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0 ABSTRACT O

This research aims to analyze the asymmetric effects of unemployment (UEM) and
inflation (INF) on economic growth (EG) in Syria during the period 1990-2022 using the
Nonlinear Autoregressive Distributed Lag (NARDL) model. Annual data was utilized, and
the model was designed to examine the impact of positive and negative shocks of the
independent variables on economic growth while analyzing both long- and short-term
relationships. The methodology included selecting the best-fitting model using the Akaike
Information Criterion (AIC), estimating the long-term equation by incorporating the effects
of positive and negative shocks of both unemployment and inflation, and conducting a
bounds test to verify the presence of cointegration among the variables. Shock analysis was
also employed to investigate the evolution of variable impacts over time.The results of the
long-term equation revealed that negative shocks in unemployment (declining
unemployment) significantly enhance economic growth, with a coefficient of -2.205 at a
high level of significance (0.0005). In contrast, positive shocks (rising unemployment)
exert a stronger negative impact, with a coefficient of -3.283. Regarding inflation, positive
shocks demonstrated a weak positive effect on economic growth, with a coefficient of
0.066 at a significance level of 0.0431, while negative shocks had a more pronounced
negative impact, with a coefficient of -0.185 at a significance level of 0.0045. The study
recommends implementing economic policies aimed at sustainably reducing
unemployment rates and enhancing price stability to mitigate the adverse effects of
inflation. Additionally, it emphasizes improving the mechanisms by which the economy
responds to unexpected economic shocks.

Keywords: Economic growth, unemployment, inflation, NARDL model, economic
shocks.
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(Pesaran et al., jial iic Jea xfoxy ) X, el e iy Al AW e Shin et al. X,
Xy el sah Jara (A Al Ayl ) Sl Jall, <2004)
S(SerialCorrelation) Lie) dluliia il cul€ 13) Lo gand 2iflal) 3ol (asi :dawaldd) 3ghil)
S elady) ol 5ol oSy cplall Alne ol Aluluie el calS 13 (Heteroskedasticity) cplall dulie
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oaby b ULis 134Ul shasll Y ol (e sk 58l agas aae)HOaD dpia i Liady 1)yl
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O dadal Jalkil) lsdl Ly o(Pesaran et al., 2004) cws(Bounds Test) [lial JBA (e Jishll (saal)
AV Al (35 Al Aaladd) b i)

cabsiall g JaV) Jish il ADle 2 n Y GIH: A, =2, =23=10

el JaY) Qigha il A aagy Hyt Ay A, £ A3 0

dpm b Ll 1)) 4hie e ALl 4D culS 1)) Lee (3isll t-bounds il el iy tdagbud) 3kl
o llall A Gl caal) A by 6 Ll 13 AN gl 8 e o alie e JalSil)anad)
il s mllas 3ld) :ALG 5ghadl)

Gy JaY) dish il agms (e XBI 2y (EC Term)
PO ) ALy A sal) Ul G (e (3) apdil) Ut s 7353 ()4 pesarany
p—-1 q-1
Ay =pye1+ 07X +07x_ + z piAye—; + Z(ﬂfxt*_ jtmx)te (D)
j=1 j=0

sl Guilail)l Cagenzal) ) 406 sae Lols maaay (4) zasell Gls (Shin et al., 2014).J G,
Jushy suaill sad) & cplil) maag e zdgaill 5,8 Ml (NARDL z3gai b olady) culi ye Jainal
de b BF =—0%/p, Br = —07/p EDLD dasiuly JaY) Al clebed) Glaa 2y L JaY)
lasinls ((Ho=0% = 07 = 0) &l x¢ 57 @y Glisine 0 JaY) Alisha ABle 35a5 p2e dpjd lidl
oaibad e il Gma Wlla Jin Y Cusy (pesaran et al, 2004) J (Aplee ) dpaall dayla
o omisillyy ¢ hal e Uhdll st dalas € Cun 6 = Y — BT — Bap 5 el Judll

toba e Uadll s 23500 o Joans (4) Aaled)

