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ABSTRACT  

Empirical and theoretical literature reveals that inflation is not only a monetary 

phenomenon. Budget deficits may be inflationary or not depending on the state of 

different transmission mechanisms which include the mode of financing budget 

deficits, institutional arrangements, the dominant  regime, public indebtedness, the 

effect of budget deficits on private investment and aggregate demand, central bank 

independence, development of financial markets, public sector wages, exchange rate 

pass through and external shocks. With inadequate empirical evidence in Zambia, we 

are uncertain of the inflationary effects of budget deficits. The general objective of 

this study was to examine the relationship between budget deficits and inflation. The 

study specifically intended to determine the impact of budget deficits on inflation 

and to verify the causal relationship between the two variables. Using the 

Autoregressive distributed lag model for time series data ranging from 1981 to 2016, 

the results show that there is a significant positive relationship between budget 

deficits and inflation. The results also reveal that there is incomplete pass-through 

from budget deficits to inflation. The mean average lag time for complete adjustment 

to equilibrium after a shock is approximately 10.7 months. Results of the error 

correction based granger causality test show evidence of a unidirectional causality 

from budget deficits to inflation both in the shortrun and longrun. The results clearly 

indicate that a policy package that lowers budget deficits to sustainable levels would 

lower the inflation rate. Therefore, there is need for enhanced coordination between 

monetary and fiscal policy in Zambia. It is found that inflationary effects of budget 

deficits in Zambia are characterized by the Quantity Theory of Money and the Fiscal 

Theory of the price level. These theories may play an important role in the modelling 

and forecasting of inflation in Zambia. 

Key Words: Budget Deficits, Inflation, Granger Causality, Error Correction Model,   

           Autoregressive Distributed Lag Model.  
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CHAPTER ONE: INTRODUCTION  

  

1.1 Overview  

 

Finance Ministers and Central Bank Governors gathered in Washington D.C. for the 

G20 meetings and the Annual Meetings of the International Monetary Fund and the 

World Bank from 22 to 24 September (2011) and reiterated their commitment to 

finding a way of attaining global recovery through a harmonized approach. They 

concurred in identifying financial system fragility among the four main challenges to 

the world economy. The recommendations mainly focused on the importance of 

strengthening the stability of public finances through fiscal consolidation to control 

inflation and other macroeconomic variables as policymakers set hope that this 

would be the corollary outcome of credible fiscal consolidation plans (UN/DESA, 

2011).   

 

According to the Bank of Zambia Act Section 4(1), the objective of Zambia’s 

monetary policy is price and financial systems stability (Chileshe and Longa, 2016). 

The rate of inflation in Zambia is targeted to be between six to eight percent. Despite 

price stability being an objective of monetary policy, the performance of inflation has 

been above 8% in most of the years over the study period. Inflation is a general 

increase in the average price of goods and services (Romer, 2012). Price stability 

necessitates firms to predict future costs and prices and therefore induces 

investments. Secondly, it Prevents reductions in the real value of savings. It also 

implies the country’s exports are relatively more competitive. In conclusion, price 

stability contributes towards economic growth. Therefore, high inflationary growth 

tends to be unsustainable. 

   

Korsu (2014) noted that the achievement of macroeconomic stability and sustained 

economic growth should involve integrated effort towards fiscal and monetary 

policy. Fiscal management has caused persistent budget deficits in Zambia since the 

early 1970s. The government incurs a budget deficit when its total outgoing 

payments (outlays) exceed the total money it collects (revenues). If instead revenues 

are greater than outlays, then the government generates a surplus (Driessen and 

Labonte, 2016). Deficits are measured over the course of a defined period of time—
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in the case of the Zambian Government, a fiscal year. In Zambia, the trends in the 

graph below indicate that expenditures have been greater than revenues in most of 

the years over the study period. This implies persistent budget deficits in Zambia 

during this period  

 

 

Figure 1: Trends in Total Revenue and Expenditure. Source: AFDB (2016) 

 

In Figure 1, between the 1970s and 1990s Zambia’s economy was among poor 

performing economies in Africa. This is best illustrated by the scale of budget 

deficits at macro level, which averaged 12.3% of gross domestic product (GDP) 

during the 1970s, 13.8% in the 1980s and 6% in the 1990s. With budget deficits at 

unsustainable levels and copper production and prices in decline, per capita income 

fell substantially.   

The deficit was 7.9%, 5.1% and 6.0% of GDP in 2001, 2002 and 2003 respectively – 

a continuation of the unsustainable levels of the 1990s. The year 2004 was a 

watershed in Zambia’s fiscal performance. Expenditure was cut significantly and the 

deficit was halved. From 31.9% of GDP in both 2002 and 2003, domestic 

expenditure fell to 25.2% in 2004. This appeared to reflect a serious effort to reduce 

expenditure and the deficit, which dropped from 6.0% of GDP in 2003 to 2.9% in 

2004. The deficit declined, reaching 1.6% of GDP in 2006. This level of expenditure 

was sustained until 2007, when it increased to 20.6% of GDP. Since reaching an 

exceptionally low level of 0.9% of GDP in 2008, the budget deficit has increased. 

The deficit increased to 2.9% in 2009 and increased further to 3.1% and 3.0% in 

2010 and 2011 respectively, largely because of unbudgeted expenditure (1.2% and 
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1.1% of GDP respectively) to finance the Food Reserve Agency’s purchase of maize 

from smallholder farmers at above-market prices following two successive record 

maize harvests. The deficit further increased to 5.7%, 5.2%, 9.4% and 5.7% in 2013, 

2014, 2015 and 2016 respectively (Whitworth, 2012).   

Persistent budget deficits have been among key challenges in developed and 

developing countries and Zambia in particular. A fiscal crisis can lead to harmful 

effects, such as broad trade restrictions, inflation, and very high tax rates on capital. 

The implications of persistent budget deficits have revived the interest of policy 

makers and researchers on examining the question of whether economies with budget 

deficits have high inflation rates. From the trends, inflation and budget deficits 

moved in the same direction in some years and opposite direction in other years as 

shown in Figure two (2).  

 

 

Figure 2: Overview of Inflation and Budget Deficits. Source: AFDB (2016)  

 

Figure 2 reveals that Inflation and budget deficits worsened by 1992-1993. The 

economy was pushed to a state of stagnation and near hyperinflation due to poor 

policies. Weak public administration (abolishment of national development 

planning), consumer subsidies, price controls and import substitution policies 

worsened the fiscal position. Monetary policy failed to control inflation due to 

having multiple objectives which included provision of cheap credit and 

monetization of public deficits as well as using multiple instruments such as interest 

rate controls, directed credit to priority sectors, statutory reserve ratio and core liquid 
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asset ratios (Kalyalya, 2001).  With change of policies, Budget deficits and Inflation 

stabilised although they did not meet the targeted levels. Remedial measures 

included the removal of price controls, subsidies, devaluation of the kwacha, cut 

backs in government expenditure (cash budget system), decontrolling of interest 

rates, introduction of ZRA and the introduction of price and financial systems 

stability as the key objectives of monetary policy.   

An extensive literature, both theoretical and empirical, has been devoted towards 

examining the relationship between budget deficits and inflation for industrialized as 

well as developing economies; Fiscal policy can affect monetary policy through 

different channels. Sargent and Wallace (1981) noted that, in a fiscal dominant 

regime, where the fiscal authority sets its budget independently of public sector 

liabilities, a fiscal expansion may eventually require monetisation, and result in 

higher inflation. Fiscal policy also has an impact on inflation through its effects on 

aggregate demand. Patinkin (1965) argues that a rise in the real value of the stock of 

bonds increases perceived private wealth, and therefore, spending leading to 

inflation. Friedman (1968) argues that if the economy is at its full employment level, 

an increase in aggregate demand will be reflected in increases in the price level. 

Furthermore, fiscal policy influences other monetary variables that include interest 

rates, interest spreads and exchange rates (Miller, 1983). On the contrary, Barro 

(1979) suggests reverse causation. He argues that deficits are a result of inflation. 

According to Dornbush and Fisher (2005), higher deficits tend to cause higher 

inflation, as well, higher inflation causes higher deficits.   

This paper, therefore, aims at examining the impact of Budget deficits on Inflation in 

Zambia and establishing the causal relationship between the two variables using 

annual time series data for the period 1981-2016.   

1.2 Statement of the Problem  

  

According to the Bank of Zambia Act Section 4(1), the objective of Zambia’s 

monetary policy is price and financial systems stability (Chileshe and Longa, 2016). 

Despite price stability being an objective of monetary policy, the performance of 

inflation has been above the target of six to eight percent in most of the years over 

the study period. Theoretical and empirical literature reveals that inflation is not only 
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a monetary phenomenon. Budget deficits may be inflationary or not depending on 

the state of different transmission mechanisms which include the mode of financing 

budget deficits, institutional arrangements, the dominant regime, public 

indebtedness, the effect of budget deficits on private investment and aggregate 

demand, central bank independence, development of financial markets, public sector 

wages, exchange rate pass through and external shocks. With inadequate empirical 

evidence in Zambia, we are uncertain of the inflationary effects of budget deficits. 

Fiscal performance between 2011 to 2015 period was challenging. The budget deficit 

increased from 2.4 percent of GDP in 2011 to 9.4 percent of GDP in 2015 then to 5.7 

percent in 2016. The consistent deficit in the fiscal balance of Zambia emanates from 

low tax revenue and growing government expenditure. The question of whether 

budget deficits risk monetary policy’s objective of price stability is still inadequately 

answered in Zambia. The implications of rising levels of budget deficits in Zambia 

raises the following research questions: (i) what is the impact of budget deficits on 

inflation? (ii) What is the causal relationship between budget deficits and inflation?   

Several studies have been done on the inflationary effects of budget deficits in 

developed and developing countries. However, the empirical results are not 

necessarily the same across countries. Catao and Terrones (2001) using panel data 

for 23 emerging market countries established causality from budget deficits to 

inflation. However, Ahking and Miller (1985) argue that budget deficits are not 

inflationary. The mixed results in the empirical world are consistent with the 

theoretical explanation. According to Dornbush and Fisher (2005), higher deficits 

tend to cause higher inflation, as well, higher inflation causes higher deficits. Sargent 

and Wallace (1981) noted that a fiscal expansion may eventually result in higher 

inflation. On the contrary, Barro (1979) suggested a reverse causation. He argued 

that deficits are a result of inflation. It is, therefore, important to investigate the 

inflationary effects of budget deficits and the direction of causality between the two 

variables on a country-specific basis.   

A study was published in June by Bulawayo et al. (2018) on the impact of budget 

deficits on inflation in Zambia, at the same time the current study was being 

concluded. However, an analysis of the two studies reveals that the current study 

contributed to the previous study on three aspects. Firstly, the previous study did not 
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take into account the effects of structural breaks which are incorporated in the current 

study. Stock and Watson (1999) examined the impact structural breaks can have on 

forecasting when not properly included in a model. The study finds that in over half 

of the cases the adaptive models perform better than the fixed parameter models. The 

study reveals that failing to account for structural changes results in model 

misspecification which in turn leads to poor inference and forecast performance. 

Hansen (2001) established that failing to recognize structural breaks can lead to 

invalid conclusions and inaccurate forecasts. Chileshe and Longa (2016) also noted 

that failure to recognise structural breaks and non-constancy in parameter estimates 

may have severe consequences for inferences and forecasting.  

Secondly, in the previous study, using the autoregressive distributed lag model 

(ARDL), annual time series data was employed from 1991 to 2016 compared to the 

duration of the current study (1981 to 2016). The importance of sample size when 

using the ARDL model can be explained in terms of the optimal lag length selection. 

According to Khim and Liew (2004), with few observations (about 25), the criteria 

manages to identify the correct order about 60% of the time and this performance 

increases as sample size grows. At other times, these criteria tend to under estimate 

the true order. The ARDL model is sensitive to the optimal number of lags selected. 

Short-lag lengths may lead to incorrect specification. These factors can explain the 

difference in results between the two studies. Results of the current study reveal that 

there is cointegration and unidirectional causality from budget deficits to inflation in 

the long-run whereas results of the previous study reveal that there is no 

cointegration while there are significant short-run impacts of deficits on inflation  

Thirdly, in determining the impact of budget deficits on inflation, the current study 

also establishes the pass-through effect and the Mean Average lag time for complete 

adjustment to equilibrium after a shock.  

This study seeks to add to existing knowledge by also incorporating the effects of 

structural breaks over a long timeframe in establishing an empirical relationship 

between budget deficits and inflation. This entails that proper empirical assessment 

of the theory requires sufficiently long time series data and econometric techniques 

that can capture the dynamic dimension of this relationship.  
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1.3 Objectives of the Study  

  

1.3.1 General Objective  

   

The general objective of the study is to examine the relationship between budget 

deficits and inflation.  

1.3.2 Specific Objectives  

    

1.3.2.1 To determine the impact of budget deficits on inflation.   

1.3.2.2 To verify the causal relationship between budget deficits and inflation.  

1.3.2.3 To analyse conditions under which budget deficits can cause inflation in 

Zambia. 

1.4 Research Questions   

  

1.4.1. Main Research Question  

   

1.4.1.1 Is there a relationship between budget deficits and inflation?  

1.4.2. Subsidiary Research Questions  

1.4.2.1 What is the impact of budget deficits on inflation?   

1.4.2.2 What is the causal relationship between budget deficits and inflation? 

1.4.2.3  Under what conditions can budget deficits be Inflationary in Zambia?  

1.5 Hypotheses  

 The hypotheses to be tested in this study are specified below:  

i     : Budget deficits have no impact on inflation  

  : Budget deficits have impact on inflation   

ii    : There is no unidirectional causality from budget deficits to inflation.   

    : There is unidirectional causality from budget deficits to inflation.  

iii   : There is no unidirectional causality from Inflation to budget deficits.   
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  : There is unidirectional causality from Inflation to budget deficits  

iv    :  There is no bidirectional (or feedback) causality between budget 

deficits                                          

                     and inflation.  

  : There is bidirectional (or feedback) causality between budget deficits 

and          

                     inflation.  

v         : Conditions in Zambia cannot stimulate causality from budget deficits  

        to inflation. 

  : Conditions in Zambia can stimulate causality from budget deficits to  

                   Inflation. 

 

1.6 Significance of the Study  

     

It is important to examine whether the inability to meet the maximum of 8 percent 

Inflation target rate in Zambia is associated with the consistent budget deficits. This 

is despite the fact that the objective of monetary policy in Zambia is price and 

financial systems stability. This study will provide guiding principles to policy. The 

results of the study will guide policy makers on whether there is need for 

coordination between fiscal and monetary policy to maintain prices within the target 

range in Zambia.   

Secondly, there have been studies on the inflationary effects of budget deficits in 

many developing economies as well as the developed economies as will be seen in 

the next chapter. However, the empirical results are not necessarily the same across 

countries. The mixed results in the empirical world is consistent with the theoretical 

explanation. It is, therefore, important to investigate this issue on a country-specific 

basis. This study will therefore add to existing knowledge by also incorporating the 

effects of structural breaks in establishing an empirical and causal relationship 

between budget deficits and inflation.   

Budget deficits and Inflation are among key challenging macroeconomic variables in 

the country. The deficit increased to 5.7%, 5.2% and 9.4% in 2013, 2014 and 2015 

respectively. Accordingly, the 2016 budget deficit registered 5.7% of GDP on a cash 

basis and 8.5% of GDP when all of Government’s 2016 payment arrears were 
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included. When the 2016 payment arrears were considered, there was still a fiscal 

consolidation of 1.2% of GDP in 2016, despite a decline in revenues of 0.7% of 

GDP. At the same time, Zambia has experienced recurrent inflation which ranged 

between 18% to 22.9% between January and September, 2016, (Ministry of Finance, 

2017).  

The foremost objective for the government of Zambia is the attainment of 

macroeconomic stability to meet the medium and long term goals of sustainable 

growth along with poverty reduction through among others, the 7
th

 National 

Development Plan, (Republic of Zambia, 2017). An appropriate guide towards 

achieving this include the existence of current and adequate statistical information 

and analyses over a long period on the deficit-inflation relationship available to 

policy makers in their decision and policy-making processes. 

 1.7 Organization of Study  

This study is organized in seven chapters. The foregoing chapter introduced the study 

and its objectives. Chapter Two highlights the background of the economy. Chapter 

Three discusses empirical and theoretical literature. Chapter Four outlines the 

research design and methodology. Chapter Five and Six reports and discusses the 

results respectively. Chapter Seven concludes and gives policy recommendations. 

The References and Appendices are presented thereafter respectively. 
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CHAPTER TWO: BACKGROUND 

 

2.1 Introduction 

 

This chapter highlights the background of the study with respect to the structure of 

the economy and macroeconomic performance, Fiscal Policy in Zambia, trends in 

budget deficits and trends in Inflation 

2.2 The Structure of the Economy and Macroeconomic Performance  

 

The structure of the Zambian economy is highlighted with reference to (Kalinda and 

Floro, 1992). During the early 1970’s, Zambia’s economic structure was based on 

state ownership which showed a strong preference for heavy government 

intervention and controls on prices. There was a high degree of import dependence 

on both capital and intermediate goods and consumer goods. Emphasis was placed 

on import substitution and high protection of domestic industry.  

Macroeconomic policies during this period were focussed on maintaining 

consumption levels and living standards centred on the expectation that the fairly 

favorable world copper market will continue for some time. The government 

development plan included such measures as price regulation on most consumer 

products and heavy agricultural subsidies. In the pre- independence period, a high 

level of imports was financed by export earnings, predominantly from copper. 

Zambia was an “open” economy and attractive copper prices (in real terms) at that 

time yielded substantial rents, permitting relatively high levels of imports.  

There was also significant government involvement in key economic activities. A 

large parastatal sector dominated all areas of the economy with the exception of 

agriculture and banking’. High social service expenditures and the domination of the 

public sector in the Zambian economy were supported by an expansionary budget 

based on high levels of taxation and heavy foreign and domestic borrowing. This 

practice has led to persistent budget deficits, averaging 13 percent of GDP between 

1980 and 1985.  

The heavy dependence of the Zambian economy on copper for its foreign exchange 

earnings, has made the economy vulnerable to the fluctuations in the world copper 
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market. This was vividly demonstrated when world copper prices fell sharply and 

continued to decline from the mid-seventies until 1987. This trend largely 

contributed to a fall of one third in per capita GDP. Considering imports, Zambia is 

typical of many oil-importing, low-income countries. The unit value of imports rose 

very sharply after the first oil shock in 1972 and again in 1979 as a result of the 

second hike in oil prices. Zambia’s terms of trade was also affected by the 

unprecedented inflation in the OECD countries in the 197Os, and by the fact that 

exporters to Zambia charged increasing mark-ups on prices in anticipation of delays 

in obtaining payments  

The resulting deterioration in Zambia’s terms of trade threw the economy into a deep 

recession and created very difficult policy problems involving strategic trade-offs. 

