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A b s t r a c t 

Value Added Tax is one of the major type of tax currently practiced in Sri Lanka. This study 
focuses on the determinants of the Value Added Tax ( V A T ) and Colombo Consumer Price 
Index (CCPI) and its future forecasts, which could be used as a guidance of monetary policy 
decisions. The data used for the study are the V A T data obtained from the Department of 
Inland Revenue and CCPI data obtained from the Central Bank of Sri Lanka for the period of 
January 2004 to December 2010. It includes monthly data point in each index. 

V A T is a tax on domestic consumption o f goods and services. The goods imported 
into Sri Lanka and goods and services supplied within the territorial l imits o f Sri 
Lanka are the subject matter o f this tax. It is a multi stage tax levied on the 
incremental value at every stage in the production and distribution chain o f goods and 
services. The tax is borne by the final or the ultimate consumer o f goods or services. 
Therefore, V A T revenue directly affects the price of the goods and services. Inflation is 
simply the percentage change of CCPI which is the official price index in the country. It 
measures the changes through time in the price level of consumer goods and services 
purchased by households in Sri Lanka. 

This study is significant, because there is no previous analysis about V A T with CCPI in Sri 
Lanka. Value added Tax is one of the major type of tax currently used to collect taxes in Sri 
Lanka. V A T is a general consumption tax assessed on the value added to goods and services. 
Therefore, it is very important to study about effect of goods and services prices to V A T 
revenue. Inflation is simply the percentage change of CCPI . 

Thus the intention is to the existing forecasting method change of V A T revenue in Sri Lanka 
by using CCPI . Forecasting was performed using the time series techniques and Econometrics 
approaches. This study is to find the relationship between V A T and CCPI and fit a suitable 
model to forecast monthly V A T Revenue in Sri Lanka, which would be used as a guidance of 
monetary policy decisions. 

Time series analysis was used to analysis the V A T data. CCPI data and econometrics 
modeling approach considers the impact of CCPI factor in forecasting V A T for the future. 
Then Ganger Causality test were applied to find the direction of causality between V A T and 
CCPI . Causality between V A T to CCPI. Further co-integration test was used to identify linear 
combination of the integrated series and best define the long run equilibrium relationships 
between the variables. Since both V A T and CCPI series are non stationary order one, 
Therefore, Vector Error Correction Model ( V E C M ) was formulated, and it was proved that 
the changes of price level of CCPI were strongly affected by the V A T . 

Therefore, in order to assess the significant interrelationship V E C M (Vector Error Correction 
Model) is used to forecast V A T less than 5% Mean Absolute Percentage Error(MAPE). It was 
found through this study that the CCPI is an influential factor on V A T revenue in Sri Lanka. 
The developed V E C model can be used to predict V A T revenue with less than 5% M A P E . 

ii 



4 

Dedication 

This thesis is affectionately dedicated to loving Parents and my loving Husband, 

whose support and encouragement make all things seem possible. 

in 

4 



Acknowledgement 

It is wi th gratif ication that I take this opportunity to express my heartfelt gratitude to 

all the wel l wishers that helped me in making this project a success. 

The supervisor played the key role in guidance and assistance. It is wi th great respect 

that I forward m y extreme gratitude to my supervisor cum former course coordinator 

M r . T . M . J . A Cooray, Senior Lecturer o f Department o f Mathematics. His remarkable 

knowledge and infinite experience were the driving forces behind the achievement o f 

m y project. A n d he sacrificed a great deal o f his valuable time to provide me with 

relevant material and all the advice to complete this project. I appreciate his 

dedication to m y research and extend my heartfelt gratitude. 

