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Abstract  This study employs the VAR methodology based on quarterly data for Ghana from 1986 to 2011 to analyse the 

relative importance of different types of shocks for fluctuations in the real effective exchange rate. The study has been able to 

establish Granger-causal relationships between real effective exchange rate and its fundamentals. Both supply and nominal 

shocks are important in cushioning the real exchange rates against its appreciation in order to minimize the conventional 

Dutch Disease effects. Compared to productivity shocks, the results show that consumer price increases contribute 

significantly to real effective exchange rate appreciations. Policy should therefore be aimed at using additional inflows (such 

as additional oil revenues from new discovery) in Ghana to boost domestic production of tradable which would maintain 

higher export volumes. Additional resources should particularly be spent on a variety of investment goods such as machinery, 

spare parts and raw materials. The implementation of export friendly policies by government should also prove effective in 

moderating inflationary pressures induced by the additional inflows in Ghana. 
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1. Introduction 

By definition, the exchange rate is the domestic currency 

price of a foreign currency. Within the context of Ghana, the 

real effective exchange rate is also a measure of the rate of 

exchange of the cedi relative to a trade-weighted average of 

Ghana‟s trading partners' currencies. Foreign exchange rates 

are one of the most important determinants of a country‟s 

relative level of economic health, playing a fundamental role 

in trade, investment and financial transactions. Since Ghana 

moved to a market determined foreign exchange regime in 

the mid-1980s as part of the economic recovery and 

structural adjustment programme, the effects of dramatic 

movement of exchange rates have continued to generate 

series of responses.  Ghana has witnessed some impressive 

economic performance over the past ten to fifteen years, 

even though a number of structural challenges still limit the 

economy. Ghana is today one of the best-performing 

economies in Africa. Starting from a very low base in 1980s, 

Ghana has quickly moved to high GDP growth and falling 

inflation, in conjunction with serious efforts towards market 

reforms. In between the years, the policy arena became 

primarily characterized by high and volatile inflation and 

exchange rate depreciation. For some other years, Ghana 

witnessed strong fiscal dominance in which persistent fiscal 

deficits were financed largely by monetary accommodation 

[1].  
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Attention in recent years has been directed at 

strengthening the role of monetary policy aimed explicitly to 

achieve price stability and operationalized through the 

adoption of an inflation targeting regime[1]. The new BOG 

Act, 2002, (Act 612) set the tone for inflation targeting (IT) 

in Ghana. Section 27 of the Act provides for the 

establishment of a Monetary Policy Committee chaired by 

the governor of the Bank of Ghana who has a vote and 

supported by six other independent members in the decision 

process. Also, the Act tackles the issue of fiscal dominance 

by placing a limit on government‟s borrowing in any fiscal 

year. The monetary policy framework under this new Act has 

been designed to engineer a switch to low inflation and 

exchange rate stability, through increased coordination with 

fiscal policy[1].  

Given that policy coordination is critical in the inflation 

targeting process, it would be worthwhile to examine 

systematically, using time-series econometric techniques, 

the interactions between the key indirect instruments of 

monetary control. This study focuses on the real effective 

exchange rate and examines the underlying forces that drive 

real exchange fluctuations over the past two decades. 

Specifically, the study adopts an unrestricted vector 

autoregression (VAR) model to estimate the relative 

importance of three types of shocks namely: aggregate 

supply shocks, aggregate demand shocks and nominal 

demand shocks. The approach allows for the decomposition 

of fluctuations in real effective exchange rate into various 

components and measures the relative importance of each of 

the components. The study is similar in spirit and conception 

to earlier works by[2] for Myanmar,[3] for Croatia,[4] for the 

US,[5] for Canada,[6] for Tunisia,[7] for Turkey,[8] for 
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China,[9] for South Africa, and[10] for Poland and Hungary. 

