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Abstract 
 

This study examines the exchange rate-growth nexus in Nigeria from 1981 to 2014. Using 

Autoregressive Distributed Lag (ARDL) Bounds test technique and TYDL causality approach, this 

study finds that effective exchange rate, output and the four selected macroeconomic variables are 

cointegrated in the long-run. We find that exchange rate has a positive impact on output in the 

long-run which coexist with the short-run lagged impact. This is more pronounced with the 

inclusion of financial sector development. Also, unidirectional causality runs from financial 

development and output to exchange rate. The findings of this study offer some important policy 

implications. We therefore recommend that government should be maintain the real exchange rate 

at equilibrium or stable state by encouraging a sufficiently rapid depreciation of nominal 

exchange rate and prevent further real appreciation. Hence, attempt to keep the real exchange 

rate at too low might have some adverse effect on output 
 

 

Keywords: Exchange rate, macroeconomic variables, ARDL, TYDL, causality, financial sector, 

cointegration 

 

1.0 Introduction 
 

The link between exchange rate and output has been one of the controversial topics. There are two 

aspects scholars focus on: First, the causal relationship between the two variables: Whether the 

exchange rate movement affects the output or the output affects the exchange rate. Second, the 

direction between the two variables: Is the exchange rate appreciation or devaluation associated 

with the output increase. Scholars did a lot of research on the two problems, but there is no 

consistent answer. For instance, existing studies have found a positive relationship between RER 

undervaluation and economic growth, but this nexus should be much stronger in developing 

countries (Rodrik, 2008).  

The fluctuation of the RER around its equilibrium level can cause negative or positive impacts on 

growth. To explore the equilibrium exchange rate, researchers use different terms to express the 

RER changes, such as exchange rate misalignment, exchange rate uncertainty and exchange rate 

disequilibrium. Exchange rate misalignment is defined as the deviation of the RER from its 

equilibrium value. The extant studies suggest that highly fluctuated exchange rate has negative 

impacts on economic growth (Tharakan, 1999; Vieira, Holland, da Silva, and Bottecchia, 2013), 

and moderately volatile exchange rate has positive impacts on growth (Tarawalie, 2010; Vieira,et 

al., 2013).  
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In reality, the currencies in emerging economies usually undervalued or overvalued. Exchange 

rate undervaluation means that the currency is lower than it should be or seriously depreciated. 

Exchange rate overvaluation is that the exchange rate of one currency is higher than it ought to be. 

Exchange rate undervaluation (depreciation) has positive impacts on economic growth (Rodrik, 

2008), but overvalued exchange rate reduces growth (Elbadawi and Kaltani, 2012). However, 

Glüzmann, LevyYeyati, and Sturzenegger (2012) hold different views on the effects of exchange 

rate undervaluation on the different components of GDP. Their results show that undervalued 

currency currencies in developing countries do not affect the export sectors, but promote greater 

domestic saving, investment and employment. 

The current focus is not only on the level of the real exchange rate but financial depth. Financial 

depth is widely believed to confer important stability benefits, not only in developing countries 

but also in emerging and advanced countries. Financial depth could enhance the ability of the 

financial system to supply funds to the private sector without large swings in asset prices and 

exchange rates. In addition, deeper markets can provide alternative sources of funding in support 

of economic development (King and Levine, 1993). The theoretical literature suggests that 

macroeconomic variables have an important effect on countries’ financial depth such as 

government policies, gross domestic product, inflation rate, exchange rates, and political 

instability.  

Aghion, Banerjee and Piketty (1999) investigated how financial depth affects productivity-

enhancing investment, volatility, and economic growth. They found that countries with less 

developed financial systems tend to be more volatile as a result of financial market imperfections 

and unequal access to investment opportunities. Moreover, Denizer, Iyigun and Owen (2002) 

examined the effects of financial depth on economic growth, consumption, and investment 

volatility for a panel of 70 countries from 1956 to 1998. Their empirical results showed that 

countries with higher financial depth tend to have fewer fluctuations in economic growth, 

consumption, and investment rate.  

Demetriades and Law (2006) showed that financial depth does not affect growth in countries with 

poor institutional factors in 72 countries from 1978 to 2000. Rousseau and Wachtel (2002) 

examined the impact of inflation on the relationship between financial depth and economic growth 

for 84 countries from 1960 to 1995. The results showed that financial depth has no effect on 

economic growth in countries with high inflation rates. Similarly, Yilmazkuday (2011) found that 

high inflation crowds out the positive effects of financial depth on economic growth for 84 

countries from 1965 to 2004. Considerable debate among policy makers and researchers centers 

on the impact of exchange rate volatility on financial market development. Exchange rate 

uncertainty is considered as one of the many factors that would have an impact on financial market 

performance and development (Kurihara, 2006).  

Maku and Atanda (2010) argued that exchange rate instability is expected to affect the 

performance of the stock market, as it can affect international competitiveness and trade balance 

between countries. Recently, the relationship between financial market development and exchange 

rates has been a subject of great interest among economists. Nieh and Lee (2001) examined the 

relationship between exchange rates and stock market development for G-7 countries. The results 

showed no significant relationship between the two variables. Tsai (2012) showed that no 

significant long-run relationship exists between exchange rates and stock market development for 

six Asian countries.  
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Diamandis and Drakos (2011) studied the causality relationship between exchange rates and stock 

market development for four Latin American countries and found a uni-directional causality from 

exchange rates to stock market development in Brazil and Argentina, a bi directional causality in 

Chile, and uni-directional causality from stock market development to exchange rates in Mexico. 

Their results also indicated no significant long-run relationship between the two variables in any 

countries. In addition, Bahmani-Oskooee and Domac (1997), found a long-run relationship 

between the two variables, whereas Bahmani-Oskooee and Sohrabian (1992) and Zhao (2010) 

noted that there is no significant long-run relationship between exchange rates and stock prices. 

Although several theoretical and empirical studies have devoted considerable attention to the 

relationship between financial market development and exchange rates, much disagreement and 

debate remain in the literature on the issue of whether exchange rate volatility affects financial 

market development. Furthermore, the empirical results appear to be sensitive to the estimation 

techniques used, the sample of countries used, and the measures of financial depth considered. 

The literature on financial fragility shows that sudden drops in the exchange rate can have 

disruptive financial consequences. In particular, currency crises (essentially episodes when there 

is a sharp increase in exchange rate volatility, which are measured in practice as a weighted 

average of exchange rate changes and reserves changes, with stress on the former) can have 

significant costs in terms of growth foregone. However, the relationship between exchange rate 

volatility and growth is disputed. The evidence linking exchange rate volatility to exports and 

investment is less than definitive. The implications of volatility for financial stability and growth 

will depend on the presence or absence of the relevant hedging markets—and on the depth and 

development of the financial sector generally. There is some evidence that these markets develop 

faster when the currency is allowed to fluctuate and that banks and firms are more likely to take 

precautions, hedging themselves against volatility, than when the authorities seek to minimize 

volatility.  

