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Abstract:

The study aimed to test the asymmetric effects of economic growth
on unemployment according to okuns law for the Algerian economy
within the period (1991-2021) based on the methodology of
autoregressive lags nonlinear time distributed (NARDL).

So that the results obtained through the study confirmed the existence
of a balancing relationship in the long term, which translates to the
fulfillment of Okuns law in the asymmetry test was achieved in the
effect of positive changes and negative changes in economic growth
on the unemployment rate in the short and long terms, and the
presence of a positive effect for economic growth on unemployment
rate.

Keywords: Okun relationship; economic growth; Unemployment
rate; NARDL model.
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:R Studio gup J Excel ;o culd J& 445-1
:Import Dataset 156 -» from Excel s

New File
New Project.. le Tools Help

~ Addins ~
Open File...
Open File in New Column, P | Environment History Connections Tutorial

un | ®=| 3 source ~ = k9 | [#* Import Dataset ~ | & 115 MiB ~ &

R ~ 7 Global Environment =
Data
@ unemployment.. 33 obs. of 2 variables

Reopen with Encoding...

Recent Files

Open Project...

Open Project in New Session...
Files Plots Packages Help i Presentation

Recent Projects
4 Install (] Update

Import Dataset From Text (base)... Name Description
From Text (readr)... User Library

Save
cellranger Translate Spreadsheet Cell Ranges

Save As... From Excel.. to Rows and Columns
Save with Encoding... cli Helpers for Developing Command
From SPSS.. Line Interfaces
Fram SAS... <pp1l A C++11 Interface for R's C
Interface

Save All Alt+Ctrl+5

C ile R rt.. From Stata..
ompile Repol crayon Colored Terminal Output

bution details. fansi ANSI Control Sequence Aware

String Functions
glue Interpreted String Literals

Print...
tributors.
Close Ctrl+W and
Close All Ctrl+Maj+W es in publications. hms Pretty Time of Day
lifecycle Manage the Life Cycle of your

Close All Except Current Alt+ Ctri+ Maj+W on-Tine help, or Package Functions
ace to help.

magrittr A Forward-Pipe Operator for R
Close Project ~ L
pillar Coloured Farmatting for Columns
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€ Rstudio — X
File Edit Code View Plots Session Build Debug Profile Tools Help

Q -1%p<&-H Bl [ A Gotofiesfunction = - Addins - & Project: (None) -
© | Untitled1 =M i History i Tutorial =M
=] 47 | Import Excel Data List ~ -
1
File/URL:
C:/Users/HC/Desktop/YASSINE xlsx Browse...

Data Preview:

ANE GDP CH
(character) | (double) ~  (doubie) =0
1991 844,500 1364916 =)
1992 1048200 1.673508
1993 1166.000 1873854
1994 1491.500 2.059546
11 (lof | 1995 1990600 2444865
Console | T | 19% 2570.000 2272193 -
@R R43.0 | | Previewing first 50 entries.
R is free
You are w| Import Options: Code Preview: 0O
Type 'lic

. Tibrary(readx1)
R is a co Name: | YASSINE Max Rows: |:| LbstRowsibapcs VASSINE <- read_excel(''C:/Users/HC/Desktop/YASSINE
. — x1sx™)
Type ‘con | sheet T ¥)Open Data Viewer x
‘citation 0 View(VASSINE)
Range: | A1:D10 NA

Type 'dem
'help.sta
Type "dO| ) Reading Excel files using readx! Import Cancel
[wWorkspac
Ll ] Repp Seamless R and C++ Integration 1010
> « [ readu Read Excel Files 142 -

S gl glad IMPOrt aledl e bizs 5 Browse oo ai shadl Gl vl s
tobld

€ RStudio ] =
File Edit Code Wiew Plots Session Build Debug Profile Tools Help
O -loplar- | || A Gotofile/function =4 - Addins - Bl Project: (None) ~

© | Untitled1 [7] ¥AssINE Environment  History  Connections  Tutorial

= o W Filter < L) % ImportDataset -~ &% 123MiB - | &
“ ANE GDP CH R ~ "k Global Environment =

1 1991 844500 1.364916 Data
2 1992 1048200 1.673508 @ unemployment._. 33 obs. of 2 variables

3 1993 1166.000 | 1.873854 Files Plots Packages Help Viewer Presentation
a4 1994 1491.500  2.059546 ©linstall @ Update
5 | 1995 1990.600 | 2.444865 Name Description Version