p—-1 q-1
Ay, = per_1 + 0 x} +0"x7, + z piby._; + Z(nfx{r_j + X ) + €& (8)
=1 =0

dcyu g2 il Uadll s mllaiae aladinly Jaasil de g ilia 2y el Geju a8 13,48 3ahdl)
).\3_115 s C_JMS AN L}g\ €¢—1 ‘):;uﬁ\ Cun il (524l @ dadia Gigas 2 il ‘_;;\ ) aaial) Bage
el Ja¥1 3 CVAY) (oS deje ity @A JaY) gk L80I Alsles e il Jlsdall addl oo
2 sl 8 el ke Y el o3 Qe depu Jalaa A i ps edisall da¥1 sl )
G daaly bany laiay Jyshall Ja¥) A9l aied e suadll sadl 8 Jidl il GihadY dagm
sl A el Jal) VA (oS e ju @il mmaall aalgll ) Jhasill de g Jalae Gl LS
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:AdBlial)y gl

s piiall daagll Julasl)

bl 558 DA gy gud) 2LaiBY) i daialy 5y ga Al Clelian) el
Al cpial gl Jalatl) £(1) Jsas

% $aY) galll | 0% aduill Jara | % Alad) Jira

EG INF UEM

Mean 1.46 20.02 10.34
Median 3.954 9 9.51

Maximum 12.97 118.8 15.176
Minimum -26.33 -3.846 6.75
Std. Deyv. 8.56 29.41 2.99
Skewness -2.09 2.28 0.34
Kurtosis 7.45 7.76 1.48
Jarque-Bera 51.38 59.82 3.78
Probability 0.003 0.009 0.150

Observations 33 33 33

EViews 13 diaans slasdl ¢3Sl qiisall alily o kel Laldl s @ jaadl)

sala s selyy 480 4l Y) Jini Galad) e e 8 ols o(%1.46) ool paill sl L giallé
Oo Als Gl 3alll (e b agh (gysad) LB () iny 130.(8.56) aiipall (g)lmall il L) 0l
Lsmaas ((%20.02) gitpall adangio jelah canmill Ll Lophiind pies aiilin Rgh lae dlall L&Y
5 ) b ke g i) e il ga cgpad) SLaBY) b Aiade AlSEe ((29.41) 1S (plare cibaily
5 i ) (piamilly (saLemBY) ) il NS il i) .yl 520 5,80 e L
;.JL.;J\ )N L L xdal) aysill e el (Rds o Lnlay) 5 su) Akt o Cigaa Jlaial G Gl L@ Jad
s)aN) et Laiy el i e g STy 281 culS dpalai@y) Ll G ) i oY) gaill
Ll hay] §f (mlaa) g e 33a STl jlanl) 8 Ljald) g lapy) i G ) adoill G gal)
Ol e 3a€ dae alad G o(gysadl 2la@®Y) b Al ASEL (%10.34) adausio jela Aladl Jars
Jsn Lo Jiinde Aladl Jins O LY 50 (2.99) Lsws (midill (glmall Ghai¥) L dae (ajh 3535 a2 e
GV ey Alad) Jaadd olgNy mlaliil) (mlaas) L SN (et (50 Al AL jhaiad o cadagia

iy (3L Sally Bo)li gl sl Y ol ey
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.2022-1990 548 VA duhal) iyt ek :(1) J8&
EViews13 dians slasdl ¢3Sl qiisall alily o eyl Laldl sl @ jaadl)

2022 N1990¢se 85l Pladysm (A sty Lalatl Gyt ADA Al bl Sladl sVl el
ala SLlE ala®Y) gaill 3gdy L (INF) admill Jaaas (UEM) Alaidl Jasas (EG) galai@¥) saill as
Lo dpysaad) Aap) oy 2015-2011 Dla €l (alaa¥) ol chala Hlalaily s sl Culfi (ol
da gl g 2000 ple ey dals (e Laclai lala) jela (Allad) Jane Wl Lol axe 1) il
)us iy pdadl Jaee audly 388 Joe (a5 Lisea Dy clad LY 0y 2017-2011 D
il Lol plagl jsam dam 2020-2018 P ala glingy 2011 sle any dlisals el
(sl B 8 e cibaat ) sl oda et Lalial L jland) il e ) Tk (ilysial)
Gladla) callaly Lo AN alesih Coaiag 4iilia $aS5h cadimilly Alad) g lly ¢ satll il 3 i
ote JS Ahind Ay Capa s iy Baagll da chlod) DA (e aliiud b Gaatl 4

