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ABSTRACT 
This study performed time series modeling of      and         Exchange rates. 
Monthly data spanning from January 2007 to December 2018 was used. Data was sourced 
from the Central Bank of Nigeria statistical bulletin. The models employed were      
model,             model and Granger Causality test. Both series were stationary at 
first difference. The All Share Index of the Nigerian Stock Exchange suggests ARIMA 
         a white noise process, and at such,             model was adopted, while 
USD/NGN exchange rate suggested              model, but residual were 
conditionally heteroskedastic, hence             model was also adopted and estimated 
and they Granger Cause each other. 
Keywords: Exchange rate, Stock Price, ARMA Model, GARCH (1, 1) Model, Granger 

Causality Test. 
 

INTRODUCTION  
There is need to understand the behavior of exchange rate and stock market 
in terms of their relationship when they fluctuate, reason being that these 
financial markets play major roles in influencing the development of a 
country’s economy. This issue has received considerable attention of 
economists, policy makers and investment community for a long time. 
Changes in exchange rate pose foreign exchange risk because it is one of the 
main determinants of business profitability and equity process. Changes in 
exchange rate affect the prices of goods in the international markets and this 
in turn affects the profit margin of exporters and importers. Through stock 
exchange, savings are mobilized and efficiently allocated to achieve economic 
growth               The Nigerian stock market performed fairly well as 
there was steady increase in the market capitalization (the total value of 
listed shares). It recorded the highest value of N13.2294 trillion in 2007 but 
collapsed to N9.564 trillion in 2008 due to the global financial meltdown and 
it has continued declining. Reports showed that the index suffered mightily 
in 2015 and 2016 as low oil prices, militant attacks, currency depreciation, 
Ebola and elections attacked investor’s sentiments. But in 2017, the Nigerian 
Stock Exchange (NSE) revived as it recorded a lot of success and growth. 
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For the first time in three years, the NSE closed the year in the positive note 
as the All Share Index returned 42.30% year-on-year. It was ranked the third 
best capital market in the world (according to S & P Dow Jones Indices). 
Market capitalization grew positively to close at N13.61 trillion as opposed 
to N9.25 trillion recorded in 2016. From 2009, the Nigerian currency against 
the US dollar has been oscillating downward, though slightly appreciated by 
0.12% in 2013, but continued trending downward as it recorded 
                                  for 2014, 2015, 2016 and 2017 
respectively. Changes in exchange rates and stock market prices have been a 
source of concern in many economies including Nigeria. 
 
Researchers have divergent views on the issue of exchange rate and stock 
price relationship. Reports from studies like Doong et al (2005), Rjoub (2012) 
and Umoru and Asekone (2013) revealed bi-directional linkage between the 
variables, while Maku and Alanda (2009) and Olugbenga (2012) reported a 
uni-directional relationship. Still others like Ong and Izan (1999) confirmed a 
weak relationship and Ozar (2006), no causal linkage and co-integration 
between stock prices and exchange rates. Indeed there is no fixed pattern 
regarding the relationship of these variables. This research work seeks to 
model the relationship between      and         exchange rates. Also 
no study has been conducted within the time frame used by this research 
work. This paper is structured as follows; Section two (2); reviewed literature, 
Section three (3); reported data and methodology, Section four (4); discussion 
and Section five (5); conclusion. 
 
LITERATURE REVIEW 
Several researchers, both theoretical and empirical have revealed evidences 
regarding the relationship between the changes in exchange rates and how it 
affects stock prices. From related theories, the purchasing power parity 
      originally developed as a theory for exchange rate determination, 
holds that currencies are valued for what they will buy. The relative external 
value of two currencies, i.e. the exchange rates between them is determined 
by their relative internal purchasing power as measured by the ratio of the 
general price level in the two countries concerned. It follows that changes in 
the relative national price levels determine changes in the exchange rate 
ratio. In particular, the theory predicts that the percentage ratio of change in 
exchange rate will tend to equal the differential between the rates of price 
inflation at home and abroad. According to Madura (2009), price rates vary 
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among countries, which cause international trade patterns and exchange 
rates to adjust accordingly. Madura argued that when a country’s inflation 
rise, the demand for its currency as well as its export decline due to their high 
prices, therefore consumers and firms in their country tend to increase their 
imports. The theory bases its prediction of exchange rate movement on 
changing patterns of trade due to different inflation rates between countries. 
Purchasing power parity suggests that prices of the same basket of product in 
two different countries should be equal when measured in a common currency 
because consumers will shift their demand to wherever prices are lower 
without international trade barriers and transport costs. 
 
