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Estimating the Asymmetric Effects of Exchange Rate Changes on
Price Stability in the Egyptian Economy: A Nonlinear Autoregressive
Distributed lags Approach

Ibrahim Mohamed Ali Ali*

ABSTRACT

This study distinguishes between the effects of negative and positive changes in the real exchange rate on
inflation in the Egyptian economy using annual data on inflation rates, real exchange rate, GDP, and money
supply, during the period (1974-2017). To achieve this, the study applied a Nonlinear Autoregressive
Distributed lag (NARDL) model for testing the existence of asymmetric inflationary responses to exchange rate
changes.

The results of NARDL model rejected the symmetry hypothesis of the inflationary effects of negative and
positive changes in the exchange rate, while the asymmetry hypothesis was accepted. The results indicated that
the inflationary effects of negative changes in the exchange rate of the Egyptian pound were much greater than
the effects of positive changes in both the long and short-runs. Thus, if the Central Bank of Egypt wants to
influence the exchange rate of the Egyptian pound, it must take into account the asymmetric inflationary
responses to any changes that may occur in the exchange rate.
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E7E* oinaall cilalad) 21 alg . Y1 138 s g el
t D saill e NARDL haall je z3gaill o Jians
AINF, = ay + z aiAINFo_y
=iy a;;AE;_iZaigAE;_i +
+ 5% @AM, =0
+ %% a;sAGDP,_; + B1INF,_,
+ BB + B3y + BaMey
+ BsGDP,_; + e, (6)

Ho: B, = B, = By =l (ad daa lidl Sy

Alsh 4n)l g ABle a5y a2 S @A B, =B, =0
Gl sl e 8z dsatll @l ki Gn Lad oY)
JalSS agn g (Jmy (g3 Hy: By # By # B3 # By # Bs # 0
Adledd) DA o (Kars el S G L & jide
Sle Ciall mal Jlad e S Al (6) A

Al L8 0688 o o gial)
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G Ay il il jal) a5 ey il uid) e
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b e il uid) e Al il s
Apalai Auslyual) aibial Al e il L)

Shin, Yu, & Greenwood-Nimmo, ) (s JS = il s
(Schorderet, 2003) 4es8 3 Judaill e slaieYL (2014
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ez e ) ‘éjc_}tﬂ\ oaxiall e dlfiall ol il
Nonlinear Autoregressive (NARDL) — o = ‘_,,.L-A
orll Zigaill 3y ghae A3uiy LS cDistributed Lags
S ) (Pesaran et al., 2001) 4ed (M ARDL
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Ll M sl mse dale e ity L 52y 1(0) sina
sl il 5 (B Bdal s pall jrw e IS JalSida o
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e 1(1) (JsY) Aaoal e swie (sl JelSs Aa o 35 Y
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G 50 Jsad il se 22 8 Y Ul . o A g (a5

a0 PR e uailly Jyshall cplal) 8 sl
Wald Jlis) el ol & ey ajz cafy B3 By <Dlaladl)
03 skl Ja¥) 8 i e g3l maays <Test
Jal) G dl) Jsid i (8 BF = BT U (i (b
zasall 8 a il 138 (i i ol 13 W B+ B3
ABliie e DD o sSin WS Ly shall Ja¥1 L Las ey
Al 8 sl a1 3 adail) Jara s o peall ymas oo
Jadl il Jod Jilie Jdaf = a5 JUl pad) (ad )

ab #ag
) Qs .4
(3assY

.NARDL GS}AJ Augmented L..sj-,ﬁ'a\ e\dﬁ\u\-) A ) aay) laal P
owid g LPhillips—Perron (PP) s <Dickey-Fuller (ADF)
(2) eEJ dsn
(ISl sl 53 33 gl 3N PP (ADF (s jliial pilis
. ADF PP
variables - -
Level 1st. Diff. Level 1st. Diff.

INF -0.859784 -4,940226*** -0.840934 -5.231615***

E -2.885200* -3.733590*** -1.837297 -3.928191***

M -3.394782** -4,378898*** -2.981717** -4,527793***
GDP -2.176086 -3.576770** -4,253748*** -3.504493**

Notes: ***; ** and * denote statistical significance at the 1, 5 and 10% levels respectively.

Source: established by author using EViews 10.
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(3) Ay dsa
S i ga g b dsas sl Hda jladl il

variable Break Type (10) Break Type: (AO)

Level 1st. Diff. Level 1st. Diff.
INF -2.387036 [2007] -5.76559 ***[1992] -0.955151 [2017] -5.905044**[2016]
E -3.949133 [2017] -4.962494 ** [1991] -3.274410 [1987] -4.736035**[1979]
M -3.513100 [2016] -6.692895***[1981] -2.650949 [1976] -6.980138**[1981]
GDP -3.587294 [1977] -5.254310** [1985] -2.468929 [1993] -5.391968**[1982]

Notes: Numbers in square brackets are the structural break dates. ***; ** and * indicate statistical significance at the 1, 5 and

10% respectively.
Source: established by author depending on EViews 10.

