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Abstract :

In this thesis, we have tried to study the Algerian and Moroccon labor markets, through
analysis the development of stocks of: employed, unemployed and the inactives between 1990
to 2019. Also, we have studied the two previous markets, basing on the approach of flows
through the available statistics data, and the evolution of Beveridge curve.

After completing our econometric study, we have find that the Beveridge relationship is
verified in the two markets, and by the Border test of (ARDL), we noticed a long term
equilibrium relationship between the: unemployment rate; the vacancy rate, the real wage rate
and the oil’s prices in the Algerian labor marke. We observed a cointegration relaioship
between: the unemployment rate, the vacancy rate, the real wage rate and the employment
rate in the agriculture sector for the Moroccan labor market.

Finally, following the methodologie of Box-Jenkins, we have predicted the future values
of flows in the studied markets between 2020 to 2025, where we have noticed the variance of
evolution of those values.

Key Words : labor market, stock , flow, Beveridge curve, border test, (ARDL) model, Box-
Jenkins .
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! Stephen T. Marston, employment instability and high unemployment rates, brooking papers in
Economic Activities, no 1, 1976, P171.

? Venelin Terziev, Impact of active social policies and programs in the period of active economic
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92



-

Jodll Ggud Sealunllly (STt ot L S Jadll

el Bland e il (3 alelad) o) olasad ayy sl sl iUl e i) el dagl)
el ul) YLy cuidudls (Blanchard & Diamond) Lssbss pidgh Sigoy Yo

Sl 3 e IS el Game (3 AL ) S oldy el G Sl oal G e
Ozl & ¢ SpV1 ol Ggme s D 0 1990 i (Blanchard & Diamond)
bl a eyl ol Js- (CPS) Ol W mdd o dorpits 08 ULy Ol-U)
1968 e o sl dsl 32l IVt 2SN 3amall LY (3 Gally ikl (ol o ineallg
Jy= <l aw ok 4 (BLS) Sl obilax| 6 of ) Ob-Ul oy 1986 2w 2le )
Sl L) U3 amy s ly gy s pid Ll sl3y 1 §ieadl) oliill alay) ol
rean Spdly Slhll e L) cazal dw L Sy L Caad) (3 sl ! sgegy 53584l
ol (Abowd and Zellner ) oo IS 15 e &3y cCamad) slastl (STlong 53524l olaS)
gl i oy QU S ) o Bany Bnet OIS gl Hdae Sl sy LG
SV cp olisadly (N) ikl 580 ey (U) Dl ((B) Dlaall)y ford) Goud oD lgcld
. el

Bl P Joall 68 oy W) Aleal] BNy SUg el Sl dawgzadl @el):(9-2) o3, K
1986 s J1 1968 sl-

Source : Olivier Jean Blanchard & Peter Diamonod, op cit, p92
s aikadl OlaY) Calie (3 alelad) d) B Ay iy N o) W1 OB dyy93 dol>
1 2 ealatY) LLadl (it JUSYI Ve 5] eyl ol oy ) B3 T e e

! Olivier Jean Blanchard ; Peter Diamond, the cyclical behavior of the gross flows of U.S. workers,
Brookings Institution press, no 2, 1990 , p 85.

? Pedro Gomes, Labourmarket flows: facts from the United Kingdom, Labor Economics, volume
19, issue 2, 2011, p10.
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! Anne C. Gielen and Jan C. van Ours, Age-Specific Cyclical Effects inJob Reallocation and Labor
Mobility, 1ZA discussion papers, no 1670, 2005, p4.

2 Thomas Coudert, Essais sur le marché du travail en macroéconomie, thése de doctorat, science
économique, Université de Strasbourg, Ecole Doctorale Augustin Cournot Large, 2016, p68.

* Barbara Petrongolo ; Christopher A . Pissarides, The ins and outs of European unemployment,
American economic review, vol. 98, no. 2, 2008.

