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résumé:

Ce travail analyse les déterminants de la productivité dans le secteur industriel
Algerien , durant la période (1990-2016), en s’applique la méthode ARDL,
les résultats de cette méthode nous avons constater I’existence a court comme
a long terme d’une influence positive et statistiquement significative de taux
de change, d’un autre coté une influence négative des ouvertures commerciale
et capital humain, mais dans le court terme nous avons constater un effet
négative de investissement etrangere.

Mots Clés : Productivité¢, Coob Douglas, Modele Solow, Secteur Industriel,

Modéle ARDL.
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Skl 3 (PP) ezt Jlomisls dulyldl |2 Ol pid Sugll plor jlas il (3-4) J oot

Ol il ey ple olheuls culh d~ Joby Sz al-

PROD PP -2.807911 -2.802604 -1.610155 it pé
aJlazY) 0.2070 0.0717 0.0998

INVD PP -2.510197 -2.434770 -1.080407 it pé
Y 0.3209 0.1425 0.2459

TCH PP -1.849579 -1.380119 1.902670 it pé
Y 0.6511 0.5762 0.9836

OPEN PP -0.771705 -1.518096 0.168894 it pé
Y 0.9557 0.5088 0.7270

H PP 1.475920 5.025473 8.040539 it pé
Y 1.0000 1.0000 1.0000
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IV G dw Al 2 Sl gl e e il ool (3-5) Jgdd) s

Js¥ G & (PP) sl Jloarasl dwlyll |2 Sl pad gl o Lo gilz(3-5) Jgudr!

e SlesY) ale o+t 2B e Ol b

PROD PP -4.083652 -4.000827 -4.132536 33
Wlaz=Y) 0.0187 0.0053 0.0002

INVD PP -12.27020 -6.562349 -6.532306 8 s
FA RN 0.0000 0.0000 0.0000

TCH PP -3.266515 -3.410328 -2.709839 8 Fs
Wlax=Y) 0.0950 0.0203 0.0089

OPEN PP -4.736645 -4.649936 -4.769659 3 Fs
Wlax=Y) 0.0045 0.0011 0.0000

H PP -11.26599 -2.745792 -1.960624 3

Wby 0.0000 0.0807 0.0451

EViews 10 &2 5 i Jloniwls (ndlall shist 0 1 yiaall
8l e (PP) pasand) Jlas W sagll i jlasl oS eogs oDl (3-5) 5 (3-4) oVstd! IV 0
Sy ki 0.05 o 55T JlaV1 (03 IS04 Com (S5l 3 Bt 18 Slpinall 2all L JS7
Byl e aalSae BT (6l (3 s LS ol oSl ol Lo JoY) G0 el x| dayy (5 gsine
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Aebual) plod) 1S 2ol lsas 130 2508 sl g 4
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ARDL

(3-6) Jgus

— E—
Drependent Wariable: PROL
Method: ARCL

Crate: 0511718 Time: 1616

Sample (adjusted): 19932 2016

Included cobservations: 24 after adjustments

Maxirmurm dependeaent lags: 2 (Automatic selection )

Model selection method: Akaike info criterion (ANC)

Dynamic regressors (2 lags, automatic): TCH IMNwWD OFPErR H
Fixed regressors:

FRHumber of models evalulated: 768

Selected Model: ARDLIZ, 1, =2, O, O)

Frob{F-statistic) 0. 000042

Wariable Coefficient Std. Error t-Statistic FProb. =
PROC-1) 0245166 0242612 1. 4162826 o.1220
PRCC-2) -0.0Z20955 02535432 -0 122075 0.9049
PROC(-32) DO 257266 O 1873212 1. 953924 o.O0F=21

