in narrow and broad money were 105.9% and 88.4% 

respectively. The private sector was crowded out. The rate of inflation became very high to 

179% in 1987 and decreased in 1988 to 34.3%. With the emergence of the Economic Recovery 

Program narrow and broad money fell from 64.3% and 74% respectively in 1990 to 10% and 

9% in 1994 (see figure 2.7). Financial deepening measured as; the ratio of money suppl y (both 

narrow and broad) has been fa irly stable but not improving (see figure 2.7). The main objective 

of the authorities in the economic recovery period was the reduction of monetary growth to a 

level consistent with goverrunent inflation and balance of payments objecti yes. The provision 

of more bank credit to the private sector in order to bolster private sector activity was attached 

to this key objective. The central bank used open market operations to carry out monetary 

control through auctions of treasury bills on a weekly basis. 

The improved government fiscal operation was the factor for the success in reducing the 

growth of broad money. This contributed to abating inflation from 110.9% in 1990 to 24.2% in 

1994. The depreciation of the exchange rate and the ri se in import price of rice however 

increased inflation to 26% in 1995. Inflation rate increased from 23.1 % in 1996 to 35.5% in 

1998 as a result of the huge domestic credit expansion through bank lending to the government 

during the most recent and short-lived military regime in 1997 and the huge depreciation of 

the exchange rate in the same year. 

An expansion was made to the auction system by including a one-year government bonds in 

march 1995 in addition to the establ ishment of a clea ring fac ility for official debt. The clearing 
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facil ity was set up to better the secondary inter-bank money market. It was supervi sed by the 

central bank, The Bank of Sierra Leone (BSL). 

Figure 2.7: Trends in monetary growth 
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SOURCE: Calculated from World Development Indicators CD-ROM, (2000) 

Tn the beginning of 1994, an institutional development program with the aim of fostering the 

Bank of Sierra Leone 's role in promoting monetary stability and a sound financial structure was 

established. This preceded a comprehensive management audit of the Bank of Sierra Leone. 

With the aim of improving the operating efficiency of the banking sector, a diagnostic study of 

the commercial banks was undel1aken. The banks thus took measures to restructure their 

operations. Bank spreads increased. But the alarming destructions of the ongo ing rebel war in 

various parts of the country have made banks to exist only in the city, Freetown, and in the 

second and third cities (Bo and Kenema respectively). The banking sector, which was 

dominated by forei gn banks, has been dwindling s ince the war started in 199 1. By the end of 

1999 after the military coup of 1997 and the rebel invas ion of the city on January 6'h 1999 
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foreign banks had been closed down in the city and capital repatriated though a domesti c 

operation replaced one without change of name and another commercial bank was found ed. 

2.6 Exchange Rate Policy 

A fixed exchange rate regime was in play in the Sierra Leone economy until 1990. Balance of 

payments problems were basically attributed to large public sector deficits and the difficu lty of 

the Sierra Leone Produce Marketing Board (SLPMB) instead of the non-competitiveness of the 

exports of Sierra Leone. 

In November 1967, when the pound sterling was devalued by 14.3% the Leone was also 

devalued in an effort to avoid outflow of capital. The Leone was then pegged to the British 

pound until 1978 at a rate of Ie 2.00 per Bristish pound. The delinking of the Leone from the 

pound in 1978 was done for a pegging of the Leone at a rate of Ie 2.25 to the SDR. 

The government revalued the Leone from le53.00 per United States dollar to le23.00 per Uni ted 

States dollar by the end of August 1987 after a reintroduction of a unified exchange rate regime 

(in 1984) that succeeded a failed dual exchange rate regime in 1983. The parall el market rate 

was Le52.00 per United States dollar at that time. Series of depreciations of the exchange rate 

fol lowed until March 1989 when the Leone was devalued from le44.00 to le65 .00 per United 

States dollar. The parallel market rate however skyrocketed up (0 a rate of le120.00 per U.S 

dollar by the end of 1989. The government then devalued the Leone on January 15 , 1990 to Ie 

120.00 per United States dollar. 
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On April 25, 1990, the Leone was floated and most current account transactions were 

liberalised. The market determined exchange rate regime had to be undertaken in April 1990 

with one of the reasons being that the previous fixed exchange rate system encouraged the 

smuggling of diamonds, go ld and other produce abroad due to the huge overvaluation of the 

Leone. For another, the conti nuation of the previous system could have undermined people 's 

confidence in the Leone and condoned more outflow of capital , which could have denied the 

government the benefit of the Economic Recovery Program. Figures 2.8a, 2.8b and 2.8c picture 

the differences between the fi xed exchange regime and floating exchange rate regime in terms 

of the degree of misalignment (specifically, overvaluation) of the Leone. Herein, the parallel 

market rate is used as proxy for the equilibrium exchange rate because this is the appropriate 

reflection of the equilibrium exchange rate for countries with large parallel market for foreign 

exchange. The figures show that the overvaluation of the Sierra Leonean Leone was very high 

during the fixed exchange rate regime relative to the floating exchange rate regime. Even in the 

floating exchange rate regime, the intensified period of the ongoing war (after 1994) has higher 

overvaluation. 

Succeeding the introduction of market-determined exchange rate system was the acceptance of 

the ex istence of foreign exchange bureaus in November 1991. The private sector IS now 

handling a larger portion of the total foreign transactions and the operation of the foreign 

exchange market has improved marked ly. 
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Figure 2.8 Exchange rate Misalignment 
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5 The black market premiulll was est imated by the percentage by which the parallelmarkel rate deviates from !he 
official rate. 
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SECTION THREE 

A SURVEY OF THE LITERATURE 

A review of literature is done in this section of the study. This is done by considering both 

theoretical and empirical li terature on the effects of fi scal restrai!1t, monetary restraint and a 

depreciation of the nominal exchange rate on inOation, the balance of payments and real output. 

The theoretical literature is preceded by a brief review of theories of inflation, the balance of 

payments and economic growth. 

3.1 Theoretical Literature 

3.1.1 Conventional Theories of Stabilisation 

In an effort to go through the objective of this study, an inflation equation, a balance of 

payments equation and a real output equation were estimated. It is against this backdrop that it 

is deemed necessary to review some conventional theories of inflation, balance of payments 

and growth in brevity. 

3.1.1.1 Theories of Inflation 

The monetarist Model is a well -known model of inflation that has its base from the quantity 

theory of money. According to the monetarist school of thought, inflation is purely a monetary 

phenomenon. The sense is that monetary expansion is the impulse and propagating mechanism 



of inflati on. The idea is that an increase in the suppl y of money in excess of what is demanded 

leads to an excess supply of money in hands o f the agen ts. Thus economic age nts stri ve to 

compete fo r goods and services, given an inelast ic supply curve (at least in the short run), thi s 

puts pressure on the general price level to go up. Thereby resulting in inflat ionary pressure. 

Their recommendat ion is therefore that the suppl y of money should be controlled in order to 

control in fl ation. Their leader, Milton Friedman, summari zes their view, as inflation is always 

and everywhere a monetary phenomenon. 

The Inflationary Gap (Keynesian) Model is another conventional theory of inflation. The 

central tenet of thi s model is that inflation is rooted from conditions in the goods market rather 

than in the money market, as the monetari sts believe it. The case is that excess demand 

(inflationary gap) gives ri se to price increases. The model posits that money does not play any 

important relationship in causing inflation. "For one thing, it does not suggest that an increase 

in money is a uniquely important cause of the inflationary gap" (Harris 198 1, P.376). A key 

assumption common to thi s school of thought and the monetarist model is the assumption of a 

neoclass ical aggregate supply curve . They view excess demand for goods to be caused not by 

increases in money supply but that it results from sources such as increase in investment 

(owing to optimisti c capitalist expectations), reduction of tax and/or increase in government 

expenditure (Harri s 1981). They contend that if money supply increases cause inflation, it must 

be via the rea l balance effect, or its negative effect on interest rate, increased consumption and 

investment. Hence, increased domestic absorption. 
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The Structu ral ist Model is another conventional inflat ionary model. The thesis of the model is 

that developing countries are saddled with inflation because of the ex istence of structura l 

imbalances in these countries. The ri gid ities include inelastic food supply, foreign exchange 

constraint and budget constraint (Barungi, 1997). "Inflation is therefore due to structural factors 

such as food prices and wage or exchange rate changes, and sClstained by propagating 

mechanism, including increases in money suppl y" (Barungi, 1997; PJ). The role played by 

exchange rate changes in causing infl ation via mark-up pricing is an issue tied down to the 

structurali st school. Another consideration is that the structuralist school credits increases in 

money supply leading to inflation. However, they contend that it is triggered by the fact that the 

fi sca l revenue of governments of LDCs is limited owing to the structure of their economies. 

Their belief is that increase in money supply that consequently causes inflation is not due to 

fi scal indiscipline but that it is due to the fact that the structure of the economy is such that 

money creation, which is an inflation tax , is the only avenue left fo r financing the deficit (to the 

extent that there are tax collection lags). 

3.1.1.2 Theories of Balance of Payments 

The Elasti city Approach6 to the balance of payments is one of the oldest conventional theori es 

of the balance of payments. This approach is a theory that provides proviso under which a 

depreciation of the exchange rate can improve the balance of payments (specifically, the 

6 It neglects by assumption , trade ill services and in vestment-income nows, so that the current a CCO llIH balance 
equals the trade ba lance. It further assumes domestic price leve l varies with world price and that the trade balance 
is initially in equilibrium. Moreover, it assu mes the law arone price does not hold. Income, domestic price and 
foreign pri ce are assumed constant in this approach. 
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current account). This condition IS referred to as the Marshall-Lerner-Robinson (MLR) 

condit ion. It states that: 

" A depreciation of a country 's currency will improve its current-account balance if the sum of 

the price elasticities of domestic and foreign demands for imports is larger than unity" 

(Kennen; 19941'.352). 

In the case of the LDCs, it has been argued that this condition is not fu lfilled (as in Miles, 1979 

and Saidi 1987). This phenomenon is known as the elasticity pessimism. A familiar/popular 

argument for this is that the LDCs exports are mostly primary products, which have high 

foreign price elasticity of demand. The argument continues, their imports constitute more of 

capital and intermediate goods, which have low domestic price elasticity of demand. 

Another argument, which is common to even the MDCs, for this elasticity pessimism is that 

these elasticities relate to long-run scenarios. The short run elasticities are low and hence can 

:lardly satisfy the MLR condition. For one thing, it takes time for consumers and producers to 

take actions so that they can find new supplies and customers. Thus in the short run, the current 

account balance worsens but improves in the long run. Thus tracing a J-shaped curve over time. 

This phenomenon is referred to in the literature as the J-curve effect of devaluation or 

depreciation on the current-account balance. 

The elasticity approach ignores the effect of devaluation on domestic prices. But, it is the case 

that import prices are increases spill over to domestic prices. In add ition, the case increases in 
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the pnce of imported consumer goods increase the cost of living. Thereby bringing rise in 

nom inal wages (if trade union is strong) and cost of production increases. Thi s generates price 

increases domestica ll y. Thus, competitiveness declines. Hence, the trade balance decl ines. In 

sum, the elasticity approach ignores the adverse effect of the bi lateral exchange rate 

depreciation on the competitiveness of the domestic tradable sector and hence on the trade 

balance. 

The Absorption Approach is also recognised as a conventional theory of balance of payments. 

This approach to the balance of payments, derived from the equilibrium in the goods market of 

an open economy holds the view that as long as devaluation does not reduce absorption, it 

cannot improve the balance of payments. This is pointing to the fact that the MLR condition a 

lone is not a suffic ient sine qua none for devaluation to improve the trade balance. The 

fundamental proposition of the absorption approach is that: 

"When resources are fully employed, a change in the nominal exchange rate cannot affect the 

current-account balance unless absorption is adjusted to accommodate the expenditure­

switching effect of the exchange-rate change" (Kennen; 1994. P.362) 

This basic proposi tion of the absorption approach has both direct and indirect effects. The 

direct effect (expendi ture reducing) proponents of the approach is that exchange rate changes 

affect absorption automatically and thi s is the key way in which exchange rate depreciation 

improves the balance of payments. The idea of the direct effect goes: First, devaluation reduces 

rea l income by worsen ing the terms of trade; such a reduction in the real income reduces 
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absorption, to the extent that imports are reduced (as a consequence of the reduction in 

income). Thus improving the balance of payments. Second (some others hold this view) , 

devaluation rai ses the price level, thus reducing absorption by raising the demand for monel. 