rfiial) Ay )i LA

-yidal) 4 i) JLEd) 1(2) Jea

%5 — J¥) @l xie %05 — s ) o
RO | e | aliggoe | al | el JEY |
ol sladl g
t 4ad t dad t dad t dad t dad t dad
(Gaayl) | (Al | (Adwdayy) Gallaayr) | (Adlaayl) | (ddlaiayy)
2.383-
- - - (0.0187) - - — G
] -2.369 ] ] -
) . (0.0194)
-5.738 0.702-
(0.0005) - i i ) (0.961) ADF INF
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Jae Lo NARDL z¢ie alasinl &y 8 gobai®¥) saill e Aladly adaaill dBlaall e el sl Jlas
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(0.000) ) ) ) (0.299) L
-5.588 -2.682
(0.000) j ) ) (0.249) — T
-5.377 i ] i -2.483 PP
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EViews13 dans slasdld g3l casal) clily o alaisyly Lald) sae) @ jaaal)

Jae INF il Jaee (EG golai®y) sall) 4D Lolaiy) clpsiall Ayl cblia) sl s
&Ll dia of ) (PP) Gspr ol Sl (ADF) gasall i S jlial slasiuly (UEM il
sl die Apiajl) Aluludl Ayl il cielsl ((EG) gobaiyl saill dually i) il cilage
%5 ANy gsee de dme PPy ADF e JU0 dglasl) L@ culS G d(0)
Coell Gl A VAL A s e LY el s (Jsillle 2.369— 2.383 )
PP ADF (o JS0 dlany) adll chiglad Cum cgsivall die SLaad] aze (INF) pazmill Jaee clylgs)
(s Je1.560— 50.702—)

I Gl die sje adimill Jaead diejl) Alulall Caapaledlld s %54 gsiue die dajall 35l
gy Al b )l Lee o(PPJ4.693— 5 ADFI5.738—) dsiee dflias) ad cijell cum dl(1)
Lgine e il osiuall de @AY el 2 (UEM) gl Jaead Gy WL JSY) @l sl
@Al die oS1s L ssiall die Byfse e Al Al o ) judy Les (PP12.483— 5 ADF12.682—)
oe Jil (PP15.377— 5 ADF15.588—) dslasy! adll culS Cum dylall dygime milill chmpal o5V
salll o ey il eda o 2l L J5Y) Bl wie el Al hE e Jay les cAagall agaall
Gaiadl I @l 3l 1) Alad) Jaees adizmill Jaee o S zling iy gl e e salaiy)
Glayy @) Alpaie e Jalaty oA NARDL #ga aladiuly Jdaill dslie lpatall Jasgy Lea ¢ haanY)
Y Glls (sinnal (e Adalida )il

i dsall) Blsad bl Gudlady A Bl W) Jayd jLisly NARDL gisal pailad ik

Al 7 dgal pailad 1(3) Jgia
Dependent Variable: D(EG)
Method: NARDL
Sample: 1994 2022
Included observations: 29
Dependent lags: 3 (Automatic)
Automatic-lag dual non-linear regressors (2 max. lags): UEM INF
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 27
Selected model: ARDL(3,1,1)

EViews13 diaany slasdld g3l cisal) clily o alaisyly Laly) sae) @ juaal)
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bl JaY) Alishas syl A Jilat ey Lea ¢ pitia J9 i) @15 e Uay il ol aay (INF
Oy Culgll o 358 (90 zasalll apaal @ Lol gall o Allaily adazill e JS dlalls dplagy)
1Ll el olady) Jga Baase Gl (50 bl i€l Jalal Glia aleny Les ¢ i ol Cpanai (90
ol saill g Uay il O Jadly zasall) o ixg Las ¢(3,1,1) ARDL . el zdgaill yial. el
sabid) el e Tl Silat apal) s ity L pdimil) Jaeeg Aladl Jaee (e JSU 30n)5 ol 5538,
Dot efiys Sl 483 5y Le say cdishall o sual) JaY) 8 elous cqolil el e dliiad) culyiall
O Gal (e Jal) JKally L gala®y) sl o il dBLadl e dadl) ye il el