TH D000 F16 D000 7FET 0.923366 0.25920

TCTHO-1) O.o00Z2187F O.O0009387T 221 F165 O.0457

W —0.0Z22097 D009 7FEa —2.254452 o025

I -10 oO.o011522 O.008313 1. 328607F7F O 1909

1MW -2 —0.012847F o.O010202 -1.2572482 . 1997

MWD -3) 0012017 D.002329 1. 502542 o.1558

OPEr —D0.Z21 1254 D OFa4z207 2842975 o.o142

H -1.142E-05 4 BTE-0G -2. 233226 0.037s

L —D.O1M64 76 D.O0O27FE95 0. 427028 oO.&s66928
R-sguared 0. 925049 Mean dependaent var D.O0532526
Adjusted R-sgquared 0. 85532345 S D dependent var oO.O0329590
S E. ofregressiaon O 015043 Akaike info criteriaon -5 2489326
Surm sguared resid O.o002716 Schwarz criterion - 559909
Log likelihood T ASTE3 Hanmnmnan—-uinn criter. -5 0926657
F-statistic 12465412 Durbin-wWatson =stat 2. 721535

*rlote: powalues and any subsequent tests do Nnot acocount for mMmodeal
selaection.

EViews 10 gl Ol 2 s 13kazs) o) 314e) oo : pbal

Gogd SO e 23y il S3sadl B3 W moy 3sal) Blam Y Sl V) b e b ) 8L

WUl Wlax) gme a JSS g3gadll Lol of LS (%692.5 al) R? pisd) Ll

2.722 1 DW Lzl 2asy <0.000042
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Akaike Information Criteria (fop 20 models)
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39431 sl Aomgio Jlamiwl Gil) JolSH1 jlast mils 1(3-7) Jgad!

Sample :1990/2016

Included observations :24

Vil B s g Y adall Ao B

Test Statistic Value k

F-statistic 5.493814 4

Critical Value Bounds

Significance 10) 1)
10% 229 3.09
5% 2.56 3.49
1% 3.29 4.37

EViews 10 qobp Slr 2 e 1lzst (pdlladl 21 e - yeal

pdall Bz h by o 3 ctpadl B AoV a5 e 5T Bl F i Of LS5 odlel Joadl e
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A G it pladl LIS drlot Oisu 5 Y1 Algb BN il 1(8-3) Jgu-!

Variable Parameter t-Statistic Probability
TCH 0.009131 2.668106 0.0205
INVD -0.035870 -0.784383 0.4480
OPEN -0.664414 -1.818868 0.0940
H -3.57E-05 -1.992513 0.0696
C -0.051819 -0.443554 0.6653

EViews 10 qsby ol 2 o slaas! cpdlall shis] o 2 yieall

WY Lb o caldly il e ¥ LWL aslh) adadl oF (3-8) Jatdl D e W
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Lo 5 e29 %00.90
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25 gk bl W of Sl e (s e 900.00036 57 %066.44 aslial) ¢ladl
Mo a4 OG padl JW W) S e asliall plad) S 2y e

el =Y G B s s I g

By amied) Sl o jead) fig s lly otk el 358 i (3 Joo oY) 3pnd B 0
& WY S5 s Lo el do ity (Sl i Lol el A L) e J5Y1 3,4
J 3 06 Bgimng b ol momal do ks cOSTI30 Lhall =W 3 G511 L el Y]
Yl Jo Slsadl 1 s w5 (3-9) Jsb mosy el cn Ja Y1 dhsb B3 sy o

i) Y1 G aelall glas (3 280

istuall plad) 2SI Eerlo ) s 3ged S 8 paad BN il 2(9-3) Jg!

Variable Coeflicient | Std. Error | t-Statistic | Probability
DPROD(-1)) -0.336878 0.163586 -2.059337 0.0618
DPROD(-2)) -0.367866 0.137551 -2.674401 0.0202

D(T'CH) 0.000716 0.000393 1.821598 0.0935

D(INVD) -0.023097 0.005996 -3.851775 0.0023
D(INVD(-1)) -0.000170 0.006213 -0.027369 0.9786
DANVD(-2)) -0.014017 0.006367 -2.201444 0.0480

ECM-1) -0.317956 0.046529 -6.833551 0.0000

EViews 10 qsby lr 2 o laas! (pdlall shis] o 2 yieall
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(Lagrange Multiplier Test of Residial) :¢\s-3 (ko LY jles -1

L}Lﬂ\.{)ﬁj (3-10) J)-LJ-\ ‘_;LG L‘.L,a; L”gﬂs}fd.gj )L:.Zé-\ 61’; JL«.’&‘)}\J

e a0 (Sl LI (608558 g g1 (10-3) Jgusr!

