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2302, 2012, dar, Slleall 2Ly 5 0 | jladll ama #L10 (1)
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(Co-integration Test) & idall Jalsil) jLsd) -; Ll

Ja¥ Al gl 4 ) 6 A80e dsa g JLAAY o jidall JalSll 48 Hla aladiinl LSy
Aa Sl (e ALl Aia 3l JlSld) () 55 of elih 8 da jidy o1 ¢ i 3 Judlal)
Ao bl 85 e ) 55 A80e s sa gl T )Ll il JalSall La) aays L
&l yidiall JalSill 5 88 el Hlaial @llia 5 ¢ 73 saill Chpa 55 daa o Dby 5 Lalasy)
b (e pladind (e a0 i shall 55 (Engle-GrangerTes) e
(Co-integration regressior <& idall jlaaiy) i lilee coidlilae j1 8
-1 SV 25 (OLS) G all Clay yall 43y Hh aladinly

Y= A+BX +Queeorreeinn) (73)

saa sl Hia ol il aal aladi w8l o sSu SLa) atw Al 5 5 dadll
O3S53) g (o) O sS (Ao LY a8 ausal) 8- S s
G L (5 gl (e ) e Lagdl 51 (0) Lia a3l (e A LalSa 15
Laghn Ja¥ ddy gl 4551 53 A83e a5 5 oitiall (o jidie JalSia a5 o iny
O ia (e ST (5 9 LAY Al jall o2 8 Aaladin) S Y liaY) laa oS
axidl (Johansen and Juselius Tegtuils sa JLial aladiul oy Gla]
Ladll oz pail Gloeadly 38k 45 Lalasi 5 el JLaal) Jozadl aay 5 ol ppaiall
Aaie ppadiy JLaY dase sl a8 LaS 2l L)) meia b (e
- Plas 0 sl o il g i) (g shaty ol il Jalil
(Trace Test)Ayacerd) JLEa! 1J ¥ JLady)
S sl s e QB & i) JalSill lgaia 2 e G AN aaall A i 5y 3
Gy s (1= 1 sl Slgaidd) sae Gl bad 4 8l Jolia (r<n ) 1 sl
-4V all Coa

)\tracér) =- ?=T'+1 ln(l_AAr.q. ]_) ...................... (74)

Aall paa Jiad 1 T O Y

Maximum Eigen ) Apax c—ebiadl 3 jaall 4l jLd) 5 ALAY LAY
. (Values Test

((N=1) 1 (st & yidall JalSill cilgatia dre gl prall 4y 8 Ll iy
e gy (N=r+D) (sl JalSEl clgaia 2a el Adiadl Ay il J ks
REENENRTY

Amax(F,F+1) ==TIN(A=A"1) i, (75)
J—lSill g a g o Bty g (M) Adsiwaadl A5 ) JL8a) 5a 5l sa L) O
(0 < 1M1 = r<n) ALS A, 13 28 ghomall (5585 Y () il (e il

T Foll S5 5n s e T L 1 O, 8, a8 (1)
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G pal o Aandli) 5ol 5 o i€ puiall A il
(Causality Tes) Auswd) s - Bl

O 5aal Leaghy BalaBY) skl Gl oo Gl ) i) 138 Cosgs
1069le sail S il 138 55l L) 8 pusiall sl a) s cya dndil al 51
ey (Ll S) zasail JBY 5 X Lea (posiia pial 8Ly <19720le ass o sk
8 Aall el ) s 3 acls X rdall 8 AL <l el S 1Y) Lo aaa B
X il (e 4 A B 353 50 Jid A8l o3 e 35mp Jla s Y sk
CX el bl oy Y il b 8 edd LSV sale) (Sags Y Y
Feed ) dels jiul ol 335 e 4,05 Ao aga s (o U 8 (Ll S) LAl adiias
R 5 el S dawe L) Sy L Gaesde O il A8 (Back Effect
@ Y&y 33 sl 23 ga

