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Abstract—Time series models are widely used in economics 
today; especially the nonlinear models under the stationary and 
non-stationary frameworks for forecasting future patterns. This 
study sheds light on stock market performance between the 
Colombo stock exchange (CSE) and Nigeria stock exchange 
(NSE) from January 2007 to May 2013 under the comparative 
purposes. Miscellaneous types of statistical techniques were 
widely used. The study results clearly suggested that the price 
movement in CSE is more volatile than NSE. 
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I. INTRODUCTION  

The trend analysis of economic time series is an important 
research derection; especially predictions and forecasting the 
future results under the stationary and non-stationary 
frameworks. Government rules and regulations with different 
type of macro and micro economic conditions directly affected 
[1, 2].  

Stock market is a one and only platform for the buyers and 
sellers for trading their stocks and bonds. During the past three 
decades, many companies have been listed regularly in the 
stock markets and invested huge funds from their capital. 
When the companies obtain their capital need, the shareholders 
will benefit through dividends paid by companies.  

Comparing with other stock exchanges, the Colombo Stock 
Exchange (CSE) and Nigerian Stock Exchange (NSE) are well 
organized markets in Asian and African continents today [3, 4, 
5]. The main purpose of this study is to compare the directions 
and movements of market prices and trade volume rates during 
the past 7 year periods from January2006 to December 2013. 
Different types of statistical methods such as multivariate 
statistical methods, forecasting techniques with descriptive 
statistical methods have been widely used. 

The rest of the paper is organized as follows. Section II 
explains about brief overview of existing solutions with pros 
and cons. Section III expatiates about proposed work under 
statistical frame work. Section IV expounds about experimental 

results and Section V ends up with conclusion and future work. 

II. LITERATURE REVIEW 

Economic data analysis is the process of handling 
economic data revise brief about economic problems. Different 
types of models and methodologies have been developed to 
overcome this problem.  Some of the models and 
methodologies are only applicable at the level of theoretical 
assumptions. 

In the past few decades many theories and hypotheses have 
developed by integrating both concepts of mathematics with 
modern financial to evaluate long term and short term market 
behaviors, market efficiency and stock’s validations; 
especially, Hendry et al (1986) attempted to find out the short-
run as well as long-runs relationships between stock market 
validity with respect to the macro and macro-economic 
variables [6, 7, 8]. The study results clearly show strong co-
relation between macroeconomic variables on the stock market 
price as well as volume indices[9, 10].  

Poshakwale et al. have done significant research works 
using the miscellaneous samples from stock markets around 
the world. By the end of 1999, Poshakwale et al has done a 
case study to evaluate the market efficiency in the Bombay 
Stock exchange within the period of 1987 to 1994 [11]. In their 
study they have tested the null hypothesis that the prices in 
Indian stock market follow random pattern or not. The non-
parametric techniques results indicated that Bombay market 
(BSE) was not in a weak form efficient than other stock 
exchanges in Asia[12]. 

Rathnayaka et al have conducted a different type of study 
to evaluate the stock market volatility in CSE, Sri Lanka. Auto 
regressive model with ARCH and GRANCH models were used 
to find the results [1, 10, 13]. Their findings suggested that 
macro variables such as Narrow Money supply, Broad money 
supply, Inflation and interest rates directly affected market 
volatility. Moreover, their results suggested that inflation and 
interest rates are most significant macroeconomic factors 
which influence the stock market economy [13, 14, 15].  

Chen et al. also did similar type of study to find the 
relationship between macro-economic variables and market 
validations in USA [16]. Various type of macro variables, such 
as industrial production, inflation and long and short terms 
interest rates on stock returns have used. Co-integration 
analysis techniques with vector auto regressive models and 
vector error correlation models were widely used to discuss the 
market performances. Their findings suggested that the lagged 
values of the macro economic variables directly influence on 
the stock market fluctuations [16]. 
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     After 2000, gravity models have been successfully applied 
to solve economics and financial problems[17]. Thomas et al 
used gravity models to explain the trade patterns in 27 
randomly selected stock markets around the world [18]. In the 
second part of their analysis, geographical data were gathered 
from various websites and CIA fact books. Their results 
suggest that more conventional variables highly influence the 
cross-country correlations. Their results were coincided with 
La Porta et al findings in 1998 [19].  