* Michael w .L . Elsby, Ryan Michaels & Gary Solon, The ins and outs of cyclical unemployment,
American economic journal: macroeconomics, vol.1, no.1, 2009.
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! Robert Shimer , the Cyclicality of Hires, Separations, and Job-to-Job Transitions, Federal
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! Steven J. Davis; R. Jason Feberman and John Hatiwanger, The flow approach to labor markets :
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Date: 10i23/21 Time: 08:00 Date: 10/23/21 Time: 07:59
Sample: 1990 2019 Sample: 1990 2019
Included observations: 30 Included observations: 30
Autocorrelation Partial Correlation AC PAC  Q-Stat Prob Autocorrelation Partial Correlation AC PAC  Q-Stat Prob
1 ] 1 1| 1 0938 0938 29134 0.000 ! 1 ! 1| 1 0.947 0947 29687 0.000
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Autacorrelation Partial Correlation AC PAC O-Stat Prob Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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= g 16 -0.390 -0.111 123.69 0.000 ] | 1 16 -0.427 0064 14500 0.000
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W 0.01 1.82 0.87 0.08
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c -15.53 -0.38 2.74 0. 70

CR IR S| JTB LM ARCH RESET

Statistic xZ=0.07 Fiz12y = 0.58 Fia,24y = 2.19  F 42 = 2.49

probability 0.96 0.57 0.15 0.12
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Heteroskedasticity Test: ARcCH
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Test Equation
DCependent Varianle: RESID™=2
Method: Least Squares
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Sample (adjusted): 12994 2019
Imcluded observations: 26 after adiustments
wariaole Coefficient Sta. Error t-Statistic Proo.
(=2 M1 asz2106 0. 555010 o 15068 o035
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Date: 10/23/21 Time: 18:03

Sample: 1990 2019

Included observations: 30

Autocorrelation Partial Correlation AC PAC  Q-Stat Prob

| 1 1 1| 1 0.947 0.947 29.6887 0.000
[ — g 2 0.879 -0.172 56.182 0.000
LI — g o 3 0799 -0.138 78.882 0.000
LI — = 4 0681 -0.404 96.003 0.000
[ — rg 5 0550 -0.157 107.60 0.000
LI L 6 0406 -0.192 11418 0.000
[ = g o 7 0.285 -0.067 116.88 0.000
L ! ! 8 0111 0022 11742 0.000
! ! ! ! 9 -0.023 0.051 117.45 0.000
g ! ! 10 -0.146 -0.001 118.47 0.000
=g ! ! 11 -0.250 0032 12163 0.000
= rg 12 -0.345 -0.160 127.98 0.000
= ! ! 13 -0.415 0033 13772 0000
= L ) 14 -0.440 0261 149.34 0.000
g Ly 15 -0.467 -0.200 163.28 0.000
— ! ! 16 -0.475 -0.037 178.78 0.000
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Autocorrelation Partial Carrelation AC PAC Q-Stat  Prob

0.655 0.655 12.076 0.001
0.402 -0.047 16.629 0.000
0.267 0.038 19.012 0.000
0322 0252 22349 0.000
0315 0.001 25706 0.000
0.094 -0.315 26.023 0.000
0.043 0180 26.083 0.000
-0.000 -0.280 26412 0.001
-0.193 -0.253 27987 0.001
10 -0.245 0135 30684 0.001
11 -0.212 0037 32856 0.001
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Sample: 1990 2014 Sample: 1990 2019

Included abservations: 23 Included obsenvations: 29

Autocorrelation  Partial Correlation AC  PAC OQStat Prob Autocorrelation  Partial Carrelation AC PAC Q-tat Prob

] o 1 -0506 -0.506 F.6891 0.010 [ | [ | 1 0180 0.180 1.0405 0308
[ g 2 0078 -0.239 68550 0.032 [ g 2 0106 0076 14139 0493
g ] 3-0250 -0460 86523 0.034 = [ 3 0421 0405 75294 0.057
[ . 1 4 0075 -0.544 88207 0.066 (i ! ! 4 0175 0055 86288 0.071
[l [ 5 02367 0074 13131 0022 ! ! [ 5-0.017 -0.115 86401 0124
— —_ 6 -0435 -0.4068 19539 0.003 g oo 6 0.069 -0.117 88254 0184
[ — g o 7 0303 -0128 22833 0.002 g g 7-0.081 -0.210 9.0909 0.248
g ! ! §-0232 0065 24895 0.002 [ [ B -0.236 0226 11476 0176
[ ! ! 9 0181 -0.033 26238 0.002 g o g 9-0.200 -0.174 13283 0150
g o g o 10 -0.109 -0.112 26766 0.003 = 1 g 10 -0.318 -0.242 18066 0054
[ 1 [ 11 -0.031 0.067 26.813 0005 [ [ 110071 0269 18318 0.074
g [y | 12 0107 -0.219 27410 0.007 = 1 g 12 -0.301 0108 23118 0.027
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4.26 0.13 A ARMA(3,1,3)

Eviews 10 zby e slezeVU : plaaad!
LV Jelas 01 (duMorocco) died) disdl anded) S0 301 LY s jamd) il L
SV LU pd " EViEWS maliy O L jaall e Lsiae il (p = 3) 1 b ol
ARIMAO, 1,3y : 525 ( Akaike ) ak 23 BT i (sl =350l

Eviews10 gslip @b o il cliddl 350l Sbogis¥ jlas¥1: (13-4 o3y Jauond!

