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Abstract 

Unexpected circumstances with respect to the social and economic conditions, the stock 

market indices have been moving up and down with high volatility. This study examines the 

equilibrium relationships between the stock market indices and macro-economic factors in 

Sri Lankan during the period from January 2009 to December 2016 to capture the linear 

inter-dependencies, by using Vector Autoregressive Regression and Vector Error Correlation 

Model. Estimated co-integration rank test and Max-eigenvalue test suggested that there are 

two co-integration equations exist at the 0.05 level of significance. Furthermore, findings 

revealed that macroeconomic variables have direct effect on high volatility in Stock Market 

fluctuations. Moreover, the results concluded that Colombo Stock Exchange (CSE) is highly 

sensitive to the macroeconomic variables such as real gross domestic product and broad 

money supply.  

Keywords: Max-eigenvalue Test and Colombo Stock Exchange, Vector Autoregressive 

Regression, Vector Error Correlation Model 

 

Introduction  

Stock market is a place where aggregates stocks for buyers and sellers in a single platform.  

As a result of some unexpected circumstances in the modern economy, within very short 

periods of time the stock market indices have been moving up and down with high volatility. 

To identify these unusual behaviors, the new hypotheses have been developing rapidly by 

integrating both concepts of economics, mathematics with pillars of modern financial 

methods. In this study, we review selected number of research studies from this vast 

literature. Among them, Fama et al. (1981) has been carried out some significant study under 
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the ameliorating weighted based market portfolio (Fama, 1990) under the multi-period 

economy. 

In General, interest rates is essential tool for controlling the stock prices in an attractive level. 

For an example, if a company borrows money to expand their business, higher interest rates 

will affect the cost of its debt and will reduced the company profits. As a result, share price of 

their company may be going down. On the other hand, if the company is going to expand 

their economy, stock prices may rise. Under this situation, investors may buy more stocks for 

the future profits (Anderson et al., 2002; Azeez et al., 2014). Inflation is another economic 

factor that effect on stock market volatility. Theoretically, increases in inflation will increase 

the cost of living thus channeling scare resources meant for investment to consumption. This 

often slows sales and reduces profits. Furthermore, this decreases the demands for 

investments. However, if the Stock prices may go down, and investors may start selling their 

shares and move to fixed-income investments (Engle et al., 1987; Granger, 1986).  

There are number of studies which are carried to find out the impacts of macroeconomic 

fundamentals on stock exchange are available in the literature. Kumar et al. (2014) carried 

out a study to find the relationship between stock index and exchange rates from Tehran 

stock index of Iran. In the same period of time, Azeez et al. (2014) have carried out a study to 

measure the exchange rate volatility with respect to the real exchange rate, GDP per capita, 

trade openness and foreign direct investment in SAARC countries includes Pakistan, India 

and Sri Lanka and found a negative relationship between exchange rate volatility and foreign 

direct investment. Goswami et al. (2015) conducted a similar type of study to examine the 

short term and long term equilibrium relationships between the selected macro-economic 

variables with respect to the stock indices in Korea using Vector error correction 

methodology (VECM).Their result reveals that, Korean stock exchange is strongly co-

integrated with economic variables; especially, industrial production, inflation and short-term 

interest rates positively and long term interest rates and oil prices negatively affect to stock 

prices in Korea respectively. Moreover, the results clearly suggested that forecasting ability 

of VECM is better than Vector Auto regression (VAR) estimates.   

The Colombo Stock Exchange (CSE) is one of the most modernized stock exchange in the 

South Asia providing a fully automated trading platform for locals as well as international 

investors. However, highly volatile market fluctuations with instable patterns are the common 

phenomenon in the CSE (Rathnayaka et al., 2014). Especially, as a developing market, the 
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innumerable micro and macro-economic conditions are highly involved. In a Sri Lankan 

context, limited studies have seen on our interest. Among them, Samarathunga et al. (2008) 

and Rathnayaka et al. (2014; 2015) examined numerous macro-economic variables such as 

money supply, treasury bills and inflation rates positively influence for their influence over 

market fluctuations. In recently, based on univariate and multivariate techniques, Rathnayaka 

et al. (2013) investigated the trends and cycle patterns in the CSE and pointed out that, 

economic conditions directly affected on market volatility during 2007 to 2012.  