Xt=Y" aXt—i+ Xf bjYt —j+Ut...........(76)
Y=Y aYt—i+ X diXt—j+ Vi oo (77)

e Al JLEa) 6l o5 (OLS) (s pall o pall 48 sk ladinly Glalaall i oy
(F) S 138 cdilad) 5 Alall ol Cllabes &y gina o Caaill (F) Jlia) ol a) Gaob
O A e Sga g ey (5l el Apa 8 5w An al) (F) Bl (g J81 &4 puandll
dnm b ad ) o A al) (F) dad e ST 4 sl (F) Zad S 1) Wl ¢ 9 punial
Gl el S L) Ja® 0 sl G B A8e 353 g0 ol i A 5 p3al
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(e a5 olatl A A8e ey X (B i Y Y padall 5Y (8 ey X il -
Y JIX

O aa) g olatlh A A8e ey X (o Y pdall 5Y (8 sy Y X il -
XY

Cropadall G Aliie A8 ani g X (o e VY il 5Y (8 sy Y X iiall-
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Gl 8 Al 5 08l 5 o 5 SEN el AN Juadl)
(VAR) (511 )aady) dqia JLadl - lagl

(Vector Auto regression) (VAR) &SIl lasi¥l zdsail ey
(Multi ) <l el 2aaie dga 3l Judlal) dilad 3 &5 50 z3ad) ST cemodel
el galal I laas¥) il e 2nb a3 sal 568 variance time series)
G pariall Badatia dxie Y Judldl ) 43s ((univariate auto regression model)
sl Caa sl #3531 138 (g Sliiey 3 (multivariance time seriesDynanic
Vector Auto) 4aie (S (e A8laYls 4ulaly) cl psdall lehdads (S sl
osbdl) Zalad (ge 2ay 4yl dpalal A lasa¥) o3l ddle Ya ( regression
dallee Ao Jany 430 LS da 3l Judladl G Alaaiall ClEMall (s 3l golaiy)
Cumy Alilae 3 aiie S Gpenad DA e lld g Jilaie JS5 Al ) Ol e msen
25 8 5AY) ol puniall A 3 )i Y 5 i Sl ) S el Gl s
s Al sl LBl 48kl & (OLS) gomall Sl yall 48y )k oSS
o5 S 7 a5l A Jide dipa Jiad AT re ol | B umie 5 e 58S il s
lgrpan Ol el dlelea oy z35a¥) 18 g L el jue Gyl G 8D
0 Lelan) s daa jla o jliie) f Laalasind (g Alae Jag yd (5l ()5 (e Lo 43y Hlally
I i) migl s alall Zieailly | Ll el eladY)l amy Yol
@ @ Y JREL A (K AV (VAR )

GB)YE=Et e, (78)
AN A ) e s e (N), 2 ) S pde Bhw Y dus
D WS iS5 B e 3 elag¥) delray pai )l (e 250l 53K 4 iasip (B)

PB =0 — Bp1 —B2p2—+—=BP@p....eeecveeeeenn.. (79)

N: 4N e Lalal 4 i
CN g o) elianll daal) 3l 1 &

il e agle Glla s I3V 1 Cne s ) (I lasiV) anie 48y it O (S LS
Aotk Jlial ey Jia¥) aday s (VECM)) 2sadl w0 Sl | (VAR))
sl s S 1) Ll | J oY) & sl aadiie 3 e il puaiall aaes CilS 138l paiall
alasin o ¢l il JalSill sl ol el callaly 13 Gl 5 e e Gl piiall (lan

VNP g b P

128127 0=, Gl jrad) | blalS s )l 2 ol (1)
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s Easaid Sall dglad) - Lawld

il G (Glesall ) 48 jpall clEdall Jalaty 73 a0 S ) & gLl Sigy
Lanll dlaial sy, ol clisSe Jalad Laa s Gmsbad alasiinly el 5 4aLa@Y)
o sl 35l M Bis 0 583 5 53 (VECM) s ol 52 Lagale: Jsmmal) o5
L) Y A LS 5 (VECM) 82 sl (1) dbasiad Juan 3) aniall 53 &l jaiall

AYE=TOHYS2 0 AU (80)