The government of Zambia had to make the hard choice between restoring financial 

balance by curtailing aggregate demand or maintaining the level of demand by 

resorting to extraordinary sources of finance. On the demand side, it decided to 

mainly cut back capital expenditures; at the same time, Zambia started to borrow 

heavily on hard terms from commercial banks who were only too willing due to the 

steady inflow of “oil money” deposits.  

By the late seventies, this pattern of adjustment and financing left Zambia with heavy 

indebtedness and rapid inflation. The rise of parastatals in the Zambian economy has 

roots in the strong anti-colonial sentiments. During the sixties and early seventies, 

the growing disillusionment with foreign private investment lead to a wave of 

nationalizations. Many foreign companies operating in Zambia then were 

subsidiaries of multinationals also operating in Ian Smith’s Rhodesia.  

As the balance of payments increasingly deteriorated, sustenance of both 

consumption levels and import levels became more difficult. Yet, there was little 

adjustment made in terms of economizing on imports and of developing new exports. 

While most economists argue that this was largely due to the fixed exchange rate 

policy and trade controls, others have argued that there are structural rigidities in 

both the supply side and demand side which prevented the necessary adjustment to 

occur. These include the import and capital biased structure of the industries, the lack 

of skilled workers, and the lack of necessary market infrastructure especially in rural 

areas. As a result, imports contracted but in a disorganised manner.  
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As a result, large and unsustainable external and internal imbalances developed, 

savings and investment fell and external debt rose sharply. At the same time, price 

distortions worsened, especially interest rates and exchange rates. The existing 

capital stock and industrial transport infrastructure remained poorly utilized and 

seriously ran down.  

Deterioration of the Zambian economy had reached crisis proportions by December 

1982 when trade credits to the country were suspended. World copper prices 

continued to decline in real terms until 1987. The resulting deterioration in Zambia’s 

terms of trade threw the economy into a deep recession. A decline in copper 

production during the same period exacerbated the effects of the worsening terms of 

trade.  

As a result of external imbalances and of the IMF negotiations, the Government 

adopted a series of measures. First of all, government spending was cut back sharply. 

Despite these measures, public sector deficit continued to amount to one-third of 

total spending. This is because nearly the entire fiscal cut fell on investment 

expenditure, while consumption continued to rise in absolute terms.  

Secondly, import controls and trade protection measures were implemented. By the 

early 1980’s, continued overvaluation of the exchange rate provided few incentives 

for diversification. High oil prices exacerbated the difficulties.  

Subsidies continued so that fiscal deficits grew as well. Domestic credit expanded 

even after foreign loans dried up. Exchange rates remained fixed while price controls 

were kept enforced. Despite these efforts, inflation rose steadily. By 1985, there was 

a decline of 50 percent in GNP per capita from 1982. At the same time the debt-to-

export ratios increased from 203.11 in 1980 to 494 in 1985.  

In the period following 1985-87, extensive efforts were made by the Zambian 

Government to implement the Bank/Fund-supported macroeconomic reforms in 

order to reverse the economic recession associated with the decline in Zambia’s 

terms of trade. These included the following measures: Introduction of the foreign 

exchange auction, Liberalization of the foreign trade, Virtual elimination of price 

controls especially in agricultural goods and Increase in interest rates.  
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There was relatively little change made, however, in the public sector expenditures. 

In fact, the fiscal deficit became a major area of disagreement between the 

government and the IMF. In 1984, the deficit reached its lowest, in real terms, before 

increasing again. In the 1980s the government embarked on cutting subsidies. The 

IMF programs demanded a reduction in subsidies so as to reduce the budget deficit 

and to contribute to market liberalization. A move towards market liberalization also 

required the removal of price controls. At that time, prices were controlled on a range 

of consumer products, while the government subsidized maize meal, petrol, and 

fertilizer. A World Bank report hence recommended further changes such as: 

Reduction of government expenditures by 10 percent in real terms for the next 5 

years, Increased non-tax revenues (e.g. user fees, etc.), Reduction in the size of 

parastatals. As a result, the government embarked on reducing the size of the civil 

service”. Between 1983 and 1987, the government implemented a freeze on 

recruitment to the civil service.  

The move towards liberalization started in December 1982 when the government 

decontrolled prices on all wholesale and retail prices, except those of wheat, maize 

and candles. From1983 to 1985, pressure was exerted on the government by the IMF 

to reduce the level of subsidies further.  

During the first decade of Zambia’s independence, formal sector employment grew 

rapidly due to both the expansion in public sector employment and the growth in 

industries under the import-substitution strategy.  

In December 1986, as a result of an announcement regarding the increase in the price 

of maize, riots broke out. This forced the government to restore the subsidy. Earlier 

on, before the 1986 riots, the foreign exchange auctioning system had been 

introduced (in October 1985). The devaluation of the Kwacha by market forces, 

through auctioning, led to a general rise in prices necessitated by the higher kwacha 

cost of imported inputs that were then passed on to consumers.  

The Zambian Government was forced to abandon most of its liberalization policies 

on the grounds that they generated excessive economic and political instability and 

social unrest.On May 1, 1987, the IMF program was suspended, and in its place the 

government announced its own ‘self help’ program with the following theme: 

‘Growth From Our Own Resources’. A number of strategies were adopted such as:  
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The exchange rate was initially fixed at $l=K8, followed by a 25 percent devaluation 

that pushed it up to $l=KlO. Interest rates were controlled and set between 15 and 20 

percent per year. As an anti-inflationary measure, price controls on 23 essential 

commodities were re-introduced. An allocation system of foreign exchange was set 

up to reduce the importation of luxury goods, and to concentrate on raw materials, 

capital goods and essential consumer goods. A debt payment cap of about 10 percent 

of Zambia’s total net export earnings was put into place.  

Although the ‘self-help’ program achieved an actual growth rate of GDP by 2.7 

percent in 1988 which surpassed the projected rate of growth of 2.2 percent, there 

were worsening economic problems in the form of falling per capita income (due to 

the fact that the population grew at a faster rate than GDP growth), continued decline 

in copper exports (below the planned target), stagnant non-traditional exports and an 

increase in inflation rate from 39.9 percent in July 1987 to 59.2 percent in July 1988.  

The suspension of JMF-World Bank loan negotiations during this period was based 

on the fact that, contrary to their conditionalities, the Zambian government brought 

about: Little change in public sector level of spending, High public wage payments 

and subsidies to the detriment of maintenance and investment needs, High 

maintenance outlays over the social infrastructure (including health and education 

facilities) and Stringent price controls. Fixed exchange rate and interest rates. The 

output of copper fell by 5 percent, and exports were below planned targets. The 

increase in the rate of inflation was due to inability to cut the budget deficit, which 

was financed by bank borrowing. This in turn increased the money supply and added 

to inflationary pressure. 

Without the necessary external finance to assist the economy at the time of 

adjustment, Zambia faced another economic crisis in the late eighties with the 

following internal and external macro-imbalances: a. Inflation rose from about 35 

percent in 1986 to about 64 percent in 1988 and then to 154 percent in 1989. b. There 

was a chronic shortage of foreign exchange and essential imported inputs. c. 

Economic activity was increasingly being shifted to the parallel market from 1987 to 

1989, and therefore out of government control. The smuggling of goods to 

neighboring countries, including essential and subsidized consumer items, became 

rampant. d. Constant shortages of essential goods on the local market, including 
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vegetable oil, detergents and maize meal. e. Difficulties in servicing external debt 

obligations, much of which had been contracted on commercial terms.  

In 1988, the Zambian Government resumed its policy dialogue with the World Bank 

and the IMF. Given these conditionalities, the Government began the restructuring 

process that involved:  Raising of interest rates and reserve requirements to slow 

down money supply growth (target a limited growth of 22 percent in 1990) and to 

reduce inflation from 162 percent in 1989 to 22 percent in 1990, tripling of consumer 

price of maize to lessen the burden of paying subsidies and decrease the budget 

deficit, special targeting of vulnerable groups using the maize meal subsidy coupon 

scheme, devaluation of the Kwacha by 49 percent and introduction of a dual foreign 

exchange market to encourage the expansion of non traditional exports.  

The IMF-World Bank sponsored adjustment effort thus gained momentum with the 

adoption of a comprehensive macroeconomic and structural adjustment program for 

1990. Each of these measures are discussed below. Devaluation, Monetary Reforms, 

Fiscal Reforms, Price Decontrol, Trade & Liberalization        

The dismal performance of the Zambian economy under the state-led 

industrialisation economic strategy contributed to the downfall of the UNIP 

Government in 1991, and the coming into power of the Movement for Multiparty 

Democracy (MMD) under the newly re-introduced multi-party political system.  The 

new Government undertook to accelerate the implementation of a comprehensive 

and far-reaching economic reform package, which was primarily aimed at 

liberalising the economy from state control to a private sector driven economy. 

Among the key ingredients of the economic reform package included the 

privatisation of state owned enterprises; the liberalisation of the foreign exchange 

market; the removal of controls on interest rates; liberalisation of the financial sector; 

liberalisation of commodity prices, including removal of subsidies; liberalisation of 

trade; and reforms to the system of prudential regulation and supervision of financial 

institutions. 

Broadly, the measures taken to reform and restructure the economy resulted in some 

form of stabilisation being established in the economy as evidenced by the reduction 

and stabilisation of inflation rates and the revival of steady economic growth. In this 

regard, it should be noted that inflation rates declined from an average of 77.7% in 
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the 1990s to an average of 17.8% between 2000 and 2008 while real GDP growth 

rates rose from an average of 0.1% in the 1990s to an average of 5.2% over the 

period 2000 to 2009. Per capita incomes also registered an increase in the post 

economic liberalisation period from around US $300 in 1990 to about U$ $1,000 in 

2009.   

Zambia’s favorable macroeconomic performance during the period following the 

liberalisation of the economy can be attributed to a number of factors, which were 

mainly anchored on improved macroeconomic management and a robust global 

economic environment. In this regard, the pursuit of appropriate monetary policies, 

coupled with prudent fiscal policies have been key to the stabilisation of the 

economy, thereby setting the foundation for sustained economic growth and 

development. Other factors that contributed to improved economic performance 

include significant investments in the mining sector following privatisation, which 

coupled with higher global copper prices led to increased copper production and 

export revenues. Furthermore, confidence in the Zambian economy reflected in 

increased foreign investment from virtually nil in 1991 to over US $1.0 billion in 

2008, helped to revitalize the country’s industrial base resulting in increased output 

and more employment opportunities.  

As regards economic planning and management, it should be noted that prior to 

1992, the planning and management of the economy was undertaken by the National 

Commission for Development Planning (NCDP). However, in the period 

immediately following the liberalisation of the economy and structural reforms 

embarked upon in the early 1990s, the planning commission was abolished and 

economic planning and management was largely based on the IMF’s financial 

programming and policy framework as the government became more reliant on 

market forces in the planning and management of the economy.   

 In 2002, the inadequacies in the IMF’s framework prompted the government to 

reintroduce some form of economic planning under the Ministry of Finance and 

National Planning (MoFNP). The purpose of the economic plans is to have coherent 

plans with regard to how the economy should develop over a given period of time 

and how to manage the economy in order to achieve the objectives set out in the 

development plans. 
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2.3 Fiscal Policy in Zambia  

With reference to the Ministry of Finance (2014), an overview of fiscal policy with 

respect to the national budget is highlighted. After independence in October 1964, 

Zambia produced a series of National Development Plans to guide national 

development efforts. During the first ten years of Zambia’s independence, the state 

budget was seen by the governing authorities purely as an accounting and 

administrative device. Zambia had sufficient foreign reserves. Fiscal policy was 

aimed at generating revenue. Up to about 1972, Zambia continued to adhere to the 

British orthodox principle according to which deficit financing was discouraged. The 

total current revenue had to fund all expenditure, both recurrent and capital. 

However, a common criticism of these early development plans, especially after the 

collapse in international copper prices in the mid-1970s, was that they were not 

based on realistic projections of the macroeconomic and fiscal conditions that were 

likely to prevail during implementation.  

 

The one party state ended in November 1991 with the re-introduction of multi-party 

politics and the new government proceeded to liberalise the economy. As part of this 

economic liberalisation process, national development planning was abandoned and 

in the mid-1990s, the National Commission for Development Planning (NCDP), the 

institution mandated to lead national development planning which was institutionally 

separate from the ministry of finance, was abolished. This led to the development of 

stand-alone sector investment programmes (e.g Road Sector Investment Programme, 

Basic Education Sub-Sector Investment Programme and the Agriculture Sector 

Investment Programme) which were not anchored around common national 

objectives and strategies. Alongside these planning developments, and in the absence 

of a central institution to coordinate national development, Cabinet Office issued a 

Circular which administratively established District, Provincial and National 

Development Coordinating Committees to facilitate synchronized development at 

national and sub-national levels.   

The country adopted a tight fiscal and monetary policy termed the Cash Budget. The 

Cash Budget system was introduced in 1993 where spending officers were permitted 

to spend what was available in the budget without resorting to deficit creation. This 
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measure impacted the economy in many ways. For instance, Capital Expenditure was 

reduced and this measure directly affected economic growth adversely. Subsidies 

were eliminated which resulted in prices of commodities and services increasing. 

Cost saving measures such as restrictions on travel abroad and cutting on numbers of 

diplomats abroad were introduced which positively impacted on the national budget 

expenditure. However, in spite of all these measures, budgetary discipline remained a 

problem. For instance, in 1993, more than 10% of the discretionary budget 

expenditure was unbudgeted for but had been spent unlawfully by spending 

departments. This naturally, adversely affected the government’s budget deficit 

which remained very high.  

The government attempted to address this increasing deficit by revamping the tax 

collection function by introducing a new way of tax collection so as to broaden the 

tax base and increase the quantum of tax collection. In 1993, Zambia Revenue 

Authority (ZRA) was created as a relatively autonomous Statutory Institution. It 

replaced the inefficient Tax Department and Department of Customs which had been 

sections of Ministry of Finance and National Planning. The two departments were 

merged to form Zambia Revenue Authority. In July 1995, ZRA introduced the Value 

Added Tax (VAT) system replacing the Sales Tax system in the hope that more taxes 

would be collected. Furthermore, the government introduced user fees in many social 

activities such as health and education in an effort to broaden the tax base. The 

objective of these measures was to reduce the unsustainable budget deficit. The 

public sector deficit was reduced from 7.5 per cent of GDP in 1991 to 2.5 per cent of 

GDP in 1995.  

After 1995, the government continued funding the budget gaps by employing the 

policy of deficit financing. To finance the budget gaps, the government relied on 

both external and internal borrowing. The overall balance of deficit financing 

reduced from 8% of GDP in 2001 to 6.6 % of GDP in 2003. Statistics on seigniorage 

are not readily available at the central bank.  

In 2003, Government initiated a first generation of budget reforms during 

formulation of the 2004 Budget. This entailed moving from incremental line item 

budgeting where the focus was on inputs to be bought by Ministries, Provinces and 

other Spending Agencies (MPSAs) to Activity Based Budgeting (ABB) where the 
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focus shifted on programmes and activities to be supported. Further, the annual 

budget formulation process began to be undertaken in a more strategic, medium-term 

context by producing a Green Paper prior to Budget Day containing a rolling three 

year Medium Term Expenditure Framework (MTEF). However, the implementation 

of these first generation budget reforms were not entirely successful. In particular, 

the specification of many programmes and their constituent activities by MPSAs in 

their expenditure estimates were not very rigorous or strategic, and the outputs and 

outcomes to be achieved through these programmes were ambiguous as they were 

not clearly linked to those in National Development Plans and not reported in budget 

documentation. This undermined a major objective of the Medium Term Expenditure 

Framework: To provide reliable forward estimates of resource allocations to MPSAs 

for them to be able to make realistic medium term public expenditure plans.              

At the same time that the first generation budget reforms were being introduced, 

national development planning began to re-emerge in the form of a Poverty 

Reduction Strategy Paper (PRSP) and thereafter, the articulation of a long term 

vision for the nation in the form of the vision 2030 (a long term aspirational 

document with the objective of making Zambia a prosperous middle income country 

by 2030).               

The Poverty Reduction Strategy Paper led to the preparation of a Transitional 

National Development Plan in 2004 and then the launch of the Fifth National 

Development Plan (FNDP) for the period 2006-2010. During the preparation of the 

FNDP, Sector Advisory Groups (SAGs) were established to facilitate the channelling 

of advice from non-state actors into its formulation and, later, in monitoring its 

implementation. However, there was a lack of ownership, unclear mandates by sector 

ministries and the perception that they were largely donor driven.                

Furthermore, despite an attempt being made during the formulation of the FNDP to 

develop district development plans, they were not effectively implemented due to 

lack of fiscal decentralisation to facilitate this.   

The Sixth National Development Plan (SNDP) covering the period 2011-2015 was 

launched in early 2011, less than nine months before the September 2011 General 

Elections which saw a change in the political party in power. This was challenging to 

incorporate the new. 
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Government’s aspiration for spearheading national development. Consequently, a 

Revised Sixth National Development Plan (R-SNDP) was produced to align the 

Sixth National Development Plan with the policy and development priorities of the 

new administration.   

 

2.3 Trends in Budget Deficits  

 

 Budget deficits averaged 12.3% of gross domestic product (GDP) during the 1970s, 

13.8% in the 1980s and 6% in the 1990s. The overall deficit averaged 6.7 percent of 

GDP over the Poverty Reduction Strategy Paper period, far beyond the target of 3 

percent. Fiscal policy in the period between 2007 and 2009 was anchored on 

prudence and placed emphasis on safeguarding macroeconomic stability and leaving 

room for growth of private sector investment. In this regard, budget deficits averaged 

1.7 percent of GDP and domestic borrowing averaged only 1.3 per cent of GDP. In 

addition, fiscal policy focussed on creating fiscal space through the expansion of 

domestic revenues and reduction of lower priority expenditures. This was aimed at 

facilitating an increase in spending on infrastructure to encourage diversification of 

the economy. As such, expenses (current expenditure) declined from 19.6 percent of 

GDP in 2007 to 4.0 percent of GDP in 2009. Although both revenues and 

expenditures rose in the period under review, expenditures increased at a higher rate. 

As a result, the overall deficit increased from 0.2 percent of GDP in 2007 to 2.6 

percent in 2009. It was higher than the target for the period by 10.1 percent (Ministry 

of Finance, 2009)  

From 2009 to 2011, Government’s fiscal policy was anchored on increasing resource 

mobilisation to facilitate enhanced expenditure on infrastructure and social services. 

This was in line with the objectives of reducing poverty, promoting economic 

diversification and enhancing competitiveness. During the period under review, the 

budget deficit averaged 3.0 percent and was broadly within annual targets. However, 

domestic borrowing averaged 2.5 percent of GDP against the target of 1.7 percent 

over the same period. This was attributed to significant outlays on maize purchases 

and other central government operations (Ministry of Finance, 2012). 
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During the 2012 – 2014 MTEF period, fiscal policy in Zambia was expansionary. 