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 2188288 Prob. F(2,16) 0.1445
Obs*R-squared 5584401 Prob. Chi-Square(2) 0.0613

EViews 10 gl Ol 2 s 13kazs) o) 314 oo : pbal

s Wl T %5 e 55T BT (1 0,14 il o Al 2ad OF s oMol Joud! S5 e
O e san @ ) o, dl Jab g 13 Wbyl dla e e sl OF e ey gl el 23

Lls Wbyl aagpe Ssd)
(Autoregrissive Conditional Heteroscedasticity) sslasY ol Ol ads L) -2

P 529 (3-11) o) e Wad clbos Y by ol paed ARCH. Ll e slazeVL
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ok O aus Uil Arch jles1:(11-3) Jgdd!

Heteroskedasticity Test: ARCH

F-statistic 2086322 Prob. F(1,23) 01621
Obs*R-squared 2079143 Prob. Chi-Square(1) 0.1493

EViews 10 qsby b2 o blaas! pudlall slis) e gl

%5 oo 21T 61 0.16 waly 25 Arch jlasY i alas) aed O o oSl Joud) JMx o

Ll G2l jadiy pldl Ml Ll pdey ol ld e ey gl el 2 i W
LS A s o e s

Regression Error ) :%;\.U\ J.{.:J& Cu oyl cb}d\ L e ylal -3

( Specication test

QWS 589 (3-12) Joad) e Was ¢ Ramsey (RESET) L) e sbaxeVU

J Jell Ramsey st :(3-12) Jgud)

FRamsey RESET Test

Equation: EQD3

Specification: PROD PROD(-1) TCH INVD INVD{-1) OPEN H H{-1) C
Omitted Variables: Squares of fitted values

Yalue df Probahility
t-statistic 0.497034 17 0.6255
F-statistic 0.247043 i1, 17) 0.6255

EViews 10 by Sl e 1slass! pudllall slis] s jiall
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el Bedp 25 (m3sedl (3 pasand) I S8 a4 Ramsey (RESET) jles) piy
fad O oy (@) Al Amdl SV e M g m3eadl (3 pasand) L) UG e pday Al
de adVs sde 1 pi b liay 0.05 8si cdlS LtV 1 (0.6255) Gpmdtl i) JluasY)
9 aebiall plad) RIS 2 YL Sl BMe e sl hgedl LI SKEIB atey (D05 Bygian (S gtams
Sl s sV el

(Jarque-Bera) :slas3 kel mgdl jlest -4

L WS 52 (3-2) IS Je Wlad Jarque-Bera Lzt e slazeVU

(Srdd! @)}:ﬂ Jarque-Bera las1:(3-2) Jg..':J\

6
Series: Residuals
5 Sample 1991 2016
Observations 26
47 T Mean -1.86e-18
Median 0.001017
3 Maximum 0.022327
Minimum -0.028606
24 Std. Dev. 0.013719
Skewness -0.290772
1 Kurtosis 2.391050
B Jarque-Bera 0.768098
-0.03 -0.02 -0.01 0.00 0.01 0.02 Probability  0.681098
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Cusum- Jlodl @yl oSTA goasly Cusum  Slel) oSTA £oastl (glas) o Ialazel
todul WdSadl Je llad Square

T35 &yl i Cusum Bl ST g ool jlas bz (3-3) S

T T T T T T T T T T T
(o157 o6 o7 os (o1=] 10 11 12 13 14 15 16

— CUsSuUmM - 5% Significance

EViews 10 gobp Slr 2 Ao 13lazst (pdlladl 21 e : yeal

CS}J\ &) 420y Cusum-Square 9.’9\},5‘ Sl b s«f&jJ! t}&\ b il :(3-4) J.{JJ\

T T T T T T T T T T T T T T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016