Similarly, there exists evidence that the real exchange rate matters, keeping it at competitive levels 

and avoiding excessive volatility are important for growth. However, the statistical evidence is not 

overwhelming. This paper tests whether a country’s level of financial development matters in 

choosing how flexible an exchange rate system should be if the objective is to maximize long-run 

productivity growth. Significant and robust evidence is found that the more financially developed 

a country is, the faster it will grow with a more flexible exchange rate. The volatility of real shocks 

relative to financial shocks—which features so prominently in the literature on developed country 

exchange rate regimes—also matters for developing countries. But because financial shocks tend 

to be greatly amplified in financially underdeveloped economies, one has to adjust calibrations 

accordingly. This study therefore intends to fill these gaps by adopting ARDL bound testing 

approach and TYDL causality approach to analyze the role of financial development on exchange 

rate output nexus indeed provide basis for comparison with existing results from other 

countries.The remainder of this study is structured as follows: section 2 provides a review of 

existing empirical literature. Section 3 presents the data and methodology of the study. Section 4 

presents and discusses the empirical results. Finally, section 5 offers some concluding remarks on 

the findings. 
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2.1 Theoretical Framework between Output and Exchange Rate 
 

Economic theories postulate that investment or gross fixed capital formation plays an important 

role in determining the medium-term and long term growth of a country. Gross capital formation 

affects economic growth directly by boosting the physical capital stock in the domestic economy 

(Plossner, 1992), or indirectly through enhancing technology (Levine and Renelt, 1992). An 

increase in investment as an input in production processes leads to an expansion in output and, 

therefore, it is expected that there will be a positive relationship between gross fixed capital 

formation and economic growth. Bakare (2011) employs the Harrod–Domar model to explain the 

mechanism through which more investment promotes higher growth. He argues that for a country 

to grow, there must forgone alternatives in its resources from present consumption and invest in 

capital formation. The Harrod–Domar model postulates that saving and capital formations are 

important ingredients in economic growth.  

The role of the exchange rate in promoting economic growth through the trade channel has been 

discussed extensively in several studies, such as, Ito, Isard and Symansky (1997) and Rodrik 

(2008). It has been also recognized that exports provide the foreign exchange needed to import 

capital goods for use in the production of goods and services in the domestic economy which 

further contributes to economic growth. Therefore, many countries maintain a disequilibrium 

RER, which is either an overvalued or undervalued domestic currency. An undervalued domestic 

currency has been employed as an export-oriented development strategy in many developing 

countries; and an undervalued RER causes an increase in international price competitiveness of 

domestic tradable goods which results in export expansion that finally promotes economic growth. 

The analysis is based on the role of the RER, which is a relative price defined as the price of traded 

goods in terms of non-traded goods. In this case, an increase in the RER increases the relative 

profitability of the traded goods sector; as a result the trade sector expands while the non-traded 

sector contracts. Changes in the composition of the structure of the economy are an important 

driving force that promotes economic growth (Rodrik, 2008).  

Specifically, undervaluation has positive effects on the relative size of the traded goods sector, 

especially of industrial economic activities and, therefore, countries where undervaluation is able 

to induce resources to move into the traded goods sector would be able to grow faster. An 

appreciation of the RER is considered a negative exchange rate shock that can be harmful to trade 

performances, since it slows down aggregate demand which in turn adversely affects exports. In 

addition, the overvalued RER causes an increase in the domestic cost of producing tradable goods 

if there is no change in the relative prices of trading partners. Easterly (2001) argues that a massive 

revaluation of currencies has an unfavourable effect on growth due to the Balassa–Samuelson 

hypothesis which states that rapid productivity growth happens faster in the traded goods sector 

than in the non-traded goods sector, which is mainly services, as the prices of traded goods tend 

to fall more, relative to the price of non-traded goods. The slow rate of growth is due to the higher 

price of traded goods. 
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2.2 Brief Empirical Review 
 

Some researchers used Johansen cointegration and error correction model to determine a long-

term relationship between exchange rate and other macroeconomic variables. One such researcher 

is Amassoma and Odeniyi (2016) who used multiple regression, cointegration and error correction 

techniques to investigate the connection in both the long run and short run, between exchange rate 

variation and economic growth in Nigeria and found insignificant and positive relationship 

between the exchange rate variation and economic growth. The explanation for this is that interest 

rate variation is as a result of underlying fundamental factors that influence the exchange rate 

which the government has been able to effectively control.  

Bada, Olufemi, Tata, Peters, Bawa, Onwubiko and Onyowo (2016) also used Johansen and error 

correction techniques and analyzed data collected between the first quarter of 1995 and the first 

quarter of 2015 to investigate whether exchange rate depreciation can translate to inflationary 

trend in the domestic economy. They concluded that exchange rate depreciation results to increase 

in domestic prices through the increase in production cost. Using data from Bangladesh; Uddin, 

Rahman, and Quaosar (2014) employed cointegration and error correction and recorded positive 

significant correlation between economic growth and exchange rate and long run and bidirectional 

causality between the variables.  

Ibrahim and Wan Yusoff (2001) used cointegration and vector autoregression (VAR) techniques 

and found that exchange rate stabilization may lead monetary supply movement to be cyclical. 

Ellahi (2011) used ARDL and reported a link between the exchange rate volatility and the FDI in 

which there is a negative impact in short run but positive effect in the long run on foreign direct 

investment. Edwards (2006) found that inflation targeting as a monetary policy does not increase 

exchange rate volatility nominal or real. Su (2012) used non-parametric rank test proposed by 

Breitung to establish the relationship between Chinese currency (Renminbi) and macroeconomic 

variables and found that there is a non-linear long-run relationship between exchange rate and the 

variables. With regression and correlation techniques, Bilawal, Ibrahim, Abbas, Shuaib, Ahmed, 

Hussain, and Fatima (2014) found a positive and significant relationship between exchange rate 

and foreign direct investment. 

3.0 Data and Methodology 

 

3.1 Data Description 

Our analysis utilizes annual time series covering the period of 1981 to 2014. To examine the 

interaction between exchange rate movement, output and selected macroeconomic variables, we 

relied on the existing literature and data from various sources. The variables used in the study are 

effective exchange (EXGR), per capita economic growth, and a set of four macroeconomic 

variables namely trade openness (OPEN), interest rate (MRR), government final expenditure 

(GOVEX), financial sector development ( FDindex ). Real gross domestic product per capita is 

used to capture the level of output in the Nigeria economy. Effective exchange rate is the value of 

the domestic currency relative to the foreign currency. It is equally a monetary policy variable. 