Butomatic ARIMA Forecasting

Selected dependent variable: D(UNEMPLOYMENTRATEMOROC)
Date: 02/24/21 Time: 08:39

Sample: 1990 2019

Included observations: 29

Forecast length: 0

Mumber of estimated ARMA models: 25
Mumber of non-converged estimations: 0
Selected ARMA model: (0,3)(0,0)

AIC value: 459239806906
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DCependent Variable: DUALGERIA

Method: ARMA Maximum Likelihood (OFG - BHHH)}

Date: 10423/21 Time: 17:55

Sample: 1991 2019

Included observations: 29

Convergence achieved after 14 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
AR3) 0438603 01366632 3. 209374 00034

SIGMASCY 3338521 0897579 3. 7189475 o o009
R-sguared 0.1988320 Mean dependent var -0.2868207
Adjusted R-sgquared 01658949 S.0D. dependent var 2077210
S.E. of regression 1.8932626 Akaike info criterion 4.2032438
Sum squared resid 9581712 Schwarz criterion 4. 297735
Log likelihnood -58.94986 Hannan—-CQuinn criter. 4.232971
Durbin-Watson stat 1. 762438
Inverted AR Roots Ta - 28+ 66i - 328-.661
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Dependent Variable: DUMOROCCO

Method: ARMA Maximum Likelinood (OPGS - BHHH)

Date: 10M23/21 Time: 18:46

Sample: 1991 2019

Included observations: 29

Convergence achieved after 5 iterations

Coefficient covariance computed using outer product of gradients

Wariable Coefcient Std. Error -Statistic Prob.
MLALZ ) -0.551551 0.212877F -2.519917 O.0120

SIGMASCD 4 532069 1.204854 3473239 o007
R-squared 0216132 Mean dependent var -0.231034
Adjusted R-sguared 0187100 2.D. dependent var 2447072
S E. of regression 2. 205204 Akaike info criterion 4. 5248508
Sum squared resid 1321 43200 Schwarz criteriaon 4 618804
Log likelinood -53.60536 Hannan-CQuinn criter. 4. 554040
Durbin-Watson stat 2. 323461
Inverted MA Roots .8z — A1+ Fi —A1-Fi
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iz Series: Residusls

Series: Residuals 74 -

s mman Sample 1991 2019
10 _ Sample 1551 2019 e
- £ Observations 29

Observations 25
a4 54

Mean 450785 Mean 0203707
LB Medizn -0.214001 . Median 40263751

Maximum 4 583015 3 Maximum  3.314101
4 Minimum 5037773 . Minimum  -5.307755

2]

Std. Dev. 2115188 Std. Dev. 1.880424
7 Skewness -2458 "|—‘ Skewness  -0.455077

Hurtosis G515

0 Kurtesis 2413888
0 T T [ 1 T 1
el £ 5 4 3 2 a1 0 34
B S - A b 5 _ - -
JarqueBera - 3.873438 Jarque-Bera 1207750
Progatiity 0144178 Fronsbility 0546689
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Date: 03/04/21 Time: 13:19 Date: 02/16/21 Time: 07:41

Sample: 1990 2019 Sample: 1990 2019

Included observations: 29 Included observations: 28

Q-statistic probabilities adjusted for 2 ARMA terms
Autocorrelation  Partial Correlation AC  PAC Q-Stat Prob N
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