Akaike Information Criteria (top 20 models)
6.6
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6.5 'l
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. ol "illlllll
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EViews13 diaans slasdd g3l cagal) clily Jo alaieyly Laly) sae) @ jaaal)

taady padil) Baga dagpd HiAS

GSJ.A.'\J\ gébg gﬁ gﬂ:\.“ Jalai ) ladld (4) Jdea
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 0.178 Prob. F(2,15) 0.838
Obs*R-squared 0.675 Prob. Chi-Square(2) 0.713

EViews13 Laaps slaadld g3l casal) cliby o alaieyl Lald) slae) 1 jaadl)

Gialy Cua cplay) (i die Ja Sl Lulid L)) 2 aae ) Breusch-Godfrey jlial it s
5 AN s e el ay ((0.838) dalad) idlaa¥) dads (0.178) F laa¥ dilasy) dagdl
Lsina pe Lad a5 ¢(0.713) Lllia) ge 0.675 <l dglas) dad ekl Chi-Square laal of LS
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Clalini) 3585 83wl Jayd gag ¢ ilsd) AL dpaliy widy M) z3salll o )y Lee ¢ sl 3
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Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 0.618 Prob. F(11,17) 0.789
Obs*R-squared 8.2918 Prob. Chi-Square(11) 0.686
Scaled explained SS 6.868 Prob. Chi-Square(11) 0.809

EViews 13 4 slasdl o3l qiisall aliby o kel Laldl s @ jaadl)

Zagadll Al A (uilaie e cpli ASGe aga a2 ) Breusch—-Pagan—Godfrey jloal mis uis
ANV ssise (e el ay (0.789) Laladl 4dlaa¥l dedy (0.618) F Laa¥ dglaayl Lol el
Dlia) ekl el ) ALYl L leamdy S Y cplal) Guilad (s ) dpdaal) A il o ey Les %5
BRI ¢(0.686) Adlaal ae (8.2918) idlas) dap Obs*R-squared .laaiul, Chi-Square
$sira e LaadlSy ((0.809) dillaial as (6.868) Ailas) 4ad Scaled explained SS alaainl HLsdy)
6)3“\ CJ}A—\” [EPEN ‘_A{: e sy o il Gulaty éu.u ‘?J\j.\” ui ‘_A;\ CJL"\.\S\ sda J.\.\Sh%s AV e die
-z sl Clalising A8ag A gfige (paniay Lae (Al Ol patiall o ae oagie JSG iy Y sl ol of Gas

t(F-t bad)) dgand) meda (Gaukss

cagaad) LA @il 1(6) Jgaa

Null hypothesis: No levels relationship
Number of cointegrating variables: 4

Trend type: Unrest. constant (Case 3)
Sample size: 29

Test Statistic Value
F-statistic 10.38
t-statistic -7.01
10% 5% 1%
Sample Size | 1(0) | I(1) 1(0) | I(1) 1(0) | 1(1)
F-Statistic
30 2.752 3.994 3.354 4.774 4.768 6.67
Asymptotic 2.45 3.52 2.86 4.01 3.74 5.06
t-Statistic
Asymptotic | -2.57 -3.66 -2.86 -3.99 -3.43 -4.6
*1(0) and I(1) are respectively the stationary and non-stationary bounds.

EViews13 Ly slasdld g3l casal) cliby Jo alaieyl Lald) slae) 1 jaaal)

dashll adl e cbhaial g dlide JalSS ABle aga5 ) (Bounds Test) agaall jlidl) &8 uis
Clsise apan die 1(1) Wlad) Zaadl 2l e el a5 ¢10.38 <l FojlaaV dflaa) dadll of ek
Gaby Sy o Ml L gl e 6.675 4.774 3.994 Al o3 ili Gua (%1 %5 %10) WA
Aagil) cialy ey ) AlaY bl n JaY) Alsh ABle asag axe e pan ) dpiiall Al
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Lo adl il o U Sl sda juindlide eSS ADe g dss il mlll aed Lee ANV
sall) il il o Al chaiall Ja¥) Ak @il dimg Sa Lea «JaY) dash IS8 Al
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cclalaal) Jilas JLEAS il :(7) Jsia