Other related studies include those by[11],[12],[13] and[14].i 

Unfortunately, the results of these referred studies do not 

point to an unambiguous answer to the question whether the 

real exchange rate acts as a shock absorber or as a source of 

shocks. All the studies differ regarding the type of data used, 

the period of analysis, the number of variables used (which 

also dictates the number of shocks that can be identified) 

and model specification. This leads to the conclusion that 

the results of the studies are specification sensitive and one 

has to be very cautious with their interpretation. Again, 

though the existing literature is extensive, similar empirical 

analysis based on Ghana are scanty, hence the motivation to 

test the unrestricted VAR model using new data and examine 

whether its predictions apply in the case of Ghana. As is 

generally known, monetary policy is a dynamic process that 

needs to be occasionally adjusted to reflect prevailing 

conditions. The findings allow us to gauge the effectiveness 

of real and nominal shocks in the country and judge the 

ability of policymakers to affect real exchange rates through 

adherence to nominal anchors.  

The rest of the paper is organized as follows. In the next 

section, an overview of foreign exchange developments is 

provided. This is followed up in section 3 by a discussion of 

the theoretical framework that guides the relationship 

between foreign exchange rate, price levels and real output. 

The methods used together with the data sources are 

discussed in section 4. In Section 4, the empirical findings 

including the results from unit root tests, forecast error 

variance decomposition and impulse response functions are 

presented. The last section provides the conclusions and 

policy implications from the study. 

2. Foreign Exchange Developments in 
Ghana 

The exchange rate policy in Ghana has been one of the 

most significant policy reforms which began in the mid 

1980s as part of the economic recovery and structural 

adjustment programme. Foreign Exchange Reforms in 

Ghana involved an initial devaluation of the local currency, 

the operation of a two-tier system in September 1986 and the 

eventual and complete liberalization of the foreign exchange 

market and rate regime in 1988. The operation of the two-tier 

system comprised of a higher officially determined rate and 

the auction rate. The officially determined rate applied to 

imports of petroleum and essential drugs, cocoa exports and 

debt service. The auction rate, on the other hand, applied to 

other transactions and was based on an auctioning conducted 

by the Bank of Ghana. Building on the measures taken 

during the economic recovery phase, the auction and official 

rates of exchange were unified in February 1987. Over the 

1987-1988 period access to the auction was progressively 

widened to include all current transactions. By February 

1988, there were effectively no restrictions on the import of 

goods except for five items on a “negative list” and expanded 

to include all bonafide requests for the transfer of profits and 

dividends. In December of the same year authorized dealer 

banks and eligible foreign exchange bureaus were given the 

responsibility of determining the eligibility of individual 

bids for foreign exchange. In April 1990, the auction was 

transformed from retail to a wholesome market and 

interbank foreign exchange transactions were authorised. 

Eligible banks and bureaus could bid and dealers could trade 

among themselves in interbank market and were free to retail 

at rates negotiated with buyers. The foreign exchange market 

adjusted smoothly to these structural reforms. 

The exchange rate policy in Ghana has focused on 

achieving a stable exchange rate. Ghana‟s exchange rate 

policy is based on reserve targeting. In instances where 

foreign exchange reserves were higher than targeted, the 

Bank of Ghana engaged in an outright sale of foreign 

currency to stabilise the exchange rate and to mop up excess 

liquidity in the system. The Bank of Ghana also engages in 

foreign exchange swap to influence domestic liquidity, 

manage foreign exchange reserves, and stimulate domestic 

financial markets. When the central bank buys forex in a 

swap with domestic currency, it injects liquidity into the 

market, similar to repo. The figure below indicates the 

movements in quarterly real effective exchange rates from 

January 1986 to December 2011. As evident, the cedi tends 

to depreciate against major currencies in the world for most 

of the period under consideration. Even though exchange 

rate fluctuations have significantly reduced in recent years in 

Ghana, the effects of a number of shocks remain noticeable 

even if muted[1]. 

3. Theoretical Foundations 

The theoretical framework that guides this study is rooted 

in the[15] and[16] small open macro model which attempts 

to capture the dynamics of relative output, the real exchange 

rate and relative prices. The model is made up four equations 

which are reproduced below as outlined in the papers by 

Daly[6],[17] and[18]. 
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Equation (1) is an open economy IS equation in which the 

demand for home output relative to foreign output (
d

tY ) 

depends positively of the real exchange rate ( )tt ps   and 

the relative demand shock (
td ) and negatively of the real 

interest differential in favour of the home country. Equation 

(2) is a price setting equation in which the price level in 

period t is an average of the market clearing price expected in 

t-1 to prevail in t and the price that would clear the output 

market in period t. Equation (3) is a standard LM equation 
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where relative real money balances are positively related to 

relative output and negatively related to the relative level of 

the interest rate. The relative interest rate (
ti  ) in equation (4) 

is determined according to the interest parity condition 

where 
ts  is the nominal exchange rate. 