Market capitalization is a one of the significant indicator to 
evaluate market performances. Das et al carried out a 
comparative study based on the markets around the Asian such 
as Bangladesh, Pakistan, Philippine, Sri Lanka and Thailand. 
Their findings found a positive and notable correlation between 
market capitalization and GDP levels except Pakistan[20, 21, 
22]. In 2009,  Humpe et al conducted a study to compare the 
stock movements between US and Japan with the framework 
of a standard discount value model. They examined the stock 
price trend and various macroeconomic variables using the 
monthly data of over past 40 years [23, 24, 25]. It was a co-
integration analytical method widely applied for finding the 
relationships between the macro economic variables with 
respect to the market performances. The results suggested that, 
there is a long run of significant relation between the macro 
economic variables with stock market performances in the 
developed stock market suck as London and Tokyo. 

 

III. METHODOLOGY 

This study mainly attempted to compare the directions and 
movements of market prices and trade volume rates between 
CSE and NSE during past 6 year periods from 2007 January to 
2013December.The methodology is as follows: the first part of 
the research descriptive statistical techniques widely used to 
discuss the relationship between macro-economic variables and 
stock market validations. The different types of macro-
economic variables, which high affect the market 
performances, were considered. In the second phase, time 
series forecasting techniques were widely used to forecast and 
predict the future results. As a first step, Augmented Dickey-
Fuller Test (ADF) and Phillip and Perron Test (PP) models 
were used to identify the stationary/non-stationary conditions 
under the 0.05 level of significance [26, 27, 28]. 

                       H0: Data series has a unit root 

 

H1: Data series has not a unit root 

According to the definitions, if the null hypothesis is 
rejected under the 0.05 level of significance, then the series is 
said to be stationary. If the time series is non-stationary, data 
transformation techniques can be used to make series as 
stationary. 

A. Linear and Nonlinear Time series modeling: ARMA 

Modeling Approach 

Autoregressive moving average (ARMA) models often used to 
discuss the behaviors in stationary data patterns. It provides a 
parsimonious explanation of a stationary stochastic process in 
terms of two kinds of polynomials. One is auto regressive 

process. ARMA model can be generally written as ARMA (p, 
q), where p and q represent the order of respectively [29, 30, 
31].  
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Comparing the equations 1, 2 and 3, the system can be written 

as follows [32]. 
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IV. DATA ANALYSIS AND DISCUSSION  

A.  Requirement Analysis: Data source and sample 

This comparison study carried out on the basis of secondary 
data, which were obtained from Colombo and Nigeria stock 
exchanges, annual reports of Central Banks of two counties, 
annual reports of listed companies and other relevant sources. 
The study broadly categorized into two main sections. In the 
first phrase market Capitalization, trade values, number of 
listed securities, listing agreements and market price indices 
were particularly considered. In the Second phrase, advanced 
statistical techniques were used to predict market indices for 
coming 10 months. 

TABLE I.  MAJOR STOCK EXCHANGES 

Rank Stock Exchange Economy 

Market 

Capitalization 

(USD Billions) 

1 NYSE Euronext USA/ Europe 14,085 

2 NASDAQ  OMX  Group USA/Europe 4,582 

3 Tokyo Stock Exchange Japan 3,478 

4 Colombo Stock Exchange Sri Lanka 20 

5 Nigeria Stock Exchange Nigeria 57 

 
a. Source: (Monthly Reports: December 2012 | World Federation of Exchanges) 

Table 1 lists the CSE and NSE market capitalizations with 

other major stock exchanges around the world. The results 

suggested that, CSE and NSE have very less market 

capitalization comparing with top level stock exchangers such 

as NYSE Euronet and NASDAQ OMX Group exchanger in 

USA.  
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TABLE II.  INDEX COMPARISON 

Variables CSE NSE 

Index The All Share Price Index (ASPI) 

The Milanka Price Index (MPI) 

The S&P Sri Lanka 20 (S&P SL20) 

All- Share 
Index (NGSEI) 

NSE 30 

Listed 

Companies 

 295 198 

 
b. Source: CSE Annual Publication-2014/ NSE Annual Publication-2014 

There are two main price indices are the most diligent 
indices in CSE today. These are All Share Price Index (ASPI) 
and the S&P Sri Lanka 20 Price Index (S&P SL20). The S&P 
SL 20 based on the best performing 20 companies’ market 
capitalizations   (Rathnayaka et al., 2013, Rathnayaka et al., 
2014 ). However, concept of ASPI is totally different than S&P 
SL20. This weighted average index is a broadest and longest 
measure of the CSE and measured based on all the listed 
companies. 