Another theory is the Arbitrage Pricing Theory      .     is an equilibrium 
model which determines equilibrium rates of return on the capital market. 
Rashid and Karachi (2007) held that according to Arbitrage theory, a rise in 
real interest rate reduces the present value of a firm’s future cash flows and 
causes stock prices to fall. But at the same time, a higher interest rate 
stimulates the capital inflow and therefore, exchange rate falls. In this 
regard, the model assumes that macroeconomic variable such as exchange 
rate can have effect on the stock market. Stock Oriented Model or the 
Portfolio Approach postulates that changes in stock prices affects movement 
in exchange rates through portfolio adjustments (inflow/outflow of foreign 
capital). This approach believes that an inflow in foreign capital rises as 
upward trend in stock prices is recorded. However, a reduction in stock prices 
would induce a reduction in domestic investor’s wealth, which will result to a 
fall in the demand for money and money authorities will reduce the interest 
rates causing capital outflow from the country and consequently currency 
depreciation. It also points out that from the country where there is a fall in 
local currency, exporting goods become attractive which increases foreign 
demand and hence revenue for the firm and its value appreciates, thus stock 
prices appreciates. Conversely, when local currency improves, exporting 
firm’s profit reduces, thereby affecting its value of stock prices negatively, 
Jorion (1991). 
 
Flow Oriented Model or the Traditional approach is another theoretical 
argument about relationship between stock prices and exchange rates. This 
theory assumes that changes in exchange rates affects firm’s value through 
competitiveness of the firm’s exports, which in turn results in changes in the 
value of firms assets and liabilities, culminating in higher profits and 
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reflecting its stock prices. Several empirical studies regarding the relationship 
between stock prices and exchange rates have been carried out for different 
countries. Abdalla and Murinda (1979) looked at the long-run relationship 
between stock prices and exchange rates as they investigated for India, 
Korea, Pakistan and Philippines with      (Vector Error Correction 
Model) framework for the period of 1985:01 – 1994:07. A unidirectional 
relationship was reported for Pakistan and Korea, exchange rate Granger 
caused the stock price index in India, while no causal relationship was 
evident in the case of Philippines.  
 
Morales (2007) employed the Johansen co-integration technique, Vector Error 
Correction Modelling        and Granger Causality test to investigate 
the long-run and short-run association between exchange rate and stock 
prices in four eastern European markets; Czech Republic, Hungary, Poland 
and Slovakia. The result of the study showed no association between these 
variables in the long-run and short-run. However, in Slovakia, co-integration 
relationship was evident. Muhammad and Rasheed (2011) examined the long-
run and short-run relationship between stock prices and exchange rates for 
four south Asian countries; Pakistan, India, Bangladesh and Sri-Lanka. The 
study employed co-integration,     , and standard Granger causality test. 
The results showed no short-run relationship between the two financial 
variables for all the four countries, no long-run association between the 
variables for India and Pakistan, and there was evident of a bi-directional 
causality between the variables for Sri-Lanka and Bangladesh. Other studies 
that revealed bi-directional linkage between stock prices and exchange rates 
include; Doong et al (2005), Erbaykao and Okuyan (2009), R.joub (2012), Mok 
(1993), Umoru and Asekome (2013). Etc. 
 
