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Abstract

This paper investigates the relationship between economic
diversification and the real GDP growth rate in Egypt during the period
1994-2021. To consider the possibility that this relationship is non—
linear, the nonlinear autoregressive distributed lags model (NARDL)
was employed on a production function derived from the Solow model
including physical capital, human capital, technology, and the
Herfindahl-Hirschman Index (HHI) as a measure of economic
diversification. The results of the asymmetry test confirmed the
existence of a long run asymmetric or non-linear relationship between
economic diversification and growth in Egypt, as the positive shocks in
the HHI index, i.e., low economic diversification, have a negative
impact on growth rates while the Negative shocks, i.e., increasing

economic diversification, is having positive impact on economic growth

in Egypt.

Keywords: economic diversification, growth, Herfindahl-Hirschman

Index (HHI), co—integration
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ADF & KPSS Tests saagll jia cjLad) ailii (¥) ) Joa

ia e ADF-Statistic .
- 4 - ‘
A g i |oady [ st [ sty
-4.9792 -4.5267 | Cons. &
19 1 0.0000) | = ]0.0075) | Trend ANEODGEGWTE,
-4.8038 -1.6700
D | 000000 | = |(043a4) | €ons LNCAPITAL_GDP,
-1.4746 -2.5685 | Cons. &
. -
11y (0.1282) (0.2960) | Trend LNHHUMDEVI,
-6.2625 -2.5911 | Cons. &
ID | 0.0000) | = |0.2867) | Trend SENUIECHAT,
-6.2372 -1.8514
I(1) (0.0000) - (0.3487) Cons. LNHHI,
KPSS-LM Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic
Null Hypothesis: variable is stationary
0.117*** |cons. | 0.17170 | €% & | INHHUMDEVI,
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I(1) 0.739 1% | 0.216 1% S dnd L1 a8 adD
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0347 | 10% | 0.119 10% T

bVl s aa 5 389 ADF Zilasy dblad) Lsind) (g5iee 5 "P-Value' 3 ) juis GalsdY) cp oY)
S llily ST Digina (gima die 1(1) (S Aaal) o JelSia uiiall 3aa3 37 LAIC jlaaal Uiy Sl (<
Jsi " T0 Ligia (ggiea die (Aiail) Al jh) adell (g my” L lgie SEIKPSS laal alasid
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Hjde JalS ADle S JaY) dlsh ADle aagi 4 @l aaall pap by aodiig
el A Ljuedl) lyaatall Ly (galaid) augiilly gaill o Cointegration

The Bound Test agaall jLad) dadi (¥) a8y Jgaa

Null hypothesis: No levels relationship
Number of cointegrating variables: 5
Trend type: Rest. constant (Case 2)
Sample size: 24

Test Statistic Value
F-statistic 9.422285743721752
10% 5% 1%
Sample Size 1(0) I(1) | 1(0) I(1) | 1(0) I(1)
30 2.407 3.517 291 4193 | 4.134000... 5761
Asymptotic 2.08 3 239 3.38 3.06 4.150000...

*1(0) and I(1) are respectively the stationary and non-stationary bounds.

Eviews galiy alaiiul dald) 23] (e 1 juaal)

wsill i Asymmetry Test (il axe ol dghd aae HLaa Al U

o by Aula) (£) ) deaall (A el Al @l maagi ¢ gaill o ol
sl Gu iDLl Symmetry Jilay Jaill by 6l /) Aisias (S5l die sl
Herfindahl-Hirschman Index (HHI) ledja—Jladye  ds 5 iyl
JaV) 8l cpn 8 ool JaY) B sl Y] el @l e Jaeas
(il Al o () anys Gld  Caaally aaall Gl Gady o o adins o] sl
NARDL(2,1,1,2,0) z3sas AAIC jlaal by (53] asiill el 5536 55158
S sailly (s3ai®¥) astill cpy peadl) JaY) A ADe aag Y Al e ¢ i B
Gl ggun (B 2 ] dghaie Hoed daill ol Ldede (e Lebla las)
Wiy s llg ALY Al IS Jsat Ao il e (soliai¥) giill (3l
.(OECD/WTO 2019) da¥ dlish Llee 0585 el o clasil jeday i Loie) 558
—Jaiy d5e b Al Slasall/cysall o) Joill g daiill o2 e 2y