[ [ 1 0.098 0098 03059 0580
CoEn =T 2 0256 0249 24959 0287 VB CE 1 oim a0
o O 3 0305 0282 57149 0126 v B i i 3 0407 0.074 18585 0473
g o = 4 -0.163 -0.293 66754 0.154 C B | | 40214 0182 35034 0473
I i = 5-0.033 -0.195 67150 0.243 ol | | 5 0441 0073 42519 0.23
! | g 6 0.005 00866 67161 0348 =l | | 6 0133 0068 49400 0294
g [ 7 -0.256 -0.076 9.3966 0.225 ! I | | 7 0038 0117 49984 0415
g o g o 8 -0.168 -0.205 10.606 0.225 = | | B -0250 0328 76325 0262
! I I I 9 -0.027 0.051 10638 0301 g | | 9 0113 0119 82696 0310
= g o 10 -0.309 -0121 15143 0127 g o ! ! 10 -0.187 -0.206 99117 0271
g [ 11 -0104 0111 15688 0153 ! ! ! ! 11 0042 0168 10002 0.350
[ | | 12 -0.071 -0.082 15952 0193 g ! ! 12 -0.257 0128 13481 0198
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Date: 02024121 Time: 0849 Date 0306121 Time: 09:05
Sample: 1990 2019 Sample: 1990 2019
Included observations: 29 Included obsenations: 29
Q-statistic probabilities adjusted for 1 ARMA term
Autocorrelation  Partial Comelation AC PAC Q-Stat Prob
Autocorrelation  Partial Correlation AC PAC  Q-Sfat Prob
R N 10112 0412 04036 0525
'g ‘g 1-0.234 0234 17575 B CoE 2 0232 0223 22016 033
: =i : :I: : 2 0181 -0250 28503 0.091 = = 3 0907 0279 54708 0140
b s e e e g | 401720297 65380 0162
Lo VB | 5 0170 0185 40075 0405 . PROT | 200128 B34 0257
= 'E | 60250 0168 64542 0.264 . 60121 0113 71090 0311
I LB | 7 0095 0070 68288 0337 = tRor | 70280078 98134 0211
s = 8 0151 0246 78082 0350 rg g §-0129 0076 10333 0247
o [ 90014 0004 78175 0452 e A 9 0011 0205 10339 0324
[ [ 10 -0.071 -0.275 80539 0529 g ! ! 10 -0.264 -0.227 13640 0.190
g P o |11 0085 0155 84152 0588 g IE 1|1 -0147 D256 14725 0195
Lo CE o |12 01130129 90959 0613 o 10 [12-0062 0101 14928 0245
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Heteroskedasticity Test ARCH Heteroskedasticity Test ARCH
F-staistic 0.356497 Prob. F(1,26) 05556 || Fstattc 0335127 Prab. F(1,26) 05576
Obs'R-squared 0.378727 Prob. Chi-Squaret) 05383 Obs*R-squared 0.356313  Prob. Chi-Square(1) 0.5508
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Inverse Roots of AR/MA Polynomial(s) Inverse Roots of AR/MA Polynomial(s)
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Actual and Forecast
Actual and Forecast
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2025 2024 2023 2022 2021 2020

1371 | 1343 | 1304 | 1282 | 1274 | 1194 U
forecasting(ALgeria)

.90 117 7.45 1.75 8.10 8.54 | Uforecasting(Morocco)
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| [UNIT ROOT TEST RESULTS TABLE (ADF)
| MWull Hypothesis: the variable has a unit root
| At Level
| u W W OILP
| With Constant t-Statistic -0.4299 0.3388 -1.7480 -1.3767
| Prob. 0.8911 0.9764 0.3976 0.5797
| no no nQ no
| With Constant & Trend t-Statistic -2.0888 -2.9948 -2.2473 -1.6766
| Prob. 0.5302 0.1506 0.4475 0.7357
| ni nd no ni
| Without Constant & Trend t-Statistic -0.8533 1.2150 0.5141 -0.4268
| FProb. 0.2376 0.9487 0.8207 0.5202
| ni nd no ni
| At First Difference
| d(U} div'y d(W) d(OILP)
| With Constant t-Statistic -4.3119 -4.9499 -¥.3115 -5.0090
| Prob. 0.0022 0.0004 0.0000 0.0004
| With Constant & Trend t-Statistic -4 2673 -5.0819 -7 1417 -4.9490
| Prob. 0.0114 0.0017 0.0000 0.0023
| \Without Constant & Trend t-Statistic -4.2845 -2.4883 -¥.2962 -5.0861
| FProb. 0.0001 0.0149 0.0000 0.0000

.Eviews 10 7Un e sl il

Az goved caliadl (ARDL) £3505:(02) o3y goelod)

