
TWIN DEFICITS PHENOMENON IN MALDIVES 

-AN ECONOMETRIC ENQUIRY 

Thesis submitted to the 

University of North Bengal 

in Fulfillment of the Requirement for the Degree 

Of 
DOCTOR OF PHILOSOPHY 

In 
ECONOMICS 

By 

I<ANCHAN DATTA, M.A., M.Phil. 
Senior Lecturer in Economics, 

St. Joseph's College 
Darjeeling 

Under the Supervision of 

Prof. Chandan Kumar Mukhopadhyay, Ph.D (Illinois, U.S.A) 

DEPARTMENT OF ECONOMICS 
UNIVERSITY OF NORTH BENGAL 

RAJA RAMMOHANPUR, DARJEELING 
WEST BENGAL, INDIA 

2009 



STOCKTAKiNG-2011 I 

z 5 APR :010 



ACKNOWLEDGEMENTS 

Twin Deficits phenomenon has received greater attention during the 1980s, 1990s 

and early 2000s in macroeconomic literature. Econometric verification of this 

problem with the help of latest methodology has not been found on Maldivian 

economy. This research is an attempt in this direction. This is expected to provide 

valuable policy prescriptions and an addition to a stock of knowledge about the 

Maldivian Economy. 

Initial birth of an idea of doing research in this area goes to respected supervisor 

Professor Chandan Kumar Mukhopadhyay. I would like to express my deep sense of 

gratitude and my respectful pronam to Professor Chandan Kumar Mukhopadhyay, 

Ph.D (Illinois, USA) of the Department of Economics, North Bengal University. I 

thank God, for giving me an opportunity for doing research Uf!der such a great 

academic personality and great human being with magnificent magnanimity. The 

present work would have never been complete without his able guidance, valuable 

suggestions, advice and encouragements. He regularly inspired me during the course 

of my present study and went through each and every step of the present work and 

suggested many improvements despite the heavy pressure of his academic and 

personal research involvements. I not only got the chances of receiving academic 

insights from him but also learnt how a sensitive person can think for the weaker and 

poorer sections of the society. I also learnt how self-esteem is essential for 

accelerating the pace of self-confidence. I am inspired with his advice "No one comes 

to the earth with complete knowledge, One acquires it through relentless effort and 

dedication". 

My special thanks goes to Shyam Charan Barman, Lecturer in 

Economics, Balurghat College, Biswajit Maitra, Shankar Prasad Acharya, Director, 

Nepal Rastra Bank, and to some of my colleagues. I am than/ifui especially to 

Upendra Nath Barman, and Salil Mukherjee who constantly encouraged me for 

successful completion of my Ph.D work. 



Finally, my heartfelt thank goes to my wife Parna Basu Datta, and son Surya who 

shared enduring compassion which gave me respite during my frequent detachment 

from them along the journey of this research study. I am also thanliful to other family 

members, relatives, friends, well-wishers and. neighbors who constantly encouraged 

and supported me in completing my research work and provided me with the moral 

support during the moments of exhaustion. 

Kanchan Datta 



.. ; ! :_", : ~ 

CONTENTS 

CHAPTER- I: INTRODUCTION 

1.1 Twin Deficits and Twin Deficit Hypothesis 

1.2 Origin of the Problem 

1.3 Twin Deficits :Theoretical Basis 

1.4 Twin Deficits: Transmission Mechanism 

1.5 Ricardian Equivalence Hypothesis (REH) 

1.6 Objective ofthe Study 

1. 7 Plan ofthe Study 

Page no 

1-6 

CHAPTER- IT: AN OUTLINE OF MALDIVIAN ECONOMIC ENVIRONMENT 7-15 

2.1 Introduction 

2.2 Important Sectors of the Economy of Maldives 

2.2.1 Tourism 

2.2.2 Fishing 

2.2.3 Agriculture 

2.2.4 Industry and Manufacturing 

2.2.5 Production, Prices and Employment 

2.2.6 Fiscal Policy 

2.2.7 Financial Sector and Monetary Developments 

2.2.8 Balance ofPayments and the External Sector 

2.2.9 Trade and Policy Objectives 

2.2.10 Trade Agreements and Arrangements 

2.2.11 Investment Policies and Procedures 

2.2.12 Supply Side Constraints 

2.2.13 Environments 

2.2.14 The Macro-Variables for the Study 

CHAPTER- lll: LITERATURE SERVEY 

3.1 Introduction 

3.2 Twin Deficit Hypothesis 

3.3 Empirical Models and Findings 

3.4 Several Important Studies 

16-26· 



3.5 Chapter Summary. 

CHAPTER- IV: DATA AND METHODOLOGY 

4.1 Introduction 

4.2 Nature, Period of Study and Source ofData 

4.3 Methodology 

4.4 Stationarity and Unit Root Test: Relevance 

4.5 Dickey-Fuller Unit Root Test 

4.6 Augmented Dickey- Fuller Unit Root Test 

4.7 The Dickey-Fuller-GLS Unit Root Test 

4.8 Phillips-Perron Unit Root Test 

4.9 KPSS Unit Root Test 

4.10 ERS Point Optimal Test 

4.11 NG and Perron Test 

4.12 Correlogram 

4.13 Cointegration Test 

4.14 Engle- Granger Cointegration Test 

4.15 Johansen Maximum Likelihood Cointegration Test 

4.16 Vector Error Correction Modeling 

4.17 Granger Causality Tests 

4.18 Vector Autoregression (V AR) Modeling 

· 4.18.1 The VAR Model 

4.19 Impulse Response Functions 

4.20 Variance Decompositions 

27-36 

CHAPTER- V: STATIONARITY AND INTEGRABILITY OF BUDGET DEFICITS AND 

TRADE DEFICITS 

5 .I Introduction 

5.2 Time Plots of Budget Deficit (BD1) and Trade Deficit (TD1) 

5.3 Test of Stationarity: Augmented Dickey Fuller (ADF) Test 

5.4 Results of ADF Tests 

5.5 Findings From ADF Tests 

5.6 Results of the Phillips -Perron Unit Root Tests 

5.7 Findings From the Phillips -Perron Tests 

5.8 Correlogram Analysis for Stationarity. 

37-46 



5.9 Findings From the Figures 5.2 and 5.3 

5.10 Findings From the Figures 5.4 and 5.5 

5.11 Time plots ofthe DBD1 and DTD1 series 

5.12 Summary ofFindings on Stationarity 

CHAPTER- VI: STUDY OF COINTEGRATION 

6.1 Introduction 

6.2 Engle-Granger Cointegration Test: The Model 

6.3 Results of Estimation of the Equation (6.1) 

6.4 Test of Stationarity of Residuals 

6.5 Findings From the Tables 6.1-6.2 

6.6 Stationarity of Residuals u,: Correlogram Study. 

6. 7 Findings From the Correlogram 

6.8 Cointegration Between BD1 and TD1: The CRDW Method 

6.9 Findings From the CRDW Test 

6.10 Cointegration Between BD1 and TD1: Johansen Cointegration Test 

6.11 Findings From the Table 6.4 

6.12 Findings From the Table 6.5 

6.13 Overview ofFindings in Sections 6.11 and 6.12 

47-56 

6~14 Engle-Granger Test ofCointegration Between BD1 and TD1(with First Differenced Data Sets): 

the Model ( v, ) 
6.15 Results of Estimation of the Equation (6.5) 

6.16 Stationarity of the Residuals (v,) 

6.17 Findings From the Table (6.6)- (6.7) 

6.18 Stationarity of ( v, ) Through the Study of Correlogram 

6.19 Findings From the Correlogram of the Residuals (v,) 

6.20 Cointegrated Between DBD1 and DTD1 Through the Johansen Method. 

6.21 Findings From the Table 6.8 

6.22 Summary of the Findings in Chapter VI 

CHAPTER-VII: STABIT.ITY OF THE LONG-RUN RELATIONSHIP BETWEEN TRADE 

DEFICIT AND BUDGET DEFICIT IN MALDIVES 57-61 

7.1 Introduction 

7.2 The Estimable VEC Model 

7.3 Results ofthe Estimation [Equations (7.1)-(7.2)] 



7.4 Stability of the VEC Model 

7.5 Findings From the Table 7.1 [Equation 7.1] 

7.6 Economic Interpretations ofthe Findings 

7.7 Findings From the Table 7.1(Equation 7.2) 

7.8 Economic Interpretation of the Findings From the Table 7.1 [Equation 7 .2] 

7.9 Summary of the Chapter VII 

CHAPTER- Vlll: DYNAMIC RELATIONSHIP BETWEEN TRADE DEFICIT AND 

BUDGET DEFICIT IN MALDIVES-VECTOR AUTOREGRESSION (V AR) MODEL 

8.1 Introduction 

8.2 The V AR Model 

8.3 Features of the VAR Model 

8.4 Selection of the Lag Length 

8.5 The Estimable V AR Model 

8.6 Results of Estimation of the VAR Model [Equations (8.3)-(8.4)] 

8. 7 Conditions of Stability for the V AR Model 

8.8 Stability of the Estimated VAR Model 

8.9 Normality of the VAR Residuals ( u1, and v2,) 

8.10 Serial Independence ofV AR Residuals ( u1, and v2,) 

62-75 

8.11 Further Confirmation of Serial Independence for the V AR Residuals ( u11 and v21 ) 

8.12 Test ofHomoscedasticity of the V AR residuals ( u1, and v2,) 

8.13 Further Confirmation ofHomoscedasticity of the VAR Residuals (u1, and v21 ) 

8.14 Findings From Estimation of the VAR Model in the Table 8.2 [Equation (8.3)] 

8.15 Economic Interpretations of the Findings [Fer Equation (8.3)] 

8.16 Findings From the Table 8.3 [For Equation (8.4)] 

8.17 Economic Interpretation of the Findings From the Estimation of the Equation (8.3) 

8.18 Overview ofFindings. 

CHAPTER- IX: INTERVENTION ANALYSIS THROUGH THE STUDY OF IMPULSE 

RESPONSE FUNCTIONS 76-82 

9.1 Introduction 

9.2 Graphical Presentation of Impulse Response Functions for Trade Deficit (TD1) 

9.3 Findings From the Figure 9.1 

9.4 Findings From the Figure 9.2 

9.5 Overall Findings on the Nature of Trade Deficit Responses 



9.6 Economic Interpretations ofthe Findings in Section 9.3-9.5 

9.7 Graphical Presentation of Impulse Response Functions for Budget Deficit (BD1) 

9.8 Findings From the Figure 9.3 

9.9 Findings From the Figure 9.4 

9.10 Economic Interpretations of the Findings From the Joint Study of the Figures (9.3) and (9.4) 

9.11 Overall Findings From the Study with Impulse Response Functions 

CHAPTER- X: INTERVENTION ANALYSIS THROUGH THE STUDY OF VARIANCE 

DECOMPOSITION 83-86 

10.1 Introduction 

10.2 Findings From the Table (10.1) and Figure (10.1) 

10.3 Variance Decomposition of Budget Deficit 

10.4 Findings From the Figure 10.2 and Table 10.2 

10.5 Summary of the Findings 

CHAPTER- XI: GRANGER CAUSALITY BETWEEN TRADE DEFICIT AND BUDGET 

DEFICIT: RESTRICTED V AR MODEL 

11.1 Introduction 

11.2 The Estimable Model 

11.3 Results of the Estimation of the Model [Equation (11.1) and (11.2)] 

11.4 Correlogram ofResiduals (-u 11 andu21 ) 

11.5 Serial Independence of the Residuals ( U11 and U21 ) 

11.6 Findings From the Table (11.1) 

11.7 Economic Interpretations ofthe Findings in section11.6 

11.8 Findings From the Table 11.2 [Equation 11.2] 

11.9 Economic Interpretations of the Findings in Section 11.7 

11.10 Overview ofFindings in Chapter 11. 

87-91 

CHAPTER- XII: SPECTRAL ANALYSIS FOR CONFIRMATION OF THE NATURE OF 

GRANGER CAUSALITY 

12.1 Introduction 

12.2 Spectral Estimation: Methodology 

12.2.1 Fourier Transformation 

12.2~2 Periodogram and Auto-Spectrum 

12.2.3 Cross Spectrum 

12.3 Features of Spectral Estimation 

92-104 



12.4 Univariate Periodogram: Nature and Significance 

. 12.4.1 Periodogram by Frequency for Trade Deficit series 

12.4.2 Periodogram By Period of Trade Deficit series 

12.4.3 Periodogram by Frequency for Budget Deficit series 

12.4.4 Periodogram By Period of Budget Deficit series 

12.5 Spectral Density Representation: Nature and Significance. 

12.6 The Cospectral Densities by Frequency for Trade Deficit and Budget Deficit 

12.7 Coherency Spectrum for DTD1 and DBD1 

12.8 Gain Spectrum for DTD1 and DBD1 

12.9 Phase Spectrum for DTD1 and DBD1 

12.10 Overview ofFindings in the Spectral Analysis 

CHAPTER- Xlll: SUMMARY AND CONCLUSION 105-111 

13.1 Introduction 

13.2 Stationarity of Budget Deficit and Trade Deficit 

13.3 Cointegration: Long-run Relationship between Budget Deficit and Trade Deficit Series. 

13.4 Dynamics of Short-run Shocks And Stability ofLong-run Relationship between Budget 

Deficit and Trade Deficit. 

13 .5 Causal Relationship Between Budget Deficit and Trade Deficit 

13.6 Intervention Analysis Through the Study oflmpu1se Response Functions 

13.7 Intervention Analysis Through the Study ofVariance Decomposition. 

13.8 Study of Granger CausalitY Through the Restricted Vector Autoregressive (RV AR) Model. 

13.9 Spectral Analysis for Further Confirmation of the Nature and Direction of Granger Causality. 

13.10 Conclusion 

13.11 Policy implications 

13.13 Scope for Future Studies. 

REFERENCES:- 112-117 



LIST OF TABLES 

Page no 

Table 2.1 The Main Economic and Social Indicators of Maldives. 7 

Table 3.1 Findings on the Relationship Between Twin Deficits in the USA 17 

Table 3.2 Findings on Twin Deficits 17 

Table 5.1 Results ofEstimation of ADF Unit Root Test on BD and TD. 39 

Table 5.2 Results of Phillips ~Perron Unit Root Test on BD1 and TD1 41 

Table 6.1 Augmented Dickey Fuller Unit Root Test on Residuals (/1,) 48 

Table 6.2 Phillips-Perron Unit Root Test 48 

Table 6.3 Results of Durbin -Watson Test Results of Co-integrating Regression (CRDW) 50 

Table 6.4 Johansen Cointegration Test (Linear deterministic trend) 51 

Table 6.5 Johansen Cointegration Test (No deterministic trend) 51 

Table 6.6 Augmented Dickey Fuller Unit Root Test on Residuals(~) 53 

Table 6.7 Phillips-Perron Unit Root Test on Residuals 53 

Table 6.8 Johansen Co integration Test of ~BD1 and ~ TD1 55 

Table 7.1 Results of Estimation ofVector Error Correction Model [Equation (7.1) and 7.2] 58 

Table 7.2 Roots of Characteristic Polynomial 58 

Table 8.1 V AR Lag Order Selection Criteria 64 

Table 8.2 Results of Estimations of the V AR [Equation (8.3)] 65 

Table 8.3 Results ofEstimations of the VAR [Equation (8.4)] 66 

Table 8.4 V AR Stability Condition Roots of the Characteristic Polynomial A (L) and B(L) 67 

Table 8.5 Results of the VAR Residual Normality Tests 68 

Table 8.6 V AR Residuals Portmanteau Tests for Autocorrelation 70 

Table 9.1 Response ofTD1 to Cholesky (d.f adjusted) One SD Innovations 77 

Table 9.2 Response ofBDt to Cholesky (d.f adjusted) One SD Innovations 80 

Table 10.1 Variance Decomposition of Trade Deficit (DTD1) 84 

Table 10.2 Variance Decomposition of Budget Deficit (DBD1) 85 

Table 11.1 Results of Estimation of the Equation ( 11.1) 88 

Tablel1.2 Results of Estimation ofthe Equation (11.2) 89 



LIST OF FIGURES 

Figure 5.1 Time Plots of Trade Deficit (TD) and Budget Deficit (BD) at Levels 

Figure 5.1* Time Plots of Budget Deficit and Trade Deficit (At First Difference) 

Figure 5.2 Correlogram of Budget Deficit at Levels 

Figure 5.3 Correlogram of Budget Deficit at First Difference 

Figure 5.4 Correlogram ofTrade Deficit at Levels 

Figure 5.5 Correlogram of Trade Deficit at First Difference 

Figure 5.6 Time plots of Budget Deficit (First Difference) 

·Figure 5.7 Time plots of Trade Deficit (First Difference) 

Figure 6.1 Correlogram of the fl 1 (at level) 

Figure 6.2 Correlogram of the V1 (at level) 

Figure 7.1 Inverse Roots of AR characteristic polynomials 

Figure 8.1 inverse Roots of AR Characteristic Polynomial 

Figure 8.2 Correlogram of fl 11 

Figure 8.3 Correlogram of fl 21 

Figure 8.4 Time Plot of Residuals fl 11 

Figure 8.5 Time Plot of Residuals fl 21 

Figure 8.6 Correlogram of Variance ofV AR Residuals ( fl 11 ) 

Figure 8.7 Correlogram of Variance ofVAR Residuals ( fl 21 ) 

Figure 9.1 Responses ofDTD to Cholesky one SD DTD Innovation 

Figure 9.2 Responses ofDTD to Cholesky one SD DBD Innovation 

Figure 9.3 Responses ofDBD to Cholesky one SD DTD Innovation 

Figure 9.4 Responses ofDBD to Cholesky one SD DBD Innovation 

Figure 10.1 Variance Decomposition ofDTD 

Figure 10.2 Variance Decomposition ofDBD 

Figure 11.1 Correlogram of Residuals of equation 11.1 

Figure 11.2 Correlogram of Residuals of equation 11.2 

Figure 12.1 Periodograms ofDTD1 by Frequency 

Figure12.2 Periodograms ofDBD1 by Frequency 

Figure 12.3 Periodograms ofDTD1 by Period 

Figure 12.4 Periodograms ofDBD1 by Period 

Page no 

38 

38 

43 

43 

44 

44 

45 

46 

49 

54 

59 

68 

69 

70 

71 

72 

72 

73 

77 

77 

79 

80 

83 

85 

89 

90 

95 

96 

96 

96 



Figure 12.5 Spectral Density ofDTD, by Frequency 

Figure 12.6 Spectral Density ofDBD, by Frequency 

Figure 12.7 Spectral Density ofDTD, by Period 

Figure 12.8 Spectral Density ofDBD, by Period 

Figure 12.9 Cospectral Density ofDBD,and DTI), by Frequency 

Figure 12.10 Cospectral Density ofDBD, and DTDt by period 

Fig 12.11 Coherencies ofDTD, and DBD, by Frequency 

Fig 12.12 Coherencies ofDTD,and DBD, by Period 

Fig 12.13 Gain ofDTD, and DBD, by Frequency 

Fig 12.14 Phase Spectrum ofDTD, and DBD, by Frequency 

98 

98 

99 

99 

100 

100 

101 

101 

102 

103 



CHAPTER-I 

INTRODUCTION 

1.1 Twin Deficits and Twin Deficit Hypothesis 

The macroeconomic structure of trading economies and the evolution of the ideas of the 

economists about it since 1971 constitute fascinating topic of interest to a researcher who seeks to 

know whether events shape ideas or ideas modify the course of events. The period since 1970s in 

economic history is made colorful by the growth of unprecedented events and subsequent 

development of important innovative ideas. The events which took place in this period are 

perplexing and enormously important for international economic community. The ideas too 

changed markedly in the past decades. The focus of analysis has changed. The validity of some of 

the underlying assumptions of the prevalent models has been questioned. Some well-known 

theories have been subject to skepticism. New assumptions have been introduced. The 

Macroeconomic structures of trading economies have been re-examined. 

The most important events in the history of international economics during 1970's is the 

breakdown of 'fixed exchange rate' system and the adoption of 'flexible exchange rate' system 

instead. It is significant because it spelled the end of the spirit of 'Bretton Woods System' as 

incorporated in the IMF Chapter. With the adoption of flexible exchange rate system since 1970s, 

another important event emerged. This is known as the 'Twin deficits Phenomenon' in economic 

literature. 

The phenomenon of 'Twin Deficits' is a recent development in macroeconomic structure of 

trading economies. Its origin dates back to I 980's when .flexible exchange rate virtually replaced 

the system of fixed exchange rate. The simultaneous upsurge of the budget deficit and trade 

(current account) deficit in a relatively large number of countries was observed in 1980s. The 

close correlation observed between these two deficits is usually known as 'Twin Deficits'. 

'Twin Deficits', therefore, refer to the long run relationship between 'budget deficit' and 'trade 

deficit' (or Current Account Deficit). The proposition that budget deficit has positive and 

significant effect on trade deficit is usually referred to as 'Twin Deficit Hypothesis'. The 

hypothesis basically implies that the main cause of trade deficit is the excessive budget deficit. 

However, some economists also argue that budget deficit may also be the resultant of trade 

deficit. Consequently, the direction of causality between these two macroeconomic variables 

appears to be a subject of contention among the economists. 
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1.2 Origin Of the Problem: 

During 1980's, 1990's and early 2000s, the US economy experienced large trade deficits. These 

trade deficits had to be financed through borrowing from abroad. As a result, United States, the 

world's largest creditor emerged as world's largest debtor. It was argued that huge trade deficit 

also coincided with a fall in national saving. Such fall was due to expansionary fiscal policy in 

1980's, in which substantial cut in personal income taxes remained unmatched by equal cuts in 

government spending. Consequently, government budgets ran into deficit. Since the government 

budgets and trade balances went into deficit simultaneously, these shortfalls were called the 'Twin 

Deficits'. 

1.3 Twin Deficits: Theoretical Basis 

A simple study of the 'National Income Identity' for any open economy exhibits a link between 

'budget deficit' and 'trade deficit'. The identity is 

Y = C +I+ G + (X-M) (1.1) 

where, Y =National Income 

C = Consumption 

I = Investment 

G = Government Expenditure 

X=Export 

M = Import and 

X-M =Net Export. 

From (1.1) we have, 

Y -C-G =I +(X-M) 

Or, (Y-T -C) + (T- G) = I + (X- M) 

Or, SP + Spub =I+ (X-M) 

where SP = Private Savings 

. Spub = Public Savings 

S = National Savings = Sp + S pub 

(1.2) 

Equation ( 1.2) states that national savings, which is the sum of private savings(Sp =Y -T

C) and public savings (Spub= T-G) equals investment plus net export (X-M). From equation 

(1.2) we further obtain 

(M- X)= (I- S) + (G - T) (1.3) 

where, M- X implies 'Trade Deficit' when M >X 

and G - T implies 'budget deficit' when government expenditure exceeds tax revenue (i.e. G 

>T). 
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Equation (1.3) states that trade balance is virtually the sum of Investment -Savings Gap and 

the 'budget deficit'. Thus given a stable investment- savings gap, an increase in budget deficit 

raises the trade deficit. Thus 

Trade Deficit= Excess of Investment over Savings + Budget Deficit 

An economy requires the equality between investment and savings for reaching equilibrium. 

But the equation (1.3) shows that there may exist an excess of investment over savings such 

that I> S. This is an indirect pointer to the disequilibrium of the economy. Consequently, one 

may wonder if 'twin deficits phenomenon' is an inevitable feature of an 'Economy under 

disequilibrium'. 

It may be noted that even if I = S in the economy, two deficits may still exist. In that event, 

volume of trade deficit equals the volume of budget deficit. If budget deficit does not arise, 

then trade deficit also withers away. The emergence of one deficit also leads to the 

appearance of another deficit in the economy, irrespective of whether the economy is in 

equilibrium or not. Feldstein (1992), therefore, coins two deficits as 'Twin Tower Deficits' 

or 'Twin Deficits'. 

1.4 Twin Deficits: Transmission Mechanism: 

Theoretically, the mechanism behind the twin deficits could simply be explained through the 

'Keynesian Income-Expenditure Approach'. An increase in budget deficits will increase 

'domestic absorption' and, therefore, the domestic income. Increased income ~ill raise import 

demand and eventually will reduce the surplus or worsen the external balance. That is how the 

government sector and external sector deficits becomes twins. 

In Keynesian Open Economy Models with high 'capital mobility' such as 'Mundel-Fleming 

Model', an additional .linkage can explain the deterioration in the trade balance owing to 

higher budget deficit. An increase in the budget deficit will cause an increase in aggregate 

demand and domestic interest rates. High interest rate will attract foreign investors and net 

capital inflow will take place. This results In an appreciation of the domestic currency. This, 

in tum, adversely affects net export and thus there will be deterioration in the current account. 

1.5 Ricardian Equivalence Hypotheses (REH) 

Alternative to 'Twin Deficit Hypothesis' is the 'Ricardian Equivalence Hypothesis' which 

holds that there is no causal link between budget deficit and trade deficit. Therefore, the 

deficits are not 'twin'. According to this hypothesis, the equilibrium levels of current 

accounts, interest rates, investment and consumption remain unaffected by the changes in the 

level of budget deficit. This can be regarded as an extension of the Permanent Income-Life 

Cycle Hypothesis including government expenditures, taxes and debt. 
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In this framework a change in the level of budget deficit will not change the life-time budget 

constraint and real wealth of the consumer. If agents can borrow at a constant interest rate, a 

reduction in taxes will be regarded as an increase in the present value of future tax liabilities. 

The consumers will adjust their savings to the change in the budget deficit and, therefore, the 

amount of desired national savings will not differ. In this model, it is assumed that consumers 

have infinite horizon and altruistic bequest motives. All these are not liquidity constraints and 

there is no uncertainty about the public sector behavior. 

As a consequence of intertemporal consumption behavior, according to REB, temporary 

changes in the. level of government expenditure and marginal tax rates are much more 

important than the ways of financing it. REB proposes that for the explanation of the trade 

deficit, interest rate along with productivity differential and temporary increase in the publk 

sector spending could be considered as alternative explanatory variables besides budget 

deficits. 

1.6 Objectives of the Study: 

Both budget deficit and trade deficit exist simultaneously in the economy of Maldives. 