This is the (real) cash-balance effect. 

The indirect proponents hold the vIew that absorption approach is complementary to the 

elasticity approach rather than a substitute. They believe that monetary and fiscal policies must 

be j ointly used with exchange-rate change to maintain internal and external balance. 

The Monetary Approach to the balance of payments (MABP)8,9, which is another conventional 

theory of balance of payments is derived from the money market clearing mechanism. This 

approach can be traced back to the middle of the eighteenth century based on the work of 

David Hume (1752). It considers external imbalance as arising from imbalances between the 

demand and supply for money engendered by increase in the domestic credit. Thus the 

prediction of the model is that balance of payments is a monetary phenomenon (but not a real 

phenomenon). 

The central thesis is that under a system of fixed exchange rates, excess money supply induces 

increased expenditure, as economic agents buy foreign goods and services and financial assets 

with the excess of money demanded. Buying foreign currency finances these purchases. This in 

7 The demand for money is homogenous of degree one in price level. This is because as the price level increases, 
economic agents in an effort to maintain the real value of their financial assets (including currency) hold on to 
more money than before. 
S The MABP does not decompose the external effects of domestic credit in to current account and capital account 
com ponents. 
9 The basic assumpt ions of the model are : money demand is a function of the price level, rea l domestic income and 
the rate of interes t; (he law of one price CPPP) holds both in the goods and the assets (money) markets; the real 
income is fixed (th e neoclassical aggregate suppl y function holds) and the money demand function is stable . 
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turn involves running down reserves. Thus deteriorating the balance of payments by an equal 

amount as the increase in domestic credit (starting from an equilibrium in the money market). 

That is, the add itional money supply leaks out abroad. A fundamental problem of the MAB P is 

that it focuses mainly on the money stock rather than the whole portfolio of assets in the asset 

market analysis. 

3.1.1.3 Theories of Economic Growth 

The Harrod-Domar Model (one sector growth model) is one of the oldest conventional growth 

models. It is based on a production function with no substi tution between capital and labour. It 

assumes investment is equal to net savings and net savings is a constant function of output. 

An issue in the model is that maintaining full utilisation of capital requires that output grows at 

a rate equal to the ratio of saving rate to the capital-output ratio. This ratio is called the 

"warranted" rate of growth of fu ll-utili sation of the capital stock. It is believed that: this is a 

ratio that will cause investors expectations to be reali sed. 

Another consideration of the model is that maintaining full employment of labour requires that 

output grows at a rate equal to the growth of the labour force. If effective (rather than total) 

labour force is considered, the condition remains the same but it wi ll be in terms of the growth 

of the effective labour fore. This they refer to as the natural growth rate of labour (or effective 

labour force , accordingly). 
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The central tenet of the Harrod-Domar Model is that for both capital and labour to be rully 

employed whil e the economy grows, the "warranted" growth rate equals the natural growth 

rate. This is called the Harrod-Domar (equ il ibrium) condi ti on lO 

If the Harrod-Domar condition does not hold, the economy sllsta inably keeps away from 

moving on its equilibrium. That is, the economy is in a state called the knife-edge. Another 

weakness of the model is its assumption of fixed coeffic ient of production (factors cannot be 

suhstituted-that is, capital and labour are combined in a fixed proportion) , which is not practical 

though intuitively appealing. 

The Neo-Classical Growth Model is another focus in the conventional growth models. In the 

Neo-Classical growth model unlike in the Harrod-Domar model , the assumption of the 

existence of the Leontiff type (fixed coefficient, i.e. no substitution of factors) production 

function is relaxed. 

By holding a Cobb-Douglas type production function and an equation for capital accumulation, 

Solow (1956) and Swan (1956) undertook independent work and came up with a new type 

growth model called exogenous growth model. The heart of the Solow-Swan model (also called 

the Solow model) is that per capital income is determined by growth rate of the population 

(proxy fo r the growth rate of the labour force) and growth rate of investment. Technological 

progress is not captured in thi s model. The model assumes diminishing returns to capital. The 

assumption of diminishing returns to capital is one of the cornerstones of the convergence or 

10 Ifnatural rate exceeds warranted rate, unemployment exists and if the reverse occurs, idle capacity exists. 
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catch-up hypothesis. This stales that for countries with high/abundant capital per effecti ve 

labour, capital per effective worker tends to decrease (vice versa) because the productivity of 

capi ta l is inversely related to its level). Thus, capital scarce economies tend to catch up. The 

reason is that return to capital is high in capital scarce countries thus capital inflow is 

encouraged, thereby increasing capital per effective worker. 

With this, per capita income can grow because of policies that affect investment. Nevertheless, 

thi s effect holds only within the transition period but not at the steady-state level. That is, 

policy does not matter for long-run growth . 

With a modification in 1957, technology that serves to augment labour (called Harrod-neutral) 

was introduced into the paradigm. This technology is however assumed neutral. With this, the 

prediction of the model is that per capita output level depends on the level of technology, rate 

of investment and population growth while long run growth rale is determined by technological 

changes. Exogenous policy effects are believed to have only a transitory effect on growth until 

a new long run equi librium level (steady-state level) is attained. 

Endogenous Growth Model is the relati vely new model of growth. "Solow (I 991) marks the 

origin of endogenous growth theory with Romer's doctoral thesis of 1983, emerging as Romer 

( 1986), and Lucas ' Marshall Lectures of 1985, giving rise to Lucas (1988)" (Fine, 2000). 

While the Neo-Classical growth model considers the importance of technology in the growth 

process, it presupposes that techno logy is to augment labour. On top of thi s, it considers 

technology to be exogenous. Externa li ty from capita l is ignored in the Neo-Classical growth 

model; hence there are dimin ishi ng retu rns to capital. In the Endogenous Growth Model 
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however, there is no di minishing returns to capital because of the belief that externalities may 

arise from R&D (Lucas J 988) and knowledge spi ll s over (Romer 1986). This is al so a 

cornerstone of the convergence hypothesis in the sense that the laggards benefi t from the 

international technological diffusion innovated by the leaders. Thus bringing higher prospect to 

catch-up, Frantzen (2000). 

The endogenous growth model (Romer, 1986; Lucas, 1988 and Solow, 199 1) underscores the 

fact that technology has its determinants rather than being exogenous, and (here are no 

diminishing returns to cap ital. Principally, the contention is that investment in research and 

development (R&D) brings technology. In addition to this, the growth rate of researchers arrd 

other determinants of the stock of ideas determine the long-run growth. 

The Technology Transfer Model which is basically for the 'd isadvantage' countries has its 

main thesis as: for the laggards, the prospect for innovation is blink thus they have to rely on 

international technological diffusion which is innovated by the leaders. The point then is that, 

in order to bolster long run growth, these countries need improve the rate at which they adapt 

new techno logy as they do have limited abil ity to develop new technology. The improvement 

oflocal institutions is one such method. 

3.1.2 Theoretical Studies on Budgetary and Financial Policy Instruments 

The literature on the efficacy of budgetary and fi nancial policy instruments in all eviating 

/attaining internal and external imbalance/balance is tantamount to the efficacy of 
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macroeconomic policy 111 an open economy. In di scussing the theoret ical literature 

satisfactorily, attention must not be taken away altogether from the Hicksian IS-LM 

mainstream Keynesian model developed by Flemming (1962) and Mundell ( 1962, 1963) . 

In the familiar Hi.cksian IS-LM model I I , fi scal and monetary expansions increase output but are 

inflat ionary. The more inelastic is supply the more is the inflationary effect. 

In the mainstream Keynes ian model , a monetmy restraint po licy increases the interest rate and 

decreases income. Thus, the balance of payments improves unambiguously. However, in the 

case of fiscal restraint, the balance of payments improves provided the income-reduction effect 

on the current account outweighs the interest-rate reduction effect on the capital account. 

These models are however based on a wide range of unrealistic assumptions, which hardly 

hold at least in the LDCS l 2 Thus, they can be regarded safely as textbook models. 

The theoretical literature on the impact of deprec iation of the nominal exchange rate on the 

balance of payments is mixed though dominated by those that have established an improvement 

in the balance of payments. The studies of Dornbusch (1982), Krugman and Taylor (1978), 

Porter and RarUley (! 982) and Khan and Montiel (1989) fa ll in thi s category unlike that of 

Taylor (198 1), wh ich posits that, the depreciation of the exchange rate has an unclear effect on 

lI The model assumes a small country, world real income and world price are given; net exports are functi on of 
domestic real income (reflecting Keynes ian assumption that imports are a positive function of income) and 
competit iveness (defined as real exchange rate). It also assumes that the law of one price does not hold and the 
capital account is a positive function of the difference between domestic and world interest rate. 

12 The Mundell - Flemming model for example assumes: the capital account is a function of the dirference between 
domesti c and foreign interest ra te rather than the changes. The wealth erfect of a persistent balance of payments is 
ignored in this model. The model assumes monetary authorities do sterilisation. But this is a matter of not only 
willingness but also even the ability to effecti vely sterilise, which depends among others on the presence of a 
developed financ ial market. 
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the balance of payments and Wignbergen (1986) . The likcly adverse effect of a devaluation of 

the nominal exchange rate on the balance of payments found by Wignbergen ( 1986) is 

attributed to the fact that the channel via which devaluation is contractionary is contrary to the 

negative effect on aggregate demand (Krugman-Taylor effect). The Wignbergen effect goes: in 

the short run aggregate supply shrinkslJ, as a result of the devaluation , thus exacerbating 

inflation and hence pressure on the balance of payments to worsen owing to the deterioration of 

competitiveness. 

Most of the theoretical literature on the effect of devaluation on inflation has establ ished an 

inflationary-effect conclusion. These include the studies of Taylor (1981), Dornbusch (1982), 

Wignbergen (1986) but contralY to the work of Khan and Montiel (1989), who found a 

disinflationalY effect and Porter and Ranney (1932) who established that the effect of a 

devaluation on the price level is ambiguous for the LDCs while inflationary in the MDCs. 

With respect to the theoretical literature on the impact of devaluation on real output, the 

literature converges on the focus that devaluation is contractionary at least in the short run. This 

is revealed in the work of Diaz-Alejandro (1963), Krugman and Taylor (1978), Wignbergen 

(1986), Dornbusch (1982), Taylor (1981) and Khan and Montiel (1989) but contrary to the 

study of Porter and Ranney (1982) who arrived at an ambiguous effect for the LDCS 14 but 

expansionary result for the case of MDCs. 

13 Three channels via which devaluation is cOlllractionary were identified. These are: the role of intermediate 
input; the assumption of real wage indexation on the consumer price index (th is ari ses through formal contracts, 
implicit arrangements or social pressure) and the reduction of the real volume of bank credit, hence increased 
working capital. 
14 The justificat ion given for this ambigui ty is that devaluation directly increases variable costs, thus a contraction 
of aggregate supply and maybe with an increase in the price level. To the extent that tax revenues from trade 
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Though much theoret ical work does not ex ist on the direct impact of fiscal restrain t on the 

balance of payments, Dornbusch ( 1982) has shown that fisca l restrai nt improves the balance of 

payments whi le the work of Khan and Montiel ( 1989) shows an ambiguous effect of fi scal 

restraint on the balance of payments. In the latter, fiscal restraint is however establi shed to 

improve the balance of payments when the substitution effect on the trade balance is strong 

relative to the income effect, with the existence of large pri ce effects l >. 

Fiscal restraint is found in most of the theoretical literature to lower inflation as found in Taylor 

(198 1), Khan and Montiel (1 989), Dornbusch (1982) and POI1er and Ranney (1 982). 

Theoretical considerations have shown that fiscal restraint is expansionary, as in Taylor (198 1), 

Khan and Montiel (1989) while others have found it to be contractionary. The studies of 

Dornbuscch (1982) and Poreter and Ranney (1982) fall in the latter category though porter and 

Ranney (1982) found fiscal restraint to be expansionary in the case of MDCs. 