The objective of this study is to examine the dynamic relationships between market 

fluctuations and macroeconomic variables in Sri Lankan context. In order to investigate the 

relationships, Johansen’s vector error correlation modeling (1991) was employed. The rest of 

the paper is organized as follows. Next section develops the hypotheses and explains the 

methodology used in the study. Section three briefly presents the results including VECM 

results and the paper ends up with the conclusion.  

Data and Methodology 

 

Data Sources 

The data were obtained from annual reports of Central Bank of Sri Lanka, the monthly 

trading reports from CSE, various types of background readings and other relevant sources 

and etc. Monthly data for seven year period from January 2009 to December 2016 were 

extracted and tabulated. All the selected macroeconomic variables are presented in Table 1.  

Table 1: Definition of Variables 

Variables Definition of Variables 

𝐴𝑆𝑃𝐼𝑡 All share Price Index of market-ended closing prices  

𝑅𝑀𝑡 Month-end Reserve Money 

𝑃𝐶𝐼𝑡 Month-end  Petroleum - Crude oil imports 

𝐺𝐷𝑃𝑡 Month-end  per capita real Gross domestic product 

𝑅𝐸𝐸𝑅𝑡 Month-end  Real Effective Exchange Rate Index  

𝑀2𝑏𝑡 Month-end  per Broad money  (M2b) 

𝐺𝑃𝑡 Month-end  Gold Price 

 

The Model, Unit Root and Co-integration 

The current study mainly deals with the empirical methodology which consists of Johansen 

co-integration, Vector Autoregressive Regression and Vector error correlation methodology 
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to explain the long term and short term predictability and profitability of technical trading 

strategies.  

In general, as an initial step in the financial data analysis, it is necessary to test for the 

stationary and non-stationary conditions before using them for further analysis. In the 

literature, several methods can be seen to determine the existence of unit roots such as 

Augmented Dickey-Fuller test (ADF) and Phillips-Perron test (PP). As a next step, co-

integration test methods was formed to determine the long – run relationships and VAR and 

VECM were formed to capture these linear interdependencies among long –run or transitory 

aspects (Rathnayaka et al., 2014; Rathnayaka et al., 2015). The VAR methodology can be 

generalized as the univariate auto-regression model which use for forecasting systems of 

interrelated time series to analyze the dynamic impact of random disturbances on the systems 

of variables. The model explains the evolution of set of p endogenous variables over the time 

period t where, t = 1, ..., T. The variables are collected in a p× 1 vector yt, which has 

the i th element, yi,t, the time t observation of the i th variable. For example, if 

the i th variable is ASPI, then yi,t is the value of ASPI at time t (Granger et al., 1986, 

Jayathilaka et al., 1990, Aruwamadu et.al,2014).  

 

yt = c + A1yt−1+ A2yt−2 + ⋯ + Apyt−p+ ϵt                                                                      (1)                                                                 

 

Where yt is a non-stationary vector (p × 1) with the l (1) lag of y. Intercept c is a k × 1 

vector of constant to be estimated and  Ai is a time-invariant p× p matrix and  ϵt is a  p × 1 

vector of error term that may be contemporaneously correlated but are uncorrelated with their 

own lagged values.  Engle and Granger (1987) point out that, if a non-stationary linear 

combination exits, the time series said to be co-integrated (Engle & Granger, 1987). On the 

other hand, if the series have stationary linear combination, it interpreted a long-run and 

short-run equilibrium relationship among the variables (Granger, 1986).  

In generally, the error correction models can be used for determining the long- run as well as 

short-run relationship with respect to the time. In this study, Johansen co-integration with 

VECM is adapted to examine the links between long-run and short-run dynamic equilibrium 

relationships between stock market index and different type of economic growth conditions 

related to Sri Lanka. 