CUsSUM of Squares 5% Significance
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Dependent Variable: LVA
Method: Least Squares
Date: 06/03M18 Time: 16:29
Sample: 1990 2016
Included observations: 27
Variable Coefficient Std. Error t-Statistic Prob.
LABFF 0.086488 0.046194 1.872204 0.0734
LEMP 0473310 0172203 2748563 0.0112
C 10.31623 0. 768643 13.42134 0.0000
R-squared 0972330 Mean dependentvar 15.16829
Adjusted R-sguared 0970079 3.0. dependentwvar 0 266046
S.E. ofregression 0046020 Akaike info criterion -3.218039
Sum squared resid 0050828 Schwarz criterion -3.071057
Log likelihood 46.40302 Hannan-Cluinn criter. -3.172225
F-statistic 422 4713 Durbin-Watson stat 0.435839
Prob(F-statistic) 0.000000

Loyl 2 O i gl gl gLt gl 1(2) oy gl

Sgadl G Aol plad LIS L) paad Bus gl g Jlsst il 1(2-1) oy Jgud!

Null Hypothesis: PROD has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.807911 0.2070
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

Null Hypothesis: PROD has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.802604 0.0717
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906
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Null Hypothesis: PROD has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.610155 0.0998
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

Jg¥ Bl s it plad] B dr ¥l gl Bu gl i ) il 1(2-2) @By Jgud-!

Null Hypothesis: D(PROD) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.081112 0.0188
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054

Null Hypothesis: D(PROD) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.000827 0.0053
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604

Null Hypothesis: D(PROD) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.132536 0.0002
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070

Ggedl G AU g jlasa¥) paad Sus gl g Jlsst il 1(2-3) 3y Jgud
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Null Hypothesis: INVD has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.510197 0.3209
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

Null Hypothesis: INVD has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.434770 0.1425
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906

Null Hypothesis: INVD has a unit root
Exogenous: None
Bandwidth: 9 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.080407 0.2459
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

JaV G,y ol g1 sl gl Busgll o jlas il 1(2-4) oy Jou!

Null Hypothesis: D(INVD) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -12.27020 0.0000
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054

Null Hypothesis: D(INVD) has a unit root
Exogenous: Constant
Bandwidth: 13 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*
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Phillips-Perron test statistic -6.562349 0.0000
Test critical values: 1% level -3.724070

5% level -2.986225

10% level -2.632604

Null Hypothesis: D(INVD) has a unit root
Exogenous: None
Bandwidth: 12 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.532306 0.0000
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070

bl 3 2pall g il 3ol L 8 1(2-5) By Jgidr!

Null Hypothesis: TCH has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.849579 0.6511
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

Null Hypothesis: TCH has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.380119 0.5762
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906

Null Hypothesis: TCH has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 1.902670 0.9836
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329
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Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.266515 0.0950
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054

Null Hypothesis: D(TCH) has a unit root
Exogenous: Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.410328 0.0203
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604

Null Hypothesis: D(TCH) has a unit root
Exogenous: None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.709839 0.0089
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070

Syl G (ylnd! i) pid B gl o jlasl mil 1(2-7) @3 Jgd!

Null Hypothesis: OPEN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.771705 0.9557
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

Null Hypothesis: OPEN has a unit root
Exogenous: Constant
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Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.518096 0.5088
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906

Null Hypothesis: OPEN has a unit root
Exogenous: None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.168894 0.7270
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

Js Gt dmy gyl LY gl Bumgll pdor jliss) LS 1(2-8) @By Jged!