The work of Khan and Montiel (1 989) posits that monetary restraint improves the balance of 

payments as establ ished in Dornbusch (1982) and Taylor (1981). In Taylor (1982: p486): 

"Stabilisation too ls normal ly app lied -monetary restraint , fisca l control and devaluation- a ll 

have stagfl at ionary impacts to a greater or lesser ex tent. Moreover, their efficacy in improving 

the ba lance of payments may be small". 

increase in domestic currency terms while the balance of payments surp lus declines, the net effect is thus 
ambiguous. 
15 Their argument for this is that a reduct ion in the govcllll11cnt spending reduces fisca l deficit and increases the 
public sector savings, thereby increas ing investment and output. The increase in output puts down pressure on 
domestic prices. 
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Taylor ( 1981) has found monetary restraint to be inflationary. This conforms to the likely 

inflationary effect of monetary restraint found by Porter and Ranney (1982) in the case of the 

LDCs. This does not however corroborate the disi nflationary effect of monetary restraint 

established by Porter and Ranney (1982)-in the case of the MDCs, Khan and Montiel (1989) 

and the insignificant effect of monetary restraint on inflation fou nd by Dornbusch (1982). 

According to Dornbusch ( 1982 p: 705): "s ince there is no direct link between money and 

inflation, a reduction in the growth of money and domestic credit cannot reduce inflation". He 

notes that a reduction in the growth of domestic credit by shifting from money to debt financing 

of a high-unchanged fiscal deficit does not solve the problem of inflation and even if it does 

miti gate inflation this must be due to a cyclical dampening effect of a recession. 

The theoretical literature on the effect of monetary restraint on real output is dominated by the 

fact that contractionary result obtains, as in Dombusch (1982), Khan and Knight (1989), Taylor 

(1981), and Potier and Ranney (1982) though the latter found that in the long run real output is 

unaffected as a result of the monetary restraint and in general the contractionary effect on the 

MDCs is moderate . 
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3.2 Empirical Literature 

3.2.1 Domestic Credit Restraint and Stabilisation 

Khan and Knight (1982) performed con trolled experiments in which the effects of two financial 

policy instruments (devaluation ar.d domestic credit restraint) on prices, output and the balance 

of payments were analysed in the context of an explicit structural model. Their model was 

intended to capture the economic structure of a developing economy that is small relative to the 

world, open to international trade and maintains a pegged exchange rate l 6 

They found that domestic credit restraint thwarts the price level and improves the balance of 

payments. The improvement in the balance of payments was fo und to be more than 

proportionate to the decrease in domestic credit. Domestic credit restraint was found to have 

contractionary effect on output l7 

Unlike the results of Khan and Knight (1982) and Agenor (1990)1 8, Khan (1990) found that in 

the short run and long run , domestic credit restraint worsens inflation, though Agenor ( 1990) 

underscores domestic credit restraint to the private sector. The positive impact of domestic 

credit restraint on the balance of payments found by Khan and Knight ( 1982) as in Dhliwayo 

16 Their mode l also assumes that a number of financial assets other than money are lim ited. Thus wea lth dec isions 
are mainly substilUt ion belween money and goods. They used the Full Information Maximum Likeliihood (FIML) 
method to estimate their equations, based 011 pooled sample of 29 developing countries. A simulation experiments 
was the basis of the ir results. 
11 An ullspecified supp ly-side po licy that succeeds in increasing the level of capac ity output (thus increas ing 
output) was found to improve the balance of payments. 
18 He estimated and simulated a macroeconomic model for a developing country that has a sizable parallel market 
for foreign exchange. A cons istenllwo-step procedure for a group of eight countries lIsing a fixed effect estimation 
or poo led lime-series, cross-sectiona l data set covering the period ! 974-86 was applied. FOr\vard-looking 
expectations were a key assumption of his model. 
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(1996) and the negative impact on output are in confo rm ity with the studies of Khan (1990)­

both in the short run and long run and Agenor (1990)-in the short ru n. This is however contrary 

to the long run results of Agenor ( 1990). Agenor' s model is monetary in the sense that it 

emphasizes the role of monetary disequilibrium in explaining movements in the relevant 

vari ables considered. However, in hi s model , as opposed to the standard monetary approach to 

the balance of payments , foreign reserves do not move instantaneous ly to adjust supply and 

demand . This diequilibrium is created in the official market for fore ign exchange. Thus excess 

demand for forei gn currency at an official exchange rate spills over the parallel market. 

Thereby making the latter playa crucial role in the determination of the efficacy of stabilisation 

policies in developing countries. 

From the long run perspective, Khan (1990) found that the positive effect of domestic credit 

restraints on the balance of payments and inflation were strengthened and the inimical effects 

on growth were allayed 19 

The work of Edwards (1986) in relation to monetary po licy was from the point of view of 

money surprise (unanticipated money growth). His result suggests that unanticipated decrease 

in the money suppl y (say via decreas ing domesti c credit) decreases real output. The result of 

Edwards ( 1986) is the same as the short run and long run effects of anticipated and 

unanticipated monetary shocks on real output found by Chrishti et a!. (1992). 

19 The Khan ( 1990) model was based on a group of 69 developing counlr ies Ihat implemented programs during 

the period J 973-88. He used the before - afler approach, the wilh-without approach and the genera lized evaluation 

estimator approach. The results of the former two methodologies were rejected for the latter. 
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3.2.2 Devaluation and Stabilisation 

Solimano (1986) examined the effects of deva luation based on a simple computable general 

macro model, which incorporates the fo llowing. The structure of the trade sector in terms of the 

response of trade flows to changes in relative prices, the relative intensity of domestic value 

added with respect to imported inputs in production across export and import competing 

industries and the degree of wage indexation. His simulation experiments carried out under the 

assumption that the trade balance is initially in equilibrium proved that for the Chi lean data, 

currency devaluation is contractionary in the short-run to the medium run but expansionary in 

the long run. "It takes roughly two years and a half fo r the contractionary effect of a 

devaluation on output and employment to disappear" (p.148). 

The Solimano (1986) finding that devaluation has contractionary effect at least in the short run, 

(hi s study found devaluation to be contractionary in the short run but expansionary in the long 

run) is akin to the studies of Khan and Knight (1982) , Khan (1990) , Taye (1999), Dlaz-

Alejandro (1 965)20, Edwards (1986), Agenor ( 1990) and Cooper (1971) who received 24 

devaluations for 19 developing countries during the period 195 9-1966. In Khan (1 990) , the 

short run contractionary effect is found to be worse than the long run contractionary effect. 

Stimulating supply-side po licies were identified by Khan and Knight (1982) as a way of 

offsett ing the contractionaty effect of devaluation. In Edwards (1986), the contrctionary effect 

of devaluation is a short-run phenomenon. As noted in the study "After one year. .. devaluation 

has an expansionary effect on output growth. In the long run devaluations were found to be 

20 DiOl-Alejandro ( 1965) studied the Argentinian expericnce of the per iod 1955- 196 1. His resul t supported the 1963 theoretical framework he offered. 
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neutral " (p.507)21. In the case of Agenor (1990), the contractionary effect of devaluation was 

found to be va lid only in the short run , in the long run; devaluation was found to be 

expanslonm-y. 

On the other side of the coin, Green and Murinde (1992) found devaluation to be expansionary 

(under fi xed exchange rate regime) as Horton and Mclaren (1989) found . In Horton and 

Mclaren (1989) "Devaluation (whether one-shot or crawling peg) initially causes growth, both 

because of the incenti ves to export (which in turn enable increases imports and hence higher 

domestic production) and lower real wages (which gives an incentive to increased sectoral 

output)" (p.3 11 ). Accord ing to Green and Murinde (1 992), devaluation is expansionary because 

it lowers the curb-market interest rate. The reason given for this is that, devaluation increases 

the incentives for agents to move funds out of the curb markets to the official markets. Thus 

depressing the curb-market interest rate. They referred to this phenomenon as devaluation curb-

market result. The Log-linear macro model of an open economy evaluated for ten countries22 

by Gylfason and Schmid (1983) supports the expansionary effect aspect of devaluation in all 

but two of the economies considered-United kingdom and Brazil. 

The impact of devaluation on the inflation rate and the balance of payments (current account 

balance) was considered by Taye (1999). His case study was on a subsistence economy, 

Ethiopia, and he used a medium-sized macroeconometric model pertaining to four sectors of 

the economy (output, labour demand, domestic aggregate demand and external sectors). His 

model was specified such that it captures structuralist hypothes is in which supply constraints 

21 Edwards ( 1986) used a fi xed-effect procedure to es timate a model of rea l output behaviour using data on 12 
developing countries from 1965-1980 (with only South Afri ca from Africa, the rest from Asia and Latin America. 
21 The sample comprised both industrialized and semi-industria lised countries. 
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dominate economic activities. For instance, he incorporated the role of capital and intermediate 

input on output suppl y, owing to the importance of resource constraints on the supply side of 

the econom y. 

His si mulation results revealed that devaluation improves the current account balance and 

worsens inflation. He concluded, " " .an improvement in the current account balance, whi le 

output and employment are decreasing, suggests that such improvement is due to the 

expenditure reducing rather than the expenditure-switching effect of a devaluation"(P.494). He 

added that" such a reduction mainly falls on imported intermediate and consumption goods" 

with the consequence on ihe supply of basic food items and on the supply of intermediate 

inputs and hence future economic growth. 

3.2.3 Fiscal Restraint and Stabilisation 

Agenor (1990) found that fi scal restraint decreases output in the short run while the balance of 

payments improves. He found fi scal restraint to be expansionary in the long run . The short run 

contractionalY and balance of payments improving effect of fi scal restraint found by Agenor 

(1990) is common in the studies of Khan (1990) and Horton and Mclaren (1989). Chrishti et al. 

( 1992) also found that fiscal retraint is contractionary in the short run but more contractionary 

in the long run. The contractionary result of fi sca l restraint found by Chri shti et al. (1992) is 

similar to the work of Edwards (1986) and Green and Murinde (1992). This result is contrary to 

that of Ghura and Hadjimichael (1986) though Ghura and Hadjimichael (1986) restricted the 

fi scal restraint on ly to government consumption but not to government expenditure in general. 
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Chri shti et al (1992) appl ied a Vector Autoregression (VAR) technique to ten key 

macroeconomic variables in the Pakistan economy (including the real GDP, consumer Price 

Index, money stock and real government expenditure) and found that fiscal restraint increases 

the price level both in the short run and in the long run as found by Khan (1990). This result is 

akin to that of Green and Murinde (1992) in the long run but contrary to it from the short run 

perspective. Unlike Chrishti et al (1992), Khan (1990), Horton and Mclaren (1989) and Agenor 

( 1990) found fi scal restraint to be disinflationary. 

Both the theoretical and empirical literature on the potency of budgetary and financial policy 

instruments is split. That is, a given instrument has been shown to have positive impact on a 

particular target (balance of payments, inflation or real output) by some authors but negative 

impact according to some others. The other thing is that, a study that considers the impact of 

budgetary and financial policy instruments on the three usual targets of stabilisation from a 

country specific setting is uncommon. It is thus necessary to examine whether a certain 

instrument is effective in so lving a particular problem but has cost in terms of its effect on 

another target from a country specific perspective. This study bridges this gap, which exists in 

most studies of the existing literature. 
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SECTION FOUR 

METHODOLOGY, ESTIMATION AND ANALYSIS OF RESULTS 

4.1.Model Specification 

The objectives of any stabilisation program are to reduce the inflation rate and improve the 

balance of payments with the ultimate aim of increasing output. Accordingly, three equations 

are estimated. These equations are, an inflation equation, a balance of payments equation and a 

real output equation. 

4.1.1 The Inflation Equation 

The estimated inflation equation incorporates the monetarists, the Keynesian and the 

structuralists formulation of the causes of inflation. The specified equation is given in equation 

(I). 

11:, = f (Pm" ERD" (BUD/GDP)" EXD, )---------(1) 

+ 

Where: 

+ + + 

11: = INFLATION RATE 

Pm = PRICE OF IMPORTS 
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ERD= EXCHANGE RATE DEPRECIATION 

(BUD/GDP) = BUDGET DEFICIT TO GDP RATIO 

EXD = EXCESS DEMAND 

t= time subscript 

The equation is linear in its parameters. The expected sign of each variable is shown below the 

variable. 