According to Odusola (2006) exchange rate changes are aligned with macroeconomic 

fundamentals to interact effectively with output level in the Nigeria economy. He enumerated 

three channels where exchange rate affects the economy to include expenditure switching, 

expenditure reduction, and domestic price stability. The degree of trade openness of the Nigerian 

economy is captured using the ratio of total trade (export plus import) to GDP. This variable has 
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been widely considered a significant driver of output and exchange rate movement. (see, 

Mahmood, 2011; Bada, et al., 2016;Ellahi, 2011;Akinlo and Lawal, 2015;Kandiland Mirzaie, 

2003).  

The general government final expenditure (% GDP) is used as additional macroeconomic 

environment. It is expected to have either positive or negative sign.To capture the financial 

development, the current study employs three commonlyfinancial sector development indicators: 

credit to private sector by deposit money bank (% GDP) which excludes credit issued to the public 

sector (government agencies and public enterprises), the ratio of liquid liability of bank and non-

bank financial development to GDP and deposit money bank assets to GDP. The ratio of liabilities 

to GDP measures the size of the financial development relative to the size of the Nigeria economy 

and the ability of financial activities to meet unanticipated demand to withdraw deposits by 

customers (see Naceur,et al., 2014).  

 

Table 1: Summary List of Variables 

Variable Definition Source 

RGDPC Per capita economic growth rate: it is 

used as indicator of output level in (LCU) 

World development indicator database, 

world bank (online) 

CPS Expressed as % of GDP. Refers to credit 

from the financial system to private 

sector. It isolates credit issues to the 

private sector as opposed to credit issued 

to government, agencies and public 

enterprises. 

Beck,et al. (2012) financial 

development structure dataset. 2015 

undated version. 

LIQ Liquidity liability (M3) over GDP Beck,et al. (2012) financial 

development structure dataset. 2015 

undated version. 

DMB Deposit money bank assets to GDP Beck,et al. (2012) financial 

development structure dataset. 2015 

undated version 

FDindex Financial development composite index 

constructed using CPS, LIQ, BA 

Beck,et al. (2012) financial 

development structure dataset. 2015 

undated version 

OPEN  Trade openness: total trade (export plus 

imports) over GDP 

World development indicator database, 

world bank (online) 

EXGR Effective exchange rate is value of the 

domestic currency relative to the foreign 

currency 

Central bank of Nigeria (CBN) Bulletin 

various issues 

GOVEX Government final expenditure: It 

measures as a % of gross domestic 

product to capture the degree of 

government involvement in the economy 

Central bank of Nigeria (CBN) Bulletin 

various issues 

MRR Minimum rediscount rate is used to 

capture interest in the Nigeria economy 

Central bank of Nigeria (CBN) Bulletin 

various issues 

Source: Author's Design. 
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As stated above, three indicators of financial development to construct the overall composite index 

fidindex. Given that none of the indicators could be regarded as the best or overall measure of 

financial development and the high correlation between the indicators (see table 2), a composite 

index is constructed from these indicators using principal component analysis (PCA). Principal 

component analysis (PCA) has commonly been used to address the problem of multicollinearity 

by reducing a large set of correlated variables into a smaller set of uncorrelated variables (see 

Stock and Watson, 2002), and has been widely employed in the construction of financial 

development in recent studies. Table 2, shows that the first principal component accounts for about 

89.66% of the total variation in the three financial development indicators. In agreement with Aug 

and Mckibbin (2007), the individual contributions of the selected financial indicators are 

standardized variance using the first principal component (eigenvector of PC1).  

 

Table 2:Correlation Matrix and Principal Component Analysis 

 
Source: Various computation from E view9 

 

3.2 Model Specification 
 

The following empirical model describes the relationship between exchange rate, output and the 

four other macroeconomic variables; 

 

𝑅𝐺𝐷𝑃𝐶 = 𝑓(𝐸𝑋𝐺𝑅, 𝑂𝑃𝐸𝑁, 𝑀𝑅𝑅, 𝐺𝑂𝑉𝐸𝑋)       (1)

  

In the presence of control variables, the model can be extended as follows; 
 

𝑅𝐺𝐷𝑃𝐶 = 𝑓(𝐸𝑋𝐺𝑅, 𝑂𝑃𝐸𝑁, 𝑀𝑅𝑅, 𝐺𝑂𝑉𝐸𝑋, 𝐹𝐷𝐼𝑁𝐷𝐸𝑋)     (2) 

 

We augment equation 1 and 2 by in placing exchange rate as the dependent variable. This will 

indeed create more two model specifications making them four specification. From the model, 

RGDPC is real GDP per capita, EXGR is the exchange rate. We expect it to positive (appreciation 

of local currency currency) and negative (depreciation of local currency) sign.  OPEN is the trade 

openness. These variables have been widely considered significant drivers of level output and 

exchange rate movement. (see Mahmood, 2011; Bada, et al., 2016; Ellahi, 2011; Akinlo and 

Lawal, 2015; Kandil and Mirzaie, 2003). 
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The above equation can be written in econometric model and in their respective natural log form 

as thus; 

𝑙𝑟𝑔𝑑𝑝𝑐 = 𝛽0 + 𝛽1𝑙𝑒𝑥𝑔𝑟 + 𝛽2𝑜𝑝𝑒𝑛 + 𝛽3𝑙𝑛𝑚𝑟𝑟 + 𝛽4𝑙𝑔𝑜𝑣𝑒𝑥+𝜀𝑡    (3) 

 

𝑙𝑟𝑔𝑑𝑝𝑐 = 𝛽0 + 𝛽1𝑙𝑒𝑥𝑔𝑟 + 𝛽2𝑜𝑝𝑒𝑛 + 𝛽3𝑙𝑛𝑚𝑟𝑟 + 𝛽4𝑙𝑔𝑜𝑣𝑒𝑥 + 𝛽5𝑙𝑓𝑑𝑖𝑛𝑑𝑒𝑥 + 𝜀𝑡  (4) 

 

Where 𝑙𝑟𝑔𝑑𝑝𝑐 is log of real gdp per capita, 𝑙𝑒𝑥𝑔𝑟  is log of exchange rate,  𝑙𝑔𝑜𝑣𝑒𝑥 is the log of 

government expenditure, 𝑙𝑛𝑜𝑝𝑒𝑛  is the log of trade openess, 𝑙𝑚𝑟𝑟 is the log of interest 

rate,𝑙𝑓𝑑𝑖𝑛𝑑𝑒𝑥 is the log financial sector development,𝜀𝑡 is the error term and 𝛽0 is the intercept. 