Dependent Variable: L
Method: ARDL
Date: 1001721 Time: 08:51
Sample (adjusted). 1994 2019
Included observations: 26 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akalke INTo criterion (ANC)
Dynamic regressors (4 lags, automatich: WV W OILP
Fixed regressors: C
Mumber of models evalulated: 500
Selected Model: ARDL(1, 4, 3, 4)
Wariable Coeflicient Std. Error t-Statistic Prob.™
-1y 0424420 0.165952 2.5574906 0.0285
W -143.9273 862.6582 -0.165689 0.8717
Wi-1) -888.97232 1089.672 -0.215816 0.4226
W2y 520 4064 1068 911 0. 486857 06269
W(=-3) -T42 9524 1014 523 -0.732317 0. 4808
WAy 1001 433 636 2557 1. 573947 01466
W -0.001078 0.000449 -2 399535 00373
W) -3 27E-05 0.0005898 -0 054668 09575
W2 -0.000138 0.000541 -0.255591 0.8034
W3} -0.00151= 0.000599 -2.523489 0.0z02
oI -0.005113= 0.028803 -0.177518 0.8626
SILP((-1) -0.00324110 0.0247982 -0.097985 0.9229
SILP(-2) 0042556 0029992 1064124 02122
SHLP(-2) -0.0014832 0026889 -0.040191 09687
DILP-4) 0.043845 0031569 1.388952 o.1a50
(o= 3110462 T 344774 4 234933 o0.0017
R-squared 0.987808 Mean dependent var 17.82692
Adjusted R-squared 0.959520 S5.0D. dependent var F.918967
S.E. of regression 1.3825327 Akaike info criterion 3.760976
Sum squared resid 1911410 Schwarz criterion 4.535189
Log likelihnood -22. 289269 Hannan-CQuinn criter. 2983921
F-statistic 54 01378 Durbin-Watson stat 2 257278
Prob(F-statistic) 0000000
*Mote: p-values and any subsequent tests do not account for model
selection.
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. Q) (1)
F-statistic 4885092 10% 237 32
k 3 5% 279 3.67
2.5% 315 4.08

1% 3.65 4.66

.Eviews 10 by e slazeL ERW-IN]

Juslt Y1 B s il :(04) gokalt

Levels Equatian
Case 2 Restricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Prob.

v -441.3162 6827467  -0.646383 0.5326
W -0.004799 0.001832 -2620224 0.0258
OILP 0132733 0.090407 1.468173 01728
C 5404053 0952358 5426378 0.0003

EC = U - (-441.3162* -0.0048W + 01327*0ILP + 54.0405 )
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ARDL Error Correction Regression
Dependent Variable: D(J)

Selected Model: ARDL, <4, 3, 4)

Case 2: Restricted Constant and Mo Trend
Date: 10/17/21 Time: 08:57

Sample: 1990 2019

INncluded observations: 26

ECM Regression
Case 2: Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic Prob.
DOy 143 9273 578. 7313 -0 248694 082086
DO =130 -F¥8.8870 57¥9.3231 -1.34447S 02085
DO =200 -258.4806 542 4105 0. 475541 05439
D OW(-32)) —1001 4323 494 ITFTTE -2 025544 O.0703
DOy -0 001078 0. 00032323 -2 237116 o.0089
DN (-1 3 0. 001651 0. 000434 2. 803885 0. 0035
DWW -2 0. 001513 0. 000403 2751679 O.00328
D(OILPY -0.005113 Q.01 7515 -0.291931 07763
DOILP(-"13) -0.054921 0.027512 -3.086720 o.0115
DL P(-2)) -0 0423685 0. 022395 -1.810896 O 1003
D{OILP(-2)) -0 043848 O 018945 -2 314370 00432
CointEqg(-1)~* -0.575580 0. 098428 -5 847704 o 0002
R-squared 0.823776 Mean dependent var -0. 453846
Adjusted R-squared 0685314 S.0D. dependent var 2.082927
S E. ofregression 1. 168457 Akaike info criterion 3 453284
Sum squared resid 19 11410 Schwarz criterion 4 0332944
Log likelihood -32 89269 Hannan-Quinn criter. 3.620493

Durbin-Watson stat 2257278

* p—values incompatible with t-Bounds distribution.
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Series: Residuals
Sample 1994 2019
Observations 26

Mean -6.96e-15
Median -0.029765
Maximum 2.204232
Minimum -1.495540
Std. Dev. 0.874394
Skewness 0.431013
Kurtosis 2947344
Jarque-Bera  0.808018
Probability 0.667638

-1.0 -0.5 0.0 0.5 1.0 1.5 20 25

.Eviews 10 7Un e slexs VU ol
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.607831 Prob. F(2,8) 05679
Obs*R-squared 3429726 Prob. Chi-Sguare(2) 0.1800

.Eviews 10 7Un b sl il
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Heteroskedasticity Test: ARCH

F-statistic 0.358781 Prob. F(1,23) 0.5550
Obs*R-squared 0.3839839 Prob. Chi-Sguare(1) 0.5355
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Ramsey RESET Test