There exist theoretical and analytical relations between these two deficits. Consequently, it 

becomes pertinent for researcher to enquire if there exists any degree of association between 

these deficits. In the event of such association being present, it becomes a task for a researcher 

to examine the nature and direction of causal relation between two deficits. The close 

correlation between these two deficits does not imply any causal relation between the 

variables. Therefore, identifying the causal relation between these two deficits is important 

and that would have different policy implications. 

Theoretically, there are four possibilities about the relationship between budget deficits and 

trade deficits. 

First, there is the 'Twin Deficit Hypothesis'. According to which budget deficit has positive 

and significant effect on trade deficit. This means that the main cause of trade deficit is the 

excessive budget deficit. 

Second, reverse of the relationship 1s also possible. Trade deficits might cause budget 

deficits. 

Third, a natural deduction from the above two possibilities is that the two deficits might also 

be mutually interdependent. 
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Finally, the alternative to all the three possibilities is that there exists 'no relationship' 

. between these two deficits. So these deficits are independent. This is the 'Ricardian 

Equivalent Hypothesis'. 

All these possible relationships between these two deficits necessitate an empirical study for 

ascertaining the "nature of 'causal relation', if any, between budget deficit and trade deficit in 

Maldives. The present study is devoted to address this issue. More specifically, in this study 

we seek to examine the relationship between budget deficit and trade deficit in the economy 

of Maldives for the period 1979-2003 with yearly datasets. 

We seek to focus, by using this dataset, on testing two main hypotheses. l'hese hypotheses are 

(i) Twin Deficit Hypothesis : Budget Deficit Granger Causes Trade Deficit 

(ii) Ricardian Equivalence Hypothesis: Two Deficits are Independent 

We seek to test these hypotheses in our study and examine the nature as well as the direction 

of causal relation between budget deficit and trade deficit in the economy of Maldives. 

1. 7 Plan of the Study: 

The present study is accordingly divided into the following chapters. 

Chapter-IT presents the outline of the economy ofMaldives. 

Chapter-ill presents the review of literature. 

Chapter-IV deals with source and nature of the data, methodological issues and periods of 

study. It also contains an elaborate discussion on time series methods used in the present 

study. 

Chapter -V is devoted to the study of stationarity of variables concerned and this enables 

us to ascertain the Integrability of the variables. 

Chapter-VI is devoted to study of 'Cointegration' between the variables concerned in order 

to examine if any long-run relationship between the variables exist 

Chapter-VII deals with the stability of the long-run relationship through 'Vector Error 

Correction Modeling' (VECM). 

Chapter-Vill presents our attempt for examining the 'Causal' relationship between these 

two deficits through the estimation of an 'Unrestricted Vector Autoregressive (UVAR) Model' 
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Chapter- IX presents the Intervention Analysis through the study of Impulse Response 

Functions ofthe variables concerned. 

Chapter- X focuses on Intervention Analysis through the study of' Variance Decomposition' 

of the 'Forecast Errors' for the variables concerned. 

Chapter- XI is devoted to the study of 'Granger Causality' between the budget deficit and 

trade deficit through the estimation of a 'Restricted Vector Autoregression (RV AR) 

Model.' This is done in order to ensure confirmation of our findings about the nature and 

direction of 'Causality' between the variables in Chapter (VIII). 

Chapter - XII deals with the 'Spectral Analysis' which is expected to ensure further 

confirmation of our findings about the causal relationship between the budget and trade 

deficits 

Chapter - XIll presents the summary, concluding remarks and policy implications of the 

findings. 
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CHAPTER-II 

AN OUTLINE OF MALDIVIAN ECONOMIC ENVIRONMENT 

2.1 Introduction 

The Maldivian archipelago, located 300 miles south west of the southern tip oflndia and 450 

miles west of Sri Lanka, is a beautiful string of 1, 192 coral islands scattered across the 

equator in vast expanse of the Indian Ocean. Few of the islands have a land area in excess of 1 

sq km and only 199 are inhabited. 

The country was never colonized, though the Portuguese sought to impose their sovereignty 

on Maldives in the 16th century. From 1887 to 1965, Maldives was a British protectorate but 

there was no interference in the internal affairs of the country. Maldives gained independence 

and became a Republic on November 11, 1968. 

The main economic and social indicators of Maldives in year 2000 are shown below. 

Table1 2.1 

Land area 300 q. km 

Population 270101 

Annual population growth 1.9% 

Life expectancy at birth 71 years 

Infant mortality rate per '000 21 

Adult literacy rate 99% 

Urban share of population 27% 

Sectoral Composition of GDP 

Primary 9% 

Manufacturing 9% 

Services 82% 

Enrolment Ratio in Education 

Pre-school 85% 

Primary 99% 

Secondary 36% 

UN Human Development Index (1999) 

Overall ranking 77th 

Within category Medium human 

development 
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UN Human Poverty Index in Developing 

Countries (1999) 

Overall ranking 

Within category 

1. Source: UNDP (2001), Human Development Report 2001: World Bank (2001), World Development 
Indicators, 2001, Report of Maldives Monetary Authority. 

Despite the number and severity of constraints, the economic performance of Maldives has 

been impressive in recent years. Only a few developing countries are able to report the 

progress recorded by Maldives in the past two decades. Gross domestic product (GDP) 

growth exceeded 10% p.a. through most of the 1980s, averaging 8.77% p.a. during 1986-96 

and moderating to a more sustainable 6.2 % in 1996-97. The GDP per capita increased in real 

terms from $ 4 70 in 1985 to $ 83 7 in 1997. The rate of increase was more than twice that of 

the population growth. This progress recorded by Maldives has been considered the highest 

among the countries of the South Asian Association for Regional Co-operation (SAARC). 

High priority accorded to social development and a high proportion of government spending 

allocated to social sectors brought about a rapid transformation in several aspects of the 

quality of life to the entire population. Crude birth rate, crude death rate and infant mortality 

rate have halved. 

With a global Human Development Index (HDI) of 0.739, Maldives ranks 77 th out of 162 

countries. The country's impressive economic progress has largely been attributed to the 

judicious exploitation of its marine resources and potentials, with fisheries and tourism having 

established as the dominant sectors of the economy. Though the tsunami on December 26, 

2004 inflicted severe damage with an estimated loss of at $450 million (approximately 60% 

of GDP). As a result of interrupted tourist inflows and livelihoods, Maldives' economy fell by 

about 5% in 2005. However the World Bank predicts positive growth should resume 

relatively quickly, as the tourist trade picks up. 

2.2 Important Sectors of The Economy of Maldives: 

Some important sectors ofthe economy of Maldives are being briefly described below. 

2.2.1 Tourism 

In recent years, Maldives has successfully marketed its natural assets for tourism--beautiful, 

unpolluted beaches on small coral islands, diving in blue waters abundant~with tropical fish, 

and glorious sunsets. Tourism now brings in about $210 million a year. 
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2.2.2 Fishing 

This sector employs about 11% of the labor force and contributes 6% of GDP, including fish 

preparation. The use of nets is illegal. So all fishing is done by line. Production was about 

158,000 metric tons in 2004, most of which was skipjack tuna. About 50% of the harvest is 

exported, largely to Sri Lanka, Japan, Hong Kong, Thailand, and the European Union. Fresh, 

chilled, frozen, dried, salted, and canned tuna exports accounted for 94% of all marine 

product exports. Total export proceeds from fish were about $85 million in 2004. 

2.2.3 Agriculture 

Poor soil and scarce arable land have historically limited agriculture to a few subsistence 

crops, such as coconut, banana, papayas, mangoes, taro, betel, chilies, sweet potatoes, and 

onions. Almost all the food, including staples, has to be imported. The December 2004 

tsunami inundated several agricultural islands, and it could take a significant amount of time 

for the recovery. Agriculture provides about 2.5% ofGDP. 

2.2.4 Industry and Manufacturing. 

The industrial sector provides only about 8% of GDP. Traditional industry consists of boat 

building and Handicrafts, while modern industry is limited to a few tuna canneries, a bottling 

plant, and a few enterprises in the capital producing PVC pipe, soap, furniture, and food 

products. Five garment factories which had mainly exported to the United States closed in 

2005, following the expiration of the Multi-Fiber Agreement (MFA) that had set quotas on 

developing country garment exports to developed countries. 

2.2.5 Production, Prices and Employment 

It is, therefore, clear that the Maldivian economy is heavily dependent on fisheries and 

tourism, which are the major sources of foreign exchange earnings and government revenue, 

and which together account for about 40 % of gross domestic product. The economy 

prospered in the 1990s with the rapid expansion of tourism and the modernization of the 

fishery sector together with the expansion of basic economic and social· infrastructure to more 

inhabited islands. As a result, annual GDP growth averaged around 8% during the decade. 

Due to heavy reliance on imports for most economic activities and daily needs, coupled with 

the dependence on tourism, Maldives is very vulnerable to external shocks. 

Inflation has remained low in recent years and in past, reflecting the appreciation of the 

nominal exchange rate against major trading partners since1995. In 2000, deflation was 

recorded, with prices of imported food and beverages and clothing and footwear declining 

sharply. 
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In terms of employment, the fisheries and tourism sector alone account for more than a third 

of total employment. The total labor force of the country is estimated at around 50% of the 

working age population, which, coupled with the low level of educated labor, has led to a 

high proportion of expatriate workforce in the country. Categories in which expatriate labor 

has been employed mostly include teachers, medical personnel and other professional 
• 

categories, as well as semi skilled and unskilled workers such as domestic helpers and 

construction workers. 

2.2.6 Fiscal Policy 

The public sector consists of the government and public enterprises. Fiscal policy of the 

country aims at sustainable growth without undermining macro economic stability. Tax 

revenues account for around 45% of the total revenue (excluding grant) and the balance 

consists of profit transfers from public enterprises and resort lease rent. The bulk of tax 

revenue comprises of import duties (63%) and tourism tax (28%), while there are no taxes on 

personal income, capital gains, business profits, wealth or real estate. Non-tax revenues come 

from public enterprise profit (31 %), lease rent on resort islands (35%), royalties and charges. 

Grants have been the other source of inflows and have averaged around 1 0% of total revenue 

between 1995 and 2001. External donor assistance has also played an important role in the 

development projects. Although in recent years this has had a fluctuating trend. Yet on 

average, external funding accounts for around 28% of development expenditure. 

On the expenditure side, social services and public services make up the major areas of 

expenditure reflecting around 40% and 42% respectively of expenditure and net lending. 

Payments on economic services account for roughly 15% of expenditure and net lending. On 

the social sector, education and health take up the major portion of expenditures and account 

for around 46% and 26% respectively of the expenditure on social services. The government 

also invests heavily in the development of infrastructure ofthe country. 

The record of fiscal performance of the country has been one of mixed achievements. While . 

fiscal performance was relatively well kept in the mid 1990s with considerable fiscal restraint 

and sizeable repayments ofthe debt taken from the central bank, the late 1990s experienced a 

somewhat expansionary trend in the public enterprises with expenditure outstripping the 

growth in government revenue. During this period since 1998, sizeable resource mobilization 

of the deficit through the central bank financing took place, adding to the government debt. 

Keeping in mind the importance of fiscal sustainability and efficient expenditure management 

for the sustainable growth and development of the economy, the government is currently 

pursuing a number of efforts to address these issues. 'The Public Expenditure Review', a joint 
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exercise by the World Bank, International Monetary Fund, Asian development bank, and the 

Government of Maldives which was initiated in 2001. It will recommend ways to better 

prioritize and rationalize expenditure programs. The 'Public Accounting Systems Project', 

coming into effect in 2003, will overhaul the current single entry accounting system to 

introduce a centralized double entry based computerized public accounting system. In 

addition to this effort to rationalize and more efficiently manage the public expenditures and 

improve the transparency of the public sector, the government also recognizes the need to 

diversify and broaden the revenue base. In this context, the government plans to introduce a 

business profit tax to be ·levied on business activities and a property rental value system to 

rationalize fees and administrative charges. 

2.2. 7 Financial sector and Monetary developments 

The financial sector of Maldives is very narrow and dominated by the banking sector, which 

consists of one locally owned commercial bank, branches of three South Asian partly state 

owned commercial banks and a branch of a widely known international bank, HSBC. Non

bank financial institutions in the country consist of a provident fund, a finance leasing 

company, two insurance companies registered in the country, while Maldives Monetary 

Authority (MMA) is the primary source of domestic financing for the government's fiscal 

operation. At present the commercial banks are the principal institutions for mobilizing 

savings and for providing foreign exchange to the private sector. 

All financial institutions currently operate under the supervision of the MMA, which has the 

mandate to function as a central banking authority. Monetary policy in Maldives has been 

targeted towards supporting growth and development with a stable macro-economic 

environment. In the past, MMA has mainly employed direct instruments of monetary policy 

to achieve this objective. However there has been a movement towards an indirect mechanism 

in the last few years. There is currently no organized capital market in Maldives. Government, 

through the capital market development section and the MMA, is working towards creating 

the institutional mechanism to facilitate a structured market for generating the capital required 

by the economy. There is some secondary market tradings of the limited number of shares in 

the bank of Maldives, and two other state owned public companies- the Maldives transport 

and contracting company and the state trading organization. This constitutes the only publicly 

available equity stock at present. 

2.2.8 Balance of Payments and the External sector: 

As Maldives has a narrow export base but high dependence on imports, foreign merchandise 

trade normally records a large deficit. Imports have averaged around 61% of GDP in the last 7 
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years, while domestic exports, consisting primarily of fish and fish products, have ranged 

between 11-15 % of GDP. Services and transfers have shown a net surplus that has averaged 

around 34% of GDP in recent years, with service receipts being dominated by tourism and 

related activities. Nevertheless, there is also a significant outflow of transfers from the 

economy owing to the large expatriate work force that is resident in the country. 

Official medium and long term debt flows of capital for direct investments dominate the 

capital accounts of the balance of payments as no portfolio investments flow into the 

Maldives yet, because of the lack of a formal capital market. Information on the country's 

external debt is limited to that of the public sector and commercial banks. In terms of the 

magnitude, external debt stock of the public sector. and the banking system has averaged 

around 38% ofGDP during 1995-2002, with a large portion of official debt being received on 

highly concessional terms. 

There is no exchange control legislation in Maldives. Both residents and non residents may 

freely import and export capital through the foreign exchange market, and residents do not 

require permission to maintain foreign currency accounts either at home or abroad. 

The Maldives has a pegged exchange rate system, whereby the rufiyaa is pegged to the US 

dollar at a market reflective rate. 

2.2.9 Trade and Economic Policy Objectives: 

Trade and economic liberalization are considered by the Maldivian authorities to be means of 

promoting private-sector investment and development. However, trade liberalization, such as 

tariff reductions, is not specifically included in the current development plan. Recently, high 

tariffs are maintained, mainly for revenue reasons. Nevertheless, the government is committed 

to further outward orientation of the economy to improve trade and economic performance, 

and to diversify the economy away from fishing and tourism. It maintains few non-tariff 

measures, and its industrial strategy is aimed at removing bottlenecks to private sector 

growth. This strategy entails reducing the heavy role of SOEs in the commercial sector and 

fisheries. Greater competition in the provision of key services, such as telecommunications is 

also envisaged. The government is committed to greater regional integration, including with 

its SAARC neighbors. 

Economic growth is seen as an important means of alleviating poverty and improving living 

standards for Maldivians. The government is committed to fostering. private-sector 

development by liberalizing trade and investment and strengthening the country's economic, 

legal social, administrative and physical infrastructure. Private, including foreign, direct 

investment and international trade are seen as important catalysts for growth. Economic 
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development is to be based on sustainable management of key natural resources, such as 

fisheries and those related to tourism. 

Economic growth is seen as an important means of alleviating poverty and improving living 

standards for Maldivians. The government is committed to fostering private-sector 

development by liberalizing trade and investment and strengthening the country's economic, 

legal social, administrative and physical infrastructure. Private, including foreign, direct 

investment and international trade are seen as important catalysts for growth. Economic 

development is to be based on sustainable management of key natural resources, such as 

fisheries and those related to tourism. 

Development is guided by rolling government plans. The sixth national development plan, the 

first plan that extends for five years instead of three (200 1-05), embodies the long-term vision 

of the Maldives becoming a top ranking middle income nation by 2020 (Vision 2020). It aims 

at achieving conducive conditions for brisk commerce and economic activity and for the 

country to become a 'hub for regional free trade' as well as a 'more diversified economy with 

export oriented services trade.' National prosperity is to be equitably distributed and 

environmental friendly policies are to be taken to protect the environment against global 

ecological degradation. An important means of raising prosperity is to develop a more 

educated and skilled workforce using modem information technology. 

2.2.10 Trade Agreements and Arrangements: 

The Maldives became an original member of the WTO on 31 May 1995. It had been a 

GATT contracting party since 19 April 1983. Maldives is a founding member of the South 

Asian Association for Regional cooperation (SAARC), South Asian Preferential Trading 

Arrangements (SAPTA), signed in April 1993 and effective from 7 December 1995. Leaders 

recently reaffirmed their vision for a South Asian Economic Union and for South Asian Free 

Trade Area (SAFTA). 

The Maldives ' only bilateral trade agreement is with India. It became effective on 31 March 

1981. It stipulates that the countries provide each other no less favorable treatment than 

extended to any trading partner. However, it excludes privileges granted to neighboring 

countries to facilitate trade like customs unions, free-trade areas or similar arrangements and 

preferences accorded under any general scheme for expanding among developing countries. 
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2.2.11 Investment policies and Procedures 

Although there are no minimum investment levels, all FDI must have a capital level 

"acceptable to the Government". There are no joint venture requirements. 100% of foreign 

ownership is permitted. No activities are excluded or restricted from foreign investment. 

Foreign applicants must have their financial status guaranteed by a bank or institution 

acceptable to the government. Foreign investors must use local raw materials which are 

locally available and commercially viable. This rarely operates in practice since the Maldives 

has limited raw materials. Most incentives apply equally to foreign and domestic investors. 

Investment incentives depend upon the level of foreign investment. 

2.2.12 Supply side constraints 

Supply-side constraints are also major obstacles to the Maldives's trade expansion. These 

include its small and many dispersed islands, which greatly compound the problems of 

regional development. These include heavy dependence on fishing and tourism, limited 

natural resources, smallness of the domestic market; limited technology, limited trade, 

industry, and export financing, inadequate skilled manpower, lack of adequate trade 

representation network abroad, limited knowledge of export opportunities, weak 

infrastructure including transportation facilities, weak human and resource capacities of 

support institutions, inadequate investment regime, inefficient legal system, and heavy 

reliance on imported inputs. These problems are interlinked and compounded, impairing the 

overall trading environment. Other infrastructural bottlenecks, relating to comprehensive but 

expansive telecommunications and utility services such as electricity, water and sewerage 

facilities, may be linked to inappropriate technology, non-competitive market structure and 

inadequate investment. The government has taken some action to address supply-side 

constraints. However numerous needs still exist. 

2.2.13 Environments 

There is growing concern about coral reef and marine life damage because of coral mining 

(used for building and jewelry making), sand dredging, and solid waste pollution. Mining of 

sand and coral have removed the natural coral reef that protected several important islands, 

making them highly susceptible to the erosive effects of the sea. These practices have recently 

been banned. In April 1987, high tides swept over the Maldives, inundating many islands. 

That event prompted high-level Maldivian interest in global climatic changes, as its highest 

point is about 8 feet above sea level. The Asian Brown Cloud of Pollution over the .Indian 

Ocean has the potentiality of wreaking havoc on the tourism and fishery-based Maldivian 

economy. 
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2.2.14 The Macro-Variables for the Study: 

The present study involves the examination of 'Causal' relation between budget deficit and 

trade deficit in Maldives. Consequently, these variables have become the focus of our 

attention in this study. 

We have identified major three macro-economic variables with priori support, which would 

enlighten on general understanding of the direction of Maldivian economy too. Time 

representations of these variables range from 1979 to 2003. These 25 years of time span is 

believed to be adequate for drawing an appropriate inference on the basis of compatible 

empirical findings on the issues of interest. Included variables are budget deficit (BD1), and 

Trade Deficit (TD1). 
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CHAPTER- III 

LITERATURE SURVEY 

3.1 Introduction 

This Chapter throws light on empirical works done before on twin deficit hypothesis. Relevant 

models with interpretation of empirical findings are being presented in subsequent sections. 

3.2 Twin Deficit Hypothesis 

In economic literature, two different theories exist in regard to the relation between trade deficit 

and budget deficit. One of them, the Twin Deficit Hypothesis, (TDH) which argues that budget 

deficit causes trade deficit and hence, the two deficits are twins. Therefore, this theory advocates 

· for regulating budget deficit to achieve balance in the external sector 

The Ricardian Equivalence Hypothesis (REH) is the other which contradicts the twin deficits 

hypothesis and claims that increase in government expenditure is absorbed by rise in private 

savings, causing no external sector deficit. In other words, according to (REH), if government 

runs a deficit by borrowing, the economic agents expect that government will raise future taxes to 

finance the budget deficit and so they increase their saving to meet the future tax burden. 

Similarly, a cut in taxes, though increases the disposable income of the individuals, will not lead 

to higher private consumption in anticipation of higher future tax rates. Thus savings ·will respond 

positively to the changes in budget deficit, leaving the trade deficits unaltered. It is, therefore, held 

that the two deficits are not systematically related to each other. 

3.3 Empirical Models and Findings 

The relation between two deficits becomes an important topic of debate after the emergence of 

secular nature of simultaneous movement of the twins in the United States from the early 1980s. 

The debate has led to a large number of studies for US, but they have yielded conflicting 

conclusions. This is shown in the table below. 
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Table 3.1 

Findings on the Relationship Between Twin Deficits in the USA 

Researcher/s Sample countries Findings 

Darrat (1988) USA Bi-directional-causality 

between-BD and TD 

Bahmani-Oskooee ( 1989), & USA Uni-directional causality 

Latif- Zaman & Do Costa from BD to CAD 

(1990) 

Enders and Lee (1990), USA No causal link between 

Dewald and Ulan (1990) the two deficits 

Miller and Russek (1989), USA Uni-directional causality 

Abell (1990) and from BD to CAD. 

Bachman (1992) 

The empirical studies on twin deficits in the context of other countries also produced a 

mixture of results. These results are also shown in the table below. 

Table 3.2 

Findings On Twin Deficits 

Researcher/s Sample countries Findings 

Khalid & Guan ( 1999) 1 0 countries Uni-directional causality from 

BD to CAD in USA, France & 

Canada. No causality between 

BD and CAD, in UK & Australia. 

Weaker support for bi-directional 

causality too in Canada. Two 

Way causality for India. Causality 

from CAD to BD in Pakistan 

and Indonesia. 

Unidirectional causality from 

BD to CAD for Egypt and Mexico 

V amvoukas ( 1999) Greece One way causality from BD to TD 

Kearney& 8 countries Causality from CAD to BD in 

Monadjemi (1990) Germany, Australia and France. 

Laney (1984) 58 countries Causality from BD to CAD in 

developing countries. Amongst 

'l'"'3P6) C-i .J -
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Bernheim (1988) 

Islam (1998) 

Alkswani (2000) 

Olga vyshnyak (2001) 

Akbostanci and Tunc (2002) 

6 countries 

Brazil 

Saudi Arabia 

Ukraine 

Turkey 

Ali-salman-saleh ,Mahendhiran Sri Lanka 

Nair& 

Tikiri Agalewatte (2005) 

the world's largest economies, 

Canada & Italy only demonstrate a 

statistically 

significant 

Positive relationship between BD 

and CAD. 

$ 1.00 increase in the BD is 

associated 

with roughly a 

$0.30 decline in the CA 

Surplus for USA, UK, CANADA 

and West Germany, but 

$ 0 .85 decline in CA for 

Mexico. No effect on CA for Japan. 

Bilateral causality between 

Trade deficit and budget deficits. 

Causality from trade deficit 

to budget deficit. 

BD Granger causes to CAD 

Twin deficit hypothesis holds 

and Ricardian 

Equivalence Hypothesis 

is not validated both in long run 

and short run as well. 

Causality from budget deficit to 

Current account deficit. 

Since researchers have formulated and experimented different modeling patterns with different 

time horizon, test results are not unanimous in many cases. Such diversified and contradictory 

results might have arisen because of country wise economic policy divergence, nature of data and 

their definitions, model specification, constraint e.g. partial modeling instead of full modeling, 

variables identification problem and their best fit and the time span. This can be explained in 

detail in the next section. 
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3.4 Several Important Studies: 

Olga Vyshnyak (2001) himself found for Ukrainian data that past movements in government 

budget Granger Cause movement in current account deficit (CAD) showing unidirectional 

relationship for long run. For this verification, the researcher had run a bi-variate regression 

model as 

CAB,= c (1) + c (2) BB t-1 + u, (3.1) 

The study involves co-integration test between model variables and Granger Causality between 
I 

them. In verifying the Granger Causality, he had been studied with the following specification. 

I I 

BB, = a.+ L /3, CAB,_1 + L y 1BB,_1 + f-lu (3.2) 
}=1 J=l 

I I 

cAB,= e+ 2:o1BB,_1 + 2:A.1CAB,_1 + p 2, (3.3) 
}=1 }=1 

However, no Error Correction Mechanism (ECM) has been studied for examining the short-run 

relationship between BD and CAD. The data used in the study were just for eight years. 

In Turkish case, as summarized by Elif Akbostanci and Gul Ipec Tunk (2002), on their 

"Turkish Twin Deficits: An Error Correction Model of the Trade Balance", Ricardian 

Equivalence Hypothesis (REH) is not validated both in he long-run and short-run. They had used 

Error Correction Model (ECM) by specifying following equations. 

k-1 

.1-X, = LriMI-i + IIX,_k + J.1 + & 1 
(3.4) 

i=1 

rr=a.w (3.5) 

where X, is a (px1) vector of stochastic variables, which are I(l) ; )l represents the intercept term , 

and the error term € 1 is assumed to be white noise. Since X1 is I(1) , if a linear combination of 

these I(l) variables exists, then these variables are said to be cointegrated. If cointegration exists, 

an Error Correction Representation exists for these variables. In equation (3.5) II = a.W is the 

impact matFix where a. is the vector of adjustment coefficients and f3 is the vector of co integrating 

relations and both are p x r matrices. 

The variables in his model consist of the budget balance as a percentage ofGDP, trade balance as 

a percentage of GDP, industrial production index, and narrow money as a percentage of GDP. 

