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Measuring the relationship between crude oil prices and the dollar exchange rate against
major currencies using the ARDL methodology
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Abstract:

The price of crude oil is subject to many economic and geopolitical
factors, including the exchange rate of the dollar against the major
international currencies (the euro, the British pound, the Japanese yen
and the Chinese yuan). The research aims to reveal the nature of the
relationship and causation between the exchange rate of the US dollar
against the major currencies and the prices of crude oil in global
markets. The results of estimating the model according to the (ARDL)
methodology showed the existence of a co-integration between the
studied variables, meaning that there is a long-term relationship
between the exchange rate The dollar against the currencies under
study and the prices of crude oil in the global market, with a negative
causal relationship in the short and long terms and in one direction,
moving from the exchange rate of the dollar against the euro and the

Japanese yen to the price of crude oil.
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Log PP=Log A + a;Log EUR +a, log GBP + a;Log JPY +a, log CNY+
Ui
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|UNIT ROOT TEST RESULTS TABLE (ADF)
[Null Hypothesis: the variable has a unit root
At Level
i PP EUR GBP JPY CNY
|With Constant t-Statistic  -2.7249 -1.7651 -1.1176 -1.4522 -2.0479
Prob. 0.0717 0.3970 0.7088 0.5557 0.2663
i * n0 n0 n0 n0
|With Constant & Trend t-Statistic  -2.6936 -2.5417 -2.6848 -1.4706 -0.6691
Prob. 0.2405 0.3079 0.2441 0.8364 0.9733
i n0 n0 n0 n0 n0
|Without Constant & Trend t-Statistic  -0.5914 0.1293 0.7295 -0.1037 -1.3818
Prob. 0.4601 0.7222 0.8715 0.6467 0.1549
n0 n0 nQ nd n
At First Difference
i d(PP) d(EUR) d(GBP) d(JPY) d(CNY)
|With Constant t-Statistic  -9.9789  -14.2949  -13.4620 -13.4000 -9.9216
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000
EERE Er el EEEK EEE TEE
|with Constant & Trend t-Statistic  -9.9894 142843  -13.4248 -13.3789 -10.2634
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000
EERE Er el EEEK EEE TEE
|without Constant & Trend t-Statistic  -9.9996  -14.3256 -13.4343  -13.4381 -9.8404
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000
EERE Er el EEEK EEE TEE

Eviews10 Sbaayl gl o sldieYl Laldl e ¢ -1 juaall
(PP) Gsummountd JLER1(2) Jsaa

TUNIT ROOT TEST RESULTS TABLE (PP)
Null Hypothesis: the variable has a unit root
At Level
FP EUR GBP JPY CNY
With Constant t-Statistic  -2.5782 -1.8629 -1.3281 -1.5595 -2.0279
Frob. 0.0993 0.3494 0.6163 0.5013 0.2748
* n0 n0 n0 n0
With Constant & Trend t-Statistic  -2.5259 -2.6531 -3.1339 -1.5756 -0.4699
Prob. 0.3154 0.2575 0.1015 0.7992 0.9842
n0 no n0 n0 no
Without Constant & Trend t-Statistic  -0.5112 0.1304 0.6081 -0.1172 -1.3837
Prob. 0.4940 0.7225 0.8469 0.6421 0.1544
n0 n0 n0 n0 n0
At First Difference
d(PP) d(FEUR) d(GBP) d(JPY) d(CNY)
With Constant t-Statistic  -9.9804 142862 135712 -13.4209 -9.9604
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000
wEE Er el *EE wEE EEEK
With Constant & Trend t-Statistic  -9.9894 142761 -13.5374 -13.4002 -10.2756
Prob. 0.0000 0.0000 0.0000 0.0000 0.0000
Without Constant & Trend t-Statistic  -10.0008 -14.3159 -13.5674 -13.4556  -9.8845
Frob. 0.0000 0.0000 0.0000 0.0000 0.0000
wEE Er el *EE wEE EEEK
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.zl pal (Bound Test) 2 sl mgia aladinl
ARDL g sl eUad SIA jlasi¥) o3 sad a1 "G
Agaal) Apladl) Aaleall sl 23 8 Valaall ol dabise il gy g Buae O glas ¢l jal o
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PP = oy + 0, EUR + a3GBP + 04JPY + asCNY + U .o cev v e e e e e, (1)
s e sl (YOO eV er) o e Calis ddayy zdsalll i il W mam g (3) Jsaalls
gl da B Jasd L3S z35aill Canagi (Y4) Jadl G e (AIC)(Akaike) <hiSi las
O 3 (Eviews10 baay) mdijll)aadinall iyl Jd (o LED lanaas Siyy el
Calail) aae o 138 5 ey BT Sga g ade i (+) 5 Baal saad Ly Llas i () il
Lag i) il (£) Joanll mazmsyy , zdsaill & ol i) (o yaaie JS0 zalipll ladasy 1)
. (AIC)(Akaike) ST e 3l Al s (Y)SI rea s

