
 

 

 

Abstract—This paper seeks to investigate the causal relationship 

between oil prices and US dollar exchange rate. The empirical 

analysis starts by trying to determine whether there was a link 

between the price of oil and the US exchange rate against the euro, 

firstly by analyzing the time series properties of the data which is 

followed secondly by examining the nature of causality among the 

variables. The application of Engle-Granger approach of 

cointegration and Granger causality tests made it clear that the 

direction of the causality is from exchange rate to oil price over 

01/05/2008 to 01/02/ 2013. 
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I. INTRODUCTION 

HE link between the oil price and the US dollar exchange 

rate is attracting the interest of many economists, 

especially after the successive oil shocks in recent years, 

energy markets have become more complex, volatile and 

characterized by strong fluctuations. The confrontation 

between oil supply and demand sets each day an unstable 

equilibrium based on many factors. We care in this paper only 

on the relation between oil prices and us exchange rate.  

II. METHODOLOGY 

A. Granger Causality Tests Effect 

Several studies have been devoted to the study of causality 

between variables (Granger, 1969; Sims, 1972). Furthermore, 

we carried out the Granger causality test where Granger (1969) 

proposed a time series data based approach in order to 

determine causality. For example if we want to explore the 

causal relationship between oil prices (pt) and US exchange 

rate against the euro (yt) 
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With n the number of lags 

If ßi coefficients are jointly significantly different from zero, 

the Granger test suggests that oil prices (pt) is a cause of US 

exchange rate against the euro (tct)     if λi is jointly 

significantly different from zero, the Granger test suggests that 

US exchange rate against the euro (tct) is a cause of oil prices 

(pt).  

If the two causalities are verified, we can conclude the 

return causality "feedback causality" between the two 

variables. 

B. Causality Test and Cointegration Variable  

The relationship causality between different time series is 

based as following steps:  

 Unit Root Tests  

The vector error correction model results to lead us to 

examine the stationary of the series. A stochastic process is 

stationary if its first and second moments are constant.   

Analytically, yi is stationary if: 
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With  Γy (h) is a finite covariance matrix.  

Dickey-Fuller (DF) tests is that the non-stationary statistical 

series. In other words, this test detects the presence or absence 

of a unit root. 

Base models of the construction of this test are:   
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By using the statistical Student’s   
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unit root test using: 
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To get a broader view, Dickey-Fuller took an autoregressive 

process  of higher order known as the Augmented Dickey-

Fuller (ADF). This test is represented as a following: 
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 Cointegration  

The main objective of this paper is to assess not only the 

pairwise nature of causality among the variables, but, also the 

short run and long run dynamic impact as well, we tested for 

cointegration using two well known approaches: the one 

developed by Engle and Granger (1987) and the other one by 

Johansen (1988).  

Engel - Granger Method 

The Engle–Granger test is a procedure that involves an OLS 

estimation of a pre-specified cointegrating regression between 

the variables. This was followed by a unit root test performed 

on the regression residuals previously identified. We applied 

the Engle-Granger two-step procedure: 

Step 1: Static regression between integrated variables.  

Step 2: Test to verify the residual stationary. 

This procedure has some weaknesses, as the test is sensitive 

to which variable is used as a conditioning left-hand-side 

variable, which is problematic in the case of more than two 

variables. 

Johansen method  

Johansen developed the maximum likelihood estimator for 

cointegration analysis. Johansen’s cointegration test is used as 

a starting point in the vector autoregression (VAR) model. The 

vector autoregression model of order p  

(VAR (p)) is constructed as a following 

 equation: 
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The number of cointegrating relationship of the system is 

based on determining the rank of the matrix ∏. Three cases are 

distinguished: 

- If rank ∏=0, then the matrix ∏ is null and the VAR model 

to writing as a VAR in difference.  

- If rank ∏ = n, then the matrix ∏ is full rank and yt is 

stationary. 

- If 0 < rank ∏ = r <n, then there are r cointegrating 

relationship between the process which consists Yt. 

The Lokelihood ratio is the ratio that gives the LR statistic 

defined as follows: 
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With T: The number of observations  

       λ : The eigenvalue of the matrix ∏    

        K: number of variables  

         r: rank of matrix ∏    

The number of cointegrating relationship is determined by 

through a sequential procedure. The decision rule is as a 

following:   

- If rank ∏=0 (r = 0), we test the hypothesis H0: r = 0 

against H1: r>0, if LR is greater than the critical value, we 

reject H0 and we move to the next step. 

- We test the hypothesis H0: r = 1 against H1: r> 1 if H0 is 

rejected, we proceed to the next test.  

- If after rejecting the various hypotheses H0, the last step, 

we test H0 r = K-1 against H1: r = K.  

C. An Error Correction Model  

 For interpret the vector error correction model found in the 

different regression equations. Indeed, an error correction 

model (ECM) can detect the dynamics of short-term and long 

term of a variable around its stationary equilibrium value. 