The key assumptions of the model include (i) prices and 

output adjustments are sticky and sluggish (ii) foreign and 

domestic goods are imperfect substitutes in consumption. 

The theoretical model above has important implications for 

short and long-run effects of the disturbances that have 

proved useful for empirical application. Shocks in the model 

can be categorized into aggregate supply shocks, such as 

changes in the relative productivity of home to foreign 

countries; aggregate demand or absorption shocks, such as 

changes in relative government spending and relative market 

access for home versus foreign products; and nominal shocks 

such as monetary policy shocks, money demand shocks (e.g., 

velocity shifts), and effects of financial liberalization. 

Consistent with standard macroeconomic models with sticky 

prices, in the short run real demand disturbances and nominal 

disturbances have only a short-run impact on output and are 

neutral in the long-run. Therefore, only supply shocks are 

expected to have an impact on the level of relative output in 

the long run. Also, supply and demand shocks are expected 

to influence the long run level of real exchange rate. Finally, 

both real supply shocks and nominal monetary shocks are 

expected to influence the long run level of prices. A 

commonly used econometric framework that has been used 

over the years to operationalize the[11] theoretical 

framework is the Vector Autoregression (VAR) model.ii  

4. Methodology 

4.1. The Unrestricted Multivariate VAR Framework 

Following earlier works by[8],[6] and[3], this study 

employs a trivariate unrestricted VAR model and examines 

how each variable has contemporaneous effect on the other. 

The three variables are consumer price index (representing 

aggregate demand shock), real GDP (an aggregate supply 

shock) and the real effective exchange (a nominal shock). 

The typical VAR multivariate framework assumes that 

changes in a particular variable are related to changes in its 

own lags and to changes in other variables and the lags of 

those variables. The VAR treats all variables as jointly 

endogenous and does not impose a priori restrictions on the 

structural relationships. Because the VAR expresses the 

dependent variables in terms of only predetermined lagged 

variables, the VAR model is a reduced form model which 

can be expressed in the form below: 

1

n

t i t i t
i

y c y 


          (5) 

where 
ty  is a (nx1) vector of all the 3 variables in the 

system, c = (c1,…,c3) is the (3x1) intercept vector of VAR, 

i  is the 
thi  (3x3) matrix of autoregressive coefficients for 

I=1,2,…p, and 
it  =(

it …, 
t6 ) the (3x1) generalization 

of a white noise process. The vector autoregressive model is 

estimated in levels of the variables in natural logarithms. The 

VAR system in equation can be transformed into a moving 

average (MA) representation in order to analyze the system's 

response to shocks of selected variables. This is represented 

as is: 

0
t i t i

i

y   





              (6) 

 

Source: Bank of Ghana website 

Figure 1.  Quarterly Trends in Real Effective Exchange Rate (1986-2011) 
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where 
0  is the identity matrix,   is the mean of the 

process. The representation of the VAR system allows us to 

analyze the impact of one unit (e.g., standard deviation) 

change in innovations on the system variables. The MA 

representation is used to obtain the forecast error variance 

decomposition and the impulse-response function (IRF). The 

variance decomposition allows us to analyze the proportion 

of the unanticipated change of a variable that is attributable 

to its own innovations and shocks to other variables in the 

system. The IRF allows us to examine the dynamic effects of 

shocks of selected variables of interest on the real exchange 

rate. These impulse responses can, then, be graphed against 

the horizon to see the relative importance of real shocks.  

4.2. Data 

The unrestricted VAR model outlined above has been 

applied to quarterly data for Ghana over the period 1986 to 

2011. The use of quarterly data was driven by the fact that 

no monthly data are available for the real GDP variable and 

also annual data would make available time series too short. 

As indicated above, three endogenous variables consisting 

of real output (RGDP), real effective exchange rate 

(LREER) and consumer price index (CPI) are employed in 

the study. The price level is measured by overall consumer 

price index which is also used as a deflator in turning 

nominal variables into real terms. Data on CPI and REER 

were obtained from the Bank of Ghana website while real 

GDP series were compiled from the Ghana Statistical 

Service publications. 

