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OPEC

81.5%
world’s proven crude
oil reserves

31.5% of GDP

ALGERIA

3" largest oil
producer In Africa

65.5% of budget
revenues

ranked the 15th
globally

93.48% of export
earning
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How do oil price fluctuations affect on inflation in Algeria?

Does similarly changes in oil price affects and inflation rates in Algeria?

Where does the significant effect lie regarding the non-linearity of oil price
impact?




Hypothesis

Fluctuating oil price has an asymmetric effect on inflation
in Algeria.

The effect of oil price increase Is considerably significant
compared to oil price decrease.

High dependency on hydrocarbons and reliance on
importation to satisfy the local demand are the main causes
of inflation in Algeria.




The present work
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The impact of oil price changes on inflation rates in Algeria from its
experience during 1970-2015

The nonlinear

autoregressive

distributed lags
(NARDL) with multiple

The expectations-
augmented Phillips

curve
unknown threshold

decompositions model




Differences between linear ARDL and( NON LINIEAR ARDL )

Most of researchers ask a question what is difference between ARDL and
NARDL?
- ARDL Model is linear Relationship and NARDL is non linear Relationship




- NARDL This approach enables us to make a distinction
between the positive and negative shocks of oil price effect on
Inflation

- Measure cointegration of nonlinear autoregressive distributed
lag (NARDL) model in which short- and long-run
nonlinearities are introduced via positive and negative partial
sum decompositions of the explanatory variables.



metric dynamic multipliers
e traverse between the short-
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Steps for estimate NARDL Model

We must to check the stationarity of all variable in order to
confirm that we don’t have any variable which stationary at
second difference or follow TS processus .

Estimate ARDL Model
Test cointegration, using bound test
Run NARDL

Check the asymmetries with Wald test, even from the step 4
we understand either asymmetric relationship exist or not
but we can check it for further confirmation via Wald test.






o Model specification |

I

Inf=B,+B,Gdp +B, Oilp +e,

2

Oilp_pos=Y Aoilp- ' Oilp_negt=> Aoilp-
pos=> max(Aoilp-pos,0) , neg=> min(Aoilp-neg,0)

Inf, = a,+ a,Gdp+ a, Oilp_pos + a ;0ilp_neg+e,

Alnft=a,+ a, Inf_;+ a, Gdp,_;+ @; 0llp_pos;_;+ a, 0ilp_neg,_, + > Pi_; v, Alnf,,

+ > 921 Y2 AGAPy, + > ™oy ¥5; AOIp_pos,; + > ™, v, AOIlp_neg, ,
+ U,

short-run influences of oil short-run influences of
price increases on inflation oil price decreases on
rates inflation rates




Unit root test (ADF)

s a—

H,: existence of unit root (non stationary)
t-statistic > critical values =» accept H,

7

Null Hypothesis: INF has a unit root Null Hypothesis: D{INF) has a unit root
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 0 {Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxlag=3)

t-Stafistic ~ Prob* t-Statisic ~ Prob*

Augmented Dickey-Fuller test statistic 2201343 04773 Augmented Dickey-Fuller test statistic 6.277369  0.0000
Test critical values: 1% level -4 175640 Test critical values: 1% level -1.588500

A% lavel 3513075 5% level 2829734

10% level -3.186854 10% level -2 603064

Stationary




Null Hypothesis: GDP has a unit root Null Hypothesis: DIGDF) has a unit roat
Exogenous: Constant, Linear Trend Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9) Lag Length: 0 (Automatic - based on SIC, maxag=9)

-Gtatistic t-Stafistic

Augmented Dickey-Fuller test statistic -2 765606 Augmented Dickey-Fuller test statistic -3.774259
Test critical values: 1% level -4.180911 Test critical values: 1% level -3.588508
A% level -1515523 8% level -2.020734
10% level -3.188259 10% level -2 603064

Null Hypothesis: QILP has a unit root Null Hypothesis: D(OILP) has a unit root
Exogenous: Constant Linear Trend Exogenous: Constant

LagLength: 0 (Automatic - Dased on 3IC, marlag=0) Lag Length: 0 (Automatic - based on SIC, maxlag=9)

otatistic  Prob? Fotatistic  Prob?