 

3.3 Data Analysis 

 

3.3.1 Unit Root Test 
In time series analysis, before running the cointegration test the variables must be tested for 

stationarity. For this purpose, we use the conventional ADF tests, the Phillips– Perron test 

following Phillips and Perron (1988). The ARDL bounds test is based on the assumption that the 

variables are I(0) or I(1). Therefore, before applying this test, we determine the order of integration 

of all variables using unit root tests by testing for null hypothesis 𝐻𝑜: 𝛽 = 0 (i.e 𝛽 has a unit root), 

and the alternative hypothesis is 𝐻1: 𝛽 < 0 . The objective is to ensure that no variable is I(2) so 

as to avoid spurious results. In the presence of variables integrated of order two we cannot interpret 

the values of F statistics provided by Pesaran,et al. (2001) or the results will be misleading. 

 

3.3.2 Cointegration Approach 

In order to empirically analyse both the long-run and short-run relationships between exchange 

rate, output and macroeconomic indicators, this study applied the autoregressive distributed lag 

(ARDL) cointegration technique as a general vector autoregressive (VAR). The ARDL 

cointegration approach was developed by Pesaran and Shin (1999) and Pesaran,et al. (2001).This 

approach enjoys several advantages over the traditional cointegration technique documented by 

Johansen and Juselius, (1990). Firstly, it requires small sample size. Two set of critical values are 

provided, low and upper value bounds for all classification of explanatory variables into pure I(1), 

purely I(0) or mutually cointegrated. Indeed, these critical values are generated for various sample 

sizes. However, Narayan (2005) argues that existing critical values of large sample sizes cannot 

be employed for small sample sizes.  

 

Secondly, Johansen’s procedure requires that the variables should be integrated of the same order, 

whereas ARDL approach does not require variable to be of the same order. Thirdly, ARDL 

approach provides unbiased long-run estimates with valid t-statistics if some of the model 

repressors are endogenous (Narayan, 2005; Odhiambo, 2008).Fourthly, this approach provides a 

method of assessing  the short run and long run effects of one variables on the other and as well 

separate both once an appropriate choice of the order of the ARDL model is made,  Bentzen and 

Engsted,  (2001) The ARDL model is written as follows; 

 

∆𝑙𝑛𝑟𝑔𝑝𝑐𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 +

𝑛

𝑖=1

∑ 𝛽2𝑖∆𝑙𝑛𝑒𝑥𝑔𝑟1𝑡−1
+ ∑ 𝛽3𝑖∆𝑙𝑛𝑜𝑝𝑒𝑛2𝑡−1

+

𝑛

𝑖=0

𝑛

𝑖=0
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∑ 𝛽4𝑖∆𝑙𝑛𝑚𝑟𝑟3𝑡−1
+

𝑛

𝑖=0

∑ 𝛽5𝑖∆𝑙𝑛𝑔𝑜𝑣𝑒𝑥4𝑡−1

𝑛

𝑖=0

+ 𝛽6𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 

+𝛽7𝑙𝑛𝑒𝑥𝑔𝑟𝑡−1 + 𝛽8𝑙𝑛𝑜𝑝𝑒𝑛𝑡−1 + 𝛽9𝑙𝑛𝑚𝑟𝑟𝑡−1 + 𝛽10𝑙𝑛𝑔𝑜𝑣𝑒𝑥𝑡−1 + 𝜀𝑡  (5) 

 

 

∆𝑙𝑛𝑟𝑔𝑝𝑐𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 +

𝑛

𝑖=1

∑ 𝛽2𝑖∆𝑙𝑛𝑒𝑥𝑔𝑟1𝑡−1
+ ∑ 𝛽3𝑖∆𝑙𝑛𝑜𝑝𝑒𝑛2𝑡−1

+

𝑛

𝑖=0

𝑛

𝑖=0

 

∑ 𝛽4𝑖∆𝑙𝑛𝑚𝑟𝑟3𝑡−1
+

𝑛

𝑖=0

∑ 𝛽5𝑖∆𝑙𝑛𝑔𝑜𝑣𝑒𝑥4𝑡−1

𝑛

𝑖=0

+ ∑ 𝛽6𝑖∆𝑙𝑛𝑓𝑑𝑖𝑛𝑑𝑒𝑥4𝑡−1

𝑛

𝑖=0

+ 𝛽7𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 

+𝛽8𝑙𝑛𝑒𝑥𝑔𝑟𝑡−1 + 𝛽9𝑙𝑛𝑜𝑝𝑒𝑛𝑡−1 + 𝛽10𝑙𝑛𝑚𝑟𝑟𝑡−1 + 𝛽11𝑙𝑛𝑔𝑜𝑣𝑒𝑥𝑡−1 + 𝛽12𝑙𝑛𝑓𝑑𝑖𝑛𝑑𝑒𝑥𝑡−1 + 𝜀𝑡(6) 

 

Where ∆is the difference operator while 𝜀𝑡is white noise or error term.The bounds test is mainly 

based on the joint F-statistic whose asymptotic distribution is non-standard under the null 

hypothesis of no cointegration. The first step in the ARDL bounds approach is to estimate the four 

equations (4) by ordinary least squares (OLS). The estimation of this equation tests for the 

existence of a long-run relationship among the variables by conducting an F-test for the joint 

significance of the coefficients of the lagged levels of the variables. The null hypothesis of no co-

integration and the alternative hypothesis are presented below as thus:  

 

𝐻0: 𝛽5 = 𝛽6 = 𝛽7 = 𝛽8 = 𝛽9 = 𝛽10 = 0and  𝐻1: 𝛽5 ≠ 𝛽6 ≠ 𝛽7 ≠ 𝛽8 ≠ 𝛽9 ≠ 𝛽10 ≠ 0 

Note: all the variables defined previously 

 

Two sets of critical values for a given significance level can be determined (Narayan, 2005). The 

first level is calculated on the assumption that all variables included in the ARDL model are 

integrated of order zero, while the second one is calculated on the assumption that the variables 

are integrated of order one. The null hypothesis of no cointegration is rejected when the value of 

the test statistic exceeds the upper critical bounds value, while it is not rejected if the F-statistic is 

lower than the lower bounds value. Otherwise, the cointegration test is inconclusive. In the spirit 

of Odhiambo (2009) and Narayan and Smyth (2008), we obtain the short-run dynamic parameters 

by estimating an error correction model associated with the long-run estimates. The equation, 

where the null hypothesis of no cointegration is rejected, is estimated with an error-correction term 

(Narayan and Smyth, 2006; Morley, 2006). The vector error correction model is specified as 

follows: 

∆𝑙𝑛𝑟𝑔𝑝𝑐𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 +

𝑛

𝑖=1

∑ 𝛽2𝑖∆𝑙𝑛𝑒𝑥𝑔𝑟1𝑡−1
+ ∑ 𝛽3𝑖∆𝑙𝑛𝑜𝑝𝑒𝑛2𝑡−1

+

𝑛

𝑖=0

𝑛

𝑖=0

 