The model includes an output term, and a monetary term, to account for different channels of 

interaction between the budget deficit and current account deficit. This model has supported 

persistence of Twin Deficit Hypothesis both for short run and long run with sample data of Turkey 

for 15 years (1987-2001) ofthe model variables. 
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Another empirical study was carried out by Zengin (2002) using 'Vector Autoregressive Model' 

(V AR). The evidence from the eight· variables (budget deficit, trade deficit, seasonal adjusted 

internal and external revenue, trade weighted effective real exchange rate, average interest rates 

on securities, money supply M2, and GNP deflator) . VAR system also supports the Twin Deficit 

notion that budget deficits influence trade balance. 

Mamdouh Alkswani (2000) in his paper on "The Twin Deficits Phenomenon in Petroleum 

Economy: Evidence from Saudi Arabia" holds that Saudi Arabian database does not support 

causality running from budget deficit to trade deficit. He used two steps ECM where first stage 

regressions were run on 

BDt=ao+aiTDt+Et and 

TD t = ~o + ~~ BD t + u t 

The second steps to estimate the ECM representation were, 

8 BD 1= ao+ L: ait 8TD t-j + L: azt8 BD t-j+A. e t-I 

8 TD 1= ~o+ L: ~It 8TD t-j + L: ~ 218 TD t-j+o Jl t-I 

And, for Granger Causality verification, following specifications were studied 

· m n 

X1= Ia;Xr-i + Lb;~-j +ut 

i=l j=II 

And 

r s 

Y t = Ic;~-; t-i + LdjXr-j + v t 
i=l j=l 

(3.6) 

(3.7) 

(3.8) 

(3.9) 

(3.10) 

(3.11) 

where X1 and Y1 were replaced by BD1 and TD1 respectively. Saudi Arabian data for 30 Years 

(1970- 1999) were used in the study. 

Stilianos Fountas and Christopher Tsukis (2000), on their cross-country study on 'Twin 

Deficits, Real Interest Rate and International Capital Mobility', conclude that the TDH is 

upheld only in the cases of Germany and the UK and only in the short run. The opposite 

hypothesis of current account targeting carries some weight in case of Canada in the short run. In 

case of Netherlands, there are some evidences consistent with current account targeting according 

to the sign of cointegrating vector. A result not supported by the long run exogeniety tests. 

Abdul Nasser Hatimi J and Ghaji Shukor (1999) have tested twin deficit hypothesis m 

"Multivariate - Based Causality Tests of Twin Deficits in the US". This paper possesses 

alternate method for testing the causality direction between US twin deficits involving Rao's 

Multivariate F test combined with 'Bootstrap Simulation Technique'. For this, they have 

identified the V AR model as 
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Y1 = TJ + A1Y1_, + ........... +A pY t-p + e t (3.12) 

where, Bjt = (e11, ........... e kt ) is a zero mean independent white noise process with non singular 

covariance matrix Ie and , for J = l ....... k, E I e 11 I 
2
+ 

1 < oo for some t > 0 

Using quarterly US data from 1975 Ql to 1998Q2 from The International Financial Statistics 

(IFS) with Multivariate Rao 's F test and Bootstrap Test applying V AR (2) , they found very 

interesting result that twin deficits do not Granger Cause each other for sample period. While 

identifying structural break and using sub- period's data separately, first sub- period time 

supported BD Granger causing CAD while second sub- period supports CAD Granger causing 

BD. However, the 'Lucas Critique' might have been in effect owing to internal policy shifts and 

international economic shocks. 

Michel No~mandin (1999) in "Budget Deficit persistence and the Twin Deficit Hypothesis", 

used 'Blanchard's Overlapping Generation Model', and held " .......... The relevant Canadian 

consumer's horizon and the persistence of the Canadian budget deficit produce responses that 

are statistically positive. In contrast, the relevant U.S. consumer's horizon and the dynamic 

behavior of the U.S. budget deficit yield responses that are statistically insignificant." 

G. Karras and F. Song (1994) in "Government Spending and the Current Account: Some 

International Evidence" have shown through their empirical research with a neoclassical frame 

work that transitory (permanent) changes in Government spending reduce (leave unaffocted) the 

trade balances. It means that transitory change in Government spending motivates the utility 

maximizing consumers to consume out of their permanent income which remains almost 

unaffected by government spending. Changes of this nature, therefore, create a desire for 

smoothing consumption, which is accommodated by the current accounts. Permanent changes, on 

the other hand, create no such smoothing motivating and hence, leave no impact on current 

accounts. 

Using data for Australia, Italy, Sweden the UK and the US, they find that the current effects of 

permanent changes in government spending in all five countries are statistically not different from 

zero, as predicted by the theory. The effects of the transitory changes in government spending, 

however, are found to be consistent with the model only for the UK and the USA. The Australian, 

Italian and Swedish current accounts are not statistically related to transitory changes in 

Government spendings. They also show that adopting a text book Keynesian Model or a model 

with liquidity constraints cannot resolve these puzzling findings. 

DanielL. Thomton (2003) in 'Do Government Deficits matter?' first explores the relations of 

deficits to private saving, interest rates, trade deficit, output and inflation. Then· he further 

considers the Keynesian Hypothesis and Ricardian Equivalence as well. He uses the data for 16 
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OECD countries over the period 1975-86. His data are of pooled time series I cross section by 

nature. He introduces first the general equation as 

(3.13) 

where I = 1.. ....... k, and t = 1.. ...... T, DVit and DEF;1 denote the t th observation for the i th 

country of the dependent variable and the deficit measure respectively. a and ~ denote fixed 

parameters and ~>it denote a random variable. 

Equation (3.13) is impossible for testing because the numbers of the parameters exceed the 

numbers of observations. This problem had been circumference by obtaining time series and a;1 = 

a1 and ~it = ~~ for all t for time series and a;1 = ai and Bit = ~i , for all I for cross sectional data. 

Thus these specifications are, 

DVit = a; + ~i DEF;, + E;, and 

DVit = <lt + Bt DEF;, + Cit 

(3.14) 

(3.15) 

A pooled time series I Cross section representation can be obtained by imposing the restrictions a;1 

=a and ~;1 = ~ for all i and t to obtain equation (3.16) i.e. 

DV;, = a +B DEFi, + ~>it (3.16) 

This is just equivalent to imposing the restrictions ai1 = a and ~it= B for all I on the time series 

model or ai1 = a and Pit= p for all t on the cross sectional model. 

Equations (3.14) - (3.16) are estimated with annual observations on the Government deficits , 

nominal interest rate , the Trade deficits, the price level (1980 =100), the inflation rate , real 

output growth and private saving of the 16 OECD countries (k = 16 and T = 12). The equations 

are estimated both at levels and first differences. 

Estimates of equation for both the levels and first differences data suggested that increase in 

deficit spending are associated with decrease in personal saving. It means that following decrease 

in the public savings also decline and so does the private saving. The result is not consistent with 

the Ricardian view that public and private savings are substitutes. Thus the research paper 

suggests the prevalence of twin deficit hypothesis. 

Amelie Clement (2002) enquires into REH and TDH in 'Twin Deficits: A Cyclical 

Phenomenon?' In explaining REH, in a two -period economy, consumers are assumed to 

maximize their utility function 

(3.17) 

which is subject to an intertemporal budget constraint as follows 
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cl +(1/l+r) c 2 = (YI- TI)+( 1/l+r) (Y2-T2) + (l+r) f3PI (3.18) 

Here r is the interest rate, ~ is a subjective discount factor and {3 P 1 is the individual holding of 

financial assets at the end of period T = 0. 

The Government, for its part, has also to respect its budget constraint as, 

G1 + (1/l+r) G 2 = T1 + (1/l+r) T2+ (l+r) ~~G 

This means that present value of government expenditures should be equal to the present value of 

its revenues, i.e., taxes, added to the discounted value of its financial assets at the end of the 

previous period. 

Consumers are assumed to be the perfectly informed and forward looking so that they can see 

'through' the government budget deficit constraint by understanding the relation between 

spending and taxation. Consequently, they integrate it to their own budget constraint 

(3.19) 

where ( ~~P +~~G) = ~ 1 is the stock offoreign assets ofthe whole economy. 

REH has a very strong assumption that taxes have no effect on budget constraint of consumers. In 

the long-run, present value of taxes remains the same and no effect on current account through 

consumption channel exists. Again variation in government spending allowing taxes unchanged 

with zero CAB in small economy does not affect CAB. In this new fiscal policy shift , 

government's saving will decrease because it issues debt or sell assets matching the spending in 

order to esteem the following budget constraint, 

(3.20) 

Private sector adjusts their consumption and saving to match expected tax rise in the future to 

meet the newly issued debt. 

He again tries to verify the TDH in the framework of the stated model. In conclusion, this study 

shows that neither REH nor TDH were able to explain correctly the strong assumption on which 

they rely on, given that they are not likely to hold often. 

In 'Ricardian Equivalence: An Empirical Application to the Portuguese Economy', Carious 

Fonseca Marinheiro (2003) has gone through various models scrutinized before. These include 

the 'Reduced Form Consumption Functions' of Kormendi (1983), Modigliani and Sterling 

(1986), Bernheim (1987 a), Pereleman and Pestieau (1993), Cardia (1997), Leachman (1996) 

and 'Euler Equation Approach' on a Generalized Permanent Income Hypothesis etc. The author 
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had run ADF test to check the order of integration of the data series as following, Suppose that the 

X 1 is generated by the following process as 

X 1 = o +<1> 1 X 1_1 + c 1 where, c 1 is a white noise. If X 1 is a stationary process, it has a constant 

average E(X 1) = E(X t-1) = J.l, therefore, 11 = o + <1>1 11 and J.l = of 1- <1>1 . 

In order to have finite average, one should have <1>1'1= 1, with <1>1 = 1 +a, we obtain : 

~X t = o + a X t-1 + c t. 

When a= 0, the variable is a random walk, and therefore is not stationary. Stationarity implies a 

negative value for a. In order to fulfill this requirement one adds lagged difference of the series 

until the residuals of the regression are white noise. This is the ADF test. The null of the non

stationary is tested by 

~Xt= o +aX t-1 +I~ t-1+ f:t 

When the model was tested for the Portuguese economy, the Komerandi (1983) specification of 

Ricardian Predictions are rejected. The standard Keynesian view that public expenditures have 

negative influence on consumption' is accepted. 

Andrew B Abel and Ben S Bernanke (2003) have analyzed in 'Macro Economics' into 

relationship between the US government budget deficit and Current account deficit for the period 

1960- 1998. This· found that the twin deficit relation has gone in opposite direction barring the 

period of whole 1980s and first half of the 1990s. However, has shown strong support in favor of 

'twin deficit hypothesis'. 

The same authors also mentioned some evidences on this issue from other countries in the same 

book referring the paper on investigating U.S. Government and Trade deficits'. The results for 

the other countries have observed mixed. For example, revealing the twin deficits idea, 

Germany's budget deficit and current account deficit both increased in the early 1990s following· 

the reunification of Germany. During mid 1980s, however, Canada and Italy both ran government 

budget deficits that were considerably larger than those in the United States (as % of GDP), 

without experiencing severe current account problems. Finally the renowned authors conclude for 

sure that if an increase in the government budget deficit is not offset by an equal increase in 

private saving, the result must be a decline in domestic investment, rise in the current account 

deficit or both. 

Walter Enders and Bong- Soo Lee (1990) in 'Current Account and Budget Deficits: Twins or 

Distant Cousins?' develop a two country microtheoretic model consistent with the Ricardian 

Equivalence Hypothesis (REH). An 'Unconstrained Vector Autoregression' (UV AR) shows some 

patterns in the recent US data which appear to be inconsistent with the REH. Rigorous testing of 
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the model, however, does not allow them to reject the independence of the record federal 

government budget and current account deficits. 

Anjum Aqueel and Mohammed Nishat (2000) in 'The Twin Deficits Phenomenon: Evidence 

from Pakistan' use annual data, and the study is based on Co integration Analysis, ECM strategy 

and 'Granger Trivariate Causality Tests'. The empirical results indicate that the Budget deficit 

has positive and significant long-run effect on the trade deficit in Pakistan. However, the short-run 

causal effect is negative between budget deficit and current account balances. Furthermore, except 

for interest rate, other policy variables like economic growth, exchange rate and money supply 

affect current account deficit directly. 

Ali Salman Saleh, Mahendhiran Nair and Tikiri Agalewatte, (2005) in "The Twin Deficits 

Pmblem in Sri-Lanka: An Econometric Analysis", argued that prolonged fiscal expansions 

contributed to current account imbalances. In case of Srilanka during the period 1970 to 2003 in 

this study, the Auto Regressive Distributed Lag (ARDL) model and 'bound tests' for 

cointegration have been used to asses the long-run dynamics between twin deficits in Srilanka. 

The empirical analysis of this paper supported the Keynesian View that there was a long-run 

relationship between current account ·imbalances and budget deficit. The empirical results also 

showed that the direction of causality runs from the budget deficit to current account deficit. Thus 

any policy measures to reduce the budget deficit in Srilanka could well assist in reducing the 

current account imbalances. 

Suparna Basn and Debabrata Datta (2005) undertook an econometric study to examine the 

impact of the fiscal deficit on India's external accounts since mid 1980s and form an absence of 

co integration between these two deficits. Further, an absence of cointegration between the saving 

rate and the fiscal deficit -GDP ratio also negated the REH in Indian circumstances. These 

findings suggested that the ratios of trade deficit, fiscal deficit and net savings had randomly 

maintained the national income identity and that a high fiscal deficit had been sustained by a 

simultaneous as well as an independent increase in the saving ratios. 

Shankar Prasad Acharya and Arjun Kumar Baral (2006) in their paper 'Twin Deficit 

Hypothesis: An Empirical Investigation on Nepalese Time Series, 1964-2000', found that 

Trade Deficit and Budget Deficit were stationary at first differences.These were cointegrated and 

there was unidirectional causality from budget deficit to trade deficit in the economy of Nepal. 

3.5 Chapter Summary 

This Chapter presents a survey of some relevant literatures regarding the Twin Deficit Hypothesis 

(TDH). Researchers used different methodologies, models and estimated the models with 

different time horizons. Accordingly, test results were not unanimous and on the contrary, the 
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findings varied widely. Such diversified and contradictory .results might be due to country-wise 

economic policy divergence, nature of data and their definitions (possibility of lacking uniform 

practices of aggregation in countries), model specification constraints (e.g. partial modeling 

instead of full modeling ), variable identification problem and the time span. All The empirical 

studies mentioned in this chapter had gone through some battery of tests, which ranged from 

sequential order of stationary testing to causality verification under time series econometric 

framework. 
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CHAPTER- IV 

DATA AND METHODOLOGY 

4.1. IntroduCtion 

This chapter deals with the nature and source of data sets used in the study. Methodological issues 

are also being considered and explained. Explanations of some estimation procedures along with 

their implications are being incorporated in this chapter. 

4.2 Nature, Period of Study and Source of Data 

The study is based on time series datasets. Annual time-series data for budget deficit and trade 

deficit for the country of Maldives have been used. The base period is1995 (1995 =100). The 

datasets cover the period 1979-2003. The datasets have been collected from different Year Books 

of International Financial Statistics, published by the IMF. 

4.3 Methodology: 

The methodology used for the study is basically econometric and time series analysis. Time series 

methods encompases both the 'Time Domain ' and 'Frequency Domain ' analyses. The time series 

methodology involves the tests .for 'Stationarity', 'Integrability', Cointegration ', 'Vector Error 

Correction Modeling (VECM) ' , application of 'Unrestricted and 'Restricted VeCtor 

Autoregression (VAR) Models', 'Intervention Analysis' through the applications of 'Impulse 

Response Functions', as well as 'Variance Decomposition', 'Spectral Analysis' involving the 

study of 'Periodograms ', 'Autospectrum ', 'Cospectrum' 'Coherency Spectrum, ' 'Gain Spectrum', 

'Phase Spectrum' etc. 

A brief features of some of the estimation techniques and methodogical issues are being described 

below. 

4.4 Stationarity and Unit Root Test :Relevance 

Econometric analysis requires that the time series data-sets be 'stationary'. Non-stationary data 

contain unit roots. The main objective of unit root tests is to determine the degrees of integration 

of each individual time series. Various methods for unit root tests have been applied in this study. 

Some of these are being explained below. 

4.5 Dickey-Fuller Unit Root Test 

For the Dickey- Fuller tests, the relevant model is 

Yt = ~0 + ~It+ u t (4.1) 
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\ 
where u1 =a ut-I+ €t (4.2) 

Here e1 is a covariance stationary process with zero mean. the reduced form for this model is, 

Yt = y +ot +a Yt-1+ €t (4.3) 

where y = ~0 (1- a) and o = ~1 (1- a) 

This equation is said to have a unit root if a = 1 (in which case o = 0) 

4.6 Augmented Dickey-Fuller Unit Root Test 

In order to test for the existence of unit roots , and to determine the degree of differencing 

necessary to in~uce stationarity, we have applied the 'Augmented Dickey -Fuller test'. Dickey 

and Fuller (1916, 1979), Said and Dickey (1984), Phillips (1987), Phillips and Perron (1988), and 

others developed modified version of the Dickey-Fuller tests when the error term i.e e1 is not 

white noise. These tests are called 'Augmented Dickey- Fuller test' (AD F). The results of the 

Augmented Dickey- Fuller test (ADF) help to determine the form in which the data should be 

applied in any econometric analysis. The alternative forms are as follows. 

k 

~Yt = r + ayt-1 + L f) ;~Yt-J+l + e, 
}=2 

k 

~Yt = r +8, +ay,_l + Lf);~Yt-j+l +e, 
}=2 

k 

~y, = ayt-I + L f) ;~Yt-J+I + e,. 
}=2 

where, y1 = Model Variables (TD1 and BD1) of Maldives; 

i1y1= First differenced series ofy1• 

i1Yt-j+I =First differenced series ofy 1 at (t-j+ 1) th lags. U = 2----k) 

(4.4) 

(4.5) 

(4.6) 

The equation (4.4) contains a constant as exogenous, while equation (4.5) bears a constant along 

with a linear trend. However, equation (4.11) presents an auto- regressive process with no 

constant and linear trend. 

4.7 The Dickey-Fuller- GLS Unit Root Test 

The DF-GLS test has been developed by Elliott, Rothenberg and Stock (1996), and the test 

possesses greater precision than ADF test in identifying non- stationarity. The DF-GLS t-test is 

performed by testing the hypothesis ao = 0 in the regression equation. 

d d d A d L1y, = aoy, + al L1y,_I +------+a PD.y,_P +error (4.7) 

where y,d is the locally de-trended series y 1 • The local de-trending depends on whether we 

consider a model with drift only or a linear trend. 

(i) DF-GLS unit root test without time trends (a model with drift only): 
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k 

Yi = ayi-.1 + L 'PJ~·Yi-i + u, (4.8) 
t=I 

(ii). DF-GLS unit root test with time trends (a model with linear trend): 

k 

T _ Jl "'""' UJ A T Yt - ayt-1 + LJ T i0 Yt-i + u, (4.9) 
l=l 

4.8 Phillips -Perron Unit Root Test 

Phillips ( 1987), Phillips and Perron ( 1988) have generalized the Dickey -Fuller (DF) tests to the 

situations where disturbance processes, e1 are serially correlated. The PP is intended to add a 

'correction factor' to the DF test statistic. 

Let the AR (I) model be, 

Yt = ,u + <1>1Y,-1 + &,,[t = 1-----T] 

with Var (e 1 ) = c·l£ 

(4.10) 

If e1 is serially correlated , the ADF approach is to add lagged 11 Y 1 to 'whiten' the residuals . The 

test statistic T (<I>1-1) has been considered which is distributed asp 11 in the maintained regression 

with an intercept but with no time trend. The PP modified version is 

Zp11 = T(<I>1-1)-CF 

where the correction factor CF is 

T -

CF = 0.5(si 1 - s;)I(L (Y,_ 1 - Y_ 1 )
2 IT 2 

1=2 

and, 

. I T 

si1 =s2• +2LWs1 L&1&1_ 5 /T 
s=I t=s+1 

Where Wsl = 1-s/(1 + 1) and E: t = y t-11- <!>IY,-1 

- T 

.f.1 = (LY,)I(T -1) 
1=2 

4.9 KPSS Unit Root Test 

(4.11) 

(4.12) 

(4.13) 

(4.14) 

(4.15) 

Another frequently used method for the test of stationarity is the KPSS test developed by 

Kwiatkowski et al. the KPSS test is an analog of Phillips -Perron test. The model for KPSS 

test is: 

<I>(L )y t = a t +~ t + E: t 

where a r = a r-1 + 11 r , ao = a 

and E: 1-IID (0, u 2 ), 11 1 - liD (0, u 2
) 

& Tf 

(4.16) 

(t = 1,2,---T) 
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e 1 and TJ 1 are independent and <l>(L) is a p'h order lag polynomial. The relevant hypothesis for 

the test of stationarity in this model are, 

Against, 

H1>0 

Under H1 the process defines an ARIMA (p,d,q) model structure. 

It has been argued that tests with stationarity as null can be used to confirm the results of the 

usual unit root tests. The relevant two tests are 

Test 1 (usual test) 

Ho : y, is nonstationary (unit root) 

H1: y, is stationary 

Test 2 (KPSS test) 

Ho : y 1 is stationary 

'H1: y 1 is nonstationary (unit root) 

If both tests reject their nulls, their will be no confirmation. But if test 1 rejects the null but 

test 2 does not (or vice versa) the confirmation can be drawn (G.S.Maddala 2001:553). 

4.10 ERS Point Optimal Test 

The ERS point Optimal test is largely based on the following quasi-differencing regression 

equation: 

d(y, /a)= d (x ,I a )'o(a) + TJt (4.17) 

where x, stands for either a constant or a constant along with trend and o(a) be the ordinary 

least square (OLS) estimates. The residual from this equation is 

TJ 1(a)= d(y,/a)-d(x/a)'o(a) (4.18) 

let, SSR (a) = L 1J 1
2 (a) be the sum of squared residuals function. The ERS point optimal 

test statistic of the "null that a =1" against "the alternative that a =a ", is then defined as 

PT = SSR. (a ) -a SSR (I) I fo (4.19) 

where, f0 is an estimator of the residual spectrum at frequency zero. In order to compute the 

ERS test, it is necessary to specifY the underlying set of exogenous regressors x 1 and a 

technique for estimating fo. 

4.11 NG and Perron (NP) Test 

Ng and Perron (2001) estimate four test statistics that are based upon the GLS de-trended 

datay1d. These test statistics are modified forms of Phillips and Perron Za and z, statistics, the 

Bhargava (1986) R1 statistics and the ERS Point Optimal statistic. The terms are defined as 

T 

k= L(Y/~1)2 /T2 (4.20) 
1=2 
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The modified statistics can be represented as 

MZ:=MZa x MSB 

MSBct=( k /f0)
112 (4.21) 

MP/ ={c2k-cT-1(y/)2 1fo ifxt={I} 

= {c2k-(1-c)T-1(yd, )2 lfo ifx1= {1, t} 

where, c = -7 ifx1 ={I} 

=-13.5 ifxt={1} 

The NP tests require a specification for x1 and a choice of method for estimating fo. 

4.12 Correlogram 

One of the simple, intuitive and interesting methods of testing 'stationarity' is running a 

correlogram. Correlogram is nothing but simply a graphical representation of Auto

correlation Function (ACF) and Partial Auto-correlation Function (PACF). The nature of 

stationarity can also be found almost accurately in most of the cases with the help of 

Correlogram. 

4.13 Cointegration Test 

The cointegration test represents the gesticulation of long- run equilibrium relationship 

between two variables say y1 and Xt. Let both be integr~ted at one, that is y1 ~ I(l) and x1 ~ I(l). 

Then y1 and x1 are said to be co integrated if there exist some p such that y 1 - P x1 is I(O). This is 

denoted by saying y 1 and x 1 are CI (1,1) i.e y1 and x1 are cointegrated. Different types of 

cointegration techniques are available for the time series analysis. These tests include the 

Engle and Granger Test (1987), Stock and Watson Procedure (1988) and Johansen's Method 

(1988, 1990, 1991) 

4.14 Engle Granger Cointegration Test 

This approach is also known as a residual test. If the variables included in an equation are 

integrated of the same order, say (1), the error term should be stationary, i.e. I (0). Let us 

consider M time horizon time series (Y 0 ------Y 1 M) , each of which is I( 1 ), Let one of the two 

regression model include a drift and no trend while the second one contains a drift and trend 

such that 

M 

Yt1=Po+ .L)3Jyt-J+I +c:, 
j;2 

(4.22) 
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M 

y t1 = p 0 +PIt+ 1:J3)Yt-j+l + s, 
)=2 

(4.23) 

A test for no co-integration is assigned 1by a test for a unit root in the estimated error e1• This . 

can be achieved by applying ADF test to the residuals using the following equation: 

p 

~e 1 = a e 1-I + L <l> 1e,_ 1 + v, 
j-1 

The null hypothesis a = 0 is tested using the • statistic. 

4.15 Johansen Maximum Likelihood Cointegration Test 

(4.24) 

The Johansen Maxi"!um Likelihood Procedure examines the relationship among stationary or 

non-stationary variables using the following equation: 

p 

x, = Irrixt-1 + €1 

i=l 

The function can be presented according to the following V AR system: 

p 

/'J.xt = Ilxt-I + L <l>i/'J.xt-1 + ll + st 
i=l 

(4.25) 

(4.26) 

In which X1 is an nx 1 random vector, e 1 is NIID (O,cr2
e ), and J..l is deterministic terms. The 

long run relationships are derived through the coefficient Matrix of II, denoted by r, which is 

between 0 and n. Then there are r linear combinations of the variables iri the system that are 

I(O) or cointegrated. Under Johansen (1991), and Johansen and Juselius (1990) procedures, 

two tests are available for the determination of cointegrating vectors and for the estimation of 

their values. These tests are the Trace Test and the Eigen Value Test. In this method a two

stage testing procedure has been followed. In the first stage, the 'null hypothesis of no 

Cointegration ' hypothesis is tested against the alternative hypothesis that the data are 

cointegrated with an unknown cointegrating vector. If the null hypothesis is rejected, a second 

stage test is implemented with Cointegration maintained under both the null and alternative. 

Gonzalo (1994) has suggested that Johansen's procedure has certain properties which are 

superior to alternative co integrating testing methods. 