& 1998 IETANON P ITFIGR User Library

Showing 1 to 6 of 31 entries, 3 total columns cellranger Translate Spreadsheet Cell Ranges

e — = — = e to Rows and Columns
neole srmina ckoround Jo cli Helpers for Developing Command
R R430 -~/ Line Interfaces

Type 'license()' or 'licence()' for distribution details. cppli A C++11 Interface for R's C

Interface

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications. fansi ANSI Control Sequence Aware
String Functions

Type 'demo()' for some demos, "help()" for on-Tine help, or glue Interpreted String Literals

'help.start()" for an HTML browser interface to help.

Type 'q()' to quit R.

crayon Colored Terminal Output

hms Pretty Time of Day
lifecycle Manage the Life Cycle of your
[workspace Tloaded from ~/.RData] Package Functions

A Feaimed Miea ~

ULl Ll dwlyi—2

summary ) : S (console) wleded) Bl ) coads anl,ll UL dod slam Y o)

: JWS (data
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> summary (YASSINE)

ANE GDP CH
Length:31 Min. ;. 844.5 Min. :1.072
Class :character 1st Qu.: 3034.3 1st Qu.:1.238
Mode :character Median : 8501.6 Median :1.440

Mean : 9668.8 Mean :1.660
3rd Qu. :16680.3 3rd Qu. :2.176
Max. :22021.5 Max. 12,657

.NARDL 30 5 -3

Packages s1s cals NARDL Lsdi &) st ol el S0 V) m35as s
D) daddad iy Lo

Files Plots Packages Help Viewer

&0 instal | @ Update

Name Description Version

minga Derivative-free optimization algorithms by quadratic 1.2.4
approximation

munsell Utilities for Using Munsell Colours 0.5.0

nardl Nonlinear Cointegrating Autoregressive Distributed 0.1.5
Lag Model

nloptr R Interface to NLopt 2.3

openxisx Read, Write and Edit XLSX Files 4.1.0

pbkrtest Parametric Bootstrap and Kenward Roger Based 0.4-7
Methods for Mixed Model Comparison
pillar Coloured Formatting for Columns 1.4.0

pkgconfig Private Configuration for 'R' Packages 2.0.2

plyr Tools for Splitting, Applying and Combining Data 1.84
prettyunits Pretty, Human Readable Formatting of Quantities 1.0.2
progress Terminal Progress Bars 1.2.2

quadprog Functions to Sclve Quadratic Programming Problems 1.5-7
quantmod Quantitative Financial Modelling Framework 0.4-14

FW) dadadl LSy el Console sis )l coads foedl dn
>library(nardl)
:3JWl 2 dedl Console ws 5 (oS nardl z35u a5,

> reg<-nardl(Ich~lgdp, YASINic= »aic »,maxlag =
TRUE,graph = TRUE,case=3)

> summary(reg)
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Wslan I BLoYL paid) by F NARDL #3505 a5 3 R Studio gty Ui 0
3 ey dmglly Alizod) Ol dzell Jzad) sUaV) domys 108y daseid) ollas iy skl =Y
tad-lg 30 b Am L) daglad) LS

NARDL model -

Call:
Tmcformula = dy — Tay + ITxp + ITxn, na.action = na.exclude)

Residuals :
Min 1Q Median 30 Max

~0.077107 —-0_.024399 0.00207°9 0.019949 0.077749

Coefficients:
Estimate std. Error €t walue Pri=|t|2

Const o.12768 O_.03522 3.6825 O, 001L23
Tch_1
lTadp_p
Tadp_n

Sdignitf.

Residua’l
Multiple R-squared: 0_4232 Adjusted R squared : 0. 3567
F-statistic: 6.359 on 3 ggg 26 DE , p-value: 0.002228

Long-run coefficients

Estimate Std. Error t value Pr(-=|tl)

lgdp_p -0.72531 0.31605 -2.2949 (0.02174 *

lgdp_n -6.22599 4.05180 -1.5366 0.12439

Signif. codes: 0O 7%*%%? 0.001 7**7 0.01 7*7 0.05 7.7 0.1 7 7 1

Long Run Asymmety test

W-stat: 216.4288 PvaWue 1.007128e-47

Short Run Asymmety test

W-stat: 6.5288605 PvaWue O_0382186272

O iiall LilamY) ailasd) I ¢ )
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39l Sy ciuly ool aned Aila>Y) ol jas Al é\ @A\ fda L;e 3t
2021 1991 e atyd

Ich dhdld ity Ly di—1
SPICPREN PR N

Ich aldd dslam ) dwtyll gt :(1.2) o8y Jauad!