Null Hypothesis: D(OPEN) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.736645 0.0045
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054

Null Hypothesis: D(OPEN) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.649936 0.0011
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604

Null Hypothesis: D(OPEN) has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.769659 0.0000
Test critical values: 1% level -2.660720
5% level -1.955020
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10% level -1.609070

S grank! 3 (Sl JUI ol kgl i e W 1(2-9) oy Jou

Null Hypothesis: H has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 20 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 1.475920 1.0000
Test critical values: 1% level -4.356068
5% level -3.595026
10% level -3.233456

Null Hypothesis: H has a unit root
Exogenous: Constant
Bandwidth: 6 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 5.025473 1.0000
Test critical values: 1% level -3.711457
5% level -2.981038
10% level -2.629906

Null Hypothesis: H has a unit root
Exogenous: None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 8.040539 1.0000
Test critical values: 1% level -2.656915
5% level -1.954414
10% level -1.609329

I G oy 20 WY ol il Bl o Sl il (2-8) o e

Null Hypothesis: D(H) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 24 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -11.26599 0.0000
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
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Null Hypothesis: D(H) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.745792 0.0807
Test critical values: 1% level -3.724070
5% level -2.986225
10% level -2.632604

Null Hypothesis: D(H) has a unit root
Exogenous: None
Bandwidth: 12 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.960624 0.0451
Test critical values: 1% level -2.660720
5% level -1.955020
10% level -1.609070

394 ! Bmgin Jlamswl bt oS et w0l :(3) @By gl

F-Bounds Test Mull Hypothesis: Mo levels relationship
Test Statistic Walue Signif. [{0) (1)
F-statistic 5493814 10% 22 3.08
k 4 A% 256 349
2.5% 2.88 .87

1% 3.29 437

slas U ot B3 (368" g sl :(4) oy Goelll
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.261099 Prob. F(2,12) 0.3183
CObs*R-squared 4 168291 Prob. Chi-Square(2) 01244

Test Equation:

Dependent WVariable: RESID

Method: ARDL

Date: 06/M18/M18 Time: 11:06

Sample: 1993 2016

Included observations: 24

Presample missing value lagged residuals setto zero.

Variable Coeflicient Std. Error t-Statistic Prob.
FPROD-1) 0.112596 0.153202 0741476 04727

IMWD -0.005259 0.010355 -0.508800 0.6201
IMNWDH-1) -0.000105 0.008235 -0.011325 09912
INWDH{-2) -0.001269 0.008589 -0.132374 0.8959
IMWDH{-2) 5.25E-05 0.008937 0.009231 0.9928
TCH 0.000191 0.000455 0419126 0.6825
EXPO -5.15E-08 1.23E-07 -0. 417830 0.6835
EXPO{-1) 4 B9E-08 1.25E-07 0.290005 07034
H -2 23E-06 5.60E-06 -0.397535 0.5980
C -0.007883 0. 047626 -0.165515 08713
RESIDN-1) -0.540992 0.356011 -1.518594 0.1545
RESID{-2) -0.322399 0.245056 -0.934336 0.2686
R-squared 0173679 Mean dependent var -1.81E-18
Adjusted R-squared -0.5883782 S.D. dependentwvar 0.012271
S.E. ofregression 0.015443 Akaike info criterion -5.196440
Sum squared resid 0.002862 Schwarz criterion -4 607413
Log likelihood T4 35728 Hannan-Quinn criter. -5.040171
F-statistic 0229291 Durbin-Watson stat 2009891

Prob(F-statistic) 0.989677

ol O aue ual Arch s :(5) ) gl
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Heteroskedasticity Test ARCH

F-statistic 0789729 Prob. F(2,19) 0.4683
Obs*R-squared 1.688483 Prob. Chi-Square(2) 0.4299
Test Equation:

Dependent Variable: RESID"Z

Method: Least Sguares

Date: 06M8M1& Time: 11:10

Sample (adjusted): 1995 2016

Included observations: 22 after adjustments

Variable Coefficient =td. Error t-Statistic Prob.
C 0.000168 5.03E-05 3.331297 0.0035
RESID"2(-1) -0.134240 0223572  -0.600433 0.5553
RESIDM2(-2) -0.262424 0224883  -1.1669234 0.2577
R-squared 0076749 Mean dependentvar 0.0001149
Adjusted R-squared -0.020435 5.0 dependentwvar 0.000138
S.E. ofregression 0.000139 Akaike info criterian -14.789901
Sum squared resid 3.67E-07 Schwarz criterion -14 65023
Log likelihood 165.7891 Hannan-Cuinn criter. -14 76396
F-statistic 0789729 Durbin-Watson stat 1.855293
Prob(F-statistic) 0468314