The aim was to induce economic growth, human development and diversification 

that would translate into job creation and accelerated poverty reduction. To this end, 

emphasis was placed on broadening the tax base, fiscal prudence and channelling 

more resources to sectors that stimulated economic growth. The government also 

focused on improvement of service delivery. In 2012, 2013 and 2014 budget deficits 

as a percentage of GDP were 2.2 percent, 5.7 percent and 5.2 percent, respectively. 

The budget deficits were financed through domestic and external borrowing which 

averaged 2.5 percent and 1.8 percent of GDP, respectively (Ministry of Finance, 

2014).  

Government’s fiscal stance during the period 2014-2016 continued to be 

expansionary. This was driven by the need to invest in social and economic 

infrastructure with a view to stimulate and support further growth. This was, 

however, beset by challenges in the energy sector that led to huge fiscal outlays on 

subsidies, particularly on the importation of power to cushion the power deficit. The 

depreciation of the Kwacha against major trading currencies particularly in 2015 and 

2016 also increased the level of external debt service (Ministry of Finance, 2017)  

In order to rebalance the fiscal position, Government had to put in place a number of 

measures, including prioritizing ongoing projects over new ones, limiting 

recruitments to frontline personnel mainly in the sectors of health and education and 

controlling growth of the wage bill. Government also abolished subsidies on fuel and 

initiated the partial upward revision to electricity tariffs pending outcome of the Cost 

of Service Study. Financing averaged 6.7 percent of GDP per annum over the period. 

Of the total financing, external financing accounted for 60.8 percent mainly driven 

by the US$1.25 billion Eurobond acquired in 2015 while the balance of 39.2 percent 

was bridged through domestic financing. Figure 3 below shows a detailed graph on 

trends in budget deficits in Zambia from 1981 to 2016.   
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Figure 3: Trends in Budget Deficits. Source: AFDB (2016) 

 

2.5 Trends in Inflation  

After independence, policy making in Zambia followed a socialists’ path. The 

government was the key player in the affairs of the economy. By 1983, Zambia 

implemented Structural Adjustment Programs (SAPs) advocated for by the 

International Monetary Fund (IMF) and the World Bank. These regulations were not 

effective and mostly contributed to a rise in the inflation rate. Inflation rose from 

13.6 percent in 1982 to 51.8 percent in 1986 and to 127.9 percent in 1989. The rapid 

rise in inflation was directly blamed on the depreciation of the kwacha. In 1992, the 

real reforms under the Economic Recovery Programme were implemented under the 

new government of the Movement for Multiparty Democracy (MMD). In September 

1992, Inflation rose sharply as a result of the decontrol of prices (Republic of 

Zambia, 1989). Inflation rate fell to 54 percent by the end of 1994. By the end of 

1997, inflation had fallen to 20 percent. However, between 1998 and 2001, inflation 

was in the range of 15 to 30 percent,   

Overall, inflation rates during the period 2002 to 2005 assumed a declining trend.  

Inflation reduced from 26.7 percent in the last quarter of 2002 to 15.9 percent in the 

last quarter of 2005.  However, inflation failed to reach a single digit by 2004 as was 

targeted in the Poverty Reduction Strategy Paper. The failure to lower inflation was 

largely due to excessive growth in money supply particularly in 2002 and 2004 when 

money supply growth was above 30 percent. The failure to control growth in money 

supply was caused by excessive government borrowing from the banking system, 
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which was a result of shortfalls in donor support and expenditure overruns especially 

in 2002 and 2003.  Besides excessive government borrowing, effective 

implementation of monetary policy was inhibited by the limited scope of effective 

financial instruments, undeveloped secondary markets, and the lack of market 

makers and a well-articulated code of conduct in the securities market, (Republic of 

Zambia, 2006).  

Annual inflation was much lower, averaging 11.3 percent as compared to 20 percent 

during the Poverty Reduction Strategy Paper. This reduction was still lower than the 

single digit inflation target of the Fifth National Development Plan, largely due to the 

adverse effects of crude oil prices from 2006 to 2007 and the global economic crisis 

in 2008 (Republic of Zambia, 2011).  

Single-digit inflation was attained during the Sixth National Development Plan and 

Revised Sixth National Development Plan periods. Overall, inflation was contained 

within single-digit levels for most of the period, averaging 9.9 percent between 2011 

and 2015. Annual inflation, however, increased to double-digit level in October 2015 

(rising to 14.3 percent from 7.7 percent in September (2015) largely on account of 

significant depreciation of the Kwacha. The rate of inflation reverted to single-digit 

in November 2016 to 8.8 percent and was projected to remain within the single-digit 

margins for the rest of the year. (Republic of Zambia, 2017). Figure 4 shows the 

trends from 1981 to 2016.  

 

 

Figure 4: Trends in Inflation. Source: AFDB (2016)  
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.    

CHAPTER THREE: LITERATURE REVIEW  

  

3.1 Introduction 

 

An extensive theoretical and empirical literature has been devoted toward examining 

the relationship between budget deficits and inflation for industrialized as well as 

developing economies. This chapter first analyses the theoretical literature explaining 

the relationship between budget deficits and inflation and further discusses empirical 

studies.  

 

3.1.1 Theoretical Literature Review  

 

3.1.1.1 The Quantity Theory of Money  

  

Friedman (1968) argued that inflation is always and everywhere a monetary 

phenomenon. This phenomenon is based on the quantity theory of money. The 

quantity theory is a hypothesis about the main cause of changes in the purchasing 

power of money. The quantity theory states that the stock of money is the main 

determinant of the price level.  The classical view, Sargent and Wallace (1981), 

which is rooted in the quantity theory of money (QTM), is that budget deficits cause 

inflation because governments that run persistent budget deficits tend to resort to 

money creation to finance the deficits.  

The monetarists reject the notion that long-run inflation can be caused by expansive 

fiscal actions; cost push influences; and food and fuel shortages. They argue that 

such factors can affect only the price of certain products unless complemented by 

increase in money supply which results in inflation. Monetarists, therefore, argue that 

controlling inflation is mainly under the influence of the monetary authority. Thus, 

Monetarism portrays the view that the quantity of money has paramount influence on 

economic activity and the price level; and thus, the intentions of monetary policy are 

best accomplished by steering the rate of growth of money supply.  
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3.1.1.2 The Strong and Weak Fiscal Theory of the Price Level 

 

Under the weak Fiscal Theory of the Price Level, Sargent and Wallace (1981) argued 

that if monetary policy dominates fiscal policy, the monetary authority independently 

sets monetary policy by, for example, announcing growth rates for base money. 

Therefore, the monetary authority determines the amount of revenue to be supplied 

to the fiscal authority through seigniorage. The fiscal authority then faces the 

constraints imposed by the demand for bonds, since it must set its budget in a way 

that any deficits can be financed by a combination of the seigniorage supplied by the 

monetary authority and bond sales to the public. Under this coordination scheme, the 

monetary authority can permanently control inflation in a monetarist economy, 

because it is completely free to choose any path for base money. On the other hand, 

if fiscal policy dominates monetary policy, the fiscal authority independently sets its 

budgets, announcing all current and future deficits and surpluses and thus 

determining the amount of revenue that must be raised through bond sales and 

seigniorage. The monetary authority faces the constraints imposed by the demand for 

government bonds, for it must finance with seigniorage any discrepancy between the 

revenue required by the fiscal authority and the amount of bonds sold to the public. 

Even if such a monetary authority might be able to control inflation permanently, it is 

less powerful than a monetary authority under the first coordination scheme. If the 

budget deficits cannot be financed by new bond sales, then the monetary authority is 

forced to create money and tolerate additional inflation.   

 

Secondly, under the Strong Fiscal Theory of the Price Level, money creation may not 

be the only channel through which fiscal policy becomes dominant and budget 

deficits cause inflation (Baldini and Ribeiro, 2008). The Strong Fiscal Theory of the 

Price Level argues that a fiscal dominant (non- Ricardian) regime exists when fiscal 

policy is not sustainable and government bonds are considered net wealth 

(Woodford, 1998). The wealth effects can risk the objective of price stability despite 

monetary policy’s commitment to low inflation. Within this regime, the only way to 

make the government’s fiscal policy sustainable is through debt deflation, that is an 

increase in prices that erodes the real value of public debt and in turn the real value 
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of financial wealth until a new equilibrium is reached. This implies that in non 

Ricardian regimes it is fiscal, not monetary, policy that determines the price level and 

inflation becomes in essence a fiscal phenomenon. The FTPL therefore challenges 

the QTM, which states that Ricardian regimes are the norm and that fiscal policy will 

have to adjust to guarantee the solvency of the government intertemporal budget 

constraint. According to FTPL approach; monetary and fiscal policies should be 

conducted consistent with each other for the implementation of an effective 

economic policy. 

 

The Quantity Theory of Money (QTM) and Fiscal Theory of the Price Level (FTPL) 

differ in their interpretation of the government’s inter-temporal budget equation, 

(Chileshe and Longa, 2016). The QTM considers the government’s inter-temporal 

budget equation as a solvency constraint on fiscal policy, and takes the price level as 

given. If the solvency condition does not hold, then the government must take 

revenue or expenditure measures, or both, to restore equality and satisfy the solvency 

condition. The FTPL argues that the inter-temporal budget equation and the 

determination of prices should be considered as an equilibrium condition. Whenever 

the condition does not hold it is restored through the price mechanism.   

 

Sargent and Wallace (1981) have criticized the standard monetarist view in their 

study. Sargent and Wallace (1981) put forward the importance of the relation 

between monetary and fiscal policies in ensuring price stability; and reviewed 

inflation according to the priority of monetary and fiscal policies to each other. In 

this context, inflation is a financial driven monetary phenomenon. 

Cochrane (2001) noted that the FTPL determines the price level from the value of 

nominal government debt as a claim to government primary surpluses, just as private 

stock is valued as a claim to corporate profits. Since valuation equations are not 

constraints, these authors argue that the FTPL does not misinterpret the 

government’s intertemporal budget constraint.   

3.1.1.3 Keynesian View  

Kaur’s (2017) study shows that According to the Keynesian approach, demand-pull 

inflation arises when aggregate demand exceeds aggregate supply at full employment 
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level of output. Inflation is a result of the relationship between the aggregate 

expenditure and full employment level of output. It states that only an increase in 

price above the full employment output can be termed inflation. Therefore, if an 

economy has not reached the full employment level, any increase in money supply or 

the price would exhaust itself in raising the level of employment and output and not 

the general price level in the economy. Keynesians emphasise non-monetary 

influences such as government process. Keynesian theory of cost-push inflation 

points the basic cause of inflation to supply side factors, particularly to the possibility 

that rising production costs will lead to inflation.  

3.1.1.4 The Ricardian View 

  

Kaur (2017) notes that the ricardian view states that individuals believe that they or 

their heirs will have to pay taxes to service the increased debt. Since they see an 

increase in the present value of their taxes that just offsets deficit-financed 

expenditures, the stock of government debt is not part of society’s net wealth. 

Therefore, a rise in the deficit (a fall in public saving) will be matched by a rise in 

private saving in anticipation of future taxes, with no effect on the gap between 

saving and investment 

According to this view, then, deficit spending cannot be used to smooth out cyclical 

variations in economic activity due to exogenous swings in the gap between saving 

and investment. Moreover, the increased demand for credit due to deficit spending 

will be matched by an increase in the supply of credit due to an increase in private 

saving. The increase in aggregate demand that results from a rise in deficit spending 

will be offset by a decrease in aggregate demand due to the fall in private spending. 

There is no net change in aggregate demand. 

The Ricardian view holds that changes in deficit have no net effect on the excess 

demand for credit or aggregate demand, deficits should be uncorrelated with interest 

rates, the trade deficit, the price level, output or total saving. Deficits and private 

saving, however, should be perfectly, positively correlated. 

Unlike the Keynesian view which sees public and private saving as essentially 

unrelated, the Ricardian view sees them as perfect substitutes.” According to 

Ricardian view, changes in public saving are matched by an equal but opposite 
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change in private saving. This fundamental difference manifests itself in the answer 

to the question: Is government debt part of society’s net wealth? In the Keynesian 

view, the answer is “Yes,” while the Ricardian alternative would answer “No.” 

According to the Keynesian view, when the government issues debt, the holder of the 

debt views it as an asset; but taxpayers do not view it as their liability. Consequently, 

their saving behavior is unaffected by the debt issuance. 

3.1.1.5 The Structural Theory 

  

According to Koyuncu (2014), structural economists argue that in developing 

countries, in addition to money, structural factors such as supply and demand 

conditions also play a critical role in determining price in the economy. When public 

investment is financed through money expansion, it increases productive capacity 

and real output; while real output increases the demand for money. Further, 

government concern to sustain a desired level of real public expenditure increases 

nominal expenditure of the government which in turn causes price rise.  

The structuralists attribute the causes of inflation to economic and social structure in 

the process of economic growth and emphasize that the structural deficiencies lead to 

supply-demand imbalances and price increases. The source of inflation is not 

monetary reasons. For example, the expansion in the supply of money due to various 

reasons such as low elasticity of supply in agricultural production, increasing export, 

low and unstable import, weakness of the tax system is not the cause but the result of 

the inflation. The Structural approach emerged as a response to monetarist approach 

on the grounds that inflation in underdeveloped and developing countries cannot be 

eliminated with monetarist measures.  

Zoran and Sandra (1996) noted that on the other hand Olivera-Tanzi effect describes 

the decrease in the real government revenues in the period of rising inflation. 

Government revenues in this case comprise a sum of revenues from "normal" taxes, 

and the revenues from inflation tax. In connection with this, there are two parallel 

processes going on behind Olivera-Tanzi effect. The first one is the process of the 

reaction of the real inflation tax revenues to the rate of inflation, and the second one 

is the reaction of the real tax revenues from "normal" to the rate of inflation. 
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At the same time, the revenue from "normal" taxes also responds to the price 

increase. If the tax system is generally progressive, the real tax revenues could stay 

unchanged when prices increase, or even rise. However, if the inflation is high, it is 

expected with greater certainty that the government would collect lower taxes in real 

terms, and the loss of real resources would be greater the longer the lag between the 

moment the taxable event occurred and the moment the government collects the tax 

(Tanzi, 1978). The case of the loss of real tax revenues induced by inflation is known 

as Olivera-Tanzi effect. 

These competing theories suggest that the relationship between money supply and 

prices could exist through different channels. Further, country specific conditions 

could have an impact on the relationship. Thus, the relationship between deficit 

budget deficits and prices is considered to be an empirical issue. From the analysis of 

the theories above, this study uses the fiscal theory of the price level and the quantity 

theory of money. 

3.1.2 Empirical Literature Review  

 

There are numerous empirical studies that attempt to explain the link between budget 

deficits and inflation although there is only one case study on Zambia. This paper 

categorises the empirical studies in three groups which include Developed countries, 

Developing countries and Sub-Saharan African countries. 

  

3.1.2.1 Empirical Studies in Developed Countries  

 

A number of studies have investigated the relationship between budget deficits and 

inflation in developed countries. Tiwari et al. (2015), established mixed results on the 

inflationary effects of budget deficits in different countries of the same region. Using 

Bootstrap causality and granger causality test in the frequency domain analysis, the 

authors investigated short run and long run causality for nine EU countries from 

1990 to 2013 using quarterly data. Results from bootstrap causality analysis revealed 

that there was no causality between budget deficits and inflation. A similar argument 

was earlier made on the basis of empirical tests regarding the causal relationship 

between budget deficits and inflation by Abizadeh and Yousefi (1998) who found 

that there was no causality between the two variables in the United States of 
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America. The results were explained by the fact that inflation in these countries is 

largely attributed to external shocks. The results also corroborate the assertion by 

Catao and Terrones (2001) that the relationship between fiscal deficits and inflation 

tends to be less obvious in countries with strong institutional arrangements that curb 

fiscal dominance. The frequency domain causality test revealed a unidirectional 

causality from inflation to budget deficits in the longrun for Belgium and France. 

The advantages of the bootstrap causality include the fact that it does not require pre-

testing of unit root and it is robust when VAR processes may have some unit roots. 

   

In Turkey, Serkan and Murat (2014) observes that fiscal policy is attributed to the 

effects of budget deficits on inflation. From the empirical analysis, there was 

unidirectional causality running from budget deficits to inflation rate during the high 

inflation period (1987:M1-2003:M6). This causal link disappeared during the low 

inflation period (2005:M1-2013:M6). These results were attributed to the strong 

fiscal stabilization policies pursued in the Turkish economy aftermath of 2001 crisis. 

Granger-causality tests were employed on monthly budget deficit and inflation data 

which covered two sub-periods namely, (1987:M1-2003:M6) and (2005:M1-

2013:M6) ranging from 1980-2013. Granger causality tests have a weakness in that 

they are sensitive to the lag length selection, Wrong lag length selection can cause 

spurious rejection or acceptance of the null hypothesis. The current study is different 

as it uses the error correction based granger causality test for estimation.  

To further establish the relationship between inflation and budget deficits, Merika et 

al. (2014) argues that the inflationary effects of budget deficits are country specific. 

Specifically, the authors establish that in the case of Italy, Portugal and Greece, 

budget deficits were mostly structural and independent of business cycles. On the 

contrary, budget deficits were cointegrated with inflation and to a large extent being 

caused by inflation in Spain and Ireland. The study investigated the nature of budget 

deficits in Greece, Ireland, Italy, Portugal and Spain over the forty-year period from 

1973 to 2013 through Vector Autoregressive (VAR) and Vector Error Correction 

(VEC) models. Tanzi (1978) who establishes that inflation causes budget deficits in 

Argentina also observes that the relationship between budget deficits and inflation 

can be country specific. He notes that when the rate of inflation increases, the 

inflation tax can create more and more revenue. The increase in the inflation rate can 
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cause the ratio of tax revenue to national income to decrease and consequently 

inflation can cause a deficit. On the contrary, Tiwari et al. (2015) shows that inflation 

does not cause budget deficits in India. The weakness of VARs is that they can be 

written and analyzed as one algebraic equation, even though they represent a system 

of equations. The estimates tend to have high standard errors, as do the impulse 

response functions (IRFs). On the other hand, the VECM enables reintroduction of 

the information lost by differencing time series. However, the Johansen’s VECM 

does not allow for uneven lag orders unlike the Autoregressive Distributed Lag 

(ARDL) model. The current study differs from this study in that it uses the ARDL 

model to estimate cointegration.  