All-share index and NSE 30 price indices mainly used in 
Nigeria Stock exchange today. NSE 30 price index is 
calculated based on top level thirty listed companies’ highest 
market capitalizations. It is very similar to the S&P SL20 
index in CSE. Furthermore, All-Share index also theoretically 
coincide with the ASPI index which is being used in Colombo 
stock exchange, Sri Lanka. As a result, these indices  can be 
directly use for our further discussions. 

B. Similarities and Dis-similarities between SSE and CSE 

 

 
Figure 1.  Comparison Results of SSE and ASPI Price Returns 

Figure 1 clearly shows that, in the beginning months of 
2008, both the stock exchanges were at the same level and 
there appeared to be low connectivity between them. However, 
after the January 2009, ASPI was rising very sharply and 
reached the highest point in the CSE history. Political stability 
of the Sri Lanka after the end of the civil war in the northern 
part and the 2010 presidential election results directly caused 
market fluctuations. As a result, between 2009 and the end of 
2010, ASPI market indices fluctuated with high volatility and 
reached over Rs. 5000 level. 

Incidentally, in this same period the NGSEI flows almost 
constant and deviates around the mean value. However, at the 
end of 2011, the ASPI index has started falling down again in a 
negative trend. According to the financial reports in CSE, by 
the end of 2012 ASPI fell down 63.74% comparing to its 
performance by January. Furthermore, data patterns clearly 
show that, the volatility in the ASPI is much higher than the 
NGSEI. 

C. Stationary /Non stationary Model Checking 

TABLE III.  SUMMARY ADF AND PP TEST RESULTS 

Index Test statistics t- Statistic Probability 

ASPI ADF 1% level -3.4452 0.0000 

5% Level -2.8216 

PP 1% level -3.4563 0.0000 

5% Level -2.9013 

NGSEI ADF 

 

1% level -3.6226 0.0123 

5% Level -2.9145 0.0000 

PP 1% level -3.2464 0.0110 

5% Level -2.8116 0.0000 

 
c. Source: CSE Daily Reports-2013/ NSE Daily Reports -2013 

The reported results in Table 3 clearly show that ASPI and 
NGSEI returns have significantly precluded the unit root 
hypothesis under the 0.01 and 0.05 levels of significances and 
have no unit root. These results coincide with ACF and PACF 
figure results in Figure 2. 

 

Figure 2.  ACF and PACF of ASPI 

D. Mean equation Model Fitting: Sector vice Analysis 

ADF and PP test results suggest that our data series is 
stationary and independent with each other. Due to these 
conditions, ARMA model is a most suitable time series model 
for predicting future patterns. 

TABLE IV.  ARMA MODEL FITTINGS ANALYSIS FOR SSE 

Index Fitted 

Model 

AR 

coefficient 

MA 

Coefficient 

ASPI ARMA(1,2) 0.1287 -.216440       
.162669        

NGSEI ARMA(1,3) .149387 .908269       

.209619       

.301331 

 

The reported results in Table 4 shows that based on 2008 to 
2013 price indices, ARMA (1,2) and ARMA (1, 3) are most 
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suitable models for predicting the ASPI and NGSEI indices 
respectively. 

 

 

Figure 3.  Forecasting Results for next 11 months:  ASPI and NGSEI 

A Figure3 result also clearly shows that ASPI has highest 
forecasting returns comparing with NGSEI. Furthermore, after 
July stocks will be increasing with positive trend up to next 
September. However, after the September, the market indices 
will negatively fluctuate with high volatile fluctuations. 

 

V. CONCLUSION  

The Economical Time series models are widely used to 
develop the economic relationships, especially for the 
nonlinear models for the stationary and non-stationary 
frameworks for prediction and forecasting future patterns. This 
study directly sheds light on economic relationships between 
the Colombo and Nigeria stock markets. The analysis gave a 
broader knowledge to reader with the financial circumstance of 
the stock markets in Sri Lankan and Nigeria between 2008 and 
2013. Different types of statistical methods were mainly used 
to discuss our results. They are; multivariate statistical 
methods, Econometric statistical techniques, forecasting 
methods and descriptive statistical Techniques.  

Many economic and political changers have happened 
during our sample period. So, study results clearly suggested 
that, political stability of the country directly affect the market 
fluctuations; especially in CSE.  These findings are coincided 
with the findings of Pries et al, (Pries et al, 2011) and 
Abeysekara et al, (Abeysekara et al, 2001)   research findings 
that were based on stock market volatility on CSE. 
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