Equation: ARCH

Specification: U U)W V=10 W-2) WI-3) Vi-4) W OW(-1) Wi-2) Wi-3) OILP
OILP{-1) OILP{-2) OILP{-3) OILP{-4) C

Omitted Variables: Squares of fitted values

YWalue df Probability
t-statistic 0478051 ] 0.6440
F-statistic 0.228533 (1,9) 0.6440
F-test summary:

Sum of 3q. df Mean Squares

Test 35R 0473336 1 0473336
Restricted 35R 1911410 10 1.911410
Unrestricted S5R 18.64077 2] 2071196

EVviews 10 mby e slaeVU
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Heypothesis: the wariable has a unit root

At Level
[u] W W EMPLARG
WWith Constant t-Statistic -Z2.1748 -1.0559 -0.8762 14404
FPirod. 0.27T97 o.7197 o.7813 0.9987
nO N0 nO nO
WWith Constant & Trend t-Statistic -32.1297 -2.0544 -1.5263 -1.9543
FPirod. 0. 77T64 0. 7357F 0. 7967 0.6008
nO N0 nO nO
Without Constant & Trend t-Statistic -1.02320 03122 1T E0 -2.4052
FPirod. 0.2683 0.7692 0.9345 0.007T4£
nO N0 nO e
Ar First Difference
(s [} L [T ] [ [ dEMPLARG)
With Constant t-Statistic -6.0711 -7.6576 -6.0297F -4 4597
Firob. o000 0. 0goo LMLl 00076
With Constant & Trend t-Statistic -5.9594 -7.5968 -6.0628 -5.2958
Firob. o0.0002 0. 0goo 0. 0002 00077
Without Constant & Trend t-Statistic -6.1166 -7 ATFT4 -5.9048 -3.2310
FPirob. o, 0gog 00O LMl il 00022

=mm mmw = =

|h|oteﬁ:
a: (FrESignificant at the 10%; (FT)}Significant at the 5%, () Significant atthe 1% and (no) Mot Significant
b Lag Length based on SIC

c. Probakbility based on MackKlinnon (12958) one-sided p-values.

This Result is The Out-Puot of Program Has Developed By :
Dr. Imadeddin Alhfosabbeh

College of Business and Economics

Orassim University-KSA

EViews 10 by o slasVU 1 o)

el zl sy il liadl (ARDL) 35031 (11) o3y el




Dependent Variable: L

Method: ARDL

Crate: 1042121 Time: 10:59

Sample (adjusted): 1993 2019

Included observations: 27 after adjustments
Maximum dependent lags: 2 (Automatic selection)
Model selection method: Akaike info criterion (AlC)
Dynamic regressors (2 lags, automatic): W W EMPLARG
Fixed regressors: C

FHumber of models evalulated: 192

Selected Model: ARDL(1, 2, 2, 3)

Variable Coefficient Std. Error t-Statistic ProbD.=

=1y 0183293 02746320 D.635625% 0.5041

W -2 3236177 9. 820755 -0 237640 o.81586

W1} 13.53800 11.43100 1.13843224 0.2560

W-2) -10.9286548 A0 118570 -1.085082 o .z2as5s8

W3} -Z0.82720 1Z2.07380 -2.558201 00228

W 0014026 0007104 -1. 974415 o.05684

W= ) o.0o09158 000382325 1. 112007 0.2549

WW=2) 0015897 o.007819 2033033 00515

EMPLARG 0.072550 1115602 0065032 0.9491

EMPLARG-1) -0.323251320 1157606 -0.280864 o.Faz29

EMPLARG-2) -1.117095 1.043250 -1.0F70784 0.2024

EMPLARG(-2) 1477461 1.024182 1.442578 oAF11

L -12. 60674 30.72539 -0. 4103204 05878

R-squared 0805474 Mean dependent var 11.823704

Adjusted R-sguared o.6387328 S.D. dependent var 2.2493295

S.E. ofregression 1.952052 Akaike info criterion 4 4832847F

Sum sguared resid 52. 40176 Schwarz criterion S5.106768

Log likelihood 4T 51843 Hannan—-Cuinn criter. 4 568371

F-statistic 4.330824 Durbin-Watson stat 2247973
Prob(F-statistic) 00023207

*rlote: povalues and any subsequent tests do not account for model
selection.