(PRINT) :ISSN 1110-4716 AY'E (ONLINE): ISSN 2682-4825



Yovy g AUl and) Jagail) g 5 jladl) dsalell dlaal)

Y & glaiY) aguill & ) Herfindahl-Hirschman Index (HHI) pledym
S Al 63 claall/clul) HE5b pe sl Jae Lo layih caiisy Jaghal)
Bhlie je of dbilde e A & sailly GabaiB) st (g 3D o HaT e

.Asymmetric

Asymmetry Test Jilaill ade LIS Aol (£) a8y Jgaa

Coefficient symmetry tests
Null hypothesis: Coefficient is symmetric
Degrees of freedom (simple tests): F(1,12), Chi-square(1)

Equation: FINALNARDL

Variable Statistic Value Probability
Long-run
LNHHI F-statistic 11.96786 0.0047
Chi-square 11.96786 0.0005
Short-run
LNHHI F-statistic NA NA
Chi-square NA NA

Joint (Long-Run and Short-Run)

LNHHI F-statistic NA NA
Chi-square NA NA

Eviews galiy alaiiul dald) 2as) (e 1 juaall
digla Asymmetric sylalie je i dlildia ye ADke 3gag e KU davg ()
Glabaae 538 3 ¢ Adall Jaal) o) @5l 0 Janeg (s3ba®¥) gl o Ja|
Al (ga Jg¥) e3all 8 el Ay Jishal) JaY) A NARDL(2,1,1,2,0) 1) z 3sa8
s bl o ) ) oda gaits o0) o) Jsaall S Sl ey WS (1) o)
Herfindahl-Hirschman Index (ledjpa—dludne jd5e & dagell Glerall
o) Zl pa Jaee b Uginag Lo Bl g (golaidVl wosull & o (HHI)
Oledpm—dluiye a0 B /) Wylie by IS o @l L sl )
oati A (625 «galai®¥) mguill Hd5S <Herfindahl-Hirschman Index (HHI)
Dl G ol HHI 5di5e 2 o Camg 1Y, 8Y oy dal) JlaaY) sl sl
oSalliy galuai®y) aosiill 5aly Ao @y do jall (e cu il LSy (maanall aalglly
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sl sy KAl e by olld a2 masall aall sladl & iall el LS

Glera i HHI gladipa=Jlaye sdge 8 Lo Slaaall Gl (golasy)

2 el AL Glerall Lty ¢(sabai®y) paill dglge e lara of il duuke

sl e il Ll o) dslse cilara

NARDL(2,1,1,2,0) gisail Juishall Ja¥) cilalea i gilii (o) a8 Jgan
Cointegration Equation J:shll Ja¥) Aalas

IDeterministics: Rest. constant (Case 2)

ICE = LNGDPGROWTH(-1) - (0.736813*LNCAPITAL_GDP(-1) + 11.681813
*LNHUMDEVI(-1) + 0.016777*LNMHTECHXP(-1) - 2.434644
*@CUMDP(LNHHI,"19967) + 0.471412*@CUMDN(LNHHI,"19967) +

5.429870)
Cointegration Parameters Jishll Ja¥) cdllaa
Variz e * Coefficient Std. Error t-Statistic Prob.

LNCAPITAL_GDP(-1) 0.736813 0.325720 2.262105 0.0363
LNHUMDEVI(-1) 11.68181 3.760548 3.106412 0.0061
LNMHTECHXP(-1) 0.016777 0.303736 0.055236 0.9566
@CUMDP(LNHHI) -2.434644 0.700771 -3.474236 0.0027|
@CUMDN(LNHHI) 0.471412 0.258121 1.826319 0.0844
C 5.429870 2.830513 1.918334 0.0711