∑ 𝛽4𝑖∆𝑙𝑛𝑚𝑟𝑟3𝑡−1
+𝑛

𝑖=0 ∑ 𝛽5𝑖∆𝑙𝑛𝑔𝑜𝑣𝑒𝑥4𝑡−1

𝑛
𝑖=0 + 𝜆1𝐸𝐶𝑀𝑡−1 + 𝜇1𝑡    (7) 

 

∆𝑙𝑛𝑟𝑔𝑝𝑐𝑡 = 𝛽0 + ∑ 𝛽1𝑖∆𝑙𝑛𝑟𝑔𝑑𝑝𝑐𝑡−1 +

𝑛

𝑖=1

∑ 𝛽2𝑖∆𝑙𝑛𝑒𝑥𝑔𝑟1𝑡−1
+ ∑ 𝛽3𝑖∆𝑙𝑛𝑜𝑝𝑒𝑛2𝑡−1

+

𝑛

𝑖=0

𝑛

𝑖=0

 

∑ 𝛽4𝑖∆𝑙𝑛𝑚𝑟𝑟3𝑡−1
+

𝑛

𝑖=0

∑ 𝛽5𝑖∆𝑙𝑛𝑔𝑜𝑣𝑒𝑥4𝑡−1

𝑛

𝑖=0

+ ∑ 𝛽6𝑖∆𝑙𝑛𝑓𝑑𝑖𝑛𝑑𝑒𝑥4𝑡−1

𝑛

𝑖=0

+ 𝜆2𝐸𝐶𝑀𝑡−1 + 𝜇2𝑡    (8)   
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𝐸𝐶𝑀𝑡−1 is the error correction term obtained from the cointegration model. The error coefficients 

(𝜆1𝑎𝑛𝑑𝜆2) indicate the rate at which the cointegration model corrects its previous period’s 

disequilibrium or speed of adjustment to restore the long run equilibrium relationship. A negative 

and significant 𝐸𝐶𝑀𝑡−1 coefficient implies that any short run movement between the dependant 

and explanatory variables will converge to the long run relationship. 
 

 

3.3.3 Toda Yamamoto Granger Causality 

The conventional Granger causality tests in an unrestricted VAR framework is conditional on the 

assumption that the underlying variables are stationary, or integrated of order zero in nature. If the 

time series are non-stationary, the stability condition of the VAR is supposed to be violated. This 

implies that the χ2 (Wald) test statistics for Granger causality that are used to test the joint 

significance of each of the other lagged endogenous variables in VAR equations becomes invalid. 

In the case of non-stationary time series, one must investigate cointegration and if that exists, one 

must proceed with vector error correction model instead of unrestricted VAR. If the series are not 

integrated of order I(1) or are integrated of different orders no test for long run relationship is 

employed. On the other hand employment of unit root and cointegration tests may suffer from low 

power against the alternative therefore they can be misplaced and may suffer from pre-testing bias 

(Toda and Yamamoto, 1995; Pesaran, et al., 2001).  

 

To obviate some of these problems Toda and Yamamoto (1995) and Dolado and Lutkepohl (1996) 

employ a modified Wald test for restriction on the parameters of the VAR (k) with k being the lag 

length of the VAR system. In their approach the correct order of the system (k) is augmented by 

the maximal order of integration (dmax) then the VAR(k + dmax) is estimated with the coefficients 

of the last lagged dmaxvector being ignored. Toda and Yamamoto (1995) confirm that the Wald 

statistic converges in distribution to a chi-square random variable with degrees of freedom equal 

to the number of the excluded lagged variables regardless of whether the process is stationary, 

possibly around a linear trend or whether it is cointegrated.  

 

The TY procedure avoids the bias associated with unit roots and cointegration tests as it does not 

require pre-testing of cointegrating properties of the system (Zapata and Rambaldi, 1997; Clark 

and Mizra, 2006). The method proposes an augmented level VAR modeling and hence causality 

testing with a possibly integrated and cointegrated system (of arbitrary orders) unlike the general 

VAR modeling where the long-run information of the system is often sacrificed in the mandatory 

process of first differencing and pre-whitening (Clark and Mirza, 2006; Rambaldi 

andDoran,1996). The test (MWALD) statistic is valid as long as the order of integration of the 

process does not exceed the true lag length of the model (Toda and Yamamoto, 1995).However, 

TY approach has some weaknesses as well. The approach is inefficient and suffers some loss of 

power since the VAR model is intentionally over-fitted (Toda and Yamamoto, 1995). Kuzozumi 

and Yamamoto (2000) also warn that for small sample size, the asymptotic distribution may be a 

poor approximation to the distribution of the test statistic.  

A VAR of order p can be represented by  
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where yt is a (n  1) vector of endogenous variables, t is the linear time trend, a0 and a1 are  (n  

1) vectors, wt is a  (q  1) vector of exogenous variables and ut is a (n  1) vector of unobserved 

disturbances where ut  N (0, ),    t = 1 2…..T. 

In our case, TYDL version of VAR(k + dmax) can be written as  
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where d is the first-difference operator and the order of p represents (k + dmax). Directions of 

Granger causality can be detected by applying standard Wald tests to the first ‘k’ VARcoefficient 

matrix. For example, 

H01: A12,1 = A12,2 = ……. = A12,k = 0, implies that rgdpc does not Granger cause exgr 

H02: A21,1 = A21,2 = ……. = A21,k = 0, implies that exgr does not Granger cause rgdpc and so on 

 

Toda Yamamoto (1995) propose an interesting simple procedure requiring the estimation of an 

augmented VAR which guarantees the asymptotic distribution of the Wald statistic (an asymptotic 

χ2-distribution), since the testing procedure is robust to the integration and cointegration properties 

of the process. TYDL approach to Granger causality has two major advantages. One advantage is 

that it can be applied, regardless of whether a series is integrated of order zero, one or two. 

Secondly, it can be applied irrespective of whether the variables are cointegrated. Thus, it avoids 

the potential bias associated with unit root and cointegration tests. The TYDL procedure uses a 

modified-Wald test for restrictions on the parameters of the VAR(k) model. This test has an 

asymptotic chi-square distribution with k degrees of freedom in the limit when VAR[k + dmax] is 

estimated. Here, dmax is the maximal order of integration for the series in the system. Following 

Dolado and Lütkepohl (1996), we use dmax = 1 as it performs better than other orders of dmax. 