EViews 10 el o slazsVU ol
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F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. (0% 1)
F-statistic 4 2996598 10% 237 3.2
k 3 5% 2749 367
2.5% 315 4.08

1%4% 3.65 4 66

Eviews 10 wby, Jo slezeVL : peaal)
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Levels Equatian
Case 2: Restricted Constant and Mo Trend

Variable Coefficient Std. Errar t-Statistic Praob.
W -37.78685 15.605588  -Z.421368 0.0296
W 0.013586 0.007424 1.8294972 0.0886

EMPLARG 0132790 0.604299 0219742 0n.5282
cC -15.53115 4022373 -0.386119 0.7052

EC =U-(-37.7868* + 0.0136%W + 0.1 328*EMPLARG 155311

Eviews 10 by Jo slaeL - paaal)
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ARDL Error Correction Regression
Dependent Variable: DL}

Selected Model: ARDL(T, 2, 2, 2)

Case 2: Restricted Constant and Mo Trend
Date: 111721 Time: 17:36

Sample: 1990 2019

Included cbservations: 27

ECM Regression
Case 2 Restricted Constant and Mo Trend

Wariable Coefficient Std. Error t-Statistic FProb.
Wy 2336177 5. 7451956 -0.245247 0.73242
W= 41.873268 10. 75311 2.894100 00016
CiWiI-20) 30.88720 10420324 2954126 001032
DWWy -0.014026 0005716 -2.4532708 o.0Zya
DO ) -0.015297 o.005927¥ -2.6554984 o012
DHEMPLARG) 0072550 0521792 0129040 o.2914
DHEMPLARG(-13) -0.23560366 05632040 -0.540037 0.5325
DIUEMPLARG(-2)) -1.4F77461 0.568608 -2.598383 00210
CointEqgq(-1)* -0.811707 01543291 -5.257463 o000
R-squared O.BF21086 Mean dependent var -0. 164074
Adjusted R-squared 0526375 S D dependent var 2 502788
S E. ofregression 1. 722430 Akaike info criterion 4 186550
Sum squared resid 532 40176 Schwarz criterion 4 618496
Log likelihood 4T 51843 Hannman-Ciuinn criter. 4. 2149911