The coefficient of price of import is positive because an increase in the price of imports 

increases the domestic general price level to the extent that most of the goods imported are 

intermediate ~.nd capital goods. Thus increases in prices of such goods are translated into 

domesti c inflation. This variable shows the impact of external (world) inflation on domestic 

inflation. 

The coefficient of exchange rate depreciation is expected to be positive owing to the fact that 

the depreciation of the exchange rate spills over to domestic prices by increasing the import 

price in domestic currency terms. 

The coefficient of the budget deficit vari able is expected to be positive. This is because in 

LDCs budget deficit is typically financed by domestic credit creation given that their capital 

markets are thin and access to foreign bon'owing is not easy in the face of huge cutTent debt. 

For one thing, access to continued borrowing depends on the perceived notion of creditors 

about debtors' probability of default and thi s defau lt probability is a positive function of current 

debt stock. This domestic credit creation in excess of what is the required demand is 
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inflationary as thi s excess money demand spills over into the goods market as excess demand 

for goods. Apmt from thi s, the Flow of Funds Model (see Gowland, 199 1) shows that an 

increase in Public Sector Borrowing Requirements (PSBR) increases the domestic cred it and 

hence the money supply . 

The coefficient of excess demand is expected to be positive because when aggregate demand 

exceeds aggregate supply in the goods market, the consequence is an increase in the price level 

until disequilibrium is eliminated. 

4.1.2 The Balance of Payments Equation 

The estimated balance of payments equation is based on the monetary approach to the balance 

of payments, as in Dhiliwayo (1996). The specified balance of payments equation is given in 

equation (2). 

LnF, = f ( LnRGDP" 7t, , LnDe" ERD,)------(2) 

+ + 

Where: 

F = FOREIGN RESERVE (EXCLUDING GOLD) 

RGDP = REAL GROSS DOMESRlC PRODUCT 

DC= DOMESTIC CREDIT 
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All other variables and symbols are defined as earlier and the equation IS li near In its 

parameters. The expected sign of each variab le is shown below the variable. 

The coefficient of output is expected to be negative because an increase in output increases 

import as the marginal propensity to import increases. This therefore worsens the balance of 

payments. 

The coefficient of inflation is expected to be negative because an increase in the inflation rate 

dwindles the competitiveness of the domestic economy to the extent that it appreciates the real 

exchange rate. Thereby worsening the balance of payments. 

The coefficient of domestic credit is expected to be negative since an increase in the domestic 

credit increases money supply. This increase in money supply in excess of what is demanded is 

used to buy goods abroad. In the bid to buy goods abroad agents have to buy foreign currency, 

thi s therefore reduces the foreign reserves and hence the balance of payments. 

The coefficient of exchange rate depreciation is expected to be positive because a nominal 

devaluation of the exchange rate is expected to bring the switching of expenditure away from 

imports to domestically produced goods. To thi s end, resources are transferred from the 

production of non-tradables to tradables, thereby boosting exports. The reduction of imports as 

well as the increase in exports which implies improvement in competitiveness improves the 

trade balances and hence the balance of payments, ceteris paribus. 
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4.1.3 The Real Output Equation 

The estimated real output equation is based on the endogenous growth model and the 

technology transfer model, which recognise the role of technological irlllovat ion and 

teclUlology diffusion respecti vely, in the growth process. This is akin to the model of Edwards 

( 1986) with the addi tion of the labour force variable and a measure of operllless, which captures 

the impact of international technological diffusion on the domestic economy. The specified real 

output equation is given in equation (3) 

LnRGDP, = f (LnlabF" Ln(G.EXP/GDP)" TOT9S" ERD" OPEN, )-----(3) 

+ ? ? ? + 

Where: 

labF = THE SIZE OF THE LABOUR FORCE 

(G.EXP/GDP) = RATIO OF GOVERNMENT EXPENDITURE TO NOMINAL 

GOP 

TOT95= TERMS OF TRADE (WITH 1995 AS THE BASE YEAR) 

OPEN = THE RATIO OF THE SUM OF EXPORTS AND IMPORTS TO GOP 

(WHICH MEASURES OPENESS) 

All other vari ables and symbols are defined as earl ier and the equation IS li near In its 
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parameters. The expected signs of each variable is shown below the variable and '7' indicates 

an ambiguous sign. 

The expected sign ofthe coefficient of labour force is positive because an increase in the labour 

force, ceteris paribus, increases real output. 

The coefficient of the government expenditure variable is indeterminate a priori. On the one 

hand, if government expenditure is dominated as a norm by unproductive governmem 

expenditure (government consumption), and this action is viewed by the private sector to be 

permanent this accentuates the non-credibi lity of economic policy and thus dampens private 

sector and real economic activity. On the other hand if as a norm government expenditure is 

dominated by government investment (which includes expenditure on physical and social 

infrastructure), private investment would be stimulated, given the complementarity between 

private and public investment. Thus real output is stimulated. 

The coefficient of terms of trade is indeterminate. It is the case that an improvement in the 

terms of trade, which reduces input prices relative to output, would give firms the incentive to 

produce more thereby increasing output. On the other hand, an improvement in the terms of 

trade would appreciate the real exchange rate (Ghura and others, 1995) thus undermining the 

profitability of tradable goods and hence lowering output.2
) 

23 It has been stressed in the literature that the effect of terrllS of trade on the real exchange rate is ambiguous. It 
depends 011 the substitution and income effect. If the income effect dominates the substitution effect, an 
improvement in the terms of trade will appreciate the real exchange rate.( see Edwards, 1989 for more details) 
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The expected sign of exchange rate depreciation is ambiguous. On the one hand, an increase in 

the domesti c price of foreign currency is expected to increase export earnings in domestic 

currency terms. In addition to thi s, the depreciation increases the price of imports in domestic 

currency terms. Thus on the supply side more tradables are produced and on the demand side 

expenditure is switched from imports to domestically produced goods. Thereby increasing 

output. On the other hand, in an economy where domestic demand for goods cannot be 

switched to domestically produced goods possibly due to weak substitutabi li ty between imports 

and home products, output can be expected to fall because expenditure is reduced on imports 

but not switched to domestically produced goods. Typically, in the LDCs, the expenditure 

reduction is on intermediate and capital goods by domestic producers while the non-switching 

of expenditure from imported to domestic goods is done by the importers of final goods with 

weak domestic substitutes. 

The coefficient of openness is expected to be positive. The degree of openness of an economy 

measures the extent to which import protection and other trade barriers have been eliminated. 

According to Ghura and others (1995) the key chaImels through which openness increases real 

output is via the positive externalities resulting from access to improved teclmology and its 

virtuous effect on the efficiency of resource allocation triggered by increased competition and 

access to trade opportunities. Grossman and Helpman: 1989a, 1991 ) has noted that outward­

orientation trade policies promote competition , raise the efficiency of resource allocation and 

enhance positive externalities resulting from access to improved technology. Krueger (1974) 

has argued that productive resources are diverted to rent-seeking activities as a resu lt of the 

ex istence of import quotas. Thus debilitating economic activity. Romer (1986 and 1990) has 
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also noted that increased openness encourages growth owing to the promotion of the 

avai lability of technology and the accompanying knowledge spillovers. In Lucas ( J 988), access 

to essential production inputs from abroad is found to stimulate the positive externality that is 

obtained from learning by doing. 

4.2 Estimation Technique 

The Johansen (1988) maximum likelihood procedure was used to estimate the long-run 

pru'ameters for each of the equations. This method was used because it tests for the number of 

cointegrating vectors and provides long-run coefficients by considering all variables to be 

potentially endogenous rather than taking some variables to be exogenous to the system, though 

variables that are exogenous from theoretical consideration can be restricted to be exogenous. 

Hendry's general-to-specific method is used to ruTive at the short-run final preferred models. 

Cointegration technique is at the heart of the methodology used in this study, it is therefore 

high time we discussed the issue of cointegration in a multivariate setting (as in this study) in 

brevity. 

Cointegration invo lves testing whether a certain group of variables move together over time. In 

the context of multivariate model , this test should go along with testing fo r the number of 

cointegrating vectors (HendlY and Doornik, 1997) . This is necessaJY because failure or 

ignorance to capture the ex istence of more than one cointegrating vector, when that is the case, 

yields to misleading long run estimates of the coefficients. In which case, the estimated 
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parameters of the long run coefficients would be only a linear combination of the parameters of 

the two or more cointegrating long run relationships (Harris, 1995). 

Accord ingly, the 10hansen (1988) max imum likelihood method, which nests the original Engel­

Granger (1987) was used for the conitegration tests and estimation of the long run parametcrs 

of each of the equations. The choice of this method is due to the fact that it is the only available 

technique as the current state of the issue of cointegration in a multivariate context is 

concerned. Though Kleibergen and Van Dijk (1994) came out with a new technique. " 

However, it is yet to be seen whether this new approach has any particular advantage over 

10hansen's .... " (Harris, 1995 P.120). 

The single equation ECM can be extended to the multivariate scenario by considering all the 

variables to be potentially endogenous. Thus a V AR can be formulated. Such a V AR can be 

reformulated into a VECM form by reparameterisation. If all the variables of the V AR are 1(1), 

then the corresponding VECM will have two parts. The first contains 1(0) variables as all the 

variables there would be the first difference forms of each of the variables of the multivari ate 

system. The second part contains information on the long-run relationship. 10hansen (1988) 

based on a method known as reduced rank regress ion (which involves canonical correlations) 

factorised the term containing the long run relationships in to speed of adjustment coefficients 

(0 disequilibrium (loading vectors or feedback coefficients) and the long run coefficients. If Zt 

is a vector of all the variables of a model under consideration , then the term contain ing the long 

run parameters can be wri tten as TIZt_J . 

Thus TI = aP' . 
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Where a is the load ing vector and ~ ' is the vector of long run parameters. 

Testing for cointegration in the Johansen context, involves testing for the rank of O. If the rank 

of 0 , r, is zero, then there is no cointegratio!1 among the variables constituting Z, (no long run 

relationship). If the rank of 0 is equal to the number of variables in Z, less one (the max imum 

possible), then all the variables in the vector Z, are stationaIY. In which case we do not talk 

about cointegrarion (because it is an isomorphism worth talking about for variables that have 

stochasti c trend). If however, the vector 0 has rank other than these two extreme cases 

(reduced rank), then there is cointegration. Thus the rank of 0 represents the number of 

co integrating vectors (the number of linearly independent rows of the W vector. Which is the 

same as the number of columns of the a matrix that are effectively zero (See Hendry and 

Doornik (1997), Harris (1995), Johansen (1988), Deadman and Charemza (1992) , Enders 

(1995) , Bhaskara Rao (1994) and Hendry (1995) for more details on these issues). 
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4.3 Time Series Propel·ties of the Variables and Granger Causality Test. 

As already di scussed, the Johansen maximum likelihood procedure was used to estimate the 

long run parameters of each of the equations. Exploring the time series properties of the 

variables precedes thi s method. This involves testing whether the finite sample data used for 

each variable exhibi ts stationary or non-stationary attributes along a constant mean or trend. 

Dickey-Fuller (1979) class of test and the non-parametric Phillips-Perron test were applied to 

each of the variables. Both tests al'e applied because the Dickey-Fuller class of test assumes the 

residuals from the auxi liary ADL regression are homogenous and independent, unlike the latter. 

The null hypothesis of the existence of stochastic trend against the al ternative of the existence 

of deterministic trend was not rejected for any of the variables. Thus the first differences were 

subsequently used in the unit root tests. All the variables are I (I ), according to the unit root 

tests. Table 4.1 presents the results of the unit root tests. The tests were not carried on for the 

case of non-deterministic component in the auxil iary regression because we do not know the 

true mean of any of the variables, as this is the case for economic vari ab les. 

The correlation coefficient between the budget deficit and domestic credit was found to be 0.96 

implying that these two variables are highly multicollinear. Granger Causality tests were 

carried out using both the Granger test and the Sims test. The result shows that budget defi cit 

Granger cause domestic credit with no feedback effect. 
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Table 4.1: Resu lts of the Un it Root Tests. 