Gald) el Ga :haall

i HHI gladym—Jlai e a5 Lagall Glescall ol Ll e e

Saa¥) Aol ml gai Jaee 8 Lgieay Lol il 55 4l cilaral) o
HHI Gladipa—d)xib e sdse 8 paliasl US /A Ligina (ggie vie casl @lly . aidal
sl JlaaY) Asall mall) o Jaea (A 70,8V laylaie 52l e i /) laka
Agine ADAe 2ags 4l (gl cunall G il Jod dnaill o3a o ol makaioas ¢ Jallyg
el e oo dl) (Al Jod Liad el LS ¢ gailly (saluai) qagiil 0 JaY) dlisha
Alae e ol ddad e ADle gally oba®) asnll g AW o 4
a8 8 gail) dmnd (gl agiil) of ) @lld (g alds Jllsg LAsymmetric
Aditya ) Jie daledl L)l (e yiaell wa (385 Aol 0385 dushall JaY) 3 (gpadll
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and Acharyya 2013, Mania and Rieber 2019, Jongwanich 2020,
.(Ozdeser, M Usman et al. 2021

JaY) 8 sl e Sl Ll G an (@AY Al @il aills W
Ble saill (g agin DG (il JWI Gy sl JW) Gy e (Sl dishal
1Y sy salall QUi () 53l of 2 o/ 0 Augina (s die aif Gl dinsag Augine
Ul Gudy 8215 (5258 /) digian (Sginne die cJiallg 74,V E Joan salll 52L3 (558
b il Jlal) Asall w5l ged Jaee (b Gund ) £ alall 87 Jaea gy
i edlld e el e ot alall (B gaill Jaes 0 70,1 oplde £+ 1 D Glal)
e A€ Liagloiall dulle s dlasie Luald) cholialls Lgie Tunk clanglgi€il) a6 o
(s e 4iSly conga il sed bl cpaliall e

lai®y) sl o sl 5LaY) Gae Wi puaill oS dually Ul
At hpaiiall AL 580 Wl el JaY1 g0 dushal) JaY) e iy gaill e
dylail) e dallieg asie sa LeS Lg3)lily dugina Cuels 38 jpeadl) oY) S salll o
@il JW Gy ol JWI Gy e IS8 (e b 3say Siaa (Basla)
lajlage 5345 of @l .+ jume A sl MaaY) sl mill) & gail) Lo LaslyiSlly
Sle LA E= 5 105 LYY Ay il e Jana 3203 (025 Leie JS (A1)
O SN ) il LS (1) ) Jgaad) g peall @ e gy WS canl)
Goie die ¢laa (Gsinag Al a3ylal Error Correction Term ) enal Jalak
ide JalS5 3Dle 3 a Al dpaall lad) dam e K5 Lo [ e LS
o) Asleall 3 Ayl Chsially saill Gw JaY) Alsh dle S Cointegration
& madl) Ja¥) clihas) o e Lae 1LY o daleall 138 4 of ) d8LaY L (1)
eV igha clgall sagally ¢ el Bpde clgmmail ale o B (33 ARl 230
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NARDL(2,1,1,2,0) mad)) Ja¥) cilalea yadi gilii (1) o) Jgan

Dependent Variable: D(LNGDPGROWTH)

Method: ARDL

Date: 06/01/23 Time: 01:29

Sample: 1996 2019

Included observations: 24

Dependent lags: 2 (Automatic)

Automatic-lag linear regressors (2 max. lags): LNCAPITAL_GDP
LNHUMDEVI LNMHTECHXP

Automatic-lag dual non-linear regressors (2 max. 1ags): LNHHI

Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 162

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

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -1.209443 0.121594 -9.946557 0.0000
D(LNGDPGROWTH(-1)) 0.352081 0.094767 3715217 0.0016
D(LNCAPITAL_GDP) 3.349346 0.305742 10.95481 0.0000
D(LNHUMDEWVI) 5.606609 2.953581 1.898241 0.0738
D(LNMHTECHXP) 0.601567 0.108709 5.533760 0.0000
D(ILNMHTECHXP(-1)) 0.840664 0.139260 6.036639 0.0000
R-squared 0.912642 Mean dependentvar 0.008947
Adjusted R-squared 0.888376 S.D. dependentvar 0.323340
S.E. of regression 0.108029 Akaike info criterion -1.400524
Sum squared resid 0.210063 Schwarz criterion -1.106011
Log likelihood 2280629 Hannan-Quinn criter. -1.322390
F-statistic 37.60971 Durbin-Watson stat 2.622336
Prob(F-statistic) 0.000000