5. Data Analysis 

5.1. Unit Root Tests 

Estimation of the VAR model requires that each of the 

variables entering the model is stationary. Series that are 

non-stationary should be transformed appropriately prior to 

estimation; otherwise finite-sample inferences may suffer 

serious distortions. Appendix 1 (Figures A1-A6) plots the 

three variables used in the VAR in levels and first differences. 

It is clear that all the three variables have trended over the 

period and it is therefore necessary to determine whether the 

variables are stationary around stochastic or deterministic 

trends. Following the general econometric techniques for 

unit roots testing, the standard Augmented Dickey Fuller 

(ADF) test is employed. As usual, the appropriate lag level 

applied in the unit root tests follows the Schwarz Information 

Criterion (SIC). In testing for a unit root, we consider the 

possibility of a linear trend in levels of the three variables. 

The ADF test statistics as shown in Table 1 indicate that the 

null hypothesis of a unit root (non-stationarity) cannot be 

rejected for all the three variables. We further used the 

Augmented Dickey Fuller tests for the first difference of the 

variables and realized all were stationary, meaning, all the 

variables are integrated of order one; that is, they have I(1) 

processes. On the basis of these results (Table 1), it would be 

appropriate to estimate a reduced form VAR of the variables 

in their first differences. 

Table 1.  Tests for Stationarity 

 Level First Difference 

Log of real output -1.417725 -11.52141 

Log of real effective 

exchange rate 
-3.455927 -5.815470 

Log of consumer price index 0.569810 -4.955287 

1 percent critical value -4.050509 -3.495677 

5 percent critical value -3.454471 -2.890037 

10 percent critical value -3.152909 -2.582041 

Note: The regressions were run with 1 lag, and with a constant and a time trend 
for the levels and only a constant for the first differences. * Test statistic 
significant at 10 percent level 
** Test statistic significant at 5 percent level 

5.2. Cointegration Tests 

As pointed out by[19], even though individual time series 

are non-stationary, their liner combination might be 

stationary. When the linear combinations of non-stationary 

variables are stationary, the variables are said to be 

co-integrated. The technique makes it possible to test the 

existence of a long-term equilibrium among non-stationary 

variables. Though there is no economic reason to expect the 

variables in the model to be cointegrated, this is necessary to 

confirm the use of the VAR framework. If they are found to 

be co-integrated then the appropriate model will be a 

structural error correction model. To test this, we employ 

Johansen co-integration tests (see[20] and[21]). The results 

of the trace and maximum eigenvalues test statistics for the 

models are presented in Tables 2 and 3. Test results indicate 

that there is no evidence of cointegration among the three 

variables in consideration, hence a VAR in first differences 

is appropriate. 

Table 2.  Tests for Cointegration Rank Test (Trace) 

Hypothesized 

No. of CE(s) 
Eigenvalue 

Trace 

Statistic 

0.05 

Critical 

Value 

Prob.** 

None 0.140625 23.18205 29.79707 0.2372 

At most 1 0.072052 8.178574 15.49471 0.4465 

At most 2 0.007802 0.775428 3.841466 0.3785 

Trace test indicates no cointegration at the 0.05 level 
* denotes rejection of the hypothesis at the 0.05 level 
**MacKinnon-Haug-Michelis (1999) p-values 

Table 3.  Tests for Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized 

No. of CE(s) 
Eigenvalue 

Max-Eigen 

Statistic 

0.05 

Critical 

Value 

Prob.** 

None 0.140625 15.00348 21.13162 0.2887 

At most 1 0.072052 7.403146 14.26460 0.4426 

At most 2 0.007802 0.775428 3.841466 0.3785 

Max-eigenvalue test indicates no cointegration at the 0.05 level 
* denotes rejection of the hypothesis at the 0.05 level 

5.3. Granger Causality Analysis 

In order to get further insights into the dynamic 

interactions and the strength of causal relations among the 
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different sources of real exchange rate fluctuations, the study 

proceeds with a Granger causality analysis. Basically, 

variable y  is said to be „Granger caused‟ by variable x  if 

x  helps in the prediction of y , that is, if the coefficients on 

the lagged sx'  are statistically significant at a given level. 