4.16 Vector Error Correction Modeling 

Vector Error Correction Modeling provides important information on the short run 

relationship (short run dynamics) between any two cointegrated variables. Vector Error 

Correction test has provided empirical evidence on the short- run causality betWeen the trade 

deficits and budget deficits in Maldives. 

In the present study the vector error correction estimates have been specified using the 

following models. 
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(4.27) 

(4.28) 

where, D. TD1 = first difference of the trade deficit (real): D.BD1 = first difference of Budget 

deficit (real); z 1_1 = first lag of error term of cointegrating equation; e 11 and e 21 are white 

noise errors; a.~, a.2, a.3, and a.4 and ~~, ~ 2, ~ 3, ~4 are the coefficients of lagged variables in the 

above models. 

The focus of the vector error correction analysis is on the lagged Zt terms. These lagged terms 

are the residuals from the previously estimated cointegrating equations. In the present case the 

residuals from two lag specifications of the cointegrating equations have been used in the 

vector error correction estimates. Lagged Zt terms provide an explanation of short- run 

deviations from the long-run equilibrium for the test equations above. Lagging these terms 

means that disturbance of the last period impacts upon the current time period. Statistical 

significance tests are conducted on each of the lagged Zt terms in equations ( 4.27) and ( 4.28) 

in general. Finding a statistically insignificant coefficient of the Zt term implies that the 

system under investigation is in the short- run equilibrium as there are no disturbances present 

.If the coefficient of the Zt term is found to be statistically significant, and then the system is in 

the state of the short-run disequilibrium. In such a case the sign of z 1 term gives an indication 

of the causal direction between the two test variables. 

4.17 Granger Causality Tests: 

For the sake of simplicity, let y11 and y21 be the two variables under study. Along this course, 

the focal idea that y11 is not Granger-Caused by Y21 if the optimal predictor of y11 does not use 

information from y21. While applying this idea, the predictor is usually restricted to be an 

optimal 'linear' predictor and optimality is defined as minimizing the mean squared error 

(MSE) of the h-step predictor ofy11. 

In order to be more specific, let y11 and y11 have vector autoregressive representation (VAR) in 

which y11 depends upon its own lags and lags of Y2t and symmetrically Y21 depends upon its 

own lags and lags ofy11. 

Let us put the aforesaid V AR specification as following. 

y 11= J.11o + n tll.l Y lt-1 + ..... + n t!Lp y lt-p+ n 112.1 Y21-1+ ..... + n m.p. Y2t-p+ e11 (4.29) 

Y2t= J.12o + 1t 121.1 y it-1 + ..... + 1t t21.p y it-p+ 1t 122.1 Y21-1+ ..... + 1t t22.p. Yzt-p+ e2t (4.30) 

Here, first subscript denotes the variable and the second subscript denotes the observation 

index. This representation is bi-variate p th order V AR. Since we are having a system of two 
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equations (4.29) and (4.30), the errors may be contemporaneously correlated. Therefore, any 

shock to one ofthe equations would have 'ripple effect' on the other equation. 

For the specification of the €it , i= 1,2 ;is assumed to have an innovation with zero mean, 

constant variance and no serial correlation that is E{ e it}= 0; E{ e /} = a 2; for i= 1,2 and 

E{ €it, €is }=0 for t:;t: sand i=1,2. Again it is also assumed that E{ €It, e25 }=0 for t:;t: s for no 

serial correlation. Additionally, the 'ripple effect' is captured by the covariance between €It 

and e2t, denoted by cr12, which is assumed to be constant. 

Along this course, for all t, the error variance matrix for the V AR with p lags will be 

( 4.31) 

The equations (4.29) and (4.30) may be presented in a matrix form; 

(
Yit-1 )+ .... + 
Y21-1 

(4.32) (r,~ J = (J.lw) + 
r t J.l20 

Now again, a third subscript is necessary on the coefficients to make a distinction of lag 

length which runs from 1 lag through p lags. In that case, it may be written as 

Y, = J.l + IIIYt-1 +···+II pYt-p + s, (4.33) 

Where, y; = (y 11 , y 21 ), ).l' = (J.lw , J.l20) and n are 2 X 2 matrices defined in response to 

equation ( 4.32). If any of the coefficients of Y2t-I (i = 1 ... ~) significant , that y2t Granger Causes 

to Yit. Similarly, if any of the coefficients of Yit -I (i= 1.. .... -~) is significant, then Yzt is Granger 

Caused by Y1t. 

4.18 Vector Auto-regression (V AR) Modeling 

While testing the long-run dynamic relationship between model variables concerned, we may 

not make any a priori assumption of endogenity and exogenity of variables concerned. In 

such situation, Vector Auto-regressive Model (VAR) can be applied. This model treats all 

variables systematically without making reference to the issue of dependence or 

independence. A VAR additionally offers a scope for Intervention Analysis through the study 

of 'Impulse Response Functions' for the endogenous variables in the model. Moreover, a 

V AR model allows us to study the 'Variance Decompositions' for these variables and this 

help us understand the inter-relationships among the variables concerned. We, therefore, seek 

to develop following models for the Twin Deficit Relationship for the economy of Maldives. 

34 



4.18.1 The V AR Model 

The Vector Autoregression (VAR) model for trade deficit and budget deficit for the economy 

ofMaldives consists ofthe equation (4.34) and (4.35) 

k k 

!1TD1 = a 1 + Lf31i!1TDI-i + LY!ii1BD1_; + uit (4.34) 
i=11 i=1 

k k 

!1BD1 = a 2 + Lf31ii1BD1_; + LY!ii1TD,_; + uit (4.35) 
i=1 i=1 

where, a. i, i= 1 ,2 intercepts, 

ult and u21 = Stochastic error terms (alternatively called as impulses or innovations or shocks 

k k 

in V AR Modeling) , L f31i!1TD1_; and L y 2;11TDI-i represent all summation values of 
1=1 1=1 

lagged terms of trade deficit in the model. 

k k 

L y lii1BD1_; and L /32;11BD1_; represent all summation values of lagged variables of 
1=1 1=1 

budget deficit in the model. 

Furthermore, the VAR model consisting of equations (4.34) and (4.35) which requires that 

(i) !1TD1 and !1BD1 be stationary, and 

(ii) ult and u21 be white noise terms such that 

4.19 Impulse Response Function 

u It ~ iid N(O,cr2 u1) , and 

u zt ~ iid N(O,cr2 u2) 

Any shocks to any variables not only directly affects the respective variable only, but also it 

would be transmitted to all of the endogenous variables in the model through dynamic (lag) 

structure of V AR. An Impulse Response Function tries to find out the effect of one time 

shock to one of the innovations on current and future values of the endogenous variables. Due 

to this feature, Impulse Response Function (IRS) in V AR System is widely used in describing 

the dynamic behavior variables in the system concerned to shocks in the residual of the time· 

series under study. 

Innovations are normally correlated and may be viewed as having common properties which 

cannot be associated only to a specific variable. In order to explain the impulses, it is widely 

applied for a transformation (P) to the innovations so that they become micorrelated such that 

v; = P&
1 
~ (O,D) 
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where, D =Diagonal co-variance matrix. 

4.20 Variance Decomposition 

Specifically, Impulse Response Function discovers the effects of a shock to one and thereby 

transmitted to other endogenous variables in the V AR System. However it cannot tell us the 

magnitude of shocks in the system. To overcome this problem, Variance Decomposition 

mechanism is applied to separate out the variation in an endogenous variable into the 

constituent shocks to the V AR System. So Variance Decomposition is applied in the models 

to find out the information about relative importance of every random innovation in the 

question of its effects to the variables concerned in the V AR system. 
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CHAPTER-V 

STATIONARITY AND INTEGRABILITY OF BUDGET DEFICIT AND TRADE 

DEFICIT 

5.1 Introduction 

Macroeconomic variables like 'budget deficit' and 'trade deficit' which are used in 

econometric studies are usually of time series in nature. These are no longer to be considered 

as deterministic variable. On the contrary, these are considered to be generated by some 

underlying stochastic process. In any time series Y" each value Y~,Y2 ••••••••••• Y1 is assumed 

to be drawn randomly from a probability distribution .To be completely general the observed 

series Y~,Y2 ••••••••••• Y1 is assumed to be drawn from a set of jointly distributed random 

variables. Thus if the underlying probability distribution function of the series could be 

specified, then one can determine the probability of one or another future outcome. But the 

complete specification of the probability distribution function for any time series is usually 

impossible. However, it is possible to construct a simplified model of the time series, which 

explains its nature of randomness in a manner useful for econometric studies. The simple 

model may be a reasonable approximation· of the actual and more complicated underlying 

stochastic process. 

Specification of the underlying stochastic process is preceded by the identification of the 

nature of the stochastic process. More specifically, if the stochastic process that generates the 

time series data is invariant with respect to time, and then it is 'stationary'. If the process is 

'non-stationary', it will be difficult to represent time series over past and future intervals of 

time by an algebraic model. By contrast, if the stochastic process is fixed in time, i.e. if it is 

'stationary', then one can model the process through an equation with fixed coefficients that 

can be estimated from the past data. This is possible because, for a stationary process, both 

the joint probability distribution and conditional probability distribution are 'invariant' with 

respect to time. 

It, therefore, becomes pertinent for enquiring into the nature of the stochastic processes for the 

macroeconomic variables, like 'budget deficit' and 'trade deficit' used in this study. We seek 

to examine if these macroeconomic variables are really 'Deterministic Trend-Reverting Non

Stationary' series or 'Random Walk' processes. If these processes were 'Random Walks ' by 

nature, then econometric studies would require appropriate technical and theoretical 

adjustments. We seek to address this issue in this chapter. 

37 



··.~· 

5.2 Time Plots of Budget Deficit (BD1) and Trade Deficit (TD1) 

The Figure 5.1 below shows the time plots of Budget Deficit and Trade Deficit (at levels). 

Figure 5.1 

. Time Plots of Trade Deficit (TD1) and Budget Deficit(BD1) AT Levels 

500,--------------------------------------------------------, 

0~-o-c~~o-~~~~~~~~ ;-____ ._: ____ ...,:----- ~-/.::.. ........ ~o-.o--a............,_ 
-500- ---........ ---c:r ~ ~-<>--o---o...-<1 

' ' ' ' 
-1000 

' -1500-

-2000-

-2500-

-3000-

'-..... 
' ' ' ' ' ' ' , __ 

' ', ,""", ,'" ,, ....... ' 
', 

-3 50 0 -+----.---.~..---..----r--,---.----r--..----.-----.---.----r----.--.---.----r----.----r---.~,---r---r---1 
1980 1985 1990 1995 2000 

1----o---- BD --- TD I 

Figure 5.1· 

Time Plots of Budget Deficit and Trade Deficit (At First Difference) 
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It is observed from the figure 5.4 that both the series exhibit stochastic trend along their time 

paths with minimal ups and downs over the period concerned. This feature of the series is a 

pointer to their non-stationarity. This leads us to examine the nature of 'stationarity' of BDt and 

TDt series at levels. 

5.3 Test of Stationarity: Augmented Dickey-Fuller (ADF) Test 

Stationarity of Budget Deficit (BD,) and Trade Deficit (TD,) has been studied through the 

'Augmented Dickey Fuller' tests .The relevant ADF Test equations are 
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Ill 

MD, =a)+ f3l + yiBD,_I + oli IMD,_; +&II (5.1} 
i=l 

Ill 

11TD, = a2 + /32, + r 2TDt-l + 02i I 11TD,_; + &2/ (5.2) 
i=l 

where & 1, , &21 are white noise error terms·, m is the optimum lag length and 

MD, = (BD1- BD1_1) 

11TD, = (TD1 - TD1_1) etc. 

The optimum lag (m) length may be determined by Akaike Information Criterion, Schwartz 

Information Criterion etc. Again the estimable ADF Test equation for the differenced series 

for BD1 and TD1 are 

m 

112 BDt = a 3 + y3MD, + 83; I112 BD,_; + &3, (5.3) 
i=l 
m 

112TDt = a4 + r 411TD, + 04i LI12TDH + &41 (5.4) 
i=l 

where s31 and s41 are white noise error terms and 

5.4 Results of ADF Tests 

A 2 BD1-1 = (ABD,- ABD,_I ) 

A2 TD1_1 = (ATD,- ATD,_1 ) etc. 

The results of ADF test for the presence of unit root in the series concerned are being 

summarized through the Table 5.1 

Table 5.1 

Results of Estimation of ADF Unit Root Test on BD1and TD1 

Exogenous: Constant Null Hypothesis: The variable has a unit root 

Lag length: (Automatic based on SIC, Max lag =8) [Sample 1979-2003] 

Variable ADF test Prob* Lag Test Critical Values 

statistic Value Length** I% 5% 10% 

BD1 -1.590165 0.4720 0 -3.737853 -2.991878 -2.635542 

ABD, -5.280867 0.0003 0 -3.752946 -2.998064 -2.638752 

TD1 0.764362 0.9907 3 -3.788030 -3.012363 -2.646119 

ATD1 -4.564264 0.0018 2 -3.788030 -3.012363 -2.646119 
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Exogenous : Constant and Linear Trend 

Variable ADF test Prob* Lag Test Critical Values 

statistic Value Length** 1% 5% 10% 

BDt -2.805966 0.2097 2 -4.440739 -3.632896 -3.254671 

L\BDt -3.603090 0.0644 8 -4.728363 -3.759743 -3.324976 

TD1 -2.980220 0.1593 2 -4.440739 -3.632896 -3.254671 

L\TDt -4.777211 0.0054 2 -4.467895 -3.644963 -3.261452 

Exogenous: None 

Variable ADF test Prob* Lag Test Critical Values 

statistic Value Length** 1% 5% 10% 

BD1 -0.499872 0.4890 0 -2.664853 -1.955681 -1.608793 

L\BDt -5.337854 0.0000 0 -2.669359 -1.956406 -1.608495 

TDt 2.560891 0.9960 -2.669359 -1.956406 -1.608495 

L!TD1 -1.018342 0.2666 3 -2.685718 -1.959071 -1.607456 

* Mac Kinnon (1 996) one sided P-values **Automatic based on SIC, Max Lag=8 

5.5 Findings From ADF Tests (Table 5.1): 

The table 5.1 shows that 

(i) the 'null hypothesis of' Unit Roots' has been accepted even at 10% level for 

BD1 series (at levels) in the presence of a constant (intercept term) and of an 

intercept term along with 'linear trend' in the maintained equations [since the 

relevant ADF test statistics (absolute) exceed the corresponding absolute 

critical values at 10% level.] 

(ii) for the TD1 series at level, the null hypothesis of 'unit roots' with exogenous 

'intercept' term and with intercept term along with 'linear time trend' is 

accepted even at 10% level [since the relevant ADF Test statistics (absolute 

value) exceed the corresponding critical values at 10% level.] 

(iii) the null hypotheses of unit root have been rejected at I 0% level for the first 

differenced series of BD1 and TD1 given the exogenous 'intercept' term and 

with an intercept term along with 'linear time trend' in the maintained 

regression equations. This is so because the relevant ADF test statistics 

(absolute values) exceed the corresponding critical values at 1% level. 
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All these findings confirm that 

(i) BDt and TD1 series are 'non-stationary' even (at 10% level). 

(ii) BDt and TD1 series follow 'random walks' without a 'drift'. 

(iii) 11 BD1 and 11 TD1 series are 'Stationary. 

(iv) BDt and TD1 series are 'Differenced Stationary' (DS) and not 'Trend Stationary' 

(TS). 

(v) BD1 and TD1 are I(l) series. 

These findings, therefore, lead us to examine if the exhibited 'non-stationarity' in the 

series concerned (BD1 and TD1) is due to 'structural shift'. With this end in view, the 

'Phillips-Perron Unit Root Test' has been performed. 

5.6 Results of the Phillips-Perron Unit Root Tests 

Results of the Phillips -Perron Unit Root Tests are being presented through the Table 5.2. 

Table -5.2 

Results of Phillips -Perron Unit Root Test on BDt and TDt 

Exogenous : Constant Null Hypothesis: The variable has a unit root 

Variable P-P test- Probability* Band Test critical values 

statistic value width** 1% 5% 10% 

BD1 -1.695230 0.4208 2 -3.737853 -2.991878 -2.635542 

11BD1 -5.274298 0.0003 1 -3.752946 -2.998064 -2.638752 

TDt 0.640772 0.9879 2 -3.737853 -2.991878 -2.635542 

11TD1 -6.601869 00000 3 -3.752946 -2.998064 -2.638752 

Exogenous : Constant and Linear Trend 

Variable P-P test- Probability* Bandwidth** Test critical values 

statistic value 1% 5% 10% 

BD1 -2.494004 0.3277 2 -4.394309 -3.612199 -3.243079 

11BD1 -5.223766 0.0018 -4.416345 -3.622033 -3.248592 

TD1 -3.345005 0.0831 0 -4.394309 -3.612199 -3.243079 

11TDt -7.078441 0.0000 4 -4.416345 -3.622033 -3.248592 
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Exogenous: None 

Variable P~P test- Probability* Bandwidth** Test critical values 

statistic value 1% 5% 10% 

BD1 -0.414781 0.5231 I -2.664853 -1.955681 -1.608793 

ilBD1 -5.330200 0.0000 I -2.664853 -1.955681 -1.608793 

TDt 2.529467 . 0.9958 -2.664853 -1.955681 -1.608793 

ilTD1 -4.961327 0.0000 2 -2.669359 -1.956406 -1.608495 

* MacKinnon(1996)0ne sided P -values **Newey- West Using Bartlett Kernel 

5.7 Findings from the Phillips- Perron Tests: 

It is observed from the Table 5.2 that, 

(i) for BD1 and TD1 series the null hypothesis of Unit root are being accepted even at 

I 0% kvel, given the intercept term in the maintained regression equation. This 

occurs because the (absolute) values of the P P statistics falls short of corresponding 

critical values (absolute) at 10% level of significance. 

(ii) the null hypothesis of unit roots in BD1 and TD1 have been accepted even at I 0% 

level when the maintained equation contains the 'intercept' term along with a 

'linear trend term, given that the absolute values of the PP statistics are lower than 

the corresponding critical values (absolute) at 10% level of significance. 

(iii) the null hypotheses of 'unit roots' have been rejected for ilBD1 and ilTD1 series 

even at 1% level when the maintained regression equations contain 'intercept term' 

where the absolute values of the PP statistics exceed the corresponding critical 

values (absolute) at 1% level of significance. 

(iv) the null hypotheses of 'unit roots' have been rejected in ilBD1 and ilTD1 series even 

at 1% level when an intercept term and a 'linear trend' term appear in the 

maintained regression equations such that the absolute values of the PP statistics 

exceed the corresponding absolute critical values at 1% level of significance. 

These observations indicate that 

(i) BD1 and TD1 series are non stationary at levels. 

(ii) Non-stationarity of the series at levels is not due to the 'structural shifts' in the 

stochastic structures. 

(iii) BD1 and TD1 series attain stationarity upon first differencing. 

(iv) BD1 and TD1 series are 1(1) 

Thus the Phillips-Perron Test results corroleorate the findings from the ADF unit root tests. 
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5.8 Correlogram Analysis for Stationarity. 

Correlogram is a graphical representation of Autocorrelation Function (ACF)- and Partial 

Auto correlation Function (PACF) for any variable. The ACFs and PACFs of the Budget 

Deficit (BD1) at level and at first difference are being presented through figures 5.2 and 5.3. 

Similarly, the correlogram for TD1 at level and at first difference are being presented through 

the Figures 5.4 and 5.5. 

Figtu·e 5.2 
Correlogrmn ofHmlget Deficit :at level 

Autocorrelation Partial Correlation 

Figtn:e 5.3 

AC PAC Q-Stat Prob 

1 0.683 0.683 13.123 0.000 
2 0.463 -0.007 19.412 0.000 
3 0.168 -0.273 20.278 0.000 
4 -0.088 -0.204 20.528 0.000 
5 -0.168 0.111 21 .476 0.001 
6 -0.084 0.264 21.728 0.001 
7 0.014 0.028 21.736 0.003 
8 0.097 -0.125 22.113 0.005 
9 0.152 -0.010 23.085 0.006 

10 D. 129 0.061 23.830 0.008 
11 -0.007 -0.149 23.833 0.013 
12 -0.130 -0.144 24.711 0.016 
13 -0.226 -0.023 27.592 0.010 
14 -0.270 0.036 32.060 0.004 
15 -0.247 -0.055 36. 177 0.002 
16 -0.193 -0.142 38.980 0.001 
17 -0.096 0.052 39.756 0.001 
18 -0.152 -0.227 41.973 0.001 
19 -0.125 0.006 43.738 0.001 
20 -0.114 0.120 45.484 0.001 

Correlogrm.n of Btulget Deficit :at (f"1rst difference) 

Autocorrelatton 1-'arttal L:orrelatton 1-'AL: U-:::itat 1-'rob 

1 -0.140 -0.140 0.5331 0.465 
2 0.123 0.105 0.9616 0.618 
3 -0.084 -0.056 1.1731 0.759 
4 -0.242 -0.281 2.9947 0.559 
5 -0.252 -0.340 5.0789 0.406 
6 -0.113 -0.202 5.5215 0.479 
7 0.118 0.094 6.0319 0.536 
8 -0.186 -0.299 7.3816 0.496 
9 0.195 -0.177 8.9661 0.440 

1 0 0.068 -0.067 9.1720 0.516 
11 0.033 -0.065 9.2249 0.601 
12 0.040 -0.112 9.3100 0.676 
13 -0.018 -0.200 9.3286 0.748 
14 0.055 -0.016 9.5193 0.796 
15 -0.023 0.104 9.5562 0.847 
16 -0.052 -0.174 9.7644 0.879 
17 0.059 -0.014 10.075 0.900 
18 -0.065 0.031 10.520 0.914 
19 -0.022 0.019 10.579 0.937 
20 0.020 0.032 10.641 0.955 
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Figtu·e 5.4 
Correlogrmn of Trade Deficit at level 

Autocorrelation Partial Correlation 

Figm·e 5.5 

AC PAC Q-Stat Prob 

1 0.859 0.859 20.742 0.000 
2 0.789 0.195 38.997 0.000 
3 0.667 -0.181 52.643 0.000 
4 0.584 0.011 63.615 0.000 
5 0.446 -0.208 70.343 0.000 
6 0.329 -0.114 7 4.192 0.000 
7 0.183 -0.150 75.454 0.000 
8 0.072 -0.047 75.659 0.000 
9 -0.024 0.050 75.683 0.000 

10 -0.097 0.011 76.111 0.000 
11 -0.205 -0. 186 78.143 0.000 
12 -0.303 -0.175 82.924 0.000 
13 -0.366 0.018 90.463 0.000 
14 -0.396 0.051 100.09 0.000 
15 -0.401 0.087 110.92 0.000 
16 -0.420 -0.077 124.13 0.000 
17 -0.438 -0.138 140.33 0.000 
18 -0.416 0.051 157.04 0.000 
19 -0.364 0.074 171.96 0.000 
20 -0.315 -0.024 185.36 0.000 

Correlogrmn of Trade Deficit at (tu·st difference) 

Autocorrelation Partial Correlation 

5.9 Findings from the Figures 5.2 and 5.3 

AC PAC Q-Stat Prob 

1 -0.334 -0.334 3.0201 0.082 
2 0.108 -0.003 3.3524 0.187 
3 -0.390 -0.399 7.8620 0.049 
4 0.304 0.074 10.751 0.030 
5 -0.051 0.078 10.836 0.055 
6 0.135 0.030 11 .465 0.075 
7 -0.169 0.021 12.515 0.085 
8 0.123 0.096 13.109 0.108 
9 -0.071 0.015 13.320 0.149 

10 -0.094 -0.237 13.715 0.186 
11 0.008 -0.023 13.718 0.249 
12 0.043 -0.018 13.815 0.313 
13 0.040 -0.068 13.906 0.380 
14 -0.029 0.050 13.959 0.453 
15 -0.152 -0.143 15.558 0.412 
16 0.140 0.108 17.076 0.381 
17 0.027 0.086 17.141 0.445 
18 -0.036 -0.110 17.277 0.504 
19 -0.078 0.000 18.045 0.519 
20 0.036 -0.023 18.247 0.571 

(A) The corresponding Correlogram of the BD1 series at level shows that 

(i) the ACF contains a short dying out pattern of spikes and 

(ii) the PACF contain a singular significant spike at lag I. 
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These observations are pointers to 'non-stationarity' of BD1 series at level. Consequently, 

the correlogram for .1.BD1 is being considered for the confirmation of 'stationarity' of the 

series concerned. 

(B) It is observed from the figure 5.3 that in the correlogram for .1.BD1 senes 

(i) the ACF is free from any dying out pattern of spikes and spikes in all the lags are 

completely insignificant. 

(ii) the PACF is marked by the presence of insignificant spikes at lag 1 through lag 20. 

These observations further confirm that ilBD, series is 'stationary' and BD!' attains 

stationarity upon first differencing. Consequently BDt series is 1(1). 

5.10 Findings From the Figures 5.4 and 5.5 

(A) The Figure 5.4 shows that 

(i) the corresponding A CF of the TD1 series (at level) display a dying out pattern of the 

significant spikes, and 

(ii) The corresponding PACF contains only one significant spike at lag one while all 

other lags contain very insignificant spikes. 

All these observations confirm that TD, series at level are non-stationary. Consequently, 

the correlogram ofTD1 series upon first differencing as given by the Figure 5.5, is being 

examined. 

(B) It is observed further Figure 5.5 that in the .1.TD1 series 

(i) The ACF is marked by the absence of any dying out pattern of spikes 

(ii) No singularly significant spike appears at lag 1 either in the ACF or in the PACF. 

These observations testifY for the stationarity ofTD1 upon first differencing. 

5.11 Time plots ofDBDtand DTDt series 

Time plots ofDBD1 and DTD1 series are given by the Figures 5.6 and 5.7 below. 

Figtu·e 5.6 
Tune plots o£Budget <lefidt at (first difference) 
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Figure 5. 7 
T:iJ.ne plots of Tr~ule deficit at ( f"n·st difference) 
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These figure show that 

(i) time plots of both ilBD1 and ilTD1 series do not exhibit any trend, 

( ii) time plots of both ilBD1 and Ll TD1 contain several ups and downs along their time 

paths. 