Coefficient symmetry tests
Null hypothesis: Coefficient is symmetric
Degrees of freedom (simple tests): F(1,17), Chi-square(1)
Degrees of freedom (joint tests): F(2,17), Chi-square(2)
Equation:
Variable | Statistic | Value | Probability

Long-run
INF F-statistic 18.946 0.0004
Chi-square 18.946 0.0000
UEM F-statistic 8.1933 0.0107
Chi-square 8.1933 0.0042

Short-run
INF F-statistic 0.0034 0.9535
Chi-square 0.0034 0.9528
UEM F-statistic 5.5118 0.0312
Chi-square 5.5118 0.0188

Joint (Long-Run and Short-Run)

INF F-statistic 10.764 0.0009
Chi-square 21.529 0.0000
UEM F-statistic 5.9182 0.0112
Chi-square 11.836 0.0026

EViews13 daans slasdld g3l cagal) clily o alaasyly Lald) sae) @ juaal)

(INF) ascail aldlt st ) (Coefficient Symmetry Tests) cBladl Jila jlodl il juls
Jushall Gala¥) 8 Al Aulagy) sl o Bl Cus e (EG) ala®l sall) e (UEM) dlllals
Fo el caly Cus qgsine JSG Blain e pdall dalen of il el cJushal) Ja) A jaeadlly
& (18.946) Chi-square laal <X, ((0.0004) laa damidie ddlia) & (18.946) statistic
F-statistic 4ed culS Cun cgsine il pre Lo bl cupelal clladl 4uallys .(0.0000) 4dlaal
Js i) s2a .(0.0042) illeia) ae (8.1933) Chi-square Lials (0.0107) Zilaal s (8.1933)
JaY) A ool il o Alladly adail) (e IS Aubdly Aulady) il dBlaia pe @il agag e

o Jashall
&= (0.0034) F-statistic iad cialy Cum cAysins adaill ABLaall ye clsll) jedin ol ¢ puadll JaY)
G adamll @bl o el L (0.9528) ddlaal ase (0.0034) Chi-square 5 (0.9535) sl
Lgine lildia Ly il Alad) coyelal ¢ adil) e . dulidls dulay) el o @alian ¥ jueadl JaY)
(5.5118) Chi-square 5 (0.0312) idlial s (5.5118) F-statistic ias cialy cua « puaill JaY) &
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(0.0009) idlaal as (10.764) asill F-statistic iad cul€ Cua dadly adaill o JSI (gsine
&= (5-9182) F-statistic def cualé Allall Lually Wi ¢(0.0000) ddlaial as (21.529) Chi-square
pe o B eSS il o3 33aa](0.0026) idlial ae (11.836) Chi-square; (0.0112) idlaal
Los cAiyliia Cad gabai®) gaill o Allagly adaill 8 clialiadY )y cole V) aldb of J) el Jilal)
LAY o3 laall 3 32k e dpaleai) by Callay
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Variable * Coefficient Std. Error t-Statistic Prob.
@CUMDP(UEM(-1)) -3.283 0.342 -9.600 0.0000
@CUMDN(UEM(-1)) -2.205 0.552 -3.991 0.0005
@CUMDP(INF(-1)) 0.066 0.027 2471 0.0431
@CUMDN(NEF(-1)) -0.185 0.058 -3.158 0.0045
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Lllaaly (2.471) t-Statistic dei 0.066 il Jalbee a1l Cas ol saill o gsines il
sall e 5l daas We S5 (CUMDN(INF(-1))@) 4l byl olé (il 3 .(0.0431)
bl 3.(0.0045) ddlasls (3.158—) t-Statistic iegy 0.185~ L&kl deles ol Cum ¢ ol
S azil gl il 0 G cpala®Y) sl e Alladly st il 8 Allae e Gl (e
slele ) 7 ling Anla@y) labud) et (b ¢ Ul L Legaalins) 5l ce olai¥)y panld) 8 libiae Al
caltise JSa saill jaiats Alladly adaill e AaSUl) Aol ) Julial iy o