Vllria blc O i ckcy~F uJl c r Class Phillips-Perron 

Dickey- Fuller A ugmented 

Di cl\cy-Fullcr 

Lag Le ngth o f I Lag lengt h of 2 

T T T T T" Ti T. T, 

-7 .62** -7.64** -5 .05 H -5.20** -5.41 ** -6. 15" - 10.1 1 ** - IG.57"'· 

(BU O/GOP) 
EXO · 7.09" -7.06** -3 .77** ·3 .63' ·2 .9 1 ·2.82 -7 .55** -7.52** 

-4.98** -4.86** -5.87** -5.75** ·3.66' ·3.60" -5.88** -5.7 1 ** 
ERD 

· 7.02" -6.97** -5 .20" -5.25** -4. 20 -4.34** -7.96*· -8. 10" 

11 
-3.25' -3.07 -3.73** -3.35 -4 .26** -3.92' -2.67 -2.47 

Pm 
-6.62** -7.35*· -332 -4.05' -2.67 -3.59' -6.70" -7.87" 

LnRGDI' 
-4.99*· -5.22** -3 .13' -337 -2.71 -2.99 -5. 50" -5.42*· 

LnF 
-6.07** -5.96" -5. 12" -5 .11** -4.62·· -5.00** -6.50" -7. 13·· 

LnDC 
-4.8 1·· -4.99·· -3.43' -3.63' -3.3 1' -3.58' -5. 19" -5.15·· 

OPEN 
-6.90" -6.87" -4.47** -4.50" -4 .57*· -4.67" -7.62·· -7.63·· 

Ln(G .EXPI 
GDP) 

-6.30" -6. 19" -3.93" -3.86' -2.07 -2.03 -6.44** -6.34** 

LnlabF 
-7.7S" -7.90" -5.39** -5.6S·· -4.49*'" -4.82** -8.8S" -9. 11 ** 

TOT95 

Note: 
.. and' means rejection of the hypothesis of uni t root in the first difference of the variable atl % and 5% 

respecti vely. 
In the Phillips Perrontes!: 

Lag truncat ion for Bartlett Kerne l: 3 (New- West suggests: 3) 

The 1 % critica l val ues are the mack innon critical values fo r 

rejection of the hypothes is ofa unit roo t. 

t,l is the estimated va lue of the test statistic when dr ift terlll is included in the auxil iary regress ion for the un it 

root test. 
tt is the est imated value of the test stat istic when drift term and trend are included in the auxiliary regression fo r 

the un it root test. 
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4.4 Estimation Results 

Having di scussed the specification of the models and the estimation technique, we estimate 

these models in thi s section using both the long run and short run versions of the models. This 

starts by first estimating the inflation equation fo llowed by the estimation of the balance of 

payments equation and finally the real output equation. From these equations, the impact of the 

stabilisation instruments used in thi s study is then analysed. 

4.4.1 Modelling The Inflation Equation 

The estimation of the inflation equation from which the impact of budget deficit and hence 

domesti c credit creation and the depreciation of the nominal exchange rate on inflation is done 

in thi s part. This is considered by estimating both short run and long run versions of the model. 

The long run parameters are estimated from the use of the Johansen Maximum Likelihood 

Procedure while the short nm estimation is done in the context of the Hendry's general-specific 

method. 

4.4.1.1 The Long-run Inflation Equation 

In estimating the inflation equation, test for the appropriate lag length of the vector 

autoregression (VAR), which the Johansen long-run parameter estimates must start with was 

undertaken . The lag length of the VAR was chosen based on nested tests involving the use of 

F-tests, Schwarz Information Criteria (SIC) and Hannan Quinn (HQ) statistics. A Vector 
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Table 4.2: Results of the Cointcgl'ation Test for the Inflation Eq uation 

eigenva lue pi loglik for rank 
-42.2576 0 

0.81 4 11 - 170186 I 
0.458836 -7.80809 2 
0.227736 -3 .93 166 3 
0.156408 -1.38037 4 

-6.36336e-0 17 ---
-1.67098e-0 16 ---

Maximum Eigenva lue Statistics 
(fl.max) 

Test Statistics Critica l 
Value 

Ho• Johansen Reimers' 5% 
's 

r- O 50.48** 37.02** 28. 17 

r < 1 18.42 13 .5 1 2 1.89 
r,;2 7.753 5.685 15.75 

r:s3 5. 103 3.742 9.09 

System Diagnostic Tests 
Vector portmanteau 4lags= 43.269 
Vector AR 1-2 F(32, 34) = 1.4377 [0.1 499] 
Vector normality Xi'( 8)= 8.4323 [0.3924] 
Vector XP X'( 180) = 166.37 [0.7587] 

•• means rejectIOn of the null hypotheses at 1% . 
• means rejection of the null hypothesis al 5% 

P'/o 

I 33. 12 

26.40 
19.83 

12.74 

Trace Statistics 

(A'trace) 

Test Statistics 

Johansen 's Reimers' 

81.75** 59.95* 

3 1.28 22.94 
12.86 9.427 

5.103 3.742 

r is the rank of the long-run matrix ( Ihat is, the number of cointegrating vectors). 

C ritical 
Value 
5% t % 

53.35 60.05 

35.07 40.20 
20.17 24.99 

9.09 12.74 

The cointegration-relation graphics support the non-rejection of the null hypothesis of one 

cointegrating vecto r (one long run relationship) because the first vector is stationary. Though 

the second vector is also seemingly stationary, there is no evidence of two cointegrating vectors 

from the formal tests of Johansen and Reimers Statistics. The graphs of the co integrating 

relations are shown in Figure A2. 1 of Appendix 2. The first vector corresponds to the inflation 

variable, acco rding to the way the vari ab les are ordered. 
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The only cointegrating vector is thus necessarily the first vector of the standardised 

~ 'e i gen vectors (of the PCFIML output) from the co integrat ion test. The relevant standardised 

Weigenvector and the correspond ing feedback coefficients are therefore as follows. 

standardized 13' eigenvectors 

TC 

1.000 

(BUD/GOP) 

-1.1780 

standardized a eigenvectors 

TC (BUD/GOP) 

-0.1003 -0.3852 

EXD 

0.0000 

EXD 

-0.0004 

ERD 

-0.7787 

ERD 

2.7050 

Normalisation is done here with respect to inflation. 

Pm Constant 

-0.000 I -0.02369 

The recursive eigenvectors checked the stability of the parameters of the long run inflation 

equation. These vectors show that the parameters of the model are stable. The plots of these 

recursive eigenvectors are shown in fi gure A3 .1 of Appendix 3. The graphs show that the first 

recursive eigenvector is stable. Thus inferring that the parameters of the long run inflation 

equation are stable. 
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Tests of significance were carri ed out in order to know the variables that uniquely span the 

cointegrating vectors. The resu lts of the tests are shown in Table A4.1 of Appendix 4. 

The excess demand variable was consequently dropped as it produced a coefficient of zero and 

showed to be insignificant. All the other variables are significant and have the expected signs. 

The insign ificant nature of the excess demand could be due to the fact that excess demand is 

calculated as domestic absorption minus output. This domestic absorption includes gross 

domestic investment and data on gross domestic investment is not accu rate in a typical LOC. 

The insignificant nature of excess demand could also be partly owing to the fact that the 

process by which budget deficit causes inflation is through high money supply in excess of 

money demand, thus causing agents to compete for goods in order to get rid of the excess 

money supply. In this process, excess demand for goods is created thus spi lling over into 

higher prices. When budget deficit was dropped from the equation, and retaining excess 

demand, excess demand became significant, though the coefficient was almost zero (this result 

is not shown here). 

The result of the final long-run inflation equation when excess demand is dropped is shown in 

equation 4. 

1t= 0.01814 + 0.7991ERD +1.005(BUD/GDP)+0.0002Pm- (4) 

(0.0000) (0.0000) (0.0000) (0.0000) 

Figures in parentheses are p-values. 

59 



4.4.1.2 The Dynamic Inflation Equation 

Before estimating the short-run model, test for exogeneity was done in order to know whether 

we need to resort to simultaneous equation estimation methods. The result shows that there is 

no simultanei ty bias. Thus OLS is appropriate to estimate the short nm model. 

In estimating the Short-run dynamic inflation equation, the error correction mechanism was 

used. All variab les were differenced, allowing for delayed responses and augmented by 

including the lagged residuals (cointegrating vector) from the estimated co integrating equation 

obtained from the long run estimation. " The ECM could be entered at any lag" (Hendry, 1995) 

but one period lag was used here (0 save the degrees of freedom. The final preferred model of 

the dynamic inflation equation is shown in Table 4.3. This was estimated using the Hendry 's 

general-to-speci fi c modelling technique. 

The results show that in the short run, the price of imports and excess demand are not 

significant in influencing the inflation rate. The exchange rate depreciation and the budget 

deficit are the variables that are significant in influencing the inflation rate . Both the sign ificant 

variables have detrimental effect on the inflation rate. 

The speed of adjustment to di sequilibrium is found in the relevant range in terms of sign 

(negative) and magnitude (less than unity). This value is - 0.70849. Thus the short-run 

dynamics converges on the long-run cointegrating relationship. The coefficient of multiple 

determination is 86.7% Implying that 87% of the vari ab ility in inflat ion is explained by the 
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budget deficit and the exchange rate depreciat ion. As established by the F-tesl for overall 

significance, all variables are simultaneously significant. 

Table 4.3: The Dynamic Inflation Equation 

Modelling A" by OLS 

Variable Coefficielll Std . Error t~yalue t-prob PartR' 
Constant -0.003 1 0.014400 -0.214 0.8322 0.0018 
AERD 0.47715 0.052777 9.04 I 0.0000 0.7658 
t.(BUD/GDP) 1.9621 0.432 16 4.540 0.0001 C.4519 
CVI I -0.70849 0.17741 -3.994 0.0005 0.3895 

R' - 0.867233 F(3 , 25) - 54.4 33 [O.OOOOJ DW - 1.73 

AR 1- 2F( 2, 23) = 1.0076 [O.3 807J 
ARCH I F( 1,23) = 0.073243[0.7891 J 
Nonnality Chi'(2)= 5.6667 [O.0588J 
XF F( 6, 18) = 2. 1036 [O.1035J 
Xi'Xj F( 9, 15) = 2.5742 [O .0509J 
RESET F( 1, 24) = 0.39904 [O.5336J 

Forecast Ch i'( 1)= 0.14359 [0.7047J 
Chow F( 1,24) = 0. 12885 [O.7228J 

CV _ I IS the lagged cOllltegratmg vector saved ii-om the est imated long-run equation. 

Mis-specification tests were done to check tbe data coberency of the model. The diagnostic-

test results show tbat there is no problem with normality as establi shed by the Jarque-Bera test; 

there is no problem of serial correlation as establ ished by the Lagrangean Multiplier (LM) test; 

tbere is no problem of Heteroscedasticity as established by the White 's tests. The LM tests for 

ARCH effect shows that there is no Serial Correlation among the variances of the error term 

(no ARCH effect)24 The Ramsy 's (1969) RESET statistics show that there is no functional 

'" The abse llce of ARCH effect ill the modelmealls that the volati lity of the variables is correctly reflected in the 
model (Hendry, 1995). 
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mis-specification problem. The parameter stability test shown by the Chow statistics shows that 

there is no parameter instability. The lower block of Table 4.3 shows the results of the test 

summary. 

4.4.2 Modelling The Balance of Payments 

The balance of payments is modelled in thi s section. This is done by first applying the Johansen 

(1988) Maximum likelihood procedure to find the number of cointegrating vectors and hence 

the long run parameters. This is followed by the application of an ECM to obtain the short run 

parameters. Based on this, the impact of budget deficit, domestic credit and nominal 

depreciation of the exchange rate on the balance of payments is analysed. 