3.1.2.2 Empirical Studies in Developing Countries  

  

Of particular relevance to this current study are studies conducted in developing 

countries which include a study by Habibullah et al. (2014). This study confirms the 

theoretical literature on the inflationary effects of budget deficits depending on the 

effect of the deficits on private investment and aggregate demand as well as the 

method of financing the deficits. The study reveals that budget deficits are 

inflationary in Asian developing countries namely; Indonesia, Malaysia, the 

Philippines, Myanmar, Bangladesh, Singapore, Nepal, Thailand, India, South Korea, 

Pakistan, Sri Lanka and Taiwan. Using annual data for the period 1950 to 1999, the 

results of the Error Correction Model indicate the existence of a long-run relationship 

between inflation and budget deficits. Another study with similar results is that of 

Parai and Choudhary (1991) who applied the rational expectation macro model of 

inflation, using quarterly data for Peru over the period 1973-1981. The advantage of 

testing for causality using an error correction model is that it allows testing for short-

run causality through the lagged differenced explanatory variables and for long-run 

causality through the lagged Error Correction Term (ECMt-1). The current study 

determines both short run and long run causality using ARDL and ECM for 

estimation.  

Hemantha’s (2012) study shows that inflation is not only a monetary phenomenon in 

Sri Lanka and public sector wage expenditure is a key factor in explaining the 

deficit-inflation relationship. The study investigated the validity of the hypothesis 

that suggested there was a link between fiscal deficits and inflation in Sri Lanka and 
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further explored this link in the absence of public sector wage expenditure. An auto-

regressive distributed lag (ARDL) model was used for analysis, using annual data 

from 1959 to 2008. The results suggested that, in the long run, a one percentage point 

increase in the ratio of the fiscal deficit to narrow money was associated with about 

an 11 percentage point increase in inflation. This link became weaker in the absence 

of the public sector wage expenditure. The ARDL model has three advantages in 

comparison with other previous and traditional cointegration methods. Firstly, the 

ARDL can be applied when the under-lying variables are integrated of order one, 

order zero or fractionally integrated. Secondly, the ARDL test is relatively more 

efficient for small and finite sample data sizes. Lastly, unbiased estimates of the 

long-run model are obtained. The ARDL model has a weakness in that if the F- 

statistic lies between the upper and lower critical bound values, the cointegration test 

is inconclusive.   

Using a dataset over the period 1970-2013 for 67 countries, Bleaney et al. (2015) 

observes that even among lower-income countries, institutions matter, making the 

relationship between fiscal deficits and inflation significantly stronger for countries 

with weak institutions. This is consistent with the view that governments that can be 

trusted to pay their debts can finance deficits by borrowing, and do not need to resort 

to seigniorage revenue. The study used the autoregressive distributed lag model for 

estimation. The result was obtained by taking account of cross-section dependence 

present in the panel dataset, an important source of endogeneity problems.   

Korsu’s (2014) study determines rules for the conduct of fiscal and monetary policies 

for low inflation in Sierra Leone using the ARDL model. The study reveals that the 

inflationary effect of budget deficits in Sierra Leone is explained by demand pressure 

and exchange rate pass through. Policy simulations were carried out following the 

estimation of an inflation model with annual data from 1971 to 2012. The results 

revealed that, achieving Sierra Leone's medium-term inflation targets of 6.0%, 5.4% 

and 5.4% for 2015, 2016, and 2017, respectively, required budget deficit, excluding 

grants, to be 6.0 %, 5.6%, and 4.9% of GDP, respectively, with corresponding money 

supply growth targets of 10.4%, 9.7% and 8.6%, respectively. This result is similar to 

the works of Metin (1995) who applied the error correction model to Turkey over the 

period 1950-1988.  
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3.1.2.3 Empirical Studies in Sub-Saharan Africa  

  

Using a more restricted sample of Sub Saharan African countries, several studies 

have been carried out on the relationship between budget deficits and inflation. 

Expectedly, there exists diverse opinions on the deficit- inflation relationships. Sanya 

and Olalere (2017) observes that even among Sub-Saharan Countries, the 

relationship between budget deficits and inflation is country specific. However, the 

authors note that the nature of inflation in both countries is structural. That is, due to 

expansionary fiscal and monetary policies. There is unidirectional causality from 

budget deficits to Inflation in South Africa while in Nigeria causality is bidirectional. 

The study used quarterly data covering the period 1990 to 2014 to empirically 

examine the relationship between budget deficits and Inflation in the two largest 

economies in Africa (South Africa and Nigeria). The study made use of Johansen 

cointegration, vector error correction model (VECM) and Granger causality Test for 

estimation. Results from both Impulse Response function and Variance 

Decomposition showed that a shock emanating from Budget Deficits on inflation 

was positive and significant in both countries.  

More so, Solomon and De Wet (2004) in his study reports that significant 

inflationary effects are found for increases in the budget deficits in Tanzania due to 

monetisation of the budget deficit. The study used Johansen cointegration analysis 

over the period 1967-2001. This perspective is supported by Nkalu (2015). Neyapti 

(2003) attributes the causality largely to low degrees of central bank independence 

and financial market development, while Kwon et al. (2009) refers to the role of 

public indebtedness. Johansen co-integration requires that all the variables under 

study must be integrated of the same order and it can be applied when the under-

lying variables are stationary. Secondly, the Johansen cointegration test is relatively 

less efficient in the case of small and finite sample data sizes. Lastly, biased 

estimates of the long-run model are likely to be obtained.   

Baldini and Ribeiro (2008) examined a model of fiscal dominance with borrowing 

constraints, and provided evidence for a large number of Sub-Saharan African 

countries on the relative importance of fiscal and monetary determinants of inflation 

using the CCD approach. The study reveals that based on the dynamic response of 

inflation to different variables, including nominal public debt, a number of SSA 
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countries were characterized throughout the period 1980–2005 either by fiscally 

dominant regimes, or by a consistent adoption of a monetary dominant regime. Some 

countries were also characterized by lack of a clear monetary or fiscal policy 

dominant regime. The study also found that changes in nominal public debt affected 

price variability via aggregate demand effects, suggesting that fiscal outcomes could 

be a direct source of inflation variability.  

Bulawayo et al. (2018) examined the role of budget deficits as a contributor to 

inflation in Zambia from 1991 to 2016. An econometric analysis was done using the 

Autoregressive Distributed Lag (ARDL) approach. The analysis showed that while 

there were significant short-run impacts of deficits on inflation, no significant long-

run relationship existed. These results differ with the results of the current study 

which reveal a longrun relationship between budget deficits and inflation and 

unidirectional causality from budget deficits to inflation. The difference in the results 

can be explained by the fact that the study did not take into account the effects of the 

structural breaks as the ARDL model is sensitive to structural breaks. If the effect of 

structural breaks and nonconstancy in parameter estimates is not accounted for in the 

model, it may have severe consequences for inferences and forecasting (Stock and 

Watson, 1999). Secondly, the importance of sample size when using the ARDL 

model can be explained in terms of the optimal lag length selection. With few 

observations, these criteria tend to under estimate the true order (Khim and Liew, 

2004). The ARDL model is sensitive to the optimal number of lags selected. Short 

lag lengths may lead to incorrect specification. Furthermore, the current study 

contributes to literature by determining the pass through effect from budget deficits 

to inflation as well the mean average lag time for complete adjustment to equilibrium 

when analysing the impact of budget deficits on inflation.  

3.1.3 Conclusion 

  

The study undertook an empirical survey of the literature on the relationship between 

budget deficits and inflation in Developed, Developing and Sub-Saharan African 

countries. In general, some of the empirical studies suggested that:   

(i) budget deficits are not inflationary,   

(ii) Budget deficits are inflationary   



35  

  

(iii) Inflation causes budget deficits   

(iv) Inflation does not cause budget deficits  

(v) There is no causality between budget deficits and inflation.  

(vi) There is bi-directional causality between budget deficits and inflation   

(vii) There is cointegration between budget deficits and inflation  

(viii) There is no cointegration between budget deficits and inflation  

  

From the empirical literature, the relationship between budget deficits and inflation 

depends on various factors which include the state of: institutional arrangements, 

public sector wages, the dominant regime, the mode of financing budget deficits, the 

effect of budget deficits on private investment and aggregate demand, public 

indebtedness, central bank independence, development of financial markets, 

exchange rate pass through and external shocks.  

The deficit-inflation relationships are found to be stronger in developing countries. 

On the contrary, in most advanced and low inflation countries, there is no 

relationship between deficits and inflation. Regarding the low-inflation countries, 

since half of its constituents consist mostly of economies with longstanding hard 

pegs or those that have given up their national currencies altogether, the assumption 

of fiscal dominance underlying the theory is either severely weakened or non 

existent. However, with most developing countries, the dominant regime, 

institutional arrangements, public sector wages, exchange rate pass through, effects 

of budget deficits on private investment and aggregate demand and mode of 

financing the deficit are some of the key factors in explaining the deficit inflation 

relationship. Lastly, this paper has also shown that the relationship between budget 

deficits and inflation in most countries is relatively influenced by specific country 

conditions.   
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CHAPTER FOUR: METHODOLOGY AND DATA  

  

4.1 Introduction 

 

In this chapter, we develop the theoretical and empirical framework we will use to 

examine the impact of budget deficits on inflation and thereafter, present a model for 

testing causality between the two variables.   

4.1.1 The Theoretical Model  

  

To examine the relationship between budget deficits and the price level we use a 

model used by Serban (2002) who used a simplified version of the model presented 

by Woodford (2001).   

The household seeks to maximize the specified utility function below:  

)                   (1)  

Where U( ) is increasing and concave in both arguments and the subjective 

discount factor satisfies 0<β<1. We assume that real government expenditures ( ) 

are perfect substitutes for real private consumption expenditure ( ). This 

simplification allows us to focus on the effects of fiscal policy on private budget 

constraint. Government expenditure have exactly the same effect on the economy as 

transfers to households of funds sufficient to finance private consumption of exactly 

the same amount. For this reason, we assume that taxes are lump-sum and a tax 

increase has the same effect as a reduction of transfers that reduces the household 

budget. The second argument indicates the liquidity services provided by end-of-

period money balances  . These depend upon the real purchasing power of those 

balances, so  is deflated by the price level . The representative household has 

each period the following budget constraint:   

           (2)  

stating that end-of-period financial wealth (money balances  plus bonds) and 

consumption in period t must equal the financial wealth at the beginning of the 
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period, plus income from the sale of period t production ( ) net of tax payments . 

 is the nominal value of discount government bonds issued at the end of period t 

with the maturity in period t+1. We assume ,  to be exogenous.  is gross 

nominal interest rate at which the bonds are discounted. The goods market 

equilibrium condition is:  

    +                   (3)  

We maximize (1) with respect to private constraint (2) and take the first order 

conditions with respect to ,  ,   and we impose the market clearing condition to 

be satisfied:   

                                (4)  

)                          (5)  

  

                                                                         (6)  

The first equation defines the money demand function and is increasing with income 

(y) and decreasing with gross nominal interest rate (R). The left term is the real 

money supply. Relation (5) states that real public debt must equal the present value 

of future fiscal surpluses (taxes τ minus government expenditures g). We assume as 

Cochrane (2001) that the gross real interest rate (r) is constant in order to ease the 

calculation and without a great loss of generality. This determines that the gross 

nominal interest rate is to depend only on expected inflation and relation (6) became 

a common Fisher equation, where r is the gross real interest rate. We can introduce 

(6) in the money demand equation and the model reduces at two equilibrium 

relations. The way in which the influence of budget deficits on inflation takes place 

differs according to which theory we choose: the monetarist theory or the fiscal 

theory of the price level. The quantity theory of money and the fiscal theory of the 

price level differ in their interpretation of the government’s intertemporal budget 

equation. 
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4.1.1.1 The Monetarist Theory  

The monetarist theory states that the price level is determined by money demand 

equation. The central bank chooses the money supply and the price level is 

determined each period by equation (4), given money demand.   

4.1.1.2 The Strong and Weak Fiscal Theory of the Price Level  

  

Referring to the weak fiscal theory of the price level determination, Carlstrom and 

Fuerst (2000) distinguishes two cases. The first case is the monetary dominance 

regime, in which the central bank sets a target level for inflation and from equation 

(5) results a certain level of seignorage. The government budget constraint forces the 

fiscal authority to adjust the budget deficit because public debt, seignorage and the 

price level are predetermined. In this kind of regime, fiscal policy doesn’t influence 

inflation.  

    

In the second case, the fiscal dominance regime, fiscal authority chooses the budget 

deficit according to the needs of fiscal policy and this deficit is assigned to the 

central bank. The central bank should increase the monetary base and the rate of 

money growth determines the rate of inflation. The difference between the two 

regimes is determined by who sets the money supply. In view of this, inflation is still 

a monetary phenomenon. Fiscal policy can influence inflation only by intervening on 

the monetary policy rule. This has led to the conclusion that an independent central 

bank whose objective is maintaining price stability is enough to have a low inflation.   

The central point of the strong fiscal theory of the price level (FTPL), as shown by 

Baldini and Ribeiro (2008), is the way in which the government budget constraint is 

viewed. The FTPL argues that the same intertemporal budget equation should be 

considered as an equilibrium condition, as well as the determination of the price 

level. When the solvency condition does not hold, the market-clearing mechanism 

will shift the price level to restore equilibrium. This implies that, if there is a shock 

that increases the nominal stock of liabilities and the market anticipates a fall in 

future primary surpluses without corrective fiscal measures or an accommodative 

monetary policy, the real value of government debt would need to fall to reach a new 
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equilibrium. Therefore, with no adjustments in primary surpluses, a new equilibrium 

could only be achieved if prices increase.   

Therefore, under the Strong Fiscal Theory of the Price Level, money creation may 

not be the only channel through which fiscal policy becomes dominant and budget 

deficits cause inflation. As a result, the FTPL notes that if primary surpluses tend to 

be weakly correlated or uncorrelated with public liabilities, prices will have to adjust 

to ensure fiscal solvency. Therefore, a fiscally dominant (FD) regime would prevail, 

even if monetary policy is not accommodative of fiscal needs. Fiscal policy would 

then become the anchor to determine the price level. On the other hand, if primary 

surpluses adjust to reduce the growth of public liabilities, fiscal solvency is ensured 

for any price level. As a result, a monetary dominant (MD) regime would prevail, 

and monetary policy is conducted independent of government financing requirements 

and becomes the nominal anchor for economic stability.  

FTPL treats the monetary and the fiscal authority together and the public debt to the 

private sector in FTPL is the sum between government debt and monetary base. The 

government budget constraint can be rewritten to reflect the total debt of the public 

authority:  

)    

According to Cochrane (2001) this is a valuation equation for the public debt and not 

a constraint. The FTPL sees the public authority debt as a residual right on future 

government surpluses. Equation (7) is not satisfied for every path of future 

government surpluses, so we eliminate the cases in which the government fixes 

whatever path for government spending and the price level adjusts to reach an 

equilibrium. In order to have an equilibrium, monetary and fiscal policy must be 

coordinated and the paths of future surpluses must meet certain conditions. 

For the estimation of the influence of a budget deficit on inflation in this study, we 

start from the long run government budget constraint: 

𝐵𝑡−1

𝑃𝑡
 =Ʃ

1

𝑟𝑗
 (Ʈ𝑡+𝑗 − 𝑔𝑡+𝑗 +  (𝑀𝑡+𝑗 −  

𝑀𝑡−1−𝑗

𝑃𝑡+𝑗
) ) 

Where:                                  
 𝐵𝑡−1

𝑃𝑡
 = Government debt 
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rj = The discount rate  

Ʈ𝑡+𝑗 = 𝑇𝑜𝑡𝑎𝑙 𝑡𝑎𝑥 𝑟𝑒𝑣𝑒𝑛𝑢𝑒 

𝑔𝑡+𝑗 = 𝑇𝑜𝑡𝑎𝑙 𝐺𝑜𝑣𝑒𝑟𝑛𝑚𝑒𝑛𝑡 𝐸𝑥𝑝𝑒𝑛𝑑𝑖𝑡𝑢𝑟𝑒  

𝑀𝑡 = 𝐵𝑟𝑜𝑎𝑑 𝑀𝑜𝑛𝑒𝑦 𝑆𝑈𝑝𝑝𝑙𝑦 

Considering a case where the public debt is constant means the entire budget deficit 

is financed through seignorage. Imposing this restriction on the public debt, one 

obtains the short run budget constraint:  

𝐵𝑡−1 (𝑡)

𝑃𝑡
=Ʈ𝑡 − 𝑔𝑡 + (

𝑀𝑡−𝑀𝑡−1

𝑃𝑡
) 

where B(t) is the debt with the maturity in period t that has to be paid and is not 

rolled-over. This can be rewritten as  

𝐵𝑡−1 (𝑡)

𝑃𝑡
 - Ʈ𝑡 + 𝑔𝑡 = (

𝑀𝑡−𝑀𝑡−1

𝑃𝑡
)   (3) 

On the left hand side of the equation is the budget deficit formed from the fiscal 

deficit and repayment of public debt with the maturity in period t and the term on the 

right hand side is seignorage.  

Seignorage revenue (S) can be written as a function of the inflation rate and real 

money supply:  

S=
f(Π)Mt

Pt
     (4) 

Where f(Πt)is a reduced form money demand equation 

Note that seignorage is increasing with the inflation rate. Combining equation 3 and 

equation 4, we come up with the equation estimated by Catao and Terrones (2001) 

which explains the inflation rate by the budget deficit and money supply:  

Πt =
𝛽dtPt

Mt
 

Where: 𝛽 is the inverse linear multiplier 

 𝑑𝑡 is the budget deficit which is 𝑑𝑡 = 𝑔𝑡 − 𝑇𝑡 − 𝐵𝑡−1 

   M/p = money supply 
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dividing by nominal GDP (Y), we obtain a relation between the size of budget deficit 

(D) in GDP and the level of inflation:  

Π=

𝐷𝑡
𝑌𝑡

⁄

𝑀𝑡
𝑌𝑡

⁄
 

The long run equation is made up of the ratio of the budget deficit to GDP and the 

exchange rate as exogenous variables and the consumer price index, as the 

endogenous variable.  

4.2 Econometric Model  

  

4.2.1 Autoregressive Distributed Lag Model  

  

In this study we apply an ARDL model advanced by Pesaran and Shin (2001) to 

investigate the relationship between inflation and budget deficits. Alternative 

methodologies for estimating the inflationary effects of budget deficits include 1) the 

Johansen’s VECM.  However, it does not allow for uneven lag orders unlike the 

ARDL model. Secondly, it is relatively less efficient in the case of small and finite 

sample data sizes. Lastly, biased estimates of the longrun model are likely to be 

obtained. Other methods include VAR which tends to have estimates with high 

standards errors as do the impulse response functions. Alternative methods of 

estimating causality include the granger causality test which have a weakness in that 

they are sensitive to the lag length selection. Wrong lag length selection can cause 

spurious rejection or acceptance of the null hypothesis. 