Consequently, the time plots testify for the stationarity of the first differenced series for 

EDtandTDt. 

5.12 Summary of Findings on Stationarity: 

The findings in Sections (5.2)- (5.11) indicate that 

(i) both EDt and TDt are 'non-stationary' at levels. 

(ii) 'non-stationarity' in EDt and TDt series at level is not due to any structural shifts 

in their stochastic structures. 

(iii) both EDt and TDt attain stationarity upon first differencing. 

(iv) both EDt and TDt are 'Difference Stationary' (DS) and not 'Trend Stationary' (TS) 

(v) both EDt and TDtseries at level are 1(1) i.e. EDt- 1(1) and TDt- 1(1) 

(vi) both ilBD1 and ilTD1 are 1(0) i.e. ilBD1 - 1(0) and ilTD1- 1(0). 
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CHAPTER-VI 

STUDY OF COINTEGRATION 

6.1 Introduction 

In economic analysis it is imperative to examine the existence of long-run equilibrium 

relationship among macroeconomic variables concerned. Engle and Granger (1987) 

established that long run relationship among variables could exist if and only if the variables 

are 'co integrated'. As a matter of fact, 'cointegration' is the study concerning the existence of 

long run equilibrium relationship among variables. The study allows the researcher to 

examine the existence of an equilibrium relationship among two or more time series, each of 

which is individually non-stationary. According to Engle and Granger, the variables will be 

cointegrated when the linear combination of non-stationary variables is stationary. 

Cointegration provides the elimination of the cost of differencing by rationalizing terms in 

levels. However the non- stationary variables involved must be 'integrable' of the same order. 

In our study both budget deficit (BDt) and trade deficit (TDt) define random walk processes. 

These variables attain stationarity upon first differencing indicating that these are 1(1) 

variables. It, therefore, becomes pertinent on our part to examine if these variables were 

cointegrated. The present Chapter is devoted to address this issue. 

6.2 Engle- Granger Cointegration Test: The Model 

According to Engle and Granger (1987) the variables will be cointegrated when the linear 

combination of non-stationary variables is stationary. In this study, BDt and TDt are found to 

be integrated of order one i.e. I (1). The linear combination of the two variables are: 

Or, u, = TD 1 - a - f3 BD, 

Again BDt = y + o TDt + v t 

Or, v, = BD t- y - o TD, 

(6.1) 

(6.2) 

(6.3) 

(6.4) 

Now if any of u1 and v1 were stationary, i.e. I (0), then BD, and TDt are cointegrated at level 

i.e. CI (1,0). Consequently, the Cointegration between BD1 and TD1 maybe studied through 

the estimation of the equations (6.1) or equation (6.3). 
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6.3 Results of Estimation of the Equation (6.1) 

Results of estimation of the equation ( 6.1) are given below. 

A 

TD, =- 677.2999 + 3.774828 BD1 

S.E: (214.4711) (0.892902) 

t- stat.: [-3.1580] [4.2276] 

prob.: (0.0044) (0.0003) 

R2 = 0.4373 

Adj. R2 = 0.4128 

Durbin-Watson stat.= 0.4196 

Akaike info Criterion =15.89072 

Schwarz Criterion = 15.98823 

6.4 Test of Stationarity of Residuals 

Stationarity of the corresponding residuals U1 has been examined through the ADF and PP 

tests. Results of the tests are given by Tables 6.1 and 6.2 

Table -6.1 

Augmented Dickey Fuller Unit Root Test on Residuals (/1,) 

Null Hypothesis: The residual has a unit root 

Exogenous: Constant Lag length ;-(Automatic based on SIC, Max Lag =8) 

Variable ADF test Prob* Lag Test critical Values 

statistic value length 1% 5% 10% 

0 -3.737853 -1.545442 0.4940 -2.991878 A 

Jl, -2.635542 

Exogenous : None 

-1.599763 0.1017 0 -2.664853 -1.955681 -1.608793 

* Mac Kinon (1996) One- sided P-values 

Table- 6.2 

Phillips-Perron Unit Root Test on Residuals ({I,) 

Null Hypothesis: The residual has a unit root 

Exogenous: Constant Bandwidth;-( Newey-West using Bartlett kernel) 

Variable P-P test 

statistic 

Prob* 

value 

Band 

Width** 

Test critical Values 

1% 5% 10% 
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-1.533575 0.4999 -3.737853 -2.991878 -2.635542 

Exogenous: None 

Jl, -1.601040 0.1015 -2.664853 -1.955681 -1.608793 

*Mac Kinon(l996) One- sided P-values **Newey-West using Bartlett kernel 

6.5 Findings From the Tables 6.1- 6.2 

It is observed from the tables 6.1- 6.2 that, 

(i) level since the ADF test statistics (absolute value ) falls short of the 

corresponding initial values at 10 % level of significance. 

(ii) the null hypothesis of unit root in itt has been accepted even at 10 % level, 

since the PP test statistics (absolute value) is lower than the corresponding 

critical value at 10 % level of significance. 

It, therefore, follows that both the ADF test and Phillips-Perron tests testify for 'non

stationarity' of the residuals it,. Consequently, BDt and TD, are not Cointegrated at level. 

6.6 Stationarity of residuals it1 : Correlogram Study. 

The stationarity of residuals itt has been examined through the plots of Autocorrelation 

Function (ACF) and Partial Autocorrelation Function (PACF) across different lags. Figure 

6.1 presents the Correlogram of the residuals it, 

Autocorrelation 

Figure 6.1 

Correlogram ofthe it, (at level) 

Partial Correlation AC PAC Q-Stat Prob 

1 0.744 0.744 15.580 0.000 
2 0.545 -0.020 24.295 0.000 
3 0.326 -0.163 27.560 0.000 
4 0.170 -0.028 28.484 0.000 
5 0.065 0.002 28.626 0.000 
6 -0.042 -0.110 28.689 0.000 
7 -0.058 0.083 28.815 0.000 
8 -0.124 -0.134 29.422 0.000 
9 0.021 0.374 29.440 0.001 

10 0.057 -0.141 29.588 0.001 
11 0.056 -0.121 29.739 0.002 
12 -0.022 -0.162 29.763 0.003 
13 -0.128 -0.077 30.692 0.004 
14 -0.143 0.078 31 .944 0.004 
15 -0.215 -0.096 35.073 0.002 
16 -0.263 -0.211 40.275 0.001 
17 -0.350 0.010 50.629 0.000 
18 -0.316 0.063 60.239 0.080 
19 -0.264 -0.049 68.072 0.000 
20 -0.205 -0.101 73.744 0.000 
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6. 7 Findings From the Correlogram 

The Correlogram of the residual is given by the Fig 6.1. The plots of the ACF and PACF of 

the residual show that 

(i) there is declining step spike pattern in the ACF before it crosses the base, and 

(ii) there exists a significant spike at Jag in the PACF. 

These findings indicate non-stationarity ofthe residuals ui.Consequently, BDI and TDt series 

at level are not cointegrated and there exists no long-run relationship between the variables 

concerned at level. 

6.8 Cointegration Between BD1 and TD1, The CRDW Method: 

An alternative method of testing Cointegration among variables is the CRDW Test. The 

CRDW Test has been performed to examine if BD1 and TD1 were co integrated. The results of 

the CRDW test along with critical values have been presented in the Table 6.3. 

Table-6.3 

Results of Durbin -Watson Test Results of Co-integrating Regression (CRDW) 

Null Hypothesis 

No Co-integration between TD1 & BD1 

6.9 Findings From the CRDW Test 

The Table 6.3 show that 

D-W statistic 

0.4196 

1% 

0.511 

Critical Values 

5% 

0.386 

10% 

0.322 

(i) DW statistics= 0.4196 is below the corresponding critical value at 1% level of 

significance. Consequently, the 'null hypothesis of the no Cointegration' between 

BD1 and TD1 (at level) has been accepted at I% level. 

(ii) BD1 and TD1 (at levels) are, therefore, not cointegrated (at I% level) and there did 

exist no long run relationship between BD1and TD1 (at level). 

These findings from the CRDW Test also corroborate the findings from the ADF Test, PP 

Test and Correlogram Analysis. 

6.10 Cointegration Between BD1 and TD1 : Johansen Cointegration Test. 

The Johansen Method of Cointegration has been performed for further confirmation of our 

findings of 'No Cointegration' between BD1 and TD1 at levels. The results of the Test (based 

on the Johansen Method) have been presented through the Tables (6.3) and (6.4). 
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Table- 6.4 
Johansen Cointegration Test 

Unrestricted Cointegration Rank Test Lags interval (in 1st differences): 1 to 2 
Series: BDt TDt Trend assumption: Linear deterministic trend 

Null Alternative Eigen Trace 5% 1% Max- 5% 

Hypothesis Hypothesis Value Statistic Critical Critical eigen Critical 

Value Value statistic Value 

A max 
Trace 

tests tests 

r= 0 r=1 r~1 0.329967 8.826838 15.41 20.04 8.809421 14.07 

r~l r=2 r~ 2 0.000791 0.017418 3.76 6.65 0.017418 3.76 

*(**)denotes rejection of the hypothesis at the 5 %( I%) level 
Trace test indicates no Co integration at both 5% and I% level 
Max-eigen value test indicates no Cointegration at both 5% and I% levels. 

Table- 6.5 
Johansen Cointegration Test 

Unrestricted Cointegration Rank Test Lags interval (in 1st differences): Ito 2 
Series: BDt TDt Trend assumption: No deterministic trend (restricted constant) 

Null Alternative Eigen Trace 5% 

Hypothesis Hypothesis Value Statistic Critical 

Value 

A max 
Trace 

tests tests 

r=O r=l r~ 1 0.344433 14.88376 19.96 

r~l r=2 r~ 2 0.224525 5.594152 9.24 

*(**)denotes rejection of the hypothesis at the 5 %( I%) level 
Trace test indicates no Cointegration at both 5% and I% level 

1% 

Critical 

Value 

24.60 

12.97 

Max-eigen value test indicates no Cointegration at both 5% and I% levels. 

6.11 Findings From the Table (6.4) 

Table (6.4) shows that 

Max- 5% 

eigen Critical 

statistic Value 

9.289608 15.67 

5.594152 9.24 

(i) trace statistics A1race = 8.826838 for the maintained regression equation with 

'linear deterministic trend' is lower than the critical value at 5% level of 

significance. Consequently, the 'null hypothesis of no cointegratiolJ' be r = 0 has 

been accepted at 5% level. 
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1% 

Critical 

Value 

18.63 

6.65 

1% 

Critical 

Value 

20.20 

12.97 



(ii) It = 8.809421 for the maintained regression equation with 'No Deterministic 
max 

Trend' falls short of the critical value at 5% level. Consequently, the null 

hypothesis of 'no-cointegration' (r = 0) has been accepted at 5% level. 

These findings testify for the fact that BD, and TD, are not cointegrated at level and there 

exists no long-run relationship between BD1 and TD1 when the estimated maintained 

regression equations contain linear deterministic trend. 

6.12 Findings From The Table 6.5 

The Table 6.5 presents the results of the Johansen Test where the maintained regression 

equation contains no 'deterministic trend'. The Table 6.5 shows that 

(i) trace statistic A1race = 14.88376 for r = 0 is lower than the critical value even at 

5% level. 

(ii) A
1110

x = 9.28908 for r = 0 falls short of the critical value even at 5% level. 

Consequently the 'null hypothesis of no co integration' between BD1 and TD1 (at level) 

i.e. r = 0 is being accepted even at 5 % level. 

6.13 Overview of Findings in Sections 6.11 and 6.12 

The findings in Sections 6.11 and 6.12 indicate that there exists no cointegration between BD, 

and TD, at level. This confirms the findings on cointegration between BD1 and TD1 through 

the Engle-Granger and CRDW methods. 

6.14 Engle-Granger Test of Cointegration Between BD1 and TD1 (with First Differenced 

Data sets): The Model 

The cointegration between BD1 and TD, has been enquired into with first differenced data 

sets. The relevant estimable model is as follows 

where, 

/1TD1 =a+~ /1BD1+ v1 

v1 = /1TD 1 - a-~ /1BD1 

/1TD1= First Difference ofTrade Deficit (DTD1) 

(6.5) 

(6.6) 

/1BD1= First Difference ofBudget Deficit (DBD,), and 

vI ~ iid N(O,a 2 u) 
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6.15 Results of Estimation of the Equation (6.5): 

The corresponding estimated equation is given by equation (6.7) below 

~TD1 = -97.812 + 0.577117 ~BD1 (6.7) 

S.E : (48.359) (0.4434) 

t- stat.: [-2.0225] [1.3015] 

prob.: (0.0554) (0.2066) 

R2 = 0.071 

Adj. R2 = 0.029 

Durbin-Watson stat.= 2.348 

Akaike Info Criterion =13.8384 

Schwarz Criterion = 13.9365 

6.16 Stationarity of the Residuals ( v, ). 
Stationarity of the residual ( v, ) of the estimated equation ( 6. 7) has been examined through 

the ADF and Philips -Perron Tests. Results of such tests are given below by the Tables (6.6) 

- (6.7). 

Table -6.6 

Augmented Dickey Fuller Unit Root Test on Residuals ( ~) 

Null Hypothesis: The residual has a unit root 

Exogenous: Constant Lag length: (Automatic based on SIC, Max Lag =8) 

Variable ADFtest Prob* Lag Test critical Values 

statistic value length 1% 5% 10% 
~ -4.691328 0.0014 2 -3.788030 -3.012363 -2.646119 1{ 

Exogenous: None 

1{ -4.841086 0.0000 2 -2.679735 -1.958088 -1.607830 

*Mac Kinon (1996) One- sided P-values 

Table- 6.7 

Phillips-Perron Unit Root Test on Residuals 

Null Hypothesis: The residual has a unit root 

Exogenous: Constant 

Variable P-P test Prob* 

statistic value 

1{ -6.318631 0.0000 

Bandwidth;-( Newey-West using Bartlett kernel) 

Band 

Width** 

3 

Test critical Values 

1% 5% 10% 

-3.752946 -2.998064 -2.638752 
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Exogenous : None 

-6.547354 0.0000 3 -2.669359 -1.956406 -1.608495 

· * Mac Kin on( 1996) One- sided P-values **Newey-West using Bartlett kernel 

6.17 Findings From the Table (6.6)- (6.7) 

The Tables (6.6)- (6.7) show that 

(i) absolute values of ADF Test statistics exceed the (absolute) critical values at 1% level, 

when the maintained regression equation is estimated with or with out an exogenous constant 

(intercept) term. Consequently, the 'null hypothesis of unit root' in i\ is rejected at 1% level 

and v1 is found to be stationary. 

(ii) absolute values of PP-Test statistics also exceed the (absolute) critical values at 1% level 

when the maintained regression equation is estimated with or without an intercept term. As a 

result, the null hypothesis of unit root in v, is found to be stationary. 

Consequently L1BD, and L1TD, appear to be cointegrated signifying the existence of long-run 

equilibrium relationship between first differenced series for BD, and TD,. 

6.18 Stationarity of v, Through the Study of Correlogram: 

The stationarity of v, has further been examined through the study of its correlogram. The 

Figure 6.2 presents the correlogram of v1 

Fig.- 6.2 
Con:elogra1.n o:fResidual (Vt) 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

•C:: I •E:::2 I 1 -0.294 -0.294 2.3485 0.125 
I I I I 2 0.044 -0.047 2.4024 0.301 
c::::: I c:;:z I 3 -0.377 -0.414 6.6292 0.085 
I 1=3• I I 4 0.224 -0.019 8.1919 0.085 
I Q I I il I 5 0.062 0.110 8.3192 0.139 
I ~ I I I 6 0.076 0.008 8.5176 0.203 
I c I I 

[::;:] 
I 7 -0.170 -0.057 9.5801 0.214 

I p I I I 8 0.100 0.137 9.9736 0.267 
I I I I 9 -0.015 0.049 9.9829 0.352 
I [ I •C: I 10 -0.060 -0.181 10.143 0.428 
I I I 

~ 
I 11 0.048 0.094 10.254 0.508 

I I I I 12 0.053 0.125 10.401 0.581 
I [ I o@ I 13 -0.078 -0.200 10.745 0.632 
I I I I 14 -0.036 -0.050 10.825 0.700 
•IS I I G: I 15 -0.181 -0.161 13.103 0.594 
I p I I [ I 16 0.187 -0.064 15.839 0.464 
I I I I 17 0.028 0.009 15.907 0.530 
I I I 

[] 
I 18 -0.043 -0.086 16.102 0.585 

I I I I 19 -'0.045 0.062 16.357 0.633 
I I I I 20 0.024 0.055 16.445 0.689 
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6.19. Findings From the Correlogram of the Residuals ( V1 ) 

The plots of the ACF arid PACF of the residual ( V1) show that 

(i) the residual ( v1 ) dataset display no significant spike in the ACF at the first lag. 

(ii) the PACF is free from any significant spike at the first lag. 

These findings confirm stationarity of dataset for (v1) .Consequently iJTD1 and L1BD1 are 

Cointegrated. 

6.20 Cointegration Between ABD1 and ATD1 through the Johansen Method. 

Results of the corresponding tests are being presented through the Tables- (6.8). 

Table- 6.8 

Johansen Cointegration Test of ABD1and ATDt 

Trend assum_ption: Linear deterministic trend 
Series: DBD DTD 

Lags interval (in first differences): 1 to 2 Unrestricted Cointegration Rank Test 

Hypothesized Eigenvalue Trace 5% 1% 
No. ofCE(s) Statistic Critical Value Critical Value 

None** 0.574533 24.45897 15.41 20.04 
At most 1 * 0.266659 6.513032 3.76 6.65 

Hypothesized Eigenvalue Max-Eigen 5% 1% 
No. ofCE(s) Statistic Critical Value Critical Value 

None* 0.574533 17.94594 14.07 18.63 
At most 1 * 0.266659 6.513032 3.76 6.65 

6.21 Findings From the Table 6.8 

(A) It is observed from the Table 6.8 that 

(i) for the null hypothesis ofr =0 against r =1, A1race=24.45 exceeds the corresponding 

critical values even at 1% level. Consequently the 'null hypothesis of no cointegration' 

between D.BD1 and D. TD1 has been rejected at 1% level. 

(ii) for the null hypothesis ofr=O against r=J, Amax =17.9459 exceeds the corresponding 

critical value at 5% level. Consequently, 'the null hypothesis of 'no cointegration' 

between D.BD1and D.TD1 is being rejected at 5% level. 

All these observations indicate that D.BD1 and D. TD1 are co integrated at 5% level. 

(B) It is further observed from the Table 6.8 that 
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(i) for the null hypothesis of r5: 1 against r=2 (i.e. there exists not more than one 

cointegrating equation), lltrace = 6.513032 falls short of the corresponding critical 

value at I% level and lltrace exceeds the corresponding critical value at 5% level. 

(ii) for the null hypothesis of r5: 1 against r =2, llmax = 6.513032 falls short of the 

corresponding critical value at I% level though it exceeds the corresponding critical 

value at 5% level. 

All these observations testify for the fact that 

(i) L1BD1 and L1TD1 are co integrated at 5% level 

(ii) there exists only one cointegrating equation at 5% level of significance. 

6.22 Summary of the Findings in Chapter VI 

Findings in Section (6.2) through Section (6.22) may be summarized as follows. 

(i) study of co-integration between budget deficit (BDJ and Trade Deficit (FDJ is 

possible since BD,- 1(1) and TD1 - 1(1) . 

(ii) BD, and TD, series at levels are not cointegrated Consequently, long-run 

equilibrium relation between Budget Deficit (BDJ and Trade Deficit (FDJ can not 

be expected to exist. 

(iii) L'JBD, and L'JTD, series are cointegrate~ Consequently, a long-run equilibrium 

relationship exists between first differenced series for Budget deficits (BDJ and 

Trade Deficit (FDJ. 

(iv) the Cointegration relation between budget deficit and trade deficit is C1(1, 1) in the 

economy of Maldives. 
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CHAPTER -VII 

STABILITY OF THE LONG-RUN RELATIONSHIP BETWEEN TRADE DEFICIT 

AND BUDGET DEFICIT IN MALDIVES 

7.1 Introduction: 

The study of cointegration in Chapter VI confirms the existence of long-run relationship 

between 'budget deficit' and 'trade deficit' series in the Maldives. However, it is imperative 

to know if the relationship is stable. Stability of the long-run relationship is established if the 

short-run shocks transmitted through BD1 or TD1 channel converge before long. The stability 

of the long-run relationship is being studied through the estimation of ' Vector Error 

Correction Model' (VECM). 

The 'Vector Error Correction Specification' restricts the long-run behavior of the endogenous 

variables to converge to their cointegrating relationships while allowing a wide range of 

short-run dynamics. The Cointegration term is known as the 'error correction' term since the 

deviation from the long-run equilibrium is corrected gradually through a series of partial short 

run adjustments. Therefore, VEC modeling gives important information about the short-run 

relationship between the cointegrated variables. ·we, therefore, seek to study the stability of 

the long-run relationship between dBD1 and d TD1 series. The study in this Chapter is devoted 

to address this issue. 

7.2 The Estimable VEC Model. 

The estimable Vector Error Correction Model consists of the following equations .. 

dTD1 = 'Y1+P1 Zt-l+aldTD1-I+a2dTD1-2 + a3 dBD1-1 + a4 dBD1-2+ i 1, (7.1) and 

dBD1 =y2+P2 Zt-1+ ~~ dBD1-I + ~2dBD1-2 + ~3 dTD1-I + ~4 dTD1-2+ i 2, (7.2) 

where, 

d TD1 = first difference of trade deficit 

dBD1 = first difference of budget deficit 

Zt-1 =first lag of error term of the co-integrating equation. 

e1 1 and e2 1 are white noise errors, a 1, a2, a3 and ~ are the coefficients of lagged (d TD1 , 

dBDt) respectively in equation (7.1) and ~1 ,~2, ~3 and ~4 are the coefficients of lagged (dBD1 

, d TD1 ) respectively in equation (7 .2), y1 and y2 are constants of regression in equations (7 .1) 

and (7.2). 
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In the estimation of' Vector Error Correction Model', at least one of PI. or Pz of co integrating 

terms in (7 .1) and (7 .2) should be nonzero. The lag- length in estimation is determined 

through AIC and SIC. 

7.3 Results of the Estimation [Equations (7.1)-(7.2)] 

The results of estimation of the 'Vector Error Correction Models' consisting of equations 

(7.1) and (7.2) have been presented in the Table 7.1 below. 

Table-7.1 

Results of the estimation of Vector Error Correction Model [Equation (7.1) and (7.2)] 

Dependent Explanatory Variables Coefficients S.E 't' -statistics 

Variable 

D.TD, y, -30.20246 50.2855 -0.60062 

~ 0.870190 0.21638 -4.02154 e *** 1-1 

D.TD1_1 • 0.603546 0.40991 1.47240 

D.TD,_z •• 0.541488 0.27021 2.00394 

D.BD,_1 -0.406938 0.42167 -0.96507 

D.BD,_z -0.024259 0.39263 -0.06179 

D.BD1 Yz -6.035795 31.7669 -0.19000 

~ -0.046085 0.13670 -0.33714 
et-I 

D.BD,_1 •• -0.707773 0.26638 -2.65701 

D.BD,_z -0.225807 0.24804 -0.91038 

D.TD1_1 -0.234442 0.25895 -0.90535 

D.TD,_z -0.150139 0.17070 -0.87954 

*, **, *** indicates statistical significance at the I 0%, 5% and I% level respectively. S.E = Standard Error 

7.4 Stability oftbe VEC Model 

The roots of the Characteristic Polynomials corresponding to Autoregressive Structures in 

equations (7.1) and (7.2) are given by the Table 7.2. 

Table 7.2 

Roots of Characteristic Polynomial 

Endogenous variables: DBD DTD 
Exogenous variables: 
La~ specification: 1 2 

Root I Modulus 
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1.000000 

-0.973176 

0.228651- 0.750664i 

0.228651 + 0.750664i 

-0.354209 - 0.290944i 

-0.354209 + 0.290944i 

It is observed from the Table 7.2 that 

1.000000 

0.973176 

0.784715 

0.784715 

0.458380 

0.458380 

(i) the absolute values of the characteristic roots are less than unity. 

(ii) three ofthe characteristic roots are positive (statistically greater than zero) 

(iii) two of the characteristic roots are negative (statistically lower than zero) 

(iv) one of the roots has been pegged to unity because of the constraints of the 

system. 

Again the inverse roots of the AR characteristic polynomials lie with in the unit 

circle. This is shown in the Figure 7.1 

Figure 7.1 

Inverse roots of AR characteristic polynomials 

Inverse Roots of AR Characteristic Polynomial 

1.5,.-------------, 

1.0 

0.5 

0.0 

-0.5 

-1.0 

-1.5;--,---,--.----,,----,---f 
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 

All these ·testify for the stability of the estimated VEC model consisting of the 

equations (7.1) and (7.2) 

7.5 Findings From the Table 7.1 [Equation 7.1] 

The Table (7.1) shows that 

(i) pI the COefficient Of el-l is Significant at 1% level. 

(ii) p1 is positive and less than unity. 

(iii) a3 a4 are not significant even at 10% level. 
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7.6 Economic Interpretations of The Findings About The Short Run dynamics 

[Equation (7.1)] 

These findings provide valuable implications about short-run dynamics and the nature of 

short-run causality between TD1 and BD1 in the economy of Maldives. These are as follows: 

(i) the significant coefficient of Z1• 1 in the cointegrating equation (7.1) indicates that 

the short-run shocks, transmitted through the trade deficit channel, affect the long

run dynamic relationship between budget deficit and trade deficit in Maldives. 

(ii) coefficient of Z1•1 being positive, i.e. p >0 indicates that, following shocks 

transmitted through the trade deficit channel, budget deficit registers a rise above 

the long-run equilibrium level. 

(iii) p < 1 i.e. the coefficient of Z1•1 being less than unity indicates that such deviation 

of trade deficit from its long-run equilibrium level are temporary and convergent. 

Thus the long-run relationship between trade deficit (dependent variable) and 

budget deficit (independent variable) is stable. Consequently, the corresponding 

short-run dynamics defines 'stable equilibrium process'. 

(iv) All the coefficients of lagged budget deficit terms in the equation (7.1) are 

statistically insignificant (even at 10% level). It indicates that, in the short run 

adjustment process, budget deficit fails to Granger Cause trade deficit. 