Bonga – Bonga and Hoveni (2011) investigated the volatility spillover 
between equity market and the foreign exchange market in South Africa, a 
multi-step family of       was applied. The result showed a uni-directional 
relationship in terms of volatility spillover from the equity market to the 
foreign exchange market. Other studies that revealed same include; Alanda 
and Maku (2009) which revealed exchange rate negative effect on stock 
market performance in Nigeria. Sekmen (2011), carried an investigation on 
the    for the period 1980 to 2008, the squared residuals from the 
autoregressive moving average        model on stock returns for the US 
was used. The result concluded that exchange rate volatility negatively 
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affects    stock returns. Sichoongwe (2016) employed       model to 
evaluate the impact of exchange rate volatility on the stock returns of 
Zambian stock market and it was revealed that stock market returns are 
negatively related to changes in exchange rates. Some research works found 
negligible impact of exchange rate on stock price. Researches like He and Ng 
(1998), also Ong and Izan (1999) who reported a weak relationship between 
exchange rates and stock prices in Australia and the group of seven 
countries. 
 
Still others found no relationship. Ozair (2008) investigated    data, the 
result established no causal linkage and co-integration between stock prices 
and exchange rates. Desislava (2005) investigated for    and    for the 
period of 1990-2004 and reported absence of causality between these 
variables. Ma and Kao (1990), in their study, attributes the difference in 
results to the nature of the countries, i.e. whether countries are import or 
export dominant, while Morley and Pentecost (2000) argued that the reason 
for the lack of strong relationship may be due to the exchange controls that 
were in effect in the 1980s. Previous studies carried out by various researchers 
revealed no fixed pattern regarding stock market and exchange rate 
variability. This research intends to test this issue in the light of our local 
experience using the      model,       model and Granger Causality 
Test. 
 
DATA AND METHODOLOGY 
This study is based on the monthly data of stock index of the Nigerian stock 
price and foreign exchange rate on     of the Nigerian Naira. Data was 
sourced from the Central Bank of Nigeria       statistical bulletin, 
spanning from January 2007 to December 2018. A total of 118 data points 
were generated. 
 
METHODOLOGY 
In modeling the      and         exchange rates in order to ascertain 
their behavior in terms of relationship during the period of this study, the 
study applied Autoregressive Moving Average        model, Generalized 
Autoregressive Conditionally Heteroskedastic         model, Pearson’s 
Correlation test and Granger Causality test. The variables captured in this 
analysis were the Nigerian Stock Exchange Index        and the     
    exchange rates. 
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Prior to the model estimation, visual plots were conducted on each variable 
and the unit root test for stationary was conducted using the Augmented 
Dickey fuller (1979) technique because estimates gotten from non-stationary 
series are not reliable. The null hypothesis of the     test is that a time 
series contains a unit root for all the unit root test. If non-stationary, that is; 
        is not rejected, the variable is difference and the unit root tests are 
carried out again until stationary is attained. 
 
ARMA models generally represented as Autoregressive Moving Average 
model; 

                                   

                      

 
is a combination of the       and the       terms were by the series    

depends on both its previous value and current and previous white noise error 
terms    . Wold (1938) showed that it can be used to model all stationary 
time series as long as the order of , the number of    terms and  , the 
number of    terms was appropriately specified. The Box-Jenkins (1976) 
methodology which has the following terms; identification, estimation and 
diagnostic checking, proposed that differencing of data appropriately could 
render a non-stationary series stationary before identifying the model. In the 
              model, the term      denotes the number of    term,     the 
number of    terms and    , the order of integration (ie. the number of times 
the original series must be differenced to achieve stationarity. The model in 
equation 1 can be written as shown below. 
                                              
For a series that exhibits trend, the differencing factor        will reduce 
the trend to stationary components, ie. when    , equation 2 reduces to a 
stationary          process defined as; 
                                             

Where p and q are as defined above. 
 
 
GARCH MODEL 
General Autoregressive Conditional Heteroskedisticity         model is 
used to estimate time series data that are volatile. These models have 
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become wide spread tools for dealing with time series heteroskedasticity. The 
goal of this model is to provide a volatility measure that can be used in 
financing decisions concerning risk analysis, portfolio select etc.       
model also known as             has two equations, the mean and the 
variance equation (residuals derived from the mean equation). 
      

