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ABSTRACT

The purpose of this research is to create a predictive model based on changes in
macroeconomic variables for the Colombo Stock Exchange's (CSE) All Share Price
Index (ASPI). The macroeconomic variables considered are interest rate, Colombo
Consumer Price Index (CCPI), and Gross Domestic Product (GDP) growth. The
dataset, which includes quarterly data from 2007 to 2023, was obtained from the CSE,
Central Bank of Sri Lanka (CBSL), and Census of Statistics. From the descriptive
analysis, it was found that the ASPI values vary from 1503 to 12226 within the time
range. The cross-correlation coefficient was used to examine the correlation between
ASPI and independent variables at different time lags. Interest rates and GDP growth
have a marginally negative relationship with ASPI, while the relationship between
CCPIl and ASPI is negligible. A univariate time series analysis was conducted and the
model was fitted using ARIMA to forecast the ASPI values in the future. The analysis
involves testing for stationarity, checking normality, and residual diagnostics among
independent variables. The stationarity of variables was checked using the Augmented
Dickey-Fuller test. Further, the cointegration among variables was checked using the
Johansen co-integration test as the data was not stationary. After identifying there is
no cointegration, the VAR (Vector Auto-Regressive) model was fitted to find the
short-term dynamics. Significance of the parameters and model adequacy measures
were conducted for the VAR model. The autocorrelation among errors was checked
using the Ljung-Box test while the white test was used to check the homoscedasticity
of the errors. The normality of the errors was checked using Shapiro-Wilk tests and

can be visualized from Q-Q plots.

Keywords: ASPI, Time Series Analysis, VAR model, Forecasting



TABLE OF CONTENTS

DIECIATALION ...t i
ACKNOWIBAGMENT ...t reenae e nre s ii
AADSIIACT ... i
Table OF CONTENES ... v
LISE OF FIQUIES ..ottt sttt Vi
LISt OF TADIES......ooeeee e vii
LiSt Of ADDIEVIALIONS. ........oiiiieiic e viii
CHAPTER 1 INTRODUCTION ....ooiiiiiiiiie ittt 1
1.1 Introduction t0 the StUAY .......ccccoveiiiii i 1
111 Al Share Price INAEX .......cccoveiiiiiiiiicieesese e 1
1.1.2  Colombo Consumer Price INEX .........ccceivriieiiiineneinc e, 2
1.1.3  INtEreSt RAES ......coviiiiiiciiiiciie e 3
114 GDP GIOWEN ..ot 3

1.2 Background of the STUAY .........ccceiiiiiiii e 4
1.3 REVIEW OF SOUICES ....cuviiiiiitiiiesiie et 6
1.4 Research Problem ... 6
1.5 Significance of the StUAY .......ccccoeiieiiie e 6
1.6 ODJECLIVES ..ottt ettt te e sa e reenre s 8
1.7 Limitations of the DISSErtation .............ccoeoiririiinineiciseee e 8
1.8 Outline of the DiSSEration............ccovviiiriiiiiieise e 8
CHAPTER 2 LITERATURE REVIEW .....cooiiiii e 9

2.1 Evaluating the Relationship between Economic Indices and Stock Prices in
L1130/ [ USSR 9

2.2 Assessing the Relationship between Economic Indices and ASPI within Sri
Lanka 13

2.3 SumMmMary of Chapter 2........ccoooieiiiiiie e 16
CHAPTER 3 DATA METHODOLOGY ....ooiiiiiiiiiiieiieeie e 17
3.1 RESEArCH DESION ...ovveiie ettt 17
3.2 Data CollECION ......cviieiiiieiicieeee e 17
3.3 DeSCriptive ANAIYSIS.......cciiieieiiiee e 18



3.3.1 Measures of Central Tendency and Variability...........cccccceeovrvervenenne. 18

3.3.2  Cross-Correlation among the variables............cccooevviieiiieii i 20
3.4  Data Pre-Processing Methodology ..........cccceeiieiiiie i 21
3.4.1  Outlier Identification of the Data Set ............ccccooiiriiniieieee, 21
3.4.2  Replace identified outliers with imputation methods...............ccccoeeee. 21
3.4.3  Split the data set as train and test data...........ccccceveveverienieenenin e 21
3.5 Univariate Time SerieS ANAlYSIS ......cccoiveiiririiei e 22
3.5.1  Step 1: 1dentifiCation ..........cceivereiiiiiiiieee e 22
3.5.2  Step 2: EStIMALION ....ocuviiiiiiiieeeee e 24
3.5.3  Step 3: Diagnostic and FOrecasting.........cccccccveveveeieiiiesieese e 25
3.6 Multivariate Time Series Analysis with ASPI and other variables............. 28
3.6.1  Johansen Co-Integration TeSt.........ccccveieieeiiiiie e 28
3.6.2  VECM /VAR MOCEL.....ccociiiiiiiiiii st 29
CHAPTER 4 RESULTS AND DISCUSSION........cooiiiiiiiiieiieiieesie e 33
4.1  DeSCriptive STALISTICS ....oviivirieiiieiieieiese e 33
4.2 CrosS-COITEIALION ......cuiiiiiiiiiiiieieiee e 36
4.3 Data Pre-PrOCESSING......cciiiiieiieiieieieite sttt 38
4.4  Time Series Analysis fOr ASPl.........cocoiieiiiie i, 39
4.4.1  StatioNArity tESES ...c.viiiieciicie e 39
442  Model SEIECHION. ..o 41
4.4.3 Diagnostic Analysis for the model ...........ccccooveiiiiiiciice, 42
444  Model Validation and FOrecasting ..........cccccevvrverereneneseneseseeeeen, 45
4.5  Multivariate Time Series for ASP1 and CCPI, GDP growth and Interest rates
47