(Jal) Ao ) Ul graaat r dgad s il 1(9) Jgaa
Dependent Variable: D(EG)
Method: NARDL
Sample: 1994 2022
Included observations: 29
Dependent lags: 3 (Automatic)
Automatic-lag dual non-linear regressors (2 max. lags): UEM INF
Deterministics: Unrestricted constant and no trend (Case 3)
Model selection method: Akaike info criterion (AIC)
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Number of models evaluated: 27
Selected model: ARDL(3,1,1)
Variable Coefficient | Std. Error t-Statistic Prob.
COINTEQ* -1.6119 0.2012 -8.0099 0.0000
D(EG(-2)) 0.6161 0.1293 4.7623 0.0001
D(EG(-3)) 0.3197 0.1317 2.4279 0.0242
@DCUMDP(UEM) -0.9571 0.7334 -1.304 0.2061
@DCUMDN(UEM) -5.7506 1.5221 -3.7778 0.0011
@DCUMDP(INF) 0.0301 0.0436 0.6876 0.4992
@DCUMDN(INF) 0.0224 0.0696 0.3226 0.7501
C 13.054 1.9914 6.5549 0.0000
R-squared 0.7869 Mean dependent var -0.4025
Adjusted R-squared 0.7159 S.D. dependent var 7.1312
S.E. of regression 3.8005 Akaike info criterion 5.7371
Sum squared resid 303.39 Schwarz criterion 6.1142
Log likelihood -75.182 Hannan-Quinn criter. 5.8552
F-statistic 11.081 Durbin-Watson stat 1.8114
Prob(F-statistic) 0.0000

EViews13 4 slasdl o3l qiisall alily o eyl Laldl sl @ jaadl)

(1.6119—) 35S 4l dad sl ;3 NARDL zises & (*COINTEQ) Uadll s Jalre il
i) Gy Hiide JalS ADle 35ay e Jy s ¢(0.00040lis]) % TN gsine e DGl dygiagg
canat Jalaad L) Al L Jyhall gaall e (oalaBY) paill) aolill puially (Aladly adill) ki)
%161.19 disss gy dpand Joray paaill ) & dadea Chgan dey (Pl gy Uil of 1) pud Uadl
A e L] st 80 Ao puny dmpna o Shsiall G JaY) e PR (ol (ial 8l 558 JS b
degenerated ) il i D A dgmg adeg zaselll L) o Usd Sl daill o3 add L JaY) ALk
daY) dish el san oyl el o I ey allad) Uadll mosas Jalee iy Cum ((eStimation

Bl g pe l@dle 26 Aflde o ol e Y

' ' '
w N B O B N W A~ U O

Cumulative Dynamic Multiplier: INF on EG
Shock Evolution

Horizon

Pos. Response Neg. Response

Asymmetry [] Asymmetry 95% Cl

reladaall Jalas
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Cumulative Dynamic Multiplier: UEM on EG
Shock Evolution

1 2 3 4 5

Horizon

Pos. Response Neg. Response
Asymmetry [ ] Asymmetry 95% Cl

Aaladly Lulagy) clasall L5 sl Sualial) dislaal) £(3) Jsi
EViews 13 diaans slasdl ¢3Sl qiisall alily o kel Laldl s @ juadl)

(Cumulative Dynamic Multiplier) S|l Ssaliall Cacliad) Guf Galll alSEl & daa sall bl
(EG) obai®¥) saill e (INF) aiailly (UEM) Alhad) e IS 3 dlidly ulay) clescal) (e OS50
il el Aladl L) clerall of 1D ((EG e UEM) J5Y) Jgall o (Horizon) caill sk s
) s lae coaill e pabliiag (g ol G sy Cun dlady) Glesall Dl aaal) G e S
Gl pe s b aali Bl 13 of V] ogala®BY) pall e plus S JS8 i Al 5315 ¢
@B padl) Aylaind bl aae e Lee clpas B 0 L dulagy) cilesall (Jiad) b A
ssad dsag ae o(Lalully AplalY)) s a3l (Asymmetry) saaY) ball jelat Alad) il
Glaaall (EG e INF) i) J<all i (Asymmetry 95% Cl) 4l apa Gan dawage dysine
Gilovall (AT dga e ol aa S o Al B aelidiag (o) 4y das il gl adaill Aulagy)
sl cllaind o s BB els) Lee coaba@) paill e Tan lasaae 1l el aaiaill 4,00
DL 2 K5 (Asymmetry) eal) Jadll (il e adaaill Akl dulagy) clesall ol
Ohelad DK ¢ JEILAEN 350n b miase oa WS cilblaial) o S Slsad Ole ae 3l 3 dddh
Lpaal Sy Lae caiuzill il 4jlie ST 5505 (Asymmetry) Ll sy audy Aladl 86 o s