∆𝑦𝑡 = 𝛿 + 𝜆𝑡 + 𝛽 𝑦𝑡−1 + ∑ 𝛼𝑖∆𝑦𝑡−1
𝑝−1
𝑖=1 + 𝜀𝑡                                                                 (2)                                   
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Where ty
 is distributed under the I(1) against the alternative I(0) and p,   and t represent the 

lag length of the auto regressive process, the coefficient on a time trend and time trend 

variables respectively. As an initial requirement, VECM necessitates the time series to be co-

integrated with the same order. If the series be non- stationary, the series to be difference d 

times until it will become under the stationary. Granger et al. (1986) noted that; if the 

variables are co-integrated under same conditions, then VECM can be used for evaluating the 

equilibrium relationship exist among the variables to find long run as well as short run 

relationship between variables. The vector error correlation model for the variable x  can be 

implicated by equations as follows (Seneviratna et al., 2013; Seneviratna et al., 2013).   

∆𝑦𝑡 = 𝛿 + ∑ 𝛽𝑖𝑎∆𝑦𝑡−1
𝑛
𝑖=1 + ∑ 𝛼𝑖𝑏∆𝑥𝑡−1

𝑛
𝑖=1 + ∑ 𝜑𝑖𝑐∆𝑧𝑡−1

𝑛
𝑖=1 + 𝜆1𝐸𝐶𝑇𝑡−1 + 𝑒1𝑡            (3) 

 

In the above equation (3), the serially uncorrelated error term ( ite
) normally distribute and 

wide noise. Furthermore, the term 1iECT  represents the lag error correlation term that is 

derived from the co-integration relationship and measure the magnitude of past 

disequilibrium.  

Results and Discussions 

The current study mainly deals with the empirical methodology consist of Unit Root, 

Johansen co-integration,  Vector Autoregressive Regression  and  Vector error correlation 

methodology which used to explain the long term and short term predictability and 

profitability of technical trading strategies. 

Unit Root Test for Stationary Checking 

At the initial stage, stationary and non-stationary conditions were measured using two 

different Unit root approaches namely Augmented Dickey-Fuller test statistic (ADF) and 

Phillips-Perron test statistic (PP). According to the Table 2, all the variables are integrated in 

a same time in their first differences. Furthermore, PP test results confirmed that, all the 

selected variables can be categorized under the I(1) process.  
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Table 2: Results of ADF and PP Tests 

Variable Significance Results Variable Significance Results 

Level data (P-value) 1st Difference(P-value) 

ADF Test PP Test ADF 

Test 

PP Test 

ASPI 0.0386 0.0376 D(ASPI) 0.0000* 0.0000* 

GDP 0.0765 0.2578 D(GDP) 0.1147 0.0001* 

M2b 1.0000 1.0000 D(M2b) 0.0000* 0.0000* 

PCI 0.0001 0.0001 D(PCI) 0.0001* 0.0001* 

REER 0.1554 0.3021 D(REER) 0.0000* 0.0000* 

RM 0.9989 0.9999 D(RM) 0.0000* 0.0000* 

GP 0.1837 0.2857 D(GP) 0.0000* 0.0000* 

   Note: Significant at 5%. 

 

In the second stage, Johansen (trace) co-integration rank test and Maximum Eigenvalue test 

were employed to test whether there is any co-integrating relationship between the variables. 

Table 3 shows the number of co-integrating vectors for selected variables.  

Table 3: Results of Co-Integration 

Co-integration Rank Test (Trace) 

Hypothesized No. of CE(s) 

Eigenvalue 

Trace Statistic 

Prob.** 

None *   0.586332 0.0000 

At most 1 *  0.478139  130.1441  0.0000 

At most 2 *  0.287680  80.71718  0.0553 

At most 3  0.229005  43.43917  0.1222 

Co-integration Rank Test (Maximum Eigenvalue) 

Hypothesized No. of CE(s) 

Eigenvalue Max-Eigen 

Statistic 

Prob.** 

 None * 0.586332  67.08447  0.0001 

At most 1 *  0.478139  49.42692  0.0034 

At most 2 *  0.387680  37.27800  0.0589 

At most 3  0.229005  19.76554  0.3576 

 

Note: Trace test indicates 2cointegratingeqn(s) at the 0.05 level: 

          * denotes rejection of the hypothesis at the 0.05 level 
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Estimated co-integration rank test (0.0553>0.05) and Max-eigenvalue (0.0589>0.05) test 

suggested that there are two co-integration equations exist at the 0.05 level of significance. 