Ry Sl Ramsey L1 :(6) oy gl

Ramsey RESET Test

Equation: EQO3

Specification: PROD PROD-1) PROD(-2) PROD{-3) TCH TCH(-1) INVD
INYD (-1} INVD{-2) INVD{-3) OPEN H C

Omitted Variables: Squares of fited values

Value df Probability
t-statistic 0.897505 1 0.3887
F-statistic 0.805515 (1, 11) 0.3887
F-test summary:

Sum of 5q. df Mean Squares

Test 35R 0.000185 1 0.000185
Restricted S5R 0.002716 12 0.000226
Unrestricted 33R 0.002530 1 0.000230
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ARDL Error Correction Regression
Dependent Variable: DIFROD)

Selected Model: ARDL(3, 1, 3,0, 0)

Case 2: Restricted Constant and Mo Trend
Diate: 06M8M18 Time: 11:17

Sample: 1990 2016

Included observations: 24

ECM Regression
Case Z: Restricted Constant and Mo Trend

Variable Coefficient Std. Error t-Statistic Prob.
CiPROD-1)) -0.336878 0163586  -2.058337 0.0618
DiPROD{-2)) -0.367866 0.137551 -2 674401 0.0202

Di{TCH) 0.000716 0.000393 1.821598 0.0935

D{IMNWDY) -0.023087 0.005996  -3.851775 0.0023
D{INVDH-1)) -0.000170 0006213  -0.027368 0.9786
D{IMNVDH-2)) -0.014017 0006367  -2.201444 0.0480
CointEg(-1)* -0.317956 0.046529  -5.833551 0.0000

R-squared (0.825889 Mean dependentwvar 0.002649
Adjusted R-squared 0764438 3.0. dependentvar 0.026041
S.E. of regression 0012639  Akaike info criterion -5.665603
Sum squared resid 0002716 Schwarz criterion -5.322004
Log likelihood 7488723 Hannan-Cuinn criter. -5 574446
Durbin-Watson stat 2721535
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(PROD)

Selected Model: ARDL(3, 1, 3, 0, 0)

Case 2: Restricted Constant and No Trend
Date: 06/18/18 Time: 11:19

Sample: 1990 2016

Included observations: 24

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -0.016476 0.037695 -0.437088 0.6698
PROD(-1)* -0.317956 0.112285 -2.831681 0.0151
TCH(-1) 0.002903 0.000640 4.539219 0.0007
INVD(-1) -0.011405 0.015029 -0.758871 0.4626
OPEN** -0.211254 0.074307 -2.842975 0.0148
H** -1.14E-05 4.87E-06 -2.333226 0.0378
D(PROD(-1)) -0.336878 0.227209 -1.482678 0.1639
D(PROD(-2)) -0.367866 0.187312 -1.963924 0.0731
D(TCH) 0.000716 0.000767 0.933366 0.3690
D(INVD) -0.023097 0.009768 -2.364462 0.0358
D(INVD(-1)) -0.000170 0.011744 -0.014480 0.9887
D(INVD(-2)) -0.014017 0.009329 -1.502542 0.1588
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* p-value incompatible with t-Bounds distribution.

** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
TCH 0.009131 0.003422 2.668106 0.0205
INVD -0.035870 0.045730 -0.784383 0.4480

OPEN -0.664414 0.365290 -1.818868 0.0940
H -3.57E-05 1.79E-05 -1.992513 0.0696
C -0.051819 0.116826 -0.443554 0.6653

EC = PROD - (0.0091*TCH
)

-0.0359*INVD -0.6644*OPEN -0.0000*H -0.0518
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