 

3.3.4 Stability and Diagnostic Test 
 

To ensure the goodness of fit of the model, diagnostic and stability tests are conducted. Diagnostic 

tests examine the model for serial correlation, functional form, non-normality and 

heteroscedasticity. The stability test is conducted by employing the cumulative sum of recursive 

residuals (CUSUM) and the cumulative sum of squares of recursive residuals (CUSUMSQ) 

suggested by Brown, Durbin and Evans (1975). The CUSUM and CUSUMSQ statistics are 

updated recursively and plotted against the break points. If the plots of the CUSUM and 
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CUSUMSQ statistics stay within the critical bonds of a 5 percent level of significance, the null 

hypothesis of all coefficients in the given regression is stable and cannot be rejected. 

 

4.0 Empirical Resultsand Discussion of Findings 
 

4.1 Unit Root Test Analysis       
 

Table 1: Unit Root Test 

 
Note: all variables are in the natural log 

*level of significance at 10% **level of significance at 5%   ***level significance at 1% 

Source: various computation from E views 9 

 

The results for the unit root test are reported in table 1. All that data are transformed into the natural 

log form. To determine the order of integration of the variables, the ADF (augmented Dickey-

Fuller) test complemented with the PP (Philips-Perron) test in which the null hypothesis is 𝐻𝑂 =
𝛽 = 0 (i.e. 𝛽 has a unit root) and the alternative hypothesis is 𝐻1: 𝛽 < 0 are implemented. The 

result for both the level and differenced variables are presented in table 4.The stationarity tests 

were performed first in levels and then in first difference to establish the presence of unit roots 

and the order of integration in all the variables. The results of the ADF and PP stationarity tests 

for each variable show that both tests fail to reject the presence of unit root for real GDPC, 

exchange rate trade openness, government expenditure interest rate financial sector development 

data series in level, indicating that these variables are non-stationary at levels. The first difference 

results show that these variables are stationary at 1% and 10% significance level (integrated of 

order one 1(1)) respectively. The order of integration of the variables makes ARDL the preferred 

approach to this empirical study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable ADF PP ADF PP Result

lngdpc 0.5355 0.2542 -4.2583*** -4.2436*** I(1)

lnexgr -2.0386 -2.1902 -4.8414*** -4.8414*** I(1)

lnopen -2.2849 -2.4652 -6.0069*** -5.9940*** I(1)

lnmrr -2.5581 -2.5426 -5.2309*** -6.6215*** I(1)

lngovex -2.494 -2.4280 -7.4784*** -8.3332*** I(1)

lnFDindex -2.7595 -2.0930 -4.2874*** -5.4822*** I(1)

In level I(0) First difference I(1)
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4.2 Result of Cointegration Test 
 

Table 2: ARDL Bounds Cointegration 

 
Notes: source of Asymptotic critical value bounds: Narayan (2005) Appendix: case II   

Restricted intercepted and no trend (in panel A, k=4; in panel B, k=5) 

*level of significance at 10% **level of significance at 5%***level of significance at 1% 

Source: various computation from E view 9 

 

Table 2 represents the F statistics of estimation of equation (1) and (2) using AIC. As earlier stated 

that we would perform the test using 𝑙𝑟𝑔𝑑𝑝𝑐 and 𝑙𝑒𝑥𝑔𝑟 as dependent variables, so, all-in-one we 

would get 4 equations (specifications). We performed F test for each of the specification and Table 

5 shows those results. After deciding on lag-length, the issue on the selection of critical values 

(CVs) becomes imperative. The CVs of the F test depend on the sample sizes. Narayan (2005) 

argues that CVs of Pesaran,et al. (2001) that generated for larger sample size should not be used 

for smaller sample size. Narayan (2005) presents CVs of the F test for smaller sample sizes with 

30-80 observations. With 34 observations in our sample, we report both the 10%,5% and 1% 

critical values from Narayan (2005) in Table 2 (panel A and B). 

 

The result of the cointegration test, based on the ARDL bound testing approach, are presented in 

Table 5. The result show that the F-statistic is higher than the upper bound critical value from 

Narayan (2005) at the 1% ,5% and 10% level significance using restricted intercept and no trend 

in specification for the models. Even though we control for the influence of composite index from 

financial sector development, the specifications in panel B still show a cointegration. Based on the 

aforementioned results, the null hypothesis of no cointegration is rejected in the entire four 

specifications.Using data from Bangladesh; Uddin, Rahman and Quaosar (2014) employed 

cointegration technique and found that output, macroeconomic variables and exchange rate have 

long run relationship.Ibrahim and Yusoff (2001),Ellahi (2011); Amassoma and Odeniyi (2016), 

Bada, et al. (2016), found similar relationship among common macroeconomic variable.  This 

indeed implies that each of the macroeconomic variables under consideration are bound by a long 

run relationship in Nigeria. 

 

 

 

Dependant Variable Optimal lag length AIC lags F-statistic Decision

Panel A Frgdpc(rgdpc/exgr,open,intr,govex) ARDL(1, 1, 2, 0, 1) 2 3.5751* cointegration

Fexgr(exgr/rgdpc,open,intr,govex) ARDL(2, 1, 1, 1, 2) 2 7.1524*** cointegration

critical value bounds 1% 5% 10%

I0 lower bounds 4.093 2.947 2.46

I1 upper bounds 5.532 4.088 3.46

Panel B Frgdpc(rgdpc/exgr,open,intr,govex,FDindex) ARDL(1, 1, 2, 2, 1, 1) 2 4.958** cointegration

Fexgr(exgr/rgdpc,open,intr,govex,FDindex) ARDL(2, 1, 1, 1, 2, 0) 2 6.5085*** cointegration

critical value bounds 1% 5% 10%

I0 lower bounds 3.9 2.804 2.331

I1 upper bounds 5.419 4.013 3.417
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4.3 Long-Run Interaction 

Having observed a long-run co integration relationship, our interest in this study is to analyze the 

long-run interaction among exchange rate movement, output and the selected macroeconomic 

variables. The Table 7 presents the long run coefficients of the four specifications estimated using 

ARDL approach. The specifications (a-d) in table 7 are the same with specifications described in 

table 5. Interestingly, the results for specification (a) show that all the explanatory variables have 

a statistical significant impact at 1%, 5% and 10% levels on the real output in the long-run. The 

result indicates that EXGR and OPEN has positive impacts on output which shows that 1% 

increase in these variables will cause average output to increase by 0.36%, and 0.29% respectively. 

The explanation is that an increase in exchange rate simply means that there is a fall in the value 

of Naira, known as depreciation.  

 

From the economic fundamental, depreciation of naira, against foreign currency makes the 

domestic assets in Nigeria cheaper to the foreign investor through trade openness. Froot and Stein 

(1991) found that depreciation of domestic currency due to a relative change in wealth will lead 

to foreign capital to flow into the domestic country because of relative change in asset value. 