NARDL g3 sai geilis 2.4

Lo & jidia JalS5 092 9 (5) 5 ()0l o)) s (e ey
4.77J35 Fstatistic 4ad o] Cus oz dsalll < yuie o
(Pesaran et — (5 eV aall da ol Al (e b o
ool Jalaa 5L elag %1 4 gine (5 giuas al., 2001)
sad Anky zhsalll o e 3y ¢y gieas Al ECT Uadl
%39.8 dassiy 33 5 el e il e §f Undl) s
Ahe e osla () #3gaill Basa Jlidl) il iy .ale JS
Wil x5 Gallas o A g (S Ll )
oS Al g ¢ orlall a5 5l auady 43 LS Hetroscdiscitiy
«CUSUM s jisl of e sde canin e ey
Z3sall il S35 (2) S, IS 5 QUSUMQ 5

Stoian & ) Al ys Jie bl pall (any A adie ga LS
oo s i sl A ,a cudd (lorgulescu, 2020
el dudlad 4 s da e A )
Innovative 4xsa il Adell <l jaxall Laa A Hall < yaxial
Additive Outlier 4uladll 4l < yxill g «Outlier (10)
pe ) (3) A Jsadl b A adl Hlill muagis .(AO)
Sl Al Al ) il Ay ) Judladl mes 4y ) il
A G et Sigas Gl 8l ol g Al D S dsa s
Ne s jae il mes s Adad f Ay
Aol o3a g . J o) Al 38T any s jfiune Cimpual (5 ghusal)
NARDL 73 sai (3t 4lSal Laf e

(4) ¢ I
NARDL 73 gaill 3 gaall jlaial Ty o jisiall JalSal peitss
. L Bounds
F-Statistic Signifiance level
Lower bound 1(0) Upper bound 1(1)
10% 2.2 3.09
4.77 5% 2.56 3.49
1% 3.29 4.37

Note: The bounds critical values are taken from Pesaran et al. (2001) with unrestricted intercept and no trend.

‘; UL.A\ BJL’:::}I\A: ‘éj\ﬂ\.lj Eodalad U\.ml\ BJL&}J\ e
pizil o e B Gl e ALl el el

@@ Al il ) (B) B ) bl iy

Aoy pidiaill Jure gl ) (Y (535 %l Aty o puall an
ol (i e Y adoails Ly skl JaY) 8 %3.71
o e olatl (B y cpall e (B paliad)



e e deme mual ) Byl pa i Ol et ALkl e HBYI uas
NARDL 3 gai el (5) oy J g2
Variable Coefficient Std. Error t-Statistic P-value
Long-run estimates
E* 0.294966** 0.105409 2.798296 0.0188
E -3.713938*** 0.525151 -7.072130 0.0000
M -0.484751 0.277314 -1.748021 0.1110
GDP -1.596032** 0.696887 -2.290232 0.0450
C 55.34169*** 14.49560 3.817827 0.0034
Short-run estimates
AINF,_4 0.226134* 0.113724 1.988447 0.0614
AE* 0.125023*** 0.030821 4.056437 0.0007
AE} | 0.161432*** 0.036924 4.372045 0.0003
AES, 0.000893 0.030119 0.029646 0.9767
AES , 0.096092*** 0.024721 3.887111 0.0010
AE~ -0.089130 0.094567 -0.942507 0.3578
AE7 4 -0.078089 0.100827 -0.774488 0.4482
AE;, -0.527682*** 0.087937 -6.000673 0.0000
AM -0.541083*** 0.054239 -9.975955 0.0000
AM;_4 0.161377** 0.071691 2.250996 0.0364
AM;_, 0.327043*** 0.060873 5.372512 0.0000
AGDP 0.563487** 0.247021 2.281135 0.0342
AM;_4 0.525349** 0.238654 2.201304 0.0403
AM,_, 0.708490** 0.270990 2.614451 0.0171
ECT,_4 -0.398420*** 0.032161 -12.38819 0.0000
Asymmetric test (Wald test)
Wir 16.71299*** [0.0004]
Wer 19.27221***[0.0000]
Diagnostic tests
Adj.R? 0.875593
LM test 0.585184 [0.4443]
Norm test 0.331691 [0.84717]
Hetero test 12.85444 [0.8459]

Note: ***; ** and * denote statistical significance at the 1, 5 and 10% levels, respectively. Numbers in square brackets
are P-values. W, and Wgj refer to the Wald test for asymmetry in the long-run and short-run respectively.
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Fig. 3: Cumulative sum (CUSUM) and Cumulative
sum of squares (CUSUMQ) tests on NARDL model.
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