bl Gleta g L5ladl gola@®Y) saill e Jaal) 35 Slora

t@luagilly claliiiuy)

ralaliiia)

(EG) obaid¥) saill (py dljifia JulS5 dBle agas ) (Bound Test) ssaall jlas) (il gl cyjelsi—1
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peaill (52al & YA mmasd A 3 Laa (P = 0.0000) Ll dsine Sy 1.6119- iy
my sl ol oalaBY] pall) (e Ampe dlainl 2sag e Jy s gy US4 %161.19 Ay
gkl sadl e Jaliial laydiliy colpriad) (p dalai@Y) A8l dllad (e L ccilercall

Cia (EG) byl sall e (UEM) Al Bilaie ye 5806 a5as JaY) Alsh Alalaall il cyelal—2
e Aygine AN go 3.283— il Jalao ey satll o Do Ll Tl AlUadl 3 Llag)) clenall cuy
Jalae Loy Lonn Jif sl il B Lal L) S Al 8 Zbud) el of s 3 (P = 0.0000)
ST 0sSs gl sl e Alad) e are g sl 0 of ) @lld il (P = 0.0005) 2.205- sl
Qi Y calivee JS Alad) Cl e Gamis Ciaghud A lulidl Lueal Sy 138 Lealiasl ab e saa
aal el L) closall il JiE 5 aeluy L 4y ¢ gail) ae ) Gygpm Jaih ud Al
. Jashall

Cun Lol el e Jildia ye il 4l (INF) aaaill of ) oY) dlsh dlibeal milis i3
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Lo cilubie ki Lae (a1 dish sl sa ApalaBY) clihady) pmast deju Lpaal i) 5,03
Opnly oosSall Sl e S 3t P (e clld 340 Ky Ala) lilal) Bl e Jod At dyas
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Luhal el : gala

Jaxa (Lsin %) aduail) $3Lai®y) gaill Year
AdUayly
6.81 19.39686722 3.7395559 1990
6.75 9 7.66646819 1991
6.955 11.00917431 12.9727901 1992
7.4 13.2231405 6.15089557 1993
7.5 15.32846715 7.21302921 1994
7.2 7.979957806 7.02658954 1995
7.225 8.249890099 9.8255694 1996
7.314 1.886111362 5.02380451 1997
7.382 -0.797165633 6.78530452 1998
7.6 -3.703703704 -3.5534499 1999
9.589 -3.846153846 0.67564259 2000
11.63 3 1.0472871 2001
10.94 -0.130505282 3.95483193 2002
10.28 5.796829449 7.20443505 2003
9.518 4.433141367 6.90295943 2004
8.816 7.240349393 6.21507784 2005
8.17 10.02411054 5.04619556 2006
8.42 3.907709504 5.67459178 2007
10.94 15.74532522 4.47667274 2008
8.14 2.920897118 5.91204279 2009
8.61 4.397413832 5.19190584 2010
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8.612 4.753163889 2.85000284 2011
13.8 36.70229534 -26.339017 2012
14.479 31.77019391 -26.300088 2013
14.768 37.09458403 -10.31034 2014
14.29 38.21454775 -4.1797916 2015
13.867 47.7 -6.4055907 2016
13.67 18.1 -0.7232818 2017
13.554 0.94 1.39317608 2018
13.393 13.4 1.22070522 2019
15.176 114.2 -0.1823305 2020
14.796 118.8 1.29973809 2021
13.813 64 0.733219 2022
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