Aghion, et al. (2009); Akinlo and Lawal (2015) found a positive and significant relationship 

between exchange rate and output (economic growth) in Nigeria. However, Amassoma and 

Odeniyi (2016); Inam and Umobong (2015) also found a positive but insignificant relationship 

between exchange rate and output(economic growth) in Nigeria. Azid, Jamil and Kousar (2005) 

found that exchange rate exchange rate movement has no significant effect on manufacturing 

output. It is worthy to note here that interest rate (MRR) is not in line with the theoretical 

expectations. 

 

Surprisingly, in specification (b) financial sector development is found to be positive but 

insignificant impact on output (economic growth). This is an indication that the development of 

the financial sector could enhance the growth of output in Nigeria. Also the coefficient of interest 

rate (MRR) has a statistically insignificant negative effect on output in the long-run.  This indicates 

that Nigeria is yet to exploit the interaction of interest rate, financial sector development and 

output. 

 

Taking exchange rate movement as the dependent variable, specifications (c-d) provide a picture 

of the interaction of real GDPC and the selected macroeconomic variables in the Nigerian 

economic system. Even though we control for the influence of financial sector development in 

specification (d), the selected explanatory variables still show evidence of statistical and 

significant relationship with the dependent variable and indeed followed the dictates of economic 

theories. Output in specification (c and d) is found to be positive and statistically significant at 1% 

level. The positive coefficients of 2.044% and 1.84% suggest that 1% increase in the level of 

national output will cause the exchange rate to be stronger and indeed exchange rate appreciation 

by about 2.044% and 1.84% in the long run and vice versa. This finding is in line with Edwards, 

(1989); Kamin and Klau,(1998); Akinlo and Odusola,(2010) document that real depreciation of 

their domestics currencies have consistently been associated with decline in output and increase 

in general price level. 
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Table 3: Long Run Coefficients 

 
Note: *, **, and *** indicate significance at 10%, 5% and 1%, respectively t-statistics in ( ) 

 

4.4 Short Run Adjustment and Interactions 
 

We next examine the short-run interactions of exchange rate movement, output and selected 

macroeconomic variables by estimating dynamic error correction model. For this purpose the 

lagged residual derived from the ARDL model was incorporated into general error correction 

models. The results of the preferred ECM are reported in table 8.The short-run results of the error 

correction model for the four equations are as follows. The lagged error correction term is highly 

significant at the 1% level. The speed of adjustment toward the long-run equilibrium is 23.9% 

20.5%, 90.1% and 98.9% respectively. The short-run ECM results can be used to detect Granger 

causality. The coefficient for lagged ECT is statistically significant at 1% level with a correct sign. 

This result implies that the series are non-explosive and that long-run equilibrium is attainable. 

(see Ziramba, 2010).   Therefore full convergence to long-run equilibrium within one year will 

take just 23.9%, 20.5% 90.1% and 98.9% for specification (a –d) respectively. 

 

The short-run coefficient suggest that in specification (a), exchange rate (EXGR) and government 

final expenditure(GOVEX) do not have any significant impact on the level output. However, the 

short impact of trade openness (OPEN) is found to significantly positive at 5% level while interest 

rate (MRR) is found to be significantly negative at 10% level. Tafa (2015) noted that interest rate 

alone does not determine the movement of the exchange rate but other factors such as speculation 

on exchange rate future, income level, government regulation, and control and other 

macroeconomic variables. Controlling for the influence of financial sector development in 

specification (b), exchange rate still has no significant impact on the level of output. Indeed, 

selected macroeconomic variables need some interaction link to drive the level of output in 

Nigeria.  Detailed analysis of the relationship between financial development and economic 

growth can be found in the studies of Adeniyi, et al. (2015), Samargandi,et al. (2014), and Adua, 

et al. (2013). 

 

Surprisingly, in specification (c and d), we found that the level output (RGDPC) in the short-run 

has positive insignificant impact of the real exchange rate. This result is contrary to our findings 

specifications        a        b        c        d

Variables

lnrgdpc lnrgdpc lnexgr lnexgr

LRGDPC 2.0442*** 1.8431***

(6.525) (6.3788)

LEXGR 0.3639** 0.4302**

(-2.388) (-2.3039)

LOPEN 0.2865* 0.3576* -0.9243*** -0.9469***

(1.8197) -1.8293 (-27.753) (-30.228)

LMRR -0.3658** -0.1783 0.9183*** 1.1244***

(-2.4481) (-0.4750) (4.356) (5.0760)

LGOVEX -0.7102*** -0.9225** 2.089*** 1.918***

(-3.0649) (-2.8124) (9.1687) (9.0611)

LFDINDEX 0.1806 0.3417*

(0.5419) (1.7739)

C 13.8667*** 13.129*** -28.92*** -27.733***

(21.963) (-7.5895) (-6.311) (-6.9634)

Coefficients
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in the long-run. Amassoma and Odeniyi (2016) found insignificant and positive relationship 

between the exchange rate variation and economic growth in the short-run. The explanation for 

this is that interest rate variation is as a result of underlying fundamental factors that influence the 

exchange rate which the government has been able to effectively control.  

 

Buttressing the above point, the study found a positive and significant impact of interest on the 

exchange rate movement with 10% and 5% level in specification (c and d) respectively. With 

coefficient of 0.2675 and 0.3430, 1% increase in interest rate (MRR) will cause an appreciation in 

the real exchange rate by 0.27% and 0.34% respectively. The short-run impact of trade openness 

(OPEN) is found to be negatively significant while short-run impact of government final 

expenditure is found to be positively significant. However, the lagged values of government 

expenditure are negatively significant indicating that previous government decisions are driving 

the current exchange rate through the interaction with other microeconomic variables. Financial 

sector development has no significant impact on exchange rate movement in the short-run contrary 

to our findings in the long-run 
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Table 5: Short-Run Error Correction Estimates 

 
*level of significance at 10% **level of significance at 5%***level of significance at 1% 

Source: Various computation from E views 9 

 

4.5 Diagnostic and Stability Tests 
 

 

From the diagnostic test result (see table 5), our study takes out four diagnostic tests: (A) the 

Lagrange multiplier test of residual correlation (B) the heteroscedasticity test based on the 

regression of squared residuals on square fitted values, (C) the Ramsey Regression Equation 

Specification Error Test (RESET) test using the square of the fitted values. There is no evidence 

of serial correlation, heteroscedasticity and the model is well specified in the ARDL models. The 

stability of the long-run coefficient is tested by the short-run dynamics. Once the ECM model 

given in table 8 has been estimated, the cumulative sum of recursive residuals (CUSUM) and the 

CUSUM of square (CUSUMSQ) tests are applied to assess parameter stability (Pesaran and 

Pesaran, 1997). Figures (1-4) plot the results for CUSUM and CUSUMSQ tests. The results 

indicate the absence of any instability of the coefficients because the plot of the CUSUM and 

CUSUMSQ statistic fall inside the critical bands of the 5% confidence interval of parameter 

stability. 