4.4.2.1The Long-run Balance of Payments Equation 

The long run balance of payments equation was preceded by the estimation of a V AR (1) 

model. The lag length of the V AR was chosen to be one because this proved to be the most 

appropriate lag length based on the lag length test. The constant term entered the V AR 

restricted. A dummy that takes the value of one between 1981 and 1991 and zero otherwise was 

introduced and this entered the V AR unrestricted. This dummy was used to capture the 

structural break in the foreign reserve of the Sierra Leone economy from 1981 to 1991 , leading 

to very low international reserve. This period was the period when the Leone was high ly 

overvalued, thus provoking an increasing proportion of diamond and gold (the countries main 

foreign exchange source) to be traded in the parallel market rather than in the official banking 
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system. Thus international reserves were at negligible levels25 The high overva luation was 

abated with the introduction of a fl oating exchange rate regime on April 25, 1990 and the 

establishment offoreign exchange bureaus in 1991. 

The null hypothesis of overall param~ter constancy from the VAR cannot be rejected based on 

the I-Step Recursive Residuals. Confi rming further that the VAR is appropriate. The recursive 

graphics, with in the 95% bounds are shown in figure AI.2 of Appendix I . 

The test summary from the V AR shows that the residuals are white nOise though vector 

normality could not be established. Thus the trace statistics IS more appropriate for the 

cointegration test26 The test summary is shown in the lower block of Table 4.4. 

The co integration results show that the null hypothesis of one cointegrating vector cannot be 

rejected at the I % significance level according to the Johansen maximum eigenvalue statistics 

and the Reimers' maximum eigenvalue stati stics. From the perspective of the trace stati stics, 

the Reimers adjusted (adj usted for small sample size) trace statistics also calUlot reject the null 

hypothesis of one cointegrating vector. However, the Johansen's trace stati stics suggests that 

there are three co integrating vecto rs. Since the sample size of thi s study is not large, the 

Johansen stati stics is therefore not appropriate as the Reimers ' adjusted one is27 Thus there is 

" Trends in Developing Economies, 1995 (World Bank) 
" According 10 the Monte Carlo experi menl reported in Cheung and Lai (1993), the trace statist ics is more robust 
to both skewness and excess kurtosis (non-norma lity), in the res idua ls, than the maximal eigenva lue test for 
co integration, in Harris (1995). 
17 According to Reimers (1992), when the sample size is small , the Johansen procedure over· rejects when the null 
is true, in Harris ( 1997. r.SS ). Thus account must be made for the number of parameters to be est imated in the 
model. I-Iellce the Reimers adjusted statistics. 

63 



one cointegrating vector. The cointegration-test results are shown in the upper block of Table 

4.4. 

Table 4.4: Results of the Cointegration Tests for the Balance of Payments Equation 

eigenvalue )l i loglik for rank 
225. i 03 0 

0.845155 254.015 I 
0.564192 266.889 2 
0.499471 277.6 16 3 
0.385868 285. 173 4 
0. 181919 288.285 5 

-2.3508 Ie-013 ---

Maximum Eigenvalue sta tistics Trace stat istics 
(Amax) (At race) 

Test statistics Criiical Test 
Bo: value statistics 

Johansen's Reimers ' 5% 1 % Johansen's 
pO 57.83** 48.5** 34.4 39.67 126.4** 

r:5 1 25.75 21.59 28.16 33.12 68.54** 

r:52 21.45 17.99 21.89 26.41 42.79** 

r<3 15.11 12.68 15. 75 19.83 21.34 --- -- -- -
r<4 6.225 5.22 1 9.09 12.74 6.225 

Vector pOitmanteau 4 Jags= 127.3 
Vector AR 1-2 F(50, 48) ~ 1.256 [0.2147J 
Vector normality X'( I O)~ 104.48 [O.OOOOJ ** 
Vector Xi 2 F(150, 9) ~ 0.28659 [0.9994J 

** means the null hypothesIs IS rejected at the I % level of significance. 
r means the rank of the matrix contain ing the long run parameters (the number 
of co integrating relationships among the variables) 

Reimers ' 
106** 
57.49 

35.89 
17.9 --
5.221 

Critical 
value 

5% 10/0 
75.33 82.97 
53.34 60.05 

35.07 40.20 
20.17 24.05 
9.09 12.74 

The non-rejection of the null hypothesis of one cointegrating vector is further supported from 

the co integration graphics of the cointegration test. The cointegrating relations are shown in 

figure A2.2 of Appendix 2. Among the fi ve cointegrating vectors, it is only the first one that is 

stationary and this corresponds to the balance of payments variable, based on how the variables 

are ordered. The third vector seems to exhibit stationary attribute but the first seems more so. 
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The only cointegrating vector is thus necessarily the first vector of the standardised 

~' eigenvectors (of the PCFIML output) from the cointegration test. The relevant standardised 

W eigenvector and the corresponding feedback coefficients are therefore as follows. 

standardised (I' eigenvectors 

LnF 

1.000 

ERD 

-5.297 

IT LnDC 

10.34 0.02002 

standardised a coefficients 

LnF 

-0.03080 

ERD 

-0.03863 -0. 1538 

LnRGDP 

-6.001 

LnDC 

-0 .02553 

Normalisation is done here with respect to foreign reserve. 

Constant 

64.26 

LnRGDP 

0.003461 

Plotting the recursive eigenvectors checked the stabi lity of the parameters. These vectors show 

that the long run parameters of the model are stable. The plots of these recursive eigenvectors 

are shown in figure A3.2 of Appendix 3. The graphs show that the first recursive eigenvector is 

stable . Thus inferring that the parameters of the long run balance of payments equation are 

stable. 

In order to know which variables uniquely span the cointegrating space, tests of significance 

were carri ed out. The results of the tests are shown in Table A4.2 of Appendix 4. 
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From the long run balance of payments equat ion, the exchange rate depreciation and the rea l 

output have positive effect on the balance of payments while the inflation rate and the domestic 

credit have negative impact on the balance of payments. However, the tests of significance 

show that all but one, the domestic credit, have significant effect on the balance of payments. 

Dropping this insignificant variable (domestic credit), the final long run balance of payments 

equation is therefore given as in equation (5) . 

LnF = -60.12 + 5.261ERD - 10.491t + 5.631LnRGDP- (5) 

(0.0029) (0.0000) (0.0000) (0.0018) 

Figures in parentheses represent p-values. 

4.4.2.2 The Dynamic Balance of Payments Equation 

Prior to the estimation of the dynamic model for balance of payments, tests for weak 

exogeneity was carried out. The test shows that there is no problem of endogeneity thus OLS is 

appropriate in estimating the short-run model. 

In order to estimate the short-run dynamic balance of payments equation, the error correction 

mechanism was used . All variables were differenced, allowing for delayed responses and 

augmented by including the lagged res iduals (co integrating vector) from the esti mated 
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cointegrating equat ion obtained via the Johansen Methodology. The final preferred dynamic 

balance o f payments equation was arrived at using the Hendry' s general-to -specific modelling 

approach. The upper block of Table 4 .5 shows the results of the final preferred model. 

Table 4.5: The Dynamic Balance of Payments Equation 

Modell in g "'LnF by OLS ~ Variable Coefficient Std. Error {-value t-prob PartR' 
Constant 0.0047563 0.076032 0.063 0.9506 0.0002 
I'm -0 .96741 0.50726 -1.907 0.0685 0.1316 

'" LnRGDP -2.9555 1.0289 -2.873 0.0084 0.2559 

'" LnRGDP I -IA603 0.99655 -IA65 0.1558 0.082 1 
CVI I -0.11034 0.073501 -1.50 I 0.1464 0.0858 

R' - 0.39&455 F(4, 24) ~ 3.9743 [0.0130] DW ~ 2.2J 

AR 1- 2F( 2, 22) ~ OA0673 [0.6707] 
ARCH I F( I, 22) ~ OA5684 [0 .5061] 
Normality X'(2)~ 0.3 751 [0 .8290] 
XP F( 8, 15) = 1.5906 [0.2088] 
Xi*Xj F(14 , 9) = 0.8607 [0.61 35] 
RESET F( 1, 23) = 0.033 35 [0.8567] 

Forecast X'( I)~ 0.030809 [0.8607] 
Chow F( I, 23) ~ 0.020757 [0.8867] 

CV _ I IS the lagged comtegiatmg vector saved from the estimated long-run equatIon. 

The results show that in the short run, while the inflation rate and the real output are significant 

in determining the balance of payments in Sierra Leone, the exchange rate depreciation and the 

domestic credit are not signifi cance in determining the balance of payments. The inflation rate 

and the rea l output are found to have a detrimental effect on the balance of payments. 

The speed o f adjustment to di sequil ibrium is found to be in the relevant range in terms of 

magnitude and s ign as it is negati ve and not greater than one in absolute terms (a value of -
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0.11034). This indicates that the short-run dynamics converges on the long-run co integrating 

relationship. The coefficient of multiple determination (R2) is 39.8%, thi s is appealing as this is 

a dynamic model, with all variables stationmy. Hence low R2 is expected, as there is no room 

for spurious correlation. All variables are jointly significant as established by the F-test for 

overall significance. 

To check whether the model is data coherent mis-specification tests were done. The test 

summary shows that there is no problem of residual nOll-normality as establi shed by the Jarque­

Bera test; there is no Serial Correlation in the residuals as established by the Lagrangean 

Multiplier (LM) test; there is no problem of Heteroscedasticity as established by the White's 

tests based on squares as well as the cross products of variables. The LM test for Autorgressive 

Conditional Heteroscedasticity (ARCH) shows that there is no ARCH effect. The Ramsy 

RESET statistics also shows that there is no functional mis-specification problem. The 

parameter stability test shown by the Chow statistics shows that there is no parameter 

instability. The lower block of Table 4.5 shows the results of the test summary. 

68 



4.4.3 Modelling The Real Output 

The real output equation is estimated in this part of this section. This is done by first 

establishing the number of long run relationships that exist among the variables of the model , 

using the Johansen Maximum Likelihood procedure and consequently presenting the long run 

real output equation. Following thi s is the estimation of the short run model of real output. The 

impact of government expenditure and a depreciation of the nominal exchange rate on the real 

output is consequently analysed. 

4.4.3.1 The Long-run Real Output Equation 

The output equation was estimated by first estimating a V AR of lag length of one. This length 

proved to be the most appropriate lag based on the tests for lag length from the PCFIML 

output. The constant term entered the V AR restricted. The terms of trade and the labour force 

entered the V AR restricted, as these variables are exogenous to the economy. The recursive 

graphics show that the null hypothesis of overall parameter constancy of the V AR model 

calmot be rejected . Confirming fU11her that the lag length is appropriate. The I-step recursive 

graphics based on the VAR (I) model, within the 95% confidence bounds are shown in figure 

A 1.3 of Appendix 1. 

The test summary from the V AR shows that the residuals are Gaussian white noise from the 

individual equation perspective and the vector perspecti ve. This test summary is shown in the 

lower block of Table 4.6. 
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The cointegration results show that the null hypothesis of one cointegrating vector cannot be 

rejected at the I % significance level. This holds from the use of both the Johansen maximum 

eigenva lue and trace statistics. Accordi ng to the Reimer's adjusted max imum eigenval ue and 

trace stati stics, the null hypothesis of one cointegrating vector cannot be rejected at the 5% 

level of signifi cance. The co integration test resu lts are shown in the upper block of Table 4.6. 

Table 4.6: Results of the Cointcgration Tests for the Real Output Equation 

eigenva lue Ili log!ik for rank 
245.998 0 

0.688561 264.079 I 
0.328933 270.262 2 
0.220867 274 .1 31 3 
0.183949 277.28 1 4 

2. 1975e-0 13 ---
7.0 145ge-0 17 ---

-7.87728e-014 ---

Maximum Eigenvalue statistics T race statistics 
(A.max) (A.trace) 

Ho: Test s tatis tics Critical Test 
va lue statistics 

Johansen's Reimer 5% 1% Johansen's Reimers 
s 

r- 0 36.16** 31.5* 28.16 33.12 62.57** 54.49* 

r< I 12.37 10.77 2 1.89 26.41 26.4 23 

r <2 7.737 6.738 15.75 19.83 14.04 12.23 

1'< 3 6.302 5.489 9.09 12.74 6.302 5.489 

Vector portmanteau 4 lags~ 71. 54 1 
Vector AR 1-2 F(32, 49) ~ 1.800 I [0.031 I] • 
Vector normality X'( 8)~ 17.837 [0. 0225] • 
Vector Xi 2 F(1 20, 30) ~ 0. 53628 [0.9903] 

** means the null hypothesIs IS rejected at the I % level of signIficance. 
* means the null hypothesis is rejected at the 5% level of sign ificance. 
r means the rank of the matrix containing the long fun parameters (that is, the number 

of cointegrating relationships among the variab les) 

C ritica l 
va lu e 

S% 

53.34 
35.07 
20. 17 

9.09 

1% 

60.05 
40.20 

24.05 

12.74 

The cointegration graphics further support that there is on ly one co integration vector as the 

first vector is the only stationary one. The cointegration relations are shown in figure A2.3 of 
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Appendix 2. The stationary vector corresponds to the real output variable, according to the 

ordering of the variables. 