0,977 0,461 0,364 0,069 Ich

((2) 03y gL Jit) R Studio zaby wlrses e slozeVl I slas] o 2yl

3 itsy 2000 aw. & S W) Jaad 2 Sl O 1o el Jguad) IV o

0,364 oz Lol 0,461 - dlad) Jows Lo gze a3 (2009 iz RS
dgdp dhdd dileY1 Lulyldi—2
W Jgdad) B desgs anaflias jan oS

lgdp dludud dstax Y1 duhlll wils 1(2.2) o8y Jguond!

10 8,795 9,048 6,739  ladp

(2)p) gl a3) R Studio gl ol sen o slaze VU LI shae] o paall

2021 a3 0 (3LasV) i) Joaad 2ad L&) OF 1 o35 oMol Jgtondl IS
9,048 — juis Lo ) LT 8,795  davge ;35 (1997 2 31 ol il
o) sl S jlusu) m3ged dawlg dewled) drded) | AP LIRUEIN]
NARDL sl a1 ¢)50!
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Ao Byl pde iy Btes of 3Ll oda Stationary Trend TS 351 @
: 2 sty (deterministic
Ve = f(8) + &
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Aoy ol pain Lates alens WS copall ain E(Y;) abwsse 0Y i 8 m35adl L
(ST Y o0 Ao+ At ad by sl aall olae) 3
Ve — Qo + Ayt
Al il pde 59 Bt & Lal 23l oda :Differency Stationrary DS #5541 @
: Sl dsGy (Stochastic) aslyes
Ve =YVe-1H B+ &
Lft u\jjja.i\ JL«:&‘ML’ SJ,B.IMA L@.l”— \Mg.ag‘j

Viy, =B+
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S e Gy (A=) Gl 3kl sda 3 JsW) Byl pp Syl femns LI

Vye =B + &
:Dickey-Fuller(DF) test (1979) Jg — s jles1-1
S dodoen S3g (b atey Ahld ede o Bl any) S el Jo Jg S ol e
@ W Jgaall ol 23en T Jlas Yl (o a) dlpie ol Bdidos IS el cplal) oY)
QW e e oSG el AR(T) Js¥ izl o S sVl 23 gaty o

Ve =Vi-1 T &
S i 9y | (g5 1 OB w3l 3 Y1 g s OISTI3]g cd gl (gl SMou) falas O Lol

RES N Lf o) Sl gy Eo caledldl ULy ) el phe o L”S_U\ Lﬁj“‘-"}j\ ol
3 s sy foo p e plusial S Sus L ] e Bl o il

Vye =@ — Dyeq + & . (1)
V_’yt = (@ - 1)yt—1 +Cc + gt ......... (2)
Vyt = (@ - 1)yt_1 +cCc + bt + gt T (3)

:ADF sk Jsb ég Sss1—2
Mo gy Wy cslas Y1 b)) pde Bz jlaeW) e ) JH(ADF) okl S S5 et Les
L s H: |(pj| =1 el aod L O] < 1 bl s dl o Lzl

A 3lel) sl (s anal) lagyl) a2 b dlaly,

207 P 40;5 e e 4@.’2 el
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P
VJ’t = /13’15—1 - Z @1 vyt_j+1 + gt ...... (4‘)

Jj=2

P
Vye = AYp-q — z B;iVyejrrt+c+ e .. (5)
=

P
Vy, = Ay — Z i Vyr_jy1 tc+ bt + & .. (6)
j=2

Schwarz e of Akaike jLes oo Pracdll sus 0F alozes

Gl semdll ol @Byl adsiny Gy (D Jlasl Jaflas s Loy ADFE L) )

L LY S s e Byl sus ol o VY g
:Phillips and Perron test (1988)0s,u5 jwmld jle1-3

s bl ol Sl e isl e ADF jlast Y odeadl &) SLas VI s ey
J9,m9 um\:lg NSV NCIVE CZ\JW\ obdyddl) 4ol C)w\ o Al C)\J'?J\ ;w&; [ 42
2 or Jobe anyl e LV s 5oy (DF AADF el i