Furthermore, results show a significance association among the stock market indices and the 

selected macro-economic variables in the long run. Indeed, co-integrated results indicated 

that variable have long run association and they are moving together in long run period of 

time.  

In the next stage, maximum likelihood method based on VECM is set up to investigate these 

causality relations between dependent and independent variables. Theoretically, when the 

variables are co-integrated in same order, maximum likelihood method based on VECM can 

be performed to find the causality between the underline variables.  

 

Table 4: Co-integrated Results 

 

Coefficient Std. Error t-Statistic Prob.   

C(1) -0.932902 0.120406 7.747953 0.0000* 

C(2) -0.069355 0.116524 -0.595203 0.5520 

C(3) -1.818608 7.595474 -0.239433 0.8109 

C(4) 6.954369 7.945016 0.875312 0.3819 

C(5) -0.006392 0.006748 -0.947215 0.3440 

C(6) 0.004174 0.006230 0.669977 0.5032 

C(7) -0.001437 0.001919 -0.748842 0.4543 

C(8) 0.001378 0.001977 0.697164 0.4861 

C(9) -0.000184 0.000539 -0.341251 0.7331 

C(10) -0.000635 0.000537 -1.183662 0.2372 

 

ASPI = C(1)*ASPI(-1) + C(2)*ASPI(-2) + C(3)*GDP(-1) + C(4)*GDP(-2) + C(5)*GP(-1) + 

C(6)*GP(-2) + C(7)*M2B(-1) + C(8)*M2B(-2) + C(9)*PCI(-1) + C(10)*PCI(-2) + 

C(11)*REER(-1) + C(12)*REER(-2) + C(13)*RM(-1) + C(14)*RM(-2) + C(15) 

            Note: Significant at 5%. 

 

According to the result in Table 4 the coefficient of co-integrated is significant at the 0.05 

level of significance (p<0.05) with negative sign (-0.932902). It means that, there is causality 

generally shows the short run relationships from independent variables to dependent variable 

ASPI.  
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Table 5: Wald Test Results 

ASPI GDP M2b PCI REER RM GP 

Chi-Square 1.2473 60.187 0.4481 3.5614 2.6448 0.7773 

Probability 0.0000* 0.0000* 0.7992 0.0552 0.0080* 0.6779 

     Note: Significant at 5%. 

 

The short-run adjustments along the co-integrating equilibrium relationships were then 

developed to test whether any short run causality exists between independent and dependent 

variables. The Vector error- correlation estimates with Wald statistic results in  Table 5 

reveals that, short run causality running from M2b (0.0000< 0.05), GDP(0.0000<0.05) and 

RM (0.0080< 0.05) to ASPI. It means that lag values equal 0 and not jointly can influence 

dependent variable ASPI. However, short run   elasticity of REER (0.0552 = 0.05) with 

respect to the ASPI is very low but is reasonably significant. However, only PCI and GP do 

not have has not seen any short term relation between ASPI.  

Conclusion and Policy Implication 

The Economical Time series are widely used to develop the economic relationships, 

especially for the nonlinear models under the stationary and non-stationary frameworks for 

predestining and forecasting future patterns. This study sheds light on design and explaining 

the long term and short term predictability of technical trading strategies in the CSE during 

seven years from 2009 January to 2016 December.  

The results detected that, the Colombo Stock Market is more sensitive to external factors 

such as changers in Broad Money and Reserve Money. For instance, Masih et al. (1996), 

Samarakoon et al. (1996), Maysami et al. (1996), Goswami et al. (1997), Qiao et al. (2008) 

and Rathnayaka et al. (2013) reported similar type studies based on various type of 

methodologies with respect to macro-economic variables. We strongly believed that these 

findings will be useful to investors both domestic and internationals and policy makers for 

make better investments based on the both long-run equilibrium and long-periodic co-

movements. 
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