                                    
             
                   

                            
 
Equation 4 is the mean equation when the residuals or error terms in equation 
4 are conditionally heteroskedastic, then      and       model is 
necessary.             means one      term and one       term. 
Equation 5 is the variance equation. Residuals derived from mean equation 
are used in making variance equation.    is today’s volatility,     

  is the 
previous period squared residual derived from equation 4. It is also known as 
previous day’s information about volatility. It is the      term.      is the 
previous day’s residual variance (volatility). It is also known as the       
term. 
 
GRANGER CAUSALITY 
The ability of one variable to predict another variable is discussed in terms of 
the concept of Granger Causality. It uses empirical data sets to find 
patterns of correlation. The equation below was employed to estimate the 
Granger-Causation. 
              

 
            

 
       ……………………………….. (6) 

              
 
           

 
       ……………………………….. (7) 

  Does not granger cause   if                           , 

And   does not granger cause   if                          

 
EMPIRICAL RESULTS 
The unit root test of      and         has been carried out through 
Augmented Dicky- Fuller        test. In tables 1 and 2. The null hypothesis 
     that the time series of      and         exchange rate has a unit 
root is rejected after the first difference. This is due to the fact that the test 

statistic value of –           is less than –          , for NSEI and 

–           is less than –           for USD/NGN exchange rate, both at 
the critical value at   . 
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Table 1: Test for stationary of the Index differences

 
 
Table 2: Stationary test for the differences of the USD/NGN exchange 
rates 
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To identify an               process for the      and         
exchange rate data, we examine the     and       plots as shown in 
figures 1 and 2  respectively. 
 
Figure 1: Correlogram of the differences of the Index series. 

 
 

 
Figure 2: Correlogram of the differences of the USD/NGN exchange rates 
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It is evident that the correlogram of the differences for the      showed a 
white noise process as there is no significant autocorrelation, so an      
model is not justified, this calls for the       type, while that of the 
differenced series of         exchange rate revealed an                 
fitted as,                             as shown in table 3, but 
residuals are conditionally heteroskedastic, hence             model was 
adopted. 
 
 Table 3: Estimation of the               model for differences of the 
        exchange rates  
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Table 4: Estimation of a            model for the differences of      series

 
 
Table 5: Estimation of the            model of the differences of the 
        exchange rates 

 
            model has been used to estimate the      and         
exchange rate. Tables 4 and 5 reveal that the sum of the coefficients of 
             

  of stock index and that of exchange rate are 
                    respectively. This implies that there is high degree of 
volatility of the variables during the period of this study. And lastly, 
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Granger Causality test in table 10 conducted on the variables to ascertain 
the cause-effect proves to be statistically significant with an F – statistic of 
        and a P – value of 0.1835 from NSEI to Exchange Rate and an  f – 
statistics of 2.27487 and a p – value of        from exchange rate to     . 
This reveals a bi-directional causality between the variable’s performances. 
Hence, exchange rate granger cause stock market performance and vice – 
versa. This result also confirms positive relationship but statistically 
insignificant according to Pearson’s correlation test in table 9. 
 
Table 9: Correlation between NSEI and UDNN 

 
 
Table 10: Granger Causality Relationship between NSEI and UDNN 

 
 
CONCLUSION 
The time series of NSEI and USD/NGN exchange rate has been modeled 
from the period of January 2017 to December 2018 using ARMA model, 
GARCH (1, 1) model and Granger causality test. The time series data of 
NSEI showed a white noise process with the ARIMA model and GARCH 
(1,1) model fitted as, 
 
                 –                                          
 while the time series data of USD/NGN exchange rates produced 
ARIMA (4,1,0), fitted as, 
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 And GARCH (1,1) model fitted as. 
                                                     

The series were subjected to Granger Causality test and reported a bi-
directional causality with negligent but statistically positively significant in 
terms of their relationship. 
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