 

specifications           a         b        c       d

Variables

Δlnrgdpc Δlnrgdpc Δlnexgr Δlnexgr

ecm(-1) -0.2386*** -0.2047*** -0.9005*** -0.9894***

(-5.2437) (-6.8026) (-7.3241) (-7.7241)

Δ(LRGDPC) 0.5286 0.7371

(1.1045) (1.5697)

Δ(LEXGR) 0.0155 0.0130

(-0.4498) (0.4539)

Δ(LEXGR(-1)) 0.2193** 0.1947**

(2.4692) (2.2926)

Δ(LOPEN) 0.0792* 0.0336*** -0.5125*** -0.4668***

(-2.0722) (2.8934) (-5.1884) (-4.954)

Δ(LOPEN(-1)) 0.0878** 0.1391***

(-2.6243) (4.4306)

Δ(LMRR) -0.0767* -0.0670* 0.2675* 0.3430**

(-1.7930) (-1.8737) (1.7348) (2.3204)

Δ(LMRR(-1)) -0.089**

(-2.2903)

Δ(LGOVEX) -0.0389 0.0376 0.6786*** 0.5115***

(-0.9912) (0.9397) (5.3143) (3.7658)

Δ(LGOVEX(-1)) -0.5622*** -0.6268***

(-3.4556) (-3.8216)

Δ(LFDINDEX) -0.1435*** 0.2762

(-3.2592) (1.7205)

Diagnostic Test

R-squared 0.9691 0.98001 0.9931 0.994

Adj R-squared 0.9565 0.96557 0.9893 0.9902

Durbin-Watson stat 1.9072 2.0857 2.1472 2.2056

Heteroscedasticity 0.1700[0.680]
 0.0809[0.776]
 0.4769[0.489] 0.2350[0.6278]

serial correlation 4.0689[0.130]
 0.1511[0.697
] 0.7666[0.681] 1.4131[0.4933]

Ramsey Reset 0.0088[ 0.925]
 0.0098[ 0.922] 1.7040[ 0.207] 0.2385[ 0.6312]

Coefficients
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Table 6: TYDL Granger test (𝑥2 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐) 

 
*level of significance at 10% **level of significance at 5%***level of significance at 1% 

Source: Various computation from E view9 

 

The results for the TYDL approach to Granger causality are presented in Table 6. The results 

indicate that at 1and 5 per cent level, unidirectional causality runs from macroeconomic variable 

to exchange rate movement. We found also unidirectional Granger causality running from trade 

openness to national output. Interestingly, the joint causality of the output and selected 

macroeconomic variable have 1% level of unidirectional causal link to exchange rate movement. 
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Fig 2. Plot of CUSUM and CUSUMQ for Specification (a) 
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Fig 3:Plot of CUSUM and CUSUMQ for Specification (b) 

 

LRGDPC LEXGR LOPEN LMRR LGOVEX LFDINDEX Joint Causality

LRGDPC 0.467894 5.8569** 0.20763 2.68484 0.367824 7.2029

(0.494) (0.0155) (0.6486) (0.1013) (0.5442) (0.206)

LEXGR 3.5828* 7.2453*** 16.147*** 4.358** 4.178** 24.466***

(0.0584) (0.0071 (0.0001) (0.0368) (0.0409) (0.0002)

LOPEN 0.651448 0.0409 0.2815 0.06036 1.6371 3.5217

(0.4196) (0.8396) (0.5957) (0.8059) (0.2007) (0.6201)

LMRR 0.01832 0.00192 0.20265 0.1276 0.9908 2.7838

(0.8923) (0.965) (0.6526) (0.7209) (0.3195) (0.7333)

LGOVEX 0.7492 0.0330 0.13979 1.1107 0.8125 2.0101

(0.3867) (0.8556) (0.7085) (0.2919) (0.3674) (0.8477)

LFDINDEX 0.0066 0.5075 1.8718 1.1047 0.5581 2.9287

(0.9351) (0.4762) (0.1713) (0.2932) (0.455) (0.711)
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Fig 4. Plot of CUSUM and CUSUMQ for Specification (c) 
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Fig 5. Plot of CUSUM and CUSUMQ for Specification (d) 

 

5.0 Conclusion and Recommendations 
 

Understanding the policy implication of the interaction between effective exchange rate, output 

and macroeconomic variables is of great importance in financial economics. Still, much needs to 

be learned about the various connections among the six sets of variables. Earlier studies examine 

the relationship between real exchange and gross domestic output. In contrast, our study looks at 

the interaction between effective exchange rate, output and four selected macroeconomic 

variables. 

 

This study therefore examined the interaction between exchange rate, output and selected 

macroeconomic variable in Nigeria from 1981 to 2014. It employed the Autoregressive 

Distributed Lag (ARDL) Bounds test technique and TYDL causality approach. This study found 

that effective exchange rate, output and the four selected macroeconomic variables are 

cointegrated in the long-run. Importantly, we find that EXGR has a positive impact on output in 

the long-run which coexist with the short-run lagged impact. The explanation is that an increase 

in exchange rate simply means that there is a fall in the value of naira, known as depreciation. 

From the economic fundamental, depreciation of naira, against foreign currency makes the 

domestic assets in Nigeria cheaper to the foreign investor through trade openness.  

 

Taking exchange rate movement as the dependent variable, the selected macroeconomic variables 

have significant long-run interaction effect on the exchange rate. Even though we control for the 

influence on rgdpc, open, mrr, and govex still show much significant impact of exchange. Indeed, 

these variables matter in the determination of long-run exchange rate movement. Surprisingly, in 

the short-run real output do not have significant effect on the real exchange rate. Also, 
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unidirectional causality runs from macroeconomic variable to exchange rate movement. We found 

also unidirectional Granger causality running from trade openness to national output. Interestingly, 

there is joint causality of the output and selected macroeconomic variable. 

 

The findings of this study offer some important policy implications. More attention must be given 

to real exchange rate. This is because when exchange rate is targeted at too high, the risk in term 

of output might be enormous. Therefore, there should be less risk associated policies that maintain 

the real exchange rate at equilibrium or stable state by encouraging a sufficiently rapid 

depreciation of nominal exchange rate and to prevent further real appreciation. Hence, attempt to 

keep the real exchange rate at too low a level will have adverse effect on output. Conversely, 

allowing the exchange rate to appreciate too much would create environment for financial crisis. 

Another clear policy implication could come from the macroeconomic variables, the growth of 

financial sector could play a role in the diversification of the Nigerian economy through the 

interest and exchange rate stabilization. Therefore, to achieve this requires a careful watch on 

monetary policies, fiscal policies and incentive to local contain industries. 
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