Further, I wish to express m y appreciating to m y course coordinator M r . Rohana 

Dissanayake, Lec turer , Department o f Mathematics, for providing immense support 

and advise in complet ing the project successfully. Also I wish to express my 

appreciation to Miss. D h a m m i k a Gunathi lake, Commissioner, Department o f Inland 

Revenue, for providing all the tax material to complete this project successfully. And 

also I wish to express m y appreciation to M r . Ananda Silva, Assistant Governor, 

Central Bank o f Sri Lanka, for providing all the data materials to complete this project 

successfully. 

I acknowledge wi th thanks all the lecturers and all the staff members in the 

Department o f Mathematics, who helped me in numerous ways. 

Last but not least, I value the support o f my fami ly and m y friends who were behind 

me, encouraging and directing me towards the success o f my project. 

iv 



TABLE OF CONTENTS 

Declaration i 

Abstract 

Dedication ' ' ' 

Acknowledgement ' v 

Table of Content v 

List of Figures v ' ' ' 

List of Tables ' x 

List of Abbreviations x 

List of Appendices x 

CHAPTER I: INTRODUCTION 1 

I. I Introduction I 
1.2 Objective of the study 3 
1.3 Data for the study 3 
1.4 Significance of the study 3 
1.5 Outline of the thesis 4 

CHAPTER 2: SRI LANKAN EXPOSURE VALUE ADDED TAX AND 
COLOMBO CONSUMER PRICE INDEX 5 

2.1 Introduction 5 
2.2 Value Added Tax • 5 

2.2.1 Value Added Tax in Sri Lanka 6 

2.2.2 VAT with total tax revenue 7 

2.2.4 Calculating VAT in Sri Lanka 13 
2.3 Price index 16 

2.3.1 Price indices of Sri Lanka 17 

2.3.2 Selection of a price index 17 

2.3.3 Method of the price collection for CCPI 18 

2.3.4 Computation of CCPI 19 

2.4 Inflation 19 

2.4.1 Inflation measurements 20 

CHAPTER 3: LITERATURE REVIEW 22 

3.1 Introduction 22 

3.2 Previous research related to the topic 22 

CHAPTER 4: METHODOLOGY 27 

4.1 Introduction 27 

4.2 Descriptive statistics 27 

4.2.1 Histogram of residual 27 

4.2.2 Mean Absolute Percentage Error (MAPE) 28 

4.2.3 Mean Absolute Deviation (MAD) 28 
v 



4.2.4 Mean Absolute Deviation (MAD) 29 

4.2.5 Skewness 29 

4.2.6 Kurtosis 30 

4.2.7 Jarque-Bera statistics (JB stat) 30 

4.2.8 Normal probability plot 31 

4.3 Time series analysis 31 

4.3.1 Types of variation in time series 33 

4.3.2 Preliminary analysis 34 

4.3.3 Properties of time series 35 

4.3.4 Probability models of time series 36 

4.3.5 Mixed models 38 

4.4 Unit Root test 40 
4.4.1 Unit Root tests; Augmented Dicker-Fuller test 41 

4.5 Durbin Watson statistics (DW stat) 42 
4.6 Akaike's Information Criterion (AIC) 43 
4.7 Bayesian Information Criterion ( BIC/SBC/SBIC) 44 
4.8 Cross correlation 45 
4.9 Granger causality 46 
4.10 Co integration 47 
4.11 Vector Auto Regression (VAR) 48 