The ARDL is reliably used in small samples to estimate and test hypotheses on the 

long-run coefficients in both cases where the underlying regressors are I(1) or I(0) 

(Pesaran and Shin, 2001). The reparameterized results show the short-run dynamics 

and long run relationship of the considered variables. Although ARDL cointegration 

technique does not require pretesting for unit roots, to avoid ARDL model crash in 

the presence of integrated stochastic trend of I(2), the unit root test must be 

conducted in order to know the number of unit roots in the series under 

consideration.   
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The long run linear regression model is;  

  

Where cpi is the abbreviation for the Consumer Price Index, bdef is the abbreviation 

for the budget deficit as a percentage of GDP, GDP is the abbreviation for the level 

of real gross domestic product and exch is the exchange rate of Zambia’s Kwacha 

against the U.S. dollar   

Recent developments in econometrics have revealed that often times, most time 

series are not stationary. The classical estimation of most variables with this 

relationship mostly give misleading inferences or spurious regression. A time series 

is stationary if it is integrated of order zero I(0) and is non stationary if it is integrated 

of order x, I(x) where x is the number of differencing required to make it stationary. 

Since some of the variables in this study are mostly non stationary, we can estimate 

equation 1 in first differences to avoid spurious correlation.   

   

Where  are short run effects of budget deficits, exchange rate and GDP 

respectively on inflation. Although equation 2 reduces the possibility of spurious 

correlation, it does not capture the long run relationship among the variables but 

captures the shortrun effects of the explanatory variables on inflation. According to 

Enders (2010), equilibrium theories involving non stationary variables require the 

existence of a combination of the variables that is stationary.  

Regardless of whether the underlying variables are I(0) or I(1) or a combination of 

both, ARDL technique can be applied. We therefore, consider an Auto Regressive 

Distributed Lag (ARDL) model. In time series analysis, independent variables may 

affect the dependent variable with a lag while past values of the dependent variable 

may have an effect on the current variables. The Auto Regressive distributed Lag, 

ARDL is specified as follows;  
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(3)  

Where  is the intercept while  provides information about the error correction 

process. The terms  are long run parameters, while are the 

parameters for the short run effects of the explanatory variables on inflation and  

provides the inertial dynamic effects. Hence  provides the 

contemporaneous effect of the respective explanatory variables on inflation. ∆ and  

are the first difference operator and the white noise term. Shock1 and Shock2 

represent the structural breaks in 1994 and 2008 respectively. Given the error 

correction parameter and the contemporaneous parameters, the mean average lag 

time (M.A.L) as derived by (Hendry, 1995) can be calculated, to establish the 

approximate number of months required for complete adjustment to equilibrium. The 

M.A.L is computed as follows;   

    

  

  

If inflation and the regressors are cointegrated, the long run coefficients can be 

recovered by; = 1 then there is complete 

pass through from regressors to inflation. 

   

4.2.1.1  Long Run Model  

  

If the variables are cointegrated, the conditional ARDL long-run model can be 

estimated as:  
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             (4)  

4.2.1.2 The Shortrun Model  

  

The short-run parameters are obtained by estimating an error correction model 

(ECM) associated with the long-run estimates:  

  

(5)  

where residuals  is independently and normally distributed with zero mean and 

constant variance and  is the error correction term. Π is a parameter that 

indicates the speed of adjustment to the equilibrium level after a shock. It measures 

how quickly variables converge to equilibrium. If there is convergence to 

equilibrium, it should have a statistically significant coefficient with a negative sign.   

4.2.2 Set up Tests   

4.2.2.1 Unit Root Test   

  

Quattara (2004) argues that if some variables are integrated of order two I(2), the 

computed F-statistics provided by Pesaran and Shin (2001) are not valid because 

they are based on the assumption that the variables are I(0) or I(1); therefore, the 

implementation of unit root tests in the ARDL procedure is necessary in order to 

ensure that none of the variables is integrated of order 2 or beyond  

Two tests are employed to test for non-stationarity for robustness check: the 

Augmented Dickey Fuller (ADF) and the Phillip-Peron (PP). From literature review 

the Augmented Dicky Fuller and Phillip-Peron tests are asymptotically equivalent 

but may differ substantially in finite samples due to the different ways in which they 
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correct for serial correlation in the test regression (Schwert, 1989). Both the ADF and 

PP tests are sensitive to structural breaks.  

4.2.2.2 Cointegration Test  

  

The ARDL bounds testing requires estimation of regressions to obtain the optimal 

lag length for each variable. Short-lag lengths may lead to incorrect specification, but 

a problem of degrees of freedom is also encountered if long lags are used. An 

optimal lag length is chosen based on Akaike information criterion (AIC). When the 

optimal lag length is selected, the issue on the selection of critical values (CVs) 

becomes imperative. Testing for cointegration is necessary to establish if a model 

empirically exhibits meaningful long run relationships. There are two sets of critical 

values that are reported in Pesaran and Shin (2001) which provide critical value 

limits for all classifications of the independent variables into purely I(1), purely I(0) 

or mutually cointegrated. Recently, Narayan (2005) argues that existing critical 

values of Pesaran and Shin (2001), which are based on large sample sizes, cannot be 

used for small sample sizes. Narayan (2005) redeveloped a set of critical values for 

limited data ranging from 30–80 observations by using the Pesaran and Shin’s (2001) 

GAUSS code. This study uses Narayan (2005) critical values which are more 

suitable for small size data from between 30 and 80 observations. To compare the 

calculated F-statistic with critical values, one set assumes that all variables in the 

model are I(0) and the other set assumes they are all I(1). If the calculated F-statistic 

is higher than the upper critical bounds value, then  is rejected. If the F-statistic is 

within the bounds then the test is inconclusive and requires a re-examination of the 

stationarity of individual variables. If the F-statistic is lower than the lower critical 

bounds value, there is no co-integration. The null hypotheses of no cointegration in 

equation (3) are  

:  = = = 0 against the alternative hypothesis :       0. The 

stability of the bounds testing approach estimated is tested by applying the 

cumulative sum of recursive residuals (CUSUM) and the CUSUM of square 

(CUSUMSQ).  
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4.2.2.3 Multiple Breakpoint Test  

 

Multiple breaks may be present in the trend function of many economic time series. 

Failure to identify structural breaks and non constancy in parameter estimates may 

have severe consequences for inferences and forecasting (Glynn et al., 2007). 

Significant changes have occurred in the economy between 1981 to 2016. The Bai 

and Perron (2003) procedure is utilised to test for structural breaks and select the 

break dates.   

 

4.2.2.4 Diagnostic Tests  

Diagnostic tests include,   

a) Breusch-Godfrey serial correlation LM test,   

b) Autoregressive conditional Heteroskedasticity white test,   

c) Ramsey Reset Test   

d) Normality (jarque- Bera test) test.  

4.2.3 Causality Analysis 

  

Causal relations can be examined within the framework of ECM with cointegrated 

variables. Significance of lagged explanatory variables depict short run causality 

while a negative and statistical significant ECT is assumed to signify long run 

causality. The granger causality based error correction model is specified as follows.  
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: 𝜎1=𝛾1= = =0: Budget Deficits, Exchange rate and GDP do not granger cause  

Inflation. Besides, there is no longrun causality from all independent variables to 

inflation.  

 

4.2.4 Data Sources and Variables  

 

An inflation model is specified which comprises real GDP, budget deficits as a 

percentage of GDP and exchange rate as explanatory variables. The study makes use 

of annual time-series data, drawn from secondary sources which covers a sample 

period from 1981 to 2016 yielding 36 observations. The data is compiled from 

African Development Bank and the Bank of Zambia websites. The study uses data 

for the time frame 1981-2016 since it’s the longest timeframe of data available for 

the key independent variable, budget deficits. The study require a long timeframe of 

time series data due to the nature and sensitivity of the ARDL model used for 

estimation. As explained in the methodology, the ARDL model is sensitive to 

structural breaks. Failure to recognise structural breaks can lead to invalid 

conclusions. The ARDL model is also sensitive to the optimal number of lags 

selected as earlier alluded to. With about 25 observations, the lag selection criteria 

has a tendency of underestimating the optimal number of lags. The data points used 

in the study are the longest available data points for budget deficits and are key in 

estimating the structural breaks. The study used Eviews 10 for estimation.  

 

The functional form of the model is specified below: This model is similar to the 

model used by Sanya and Olalere (2017) who comparatively examined the 

relationship between budget deficits and inflation in Nigeria and South Africa. 
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Money supply is missing in the current study due to multicollinearity as shown in 

appendix 2. Infl = f(bdef, exch, gdp)     

where: Infl is the inflation rate (annual percentage).  

bdef is the budget deficit (percentage of GDP).  

gdp is the real gross domestic product.  

exch is the exchange rate of Zambia’s Kwacha against U.S. dollar   

 

4.2.5 Limitations of the Study  

  

Due to the limited scope of data points available for the study, there are still some 

areas that warrant further investigation. Available data on budget deficits commences 

from 1980 on the African Development Bank website whilst the budget department 

at Ministry of Finance only has data commencing from 1990.  A much larger data set 

could facilitate further research and as a result improve the accuracy of the above 

results.   

4.2.6 Expected Econometric Results 

  

The rate of inflation is the dependent variable. The influence of budget deficits on 

inflation is expected to be positive. Empirical studies have shown that an increase in 

Budget deficits can lead to an increase in inflation through its effect on money 

supply and aggregate demand. Therefore, the higher the budget deficit, the greater 

will be the rate of inflation.   

The exchange rate has an effect on the level of prices in underdeveloped economies. 

In countries like Zambia, an exchange rate depreciation (appreciation) can increase 

(decrease) the price of imported commodities. Zambia imports most of its finished 

products and exports most of its raw materials. Zambia’s markets are heavily based 

on imported commodities, which imply the depreciation of the exchange rate can be 

immediately reflected in an increase in the price level. It is included as a control 

variable in this study.  

The third important explanatory variable is the level of GDP, which is expected to be 

negatively related with the level of inflation. It follows that the more goods that are 
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produced, the lower the prices of goods. GDP is also used as a control variable in this 

study.   

Lastly, from the analysis of empirical literature, there may be a unidirectional 

causality from budget deficits to inflation. Evidence of a fiscal dominant regime as 

established by Chileshe and Longa (2016) and public indebtedness are among factors 

necessitating this outcome as explained by the strong fiscal theory of the price level.   

4.3 Conclusion  

The Budget deficit and inflation relationship remains one of the most important and 

controversial issues in the academic literature as well as in economic policy field. 

Using annual data for the Zambian economy for the period 1981 to 2016, the 

existence of a relationship between budget deficits and inflation and the direction of 

causality is tested in this study.  

The Autoregressive Distributed Lag (ARDL) Model is adopted to test for the 

relationship between inflation and budget deficits. An error correction based granger 

causality test is used to determine causality.    
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CHAPTER FIVE: PRESENTATION OF FINDINGS  

 

5.1 Introduction 

 

In this chapter, the descriptive characteristic of the time series data are illustrated. 

Thereafter the ARDL model reveals the shortrun and longrun relationship between 

budget deficits and inflation. Finally, the causal relationship and factors necessitating 

causality from budget deficits to Inflation presented. 

5.2 Descriptive Statistics  

In Table 1, Inflation had a minimum of 1.887070, a maximum of 5.236728, and the 

mean value of 3.194992. The standard deviation value of 0.924963 reveal that 

inflation in Zambia has increased over the years. Budget deficits had a minimum of 

13.56341 and a maximum of 88.48700. This reveals that the margin in the difference 

between revenues and expenditures increased with time. Inflation and budget deficits 

were positively skewed with values of 0.585512 and 3.714228 respectively. The 

probabilities also confirm that the null hypothesis of the variables being normally 

distributed is not rejected except for budget deficits. Generally, the descriptive 

statistics indicate that the residuals from the regression using these variables are 

expected to follow a normal distribution for efficient and unbiased estimators.  

Table 1: Summary Statistics  

  LINF  BDEF  LEXC  LGDP  

Mean  3.194992  23.85231  4.364474  24.70473  

Std. Dev.  0.924963  12.81366  3.040656  0.407945  

Minimum  1.887070  13.56341  -0.692102  24.31458  

Maximum  5.236728  88.48700  8.471961  25.55161  

Skewness  0.585512  3.714228  0.010832  0.903057  

Kurtosis  2.452544  19.15497  1.386356  2.341679  

Jarque-Bera  2.506508  474.2474  3.906476  5.543157  

Probability  0.285574  0.000000  0.141814  0.062563  

  Source: Computations by author  
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5.3 Correlation Analysis  

 

In Table 2, Budget deficits and exchange rate have a strong positive correlation with 

inflation as indicated by coefficients 0.352077 and 0.525725 respectively. GDP, 

however, has a strong negative correlation with inflation with a coefficient of -

0.715430. Exchange rate and real gross domestic product have a weak negative 

correlation with budget deficits since the coefficients of correlation are -0.129585 

and -0.253552 respectively. GDP has a strong negative correlation with exchange 

rate as shown by a coefficient of -0.366119. The relationships as indicated in the 

results are consistent with economic theory in the case of correlation between 

inflation and budget deficits, exchange rate and GDP. It should, however, be noted 

that descriptive statistics merely show the direction of relationship and not causation.   

However, debt and money supply were dropped from the model due to 

multicollinearity as indicated in appendix 2. According to Mason and Perreault 

(2002), 0.8 is a commonly used cut-off which indicates strong linear associations, 

suggesting collinearity may be a problem. The simplest response is to drop one or 

more of the collinear variables.  

  Table 2: Correlation  

 

Source: Computations by author  

Correlation  

Probability 

 
                 

LEXCHANG... LGDP    LINFL       BD_GDP  

LINFL  1.000000 

       -----  

   

BD_GDP  0.352077       1.000000 
  

   0.0352      -----    

LEXCHANGERATE  0.525725      -0.129585            1.000000 
 

 0.0010        0.4513 -----   

LGDP  -0.715430      -0.253552         -0.366119 1.000000 

 0.0000           0.1357     0.0281 -----  
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5.4 Unit Root Tests  

In this study, two unit root tests are used, namely: Augmented Dickey Fuller (ADF) 

and Philips-Peron (PP). Both tests are carried out under the null hypothesis of non-

stationarity. In Table 3, the results show that inflation, GDP and exchange rate are 

integrated of order one I(1) and we cannot reject the null hypothesis of unit root. The 

budget deficit is integrated of order zero I(0), we therefore reject the null hypothesis 

of unit root. The results are the same for all variables irrespective of whether the test 

was conducted with ADF or PP. Overall, variables are either integrated of order zero 

or one. Literature reveals that the ADF test has lower power in the presence of 

structural breaks. It is biased towards non-rejection of a unit root. Hence, the Phillip 

Peron (PP) Test is also used in addition to the ADF test to test for the presence or 

absence of unit roots. Existence of differently integrated series does not pose any 

threat to estimating the long run relationship using the ARDL. The optimal lag 

lengths for the variables is one except for GDP which has an optimal lag length of 6.  

Table 3: Stationarity Tests 

  ADF  PP   

Variable  LEVE

LS  

1ST  

DIFFERENCE  

ID  LEVE

LS  

1ST  

DIFFERENCE  

ID/  

OPTIM

AL  

LAG  

INFLATION  0.1608  

  

0.0000***  I(1)  0.2444  

  

0.0002***  

  

I(1) /1  

  

BUDGET  

DEFICITS  

0.0001

***  

  

  

  

I(0)  0.0001

***  

  

  I(0)/ 1  

  

EXCHANGE  

RATE  

0.8264  

  

0.0024***  

  

I(1)  0.7356  

  

0.0024***  

  

I(1)/ 1  

  

GDP  0.5560  

  

0.0042***  

  

I(1)  0.9995  

  

0.0032***  

  

I(1)/ 6  

  

Source: Computations by the Author. In the table *, **, *** means statistically 

significant at 10%, 5% and 1% respectively.  
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5.5 Bai Perron Multiple Break Point Test  

   

The ARDL model is sensitive to structural breaks. The advantage of the bai perron 

test is that it can identify more than one breakpoint. Assumptions made include 1) the 

maximum number of breaks was 5, trimming percentage was 15 and significance 

level for sequential testing was 0.05 (denoted by *). Table 4 displays scaled F-

statistic and the Bai-Perron critical values (Bai and Perron 2003). F-statistic was 

scaled by the number of varying regressors. Assumed significance level was 0.05. 

The repartition Bai-Perron test shows that there are two breakpoints, in 1994 

corresponding with the Mexican Peso crisis which translated into an international 

currency crisis and 2008 corresponding with the global financial crisis. The 

identified break dates are included in the ARDL model estimated as dummies 

represented by shock 1 and 2 respectively. The repartition method improves on the 

sequential method since the sequential method has a tendency of either 

overestimating or underestimating. A null hypothesis of zero breakpoint is rejected in 

favour of an alternative of 2 breakpoints (m=2).  

Table 4 below presents the results of the bai perron test.  

Table 4: Bai Perron Test Source 

BREAK TEST  SCALED F-

STATISTIC  

CRITICAL VALUE  

0 vs. 1*  78.30213  16.19  

1 vs. 2*  33.81153  18.11  

2 vs. 3  11.65425  18.93  

BREAK DATES  REPARTITION  

1  1994  

2  2008  

Computations by author.   
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5.6 Lag Selection Criterion  

 

The selection of an optimal lag length is important in the estimation of the ARDL 

model. The optimal lag length ensures the absence of serial correlation in the 

estimated model and that residuals are well-behaved. The optimal lag-length 

selection criteria was based on the lowest AIC value that was obtained. The study 

refers to the principle of parsimony which states that if two or more models explain 

the same phenomena but have different lag lengths; choose the model with lower 

lags in order to preserve degrees of freedom (Hamilton, 1994). The optimal lag 

length under the AIC criteria is four (4) as indicated in Table 5.  

Table 5: Optimal Lag Length  

 Lag LogL LR FPE AIC SC HQ 

0 -26.82889 NA   0.000133  2.426805  2.976456  2.608999 

1  53.47836  125.4801  2.46e-06 -1.592397  -0.309878* -1.167279 

2  76.10887   29.70255*  1.78e-06 -2.006804  0.008582  -1.338761* 

3  95.41958  20.51763   1.76e-06* -2.213724  0.534531 -1.302755 

4  112.2690  13.69020  2.50e-06  -2.266816*  1.214307 -1.112922 

Source: Computations by author  

5.7 Autoregressive Distributed Lag (ARDL) Model  

Table 6 gives an overview of the ARDL model. The R-squared shows that, about 

98.2 percent of the inflation variation is explained by independent variables in the 

model. The F-Statistic shows that the variables are jointly significant at 1 percent 

level. The Durbin Watson statistic is 1.749786. The DW test has weaknesses as a test 

for serial correlation. If there are lagged dependent variables on the right-hand side 

of the regression, as it is in this study, the DW test is no longer valid. This study 

therefore used the Breusch-Godfrey Langrange Multiplier (LM) test to test for serial 

correlation to overcome this limitation.   

The Mexican peso crisis explains the 1994 structural break denoted by shock one. 