ARDL gjsall glaidd (S jlaad¥) i gad a85(3) J g

Ciependent Variable: LGDP

Method: ARDL

Drate: OF/25/M1E8 Time: 2214

Sample (adjusted): 1972 2016

Included observations: 45 after adjustments

Maximum dependent lags: 2 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LCKD LEMP LHC LEXOIL LOGMA
LSO

Fixed regressors: @AFTER(19807) @AFTER19907)

rMumber of models evalulated: 1458

Selected Model: ARDL{Z, 2,0, 1, 2, 2, 1)

variable Coefficient Std. Error t-Statistic Prob.*
LGDP(-1) 0.365549 0.244878 1.492780 0.1475
LGDP(-2) -0 669616 0.202446 -3.307623 0.0028
LCKD -0.105345 0.123081 -0.855902 0.2999
LCKD(-1) 0.585969 0151709 3.862449 0.0007
LCKD(-2) -0.356262 0.098975 -3.599531 0.00132
LEMP 0.074810 0.381795 0.195942 0.8462
LHC 0.020520 0.324219 0.063289 0.9500
LHC-1) O.7FFETF02 0.240617 2280283 0.0210
LEXCHL 0.229542 0.038672 5935681 0.0000
LEXOIL{-1) -0. 147588 0063713 -2.216449 0.0287
LEXOIL{-2) 0.108364 0.048313 2242939 0.0336
LG -0.260918 0.137269 -1.899402 0.0687
LOGMA-1) -0.149440 0125881 -1.187154 0.2459
LOGMA(-2) 0.386653 0.105269 32673004 0.0011
LGOW 0.1TOEST 0.124346 1.372440 01817
LSO (-1) -0.248216 0117679 -2.109261 0.0447
@AFTER(19807) 0.196395 0.155465 1.263298 02177
E@AFTER(19907) 0.407832 0.1297329 3.143472 0.0041
- -1.180297 2271755 -0.519553 0.6078
R-squared 0.azs5z292 Mean dependent var 1014194
Adjusted R-squared 0.975110 S.0D. dependent var 0697781
S E. ofregression 0110085 Akaike info criterion -1.2739245
Sum squared resid 0.215088 Schwarz criterion 05164322
Log likelinood 47 78302 Hannan-CGuinn criter. -0.994876
F-statistic a6 76654 Churbin-Watson stat 1. 726312
Prob(F-statistic) 0000000
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Akaike Information Criteria (top 20 models)
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(+,90Y3)  dad csl A Breusch —Godfrey Correlation LM Test _laal dVa
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.044277 Prob. F(2,178) 0.9567
Obs*R-squared 0.094477  Prob. Chi-Square(2) 0.9539

Eviews10 Suas) mali il e alaie Wi &slll slael (e -1 jaadl)
(5) ds=
Cplll il pe A )\-\33\

Heteroskedasticity Test: ARCH

F-statistic 3.358556  Prob. F(1,187) 0.0684
Obs*R-squared 3.334587  Prob. Chi-Square(1) 0.0678

Eviews10 ibaayl il o el Lald) e g -1 juaall
3 (Jarque-Bera) Juia¥ dllaa¥l dal of asi Gagda by 55 de e 3l o)) maca sl
e S Al adal) dam i by Wiy Y dgle 5 (+,00) e ST as (), FTIVYR) caly
JSal) b e sa WSy Landa b s de e Ll ol omnlal) o sil) ASGa 815l o) gia