Aligmented Dickey-Fuller test statistic 1974526 05940 Augmented Dickey-Fuller tast statistic 1987277 0.0002
Test critical values: 1% level -4.175640 Test critical values: 1% level -3.588509

5% level 3513075 5% level 292073

10% level -3.186854 10% [evel -2.603064




T
Stationarity test (KPSS)

H,: the serie is stationary
LM statistic > critical values =» reject H,

Null Hypathesis: INF is stationary Null Hypothasis: D(INF) is stationary

Exogenous: Constant, Linear Trend Exogenous: Constant
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel Bandwidth: 1 (Mewey-West automatic) using Bartlett kemnel

LI-Stat. LIM-Stat
Kwiatkows ki-Phillips-Schmidt-3hin test statistic 0121733 * Kwiatkowski-Phillips-Schmidt-Shin test statistic 0066585
Asymptotic critical valugs™ 1% level 0.216000 Asymptotic critical values®: 1% level 0.739000

A% level 0.146000 5% lavel 0.463000
10% level 0.119000 10% level 0.347000

Stationary




Null Hypothesis: GDP is stationary
Exogenous: Constart Linear Trend

Bandwidth: 5 (Newey-\West automatic) using Barlett kemel

NIl Hypothesis: D(GDP) is stationary
Exogenous: Constant
Bandwidth: 4 (Mewey-West automatic) using Bartiett kemal

Kuwiatkowski-Phillips-Schmidt-Shin test statistic

Asymptotic critical values® 1% level
5% lavel
10% lavel

Null Hypothesis: OILP is stationary
Exogenous: Constant, Linear Trend

Bandwidth: 5 (Newey-West automatic) using Bartiett kemel

Kiiatkowski-Phillips-Schmidt-Shin test statistic

Asymptotic critical values™ 1% level
A% lavel

10% level

LHl-Stat. LI-Stat
0.107145 l Kwiatkowski-Phillips-Schmidi-Shin test statistic 0186944
0.216000 Asymptofic critical values® 1% level 0.739000
0.146000 5% level 0.463000
0.119000 10% level 0.347000
Null Hypathesis: D(OILP) is stafionary
Exogenaus: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel
LI-3tat, | LN-5tat.
0157185 Kwiatkows ki-Phillips-Schmidt-3hin test statistic 0.076648
0.216000 Asymptotic crifical values™ 1% level 0.739000
0.146000 5% level 0463000

0.119000 10% level

0.347000

Stationary

Stationary



CDependaent Wariable: IMNF

Method: ARDL

Crate: OFM14017F Time: 16:52
Sample (adjusted): 1972 2015
Included observations: 44 after adjustments
Maximum dependant lags: 2 (Automatic selection )
Model selection method: Akaike info criterion (A0
Coyvmamic regressors (2 lags, automatic): GODOF CILF

Fixed regressors: (&
FHumber of models evalulated: 15
Selected Model: ARCLCT, 2, O)

Wariable

IMNFC-1)
SO
SOPC-10
SOP-2)
L
=

R-sguared
Adjusted R-sqguared
S E. ofregression
Sum squared resid
Log likelinood
F-statistic
FrobF-statistic)

Coefficient

0.692515
-2 .231E-082
-1.292923E-02
4 S0E-08
-0.017115
2294548

. F2610s
0.592007F0
4. 403328
T3S 6351
-124. 4368
2014220
QO.o0oo000

=td. Error

00944326
2.51E-082
4 ZIZE-02
2. 62E-08
0026437
2012842

-Statistic

F.2396720
0. 9203234
-0 4565224

1.829004
-0. 54656165

1. 1401702

Mean dependaent wvar

S DO dependaent var
Akaike info criteriomn
Schwarz criteriaon

Hanmnman—-Cuinn criter.
Durkin-Watson stat

Prob. ™

D000
26529
.B508
OFse3s
S221

F514

9. 3212266
F.e19333
5931219
G 174517
5. 021445
1. 7945322
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ARDL Bounds Test