The only cointegrating vector is thus necessarily the first vector of the standardized 13' 

eigenvectors (of the PCFIML output) from the cointegration test. The relevant standardised 13' 

eigenvector and the corresponding loading vector are therefore given as follows. 

Standardised fl' eigenvector 

LnRGDP Constant ERD Ln(G.EXP/GDP) OPEN LlabF TOT95 

1.000 -10.55 -0.7761 -0.4406 -0.2784 -0.1933 -0.003063 

Standardised a eigenvector 

LnRGDP 

-0.06975 

ERD 

1.210 

Ln(G.EXP/GDP) 

-0. 1572 

OPEN 

-0.03497 

In thi s standardi zed Jl ' eigenvector, normalisation is done with respect to LRGDP. 

From this, the long-run real output equation is therefore presented in equation (6). 

LnRGDP = 10.55 + 0.7761ERD + 0.27840PEN + 0.4406Ln(G.EXP/GDP) + 

(0.0617) (0.0000) (0.3468) (0.0012) 

0.1933LJabF+0.003064TOT95- (6). 

(0.5508) (0.8722) 
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Figures in parentheses are p-values. 

Re-estimating the VAR recursively and plotting the recursive eigenvectors checked the stability 

of the parameters. These vectors show that the long run parameiers of the model are stable. The 

plots of these recursive eigenvectors are shown in figure A3.3 of Appendix 3. The graphs show 

that the first recursive eigenvector is stable. Thus inferring that the parameters of the long run 

rea l output equation are stable. 

Tests of significance were then carried out in order to know the variab les that uniquely span the 

co integrating space. The results of the tests are shown in Table A4.3 of Appendix 4. 

From the long run output equation, the results show that the exchange rate depreciation, 

government expenditure, the degree of openness of the Sierra Leone economy to international 

trade, the terms of trade and the labour force have positive impact on the economy in the long 

run. However, the tests of significance show that it is only the exchange rate depreciation and 

goverru11ent expenditure that are signi ficant among all the explanatOlY variables. This is seen 

from the large probabi li ties of rejecting the null hypothesis of valid zero restriction wrongly (p­

va lues). Dropping the insignificant variab les decreased the coefficient of the exchange rate 

marginally (to 0.7399) and the coefficient of the government expenditure variab le also 

decreased marginally (to 0.4403). Thus the ins ignificant vaTiables were not dropped as they 

have the right signs for a long run phenomenon. That is, openness, labour force and terms of 

trade have positive impact on the real economic activities of the economy in the long run . 
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4.4.3.2 The Dynamic Real Output Equation 

Test for weak exogeneity was carried out and the result shows that there is no problem of 

endogeneity thus there is no need to resort to simultaneous equation estimation of the short-run 

model. The OLS method is therefore appropriate for the estimation of the short run real output 

equation . 

The short-run dynamic real output equation was estimated by saving the cointegrating vector 

obtained from the long run equati on estimate using the Johansen methodology. All variables 

were differenced allowing for delayed responses. The Hendry's general-to-specific method was 

applied. The result is shown in the upper block of Table 4.7. 

Table 4.7: T he Dynamic Real Output Equation 

Mod cllinQ ALnRGDP bv OLS 

Variab le Coeffi cient Std. Error I-va lue I'Drob PaI1R' 
Constant 0.0096996 0.011 775 0.824 0.4 182 0.0275 
11 ERD 2 -0.091309 0.043340 -2 .107 0.0458 0. 156 1 
110PEN -0.23637 0.13180 - I. 793 0.0855 0. 11 82 
I1Ln(G.EX P/GDP) I -0.094247 0.05292 1 - 1.78 1 0.08 76 0.1 167 
CVI I -0.19468 0.0775 10 -2.5 12 0.0191 0.2081 

R' = 0. 340362 F(4, 24) = 3 0959 [0 .0345] DW = 2.06 

AR 1- 2F(2, 22) = 1.2904 [0.2952] 
ARCH I F( 1,22) = 3.696 [0.0676] 
Normali ty X'(2)= 1.690 1 [0.4295] 
Xi 2 F( 8, 15) = 0.3 1543 [0.9479) 
Xi* Xj F( 14, 9) = 0.86093 [0 .6 133) 
RESET F( 1, 23) = 2.2811 [0.1446) 

F orecas! X '( 1)= 0.26229 [0.6085 ) 
Chow F( I, 23) = 0.23088 [0.6354] 

CV-I IS the lagged cO llltegratmg vector saved frollllhe estimated long-run equatIon. 
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The result shows that the exchange rate depreciation, the government expenditure and the 

openness of the Sierra Leone economy to international trade are all signi ficant and 

contractionary in the short run. The labour force and the terms of trade are found not to be 

significant in determining real output in the Sierra Leone economy in the short run. The speed 

of adjustment to disequilibrium is found to be in the relevant range in terms of sign and 

magnitude, as it is negative and not greater than unity in absolute terms (a value of -0.19468). 

This indicates that the shOIi-run dynamics converges on the long-run cointegrating relationship. 

The coefficient of multiple determination is 34%, this is plausible as this is a dynamic model , 

where all the variables do not have unit root (are stationmy) and hence no room for spurious 

correlation. The F-test for overall significance of the model shows that all the variables are 

jointly significant. Misspecification tests were done in order to check whether the model is data 

coherent. The test summary shows that the residuals do not have problem of non-normality, 

Serial Correlation, Heteroscedasticity, AutoRegressive Conditional Heteroscedasticity (ARCH 

effect), and there is no problem of nmctional form misspecification. The parameter stabi lity test 

shown by the Chow statistics shows that there is no parameter instability. The results of the test 

are shown in the lower block of Table 4.7. 
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4.5 Economic Illlerpretation of the Models 

A balance of payments equation, an inflation and a real output equation (for both the long run 

and the short run) for the Sierra Leone economy have been estimated. It is thus necessary to 

painstakingly di scuss the economic interpretations of these models. This is undertaken in what 

fo llows in thi s section ofthis paper. 

4.5.1 The Effects of Exchange Rate Depreciation 

The balance of payments equation shows that the exchange rate depreciation improves the 

balance of payments in the long run but in the short run it is found to be insignificant in 

affecting the balance of payments. This result cOIToborates with those of Khan and Knight 

(1982), Taye (1999), Green and Murinde (1992), Horton and Mclaren (1989), Solimano (1986) 

and Agenor (1990) though it is only the last two that considered both the short run and the long 

run effects. While Agenor (1990) finds exchange rate depreciation to improve the balance of 

payments in the short run Solimano (1986) finds that exchange rate depreciation deteriorate the 

balance of payments in the short run. 

The short run insignificant result of exchange rate depreciation on the balance of payments 

found in thi s study is not surprising because in the short run exporters and importers have to 

spend time in order to adjust their transactions to take advantage of the depreciation. Over and 

above, to the extent that most of the exports of Sierra Leone are primaty commodities, they 
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require long gestation period. Thus in the short run increasing exports, from the exchange rate 

deprec iation, to an extent of improving the balance of payments is difficult ifnot impossible. 

The inflat ionary effect of the depreciation of the exchange rate found in this study parallels 

those of Horton and Mclaren (1989), Green and Murinde (1992), Taye (1999), Khan and 

Knight (1982) and Agenor (1990). The inflationary effect of exchange rate depreciation in the 

long run as well as in the short run is owing to the fact that exchange rate depreciation 

necessarily increases import prices. Since in the Sierra Leone economy intermediate goods and 

capital goods constitutes majority of the imports, a depreciation of the exchange rate thus Spills 

over the domestic goods market in terms of higher prices. This is owing to the fact that imports 

prices increases in domestic currency terms, which are then transferred into domestic final 

goods. 

A depreciation of the exchange rate is found to reduce real output (contractionary) in the short 

run but expansionary in the long run. The contracionary result of the depreciation of the 

exchange rate found in this study is similar to those of Khan (1990) , Khan and Knight (1982), 

Agenor (1990) , Taye (1 999), Solimano (1986) , Edwads (1 986), Diaz Alejandro (1 965) and 

Cooper (1971). While Taye (1999), and Cooper (1971) did not distinguish between the short 

run and long run effec ts, the case of Edwards (1986) is that in the long run the contractionary 

effects is completely reversed and the depreciation is neutral on real output. The contractionary 

result found in this study is contrary to the studies of Green and Murinde (1992) and Horton 

and Mclaren (1989) as in these studies the depreciation of the exchange rate is found to be 

expansionary. These two did not however di stinguish the short run and long run effects. 
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The short-run contractionary effect of the depreciation of the exchange rate found in thi s is not 

surpri sing; the implication is that in the short run, a depreciation of the exchange rate increases 

the price of imports, which include intermediate goods and capital goods (with low 

substitutability). Thus a depreciation of the exchange rate reduces the volume of imports as this 

implies hi gher import cost in domestic currency units. Since output is a function of inputs used 

in production, output consequently reduces. In the long run however, though the vo lume of 

imports is reduced thereby reducing the industrial value added, the agricultural value added 

increases as gestation periods would be over and agents wou ld want to increase their export 

earnings in domestic currency terms. This increase in value added more than offsets the 

decrease in value added in the industrial sector thus output increases. 

4.5.2 The Effects of Government Expenditure, Budget Deficit and Domestic Credit 

Budget deficit is found to be inflationary both in the short run and in the long run in the Sierra 

Leone Economy. This parallels the stud ies of Horton and Mclaren (1989), Green and Murinde 

(1992), Agenor (1990) and Ghura and Hadjimichael that fiscal expansion is inflationary. But it 

is contrary to the stud ies of Khan (1990), Chrishti et al. (1992), that fi scal expans ion is 

di sinflati onary. 

Budget deficit is found to Granger cause domestic credit and inflationary. A very high 

correlation (0.96) is found to ex ist between the two variables. Domestic credit is found to be 

insignifi cant in affect ing the balance of payments both in the short run and in the long run 
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wh ile inflation is found to deteriorate the balance of payments both in the long run and in the 

short run. This implies that ceteris paribus, fi scal expansion, which triggers budget deficit in the 

Sierra Leone economy (given the tax collection lags) triggers domestic credit creation. This in 

turn is inflationary; the inflation undermines the competitiveness of the domestic economy 

thereby deteriorating the balance of payments. This outcome is akin to the studies of Khan and 

Knight (1982) , Khan (1990) and Agenor (1990) though contrary to the case of Agenor (1990) 

in the long run. Thus it is the case that in the Sierra Leone economy, the channel via which 

domestic credit creation undermine the balance of payments is via its inflationary effect (which 

is inimical to domestic competitiveness) but not via a direct effect whereby excess demand for 

money leaks abroad (the main thesis of the monetary approach to the balance of payments). 

Government expenditure is found to be contractionary in the short run but expansionary in the 

long run. What is to be borne in mind is that goverl1l11ent expenditure comprises goverl1l11ent 

consumption and goverl1l11ent investment. Government investment includes expenditure on 

infrastructure and human capital building. Government consumption is government recurrent 

expenditure. This resu lt parallels those of Khan (1990), Horton and Mclaren (1989), Chrishti 

et.al (1992), Edwards (1986) and Ghura and Hadj imichael (1986). While Edwards (1986) and 

Ghura and Hadjimichael (1986) showed that government expenditure is expansionary, they did 

not distinguish between the short-run and the long-run effects. In the case of Chrishti et.al 

(1992) government expenditure is found to be expansionary in the long run as well as in the 

short run but thi s short run expansionary effect was found to be weak relative to the long run 

effect. 
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The short-run contractionary and long- run expansionary effect of government expenditure in 

Sierra Leone can be explained as follows. In the short run, the real output reduction effect of 

government consumption (which is not part of investment and thus di scourages private 

investment) outweighs the real output increasing effect of government investment. But in the 

long run , the positive effect of government investment outweighs the negative effect of 

government consumption. The reverse is the case in the long run. For one thing, most 

government investment benefits are not realised immediately. Typically, it takes time to 

complete projects like construction of roads, electricity dams, and for a cohort of trai nees to 

complete train ing so that they become (more) productive to the society. 