7.7 Findings from the Table 7.1 (Equation 7.2) 

The Table 7.1 shows that in the equation (7.2) 

(i) p 
2 

the coefficient of Zt.1 is not significant even at 10% level. 
~ 

(ii) /31 , the coefficient of~ BD,.~, is significant even at 1% level. 
~ ~ ~ 

(iii) all other coefficients ( /32 ,/33 ,/34 ) fail to be significant even at 10% level. 

7.8 Economic Interpretation of The Findings From the Table 7.1 [Equation 7.2] 

The economic significance of these findings is as follows. 

(i) p 
2 

being insignificant (even at 10% level), indicates that the shocks, transmitted 

through the budget deficit channel, fail to disturb the long-run relationship that budget 

deficit maintained with trade deficit. 
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(ii) /33 and f3 4 , the coefficients of!::!.. TDr-i (i = 1, 2) respectively, are not significant even at 

1 0% level. This indicates that trade deficit fails to Granger Cause budget deficit in the 

short-run in the economy of Maldives over the period of study. 

7.9 Summary of the Chapter VII 

This Chapter is devoted to the study of stability of long-run equilibrium relationship between 

Trade Deficits (TDt) and Budget Deficit (BD1). The findings of our study in this chapter are as 

follows. 

(i) There exists no cointegration and, therefore, a long run equilibrium relationship 

between budget deficit (EDt) and Trade Deficit (TDt) series at level. 

(ii) Cointegration exists between first differenced data-sets for budget deficit and 

trade deficit. 

(iii) Budget deficit and trade deficit series are CI (1, 1). 

(iv) The short run shocks, transmitted through the trade deficit channel, affect the 

long run dynamic relationship that trade deficit maintains with budget deficit. 

(v) The deviations of trade deficit from its long- run equilibrium level are temporary 

and convergent. 

(vi) The long- run relationship that trade deficit maintains with budget deficit is 

stable. 

(vii) Consequently, the short-run dynamics for the trade deficit defines a 'stable 

equilibrium process. 

(viii) The shocks, transmitted through the budget deficit channel, fails to disturb the 

long -run relationship that budget deficit maintains with trade deficit. 

(ix) Budget deficit fails to 'Granger Cause' trade deficit in the short run. 

(x) Trade deficit fails to 'Granger Cause' budget deficit in the short run. 

(xi) Budget deficit and trade deficit, therefore, appear to be independent of each other 

in the short-run in the economy of Maldives. 

(xii) The Ricardian Equivalence Hypothesis seems to he valid in the short-run. 
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CHAPTER -VITI 

DYNAMIC RELATIONSHIP BETWEEN TRADE DEFICIT AND BUDGET DEFICIT 

IN MALDIVES 

-VECTOR AUTO REGRESSION (V AR) MODEL 

8.1 Introduction 

Cointegration is essentially based on 'Single Equation Estimation'. Here we have one 

equation for budget deficit (BD1) where trade deficit (TD1) appears as the exogenous variable. 

Consequently, the 'two way linkage' between budget deficit and trade deficit remains 

ignored. Again in the VEC Model we consider how shocks in the endogenous variable affects 

the long-run relationship that it maintains with another endogenous variable. For example, the 

VEC model estimations show how shocks in BD1 in the short-run affect BD1 and how short

run shocks in TD1 affect TD1• 

In economic analysis it becomes imperative for a researcher to examine the 'two way linkage' 

between endogenous variables. In such a case BD1 and TD1 must be made endogenous in a 

'Simultaneous Equation System'. Moreover, it is important in any economic research to 

examine the effects of any short-run shocks in any endogenous variable on another 

endogenous variable. This is because of the fact that the 'Contemporaneous Variance

Covariance Matrix' for error terms across equations may be 'positive definite' by nature. 

All these considerations have been taken care of in the 'Vector Autoregressive (VAR) Model' 

where equations are jointly estimated. The equation for any endogenous variables is specified 

as 'p' period 'autoregressive lag equation' with a distributed lag structure of another 

endogenous variable. Thus we have several autoregressive equations in a VAR Model, and 

these equations are estimated jointly. 

Vector Autoregression (VAR) Model is, therefore, applied for finding the long-run dynamic 

relationship among macroeconomic variables. The model does not make any a priori 

assumption of the endogeniety and exogeniety of variables. This model treats all variables 

symmetrically without making reference to the issue of dependence versus independence and 

offers a scope for 'Intervention Analysis' through the study of 'Impulse Response Functions' 

for the endogenous variables in the model. 'Variance Decomposition' allows us to study the 

variance decomposition for these variables and thus helps us understand the interrelationships 

among the variables concerned. We, therefore, seek to develop a VAR model for 'Budget 

Deficit' (BD1) and 'Trade Deficit' (TD1) for the economy of Maldives in this chapter. 
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8.2 The V AR Model 

The Vector Autoregression (V AR) Model for the trade deficit (TD1) and budget deficit (BDt) 

for the economy of Maldives consists of the following equations. 

k k 

!:lTD, = a 1 + l.:.J31i!:lTD,_; + L y1;MD,_; + u1, (8.1) 
i=l i=l 

k k 

MD, =a 2 + L/32;MD,_; + "Lr2i!:lTD,_; +u2, (8.2) 
i=l i=l 

Here BD1 and TD1 represent Budget Deficit and Trade Deficit at time t respectively. Again 

BD1_i and TDr-i represent budget deficit and trade deficit at time t-i (i=1,2,3 ... ) respectively. u11 

,u21 are the stochastic error terms, called 'impulse' or 'innovations' or shocks in the VAR 

models such that 

u11 - iid N (O,o.2u1) 

and Uzt- iid N(O,cr2u2 ) 

These equations constitute 'Seemingly Unrelated Regression' (SUR) Model. The estimation 

of the model considers and uses the 'Contemporaneous Variance-Covariance Matrix (Q) of 

the error terms involved such that ( Q) = Var-Covar (u11,uz1)is a 'positive definite' matrix. 

8.3 Features of the V AR Model. 

The V AR Model consisting of equations (8.1) and (8.2) requires that 

(i) l:lBD1 and /:1TD1 be stationary, and 

(ii) u11 and u21 be Gausian White-Noise Process (GWNP) such that 

u11 - iid N(O,cr2u1 ) 

and Uzt- iid N(O,cr2u2 ). 

In this model /:1BD1 and /:1TD1 are stationary since BOt- 1(1) and TOt- 1(1). Consequently, 

the first requirement is satisfied. However the properties ofult and u21 need to be studied. This 

will enable us to find ifu11 and u21 follow really white noise processes. 

8.4 Selection of Lag Length : 

The appropriate lag-length needs to be determined before the estimation of V AR model. The 

lag-length may be selected through some 'Selection Criteria' like AIC, SIC, LR, FRE, HQIC 

etc. The Table 8.1 gives forth the statistics corresponding to different criteria across different 

lags. 
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Table -8.1 

V AR Lag Order Selection Criteria 

Endogenous Variables: DTD DBD 

Exogenous Variable: C Included Observations : 17 

Lag LR FPE AIC SIC HQ 

NA* 9.31E+08* 26.32700 26.42503 26.33675 

6.106986 9.70E+08 26.36138 26.65545 26.39061 

2 1.664749 1.39E+09 26.69324 27.18336 26.74196 

3 3.249267 1.72E+09 26.83890 27.52507 26.90711 

4 5.278571 1.63E+09 26.64966 . 27.53189 26.73736 

5 1.630564 2.57E+09 26.84849 27.92677 26.95568 

6 4.243957 2.29E+09 26.25809 27.53242 26.38476 

7 4.108774 1.34E+09 24.67429* 26.14467* 24.82045* 

*indicates lag order selected by the criterion LR: sequential modified LR test statistic (each test at 5% level) ,FPE: 
Final prediction error AIC: Akaike information criterion ,SC: Schwarz information criterion ,HQ: Hannan-Quinn 
information criterion 

It is observed from the Table 8.1 that 

(i) LR and FRE statistics for lag O(zero) are significant at 5% level. However, lag 0 

specification is not entertained by the V AR model, since Autoregressive structure 

withers away with lag 0 specifications. 

(ii) AIC, SIC and HQ statistics at lag 7 are significant at 5% level. 

It may be noted that lag 7 specification entails too much 'parameterization' of the V AR 

model which leads to severe loss of degrees of freedom. Such loss will distort the 

desirable 'asymptotic properties' ofthe estimators. 

We have, therefore, followed Ender's method and started with seven lags. We have 

reduced the lags by one and carried out the test, given that the estimated statistics for the 

coefficient involved is insignificant at 5% level. In the 3rd lag specification, several 

estimators were found statistically significant at 5% level. 

8.5 The Estimable V AR Model 

The estimable V AR model, therefore, consists of the following equations: 

64 



The model may be presented as 

3 3 

~TDt = a1+ ''f)31ifiTD,_; + LYuMD,_; + J.1 11 (8.5) 
i=l i=l 

3 3 

~BDt = a2+ L {32;MDI-i + L r 2i~TDI-i + ll2t (8.6) 
i=l i=l 

8.6 Results of Estimation of the V AR Model [Equations (8.3)-(8.4)] 

The results of estimation of the V AR model consisting of equations (8.3) and (8.4) are given 

in the Tables (8.2) and (8.3). 

Table 8.2 

Results of the Estimations of the V AR [Equation (8.3)] 

Dependent Explanatory Coefficients Standard 't' statistics 

variable Variables errors 

Constant -187.2349 81.4671 -2.29829 

~ TDt-1 -0.156765 0.26968 -0.58130 

~ TDt-2 0.319730 0.27974 1.14296 

~ TDt-3 -0.414960 0.28681 -1.44684* 

~TOt ~BDt-1 -0.339629 0.66766 -0.50868 

~ BDt-2 -0.070591 0.67685 -0.10429 

~ BDt-3 -0.146315 0.70044 -0.20889 

R-squared 0.413134 Akaike AIC 14.13880 

Adj. R-squared 0.161620 Schwarz SC 14.48698 

Sum sq. resids 872207.2 Mean dependent -149.9745 

S.E. equation 249.6007 S.D. dependent 272.5997 

F-statistic 1.642590 

Log likelihood -141.4574 

*, indicate tliat the coefficients are significant at 5% level 

65 



Table 8.3 

Results of the Estimations of the V AR [Equation (8.4)] 

Dependent Explanatory Coefficients Standard 't' statistics 

variable Variables errors 

Constant -25.22305 33.0339 -0.76355 

1:1 TDt-1 -0.060000 0.10935 -0.54868 

1:1 TDt-2 0.001776 0.11343 -0.15658 

!1BD1 1:1 TDt-3 0.051001 0.11630 0.43854 

1:1 BDt-1 -0.158998 0.27073 -0.58729 

1:1 BDt-2 0.269421 0.27446 0.98165 

1:1 BDt-3 -0.126415 0.28402 -0.44509 

R-squared 0.205016 Akaike AIC 12.33348 

Adj. R-squared -0.135692 Schwarz SC 12.68165 

Sum sq. resids 143408.9 Mean dependent -21.19048 

S.E. equation 101.2101 S.D. dependent 94.97160 

F -statistic 0.601735 

Log likelihood -122.5015 

8. 7 Conditions of Stability for the V AR Model 

From the equation (8.3) we have, 

3 3 

!1TDt- Lf3li!1TD,_; = a 1 + LY!iMDI-i + J-l1t 

i=1 i=1 

3 3 

Or, 1:1 TDt- L f3liLi 11TD, = a1 + L ruMD,_i + J-llt 

i=1 i=1 

3 3 

Or, !1TD1 - 11TD, Lf3liLi = a 1 + LYliMD,_; + J-lu 

i=1 i=1 

3 3 

Or, !1TDt (1- Lf3liL;) = a 1 + 'LrliMD,_; + J-l1, 
i=1 i=1 

3 

Or,l1TDt (l-f311 L-f312 L2 -f313 L3)=a1 + LYliMD,_; +J-llt 

i=1 

3 

Or, A (L) !1TDt = a1 + L ruMD,_i + J-l11 

i=1 

3 

Or, !1TDt = [A(L)r1 [a 1 + L y1iMD,_; + J-l 11 ] (8.7) 
i=l 
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The modulus of each of the values of the Characteristic Polynomials A(L) must be less than 

unity for the stability of the equation (8.3) 

Similarly, from the equation (8.4) we have, 

3 

~BD1= [B(L)r1[a 2 + "Lr2i~TDI-i +.u~~J (8.8) 
i=l 

The modulus of the Eigen Value of the Characteristic Polynomial B(L) must be less than 

unity for the stability of the equation 8.4 

It, therefore, follows that the estimated V AR model, consisting of equations (8.3) and (8.4) 

will be stable iff 

(i) the roots of the Characteristic Polynomial A(L) are less than unity, and 

(ii) the roots of the Characteristic Polynomial B(L) are less than unity. 

8.8 Stability of the Estimated V AR Model 

The roots of the estimated Characteristic Polynomials A(L) and B(L) are given in the Table 

8.4 

Table- 8.4 

V AR Stability Condition Roots of the Characteristic Polynomial A(L) and B(L) 

Endogenous Variable: ~ TD1, ~BDt: Exogenous Variable: C 

Lag Specification: 1-3 

Root Modulus 

-0.942976 0.942976 

-0.770250 0.770250 

0.403578 - 0.488069i 0.633314 

0.403578 + 0.488069i 0.633314 

0.295153- 0.344335i 0.453522 

0.295153 + 0.344335i 0.453522 

It is observed from the Table 8.4 that 

(i) there are three Characteristic roots (eigenvalues) for A(L) 

(ii) there are three Characteristic roots (eigenvalues) for B(L) 
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(iii) absolute values ofthe roots are less than unity. 

(iv) two of the roots are positive, and 

(v) two of the roots have negative values. 

(vi) two the roots are not statistically different (at 5% level) from zero. 

All these observations testify for the stability of the V AR model consisting of 

equations (8.3) and (8.3). 

Figure-8.1 

Inverse Roots of AR Characteristic Polynomial 

1.5....-----------,-------, 

1.0 

0.5 

0.0 --···· 

-0.5 

-1.0 

-1 .5 +----.-------.----i--.----.-----i 
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 

Again the Figure 8.1 shows that the inverse roots of AR Characteristic Polynomials A(L) 

and B(L) lie within the unit circle. Consequently, the estimated V AR Model is found to be 

Stable. 

8.9 Normality of the V AR Residuals flit and v2, 

The Table 8.5 presents the results ofV AR Residual Normality Tests 

Table 8.5 

Results of the V AR Residual Normality Tests 

V AR Residual Normality Tests Orthogonalization: Cholesky (Lutkepohl) 

HO: residuals are multivariate normal, Included observation:21 

Component Skewness Chi-sq df Pro b. 

0.035307 0.003532 1 0.9526 

2 0.053779 0.008195 1 0.9279 

Joint 0.011726 2 0.9942 

Component Kurtosis Chi-sq df Pro b. 

0.098313 5.964017 1 0.0146 
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2 0.064799 6.102576 0.0135 

Joint 12.06659 2 0.0024 

Component Jarque-Bera df Pro b. 

5.967549 2 0.0506 

2 6.110771 2 0.0471 

Joint 12.07832 4 0.0168 

It is observed from the Table 8.5 that, 

(i) the JB statistic = 12.0783 which indicates that the null hypothesis (that P1, and 

P2, are multivariate normal) is accepted at 1% level. 

(ii) The JB statistics for Pit =5.967549. It indicates that the null hypothesis of Pit 
being normal is being accepted at 5% level. 

(iii) The JB statistics for P2,=6.110771. It indicates that the null hypothesis of 

normality for P2, is accepted at 5% level. 

This findings testify for the normality of the individual and joint distribution of the 

residuals P1, and P2, • 

8.10 Serial Independence ofV AR Residuals (Pit and P2, ): 

The correlograms of the V AR residuals P1, and P2, are being presented through the 

Figures 8.2 and 8.3 respectively. 

Autocorrelation 
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Figure -8.2 

Correlogram of u1, 

Partial Correlation AC PAC 

I E I 1 -0.085 -0.085 

Q-Stat 

0.1471 
I I 2 0.060 0.053 .0.2235 
I m:;;;:_; I 3 -0.422 -0.417 4.3328 
I I 4 0.050 -0.014 4.3954 
I [1 I 5 -0.155 -0.147 5.0439 
l[']i I 6 -0.011 -0.257 5.0473 
I p I 7 0.084 o.1oo 5.2745 
I E I 8 0.038 -0.109 5.3272 
lr::::.::: I 9 -0.113 -0.297 5.8399 
I [ I 10 -0.078 -0.054 6.1227 
I tt I 11 0.016 -0.118 6.1373 
I [I I 12 0.084 -0.136 6.5975 
I I 13 0.069 0.035 6.9823 
I 

~ 
I 14 0.046 -0.077 7.2057 

I I 15 0.021 -0.063 7.2796 

Prob 

0.701 
0.894 
0.228 
0.355 
0.411 
0.538 
0.627 
0.722 
0.756 
0.805 
0.864 
0.883 
0.903 
0.926 
0.949 
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Autocorrelation 

Figure -8.3 

Correlogram of U21 

Partial Correlation AC PAC 

1 -0.632 -0.632 
2 0.198 -0.336 
3 -0.022 -0.127 
4 -0.203 -0.411 
5 0.292 -0.170 
6 -0.146 -0.007 
7 -0.068 -0.264 
8 0.257 0.070 
9 -0.267 0.116 

10 0.082 -0.176 
11 -0.009 -0.224 
12 -0.057 -0.163 
13 0.230 -0.001 
14 -0.199 -0.007 
15 0.026 -0.028 

Q-Stat 

8.0700 
8.9128 
8.9242 
9.9438 
12.245 
12.873 
13.024 
15.396 
18.271 
18.582 
18.586 
18.800 
23.083 
27.345 
27.454 

It has been observed from the Correlograms [Figures (8.2) and (8.3)] that 

Prob 

0.005 
0.012 
0.030 
0.041 
0.032 
0.045 
0.072 
0.052 
0.032 
0.046 
0.069 
0.093 
0.041 
0.017 
0.025 

(i) the corresponding ACFs are marked by the absence of any dying out pattern of 

spikes, and 

(ii) the corresponding P ACFs are also free from the presence of any singular 

spectacular spike at any lag. 

These observations testify for the fact that P,11 and P,2, residuals are free from 

autocorrelation of any order. 

8.11 Further Confirmation of Serial Independence for the V AR Residuals ( P,11 and P,2,) 

Serial Independence of the V AR residuals, P, 11 and P,2, has further been examined through 

the 'VAR Residuals Portmanteau Tests'. Results of the tests for auto-correlations are being 

presented through the Table 8.5 

Table 8.6 

V AR Residuals Portmanteau Tests for Autocorrelation 

V AR Residual Portmanteau Tests for Autocorrelations 

HO: no residual autocorrelations up to lag h 

Included observations: 21 

Lags Q-Stat Pro b. . Adj Q-Stat Pro b. df 

10.73787 NA* 11.40899 NA* NA* 

2 18.47324 NA* 20.17574 NA* NA* 

3 21.64101 NA* 24.02231 NA* NA* 
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4 22.56985 NA* 25.23695 · NA* NA* 

5 24.91543 NA* 28.55986 NA* NA* 

6 25.28456 NA* 29.13034 NA* NA* 

7 25.57222 NA* 29.61936 NA* NA* 

8 26.86305 0.0000 32.05760 0.0000 4 

9 28.34658 0.0004 35.21010 0.0000 8 

10 29.28369 0.0036 37.48593 0.0002 12 

11 29.58188 0.0203 38.33080 0.0014 16 

12 30.09821 0.0683 40.08631 0.0049 20 

*The test is valid only for lags larger than the V AR lag order. 

dfis degrees offreedom for (approximate) chi-square distribution 

The adjusted Q-Statistics for the corresponding Chi-Square value, given the degrees 

freedom, in the Table 8.5 show that, the null hypothesis of 'no residual autocorrelation' 

have been accepted up to the l21
h lag at 1% level. 

Consequently, Portmanteau Tests confirm the correlogram findings that V AR 

residuals P11 and P21 are 'serially independent'. 

8.12 Test ofHomoscedasticity of the V AR residuals ( P11 and P21 ) 

Time plots of the V AR residuals ( P11 and P21 ) are given by the Figures (8.4) and (8.5) 

respectively .. 

Figure 8.4 
Time Plot of Residuals P11 
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Figure 8.5 
Time Plot of V AR Residuals ( [12,) 
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These figures 8.5 and 8.6 show that, 

(i) there exists no cluster in the time plot of {11, , and 

(ii) the time plot of p21 is also marked by the absence of any cluster. 

These observations testify for the 'homoscedasticity' of the residual concerned. 

8.13 Further Confirmation of Homoscedasticity of the V AR Residuals ( {111 and {121 ): 

The correlograms of the V AR residuals ( p11 and {1 21 ) variances are given by Figures 

8.8 and 8.7 

Figure- 8.6 

Correlogram of Variance of V AR Residuals ( p11 ) 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

I I I [ I 1 -0.053 -0.053 0.0565 0.812 
I I I I 2 -0.044 -0.047 0.0976 0.952 
I ~I I ~I 3 0.418 0.415 4.1212 0.249 
I I I I 4 -0.034 0.003 4.1492 0.386 
I I I I 5 -0.006 0.025 4.1502 0.528 
I I I lffi I 6 -0.059 -0.282 4.2514 0.643 
I I I U I 7 -0.052 -0.064 4.3402 0.740 
I : I I ji I 8 -0.068 -0.118 4.5067 0.809 
I I I p I 9 -0.065 0.097 4.6799 0.861 
I 

~ 
I I I 10 -0.079 -0.054 4.9683 0.893 

I I I I 11 -0.095 -0.018 5.4585 0.907 
I I I I IZ I 12 -0.076 -0.150 5.8291 0.924 
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Figure- 8.7 

Correlogram of Variance of V AR Residuals ( /121 ) 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

I P2JI I rn I 1 0.227 0.227 1.0441 0.307 
I I I [ I 2 -0.023 -0.079 1.0553 0.590 
I I I I 3 -0.018 0.006 1.0625 0.786 
I [ I I [. I 4 -0.074 -0.077 1.1985 0.878 
I I I I 5 -0.032 0.003 1.2259 0.942 
I I I I 6 -0.033 -0.036 1.2583 0.974 
I [ I I [ I 7 -0.091 -0.082 1.5278 0.981 
I E I I I 8 -0.070 -0.040 1.7014 0.989 
I I I I 9 -0.044 -0.032 1.7779 0.995 
I li I I 1:: I 10 -0.121 -0.123 2.4512 0.992 
I E I I [ I 11 -0.094 -0.061 2.9294 0.992 
I IT I I [ I 12 -0.102 -0.102 3.6027 0.990 

it is observed from the Figures 8.6 and 8. 7 that 

(i) the corresponding ACFs are free from any dying out pattern of spikes, and 

(ii) the corresponding P ACFs do not contain any singularity significant spike at lag one 

or at any other lags onward. 

These observations indicate that 

(i) variances of residuals (flit and p21 ) are free from autoregressive structure, and 

(ii) the residuals do not exhibit Autoregressive Conditional Heteroscedasticity 

(ARCH). 

All these observations further confirm Homoscedasticity of V AR residuals, ( j111 

and j121 ). 

8.14 Findings From Estimation of the V AR Model in the Table 8.2 [Equation (8.3)] It 

is observed from the Table 8.2 that in the estimated equation (8.3) that 

i=l i=l 

These indicate that the auto-regressive and distributed lag structures in equation (8.3) are 

consistent. 
~ 

(ii) {3 13 is significant at 5% level 

(iii) P13 < 0 and liJ131 < 1 

(iv) fl 'r 2 and r 3 are not significant even at 10% level. 
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8.15 Economic Interpretations ofthe Findings [For Equation ( 8.3)] 

The economic significance of these findings is as follows: 

(i) Significant {3 13 (at 5% level) indicates that current period trade deficit ts 

significantly affected by the three period back trade deficit. 

(ii) /313 < a· and l/3131 < 1 indicate that variation in three period back trade deficit affect 

the current period trade deficit in opposite direction. Three- period back adverse . 

trade deficit leads to a reduction in trade deficit at the current period. This relation 

appears to act as deterent for the escalation of trade deficit over time. 

(iii) r )i (i = 1 ,2,3) being insignificant (even at 1 0% level) indicates that budget deficit 

fails to 'Granger Cause' trade deficit in the economy of Maldives over the period 

of study. 

8.16 Findings From the Table 8.3 [For Equation (8.4)] 

It is observed from the Table 8.3 for the estimated equation (8.4) that 

3 ~ 3 

(i) L /3z; < 1 and L r 2i < 1 . These indicate that the autoregressive and distributive 
i=l i=l 

lag structures in equation (8.4) are consistent. 
·~ 

(ii) /32; (i =1,2,3) are not significant even at 10% level. 

(iii) y2; (i =1,2,3) are not significant even at 10% level. 

8.17 Economic Interpretation of the Findings From the Estimation of the Equation (8.3) 

These findings have the following economic significance. 
~ 

(i) /32; (i=1,2,3), being insignificant even at 10% level, indicate that the budget deficits in 

past periods have no bearing upon the current budget deficit at all. 

(ii) y 2; , being insignificant at even 1 0% level, indicates that trade deficits fail to Granger 

Cause budget deficit over the period of the study in the economy of Maldives. 

(iii) Trade deficit appears to be an exogenous variable in the system. 
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8.18 Over view of Findings: 

The findings in Section 8.14 through Section 8.17 indicate that in the economy of Maldives 

over the period of study 

(i) Trade deficit is negatively related to three-period back budget deficit. 

Consequently, three period back budget deficit exerts a corrective impact on the 

current period budget deficit. 

(ii) trade deficit fails to 'Granger Cause' budget deficit. 

(iii) budget deficit also Jails to 'Granger Cause' trade deficit. 

(iv) there was no 'causal' relation between budget deficit and trade deficit, 

(v) budget deficit is 'exogenous' to the system. 