The directions of causality between the various sources of 

real exchange fluctuations signify important policy 

implications. For example, finding the direction of causality 

running from real GDP to real exchange rate means that real 

GDP may stimulate real exchange rate appreciations, which 

may in the end have consequences on the economy. Table 4 

presents the pair-wise Granger causality tests between real 

GDP, real effective exchange rate and consumer price index. 

At 5% significance level we found significant causality for 

all pairs in both directions. In all cases we reject Ho that one 

of the variables not a Granger cause of the other. In other 

words real GDP and price levels Granger-causes real 

effective exchange rate. This is a good starting point for 

building the VAR model.  

Table 4.  Pairwise Granger Causality Tests 

Null Hypothesis: Obs F-Statistic Probability 

    

    

LRGDP does not Granger Cause 

LREER 

102 2.07659 0.13089 

LREER does not Granger Cause LRGDP 2.64568 0.07607 

    

    

LCPI does not Granger Cause LREER 102 8.58166 0.00037 

LREER does not Granger Cause LCPI 2.70378 0.07200 

    

    

LCPI does not Granger Cause LRGDP 102 16.8637 5.2E-07 

LRGDP does not Granger Cause LCPI 14.3137 3.6E-06 

 

 

Figure 2.  Response to Cholesky One S.D. Innovations + 2 S.E 
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Table 5.  VAR Granger Causality/Block Exogeneity Tests 

Equation Excluded Chi 2 Df Prob > chi 2 

LREER LRGDP 5.843968 2 0.0538 

LREER LCPI 18.81434 2 0.0001 

LREER ALL 23.68745 4 0.0001 

With regards to the VAR Granger Causality test (also 

known as the Block Exogeneity test), we test if the selected 

endogenous variables should not be treated as exogenous. 

The results as shown in table 5 strongly rejects the null 

hypothesis that variable excluded from the equation does not 

cause LREER. The results indicate that all variables in the 

model can be treated as endogenous (the remaining variables 

have significant impact on them jointly, but not always 

individually). 

5.4. Impulse Response Functions 

Having confirmed the existence of unit root and 

co-integration in the series and following the debates about 

advantages and drawbacks of different VAR specifications, 

we then proceed to estimate an unrestricted VAR system in 

first differences with two lags of each variable of the three 

equations. The paper by[22] demonstrated the advantages of 

unrestricted VAR by examining impulse response functions 

in cointegrated systems. Besides[18], other researchers like 

[23],[24] and[25] have shown the strengths of an unrestricted 

VAR is superior in terms of forecast variance. An intuitive 

way to interpret the variables in the VAR model is to 

compute an impulse response function (IRF) and Variance 

Decomposition measures. The impulse response function 

(IRF) traces out how the changes in one variable impact on 

current and future values of the endogenous variables in the 

model. The impulse response functions can be used to 

produce the time path of the dependent variables in the VAR, 

to shocks from all the explanatory variables. If the system of 

equations is stable, any shock should decline to zero. This 

also means that short-run values of the variable in question 

converge to the long-run equilibrium values. An unstable 

system would produce an explosive time path. In that sense, 

short-run values of the variable will diverge from its 

equilibrium values. Figure 2 displays the impulse response 

functions of the log of first differences of the variables (real 

exchange rate, consumer price index and real GDP) to one 

standard deviation structural shocks. The combined graphs 

are based on the output of the unrestricted VAR with analytic 

response standard error over 10 periods and Cholesky 

degrees of freedom adjusted, which show the response to 

Chelosky one standard deviation innovation. Each graph as 

shown in plots in Figure 2 includes a point estimation of 

impulse response functions as well as lower and upper 

bounds for a 95% confidence interval. As usual, the solid 

lines depict the variable percent change in response to a 

standard deviation of one in the respective macro variable 

whereas the dotted lines represent the 95% error bands. 