4.1 1.1 Stationary vector autoregressive model: 48 

4.11.2 Vector Error Correction (VEC) models 48 

4.12 Lag length selection 49 

CHAPTER 5: ANALYSIS 51 

5.1 Introduction 51 
5.2 Preliminary analysis of VAT data 51 

5.2.1 Time series plot 52 

5.2.2 Obtaining ACF and PACF graphs of original series 53 

5.2.3 Unit Root test for the 1 s t difference series of VAT 54 

5.3 Preliminary analysis of CCPI data 54 

5.3.1 Analyzing time series plot of CCPI 55 

5.3.2 Obtaining ACF and PACF graphs of original series 56 

5.3.3 Obtaining ACF and PACF graphs of first difference series 57 

5.3.4 Unit Root test for the Indifference series of CCPI 58 
5.4 VAT and CCPI combined series 58 

5.4.1 Granger causality between VAT and CCPI 59 

5.4.2 Co-integration between two variables 59 

5.4.3 Obtaining VEC lag length 61 

5.4.4 Selected VEC model 62 

Modified final equation 62 

5.4.5 Diagnostic check of the selected VEC model residuals 62 

vi 



5.5 Obtaining forecasters for VAT 64 

CHAPTER 6: DISCUSSION 66 

6.1 Introduction : 66 
6.2 Results of VAT and CCPI 66 
6.3 Conclusion 67 
6.4 Suggestion for further work 67 

References 69 

Appendix I: VAT and CCPI developed data 71 

Appendix II: VAT and CCPI original data 73 

Appendix III: CCPI and Inflation original data 75 

Appendix IV: VEC model estimation output (Lag 5) 77 

Appendix V: VEC residuals (Lag 5) 78 

vii 



LIST OF FIGURES Page 

Figure 2.1: IRD Tax revenue collection 2001 9 

Figure 2.2: IRD Tax revenue collection 2002 9 

Figure 2.3: IRD Tax revenue collection 2004 10 

Figure 2.4: IRD Tax revenue collection 2008 10 

Figure 2.5: IRD Tax revenue collection 2009 11 

Figure 2.6: IRD Tax revenue collection 2010 11 

Figure 2.7: VAT Revenue contribution to GDP 12 

Figure 2.8: CCPI in Sri Lanka 2003 to 2010 18 

Figure 2.9: Inflation in Sri Lanka 2004 to 2010 21 

Figure 4.1: Histogram of normal distribution 28 

Figure 4.2: Positive and negatively skewed graphs 30 

Figure 4.3: Normal probability plot 31 

Figure 5.1: Time series plot of VAT 52 

Figure 5.2: ACF and PACF graphs of VAT series 53 

Figure 5.3: Time series plot of CCPI 55 

Figure 5.4: ACF and PACF graphs of CCPI series 56 

Figure 5.5: ACF and PACF graphs of 1st difference series 57 

Figure 5.6: ACF and PACF graphs of VAR lag 5 63 

Figure 5.7: ACF and PACF graphs of VAR lag 5 64 

Figure 5.8: VAT forecast and original data 65 

viii 



LIST OF TABLES Page 

Table 2.1: Total tax revenue 2001 -2010 in millions 8 

Table 2.2: Percentages of tax revenue 2001 -2010 8 

Table 2.3: VAT and IRD revenue contribution to GDP 12 

Table 3.1: VAT rate, CPI transmission mechanism estimated results 23 

Table 5.1: Descriptive statistics of VAT data 51 

Table 5.2: ADF test for 1st difference series- without intercept and trend 54 

Table 5.3: Descriptive statistics of CCPI data 55 

Table 5.4: ADF test for 1st difference series- without intercept or trend 58 

Table 5.5: Granger causality test with lag 1 59 

Table 5.6: Results of Johansons Cointegration test 60 

Table 5.7: Co integration equation table 60 

Table 5.8: VAR lag order selection table 61 

Table 5.9: Forecasted values 65 

ix 



LIST OF ABBREVIATIONS 

Abbreviat ion Description 

I T Income Tax 

V A T Va lue Added Tax 

ESC Economic Service Charge 

G S T Goods and Service Tax 

N S L Nat ional Security Levy 

T T Turnover Tax 

N B T Nat ion Bui lding Tax 

I R D Inland Revenue Department 

LIST OF APPENDICES 

Appendices Description page 

Appendix I V A T and C C P I developed data 71 

Appendix I I V A T and C C P I original data 73 

Appendix I I I C C P I and Inflation original data 75 

Appendix I V V E C model estimation output (Lag 5) 77 

Appendix V V E C residuals (Lag 5) 78 

x 