(vi) the 'Ricardian Equivalence Hypothesis' is accepted and confirmed. 
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CHAPTER-IX 

INTERVENTION ANALYSIS THROUGH 

THE STUDY OF IMPULSE RESPONSE FUNCTIONS 

9.1 Introduction: 

V AR model represents a 'Simultaneous Equation System' where for each 'endogenous 

variable' one equation is specified. Again each equation contains the autoregressive' 

structure of the endogenous variable along with distributed lag structures of other 

endogenous variables. Consequently, a shock to the 'ith' variable not only directly affects 

the 'i1
h' variable itself but the shock is also transmitted to all other endogenous variables 

through the dynamic (lag) structure of the V AR. 

An 'Impulse Response Function' traces the effects of a one time shock to one of the 

innovations on current and future values of the endogenous variables. In other words, 

Impulse Response Function traces the response of a variable through time to an 

unanticipated change in 'itself' or other inter-related variables. Therefore, the Impulse 

Response Function may be used in any V AR system to describe the dynamic behaviors of 

the whole system with respect to shocks in the residuals of the time series. 

The V AR model estimated in Chapter 8 contains two endogenous variables, namely, 

budget deficit (BD1) and trade deficit (TD1). We, therefore, seek to study in this Chapter 

the dynamic responses of BD1 and TD1 across different time periods in response to shocks 

transmitted through channels of different endogenous variables concerned. 

9.2 Graphical Presentations oflmpulse Response Functions for Trade Deficit (TDt) 

The relevant Impulse Response Functions of trade deficit in response to impulses, 

transmitted through the channels of budget deficit and trade deficit, are being presented 

through the Figures (9.1) and (9.2). The numerical values of these responses across 

different periods are given by the Table 9.1 
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Figure- 9.1 

Response of DID to Cholesky 
C>ne S.D. DID Innovation 

6 a 10 12 14- 16 

Figure- 9.2 

Response of DID to Cholesky 
C>ne S.D. DBD Innovation 

6 a 10 12 14- 16 

Table 9.1 

1a 20 

1a 20 

Response ofTDt to Cholesky (d.fadjusted) One SD Innovations 

Response of DTD 
Period DTD DBD 

1 240.0623 68.34169 
(37.0424) (53.4368) 

2 -37.63345 -45.08746 
(65.0003) (66.5536) 

3 87.54666 28.63256 
(69.8478) (67.8272) 

4 -124.4529 -71.50458 
(72.2713) (72.6221) 

5 63.93711 46.81849 
(83.3061) (64.4241) 

6 -88.24686 -50.71224 
(96.6402) (68.9066) 

7 83.99190 58.66018 
(104.840) (71.6295) 

8 -68.31905 -48.83063 
(113.961) (70.0466) 

9 73.80560 51.00622 
(127.975) (72.9779) 
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10 -67.09446 -49.89449 
(134.358) (74.1109) 

11 62.03017 45.97552 
(142.580) (74.8959) 

12 -60.90677 -45.36765 
(151.734) (77.2806) 

13 56.29334 43.01792 
(156.333) (78.9962) 

14 -53.27376 -40.66320 
(162.047) (80.8884) 

15 50.72491 39.01987 
(166.863) (83.3161) 

16 -47.50325 -36.86330 
(169.654) (85.3026) 

17 44.97339 34.93806 
(172.590) (87.3539) 

18 -42.48080 -33.16334 
(174.470) (89.3665) 

19 39.99343 31.32418 
(175.424) (91.0141) 

20 -37.78643 -29.63872 
(176.064) (92.5351) 

Cholesky Ordering: DBD DTD Standard Errors: Analytic 

9.3 Findings From The Figure 9.1 

It is observed from the Figure 9.1 and Table 9.1 that, following shocks, transmitted through 

the trade deficit channel, trade deficit 

(i) responds immediately by rising above the base line at t=1. 

(ii) fell below the base line at t =2 

(iii) touched the base line at t =3 

(iv) remained above the base-line at t= 5, 7,9,11--

(v) remained above base line at t = 4,6,8, 10,12,---

(vi) exhibit almost uniform oscillation among the base line. 

(vii) responses are significant between 0 ~ t ~ 3 

9.4 Findings From the Figure 9.2 

The Figure 9.2 and Table 9.1 show that, following shocks transmitted through budget deficit 

channel, trade deficit 

(i) exhibits immediate response by rising above the base line at t =1 

(ii) declines and collapses on the base line at t=3 

(iii) exhibits upswings and downswings between 4 ~ t ~ 20 

(iv) .remains above the base line att = 5,7,9,11---:-
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(v) falls below the base line at t = 4,6,8, 10,12,---

(vi) responses become statistically insignificant (at 5% level) after t = 2 

9.5 Overall Findings on the Nature of Trade Deficit Responses. 

The findings in Section 9.3 indicate that shocks, transmitted through the channel of trade 

deficit and budget deficit 

(i) are short- lived 

(ii) fail to change the long-run equilibrium base of trade deficit. 

(iii) produce insignificant uniform oscillation in trade deficit around the long-run 
between 4 ~ t ~ 20 

9.6 Economic Interpretations of the Findings in Section 9.3-9.5 

It is, therefore, observed that 

(i) short-run variations in trade deficit are mainly due to impulses transmitted through 

the channel of trade deficit. 

(ii) both types of shocks are short- lived smce these fail to change the long-run 

equilibrium base of trade deficit. 

9.7 Graphical Presentations oflmpulse Response Functions for Budget Deficit (BD1) 

The Impulse Response Functions of budget deficit (BD1) corresponding to equation (8.4) 

in the V AR system and, in response to impulses transmitted through the channels of 

budget deficit and trade deficit, are being presented through the Figures 9.3 and 9.4. The 

corresponding numerical values of these responses are given by the Table-9.2. 

Figure- 9.3 

Response of DBD to Cholesky 
One S.D. DTD Innovation 
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Figure- 9.4 

Response of DBD to Cholesky 
One S.D. DBD Innovation 
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Table 9.2 

Response ofBDt to Cholesky (d.fadjusted) One SD Innovations 

Response ofDBD 
Period DTD DBD 

1 0.000000 101.2101 
. (0.00000) (15.6171) 

2 -14.40375 -20.19269 
(26.3454) (26.9967) 

3 0.284379 31.97018 
(27.8480) (26.8471) 

4 3.733038 -20.74968 
(27.9153) (26.7334) 

5 5.296836 15.94750 
(25.8955) (19.2698) 

6 2.966758 -12.24636 
(29.2200) (19.2303) 

7 -1.704492 7.431217 
(29.3462) (16.8419) 

8 0.189402 -6.728110 
(28.8710) (15.5343) 

9 -2.757675 3.921616 
(29.9825) (14.8499) 

10 1.773691 -2.577022 
(28.8881) (14.5425) 

11 -1.818449 1.914190 
(28.3115) (14.5717) 

12 2.349605 -0.765408 
(27.6338) (14.9051) 

13 -1.956910 0.324029 
(26.4064) (15.0639) 

14 (26.4064) 0.069766 
(25.3722) (15.2227) 

15 -2.058591 -0.465066 
(24.1653) (15.2933) 

16 1.898502 0.626751 
(22.9205) (15.1591) 
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17 -1.882332 
(21.7176) 

18 1.803329 
(20.4826) 

19 -1.706489 
(19.2989) 

20 1.643709 
(18.1488) 

Cholesky Ordering: DBD DTD 

9.8 Findings From the Figure 9.3 

-0.788857 
(14.9535) 
0.901565 
(14.6219) 
-0.945902 
(14.1932) 
0.984450 
(13.7074) 

Standard Errors: Analytic 

The Figure 9.3 shows that, following shocks transmitted through the channel of trade deficit, 

budget deficit 

(i) exhibits a delayed response by declining below the long -run base level at t =1 

(ii) declines at t = 3, touches the base line at t = 5 and falls below it at t = 6. 

(iii) collapses on the base line at t = 10 

9.9 Findings From the Figure 9.4 

The Figure 9.4 shows that, following impulses transmitted through the budget deficit 

channel, budget deficit 

(i) exhibits an immediate rise above the base line at t = 1. 

(ii) declines below the long- run equilibrium base at t = 2. 

(iii) displays very damped oscillations around the base line between 3 ~ t ~ 10 

(iv) collapses on the base line at t = 11. 

9.10 Economic Interpretations of the Findings From the Joint Study of the Figures (9.3) 

and (9.4) 

The joint study of the Figures 9.3 and 9.4 indicates that 

(i) both types of shocks are short-lived and these fails to generate significant short-run 

variations around the base level for budget deficit. 

(ii) budget deficit responses to budget deficit innovations are immediate though this 

responses to trade deficit innovations are delayed by nature. 

(iii) budget deficit, as a matter of fact, appears to be insulated to both types of shocks. 
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9.11 Overall Findings From the Study With Impulse Response Functions 

It is, therefore, observed from the findings in Sections 9.3-9.9 that 

(i) trade deficit shocks constitute the predominant cause behind the short-run 

variations in trade deficit. 

(ii) budget deficit shocks fail to generate significant variations around the long-run 

equilibrium level of trade deficit. 

(iii) budget deficit remains insulated to both types of shocks. 

(iv) both types of shocks are short-lived by nature. These fail to change the equilibrium 

base of trade deficit and also that of budget deficit. 
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CHAPTER-X 

INTERVENTION ANALYSIS THROUGH 

THE STUDY OF VARIANCE DECOMPOSITION 

10.1 Introduction: 

The 'Forecast Error Variance Decompositions' reflects the proportion of 'error variance' of 

a variable which is explained by an unanticipated change in itself as opposed to that 

proportion attributable to change in other interrelated variables. In other words, the 'Forecast 

Error Variance Decomposition' tells us the proportion of the movement in a sequence due to 

its own shocks versus shocks of other variables. Variations in trade deficit over the period of 

study were basically the effects of responses of trade deficit to the shocks transmitted through 

both trade deficit and budget deficit channels, i.e. part of total variations in trade deficit was 

due to trade deficit and another part of the variations was due to budget deficit shocks. The 

break-up of the total variations in trade deficit into two different parts across different periods 

(i=1,2, ... ) constitutes the 'Variance Decomposition' of trade deficit. Such 'Variance 

Decomposition' of trade deficit is given by the Table 1 0.1. The Graphical presentation of the 

'Variance Decomposition' for TD1 is being presented through the Figure 1 0.1. 

Figure 10.1 

Variance Decomposition of DTD 
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Table 10.1 

Variance Decomposition of Trade Deficit (DTD1) 

Periods S.E DTD1 

1 249.6007 92.50313 

2 256.4170 89.80456 

3 272.4590 89.86543 

4 307.9535 86.67565 

5 317.9863 85.33538 

6 333.8780 84.39114 

7 349.2423 82.91310 

8 359.1964 81.99894 

9 370.2310 81.15795 

10 379.5551 80.34428 

11 387.3288 79.71640 

12 394.7043 79.14622 

13 401.0124 78.64638 

14 406.5741 78.22632 

15 411.5800 77.85394 

16 415.9490 77.53130 

17 419.8295 77.25219 

18 423.2744 77.00709 

19 426.3120 76.79370 

20 429.0084 76.60719 

Cholesky Ordering: DTD1 DBD1 

10.2 Findings From the Table (lO.l) and Figure (10.1) 

It is observed from the Table 10.1 and Figure 10.1 that 

DBD1 

7.496868 

10.19544 

10.13457 

13.32435 

14.66462 

15.60886 

17.08690 

18.00106 

18.84205 

19.65572 

20.28360 

20.85378 

21.35362 

21.77368 

22.14606 

22.46870 

22.74781 

22.99291 

23.20630 

23.39281 

(i) variations in trade deficit level in I~ t ~ 20 are mainly due to shocks transmitted 

through the channel of trade deficit. 

(ii) contribution of budget deficit shocks to trade deficit variations begin to increase in 

subsequent periods fort;:::: 3 

(iii) trade deficit shocks to trade deficit account for at least 87% of total variations in 

trade deficit over the forecast period. 
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(iv) contribution of budget deficit shocks to variations in trade deficit does not 

exceed 13% over the forecast period. 

10.3 Variance Decomposition of Budget Deficit 

The percentile decompositions of variance of budget deficit representing contributions of 

shocks, transmitted through the channels of budget deficit and trade deficit, are given by the 

Table 1 0.2. The corresponding graphical presentations are given by the Figure 1 0.2. 

Figure 10.2 

Variance Decomposition of DBD 
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Table 10.2 

Variance Decomposition of Budget Deficit (DBDt) 

Periods S.E DBDt DTDt 

101.2101 100.0000 0.000000 

2 104.2051 98.08939 1.910614 

3 108.9994 98.25309 1.746914 

4 111.0196 98.20302 1.796980 

5 112.2842 98.02073 1.979267 

6 112.9890 97.97641 2.023594 

7 113.2459 97.96292 2.037076 

8 113.4458 97.96982 2.030184 

9 113.5470 97.91445 2.085549 

10 113.5901 97.89165 2.108349 

11 113.6208 97.86717 2.132825 

12 113.6477 97.82544 2.174560 

13 113.6650 97.79646 2.203539 

14 113.6833 97.76492 2.235085 

15 113.7029 97.73291 2.267094 
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16 113.7205 97.70574 

17 113.7388 97.67909 

18 113.7567 97.65468 

19 113.7734 97.63288 

20 113.7896 97.61268 

Cholesky Ordering: DBD (Real) 

10.4 Findings From the Figure 10.2 and Table 10.2. 

It is observed from the Table 10.2 and Figure 10.2 that 

2.294264 

2.320914 

2.345315 

2.367122 

2.387318 

DTD(Real) 

(i) short-run variations in budget deficit for t = 1 is entirely due to budget deficit 

shocks. 

(ii) contributions of trade deficit shocks to short-run variations in budget deficit remain 

almost stable at about 8% for 2::;; t ::;; 5 periods. 

(iii) trade deficit shocks account for at most 9.6% of total short-run variations in budget 

deficit for t 2:: 5 periods. 

(iv) budget deficits shocks, on the other hand, account for at least 90% of total short

run variations in budget deficit for t 2:: 5 forecast periods. 

10.5 Summary of the Findings: 

It, therefore, appears from Sections 10.2-10.4 that 

(i) trade deficits shocks are the predominant factor behind the short-run variation in 
trade deficit. 

(ii) budget deficit shocks account for only an insignificant part of variations in trade 

deficit. 

(iii) variations in budget deficit are mainly due to shocks transmitted through budget 

deficit channel. 

(iv) trade deficit shocks, on the other hand, account for an insignificant part of 

variations in budget deficit. 

These observations also testify for the 'absence of any causal relation' between budget 

deficit and trade deficit in the economy of Maldives over the period of study. 

Consequently, these findings confirm the validity of the 'Ricardian Equivalence 

Hypothesis' in this economy. 
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CHAPTER-XI 

GRANGER CAUSALITY BETWEEN TRADE DEICIT AND BUDGET DEFICIT: 

RESTRICTED VAR MODEL 

11.1 Introduction: 

The study of 'Granger Causality' between trade deficit and budget deficit in Chapter VIII is 

based on the estimation of an 'Unrestricted V AR (UV AR) Model'. In such models all the 

equations for endogenous variables contain same Autoregressive and Distributed Lag 

Structures. I~ any of the equations is of AR (p) structure, then each equation in the system will 

consists of AR (p) structure for the endogenous variable concerned along with the same 

distributed lag structure for each of the endogenous variables of the system. Zero restriction 

for any of the coefficients in any equation is untenable in the 'Unrestricted VAR (UVAR) 

Model'. 

The 'Unrestricted VAR Model' therefore, results in 'over parameterization' leading to 

unnecessary loss of degree of freedom. Moreover, such models become 'atheoretic' in view 

of the fact that very often the 'Autoregressive Structure' in any constituent equation in the 

system may not be in conformity with the 'Univariate' i.e. ARIMA (p,d,q) stochastic 

structure for the endogenous variable concerned. Moreover, any extended 'Distributed Lag 

Structure ' may be captured by AR ( 1) structure through 'Koyck Transformation '. This usually 

results in the attainment of 'parsimony' of estimable coefficients and improvement in degrees 

of freedom. 

An alternative method of studying 'Granger Causality' among variables involves the use of 

'Restricted VAR Model' (RVAR), where 'Autoregressive' and 'Distributed Lag Structures' 

vary across different constituent equations of the model. Different equations of the model 

entail different 'Autoregressive' and 'Distributed Lag Structures'. Consequently 'zero 

restrictions' for coefficients are permissible in such a 'Restricted VAR Model'. 

It, therefore, becomes pertinent for us to study nature and direction of Causal relation 

between trade deficit and budget deficit through the estimation of a 'Restricted VAR Model.' 

Such study is expected to supplement and supplant the findings in Chapter 8. Our study in this 

chapter is an attempt in this direction. 
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11.2 The Estimable Model: 

The estimable 'Restricted VAR Model' consists of the following equations. 

~BD, = a2+ ~2~BD,.1+ 81 ~TD,_I+ 82 ~TD,_2+ 83 ~TD,_3+ u2t 

where ult ~ iidN(O,cr2u1) 

u2, ~ iidN(O,cr2u2) 

11.3 Results of the Estimation of the Model [Equations (11.1) and (11.2)] 

(11.1) 

(11.2) 

Results of the estimation of the model are being presented through the Tables (11.1)-(11.2) 

Table -11.1 

Results of Estimation of the Equation (11.1) 

Dependent Variable: DTD(Real) Sample (adjusted): 1983-2003 

Included observations :21 

Variable Coefficient Std.Error t- Statistic Pro b. 

c -162.0572 58.82904 -2.754715 0.1113 

DTDt-1 -0.440829 0.261529 -1.685581 0.1113 

DBDt-1 0.149788 0.493975 0.303229 0.7656 

DBDt-2 0.238342 0.474757 0.502029 0.6225 

DBDt-3 -0.445573 0.477871 -0.932412 0.3650 

R-squared 0.233721 Mean dependent variable -120.6776 

Adjusted R- 0.042151 S.D dependent var 251.2776 

squared 

S.E of regression 245.9247 Akaike info criterion 14.05218 

Sum squared resid 967663.5 Schwarz criterion 14.30088 

Log likelihood -142.5479 F -statistic 1.220030 

Durbin-Watson 1.774166 Prob(F -statistic) 0.341148 

stat 
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Table -11.2 

Results ofEstimation of the Equation (11.2) 

Dependent Variable: DTD(Real) Sample (adjusted) :1983-2003 

Included observations :21 

Variable Coefficient Std.Error t- Statistic Pro b. 

c -12.55988 37.04310 -0.339061 0.7390 

DBDt-I -0.095494 0.247881 -0.385241 0.7051 

DTDt-I -0.116490 0.131277 -0.887362 0.3880 

DTDt-2 0.065507 0.141802 0.461957 0.6503 

DTDt-3 0.113752 0.136588 0.832809 0.4172 

R-squared 0.118630 Mean dependent variable -17.68185 

Adjusted R-quared -0.101712 S.D dependent var 116.0564 

S.E of regression 121.8156 Akaike info criterion 12.64715 

Sum squared resid 237424.8 Schwarz criterion 12.89585 

Log likelihood -127.7951 F-statistic 0.538391 

Durbin-Watson stat 1.854704 Prob (F-statistic) 0.709718 

11.4 Correlograms of Residuals p11 and p21 : 

The Correlograms of residuals p11 and p21 are given by the Figures 11.1 and 11.2 

respectively. 

Figm·e-11.1 
Con·elogra1n Of Residuals ofEquation11.1 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

1 0.032 0.032 0.0245 0.876 
2 -0.308 -0.309 2.4383 0.295 
3 -0.330 -0.340 5.3609 0.147 
4 0.132 0.039 5.8571 0.210 
5 0.123 -0.087 6.3113 0.277 
6 0. 135 0.096 6.9000 0.330 
7 -0.146 -0.084 7.6317 0.366 
8 -0.043 0.034 7.7000 0.463 
9 -0.153 -0.183 8.6388 0.471 

10 0.07 4 -0.023 8.8770 0.544 
11 0.058 -0.033 9.0394 0.618 
12 0.023 -0.091 9.0672 0.697 
13 -0.093 -0.029 9.5930 0.727 
14 -0.155 -0.238 11 .260 0.665 
15 -0.040 -0.092 11.388 0.725 
16 0.215 0.033 15.839 0.464 
17 0.136 0.026 18.078 0.384 
18 -0.052 0.006 18.518 0.422 
19 -0.121 0.025 22.073 0.281 
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Figure-11.2 
Con:elognun of Residuals of Equation 11.2 

Autocorrelation Partial Correlation AC PAC Q-Stat Prob 

1 0.047 0.047 0.0538 D.817 
2 0.139 D. 137 D.542D D. 763 
3 -0.172 -D.188 1.3383 D.72D 
4 -0.381 -D.4D3 5.4525 D.244 
5 -D.315 -D.3D6 8.4455 D.133 
6 -D.265 -D.272 1D.7D4 D.D98 
7 D.236 D.214 12.634 D.082 
8 -O.D2D -0.213 12.649 D.124 
9 0.243 -D.2D4 15.D34 D.D9D 

10 O.D63 -D.234 15.2D9 D.125 
11 O.D42 -O.D33 15.294 D.169 
12 -O.D52 -D.D61 15.441 D.218 
13 -0.1D6 -D.138 16.125 D.242 
14 D.115 -D.D27 17.D33 D.254 
15 -0.1D9 -O.D85 17.994 D.263 
16 -D.D03 -D.232 17.995 D.324 
17 D.D62 D.D26 18.457 0.361 
18 -D.D31 -O.D49 18.612 D.416 
19 -O.DD3 -D.053 18.614 D.482 

11.5 Serial Independence of Residuals Pit and P21 : 

It is observed from these figures that 

(i) the corresponding ACFs are free from the dying out pattern of spikes, and 

(ii) the corresponding PACFs are marked by the absence of any singularly significant 

spike at lagl. 

All these observations testifY for the 'Serial Independence' of the residuals Pit and P21 • 

11.6 Findings From the Table 11.1 [Equation 11.1] 

The Table 11.1 shows that 

(i) \.811 < 1. So the 'Autoregressive Structure' is 'stable' 

A 

(ii) {31 is not significant even at 10% level. 

(iii) r i (i = 1 ,2,3) are insignificant even at 10% level. 

11.7 Economic Interpretations of the Findings in Section 11.6 

The economic significance of the findings is as follows. 

(i) [31 , being insignificant (even at 10% level), indicates that trade deficit does not follow the 

AR (1) structure. 

(ii) Y; (i = 1 ,2,3) being insignificant even at 10% level in the presence of Ll TDt-I in the vector 

of regressors in equation (11.1 ), indicate that budget deficit fails to 'Granger Cause' trade 

deficit. 
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11.8 Findings From the Table 11.2 [Equation 11.2] 

It is observed from the Table 11.2 that 

(i) 1.82 1 < 1 indicates the 'Stability' of the 'Auto-regressive' structure for ~BD1 
" (ii) /32 is not significant even at 1 0% level 

" (iii) (); (i = 1,2,3) are not significant even at I 0% level. 

11.9 Economic Interpretations of the Findings in Section 11.7 

These findings have the following economic significance. 

" (i) /32 , being insignificant (even at 10% level), indicates that budget deficit does not follow 

the AR (I) structure. 

" (ii) (); (i = 1, 2, 3) being insignificant (even at 10% level) in the presence of ~BD1_ 1 in the 

vector of regressors in equation (I L2), indicate that trade deficit fails to 'Granger Cause' 

budget deficit 

(iii) the budget deficit becomes an 'exogenous' variable in the system. 

11.10 Overview of Findings in Chapter XI. 

It is observed from the findings in sections I LS-1 LS that in the economy ofMaidives 

(i) 'budget deficit' fails to 'Granger Cause' trade deficit over the period concerned. 

(ii) trade deficit fails to 'Granger Cause ' budget deficit in the economy of Maldives. 

(iii) budget deficit and trade deficit are independent of each other in Maldives over the 

period of study. 

(iv) budget deficit appears to be an 'exogenous' variable in the system. 

All these findings are in conformity of findings in our study with an 'Unrestricted VAR 

Model' in Chapter Vlll. 

All these findings further confirm that in the economy of Maldives 

(i) there exists no 'causal relation' of any kind between budget deficit and trade 

deficit. Consequently, 'Twin Deficit Hypothesis' remains invalidated by these 

findings. 

(ii) the 'Ricardian Equivalence Hypothesis' is a valid phenomenon. 
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CHAPTER-XII 

SPECTRAL ANALYSIS FOR CONFIRMATION OF THE NATURE OF GRANGER 

CAUSALITY 

12.1 Introduction: 

The spectral representation of a stationary time series {X1} essentially decomposes {X1} into a 

sum of sinusoidal components with uncorrelated random coefficients. In conjunction with this 

decomposition, there is a corresponding decomposition into the sinusoids of the 

autoccivariance function of {X1}. The spectral decomposition is thus an analogue for 

stationary processes of the more familiar 'Fourier Representation' of deterministic functions. 

The analysis of stationary processes by means of their spectral representation is often referred 

to as the 'Frequency Domain Analysis' of time series or 'Spectral Analysis'. It is essential to 

'Time Domain' analysis based on the 'Autocovariance Functions', but provides an alternative 

way of viewing the process. 

The 'Spectral Analysis' has been a very useful tool for studying econometric issues like trad 

e cycle separation, the analysis of co-movements of series, inspecting cyclical phenomenon 

and highlighting 'lead-lag' relations among series. It also provides a rigorous and versatile 

way to define formally and quantitatively each series components and by means of filtering. It 

provides a reliable extraction method. In particular, 'Cross Spectral Analysis' allows a 

detailed study of the correlation among series. 

In Chapter V through Chapter XI we have undertaken 'time domain ' analysis of the series like 

budget deficit and trade deficit in the economy of Maldives. The 'time domain' analysis is 

based on 'Auto-correlation Function' and 'Correlogram' enabled us to examme, 

'Stationarity', 'Integrability', 'Cointegration ',and 'Granger Causality' between the variables 

concerned. We seek to reexamine all these aspects of the concerned macroeconomic variables 

through the 'Spectral Analysis' in this Chapter. 

12.2 Spectral Estimation: Methodology 

12.2.1 Fourier Transformation 

Given a function h (t) of real variable t, the Fourier Transformation ofh (t) can be defined as 

+cc 

H(w) = Jh(t)eiwt dt (12.1) 
-cc 

provided the integral exists for real w. 