The graph shows that the response of real effective 

exchange rate to its own shocks is contemporaneously strong 

and positive for the initial periods before it subsides to zero 

towards the end of the period. This means that any 

unanticipated increase in the real effective exchange rate 

consistently reduces the deviation between the short-term 

equilibrium values of the real effective exchange rate level 

and its long-run equilibrium values. The response of LREER 

to an unexpected shock to consumer price index is consistent 

but less persistent over the time horizons. It starts first by 

causing the deviation between the short-run equilibrium 

values of real effective exchange rate to decline after an 

unanticipated increase in consumer prices. However, the real 

effective exchange rate when disturbed by a shock in 

consumer prices could be stabilized only after the eighth 

quarter. Thereafter, it stabilizes and remains permanent. The 

impulse response functions for consumer prices and real 

GDP as a result of unanticipated shocks are also shown in the 

figure 2. Finally, an unexpected shock to LRGDP also has a 

predictable and stable relationship with real effective 

exchange rate. As can be observed from the graph, the 

impact of the shock will first cause LREER to increase 

(appreciate) up to 2nd quarter and thereafter wanes and tends 

to decrease (depreciate) till the 7th quarter is reached. 

Ultimately, the disturbance by a shock in real GDP is 

stabilized in the 10th quarter. This is also consistent with the 

positive supply-side effect which causes prices on 

non-tradables to all and leads to the depreciation of the local 

currency. 

5.5. Variance Decomposition 

Table 6.  Variance Decomposition of LREER: VAR, 1986-2011 (in percent 
of total variance) 

Period      S.E           LREER       LCPI         LRGDP 

1 0.037046 100.0000 0.000000 0.000000 

2 0.042682 89.17321 6.985931 3.840861 

3 0.044572 87.27883 8.540660 4.180514 

4 0.045581 85.41119 10.58906 3.999749 

5 0.046368 83.42949 12.17426 4.396256 

6 0.047021 81.44831 13.22018 5.331512 

7 0.047316 80.51067 13.60615 5.883180 

8 0.047324 80.48539 13.63136 5.883251 

9 0.047562 79.68561 13.64637 6.668022 

10 0.048385 76.99774 13.72568 9.276582 

While impulse response functions trace the effects of a 

shock to one endogenous variable on other variables in the 

VAR, the alternative variance decomposition technique 

measures the proportion of forecast error variance in one 

variable explained by innovations in itself and the other 

variables. Thus, from the VDC, we can measure the relative 

importance of fluctuation of say, nominal or real shocks to 

variations in real exchange rate. To identify orthogonalised 

innovations in each of the variables and the dynamic 

responses to such innovations, variance-covariance matrix of 

the VAR was factorized using the Choleski decomposition 

method suggested by[26]. The results of the forecast error 
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variance decomposition of the endogenous variables, at 

various quarters, generated by the three-variable, reduced 

form VAR model are shown in table 6. 

Usually own series shocks explain most of the error 

variance, although the shock will also affect other variables 

in the system. As expected, the results show that the 

percentage of variance explained by own shock for real 

exchange rates declines to about 89 percent in the second 

quarter and continues falling until it ends with an average of 

around 77 percent at the end of the 10th period. This indicates 

that real exchange rate is highly endogenous with the 

remaining factors accounting for the volatility in real 

exchange rate to varying degrees. The VDC demonstrate the 

significant role played by the nominal variables. For 

example, at the second quarter, the fraction of real exchange 

rates forecast error variance attributable to variations in 

consumer prices is about 7.0 percent. It then increases from 

the third quarter up to about 12.1 percent and by the end of 

the 10th quarter, the contribution averages around 13.7 

percent. The variance of real GDP accounts for about 3.8 

percent in the second quarter, increases to about 4.4 percent 

in the 5th quarter and increases further in the long term with 

an average value of 9.3 percent. It is also important to 

consider the ordering of the variables when conducting these 

tests, as in practice the error terms of the equations in the 

VAR will be correlated, so the result will be dependent on 

the order in which the equations are estimated in the model. 

The results did not significantly change with different 

ordering for the variables in the model. The overall findings 

confirm the importance of nominal variables in contributing 

to real exchange rate fluctuations in Ghana.  