This was a currency crisis caused by the government's sudden devaluation of the 

peso against the United States of America’s dollar in December 1994, which became 

https://en.wikipedia.org/wiki/Currency_crisis
https://en.wikipedia.org/wiki/Currency_crisis
https://en.wikipedia.org/wiki/Currency_crisis
https://en.wikipedia.org/wiki/Devaluation
https://en.wikipedia.org/wiki/Devaluation
https://en.wikipedia.org/wiki/Devaluation
https://en.wikipedia.org/wiki/Mexican_peso
https://en.wikipedia.org/wiki/Mexican_peso
https://en.wikipedia.org/wiki/Mexican_peso
https://en.wikipedia.org/wiki/Mexican_peso
https://en.wikipedia.org/wiki/United_States_dollar
https://en.wikipedia.org/wiki/United_States_dollar
https://en.wikipedia.org/wiki/United_States_dollar
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one of the first international financial crises ignited by capital flight.
 
The Crisis 

produced economic and financial repurcations beyond the country’s borders as a 

rapid reversal of foreign capital flow occurred after an initial shock. The second 

shock represents the structural break in 2008 and accounts for the 2008 global 

financial crisis. The entire model is attached in Appendix 1. 

Table 6: ARDL (4, 3, 2, 4)  

VARIABLE  COEFFICIENT  STANDARD  

ERROR  

T-STATISTIC  PROBABILITY  

SHOCK 1  -1.666379  0.563995  -2.954596  0.0112  

SHOCK 2  1.790946  1.004358  1.783174  0.0979  

R- SQUARED  0.981757  -  -  -  

ADJUSTED  R- 

SQUARED  

0.956496  -  -  -  

F-STATISTIC  38.86576  -  -  -  

PROB (F-

STAT)  

0.000000  -  -  -  

Source: Computations by the author  

5.7.1 Diagnostic Tests  

Once an ARDL model is specified, diagnostic tests should be carried out to ensure 

that results are credible. Hence, this study performs the Breusch-Godfrey serial 

correlation Lagrange multiplier (LM) test, heteroskedasticity (White test), normality 

(Jarque-Bera test), and the Ramsey Regression Specification Error Test (RESET).   

In Table 7, the diagnostic tests show that the estimated model is free from serial 

correlation. The results reveal that the F-statistic of the Breush-Godfrey serial 

correlation test is 0.885323 with a probability of 0.4400. The Breush-Godfrey test is 

used because the Durbin Watson test is not reliable when lagged values of the 

dependent variable are used as regressors in the model. Serial correlation is present 

in time-series data when the residuals associated with a given time period carry over 

into future time periods. Serial correlation affects the efficiency of estimators and not 

unbiasness or consistency. Inefficient estimation of the regression coefficients, under 

estimation of the error variance (MSE), under estimation of the variance of the 

https://en.wikipedia.org/wiki/Financial_crisis
https://en.wikipedia.org/wiki/Financial_crisis
https://en.wikipedia.org/wiki/Financial_crisis
https://en.wikipedia.org/wiki/Capital_flight
https://en.wikipedia.org/wiki/Capital_flight
https://en.wikipedia.org/wiki/Capital_flight
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regression coefficients, and inaccurate confidence intervals are some of the effects of 

the residuals being serially correlated. In Table 7, results reveal that we cannot reject 

the null hypothesis of no serial correlation. Therefore, our estimators are efficient.   

The results in Table 7 also reveal that the F-statistic of the autoregressive conditional 

heteroscedasticity test is 1.038366 with a probability of 0.4825. Therefore, we cannot 

reject the null hypothesis of no heteroscedasticity. Heteroscedasticity refers to data 

with unequal variability across a set of second, predictor variables. Data that shows 

heteroscedasticity gives biased coefficients. Coefficients in the model are therefore 

unbiased with constant variance.  

The Ramsey RESET test was also conducted as indicated in Table 7. This is a 

general test of specification error called RESET (regression specification error test). 

A functional form misspecification implies the model does not account for some 

important nonlinearities. Omitting important variables is also model 

misspecification. Other specification errors include incorrect functional form, 

correlation between explanatory variables and residuals and including an 

unnecessary or irrelevant variable. The F-statistic of the Ramsey Reset test for 

misspecification is 1.238499 with a probability of 0.2876. This result indicates that 

the model is correctly specified because we fail to reject the null hypothesis of no 

functional form misspecification at all conventional significance levels. Functional 

form misspecification results in biasness of the parameter estimators. Therefore, the 

estimators are unbiased.  

Finally, the Jarque-Bera statistic for testing the normality of the residuals is 0.146038 

with a probability of 0.929583 as shown in Table 7. Therefore, we fail to reject the 

null hypothesis of normality as the results indicate that the error term is normally 

distributed.  
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Table 7: Diagnostic Tests  

TEST  F-

STATISTIC  

P-

VALUE  

Serial Correlation: Breusch-Godfrey serial correlation 

LM test  

0.885323  0.4400  

Autoregressive Conditional Heteroskedasticity: White 

test  

1.038366  0.4825  

Ramsey RESET test: Functional form  1.238499  0.2876  

Normality: Jarque- Bera test  0.146038  0.929583  

Source: Computations by author  

5.7.2 Cusum and Cusum of Square Tests 

Parameter stability tests were later performed using the CUSUM and CUSUM of 

squares tests; Figures 5 and 6 show the results of the stability tests. Results for the 

CUSUM and CUSUM of squares tests indicate that parameters are stable as the 

recursive estimates are within the 5 percent band over the estimation period.   

       

 

                                           FIGURE 5: CUSUM TEST 
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    FIGURE 6: CUSUM OF SQUARE TEST 

 

5.7.3 Bounds Test for Cointegration  

The Bounds testing procedure for cointegrating relationships recommended by 

Pesaran and Shin (2001) was employed. The test indicates the existence of a 

cointegrating relationship between budget deficits and inflation at all the levels of 

significance. If the F statistic is greater than the critical value at a given significance 

level, we can reject the null hypothesis of no cointegration, and vice versa. Results in 

Table 8 show that the null hypothesis of no cointegration can be rejected, but we fail 

to reject the alternative hypothesis of a co-integrating relationship between budget 

deficits and inflation at 1 percent, 5 percent and 10 percent significance levels.  

Table 8: Bounds Test  

Source: computations by author  
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Inflation     8.017653   Cointegrated  
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59  

  

5.7.4 Shortrun Model  

 

In Table 9, the error correction term of -1.110982 reveal that the system corrected its 

previous period disequilibrium at a speed of 111.10 percent annually. Such a result 

implies an oscillatory approach towards the long-run equilibrium. At lag zero, a 1 

percent increase in budget deficits increased inflation by 0.8 percentage points. A 1 

percent increase in the first and second lags of budget deficits reduced inflation by 

2.6 and 1.1 percentage points respectively.   

The results in Table 9 also reveal that at lag zero, a 1 percent increase in the 

exchange rate increased inflation by 9.1 percentage points while at lag one a 1 

percent increase in the exchange rate reduced inflation by 23.1 percentage points. At 

lag one, a 1 percent increase in GDP reduced inflation by 322.6 percentage points. 

Table 9: Shortrun Dynamics  

  VARIABLE  COEFFICIENT  STD.  

ERROR  

T-STAT  PROB  

D(BDEF)  0.008733  0.002774  3.148083  0.0077***  

D(BDEF(-1))  -0.026441  0.006860  -3.854266  0.0020***  

D(BDEF(-2))  -0.011469  0.004558  -2.516116  0.0258**  

D(LEXC)  0.091869  0.027862  3.297304  0.0058 *** 

D(LEXC(-1))  -0.230655  0.047935  -4.811844  0.0003 *** 

D(LGDP(-1))  -3.226495  1.343932  -2.400788  0.0320 ** 

ECT(-1)  -1.110982  0.176834  -6.282637  0.0000 *** 

Source: Computations by author. In the table *, **, *** means statistically 

significant at 10%, 5% and 1% respectively.  

 

5.7.5 Longrun Model  

 

The long-run results in Table 10 reveal a positive and significant relationship 

between budget deficits and inflation at 1 percent significance level. A 1 percent 

increase in budget deficits increased inflation by approximately 3.57 percentage 
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points. These results support a similar study that found a significant positive 

association between budget deficits and inflation by Habibullah et al. (2014).  

 

The results in Table 10 also reveal a positive and significant relationship between 

exchange rate and inflation at 1 percent significance level. A 1 percent increase in 

exchange rate increased inflation by approximately 24.3 percentage points. The 

results support similar studies by Solomon and de Wet (2004).   

The study results in Table 10 also reveal a negative and significant relationship 

between GDP and inflation and the results are statistically significant at 1 percent 

significance level. A 1 percent increase in GDP reduced inflation by approximately 

119.4 percentage points. These results support similar studies that found a significant 

negative association between GDP and inflation by (Riaz et al. 2008).  

    Table 10: Longrun Coefficients  

VARIABLE  COEFFICIENT  STD. ERROR  T-STAT  PROB  

BDEF  0.035734  0.014798  2.414738  0.0312**  

LEXC  0.242651  0.055437  4.377079  0.0007***  

LGDP  -1.194267  0.357090  -3.344438  0.0053***  

Source: Computations by author. In the table *, **, *** means statistically 

significant at 10%, 5% and 1% respectively.  

 5.7.6 The Mean Average Lag Time  

Given the error correction parameter and the contemporaneous parameters in Table 

11, the mean average lag time (M.A.L) as derived by (Hendry, 1995) is calculated, to 

provide an indication of the number of months required for complete adjustment to 

equilibrium. The mean average lag time for adjustment is approximately 10.7 

months. Since budget deficits and inflation are cointegrated, the longrun pass through 

is recovered by 𝛽2 =
𝑤2

−𝑤1
. If β=1, there is complete pass through. From the results, 

β=0.032 which does not round off to one. Therefore, the results reveal that there is 

incomplete pass-through from budget deficits to inflation.   

The results also show that there is incomplete pass-through from exchange rate to 

inflation. =0.218 which does not round off to one. The mean average lag time for 
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adjustment to equilibrium is approximately 9.8 months.  The results reveal that there 

is complete pass-through from GDP to inflation. =1.075 which is approximately 

one. The mean average lag time for adjustment to equilibrium is approximately 33.8 

months. 

   Table 11: Longrun Pass Through and the Mean Average Lag Time  

                                         INDEPENDENT VARIABLE 

  BUDGET DEFICITS EXCHANGE RATE GDP 

𝛽 0.032 0.218 1.075 

M.A.L 10.707 9.809 33.824 

*Significant 5% significant level: Source: Computations by author 

 

5.8 The Error Correction Based Granger Causality Test Results 

The error correction based granger causality test was employed to further analyze the 

causal relationship between inflation and budget deficits. This study used chi-square 

p values under the wald test. The study did not use the F test probability values since 

the F test can lose power with a large number of variables and lags. In Table 12, the 

results reveal a unidirectional causality from budget deficits to inflation both in the 

shortrun and longrun. Solomon and de Wet (2004) also found similar results in 

Tanzania.   

A detailed report of the results is highlighted below.   

5.8.1 Shortrun Results  

In the shortrun results in Table 12, reveal:   

1. Unidirectional causality from budget deficits to inflation   

2. Unidirectional causality from exchange rate to inflation   

3. Unidirectional causality from budget deficits to exchange rate  

4. Unidirectional causality from budget deficits to GDP  

5. Unidirectional causality from exchange rate to GDP  
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6. Unidirectional causality from inflation to GDP  

5.8.2 Longrun Results 

 

In Table 12, longrun results reveal: 

  

1. Bi-directional causality between inflation and GDP, in the longrun.  

2. Unidirectional causality from budget deficits to inflation  

3. Unidirectional causality from exchange rate to inflation 

4. Unidirectional causality from budget deficits to exchange rate 

5. Unidirectional causality from budget deficits to GDP 

6. Unidirectional causality from exchange rate to GDP  

Appendix 3 contains the tables from which the results were extracted 

Table 12: Causality Analysis    

 DEPENDENT VARIABLE   

  INFLATION  BUDGET  

DEFICITS  

EXCHANGE  

RATE  

GDP  

D(INFLATION)  0.0548* -  -  0.0000***  

D(BUDGET  

DEFICITS)  

0.0427** 0.2118  0.0017***  0.0000*** 

D(EXCHANGE  

RATE)  

0.0150**  -  -  0.0015***  

D(GDP)  0.1701  -  -  0.0362**  

ECT  -1.110982  

(0.0000)***  

-1.517342  

(0.0000)***  

-0.707227  

(0.0000)***  

-0.313902  

(0.0018)***  

Source: Computations by author. In the table *, **, *** means statistically 

significant at 10%, 5% and 1% respectively.  
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5.9 Conditions Under Which Budget Deficits can be Inflationary in Zambia 

 

According to Tsikata (2017), Monetary Policy (MP) in Zambia seems to achieve 

multiple and often conflicting objectives. Three policy objectives seem to stand out 

under the current Monetary Policy Framework (MPF): containing the cost of credit, 

controlling inflation and, at certain occasions, controlling the nominal Exchange Rate 

(ER). Since those objectives often conflict, the Bank of Zambia (BOZ) ends up 

resorting to a peculiar instrument mix, including the use of unconventional and non-

market based measures. The outcome is consistent with some Monetary Policy 

stylized facts for Zambia: a) a smooth MPR (i.e. MPR changes are smaller than those 

implied by economic fundamentals), reflecting concerns over borrowing costs; b) the 

frequent use of quantitative-type measures, despite the move to an interest-rate 

operational framework, reflecting the unavoidable need for BoZ to change the policy 

stance; c) the frequent use of administrative and ad hoc measures, including moral 

suasion and coercive-type measures. These types of measures try to circumvent the 

constraints imposed by the market mechanism by adding frictions to it, allowing the 

Central Bank to pursue objectives – at least in short run – that otherwise would not 

have been possible.  

One key reason causing the “policy rate smoothness problem” seems to be that the 

Bank of Zambia appears to face constraints on its ability to adjust its Policy Rate 

(PR). Evidence shows that the difficulties faced by the Bank of Zambia to adjust 

fully the Monetary Policy Rate reflect public and political concerns over the cost of 

credit and, therefore, growth. While the monetary authority sets the Monetary Policy 

Rate, market conditions determine the interbank rate, which “transfers” to 

commercial banks the ownership of high interest rates. This kind of constraint is not 

unique to Zambia and is common in many other countries, and evinces the 

importance of operational independence.  

The lack of a coherent Monetary Policy Framework not only causes unintended 

consequences, but also some of them are precisely what the Central Bank (CB) is 

trying to avoid. The events from end-2015 are instrumental to reveal the type of 

dilemmas the Central Bank can face and the kind of distortions and costs created by 
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the absence of a coherent Monetary Policy Framework. Despite the success so far in 

stabilizing the Exchange Rate and inflation, the policy response created several 

distortions and unintended consequences, with large economic costs that could have 

been largely alleviated which include: Credit growth has collapsed and lending rates 

have soared. Liquidity risks, funding costs and lending rates soared following the 

liquidity crunch created by November's 2015 Monetary Policy reaction. 

Consequently, credit growth plunged, as it has been restricted to prime clients, 

conflicting with Bank of Zambia's objective of containing borrowing costs and 

increasing the supply of credit, harming financial inclusion and development  

The Monetary Policy response has threatened financial stability. The Monetary 

Policy instrument mix chosen by the Bank of Zambia transferred the costs and risks 

to the financial system, increased interest rate uncertainty, harming financial stability 

risks and hindering financial development.  

In a strange turn of events, Monetary Policy adversely affected fiscal policy. Fiscal 

policy, the main source of macroeconomic imbalances in Zambia, was strongly and 

adversely affected by the liquidity crunch. Facing challenging liquidity conditions 

and restrictions to access emergency lending, banks started not to fully rolling over 

maturing public securities. Tender sizes and subscription rates of public securities 

fell, adding an extra dimension to the fiscal challenges faced by the government. This 

created a curious situation in which "monetary dominance" constrained fiscal policy, 

which in its turn has also been a major constraint to Monetary Policy.  

The transmission mechanism of Monetary Policy has been impaired by the liquidity 

crunch. The yield curve was harmed as the Monetary Policy Rate sharply decoupled 

from the Overnight Interbank Rate (O.I.R) and longer rates, losing its relevance. 

Lending rates became less responsive to both the Monetary Policy Rate and 

interbank rates, as during the liquidity crunch banks had to pay very high interest 

rates to get liquidity via one-year term deposits, locking their funding costs for 

months ahead. Indeed, despite the recent fall in interbank rates, lending rates 

continue increasing.  

The interbank foreign exchange (FX) market has become dysfunctional. Bank of 

Zambia’s heavy intervention in the Foreign Exchange market trying to “discipline” 

market participants, including through moral suasion and forcible type measures, 
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such as forcing banks to buy a large volume of Foreign Exchange in end-2015, and 

the imposition of a very narrow bid-offer spread, displaced most Foreign Exchange 

transactions to bilateral trades, as banks have been afraid to trade through the 

interbank Foreign Exchange market.  Therefore, market liquidity has plunged and the 

Exchange rate has been unusually stable since then, potentially preventing the 

economy from properly adjusting to shocks. 

The overriding objective of Monetary Policy should be price stability. The Central 

Bank should have a clear mandate enshrined in the law to pursue price stability as its 

overriding objective. There are two main reasons why price stability should take 

precedence over other objectives. First, there is no long-run trade-off between 

inflation and real variables, while inflation impinge many economic costs, especially 

on the poor. Thus, the best way the Central Bank can contribute to maximize welfare 

is to achieve price stability. Second, there is a short run trade-off between inflation 

and growth, this could give rise to opportunistic behavior and generate political 

business cycles, which tend to reinforce themselves over time. Therefore, by making 

price stability the focal point of the Monetary Policy the Central Bank provides a 

coherent Monetary Policy Framework, decreasing macroeconomic uncertainty. In 

addition, a more stable economic environment decreases macroeconomic risks, 

reduce real interest rates (via lower risk premium) and, therefore, is conducive to 

financial development. Thus, price stability is a necessary condition for financial 

stability, another key objective of the Central Bank.  

The Central Bank's operational independence has a multidimensional nature that 

goes beyond a formal guarantee granted by law. There is vast and convincing 

evidence that the Central Bank can best pursue its mandate of price stability when it 

has operational independence. Therefore, it should formally have operational 

independence to fulfill its price stability mandate. The mere fact that the Central 

Bank has been granted a de jure operational independence does not mean it would be 

protected from political pressures and undue interference, as those work in different 

and sometimes indirect ways. Innumerable of other factors are relevant to protect the 

Central Bank and allow it to perform its functions in the best technical way possible.  