Gaall) 3ie) Gt taall

el R 2aatl) Jalaal 8LaY L ez d5ail 83ga o STl Loy docally Ll
el lgaingy LS ((P-Value=0.000)) F Lilasy Uy z3sall digieay (+,4))
Ll Alie e s z3saill of Glo m8ball @Sl s@ (1) ) Joaall e )
a4 .Heteroskedasticity ol cild axe A< I Serial Autocorrelation ‘;;‘\M\
ey W) axell (8 (b 4\l aae e Breusch-Godfrey jlaal mils e
) sl e ey LS cdpadail) 4 ginall Dilbiginne vie 3gaill (& ados Jali)) 25ag
ald yas gad) oSa Y Breusch-Pagan-Godfrey jlaal mitul [FAAPE RIS (V)
Abaall Lginall Gligiun adall (ap Jed & Cus Homoskedasticity ¢plall
cosd) ain Al of e S5 Jarque-Bera jladl dilas) ol (el ALyl

. c2nhall
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NARDL(2,1,1,2,0) zisai sasa chlisl (V) o) Jssa

Breusch—Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags P-value
F-statistic 2.92948 Prob. F(2,10) 0.10

Heteroskedasticity Test: Breusch—Pagan—Godfrey

Null hypothesis: Homoskedasticity P-value
F-statistic 0.71815 Prob. F(11,12) 0.71
The Jarque—Bera Normality Test:
Null hypothesis: Normally Distributed Residuals P-value
1.478888 0.48

Gald) dlae) et jaall

Cumulative Sum )<l sl oSIl g sanall jlad) dal s aif LS
Slell Dlaal  SIall poendl lodly of Recursive Residual (CUSUM)
Cumulative Sum of Squares Recursive Residual (CUSUM SQ) 4] <all
el )2l NARDL(2,1,1,2,0) z3saill of as3 «(Brown, Durbin et al. 1975)
O g5 g sl) Cilabaa (of e 355 (3l () oy JSE Lningy LS jfiuna 735 50
ala Vg /0 dusinall (ggind AoVl () Lgpan
CUSUM & CUSUM SQ tests c)lid) 4o (¥) a8, J<&

Cumulative Sum of Recursive Residual (CUSUM)

12

b A o & ®

12

os oo 10 =L 1 12 i3 14 is ie 17 is 19

cusum 59 significance

Cumulative Sum of Squares Recursive Residual (CUSUM SQ)

1.6

A

o.8

O.4

0.0

-0.4

os o9 i0 11 12 i3 14 is 1

cusuM of squares 5% significance

6 27 i8 i9
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Glorall ddall JaaY) Jaall il gei Jaee Llatad a0 lell €8 LS
Herfindahl— cledya—dlaiy ase luke golaid¥) msull 3 ddld)/issal
The  Swluall _Shall caeliad)l aladiuls Lily Hirschman Index (HHI)
J<a < ¢k A (Shin, Yu et al. 2014) Cumulative Dynamic Multiplier
Ja¥) 8 Al e gall Jaeay (sobeai®¥) aostl) (p ADaD) o 2a3 Cas o(£) o)
Absolute Asymmetry Curve slaidll Jilall axe Jsie daiag b g2y Jaghll
b sl Clarall adall JeaY) @ sa Jaee Dlaial of WS /90 48 55
Ll clerall 50 o LS cAdld) Glosall dlaiad (o 5 ST (galeai@¥) ausil
sl e Lules 05 Dngall cilercall il Lt Lilaol Dl gatll e HHI a50
LBy augil) B Adlad)f L gal) laseall gail) Lilaid (£) ady J<i
Cumulative Dynamic Multiplier: LNHHI on LNGDPGROWTH

2 - 6 8 10 n [ 14

Horizon

Pos. Response
Neg. Response
Asymmetry
[—1 Asymmetry 95% Ci
,,,,,,,,,,, Pos. Long-run limit

Neg. Long-run limit
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