6. Conclusions and Policy Implications 

Based on the assumption that there are several channels 

through which the exchange rate fluctuations can be 

perpetuated and that the ultimate effect on the economy may 

be muted or lessened depending on the actions or inactions of 

the fiscal and monetary authorities, this study employs the 

VAR methodology based on quarterly data for Ghana from 

1986 to 2011 to analyze the relative importance of consumer 

prices and supply side shocks for fluctuations in the real 

effective exchange rate. The study has been able to establish 

Granger-causal relationships between real effective 

exchange rate and its fundamentals. Both supply and 

nominal shocks are very important in cushioning the real 

exchange rates against the appreciation in order to minimize 

the conventional Dutch Disease effects. The results show 

that consumer price increases (nominal shocks) contribute 

significantly to real effective exchange rate appreciations in 

Ghana. Policy should therefore be aimed at using additional 

inflows (such as additional oil revenues from new discovery) 

in Ghana to boost domestic production of tradable which 

would maintain higher export volumes. Additional resources 

should particularly be spent on a variety of investment goods 

such as machinery, spare parts and raw materials. The 

implementation of export friendly policies by government 

should also prove effective in moderating inflationary 

pressures induced by the additional inflows. It should be 

noted that this model serves only to indicate a possible 

equilibrium level based on the given economic 

fundamentals. 

Appendix 1: Time Series Plots (Figure A1 – A6) 

 

Figure A1.  Time-Series Plot of log of Real Effective Exchange Rate (Levels) 
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Figure A2.  Time-Series Plot of logs of Consumer Price Index (in levels) 

 

Figure A3.  Time-Series Plot of log of Real GDP (in Levels) 

 

Figure A4.  Time-Series Plot of Real Effective Exchange Rate (First Differences) 
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Figure A5.  Time-Series Plot Consumer Price Index (in first differences) 

 

Figure A6.  Time-Series Plot of Real GDP (in first differences) 
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Appendix 2: Studies on the sources of real exchange rate fluctuations (RERF) 

Author 
Time Frame, Data Frequency 

and Sample 

Variables and SVAR 

Specification 
Sources of RERF 

Bayoumi and Eichengreen (1992) 
1953-1998, Annual, G-7 

countries 

Real GDP and GDP deflator, 

Bivariate 

Dispersion of supply shocks but 

not their magnitude 

Lastrapes (1992) 

1973-1989, Monthly, USA, 

Germany, UK, Japan, Italy, 

Canada 

Real exchange rate (RER), and 

nominal exchange rate, Bivariate 
Real Shocks 

Evans and Lothian (1993) 
1975-1989, Monthly, Italy, 

Japan, Germany and UK 
RER and price level, Bivariate Real Shocks 

Clarida and Gali (1994) 
1974-1992, Monthly, Japan, 

Germany, UK, and Canada 

Real Output, RER, price level, 

Trivariate 

Nominal shocks for Japan and 

Germany; Real Shocks in the UK 

and Canada 

Chadha and Prasad (1997) 1975-1996, Quarterly, Japan 
Real output, RER, price level, 

Trivariate 
Real Shocks 

Weber (1997) 
1971-1994, Monthly, USA, 

Germany, Japan 

Labour input, real output, RER, 

real money supply and price level, 

5 dimensional VAR 

Demand shocks 

Chen and Wu (1997) 
1981-1994, Quarterly, Japan, 

Korea, Taiwan, Philippines 

RER and price level (CPI), 

Bivariate 
Real Shocks 

Thomas (1997) 1979-1995, Monthly, Sweden 
Relative output, RER and relative 

price level, Trivariate 

Supply and demand shocks 

(higher fraction for demand 

shocks) 

Enders and Lee (1997) 
1973-1992, Monthly, Canada, 

Germany and Japan 
RER and NER, Bivariate Real Shocks 

Lee and Chin (1998) 

1979-1994, Monthly, USA, 

Canada, UK, Japan, Germany, 

France and Italy 

RER, Current account, Bivariate Real Shocks 

Funke (2000) 1980-1997, Quarterly, UK 
Real output, RER, price level, 

Tri-variate 

Real Shocks (demand 

innovations) 

Dibooglu and Kutan (2001) 
1990-1999, Monthly, Hungary 

and Poland 
RER and price level, Bivariate 

Real Shocks in Hungary; 

Nominal shocks in Poland 

Appendix 1 (continued): Studies on the sources of real exchange rate fluctuations 
(RERF) 

Author Time Frame, Data Frequency and Sample Variables and SVAR Specification Sources of RERF 