Durbin-YWatson stat 2247973

* p—value incompatible with t-Bounds distribution.
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< ;‘"-“-“ CI) 5 J‘.’,J\ M
AL o | it Jimes [t mi Janes At Jawa| s Jaeasfladh s Joas
1990 159 1990 19.7 35.2 28.19
1991 16 |239 1991 212 33.95 28.35
1992 1365|248 1992 23.8 333 28.62
1993 1381 |44.99 1993 23.2 33.50 28.81
1994 1382|4289 1994 24.4 33.7 29.07
1995 1385 |2141 1995 28.1 32.07 29.51
1996 13.88  |43.86 1536 28 317 29.94
1997 1385|4476 1997 28 33.21 30.62
1998 9 |23.60 1998 28 328 3132
1998 138 |2661 1999 29.2 32.48 32.03
2000 122 |2508 2000 295 305 3272
2001 1746 |42.00 2001 273 298 33.44
2002 9 |aag1 YT 2002 25.9 315 34.10
2003 19 45 45 33.89 2005 3.7 304 37.50
2004 121 [46.61 32.94 2004 17.7 34.7 36.54
2005 11 [4596 33.62 2005 15.3 34.7 37.61
2006 27 la6.07 Py 2006 17.7 372 36.75
2007 98 [4588 3434 2007 124 35.3 38.03
2008 06 4568 3488 2008 115 37 37.77
2008 o1 |a527 =m0 2009 10.2 372 37.75
2010 91 4514 35.98 2010 10 37.6 37.53
2011 89 4540 35.78 2011 10 36 38.27
2012 9 |aa77 37.01 2012 11 374 36.53
2013 92 |as.49 37.14 2013 3.8 39 35.377
2014 09 |4420 37.40 2014 33 364 36.86
015 57 2223 50 2015 112 37.1 35.67
2016 94 |a2.22 38.67 2016 105 374 35.24
2017 102|419 20.06 2017 11.7 36.9 34.46
3018 2 oz = 2018 117 36.8 33.97
2019 92 |107 38.32 2015 114 374 33.32
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A
P ¥ i Japd) sland
(2001=100) | SNMGN |SNMGR (0ilp) ,¥su
1990 21,16 1000 4725,89792 1990 22,6
1991 26,64 1800 6756,75676 1991 18,62
1992 35,08 2000 5701,25428 1992 18,44
1993 42,28 2500 5912,96121 1993 16,33
1994 54,54 4000 7334,06674 1994 15,53
1995 70,79 4000 5650,51561 1995 16,86
1996 84,03 4000 4760,20469 1996 20,29
1997 88,82 4800 5404,18825 1997 18,68
1998 93,26 5400 5790,26378 1998 12,28
1999 95,68 6000 6270,90301 1999 17,48
2000 95,97 6000 6251,95374 2000 27,06
2001 100 8000 8000 2001 23,12
2002 101,43 8000 7887,21286 2002 24,36
2003 105,75 8000 7565,01182 2003 28,01
2004 109,95 10000 9095,0432 2004 36,05
2005 111,47 10000 |8971,02359 2005 50,64
2006 114,05 10000 |8768,08417 2006 61,08
2007 118,24 12000 |10148,8498 2007 69,08
2008 123,98 12000 [9678,98048 2008 99,2
2009 131,1 12000 ]9153,31808 2009 62,2
2010 136,23 15000 [11010,7906 2010 80,2
2011 142,39 15000 [10534,4476 2011 112,9
2012 155,05 18000 [11609,1583 2012 111
2013 160,1 18000 |11242,9731 2013 109,5
2014 164,77 18000 |10924,3187 2014 100,2
2015 172,65 18000 [10425,7168 2015 52,9
2016 183,7 18000 [9798,58465 2016 43,3
2017 193,97 18000 [9279,78553 2017 55,1
2018 202,25 18000 [8899,87639 2018 57,4
2019 206,2 20000 |9699,32105 2019 57,2
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1990 ]0,28197911 19,7
1991  |0,17325027 21,2
1992  10,11631948 23,8
1993 |0,10410685 23,2
1994  10,09507386 24,4
1995 ]0,09215728 28,1
1996  |0,05754144 28
1997 | 0,03740507 28
1998 |0,01913536 28
1999  10,02694009 29,2
2000 | 0,02586568 29,5
2001 10,02146812 27,3
2002 0,0459642 25,9
2003 | 0,08180406 23,7
2004 | 0,16563546 17,7
2005 ]0,21882501 15,3
2006 | 0,34390795 17,7
2007  10,41403832 12,4
2008 0,54330361 11,3
2009  10,59612903 10,2
2010 0,49246023 10
2011 | 0,63400377 10
2012 | 0,62337583 11
2013  |0,73791125 9,8
2014  ]0,79491906 9,5
2015 ]0,87883009 11,2
2016 | 0,80218393 10,5
2017  ]0,79539267 11,7
2018 0,89467587 11,7
2019 10,82515938 11,4
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u v w emplarg

1990 15.9 0.121523323 |1908.041234 46.93310073
1991 16 0.142110712 |2030.955376 47.45700073
1992 13.63 0.122322061 |2112.772558 47.38000107
1993 13.81 0.182223232 |2070.934535 47.21900177
1994 13.84 0.12232434 | 2101.476469 46.86700058
1995 13.85 0.132230035 |2071.30143099999 | 47.0929985

1996 13.88 0.092221613 |2113.475901 46.56100082
1997 13.86 0.13110634 | 2091.759279 46.24499893
1998 19 0.0923241257 | 2035.664714 45.89899826
1999 13.8 0.07234964 |2021.819644 45.5719986

2000 13.4 0.0814212 2001.201359 45.10599899
2001 12.46 0.139867709 |1988.874279 44.65100098
2002 19 0.129548981 |1934.785048 44.38299942
2003 19 0.246000977 |1912.452694 43.89500046
2004 12.1 0.25118561 |2073.418091 45.82699966
2005 11 0.282523632 |2053.242079 45.47700119
2006 7.7 0.17732439 | 1987.942893 43.40200043
2007 9.8 0.230540035 |1948.159811 42.43199921
2008 9.6 0.202147687 |1971.178227 42.23199844
2009 9.1 0.278110945 |2049.15928 41.43600082
2010 9.1 0.25211587 2029 40.52500153
2011 8.9 0.273820934 |2210.948359 39.77999878
2012 9 0.26215593  |2283.629515 39.22000122
2013 9.2 0.39662703 | 2241.475108 38.50899887
2014 9.9 0.34740148 | 2458.207011 37.70399857
2015 9.7 0.3475911 2420.497902 37.20399857
2016 9.4 0.449585 2381.552114 36.61700058
2017 10.2 0.4684816 2480.474703 35.90200043
2018 9.8 0.40761566 | 2433.914899 35.25400162
2019 9.2 0.38749277 |2429.152169 34.68999863
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