Date: 071417 Time: 17:06

Sample: 1972 2015

Included observations: 44

FMull Hypothesis: Mo long-run relationships exist

Test Statistic Walue k

F-statistic O.77ye939 2

Critical WValue Bounds

Significance 10 Bound 11 Bound
10%% 263 2.35
5%4 3.1 387

2.5% 3.55 4. 38
1% 412 5

\ 4
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Method: Stepwwise Regression

Crate: OF/A1EM1T Time: 18: 4949

Sample (adjusted) 1977 2015

Imncluded o I::-servatiam T after adj ustm erts
FMumber of always i

Mumber of s sarch

Selection method:

Stopping criterdnon

Wariable - Zid. Errar t-Statist

= N =2 . BETE9E 4 05425
1 I=|—1 ¥ -1.1&87F&7F4 IT2828 -5 . T7eEE3IT1
-3 . 51E-0S 1. 12E-D& -3 143511
o 184095 AT T2 2437144
ILP_ T ESi(-1) o101 7oa OTVEeTET 1.325020
=T REMD —-1.455139 F401 58 -4 310313
-9 FsE-Dg 2. 28E-0g
-5 G2E-0S AE-O&
-3.45E-0G 2 4405
CDOILPFP_M EEl_—d-} -0 344471 147113
IMNFEC-1) o 4855732 1234585
= = = o.DE3ISgD
115434
ATE-DG
DOILF_POS-4) g 1 142550
128138
3ISE-DS

R-sguared . = r-ﬂear'l dependert
Adjusted R-sguarsed 2

S E. ofregression

Sum s guaresed | g

Log likeli hood

F-=statistic

B | F-statistic)




Residual diagnostics

Serial correlation

H,: there is no serial correlation of any order up to p
p-value > 0.05 =» accept H,

4

Breusch-Godfrey Serial Correlation LM Test

F-statistic 0.908869 Prob. F(2,19)
Obs*R-squarned 34085353 PFrob. Chi-Sguare(Z)

RESID{-1) -0.396218 0.329515 -1.202733
RESID-2) -0.238477F 0267895 -0.890189

¥

There is no serial
correlation




Heteroskedasticity ARCH

H,: homoscedasticity, the variance of the errors is constant
p-value > 0.05 =» accept H,

\ 4

Heteroskedasticity Test: ARCH

0.712180 Prob. F(2,34) 0.4977
1.487715  Prob. Chi-Square(2) 0.4753

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares The errors are
Date: 071517 Time: 20:19 -
Sample (adjusted): 1979 2015 hOmOSCedaStl C
Included observations: 37 after adjustments

“ariable Coefficient Std. Errar f-Statistic Prab.

C 2762861 1183330 2.334819 0.0256

-

RESID2{-1} 0.086025 0162742  0.528599 0.6005

RESIDA2(-2) 0172266 0.162751 1.058465  0.2973




Normality test

H, : the residuals follow a normal distribution
p-value > 0.05 =» accept H,

Series; Residuals
Sample 1977 2015
{bservations 28

hiean -1.03e-14
hedian 0.071852 i
Maximum 3476663 The residuals are

Minimum 3541800 normally distributed
Std. Dev. 2011040
Skewness  -0.058558
Kurtosis 2222087

Jargue-Bera 1.047122
Probability 0582407
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Ramsey reset test