= Dicky-Fuller jLz=y sael sy el el Sladl 2i b el pam e

caas) o) Ll Colus

Ja)

. g 1

S s &y e G = WL B s s A s

Sl s o piadly (el Jigb o) )l (SP man)l Lelad) 15 @
P Anl g3ld) Sl iSia)

T I , T

st=gp g+2y (1-)3 . &

L= 5T, [+1)T £, S5
t=1 =1 t=1+1

! Rege Bourbonnais, Econometrie, 9¢ edition, DUNOD, 2015, p :241.
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(KPSS Test,1992) KPSS .14

IAY sl plasn) s alelad) dhanal )5 ) siall 2o d anlldl whles 1 e B3
05 ainy Fegly Lo sy 8015 By plo ool £ gamaS sl 03 ol 5 Ogmy
S =1 e KPSS Las

t JW ol e F sl g pemadl Gl 1z (3) 5 (2) e dsad) s dn @
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St:z &i ,t=1, ......... ,T
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AsladV pslall 3 mearle 53ls (2012-1970) Gl 2ty 530V god) S ALl duled) JBT (JUT el Lans?
328 2 2015 s Olaals daal

2Gilles Dufrenot, Valerie Mignon, Recent Developments in Nonlinear Cointe Oration With Application
Macroeconomics and Finance, 1st edition, paris, 2002, p38.
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ro (Sprzedl sas ) Bl Al B dr 065 ey G 0] @
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iy iedl f sl rmnal 235 b 3 Obpanall o 25510 BN 3T e LY 5 bnge
3 40,4 jlsl o [Bounds Testing Approach o ag Ll ods
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g i) el (T anhl) late py Sxii LSS semg pde e Al plad) 23 Lilie
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! Pesraan et al, Bounds testing approaches to the analysis of level relatioship, Journal of Applied
Econometrics, Vol 16, pp : 289-326.
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ol 13l jailasdl (2) o8y el

> summary (YASSINE)

ANE GDP CH
Length:31 Min. : 844.5 Min. :1.072
Class :character 1st Qu.: 3034.3 1st Qu.:1.238
Mode :character Median : 8501.6 Median :1.440

Mean : 9668.8 Mean :1.660
3rd Qu. :16680.3 3rd Qu.:2.176
Max. :22021.5 Max. :2.657

Bl Ll ohlas) =il 1(3) 0By ekl

(Ich) aleld samg s ohlas) mots (1.3) o3y kel

= pp.test(lch)
phillps-perron Unit Root test
data: Tch
Dickey-Fuller z(Calpha) = -7.6222, Truncation lag parameter = 2, p-wvalue = 0.6402
alternative hypothesis is: stationary

=pp.test(dlgdp)

phillps perron Unit Root test

data: dlch
Dickey-Fuller z(alpha) = -22.416, Truncation lag parameter = 2, p-value = 0.0133
alternative hypothesis is: stationary

= kpss.test(lch)

KPs5s Test for Level stationarity
data: Tlch
KPSS Level = 0.66497, Truncation lag parameter = 2, p-value = 0.01673
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> pp.test(lgdp)
phillps-perron Unit Root test
data: Tagdp

Dickey-Fuller z(alpha) = -2.4422, Truncation lag parameter
alternative hypothesis is: stationary

2, p-value = 0.9522

=pp.test(dlgdp)

phillps-perron Unit Root test

data: dlgdp
Dickey-Fuller z(alpha) = -27.485, Truncation lag parameter
alternative hypothesis is: stationary

2, p-value = 0.01

> kpss.test(lgdp)

KPSS Test for Level Stationarity
data: lgdp
KPSS Level = 1.095, Truncation lag parameter = 2, p-value = 0.01

Z3sell ) eV a5 1(4) @By goekl)

Lag and lead selection:

ATC BIC 11 RZ
[1,] 182.1699 202.7341 -80.43039 0.7028021
[2,] 189.1699 203.7990 -86.58495 0.6701403
[3,] 184.4089 209.3876 -78.20446 0.6786519
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INARDL 350 a5 :(1.5) o3y goekoll

NARDL mode] :

Call:
Tm(formula = dy ~ lay + Ixp + Ixn, na.action = na.exclude)