S
Histogram-Normality TEST gasaill A s (sl g 358l JLIA)(3) Jsa
20
Series: Residuals
Sample 2004M03 2019M12
16 - Observations 190
1 - Mean -2.64e-14
12 I - Median 0.225681
— Maximum 14.30202
Minimum -14.58890
8 - Std. Dev. 5.007674
Skewness -0.207193
Kurtosis 2.969597
4 |
Jarque-Bera 1.366739
Probability 0.504913
0 H————— i T ’—“

7 T 1
-14 -12 -10 8 6 4 -2 0 2 4 6 8 10 12 14
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(The Bound Test Approach to Cointegration)
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(PF)

Selected Model: ARDL(2, 1, 1,1, 0}

Case 2: Restricted Constant and Mo Trend
Date: 05/24/21 Time: 09:28

Sample: 2004M01 2019M12

Included observations: 190

F-Bounds Test Mull Hypothesis: No levels relationship
Test Statistic Value Signif. 1{%)] (1)
Asymptotic: n=1000
F-statistic 3864623 10% 22 3.09
k 4 5% 2.56 3.49
2.5% 2.88 3.87
1% 3.29 4.37
Actual Sample Size 190 Finite Sample: n=80
10% 2.303 3.22
5% 2 688 3.698
1% 3.602 4787
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ARDL Error Correction Regression
Dependent Variable: D(PF)

Selected Model: ARDL(2,1, 1,1, 0)

Case 2: Restricted Constant and Mo Trend
Date: 05/24/21 Time: 09:34

Sample: 2004M01 2019M12

Included observations: 190

ECM Regression
Case 2: Restricted Constant and Mo Trend

Variable Coefficient  Std. Error  t-Statistic  Prob.
D{PP(-1}) 0243460 0.058004 4 197286 0.0000
D(EUR) -82 35860 2198757  -3.745689 0.0002
D{(GBP) -101 6528 28 29047  -3.593181 0.0004
D{JPY) 0.355161 (0.139883 2538978 0.0120
CointEg(-1)* -0.115888 0023739 -4.881787 0.0000
R-squared 0401362 Mean dependent var QATTT3T
Adjusted R-squared (0388418 5.D.dependent var 6472228
S.E. of regression 5061521 Akaike info criterion 6107175
Sum squared resid 4739514 Schwarz criterion 6.192623
Log likelihood -575.1816  Hannan-Quinn criter. 6.141788

Durbin-Watson stat 2.015595
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(PF)

Selected Model: ARDL(2, 1, 1,1, 0}

Case 2: Restricted Constant and Mo Trend
Date: 05/24/21 Time: 09:28

Sample: 2004M01 2019M12

Included observations: 190

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient  Std. Error t-Statistic Prob.
EUR -160.0619 8711345 -1.837396 0.0678
GBP -16.51574 7248917 0227837 0.8200
JPY -0.695752 0.359836  -1.933525 0.0547
CMNY -10.73991 6.763768 -1.587859 01141

C 361.9778 5H5.84948 6481309 0.0000

EC =PP - (-160.0619"EUR -16.5157*GBP -0.6958*JFY -10.7399*CNY +
361.8778)
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Pairwise Granger Causality Tests
Date: 05/28/21 Time: 16:49
Sample: 2004M01 2019M12

Lags: 1

Null Hypothesis: Obs F-Statistic  Prob.
EUR does not Granger Cause PP 191 377806  0.0h34
PF does not Granger Cause EUR 025262 (06158

Pairwise Granger Causality Tests
Date: 05/28/21 Time: 16:53
Sample: 2004M01 2019M12

Lags: 1

Null Hypothesis: Obs F-Statistic  Prob.
GBP does not Granger Cause PP 191 027239 086023
PP does not Granger Cause GBP 0.34682  0.5566

Pairwise Granger Causality Tests
Date: 05/28/21 Time: 16:55
Sample: 2004M01 2019M12

Lags: 1

MNull Hypothesis: Obs  F-Statistic  Prob.
JPY does not Granger Cause PP 191 857644  0.0038
PP does not Granger Cause JPY 0.02200 08822

Pairwise Granger Causality Tests
Date: 05/28/21 Time: 16:56
Sample: 2004M01 2019M12

Lags: 2

Null Hypothesis: Obs F-Statistic  Prob.
CMY does not Granger Cause PP 190 121385 02995
PP does not Granger Cause CNY 232722 01004
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