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Abstract

This research discusses the use of Business Intelligence in macroeconomic forecasting and
how the improved forecasting will assist better monetary policy decision making in Sri
Lanka. Various macroeconomic factors are analyzed and forecasted in order to make
accurate policy decisions. Forecasting is usually done over diverse statistical models and
techniques. The effective policy decision making will help the government for maintaining
price stability, for making right decisions over perceiving future of the economy and for
futuristic planning.

The research was based on qualitative case study methodology. A case study was conducted
at the Central Bank of Sri Lanka and data was collected through personal interviews by using
semi structured questionnaire. The main focus is to understand the process of monetary
policy decision making, how macroeconomic forecasting has been done, limitations of the
existing forecasting process and the possibility of using Business Intelligence in forecasting
to improve policy decision making.

Interviews were carried out with experts in Department of Economic Research, Department
of statistics, Central Bank of Sri Lanka, Institute of Policy Studies and with other experts in
field of econometrics and economic modeling. The research further discussed how
limitations of current approaches could be addressed over today’s emerging concepts
like business intelligence, neural networks. This study would provide guidance in
developing a better forecasting model for Sri Lanka in the future.

Keywords: Business Intelligence (BI), Macroeconomic forecasting, monetary policy
decision making



Acknowledgement

I would like to express my gratitude to all those who supported me in successfully
completing this research. | extend my special gratitude to my research supervisor
Dr. Amal Shehan Perera, Senior Lecturer, Department of Computer Science and

Engineering, University of Moratuwa for his continuous support and guidance.

Further, I wish to convey my sincere gratitude to,

Dr. C. Amarasekara, Additional Director,

Dr. Sujeetha Jegajeevan, Head of Modeling & Forecasting Division,

Mr. Visuddhi Jayawickrema, Senior Economist, Department of Economic Research,
Dr. Hemantha Ekenayake, Additional Director, Department of Statistics,

Mr. D. Wasantha, Former Assistant Governor, Central Bank of Sri Lanka.

Dr. Nisha Arunatilake, Research Fellow, Ms. Samathi Bandara, Research Officer,

Institute of Policy Studies.

Professor Vidhura Thennakoon, Indiana University, Professor H.D. Karunarathne,
University of Colombo, Mr. Chaminda Hettiarachchi, Lecturer, University of
Moratuwa, helped me by providing with all the necessary assistance required.

Furthermore, | would like to acknowledge the non-academic staff of the Department
of Computer Science and Engineering, University of Moratuwa and my heartfelt
thanks to all those who supported in making this effort successful and whose names

have not been mentioned above.



Table of Contents

DECIATATION ... e bbbttt bbb i
ADSTIFACT ..t bbb i
ACKNOWIEAGEMENT. ... ii
TabIE OF CONTENTS ..ot sbe e \Y;
LISt OF FIQUIES ...t bbb vi
I ES 0 N 1= o] [ SRS vi
LiSt OF ADDIEVIATIONS. .....c.viiieie e e vii
I 111 (oo [FTox o] SRS USSP 1
I O o - o] (=T @ AV T VT USSP 1
1.2.  Background and MOtIVatION ...........ccccveiiiieiiccc e 1
I O o €= ) [ o USSR 2
1.2.2.  Development of Macroeconomic FOrecasting ...........ccoceoeervrvrnnieennennes 3
1.2.3.  Business Intelligence in Macroeconomic forecasting............cc.ceevevenne. 4
1.2.4.  Monetary policy deciSion Making..........ccuoeeeeiereneneneneseseeeeeeeenes 5

1.3, ReSearch Problem ..o 6
1.4, ReSearch ODJECLIVES .......ccviiiiiecie et 7
1.5.  Importance and the Benefits of the study ...........ccccoveeiiiiiiccicic e, 8
1.6, Chapter SUMMAIY .......ccoociiiieiiecee et re e ene s 8
2. LITErature REVIEW ....cc.ooiiiiiiiiiiieiee ettt 9
2.1, Chapter OVEIVIBW......couiiiiiiiiitesiieieee ettt bbb 9
2.2. MacroeconomiC FOIECASTING ......ccueveierieierierie sttt 9
2.3. Development of Economic Forecasting Models ..........cccocevveriniiinenennn, 10
2.3.1.  Statistical models in Macroeconomic forecasting...........c.cccouvvvveeeennnn 13
2.3.2.  Business Intelligence in Macroeconomic forecasting...........c.cccccuve.e.. 15

2.4, Chapter SUMMAIY ......ccviiiieiie e 19
3. Research Methodology .......coveiiiiiiiie st 20
3.1, Chapter OVEIVIEW......ii ittt re e 20
3.2.  Research Methodology .........ccveiiiiiiiiie it 20
3.3.  Research Methodology JUSEITICation ...........ccocveieiinencieseeee, 21