Residuals:
Min 10 Median 30 Max

Coefficients:
Estimate std. Error t© value Pr(=|t]|)

Const 0.12768 0.03522  3.625 0.00123 *=*

Tch_1 -0.17368 0.0/835 -2.217 0.03558 *

lgdp_p -0.12598 0.03022 -4.169 0,00030 ***

lgdp_n -1.08136 0.39249 -2.755 0.01057 *

Signif. codes: 0 ?***7? 0.001 7**7? 0.01 ?*?7 0.05 7.7 0.1 7 7 1

Multiple R-squared: 0.4232_ Adjusted R squared: 0.3567
F-statistic: 6.359 on 3 and 26 DF, p-value: 0.002228

PESARAN, SHIN AND SMITH (2001) COINTEGRATION TEST

Observations: 30
Number of Regressors (k): 2

112

——
| —



3l

sl oY1 sles 055 :(3.5) oy goked!

Estimate Std. Error t value Pr(=|t|)

lgdp_p -0.72531 0.31605 -2.2949 0.02174 *

lgdp_n -6.22599 4.05180 -1.5366 0.12439

Signif. codes: 0 7***? 0,001 7**? 0.01 ?*7 0.05 7.7 0.1 7 7 1

Asymmetric Test fsb)l =3 5 Ll sae Lzt :(1.6) o3y ekl

Long Run Asymmety test

W-stat: 216.4288 Pwvalue: 1.007128e-47

Asymmetric Test il =Y § Bl pie Lasl 1(2.6) o3y goelall

235 2o 1> (7)) oy el
s dad) LYY Slasl @
s Y1 s ol ade lasl @

@u\ @)}Sj‘ )\.3::5-\ [ J

JB test LM 1:EEE;tZ ARCH TesTtT
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Narayan |5 s 2 i) &gmad) Olgtos (il i 2ol o) 390> 2(8) o3y goekel)
(2005)

Critical values for the bounds test case I1l: uwestricted intercept and no trend

| per cent

k=0 k=1 k=

"

k=3 k=4 k=3 k=6 k

no M) 1) o ay Ky KN M) K K RN KO R) Ay Ay AG AD

0 160 13680  BIM 928F  GI83  TRT3 533 063 A6 6670 45T 63 420 621 41 GISI
OB BX 780 8960  6M0 76T 519 65 450 6368 4257 6040 4016 ST 3BAl 5.686
0 BO0 130M 765 882 SB93 THT O SOI8 6610 4428 6250 45 SR8 380 5683 J6H 54
45 129% 12930 740 B6S0 5920 7097 4983 6423 43M SO 400 M8 A0 SdII 339 5
0 O 12w 78 B6RS  SBIT 7303 486% 6360 4306 SET4 3955 I3 168 5B 4% S1W
5 1270 12700 743 8460 ST07T 6977 4R 6195 42 ST26 398 SH8 366 516 AN 49
60 1240 12490  TH0  BS10 5697 6987 AT GIRE 4176 5676 3R 53 IS S0B1 3346 A4S
65 12400 12400 730 8435 53 688 460 643 A4ISE 64 3R SM0 3N 5051 330 4870
o M0 1220 TIM  BA05 5487 6880 4635 6055 40 S5ST0 3T SMS 3436 SOM 3261 4R
IO 120 725 8300 SSI3 GRD 4725 6080 4068 S8 3T 523 496 4966 3266 4801
0 12120 1210 705 8260 ST 6TR3 4568 300 4096 SS12 3TN SIB 34 43 323 4760

§ per cent

0 BT BT 5M5 630 467  S4T3 ATI0 5018 33M 474 B 468 29 449 28T 44

I RGN 60 S0 6175 483 5333 3615 4913 3216 4630 3037 443 2860 434 278 49

0 850 850 520 6160 4133 5260 MR 4803 302 45 292 438 27 A2 2676 4030

4§ 8B B0 5N5 61 4083 ST 3185 473 AT 4450 2922 428 2760 418 2643 40
§310 8510 520 60 4070 SI% 3500 4700 3136 4416 2900 4218 27 4057 2593 Ml
B3 B0 513 6045 3987 SO 3408 4623 3068 4334 2M8  dl60 2676 39 158 39

"
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8460  B460 5125 6000 4000 5057 4I5S 4615 3062 4314 2817 4007 263 39 2513 38n
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