A sufficient condition for H(w) to exist is 
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+ex: 

fh(t)dt <OC 
-ex: 

If (11.1) is regarded as an integral equation for h(t) given H(w), then a simple inversion 

formula exists of the form 

1 +c<: 

h(t) =- JH(w)eiw'dw 
2rr -ex: 

and h(t) is called the Fourier Transform ofH(w) 

In time series the discrete form of the Fourier Transform is used when h(t) is only defined for 

integral values oft. 

+ex: 

Then we have H(w) = Lh(t)e-iwt , 
-ex: 

It is the Fourier Transform of h (t), here H (w) is defined only in the interval [- 7r, 7r] .The 

Inverse Fourier Transform is given by 

1 +7< 

h(t) =- JH(w)eiwt dw 
27r 

-1< 

12.2.2 Periodogram and Auto-Spectrum 

Let us consider a finite series UG) of length T = N .1.t 

where N=Numberofdata 

.1.t =the sampling periodicity 
k 

vk =the frequency = --
NM 

u = the time = j .1.t 

(12.2) 

The Discrete Fourier Transform (DFT) U(k) of U(j) and its inverse (IDFT) for finite series 
are 

1 N-1 
U(k) = -L:u(j)e-i21ifkiN 

N J=O 
(12.3) 

1 [n-1]12 

U( ") " ( ") -i21ifkl N 1 =- L...u 1 e 
N J=o 

(12.4) 

N-1 
where, k E [-(N I 2), (--)] and j = 0, .... ,N-1 

2 

Equation (12.3) can only be an approximation of the corresponding real quantity, since it 

provides only for finite set of discrete frequencies. The quantity 

P u(k) = jU ( K)j 2 is the power Spectrum and its estimators is 'Schuster's periodograms' 
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[N-1] 

P,, (K) = M I run (J)e-12,Ykl N 

j~-[N-1]0 

[N-1] 2nfk 
= I Yun(J)Cos-

J~-[N-1]0 N 
(12.5) 

N-j 

where, run (-J) = Yun (J) N-1 I[{u(J) -u}{u(J + J)- u}] (12.6) 
J~-(N-j) 

and y un ( J) is 'Standard Sample Estimation' at lag J of the 'Auto Co-variance Function'. 

The technique of' Windowing' is applied for building a 'Spectral Estimation' which has a 

smaller variance than P u(k). The result of' Windowing' is the 'Smoothed Spectrum. ' 

A N-1 2 'k 
Su(k) = 11t I w(J)Yun(J)Cos__!J__ 

J~-(N-1) N 

(12.7) 

Here the Convolution of the Periodogram Pu(k) with Fourier Transformation ofWM(J) is the 

'Spectral Window' WM(K) of width M' = M-1 

Thus the 'Smoothed Spectrum' is nothing but the Periodogram seen through a window 

opened on a covariant interval around k. 

12.2.3 Cross Spectrum 

Cross Spectrum is obtained by substituting the Cross-Covariance Function in equation (12.6) 

for the Autocovaiance Function. Thus we have two time series u1(J) and u2(J) and their Cross 

Covariance Function y 22 (J) = y22( -J), the Cross Spectrum is 

N-1 

§" (k) = M I w(J)y12 (Je)e-i21ifkl N 

J~-(N-1) 

(12.8) 

A A 

The real part Q12 (k) is the 'Cospectrum' and the tmagmary Q12 (k) the 'Quadrature 

Spectrum'. 

Here the 'Coherence Spectrum' is 

(12.9) 

And the 'Phase Spectrum' is 
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Q (k) =arctan(- q1 (k)) 
I . Ql(k) 

(12.10) 

Again the 'Gain Spectrum' is 

(12.11) 

12.3 Features of Spectral Estimation 

We have estimated 'Periodograms by Frequency', 'Periodograms by Period', 'Spectral 

Densities by Frequency', 'Spectral Densities by Periods', 'Cospectral Densities by 

Frequency'; 'Cospectral Densities by Period', 'Coherence Spectrum', 'Gain Spectrum', 

'Phase Spectrum' for the Analysis. Appropriate care has been undertaken with respect to 

a. Aliasing 

b. Filtering 

c. Tapering 

d. Window Closing, and 

e. Fast Fourier Transformation (FFT) 

12.4 Univariate Periodograms : Nature and Significance 

The 'Univariate Periodograms by frequency' for trade deficit (DTD1) and budget deficit 

(DBD1) are given by the figures 12.1-12.2. Corresponding 'Univariate Periodograms by 

Periods' are being presented through Figures 12.3-12.4 
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12.4.1 'Periodogram by frequency' for Trade Deficit (DTD1) Series. 

The Figure 12.1 indicates that 

(i) the Periodogram of trade deficit (DTD1) is not a horizontal straight line and it has 

several peaks at different frequencies. Consequently, trade deficit series exhibited 

periodicity in it. 

(ii) the existence of several peaks indicates that variances were decomposed without 

'uniformity' over different frequencies. Consequently, the trade deficit series 

(DTD1) were not a 'White noise ' one. 

(iii) several upswings and downswings in the series across different frequencies testifY 

for the stationarity of the series concerned. 

(iv) several upswings and downswings also testifY for the presence of AR(p) stochastic 

structure for the trade deficit series (DTD1). 

12.4.2 'Periodogram By Period' for Trade Deficit (DTD,) Series 

The Figure 12.3 presents the 'Periodogram' of trade deficit series (DTD1) by periods. It 

shows 

(i) the concentration of ups and downs in the early periods (1-Speriods) indicating an 

AR(p) stochastic structure of the trade deficit series(DTD1). 

(ii) the existence of a prominent and predominant peak at period 3 (or close to it) hints 

at the possibility of AR(3) structure for the trade deficit series. 

This is supported by the finding in our study with the VAR Model in Chapter VIII. The 

estimated equation (8.2) in the table 8.2 shows AR (3) structure for the trade deficit 

senes. 

12.4.3 'Periodogram by Frequency' of Budget Deficit (DBD1) Series 

The Figure 12.2 presents the 'P{!riodogram of Budget Deficit' by frequency. It shows that 

(i) . the 'Periodogram of Budget deficit' is not a horizontal straight line. Consequently, 

the budget deficit series displays periodicities. 

(ii) the existence of ups and downs indicates that variances were decomposed without 

'Uniformity' over different frequencies. 

(iii) the absence of any sharp peak in the 'Periodogram' and the existence of some 

plateaus over some frequencies. These hint at the 'White Noise' property of the 

series concerned. 
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12.4.4 'Periodogram by Period' for Budget Deficit (DBD1) Series 

The Figure 12.4 presents the 'Periodogram' of budget deficit series by period. It shows 

(i) the absence of any predominant peak at any period. 

(ii) also the existence of plateau over some periods. This also testifies for the absence 

of any AR (p) stochastic structure for the budget deficit (DBD1) series. 

'White Noise' property of the DBD1 series seems to be plausible in view of the insignificant 

estimated auto-regressive coefficients for DBD1 in equation (8.4) presented in the Table (8.3) 

for the V AR model. Moreover, the Correlogram for the DBD1 series (BD1 series at first 

difference) as given by the Figure 5.3 in Chapter V also testifies for the absence of any AR 

(p) structure for the series concerned. The BD1 series is ARIMA (0.1, 0) by nature. 

12.5 Spectral Density Representations: Nature and Significance. 

Figures (12.5)-(12.6) present the 'Spectral Density by Frequency' for DTD1 and DBD1 

respectively. These figures also indicate that each 'Spectral Density' is free from any 

noticeable 'Periodicity'. Absence of sharp peaks in the 'Spectral Densities' at regular 

intervals of frequencies indicates that the Auto-Spectra of the variables (DTD1 and 

DBD1) do not exhibit any cyclical behavior. 
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Spectral Density ofDTD1 by Frequency. 
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Figure 12.6 

Spectral Density ofDBD1 by Frequency. 
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Window: Tukey-Han"ln"ling (5) 
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Spectral Density ofDBDt by Period 
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The Corresponding 'Spectral Densities' (Auto-Spectra) by period for trade deficit and budget 

deficit series are given by the Figures 12.7 and 12.8. These figure exhibit no 'Periodicity' in 

the 'Spectral Densities' concerned. Cyclical behaviors are also absent in the series. 

12.6 The 'Cospectral Densities by Frequency' for Trade Deficit (DTDt) and Budget 
Deficit (B»t) 

The 'Cospectral Density by Frequency' for DTD1 and DBD1 is given by the Figure 12.9 
below. 
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Figure 12.9 

Cospectral Density ofDBDt and DTDt by Frequency 
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Figure 12.10 

Cospectral Density of DBDt and DTDt by period 
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The Figure 12.9 shows that the 'Cospectral Density' 

(i) is not a horizontal straight line 

2.0E:1 

(ii) is marked by the presence of several ups and downs 

(iii) contains no sharp peak at any frequency. 

3.0E1 

0.5 

The 'Cospectral Density' by periods for these variables, as given by the Figure 12.10, 

also exhibit the features stated above. 

All these observations indicate that 

(i) there are co-movements of DTD1 and DBD1 over the period of study. 

(ii) the co-movements is marked by the absence of periodicity. 

These findings confirm that DTDt and DBDt are 'Cointegrated' and the long-run 

relationship between these variables is 'stable'. 
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12.7 'Coherency Spectrum' for DTD1and DBD1 

The 'Coherency Spectrum' by frequency for DTD1 and DBD1 is being presented through 

Figure 12.11 while the Figure 12.12 presents the corresponding 'Coherency Spectrum' by 

period. 
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Figure 12.11 

Coherencies ofDTD1 and DBD1 by Frequency 
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Window: Tukey~H:amming (5) 

Figure 12.12 

Coherencies ofDTD1and DBD1 by Period 
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Window: Tukey-Hamming (5) 

The Figure 12.11 shows that 

0.5 

(i) the 'Coherency Spectrum' of the variables DTD1 and DBD1 IS only 0.25 at 

frequency 0.275 (approx) 

(ii) the 'Coherency' is lower than 0.25 at all other frequencies. 

The 'Coherency Spectrum' in Figure 12.12 correspondingly shows that 

(i) the 'Coherency' is as high as 0.25 at period 3, and 

(ii) the 'Coherency' is lower than 0.25 at all other periods. 

All these observations confirm that 
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(i) there does not exist high intensity of co-movements of the variables 

concerned. 

(ii) there does exist a 'stable' long-run relationship between these series 

(iii) no significant 'Periodicity' exists in such relationship over the period of study 

or over the corresponding frequencies. 

12.8 'Gain Spectrum' For DTD1 and DBD1 

The 'Gain Spectrum' for DTD1and DBD1 by frequency is given by the Figure 12.13 
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The 'Gain Spectrum' in the Figure 12.13 shows that 

(i) the 'Gain' of trade deficit' (DTD1) from budget deficit (DBD1) lies over the 'Gains' 

of Budget Deficit (DBD1) from trade deficit across all the frequencies. 

(ii) the 'Gain' of trade deficit (DTD1) from budget deficit (DBD1) is about 1.2 at 

frequency 0.25 (approx). 

All these observations indicate that 

(i) the contribution of budget deficit (DBD1) variations to those in trade deficit (DTD1) 

was higher than the contribution of variations in trade deficit (DTD1) ·to those in 

budget deficit (DBD1) at all frequency levels. 

(ii) the highest 'Gain' of trade deficit (DTD1) is insignificant. So the possibility of 

'Unidirectional Causality' running budget deficit to trade deficit is not appreciable. 

Consequently, these two variables appear to be independent of each other. This 

finding confirms 'time domain ' findings of 'absence of Granger Causality' 

between budget deficit and trade deficit in Chapters VII through Chapter XI. 
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12.9 'Phase Spectrum' for DTD1and DBD1 

The 'Phase Spectrum' for DTD1 and DBD1 is being presented through the Figure 12.14 
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Phase Spectrum ofDTD1 and DBD1 by Frequency 
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The 'Phase Spectrum' shows that 

(i) the 'phase difference '[Qn(k)] is negative over the frequency range (0.1 -0.350) 

(ii) the 'phase difference •' [Qn(k)] is positive over the frequency range (0.0-0.1) and 

(0.350-5) 

(iii) the frequency range for the positive 'phase difference' almost equals the frequency 

range for the negative 'phase difference'. 

All these observations indicate that both the budget deficit and trade deficit (DTD1) possess 

almost equal dominance as the 'Lead' variable over the admissible ranges of frequencies. 

These findings testify for the absence of 'Causal relation' between these variables. Budget 

Deficit (DBD1) and Trade. Deficit (DTD1) appear to be 'independent' of each other. This 

finding of 'independence ' is in conformity with our findings in Chapters VIII and XI. 

12.10 Overview ofFindings in the Spectral Analysis 

The overall findings in the 'Spectral Analysis' are as follows: 

(i) 'Univariate Periodograms'for DTD, and DBD, confirm that DTD, and DBD,series 

are 'Stationary', i.e. DTD,- 1(0) and DBD,- 1(0). Consequently, TD,- 1(1) and 

BD,-1(1). 

(ii) 'Auto-Spectra' confirm absence of periodicity in DTD, and DBD, series across 

different frequencies and the incidence of statistically significant auto-regressive 

structure for DTD,. 
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(iii) 'Auto-Spectrum' for DBD, confirms 'White Noise' property i.e. ARIMA (0, 1, 0) 

stochastic structure for the series. 

(iv) The 'Cospectrum 'for trade deficit (DTDJ and budget deficit (DBDJ confirms that 

the series are 'Cointegrated' and the long run relationship between these series is 

'stable'. 

(v) The 'Coherence Spectrum' for DTD, and DBD, series confirms that there exists no 

strong 'Coherence ' in their co-movements over the period of study. 

(vi) The 'Gain Spectrum 'for the series confirms the absence of 'Granger Causality' 

between these variables. 

(vii) The 'Phase Spectrum'for the variables further confirm that neither of the variables 

'Granger Causes ' the other in the economy of Maldives over the period of study. 

(viii) The 'Ricardian Equivalence Hypothesis' is operationally valid in the economy 

of Maldives over the period of study. 
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CHAPTER- XIII 

SUMMARY AND CONCLUSION 

13.1 Introduction: 

The relationship between budget deficit and trade deficit has been studied for the economy of 

Maldives over the period 1979-2003 in Chapter V through Chapter XII. A summary of the 

main findings on different aspects of such relationship is being presented below. 

13.2 Stationarity of Budget Deficit and Trade Deficit Series 

Chapter 5 presents the study on 'Stationarity' and 'Integrability' of budget deficit and trade 

deficit series. The main findings of this chapt~r are 

(i) both BD1 and TD1 at level are 'non-stationary' at levels. 

(ii) 'non-stationarity' in BD1 and TD1 series at level is not due to any structural shifts in 

their stochastic structures. 

(iii) both BD1 and TD1 attain stationarity upon first differencing. 

(iv) both BD1 and TD1 are 'Difference Stationary '(DS) and not 'Trend Stationary' (TS) 

(v) both BDt and TDt series at level are 1(1) i.e BD1 - 1(1) and TD1 - 1(1) 

(vi) both ~BD1 and ~TD1 are I(O) i.e ~BD1 - I(O) and ~TD1 - I(O). 

13.3 Cointegration: Long-run Relationship Between Budget Deficit and Trade Deficit 

Series 

Chapter VI has been devoted to examine the existence of Cointegration between budget 

deficit and trade deficit in Maldives. The study involves the use of the Engle-Granger 

Method, the Johansen Method and the CRDW Method of Cointegration. The study of 

Cointegration shows that 

(i) the study of co-integration between budget deficit (BDt) and Trade Deficit (TDt) is 

possible since BDt- 1(1) and TDt- 1(1) . 

(ii) BD1 and TD1 series at levels are not cointegrated. Consequently, long run 

equilibrium relation between Budget Deficit (BDJ and Trade Deficit (TDJ can not 

be expected to exist. 

(iii) L1BD1 and L1TD1 series are cointegrated. Consequently, a long-run equilibrium 

relationship exists between first differenced series for Budget deficits (BDJ and 

Trade Deficit (TDJ. 
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(iv) the Cointegration relation between budget deficit and trade deficit is CI(1,1) in 

the economy of Maldives. 

13.4 Dynamics of Short-run shocks And Stability of Long-run Relationship Between 

Budget Deficit And Trade Deficit. 

Cointegration study in Chapter VI confirms the existence of long-run relationship between 

budget deficit and trade deficit in Maldives. It is then imperative to know if such relations}:Iip 

is stable. Stability of the long-run relationship is established if the short-run shocks, 

transmitted through the TD1 or BD1 channels, converge before long. The stability of the long

run relationship is studied through the estimation of the relevant Vector Error Correction 

Model (VECM) in Chapter VII. It has been observed in Chapter VII that in the economy of 

Maldives over the period 1979-2003 

(i) there exists no cointegration and, therefore, a long-run equilibrium relationship 

between budget deficit (BDJ and Trade Deficit (TDJ series at level. 

(ii) Cointegration exists between first differenced data-sets for budget deficit and trade 

deficit. 

(iii) budget deficit and trade deficit series are CI (1,1). 

(iv) the short-run shocks, transmitted through the trade deficit channel, affect the long

run dynamic relationship that trade deficit maintains with budget deficit. 

(v) the deviations of trade deficit from its long- run equilibrium level are temporary 

and convergent. 

(vi) . the long- run relationship that trade deficit maintains with budget deficit is stable. 

(vii) consequently, the short-run dynamics for the trade deficit defines a 'stable 

equilibrium process. 

(viii) the shocks, transmitted through the budget deficit channel, fails to disturb the long-

run relationship that budget deficit maintains with trade deficit. 

(ix) budget deficit fails to 'Granger Cause' trade deficit in the short run. 

(x) Trade deficit fails to 'Granger Cause' budget deficit in the short run. 

(xi) budget deficit and trade deficit, therefore, appear to be independent of each other 

in the short-run in the economy of Maldives 
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13.5 Causal Relationship Between Budget Deficit and Trade Deficit 

The causal relationship between budget deficit and trade deficit has been studied with the 

estimation of an appropriate Unrestricted Vector Autoregressive (UV AR) model in Chapter 

VIII. Main findings in Chapter VIII are as follows: 

(i) trade deficit is negatively related to three-period back budget deficit 

. Consequently, three period back budget deficit exerts a corrective impact on 

the current period budget deficit. 

(ii) trade deficit fails to 'Granger Cause' budget deficit. 

(iii) budget deficit also fails to 'Granger Cause' trade deficit. 

(iv) there was no 'causal' relation between budget deficit and trade deficit, 

(v) budget deficit is 'exogenous' to the system. 

(vi) The 'Ricardian Equivalence Hypothesis' is accepted and confirmed. 

13.6 Intervention Analysis Through The Study oflmpulse Response Functions 

The UV AR model in Chapter VIII considers two types of shocks. Some shocks are 

transmitted through the trade deficit channel while others are transmitted through the channel 

of budget deficit. In Chapter IX we examined the responses of trade deficit and budget deficit 

to such shocks. Besides, we sought also to examine the relative importance of these shocks in 

explaining variations in these two deficits over time. From the Intervention Analysis through 

the study of Impulse Response Functions in Chapter IX, it is observed that 

(i) trade deficit shocks constitute the predominant cause behind the short-run 

variations in trade deficit. 

(ii) budget deficit shocks fails to generate significant variations around the long-run 

equilibrium level of trade deficit. 

(iii) budget deficit remains insulated to both types of shocks. 

(iv) both types of shocks are short- lived by nature. These fail to change the equilibrium 

base of trade deficit and also that of budget deficit. 

13.7 Intervention Analysis Through the Study of Variance Decomposition 

The Intervention Analysis through the Variance Decomposition of Forecast Errors for the 

deficits concerned has been done in Chapter X. The main findings are as follows: 

(i) trade deficits shocks are the predominant factor behind the short-run variation in trade 

deficit. 
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(ii) budget deficit shocks account for only an insignificant part of variations in trade 

deficit. 

(iii) variations in budget deficit are mainly due to shocks transmitted through budget deficit 

channel. 

(iv) trade deficit shocks, on the other hand, account for ari insignificant part of variations in 

budget deficit. 

13.8 Study of Granger Causality Through The Restricted Vector Autoregressive Model 

The estimated UV AR model in Chapter VIII gives a hint about the direction and nature of 

causality between the deficits concerned. In the UV AR model the specification of lag 

structures for both the variables requires to be uniform. Consequently, the model is 'Over 

parameterized'. Such an 'UV AR' Model, therefore, appears to be less informative about the 

causality between the deficits concerned. In such case 'Restricted V AR Model' may of get 

help. A variant of such 'Restricted VAR Model' is used in 'Granger Causality Approach'. 

We have, therefore, sought to study in Chapter XI, causality between the deficits in the line 

suggested by 'Granger Causality Tests.' The maintain findings are as follows: 

(i) budget deficit fails to 'Granger Cause ' trade deficit over the period concerned. 

(ii) trade deficit fails to 'Granger Cause' budget deficit in the economy of Maldives. 

(iii) budget deficit and trade deficit are independent of each other in Maldives over the 

period of study. 

(iv) budget deficit appears to be an 'exogenous' variable if1 the system 

13.9 Spectral Analysis For Further Confirmation of the Nature And Direction of 

Granger causality 

We have sought to examine the causal relation between the deficits concerned through the 

'Spectral Analysis' in Chapter XII. This enables us to reexamine the nature and direction of 

'Granger Causality' between the deficits as obtained in Chapters VIII through XI. In the 

'Spectral Analysis' we have the following findings 

(i) 'Univariate Periodograms 'for DTD, and DBD, confirm that DTD, and DBD, series are 

'Stationary', i.e. DTD,-/(0) and DBD,- /(0). Consequently, TD,- /(1) and BD,-/(1). 

(ii) 'Auto-Spectra' confirm absence of periodicity in DTD, and DBD, series across different 

frequencies and the incidence of statistically significant auto-regressive structure for 

DTD,. 
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(iii) 'Auto-Spectrum' for DBD1 confirms 'White Noise' property i.e ARIMA (0, 1, 0) 

stochastic structure for the series. 

(iv) The 'Co-spectrum' for trade deficit (DTDJ and budget deficit (DBDJ confirms that the 

series are 'Cointegrated' and the long run relationship between these series is 'stable'. 

(v) The 'Coherence Spectrum' for DTD1 and DBD1 series confirms that there exists no 

strong 'Coherence' in their co-movements over the period of study. 

(vi) The 'Gain Spectrum ' for the series confirms the absence of 'Granger Causality' 

between these variables. 

(vii) The 'Phase Spectrum' for the variables further confirm that neither of the variable 

'Granger Causes ' the other in the economy of Maldives over the period of study. 

(viii) The 'Ricardian Equivalence Hypothesis' is operationally valid in the economy of 

Maldives over the period of study. 

13.10 Conclusion 

On the basis of these findings we may draw the following conclusions. 

First, both the trade deficit and fiscal deficits in Maldives over the period 1979-2003 have 

been showing a significant degree of hysteresis as shown by the 'Unit root' Tests. 

Second, there exist significant co-movements of these deficits over time. 

Third, the co-movements of these deficits do not exhibit any significant causal relation 

between them. As a matter of fact, no significant 'Granger Causality' between these deficits 

has been observed over the period of study. Consequently, 'Twin Deficit Hypothesis' is not 

validated by the study for the economy of Maldives. 

Fourth, budget deficit is found to posses 'econometric exogenity' since it is not 'Granger 

Caused' by trade deficit and DTD1 follows an ARIMA (0, 1 ,0) stochastic structure. 

Fifth, both the deficits are independent of each other. Emergence of one deficit is not found to 

contribute largely to the emergence of another deficit in Maldives over the period of study. 

Sixth, 'The Ricardian Equivalence Hypothesis' is operationally valid in the economy. 

Consequently, the equilibrium levels of current accounts, interest rates, investment and 

consumption remain unaffected by the changes in the level of budget deficits. 

Under this situation, a change in the level of budget deficit fails to bring in appreciable 

change in the life time budget constraint and in the volume as well as composition of real 

wealth of consumers. Given that agents have the opportunity of borrowing at a constant 
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interest rate, tax reduction will be considered as nothing but an increase in the present value 

of future tax liabilities. As a result thereof, consumers engage themselves in adjusting their 

savings to such changes in budget deficit. The desired level of national savings will, therefore, 

remain invariant over time. 

In this frame work of the economy of Maldives, the 'absorption level' following budget 

deficit, remains unchanged. In that event, the transmission link of budget deficit, through 

absorption channel, becomes inoperative. Consequently, 'budget deficit' fails to generate 

'trade deficit'. Two deficits in this economy exists as independent of each other. They exist 

because of different and unrelated fiscal as well as exchange market management policies. 

13.11 Policy Implications 

These findings indicate that budget deficits in Maldives cannot be held responsible for the 

emergence of trade deficits over the period of study. The internal debt, therefore, has not been 

found to culminate into the external debt. 

It further indicates that the problem of trade deficit is not intricately related with the problem 

of internal fiscal management. So trade deficit, even in the presence of fiscal imbalances may 

be expected to wither away in response to any corrective measures undertaken in foreign 

trade. Export promotion, import substitution etc may prove successful in the long-run. 

Similarly, fiscal measures may be taken up for reducing budget deficit. It may however be 

noted that the budget deficit does not generate growth potentialities in the economy provided 

it leads to capital accumulation. Economic development may be ascertained if, budget deficit 

can successfully broaden the capital base of the economy. This would, in future, lead to 

growth in income and standard of living. This may ultimately help the government to meet 

the fiscal obligations created by budget deficits in previous years. 

13.12 Scope For Future Studies 

The findings are based on the estimation of different equations and models with a historical 

dataset ranging from 1979-2003. Over this period several economic plans have been 

undertaken and executed with varying degrees of success. Thus the period is marked by 

spectacular economic and social transformations together with varying rates of growth. 

This long period, therefore, may be considered as a time span with heterogeneous process of 

growth. Consequently, the economy might have experienced some structural changes over the 

period concerned. Under these circumstances, a researcher may produce a regression~ equation 

which is too closely tailored to the chosen sample by experimenting with too many 

formulations of the model. In this case, it is not certain whether the estimated function will 
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perform equally well outside the sample of the data. Again with structural changes, the 

coefficients again may not appear stable. These may be sensitive to changes in the sample 

composition. 

This calls for the investigation into the 'Twin Deficit Hypothesis' over shorter homogeneous 

sub-periods. It may then be expected to provide dynamic and better insights into the 

interrelationship between budget deficit and trade deficit in Maldives over the period of study 

concerned. 
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