3.4. Qualitative Data Analysis Methods.............cccoveiiiiiereiie e 22

3.5.  Research Design Methodology ........ccccceveiiiiiiiciiesc e 23
351, The POt STUAY.....coiieiiee e e 24
3.5.2.  The Preliminary Conceptual Framework ............cccocevvereniiiinnniinniennn. 24
3.5.3.  Refined Conceptual Framework ...........c.ccoovvieieienencnencseseseeee 26

3.6, Data COIEBCHION......ceiiieii e et 28
3.6.1. Data Collection Strategy .......cccceverreiieerieriesieieese e s 28
3.6.2.  Semi Structured QUESLIONNAITE .........cccvveivieiireeiiecre e 30

3.7, Chapter SUMMAIY .......cccciiiieiieeiie e s e se et se e see et e e ste e e sraesreaneesnees 33

4. FINAINGS aNd ANGIYSIS......ccoiiiiieiieie e 34

4.1, Chapter OVEIVIEW.......ciuiiiiiiieiieiieie ettt 34

4.2.  Monetary Policy framework in Sri Lanka..........cccceovveiineniinininieeee, 35

4.3.  Macroeconomic forecasting and monetary policy decision making........... 41

4.4.  Macroeconomic forecasting in Sri Lanka...........ccccoovveiineniininccee, 42

4.5.  Limitations of current process of forecasting.........c.cccccecevvvevenieiiesieciennn, 45

4.6. Advantages of Bl over other statistical models.............cccooveveivieiieeiiiciiennnn, 46

4.7.  Awareness and USe OF Bl .......c.cocovriiiiiiiiicineee e 48

4.8.  Chapter SUMMAIY .......cccoiiiiieiieeiie ettt e et sre e sre e sre e re e sneas 48

5. Conclusion and recommandationsS...........cocevererenenieinieene e 49

5.1, Chapter OVEIVIBW........couiiviiiiiiiiieiiieieeie ettt 49

5.2, Concluding REMAIKS ........ccoiiiiiiiieiciese e 49

5.3, RECOMMENUALIONS ......eeivieiieieeiiesee ettt eneenrees 54

5.4 LIMITALIONS....ccueiiieieeie ettt e e e ereesneeneeaneeneeas 55

5.5  Chapter SUMMAIY .......cccoiiiiiieiie ettt sre e sre e aesnes 55

B.  RETEIBNCES. .. .ot 56
Appendix A: Semi Structured QUESLIONNAITE..........ccueivieeiieiiie e 58
Appendix B: INtErVIEW TranSCHPLS ......civiiiieiii it 60
Appendix C: SUmMmarized FINAINGS ..o 91



List of Figures

Figure 2.1 An augmented neural network for forecasting real GDP growth............ 17
Figure 3.1 The research methodology deSign ..........ccccvviiirinieienciesc e 22
Figure 3.2 The conceptual frameWork ...........ccooeiiiiiiiiiiiieieee e 24
Figure 3.3 The refined conceptual framework............cccocvevveieiiieii e, 26
Figure 3.4 Data collection methodology ..........cccovveviiiieiieii e 28
Figure 4.1 Stategry of achieving price Stability ...........c.ccoovviiiiiniiee 35
Figure 4.2 Monetary policy framework of Sri Lanka ..........ccccceoeviieniiiniiicn 35
Figure 4.3 Multi faced framework of decision making..........c.cccccccvevevieeiiiiieseennnn, 35
Figure 4.4 Monetary policy decision making process at the CBSL.............c.cc.c....... 37
Figure 4.5 Factors affect the forecast aCCUraCy...........ccoovvvrenieieneiesc e 45
List of Tables
Table 3.1 The Main theMS.........ooiiie e 25
Table 3.2 Mapping questionnaire to research ObjectiVes.........ccccccevvveveeieieeneeieennn, 29
Table 4.1 Mapping research objectives with research findings...........ccccoevevvinnen. 34
Table 5.1 Conclusion points categorize in to research objectives .............cccceeveeneee. 49

Vi



ANN
CBSL
Bl
GDP
ARMA
ARIMA
VAR
DSGE
VECM
GA
CCPI

List of Abbreviations

Artificial Neural Networks

Central Bank of Sri Lanka

Business Intelligence

Gross Domestic Product

Auto regressive and moving average
Autoregressive integrated moving average
Vector Auto Regression

Dynamic Stochastic General Equilibrium
Vector Error Corrections Model

Genetic Algorithms

Colombo Consumer Price Index

Vii