Hy: v=0
p-value >0.05 =» accept H,

FRamsey RESET Test

Equation: UNMTITLED

Specification: DINF C INF{(-1) GDP{-1) OILP_POS(-1) OILP_MNEG(-1)
@TREMD DGDP(-3) DGDP(-1) DGDP({-4) DOILP_MEG(-4) DIMNF{-1)
DOILP_POS DINF(-3) DGDP{-5) DGDP DOILP_POS(-4) DOILP_POS
-5y DGDP(-2)

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 1.113585 20 02787

F-statistic 1.240072 (1, 20) 0.2787
Likelihood ratio 2346136 1 0.1256

4

The model is correctly specified




Coefficient diagnostics

Wald test

H,: some parameter =some value.
p-value > 0.05 =» accept H,

4

Test Statistic Value df Probability

Wald Test:
Equation: Lintitled

0000
10y f(1)

F-statistic 10.02830 (5,21) 0.0001
Chi-square 50.14149 5 0.0000 1573 1573

574 a3 .
Null Hypothesis: C(1)=C(2)=C(3)=C(4)=C(5)=C(6) :*:-; EE There Is a co-
Mull Hypothesis Summary: v - 1 1
e = integration between
Mormalized Restriction (= 0) Value Std. Err. 1.03 573 VariableS
C(1) - C(B) 44 5684  9.312807 3.60 4.50
C(2) - C(B) 0298515 0238567 iud 463
C(3) - C(B) 1.466189 0.340158 115 443
C(4) - C(A) 1630284 0377297 3 7 44
C(5) - C(B) 1567985  0.336669 n &4 110

Restrictions are linear in coefficients.



Wald Test:
Equation: Untitled

Test Statistic Value FProbability
t-statistic -3.935321 0.0010

F-statistic 15.48675 0.0010
Chi-square 15.48675 0.0001

Mull Hypothesis: -C4NC(2)=-C(5NC(2)
Mull Hypothesis Summary:

Mormalized Restriction (= 0) Value =td. Err.

-C4NC(2) + CENC(2Z) -0.637186 0.161915

Delta method computed using analytic derivatives.

\ 4




Significance of the
variables

\ 4

Wald Test: Wald Test: Wald Test

‘an Unti Equation: Untitled ald Test
Equation: Untitled q Equation: Untitied

. e Test Statistic Value df Probabili

Test Statistic Value df Probability ty Test Statistic Value df Probability

— t-statistic 4220519 21 0.0004 —
tstatistic -3.252380 18 0.0044 F-statistic 17.81278 (1,21 0.0004 tstatistic 1325592 21 0.1992
F-statistic 1057798 1,18) 0.0044 Chi-square 17 81278 1 0.0000 F-statistic 1757195 1, 21) 0.1992
Chi-square 1057798 9 0.0011 Chi-square 1757195 1 0.1850

Mull Hypothesis: -C(4NC(2)=0 .
X _ Mull Hypothesis: -C(5NC(2)=0
Null Hypothesis: -C(3)/C(2)=0 Mull Hypothesis Summary: Nl Hypothests Summan
Mull Hypothesis Summary:

Normalized Restriction (= 0) Value Std. Err Mormalized Restriction (= 0) Value Std. Err.
Mormalized Restriction (= 0) Value Std. Err. )

Ca/c) 0.140532 0.033297 -C(5) 1 C{2) 0.087179 0.065766
-C(3)1Ci2) -5.08E-08 1.56E-08 Delta method computed using analytic derivatives.

Delta method computed using analytic derivatives.

4 4

significant significant insignificant

3




Conclusion

This study analyze the impact of oil price changes on CPI, and to do so we adopt a nonlinear
ARDL model for the analysis to capture both long-run and short-run asymmetric
petween CPI and oil prices. Estimated results confirm the existence of both long-run and short-
run asymmetry behavior of CPI. Precisely, in the long-run, oil price increase tend to increase
Inflation level in Algeria. However, oil price decrease seems to be unrelated to inflation level.

Similarity, in the short-run, only oil price increase seems to increase inflation in Algeria.
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