The law should provide operational independence to the Central Bank, which means 

it should be granted by the constitution. 2) The Monetary Policy Committee 
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members should have fixed-term mandates. Moreover, they should only be fired in 

very specific situations duly described in the legislation (e.g. conflict of interest, 

corruption). 3) The mandates of the Monetary Policy Committee members should not 

overlap with that of the president of the country. In this way, during each presidential 

term only a share of the Monetary Policy Committee members are replaced, limiting 

any possible improper influence on the formulation of MP. 4)  The members of the 

Monetary Policy Committee should have clear expertise in Monetary Policy, and 

should be approved by Congress. Those that are from the Central Bank staff should 

come from those departments that are closely related to the mandate of the Central 

Bank (e.g. research, economics). 5) No member of the Ministry of Finance or any 

other governmental body should participate in any internal committee of the Central 

Bank, even as an ex officio member. This is crucial to separate monetary from other 

policies (e.g. fiscal, developmental). 6) The Central Bank needs to be financially 

independent. This is another key dimension of independence, which has particular 

relevance in less developed countries. The Central Bank needs adequate resources to 

carry out its main duties (e.g. pay interest on Open Market Operations) and to cover 

its operational expenses (e.g. wages, operational costs, etc.). 7) The Central Bank 

should not provide advances and direct financing to the government. It is not 

uncommon in less developed countries to find institutional settings in which the 

Central Bank has de jure operational independence while at the same time the 

Central Bank Act allows financing to the government (e.g. Kenya), a practice that 

goes against the very rationale of independence.  

The Bank of Zambia should set clear and meaningful short and medium-run inflation 

targets. The inflation target should not be next year's inflation forecast (or driven by 

it), nor should it be set just a few months before the end of the year. The inflation 

target should be the focal point of any forward-looking Monetary Policy Framework, 

and any meaningful target needs to embody two main considerations:  

The target should be set well in advance. There are at least two reasons why the 

inflation target should be set with the due antecedence: 

It should consider the lags in the Monetary Policy transmission mechanism. Since 

Moetary Policy takes some time to affect inflation, the Central Bank needs to start 

acting early to meet the target. In addition, by acting pre-emptively the Monetary 
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Policy plays a stabilizing role in the economy, not only by preventing imbalances to 

grow but also because smaller adjustments in the Monetary Policy stance are needed, 

minimizing economics fluctuations.  

It should ideally reflect the longer-term Monetary Policy strategy. If inflation is 

above its aimed long-run level, the Central Bank should define a clear disinflation 

path, so that agents can plan accordingly and under lower uncertainty. Targets set 

well in advance could also help the Central Bank's intertemporal optimization 

problem. For example, if expected inflation undershoots next year's target due to, 

say, a benign supply shock, the Central Bank could opt not to loose Monetary Policy 

if the following year's inflation target is lower.  

The target should be clearly defined. Although there is no consensus on the best 

target design (e.g. point, range, interval), it seems undisputed that the ideal inflation 

target should not cause ambiguity, acting like a focal point to economic agents' 

expectations. This would suggest that the Central Bank should define a point target, 

rather than a range target (or interval). However, it is neither feasible, because 

Monetary Policy works with a lag and the economy is frequently hit by shocks, nor 

always desirable, because of short-run trade-offs, to meet a point target at all times. 

This would suggest that the Central Bank should set a target range to add flexibility 

and highlight the imprecise control it has over inflation in the shorter term. However, 

unless that range is very narrow, which risks inflation being often outside the target, 

ambiguity might dominate flexibility. Thus, a balance seems either to set a point 

target with an implicit interval or a tolerance interval in which the Central Bank 

clearly states that it would seek to reach its mid-point in the medium-run. 

On the other hand, African Forum and Network on Debt And Development (2016) 

notes that while inflation is painful for consumers, countries in debt like Zambia 

usually accommodate it because inflation makes existing debt (if it has a fixed 

interest rate) cheaper to service and repay. This is supported by governments, who 

are always deeply in debt, since a surge in inflation could float their problems away. 

Nevertheless, only unanticipated inflation reduces debt, since creditors negotiate the 

terms of each loan with a keen eye for anticipated inflation to ensure a reasonable 

real rate of return on their money. When inflation is volatile, creditors lose money 

and become wary about future lending, either demanding higher interest rates to 
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cover the added risk of inflation surprises or choosing not to lend at all. Because 

continued liquidity in the credit markets is vital to economic growth, governments 

cannot raise interest rates for any length of time without disrupting financial markets. 

Cutting expenditures has its limits; increasing taxes is another option. Although tax 

increases are politically and even economically risky, Zambia may need to raise tax 

rates to cover the projected costs. Tax design and the timing of an increase are 

complicated, and many redistributive issues need to be addressed during a policy 

shift. The increase in tax further increases the cost of production which results in 

higher prices of finished products. 

When the government borrows, it offers to pay an interest payment to those who buy 

the bonds. The interest rate attracts investors to lend the government money. Interests 

payments increase the total outstanding debt. The government sometimes resorts to 

increasing taxes or printing of money to pay for outstanding debt. In extreme cases, 

the government may increase the money supply to pay the debt, and this can lead to 

inflation. If the government sells short-term gilts to the banking sector then there can 

be an increase in the money supply, this is because banks see gilts as near money, 

therefore, they can maintain their lending to customers. 

Budget deficits imply lower taxes and increased Government spending (G), this may 

increase AD and cause higher real GDP and inflation. In the future, the government 

may have to increase taxes or cut spending in order to reduce the deficit. 

Ndulo et. al. (2009) noted that Zambia has for a long time been an undiversified and 

landlocked economy, exhibiting a very high dependence on copper exports. This 

makes the economy vulnerable to external shocks. A peculiar case is the impact of 

the global financial crisis in Zambia in 2008. Increased food and fuel prices pushed 

up the rate of inflation. However, the most important and immediate shock was when 

copper prices collapsed. The major transmission mechanisms of the global financial 

crisis include financial flows: There is free entry to investment in all sectors and a 

100% repatriation of profits and dividends. This makes the country vulnerable to 

external shocks. Trade flows: The share of total trade in GDP was 65% in 2008. This 

high dependence makes the country more vulnerable to external shocks. For instance, 
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the global financial crisis led to reduced demand for Zambia’s exports, as a result of 

a fall in global demand arising from the slowdown in global economic growth. 

Lastly, the most important role of mining one would argue is revenue contribution to 

government treasury. It is increasingly recognized that the most important potential 

benefit of mining is the contribution the sector makes to government revenue. 

Between independence and the start of state control of the mines in 1972, a large 

proportion of government revenue was derived from mining tax. Much of Zambia’s 

public infrastructure was built during this period, largely financed by mining. This 

source of public revenue collapsed owing to falling copper prices and 

nationalization, forcing substantial cutbacks in public expenditure. Now the mines 

are once again (mainly) privately owned, it is important that government secures a 

fair share of the industry’s revenues and uses them for the benefit of all Zambians. 

The fall in revenue increases the budget deficit which results in inflation as explained 

above. 
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CHAPTER SIX  

DISCUSSION OF RESULTS  

Results of the autoregressive distributed lag model reveal that there is a positive and 

significant longrun relationship between budget deficits and inflation. Results of the 

error correction based granger causality test further reveal that there is unidirectional 

causality from budget deficits to inflation both in the short and longrun. These results 

are similar to results by Solomon and de Wet (2014).  The study used data ranging 

from 1981 to 2016 since it’s the longest timeframe of data available for the key 

independent variable, budget deficits. The study required a long timeframe of time 

series data due to the nature and sensitivity of the ARDL model used for estimation. 

As explained in the methodology, the ARDL model is sensitive to structural breaks. 

Failure to recognise structural breaks can lead to invalid conclusions. The ARDL 

model is also sensitive to the optimal number of lags selected as earlier alluded to. 

With about 25 observations, the lag selection criteria has a tendency of 

underestimating the optimal number of lags. The data points used in the study were 

the longest available data points for budget deficits and were key in estimating the 

structural breaks. 

Factors that are key transmission mechanisms in explaining the causal relationship 

from budget deficits to inflation in Zambia include: Evidence of a fiscal dominant 

regime as established by (Chileshe and Longa 2016). If fiscal policy dominates 

monetary policy, the fiscal authority independently sets its budgets, announcing all 

current and future deficits and surpluses and thus determining the amount of revenue 

that must be raised through bond sales and seigniorage. The monetary authority must 

finance with seigniorage any discrepancy between the revenue required by the fiscal 

authority and the amount of bonds sold to the public. If the budget deficits cannot be 

financed by new bond sales, then the monetary authority is forced to create money 

and tolerate additional inflation. 

Secondly, under the Strong Fiscal Theory of the Price Level, money creation may not 

be the only channel through which fiscal policy becomes dominant and budget 

deficits cause inflation (Baldini and Ribeiro, 2008). The Strong Fiscal Theory of the 

Price Level argues that a fiscal dominant (non- Ricardian) regime exists when fiscal 

policy is not sustainable and government bonds are considered net wealth 
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(Woodford, 1998). The wealth effects can risk the objective of price stability despite 

monetary policy’s commitment to low inflation. Within this regime, the only way to 

make the government’s fiscal policy sustainable is through debt deflation, that is an 

increase in prices that erodes the real value of public debt and in turn the real value 

of financial wealth until a new equilibrium is reached. According to FTPL approach; 

monetary and fiscal policies should be conducted consistent with each other for the 

implementation of an effective economic policy. 

The mode of financing budget deficits supported by evidence of periods when 

deficits are financed through internal and external borrowing (Ministry of Finance, 

2012). One channel of financing deficits is external and domestic borrowing. This 

channel adds to the debt burden through interest payment, besides the tight 

conditions that may come with it. External borrowing results in public indebtedness 

which is among the key transmission mechanisms initiating causality from budget 

deficits to inflation as explained by the strong fiscal theory of the price level as well 

as (Kwon et al., 2009). The strong fiscal theory of the price level notes that if 

primary surpluses are uncorrelated with public liabilities, prices will have to adjust to 

ensure fiscal solvency.  

Another factor necessitating causality from budget deficits to inflation is institutional 

arrangements. Bleaney et al. (2015) showed that even among lower-income 

countries, institutions matter, making the relationship between fiscal deficits and 

inflation significantly stronger for countries with weak institutions. Zambia 

embarked on the development of a National Financial Sector Development (FSD) 

Policy to grow and transform the financial sector which is not yet fully developed 

(Ministry of Finance, 2017). There is a strong link between budget deficits and 

inflation if institutions (especially financial institutions) are not well established. 

With financial market fragility, there are no alternatives for the government to 

finance budget deficits so printing of money becomes an easy option. Therefore, the 

current state of the financial sector is one of the transmission mechanisms through 

which budget deficits cause inflation. Besides, when there is lack of Central bank 

independence due to political pressure, the government can legally impose opposing 

objectives and the central bank can have minimal say in refusing the government’s 

need to monetize the deficit. Political pressure hinders monetary policy from 

committing to the objective of price stability. Ceelo and Banda (2017) outlined the 
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requirements for successful implementation of monetary policy under an inflation 

targeting framework and finds that Zambia does not comply with the pre-conditions 

of inflation targeting. Besides, government’s representation on the Board and 

absence of a policy target agreement compromise the Bank’s independence. 

Moreover, fiscal policy dominates monetary policy in which case fiscal policy 

directly fuels inflationary pressures through aggregate demand and clearly influences 

the monetary policy transmission mechanism such as interest and exchange rates. 

Likewise, the central bank’s commitment to price stability is undermined by the lack 

of specific text in law making price stability the overriding objective. Furthermore, 

the lack of an explicit recognition in law for the separate creation of the monetary 

policy committee subordinates its decisions to the discretion of the Board which may 

wish to pursue other objectives.  

Fundanga (2009) also noted that the global financial meltdown caused a contagion 

effect to our foreign exchange market and led to volatility in the exchange rate of the 

Kwacha against major currencies. This development was partly a consequence of 

reduced earnings from copper exports arising from the fall in copper prices as 

reflected in the lower supply of foreign exchange on the market by mining 

companies. The depreciation of the Kwacha against major currencies partly 

contributed to higher inflation, particularly as Zambia remains dependent on imports 

for a wide variety of consumer goods as well as inputs for domestic production. 

Further, this unfavourable development had a strong role in shaping inflation 

expectations.  Declining copper prices and a severe electricity shortage are the 

biggest reasons for Zambia's economic crisis in 2015. The Zambian currency lost 

about 50 per cent of its value against the U.S. dollar in 2015, fuelling higher prices 

on imported goods. The price of Zambia's main staple food, maize meal, increased 

by 20 per cent because of higher input costs. Copper prices reduced by more than 20 

per cent over the past year, mostly because of weaker demand from China, Zambia's 

biggest trading partner thereby increasing the budget deficit. 

These results agree with the Strong Fiscal Theory of the Price Level which argues 

that a fiscal dominant (non- Ricardian) regime exists when fiscal policy is not 

sustainable and government bonds are considered net wealth (Woodford, 1998). The 

wealth effects can jeopardize the objective of price stability, even when monetary 

policy is not accommodative to fiscal needs and is committed to the objective of low 



73  

  

inflation. Within this regime, the only way to make the government’s fiscal policy 

sustainable is through debt deflation, that is an increase in prices that erodes the real 

value of public debt and in turn the real value of financial wealth until a new 

equilibrium is reached. Fiscal policy can directly cause inflation through its effect on 

aggregate demand. The results also agree with the weak fiscal theory of the price 

level where a fiscal dominant regime exists and fiscal policy intervenes on the 

monetary policy rule.  

The structural breaks in 1994 and 2008 suggest that Inflation is among economic 

indicators that track commodity prices (Chileshe et al. 2018). Zambia’s high 

dependence on commodity exports makes it very vulnerable to commodity price 

shocks. Zambia as well imports most of its consumer, intermediate and capital goods 

thereby making it vulnerable to foreign price shocks as well as exchange rate 

movements. Furthermore, the enhanced integration into the global financial system 

has made Zambia vulnerable to external financial shocks. The financial reforms of 

the 1990s to adjust to a free floating exchange rate in 1991 and complete 

liberalisation of capital and current account in 1994 imply that the rising net private 

capital inflow make Zambia very vulnerable to reversals. The higher level of 

financial integration and a liberal capital account coupled with flexible exchange rate 

makes Zambia’s macroeconomic performance and inflation in particular more 

vulnerable to external financial shocks.  
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CHAPTER SEVEN 

 

CONCLUSION AND POLICY IMPLICATIONS 

7.1 Conclusion  

Given the consistent inflationary pressure in Zambia and persistent budget deficits, 

the paper sought to investigate the inflationary effects of budget deficits. Firstly, the 

study determined the impact of budget deficits on inflation using the autoregressive 

distributed lag model. Secondly, the study verified the causal relationship between 

budget deficits and inflation using the error correction based granger causality test.   

For the preliminary tests, the results reveal that budget deficits are integrated of order 

zero while inflation, GDP and exchange rate are integrated of order one. Using the 

Akaike Information Criteria, the optimal number of lags selected was four. The bai 

Peron multiple breakpoint test shows that there were structural breaks in 1994 and 

2008. The structural breaks were included as dummy variables in the ARDL model.  

Inflation and budget deficits are the key variables of interest in the study while 

exchange rate and GDP are control variables. Results of the autoregressive 

distributed lag model show that budget deficits have a positive and significant 

relationship with inflation. The error correction term of -1.110982 reveal that the 

system corrects its previous period disequilibrium at a speed of 111.10 percent 

annually. Such a result implies an oscillatory approach towards the long-run 

equilibrium. The results also reveal that there is incomplete pass-through from 

budget deficits to inflation. The mean average lag time for complete adjustment to 

equilibrium is approximately 10.7 months.   

The error correction based granger causality test was employed to further analyze the 

causal relationship between budget deficits and inflation. The results reveal a 

unidirectional causality from budget deficits to inflation both in the shortrun and 

longrun.  Effects of budget deficits on inflation are country specific. However, 

studies in Sub-Saharan African countries have revealed atleast unidirectional 

causality from budget deficits to inflation both. These studies include: Sanya et. al. 

(2017) and Solomon et. al (2004). Very few studies have been done in Zambia on 

this subject and unlike the results of this study, the results of the study by Bulawayo 
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et. al. (2018) revealed that there was no cointegration. The current study took into 

account the effect of structural breaks and that could be the reason for the difference 

in results. 

The study further analysed conditions under which budget deficits can be 

Inflationary in Zambia. From the analysis, external shocks, fiscal dominant regime, 

lack of central bank independence and multiple objectives by the central bank are 

key factors necessitating budget deficits to cause inflation in Zambia. 

7.2 Recommendations  

  

The results of this study have interesting implications for Zambia. The results clearly 

indicate that:  

1) Since budget deficits are inflationary in Zambia, there is need for enhanced 

coordination between monetary and fiscal policy to control inflation. Empirical 

evidence indicates that there is no coordination between fiscal and monetary policy 

in Zambia, (Ceelo, 2017) and (Chileshe and Longa, 2016) 

2) Lowering budget deficits would help to control inflation.  

Achieving this objective by cutting investment expenditures would be 

counterproductive for output growth. Thus, the government should consider 

alternative means of achieving sustainable levels of the budget deficits, such as:   

a) Measures to cut unproductive government expenditures  

b) Increasing partnerships with the private sector to leverage private sector  

resources for economic growth. E.g through Public Private Partnerships.  

 

In conclusion, a much larger data set could facilitate further research and as a result 

improve the accuracy of the results.    
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APPENDICES 

APPENDIX 1: UNIT ROOT TESTS  

INFLATION  

ADF TEST  

Null Hypothesis: D(INFLATION) has a 

unit root Exogenous: Constant, Linear 

Trend 
Lag Length: 1 (Automatic - based on AIC, maxlag=1) 

Phillips-Perron test statistic 0.0002 
Test critical values: 1% level 

5% level 
10% level 

-3.548490 
-3.207094 

 

*MacKinnon (1996) one-sided p-values.   

Residual variance (no correction) 
HAC corrected variance (Bartlett kernel) 

  934.1699 
 630.8464 

BUDGET DEFICITS  

ADF TEST  

Null Hypothesis: BD_GDP has a unit root 
Exogenous: Constant, Linear Trend 
Lag Length: 0 (Automatic - based on AIC, maxlag=1) 

  

 t-Statistic   Prob.* 

Augmented Dickey-Fuller test statistic 0.0001 
Test critical values: 1% level 

5% level -3.544284 

10% level -3.204699 

 

Test critical values: 1% level 
 5% level -3.552973 
 10% level -3.209642 

 

*MacKinnon (1996) one-sided p-values. 

PP TEST  

Null Hypothesis: D(INFLATION) has a unit root 
Exogenous: Constant, Linear Trend 
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 

 

Adj. t-Stat   

Prob.* 

t-Statistic   Prob.* 

Augmented Dickey-Fulle r test statistic -6.422147  0.0000 
-4.262735 
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*MacKinnon (1996) one-sided p-values.   

PP TEST  

Null Hypothesis: BD_GDP has a unit root 
Exogenous: Constant, Linear Trend 
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel 

Augmented Dickey-Fuller test statistic 0.0024 
Test critical values: 1% level 

5% level -3.548490 

10% level -3.207094 

*MacKinnon (1996) one-sided p-values. 