Thus, for an adjustment error correction requires that the sign 

of the coefficient of the residual is negative and statistically 

significant. In this regard, the higher the absolute value of the 

coefficient is higher, faster we reach the long-run equilibrium.  

The model error correction reads: 
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With zt-1the error correction term to resulting from 

estimating the cointegrating relationship, ɛ is the error term 

stationary  

1 2 0  
 

D. Causality Test  

The causality test based on the model vector error 

correction has the advantage of providing a causal relationship 

even if no estimated coefficient of lagged variables used is 

significant. Thus, an error correction model after processing 

can be rewritten as following equations:   
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From these both equations, pt does not cause yt the sense of 

Granger if φi=ψ=0, yt does not cause pt if δi=θ=0. 

III. EMPIRICAL RESULTS 

The variables that we used in our application are the oil 

price (pt)  and US exchange rate against euro Figure 1 shows 

the evolution of oil price between 01/05/2008 to 01/02/ 2013. 

20

40

60

80

100

120

140

2008 2009 2010 2011 2012

P

 

Fig. 1 The evolution of oil price 

 

Figure 2 shows the exchange rate of us dollar to euro of the 

same period 
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Fig. 2 The exchange rate of us dollar to euro 

 

A. Unit Root Tests 

Table I (test of serie p) and Table II (test of serie tc) 

represents the results of unit root tests. The results show that 

all the series are non stationary at level. Taking the variables in 

their first difference, results show that all are I(1) at 1 percent 

level of significance.  

 

 

 
 

TABLE I 

AUGMENTED DICKEY-FULLER UNIT ROOT TEST ON D(P) 

  t-Statistic   Prob.* 

ADF test statistic  -4.427800 0.0000 

 

Test critical values: 

 

1%  

5%  

10%  

-2.606911 

-1.946764 

-1.613062 

 

 

TABLE II 

AUGMENTED DICKEY-FULLER UNIT ROOT TEST ON D(TC) 

  t-Statistic   Prob.* 

ADF test statistic  -5.514458 0.0000 

 

Test critical values: 

 

1%  

5%  

10%  

-2.606911 

-1.946764 

-1.613062 

 

B. Johansen Cointegration Tests 

Table III presents the test results for the number of 

cointegrating vectors. The results show that the trace statistic 

suggests the presence of one cointegrating equation among the 

two variables. 
TABLE III 

JOHANSEN COINTEGRATION TEST 
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No. of CE(s) 
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C. Unit root test of residuals 

Table IV presents the results of Unit root tests for residuals 

equation cointegration  
TABLE IV 

AUGMENTED DICKEY-FULLER UNIT ROOT TEST ON ECT 

  t-Statistic Prob.* 

ADF test statistic  -5.582215 0.0000 

 

Test critical values: 

 

1% 

5% 

10% 

-2.606911 

-1.946764 

-1.613062 

 

D. Granger Causality Test 

Causality tests between oil prices and US exchange rate 

against the euro shows the existence of a unidirectional 

causality emanates from US exchange rate to oil price. Table 

V presents the results of pairwise Granger causality among two 

variables 
 

TABLE V 

GRANGER CAUSALITY TEST 

 

 Null Hypothesis: 
 

 

Obs 
 

 

F-Statistic 
 

 

Prob.  
 

 

 TC does not Granger Cause P 

 

 P does not Granger Cause TC 
 

 

 56 
 

 

 3.21126 

 

 1.94855 
 

 

0.0486 

 

0.1529 
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IV. CONCLUSION 

In this paper, we have to tried to determine whether there 

was a link between the price of oil and the US real exchange 

rate against the euro. our results have shown that there exists a 

short and long term relation between the two series. The 

application of Johansen cointegration and Granger causality 

tests made it clear that the direction of the causality is from 

exchange rate to oil price over 01/05/2008 to 01/02/ 2013. 

REFERENCES   

[1] Dickey; D.A et Fuller; W.A (1988), «Likelihood ratio statistics for 

autoregressive time series with a unit root», Econometrica, Vol. 49, 

pp:1057-72 

[2] Engle; R.F et Granger; C.W.J (1987), «Cointegration and error 

correction: representation, estimation, and testing», Econometrica, Vol 

55, n° 2, pp: 251-76. 
[3] Zhou , Su (1995) , The response of real exchange rates to various 

economics hocks , southern economic journal m Vol.61 , No.4 , PP.936 

–958 . 
[4] Sadek Melhem and Michel Terraza (2007) , the oil single price and the 

dollar agricultural and Resources economics , west university and 

resource economic , west Virginia university , PP.1 – 35 . 
[5] Amaira Bouzid; “the Relationship of Oil Prices and Economic Growth 

in Tunisia: A Vector Error Correction Model Analysis”, The Romanian 

Economic Journal, March  2012. 
 

 

 

 

International Journal of Humanities and Applied Sciences (IJHAS) Vol. 2, No. 5, 2013 ISSN 2277 – 4386 

168