Soto (2003) 1990-1999, Monthly, Chile RER and interest differential, Bivariate 

Real shocks in the long run 

and nominal shocks in the 

short run 

Borghijs and Kuijs 

(2004) 

1993-2003, Monthly, Czech Republic, 

Hungary, Poland, the Slovak Republic and 

Slovenia 

NER, real output, Bivariate and trivariate Nominal shocks 

Chowdury (2004) 

1980-1996, Monthly, Chile, Columbia, 

Malaysia, Singapore, South Korea, and 

Uruguay 

RER and NER Bivariate Real Shocks 

Wang (2004) 1980-2002, Annual, China 
Real Output, RER and relative price 

level, Trivariate 
Real Shocks 

Kontolemis and Ross 

(2005) 

1986-2003, Monthly, Poland, Latvia, 

Slovakia, Czech Republic, Cyprus, Estonia 

and Lithuania 

RER, NER, relative interest rates and 

relative credit; Bivariate, Trivariate and 

4-dimensional VAR 

Real Shocks (demand 

shocks) 

Stazka (2006) 

1995-2005, Monthly, Czech Republic, 

Estonia, Hungary, Latvia, Lithuania, Poland, 

Slovakia and Slovenia 

RER, Industrial production index and 

price level, Trivariate 

Nominal shocks in non 

ERM II countries and 

Latvia; Real demand 

shocks in ERM II countries 

Juvenal (2009) 1976-2007, Quarterly, US 
Real GDP, real consumption, price level, 

RER, interest rates and trade balance 
Real Shocks 

Chanthapun (2009) 
1982-2006, Quarterly, Australia, Canada and 

New Zealand 

RER, real GDP per capita, real 

commodity price index, government 

spending and real interest rate 

Real Shocks 

Kubo (2013) 1997-2012, Monthly, Myanmar NER and RER Real shocks 

Note: Portions of this summary were adapted from Daly (2007) 
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Appendix 3: Vector Autoregression 
Estimates 

Date: 11/01/13   Time: 04:20  

Sample (adjusted): 1986Q4 2011Q4  

Included observations: 101 after adjustments 

Standard errors in ( ) & t-statistics in[ ] 

    

    

 DLREER DLCPI DLRGDP 

    

    

DLREER(-1) 0.739809 0.155433 0.267897 

 (0.12968) (0.16726) (0.07478) 

 [5.70494] [0.92927] [3.58231] 

    

DLREER(-2) -0.201748 -0.446669 -0.264604 

 (0.13425) (0.17316) (0.07742) 

 [-1.50274] [-2.57946] [-3.41770] 

    

DLCPI(-1) -0.484291 -0.182004 -0.345463 

 (0.13038) (0.16816) (0.07519) 

 [-3.71452] [-1.08230] [-4.59474] 

    

DLCPI(-2) 0.237156 0.591627 0.326906 

 (0.12121) (0.15634) (0.06990) 

 [1.95663] [3.78435] [4.67692] 

    

DLRGDP(-1) 0.618542 1.769243 2.020628 

 (0.25905) (0.33413) (0.14939) 

 [2.38773] [5.29509] [13.5259] 

    

DLRGDP(-2) -0.583166 -2.062805 -1.496348 

 (0.28723) (0.37047) (0.16564) 

 [-2.03034] [-5.56807] [-9.03386] 

    

C 0.007960 0.028640 0.005404 

 (0.00706) (0.00910) (0.00407) 

 [1.12764] [3.14559] [1.32756] 

    

    

R-squared 0.349394 0.391035 0.716517 

Adj. R-squared 0.307865 0.352165 0.698422 

Sum sq. resids 0.129004 0.214617 0.042902 

S.E. equation 0.037046 0.047782 0.021364 

F-statistic 8.413429 10.06004 39.59820 

Log likelihood 193.1705 167.4654 248.7674 

Akaike AIC -3.686544 -3.177532 -4.787473 

Schwarz SC -3.505298 -2.996286 -4.606227 
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i A summary of some of the studies on the sources of real exchange rate has been summarized in appendix 1.  

ii Prominent studies that have tried to investigate the sources of real exchange rates fluctuations are summarized in the appendix.  