PP TEST  

Null Hypothesis: D(EXCHANGERATE) has a unit root 
Exogenous: Constant, Linear Trend 
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel 

 

Adj. t-Stat   

Prob.* 
Phillips-Perron test statistic 0.0024 
Test critical values: 1% level 

5% level -3.548490 
10% level -3.207094 

*MacKinnon (1996) one-sided p-values. 

 

Residual variance (no correction)  656906.6 

Test critical values: 1% level 
5% level 
10% level 

-3.544284 
-3.204699 

 

*MacKinnon (1996) one-sided p-values.   

Residual variance (no correction) 
HAC corrected variance (Bartlett kernel) 

  138.3902 
 138.1699 

EXCHANGE RATE  

ADF TEST  

Null Hypothesis: D(EXCHANGERATE) has a unit root 
Exogenous: Constant, Linear Trend 
Lag Length: 0 (Automatic - based on AIC, maxlag=1) 

  

t-Statistic   Prob.* 

Adj. t-Stat   Prob.* 

Phillips-Perron test stati stic -5.952224  0.0001 
-4.243644 
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HAC corrected variance (Bartlett kernel)  656906.6 

  

GDP ADF TEST  

Null Hypothesis: D(GDP) has a unit root 
Exogenous: Constant, Linear Trend 
Lag Length: 0 (Automatic - based on AIC, maxlag=6) 

Phillips-Perron test statistic 0.0032 
Test critical values: 1% level 

5% level -3.548490 
10% level -3.207094 

*MacKinnon (1996) one-sided p-values.  

Residual variance (no correction)  2.53E+18 
HAC corrected variance (Bartlett kernel)  3.08E+18 

  

  

  

  

  

  

  

  

  

 

Test critical values: 1% level 
5% level 
10% level 

-3.548490 
-3.207094 

 

*MacKinnon (1996) one-sided p-values. 

 

PP TEST  

Null Hypothesis: D(GDP) has a unit root 
Exogenous: Constant, Linear Trend 
Bandwidth: 3 (Newey-West automatic) using Bartlett  kernel 

 

Adj. t-Stat   Prob.* 

t-Statistic   Prob.* 

Augmented Dickey-Fulle r test statistic -4.599237  0.0042 
-4.252879 
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    APPENDIX 2: FINDINGS  

SUMMARY STATISTICS  

 Mean 
 Median 
 Maximum 
 Minimum 
 Std. Dev. 
 Skewness 
 Kurtosis 

 Jarque-Bera 
 Probability 

 Sum 
 Sum Sq. Dev. 

 Observations 

LINFL 
 3.194992  

3.088702  

5.236728  

1.887070  

0.924963  

0.585512  

2.452544 

 2.506508  

0.285574 

 115.0197 
 29.94448 

 36 

BD_GDP 
 23.85231  

19.34911  

88.48700  

13.56341  

12.81366  

3.714228  

19.15497 

 474.2474 
 0.000000 

 858.6830 
 5746.643 

 36 

LEXCHANG... 
 4.364474  

4.211112  

8.471961 
-0.692102  

3.040656  

0.010832  

1.386356 

 3.906476  

0.141814 

 157.1211 
 323.5956 

 36 

LGDP 
 24.70473  

24.50024  

25.55161  

24.31458  

0.407945  

0.903057  

2.341679 

 5.543157  

0.062563 

 889.3702 
 5.824656 
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BAI PERRON MULTIPLE BREAKPOINT TEST  

Multiple breakpoint tests 
Bai-Perron tests of L+1 vs. L sequentially determined breaks 
Date: 12/02/18   Time: 20:08 
Sample: 1981 2016 
Included observations: 36 
Breaking variables: BD_GDP LEXCHANGERATE LGDP C 
Break test options: Trimming 0.15, Max. breaks 5, 

Sig. level 0.05 Allow heterogeneous error 

distributions across breaks 

 

 Sequential F-statistic determined breaks:  2 

  
Scaled Critical 

Break Test   F-statistic F-statistic Value** 

0 vs. 1 * 19.57553 78.30213 16.19 
1 vs. 2 * 8.452883 33.81153 18.11 
2 vs. 3 2.913563 11.65425 18.93 

* Significant at the 0.05 level. 
** Bai-Perron (Econometric Journal, 2003) critical values. 

Break dates: 
 Sequential Repartition 

 
  

  

 

 

 

 

1 1995 1994 
2 2008 2008 
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THE ARDL MODEL (4,3,2,4)  

Selected Model: ARDL(4, 3, 2, 4) 

Variable Coefficient Std. Error t-Statistic Prob.*   

LINFL(-1) -0.012709 0.249782 -0.050881 0.9602 
LINFL(-2) -0.379990 0.197237 -1.926565 0.0762 
LINFL(-3) -0.022164 0.153042 -0.144823 0.8871 
LINFL(-4) 0.303881 0.145675 2.086017 0.0572 

BUDGETDEFICITS 0.008733 0.005821 1.500298 0.1574 
BUDGETDEFICITS(-1) 0.004526 0.006116 0.740062 0.4724 
BUDGETDEFICITS(-2) 0.014972 0.006945 2.155780 0.0504 
BUDGETDEFICITS(-3) 0.011469 0.007107 1.613709 0.1306 

LEXCHANGERATE 0.091869 0.033918 2.708550 0.0179 
LEXCHANGERATE(-1) -0.052944 0.043833 -1.207855 0.2486 
LEXCHANGERATE(-2) 0.230655 0.126822 1.818729 0.0921 

LGDP -2.131490 2.384855 -0.893761 0.3877 
LGDP(-1) -2.421814 3.040043 -0.796638 0.4400 
LGDP(-2) 3.188326 2.168013 1.470621 0.1652 
LGDP(-3) -2.059320 2.176890 -0.945992 0.3614 
LGDP(-4) 2.097489 1.585052 1.323293 0.2085 
SHOCK1 -1.666379 0.563995 -2.954596 0.0112 
SHOCK2 1.790946 1.004358 1.783174 0.0979 

C 35.14172 15.73747 2.232997 0.0438 

R-squared 0.981757    Mean dependent var 3.249715 
Adjusted R-squared 0.956496    S.D. dependent var 0.962711 
S.E. of regression 0.200798    Akaike info criterion -0.086323 
Sum squared resid 0.524157    Schwarz criterion 0.783957 
Log likelihood 20.38117    Hannan-Quinn criter. 0.202150 
F-statistic 38.86576    Durbin-Watson stat 1.749786 
Prob(F-statistic) 0.000000  
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SHORTRUN DYNAMICS  

 
ECM Regression 

Case 3: Unrestricted Constant and No Trend 

Variable Coefficient Std. Error t-Statistic Prob.    

C 35.14172 5.562252 6.317893 0.0000 
D(LINFL(-1)) 0.098273 0.150985 0.650878 0.5265 
D(LINFL(-2)) -0.281717 0.112210 -2.510629 0.0261 
D(LINFL(-3)) -0.303881 0.114720 -2.648899 0.0201 

D(BUDGETDEFICITS) 0.008733 0.002774 3.148083 0.0077 
D(BUDGETDEFICITS(-1)) -0.026441 0.006860 -3.854266 0.0020 
D(BUDGETDEFICITS(-2)) -0.011469 0.004558 -2.516116 0.0258 

D(LEXCHANGERATE) 0.091869 0.027862 3.297304 0.0058 
D(LEXCHANGERATE(-1)) -0.230655 0.047935 -4.811844 0.0003 

D(LGDP) -2.131490 1.766082 -1.206903 0.2490 
D(LGDP(-1)) -3.226495 1.343932 -2.400788 0.0320 
D(LGDP(-2)) -0.038169 1.204158 -0.031698 0.9752 
D(LGDP(-3)) -2.097489 1.254978 -1.671336 0.1185 

SHOCK1 -1.666379 0.236971 -7.031996 0.0000 
SHOCK2 1.790946 0.314858 5.688108 0.0001 

CointEq(-1)* -1.110982 0.176834 -6.282637 0.0000 

  

    

LONGRUN MODEL  

Levels Equation 
Case 3: Unrestricted Constant and No Trend 

 

 Variable Coefficient Std. Error t-Statistic Prob.    

BUDGETDEFICITS 0.035734 0.014798 2.414738 
LEXCHANGERATE                  0.242651 0.055437 4.377            

LGDP                                  -1.194267 0.357090     -3.344438 

0.0312 

0.0007 
0.0053 
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THE F BOUNDS TEST  

 

F-Bounds Test Null Hypothesis: No levels relationship 

Test Statistic Value Signif. I(0) I(1) 

  
Asymptotic: n=1000 

 

F-statistic  8.017653 10%   2.72 3.77 
K 3 5%   3.23 4.35 

  2.5%   3.69 4.89 

  1%   4.29 5.61 

Actual Sample Size 32 

Finite Sample: n=35 
10%  2.958 4.1 5%  3.615 4.913 
1%   5.198 6.845 

Finite Sample: n=30 
10%   3.008 4.15 

  5%   3.71 5.018 

  1%   5.333 7.063 

  

DIAGNOSTIC TESTS NORMALITY TEST  

 

         

BREUSCH-GODFREY SERIAL CORRELATION LM TEST  

Breusch-Godfrey Serial Correlation LM Test: 
Null hypothesis: No serial correlation at up to 2 lags 

  

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 

S e r i e s :   R e s i d u a l s 
S a m p l e   1 9 8 5   2 0 1 6 
O b s e r v a t i o n s   3 2 

Mean       -8.88e-15 
Median    0.010159 
Maximum   0.323152 
Minimum  -0.258509 
Std. Dev.    0.130032 
Skewness    0.120005 
Kurtosis    3.227867 

Jarque-Bera  0.146038 
Probability  0.929583 
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F-statistic 0.885323    Prob. F(2,11) 0.4400 
Obs*R-squared 4.436790    Prob. Chi-Square(2) 0.1088 

  

HETEROSKEDASTICITY TEST  

Heteroskedasticity Test: White 
Null hypothesis: Homoskedasticity 

F-statistic 1.038366    Prob. F(18,13) 0.4825 
Obs*R-squared 18.87308    Prob. Chi-Square(18) 0.3997 
Scaled explained SS 3.469675    Prob. Chi-Square(18) 0.9999 

  

 

RAMSEY RESET TEST  

Ramsey RESET Test 
Equation: UNTITLED 
Specification: LINFL   LINFL(-1) LINFL(-2) LINFL(-3) LINFL(-4) BD_GDP 
        BD_GDP(-1) BD_GDP(-2) BD_GDP(-3) LEXCHANGERATE 
        LEXCHANGERATE(-1) LEXCHANGERATE(-2) LGDP LGDP(-1) LGDP( 
        -2) LGDP(-3) LGDP(-4) DV1 DV33 C  
Omitted Variables: Squares of fitted values 

Value df Probability 
t-statistic 1.112879 12 0.2876 F-statistic 1.238499 (1, 

12) 0.2876 
Likelihood ratio  3.143121  1  0.0762 

  

   

MULTICOLLINEARITY TEST  

 
Correlation 

Probability  

BD_GDP LEXCHANG... LGDP  LM2  LDEBT  LINFL  
LINFL  1.000000 

-----      

BD_GDP  0.352077 1.000000     

 0.0352 -----      

LEXCHANGERATE  0.525725 -0.129585 1.000000    

 0.0010 0.4513 -----     

LGDP  -0.715430 -0.253552 -0.366119 1.000000   

 0.0000 0.1357 0.0281 -----    

LM2  -0.695007 -0.291906 -0.292721 0.991078 1.000000  

 0.0000 0.0841 0.0832 0.0000 -----   

LDEBT  0.762541 0.200305 0.604262 -0.815568 -0.800297 1.000000 

 0.0000 0.2415 0.0001 0.0000 0.0000 -----  
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APPENDIX 3: CAUSALITY ANALYSIS  

DEPENDENT VARIABLE- INFLATION SHORTRUN MODEL WALD 

TESTS INFLATION  

Wald Test: 
Equation: Untitled 

Test Statistic Value df Probability 

F-statistic  2.536334 (3, 13)  0.1021 
Chi-square  7.609003  3  0.0548 

Null Hypothesis: 

C(2)=C(3)=C(4)=0 

Null Hypothesis 

Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(2) 
C(3) 
C(4) 

-0.379990 
-0.022164 
 0.303881 

 0.197237  

0.153042 
 0.145675 

Restrictions are linear in coefficient 

BUDGET DEFICITS  

Wald Test: 
Equation: Untitled 

s.  

Test Statistic Value df Probability 

F-statistic  2.721670 (3, 13)  0.0872 
Chi-square  8.165010  3  0.0427 

Null Hypothesis: C(5)=C(6)=C(7)=0 

Null Hypothesis Summary: 

  

Normalized Restriction (= 0) Value Std. Err. 

C(5)  0.873286  0.582075 
C(6)  0.452597  0.611566 
C(7)  1.497217  0.694513 

Restrictions are linear in coefficients.   
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 EXCHANGE RATE  

Wald Test:   
Equation: Untitled 

Test Statistic Value df Probability 

F-statistic  4.198632 (2, 13)  0.0392 
Chi-square  8.397264  2  0.0150 

Null Hypothesis: C(8)=C(9)=0 

Null Hypothesis Summary: 

  

Normalized Restriction (= 0) Value Std. Err. 

C(8)  1.146862  0.710699 
C(9)  0.091869  0.033918 

Restrictions are linear in coefficients. 

  

GROSS DOMESTIC PRODUCT  

Wald Test:   
Equation: Untitled 

Test Statistic Value df Probability 

F-statistic  1.604284 (4, 13)  0.2320 
Chi-square  6.417134  4  0.1701 

Null Hypothesis: 

C(10)=C(11)=C(12)=C(13)=0 

Null Hypothesis Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(10) -0.052944  0.043833 
C(11)  0.230655  0.126822 
C(12) -2.131490  2.384855 
C(13) -2.421814  3.040043 

Restrictions are linear in coefficients. 

   

SECOND: DEPENDENT VARIABLE – BUDGET DEFICITS LAG 

SELECTION CRITERIA  

 Lag LogL LR FPE AIC SC HQ 

0 -36.47734 NA   0.000284  3.180445  3.906024  3.424580 
1  54.88332   138.4252*   3.05e-06* -1.386868   0.064291*  -0.898597* 
2  66.16539  14.35900  4.49e-06 -1.100933  1.075805 -0.368527 
3  91.20611  25.79953  3.22e-06  -1.648855*  1.253462 -0.672314 
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SHORTRUN MODEL BUDGET DEFICITS  

WALD TEST  

Wald Test: 
Equation: Untitled 

Test Statistic Value df Probability 

t-statistic -1.281304  25  0.2118 
F-statistic  1.641740 (1, 25)  0.2118 
Chi-square  1.641740  1  0.2001 

Null Hypothesis: C(2)=0 
Null Hypothesis Summary: 

  

Normalized Restriction (= 0) Value Std. Err. 

C(2) -0.204135  0.159318 

Restrictions are linear in coefficients.   

 

THIRD: DEPENDENT VARIABLE- GROSS DOMESTIC PRODUCT LAG 

SELECTION CRITERIA  

 Lag LogL LR FPE AIC SC HQ 

0 -53.63231 NA   0.000813  4.234343  4.789434  4.415289 
1  49.03034  158.9615  3.12e-06 -1.356796 -0.061582 -0.934588 
2  66.69351  22.79118  3.09e-06 -1.464097  0.571240 -0.800628 
3  91.44128  25.54609  2.20e-06 -2.028470  0.746989 -1.123739 
4  108.8617  13.48681  3.16e-06 -2.120112  1.395469 -0.974120 
5  163.2883   28.09113*  6.49e-07* -4.599245* -0.343541* -3.211992* 
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SHORTRUN MODEL  

WALD TESTS  

BUDGET DEFICITS  

Wald Test: 
Equation: Untitled 

Test Statistic Value df Probability 

F-statistic  15.96599 (5, 7)  0.0010 
Chi-square  79.82996  5  0.0000 

Null Hypothesis: 

C(6)=C(7)=C(8)=C(9)=C(10)=0 

Null Hypothesis Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(6) 
C(7) 
C(8) 
C(9) 
C(10) 

 0.106351  

0.232413  

0.400458  

0.028383 
 0.262800 

 0.057648  

0.082711  

0.088242  

0.087001 
 0.098038 

Restrictions are linear in coefficients. 

EXCHANGE RATE  

Wald Test: 
Equation: Untitled 

  

Test Statistic Value df Probability 

F-statistic  15.96599 (5, 7)  0.0010 
Chi-square  79.82996  5  0.0000 

Null Hypothesis: 

C(6)=C(7)=C(8)=C(9)=C(10)=0 

Null Hypothesis Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(6)  0.106351  0.057648 
C(7)  0.232413  0.082711 
C(8)  0.400458  0.088242 
C(9)  0.028383  0.087001 
C(10)  0.262800  0.098038 

Restrictions are linear in coefficients.   
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INFLATION  

Wald Test: 
Equation: Untitled 

Test Statistic Value df Probability 

F-statistic  8.705255 (4, 7)  0.0075 
Chi-square  34.82102  4  0.0000 

Null Hypothesis: 

C(13)=C(14)=C(15)=C(16)=0 

Null Hypothesis Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(13) 
C(14) 
C(15) 
C(16) 

 0.007408 -

0.005831 
-0.028141 
-0.106256 

 0.003196  

0.002396  

0.021038 
 0.019028 

Restrictions are linear in coefficients. 

GDP  

Wald Test: 
Equation: Untitled 

  

Test Statistic Value df Probability 

F-statistic  2.566513 (4, 7)  0.1307 
Chi-square  10.26605  4  0.0362 

Null Hypothesis: 

C(2)=C(3)=C(4)=C(5)=0 

Null Hypothesis 

Summary: 

Normalized Restriction (= 0) Value Std. Err. 

C(2) -0.195943  0.269107 
C(3) -0.174867  0.290668 
C(4)  0.202932  0.185524 
C(5) -0.297925  0.118348 

Restrictions are linear in coefficients.   

FOURTH: DEPENDENT VARIABLE- EXCHANGE RATE  

 

LAG SELECTION CRITERIA  

 Lag LogL  LR FPE AIC SC HQ 

0 -156.1129  NA   0.220364  9.835022  10.54604  10.08047 
1 -63.57979   142.7654*     0.002860*    5.461702*        6.883735*       5.952588* 
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SHORTRUN COEFFICIENTS BUDGET DEFICITS  

Wald Test: 
Equation: Untitled 

Test Statistic Value Df Probability 

t-statistic  3.146798  26  0.0041 
F-statistic  9.902339 (1, 26)  0.0041 
Chi-square  9.902339  1  0.0017 

Null Hypothesis: C(2)=0 
Null Hypothesis Summary: 

  

Normalized Restriction (= 0) Value Std. Err. 

C(2)  0.823721  0.261765 

Restrictions are linear in coefficients.   
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