451 Co-integration among variables ...........cccoiriiiiiiiiie, 47
452  Building VAR MOEl ..o 48
45.3 Model Diagnostics of the VAR model............cccoooviiiiiiiiiiiic, 52
CHAPTER S  CONCLUSION ...t 54
5.1 CONCIUSTON ...ttt 54
5.2 ReCOMMENTALIONS ....ocuiiviiiiiiieiieieiesie et 54
5.3 IMPLICALIONS ...ttt 55
5.4 FULUIE WOTK....oiiiiiiii i 56



LIST OF FIGURES

Figure Description Page

Figure 4.1 Graph fOr ASPI ......c.o it 34
Figure 4.2 Graph of GDP groWtN........c.cccviiieiiie e 34
Figure 4.3 Graph of INterest RAE..........ccvciiiiiriiiiicieeeee e 35
Figure 4.4 Graph Of CCPI ..o 35
Figure 4.5 Cross Correlation Function between ASPl and CCPI ...........ccccoeevinenen. 36
Figure 4.6 Cross Correlation Function between ASPI and GDP Growth.................. 37
Figure 4.7 Cross Correlation Funtion of ASPI and Interest Rates..........cc.ccocvevenene. 37
Figure 4.8 Time Series plot of training and test data set of ASPI............cc.cccoevenene. 38
Figure 4.9 Correlogram fOr ASPL.........ooi i 39
Figure 4.10 Correlogram for 1st difference ASPI........cccovveiveiiiiciiccecc e, 40
Figure 4.11 ACF Plot of ReSIAUAIS .........cooeiiiiiiiiiieeee e 42
Figure 4.12 PACF Plot OF RESIAUAIS .......coviieiiiiiicieeeee e 43
Figure 4.13 Q-Q Plot of ReSIAUAIS .........cceeiieiiiiieiecce e 44
Figure 4.14 AR and MA TOOES........ccviiiiiiiieeie s 45
Figure 4.15 Actual and Forecasted Time SEries ........cocovvviriererene e 46

Vi



LIST OF TABLES

Table Description Page

Table 4.1 Table of DeSCriptive StatiStiCS ........cccevverieiie e 33
Table 4.2 Table of Cross Correlation for ASPI and other variables .........cccccccoeeen. 36
Table 4.3 ADF TeSt RESUILS TOF ASP ... 39
Table 4.4 Test Results from ADF test for 1st difference ASPI.........ccvveeiiviveiiin, 41

Table 4.5 Test for the significance of ARMA components for the possible models. 41

Table 4.6 Test Results from Ljung-Box Q Statistic test at 1ag 12............cccevevveennee. 42
Table 4.7 Test Results of Shapiro WilK ... 43
Table 4.8 Test Results of Breusch-Pagan test...........cocvviiiiieieiinsececeee 44
Table 4.9 Model validation and forecast from the fitted model..............ccccocereienne, 45
Table 4.10 Table of Johansen Co-Integration test results...........ccccceevevievecieieenenn, 47
Table 4.11 ADF Test Results for the 1% differenced data set ...........ccooovveviririiennen. 48
Table 4.12 Serial Correlation Tests among Residuals ...........ccccooveiiniiiiiiicicien, 52
Table 4.13 Results of Shapiro-Wilk TeSt.........ccccevieiiiiieiicecc e 52
Table 4.14 Test ReSults Of WHIte TeSt........cccoiiiiiieiiiieee s 52

vii



Abbreviation

CSE
ASPI
CCPI
CBSL
GDP
BSE
ISE
NSE
MSCI
NASI
MA.L1
AR.L1
AR.L2

LIST OF ABBREVIATIONS

Description

Colombo Stock Exchange

All Share Price Index

Colombo Consumer Price Index
Central bank of Sri Lanka
Gross Domestic Product
Bombay Stock Exchange
Istanbul Stock Exchange
Nairobi Securities Exchange
Morgan Stanley Capital International
Nairobi All Share Index

MA value at Lag 1

AR value at Lag 1

AR value at Lag 2
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