4.5.3 The Effects of Non-Budgetary and Financial Policy Instruments 

Real output is found to improve the balance of payments in the long run but deteriorates the 

balance of payments in the sh0l1-run. This is owing to the fact that in the short run, an increase 

in real output increases imports (which is resource outflow). In the long run, these imports, 

which are used to strengthen domestic production including the agricu ltural sector, increase 

exports. The openness of the Sierra Leone economy is fou nd to have in imical impact on real 

output in the short run. This is possibly because the more open the economy is the more is 

capital flight , given the existence of macroeconomic instability, political instabili ty and low 

level of technologically adapted manpower. In the long run, domestic institutions would have 

been able to significantly adapt transferred technology. Hence the positive effect of openness 

on rea l output in the long run. 
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The labour fo rce is not found to be significant in influencing real output in both the short run 

and the long run. This can be attributed to the fact that in an economy (like Sierra Leone) where 

there is abundant labour but effective labour is scarce, the productivity of the labour force wi ll 

be insignificant. 

The terms of trade is found to be insignIficant in influencing real output both in the short run 

and in the long run. This is as found in Barro (1979), Edwards (1983) and Edwards (1986) that 

terms of trade has no significant effect on real output in developing countries. For one thing, 

the manufacturing base of Sierra Leone is weak. For another, her infrastructure is in a 

debilitating state. 
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SECTION FIVE 

CONCLUSION AND POLICY IMI'LICA TIONS 

5.1 Conclusion 

This paper has sought to estimate time-series models of inflation, balance of payments and real 

output in Sierra Leone. This is done in an eff0l1 to determine: the effect of government 

expenditure on real output, the effect of budget deficit and domestic credit on inflation and the 

balance of payments and the effect of exchange rate depreciation on the balance of payments, 

inflation and real output. The reason being that budgetary instruments (government expenditure 

and budget deficit herein) and financial policy instruments (domestic credit and exchange rate 

herein) are central policy variables in stabi li sation programs. Stabilisation programs normally 

focus on improving the balance of payments and lowering inflation with the ultimate objective 

of raising the real output. 

Though these models may not be problem-free, they however provide a case where modern 

time-series methods are applied and conclusions consequently drawn from the results without 

diverting attention from the economics. In doing so we have successfu lly estimated from both 

long run and short run perspectives models which include the variables normally targeted in 

any stabili sation program as well as the usual policy instruments. A number of important 

results have been obtained . 
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First, fiscal restraint, which involves cutting down government expenditure can abate inflation 

but in the long run such fi sca l restraint has cost on real output and hence employment though 

essential for raising real output in the shOlt run. 

Second, fiscal indiscipline spills over into monetary problem in the sense of causing higher 

do mestic credit. The inflation that emerges as a result of thi s fi scal imbalance deteriorates the 

balance of payments both in the short run and in the long run. 

Third , exchange rate depreciation (or devaluation) improves the balance of payments of the 

Sierra Leone economy though the result is not realised immediately. In any case, such 

depreciation has cost in the sense of being inflationary before (in the short run) and when (in 

the long fun) the benefit is realised. Output reduction (in the short run) is also another 

awkwardness of such a nominal depreciation. 

FOUlth, government expenditure, which include government consumption and government 

investment stimulates real economIc activity In the long run while in the short run real 

economic activity IS dampened by government expenditure. Pointing to the fact that the 

positive effect of government investment, which is not normally realised immediately, 

outweighs the negative effect of goverrunent consumption (whose negative effects starts to be 

felt immediately) in the long run. Thus the effect of government expenditure on real output 

follows a J-curve shape in the Sierra Leone economy. 
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5.2 Policy Implications 

For the conduct of monetary, fiscal and exchange rate policies, these result imply that in order 

to attain external balance, the depreciation of the nominal exchange rate is favoured for the 

Sierra Leone economy but the caveat is that it must be borne in mind that it is inflationary and 

thi s inflationaty effect may not let the expected benefit to be realized. The inflationary effect 

may neutralised the positive impact of the exchange rate depreciation on the real exchange rate. 

Thus dwindling the competitiveness of the Sierra Leones economy's tradable sector in the 

international market and hence deteriorating the balance of payments. It is therefore appropriate 

to undertake appropriate fiscal reforms in conjunction with policies that depreciate the 

exchange rate in the instance where external balance objective becomes the target. 

Another consideration for policy is that in the case where inflation reduction is the target, 

exchange rate appreciation (or revaluation) atld domestic fiscal discipline is the optimal policy. 

But, since govenmlents normally target low inflation and healthy balance of payments 

simultaneously, condoning the current liberalised exchange rate system thereby reducing the 

extent of any real overvaluation and fiscal reform is the first best. Such fiscal reform may end 

up being beating a dead horse if it ends just with reducing government expenditure but not 

establishing effi cient tax administration system that can lead to an improvement in the tax 

revenue. 

Tooth and nail effort should be employed to bring the ongoing rebel war to an end, in which 

case the revenue base can be increased and expenditure on pursuing the war can be reduced or 
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li·ozen while destruction of infrastructure and human capital will be brought to an end with 

prospect for good li sca l situation and hence lower inflation and increased real output. 

To the extent that government expenditure reduces real output in the short run and fi scal defi cit 

is inllationary in both the short run and long run , for sustained increase in real economic 

activities and lowering of infl ation, government consumption need be curtailed while 

government investment (which include expenditure on building of infrastructure and human 

capita l) need be encouraged. 

Since fiscal deficit is found to be inflationary and the channel via which fiscal deficit normally 

affects inflation is through the excess money supply effect of domestic credit creation, thus 

creating excess demand in the goods market, it is essential to employ supply-side measures that 

can increase real output. In which case pressure on excess demand in the face of any fiscal 

expansion is reduced. Such supply side policy can also improve the balance of payments in the 

long run given that real output has been found to have positive impact on the balance of 

payments. 
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APPENDICES 

Appendix 1: Recursive graphics of the estimated VAR 

Figure Al.I: I-Step Residuals ±2*S.E. recursive graphics of the VAR for the inflation 
equation. 
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Figurc A1.2: I -step recursive graphics from the VAR for the balance of payments 
equation 
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Figure A1.3: I-step recursive graphics from the VAR for the real output equation 
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Appendix 2: Thc cointcgration graphics 

Figur'c A2.1 cointegrating relations from the VAR for inflation 
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Figurc A2.2: The cointcgrating rclations from thc VAH. for the balance of paymcnts 
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Figure A2.3: The cointegrating relations from the VAR for real output equation 
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Figure A2.2: The cointegrating relations from the VAR for the balance of payments 
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Figure A2.3: The cointegrating relations from the V AR for real output equation 
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Appendix3: Recursive eigenvalue graphics for the stability of the long run parameters 

FigureA3.1: Graphs of the recursive eigenvalue from the long run inflation equation 
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Figur'e A3.2: Graphs of the recursive eigenvalue from the long "un balance of 
Payments equation 

,~- ,'" 
i i 

.u .u 

. ~ .. 

... ... 

." . 2 

" u 
.l.~!.'kJ .l.~"'~ ;'UIJIIJI 1!.'!>'U 

><> "" ~ ~ 

.0 .0 

.b ""-
~-

.b 

.4 . 4 

.? . 2 

e 0 
i~'lI" 1 .... '"Io!"i ::tRl'lltlil 

i 

.. 

.. .. 
.' 

.0 / 

• :tuuu 

99 



Figure A3.3 : Graphs of the "ecursive cigcnvalue from the long run output equation 
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Figure A3.3: Graphs of the recursive eigenvalue from the long run output equation 
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Appendix 4: Significance test on the long-run parameters 

Table A4.1: Significance-test results for the long-rum inflation-equation parameters 

VARIABLE COEFFICIENT LIKELIHOOD P-VALUE 
RATIO (LR) 
STATISTICS 

(BUD/GDP) 1.1 780 38.43 1 [0.0000] ** 
ERD 0.7787 39.372 [0.0000] ** 
EXD 0.0000 0.4492 1 [0.5027] 
Pm 0.0001 34.464 [0.0000] ** 

Table A4.2: Significance-test resu lts for the long run balance of payments parameters 

I VARIABLE COEFFICIENT LIKELIHOOD P-VALUE 
RATIO (LR) 
STATISTICS 

ERD 5.297 24.569 [0.0000]** 
DLCPI -10.34 32.053 [0.0000] ** 
LDC -0.02002 0.18934 [0.6635] 
LRGDP 6.00 1 9.7579 [0.00 18]** 

Table A4.3: Significance-test results for the long run real output parameters 

VARIABLE COEFFICIENT LIKELIHOOD P-VALUE 
RATIO (LR) 
STATISTICS 

ERD 0.7761 22.925 [0.0000] ** 

OPEN 0.2784 0.88521 [0.3468] 
Ln(G.EXP/GDP) 0.4406 10.509 [0.0012J ** 

LnlabF 0.1933 0.35595 [0.5508] 

TOT95 0.0003063 0.025894 [0.8722] 
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Appendix S 

T bl AS D a e : ata D escnptlOn and S ources 
Variable Description Source 
Inflati on (re) Thi s is calculated as the first difference of Internatinal Financial 

the natural logarithm of the consumer price Statistics (lFS) 
index (1995 = 100) 

Exchange Calculated as the first difference of the Internatinal Financial 
Rate natural 10garitiUll of the bi lateral nominal Statistics (IFS) 
Depreciation exchange rate (S ierra Leonean leones per 
(ERD) U.S dollar) 
Import Price Taken as the import pl'l ce index World Development 
(Pm) (1995= 100) Indicators (WDI) 
Budge! Calculated as government expenditure Internatinal Financial 
Deficit mInus government revenue (excludi ng Stati sti cs (IFS) 
(BUD) grani) 
Nom ina l Taken as the gross domestic product at Internatinal Financial 
Gross current market price Statistics (IFS) 
Domestic 
Pi'Oduct 
(GDP) 
Real Gross Taken as the gross domestic product at World Development 
Domestic constant factor cost (at 1995 prices) Indicators (WDI) 
Product 
(RGDP) 
Excess Calculated as nominal GDP mmus Internatinal Financial 
Demand nominal domestic absorption Statistics (IFS) 
(EXD) 
Foreign Taken as the total foreign reserve Internatinal Financial 
Reserve (F) excluding go ld Statistics (IFS) 
Domestic Taken as the total domestic credit to the Internatinal Financial 
Credit (DC) private sector and the public sector Statistics (IFS) 
Labour Taken as the total working population World Development 
Force (labF) Indicators (WDI) 
Government Taken as the total government expenditure Internatinal Financial 
Expenditure Statistics (IFS) 
(G.EXP) 
Terms of Calculated as the export pnce index World Tables (WT) and 
Trade di vided by import price index multiplied African Development 
(TOT95) by 100 (1995= I 00) Indicators (ADI) 
Openness This is calcu lated as the rati o of the sum of Internatinal Financial 
(OPEN) exports and impolts to Nominal GDP Statistics (IFS) 

102 



• 

DECLARATION 

I, the undersigned, declare that this thesis is my own original work and has not been' 
presented for a degree in any other university and that all sources of materials used for 
the thesis have been duly acknowledged, 

Name: Robeli Dauda Korsu 

Signature: ~ 

1 1_ ..e'\. ~ L' ., " Date: () .J IA ~, c.. 0 [I I 

Place: Addis Ababa 

• 


	MX-M464N_20210526_154408
	MX-M464N_20210526_154444
	MX-M464N_20210526_154559
	MX-M464N_20210526_154652
	MX-M464N_20210526_154736
	MX-M464N_20210526_154812
	MX-M464N_20210526_155008
	MX-M464N_20210526_155049
	MX-M464N_20210526_155107