AYt=a0+A0U t+ALUt-1+A2Ut=2+............ (81)

axie= U(nxn) 450 < (VMA) gisalll Olbes dighas 1 Aj §) s
o8 zuia sis(NXN) (& sdial) Ladll 3son dnie ol 4 el paliaBy) Clarall
(AD) Jelaall Siad | Uadll 3 5an o 5l 31l o Jadd sy AYE 4niall G Alaladll
S AT Qaledl Jia s 3, AYE Gle Ut (1) Bl ad) 3 derall i Jiag
Jia (s (B, AYEHL e (Ut—1) saal5 Ay 330 2y (1) e 324l 8 deriall
AYHH2 o (Ut—1) Osissa Gy 2a (1) At saal) 8 darall i1 A2 Jaladl)
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(variance Decomposition ¢l <l sa Julas-j
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@ . z2sa3Y) ol il Aliiuall 5 430la))
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P4y Adlaal) a0 5580 (S) Cme ey Al 22 Y

aYit+1
aujt

& gaad =3 ¥ Ll o Laall JEY) Jiad (AS) 48 siaal) G Aslaall 038 (10 sy
Il il (e e JS A (1) A 30 Baall 3 aal 5 5 slime ol jadl laiag deda
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Yi 4lsiu)l (Impulse Multipier Functiondasll cielias 4lla ad 3
Aij,S) i S axi Sl V) ol g lme ol jadl laiay deda Cgaal
S lre Jiad AS(AQf,s) A stadll SOaa &) A L (Ai,1, Aif,2,,.....Aij,3
L (ASadlill Glieladl ) Facal G sbaBY) Lgle 3l LA dcadl) dlail
axiall H¥ 5 (1) da ) saall & aaill Ja¥1 (B deaall i Ciliclioadl) sy (S
D sl ) el (e 21kl AeS) il 35l £ sane Jia YT
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laiul & sane 0o mad s (1) Al a2l A Jyshall Ja¥) & deaall S Gle 1
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Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)

(Without Lag) : (el Cilash) [g3 ¢y pail) - Y f
(Tinbergin approach ) Jasi-1
-4y ARl s o) jalh ABall s
EX=F(LK,T) o ee e ee o (93)

Nice a3l dale 5 JWl Lol ) peaie s Jeall geaic 5 dpdlil) 3 08l Sliae daalidl il jaliall G
> Sl sl
Dol WS il sl Caai sl la
Log Ex = atl+ BK+ 0T....cvvviinnnne. (94)
POl dus
Jeall paic &5 50 @
Juall gl 5 i A5 500 B
(Tinbergin residuglos s (8 s x5Sl il Sae o3l Jale Jalaa 2 §

O

3

Log Ex = 4.20 — 2.91 L — 1.60K +0.05T ....veevvveenn.. (95)
(t) (-4.32) (-1.42) ()6
(R%) = 0.55 F=8.63 wek 1.98

Oo B Ll 5 (Gesll dele dala) o> A5 il dales O Al 35l e iy
dadinad) (1) dad S b (t-tesh Jid) cauny Lilias) 4 sine s Lo s LS Apalid) < jlial)
o (Y05) Lysina 5 siuns (21) Aips Ao die (1,72 A5l Leiad (e S] (3.64) Al
e ()€ (bl ¢ jaliall) dpudlinl) 5 pual) b 5l Al 4 sine Jaadl jeaie Aadee CulS
L sinall (5 shaay 4 all A0 die (1.72) Adsaall dadll e 58T (-4.32) Led duiiadll ()
DL 3 el Jliad s olld A Tibian] A sina e JWall Gl (pa dadee il ga A Lo
Al o ST (8.63) ALl dsudinall F dad (58 ) (F- tesubia) cuuny dllea) 4y inl)
S il G el dale dalaa s (V1= 21,V2 = 3) 2ie (2.69) dlsaall
Dl Aalrs Ao S ) (Apalad) @ alall ) Al 5 oaal & a6 Saa 53l el
O Y ot g Y Lilias) 4 giie (0.55) sl Jalae Gad (i 5 (0.05) daidin a5l i<l
Jal gal 3525 %645 Bl 5 %55 Ay bl il jsball 8 5l e 31 Jale s Jall ul 5 Jaal
s (auto correlation) (S Ll )Y e (e 3 el ey Vs 725 Jaxi ol Al
G XS (905) Ailian ) 4y sinall (5 sina o ST Jlmall 138 0 waes (S(L.M. test) il

b dsEs S5 A Y1 Aadi e (DLW ) A
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Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)
(Solow approach sis« Julas-2

=AY Al Gask e (el (o Sl ael) G Qs 18 s e

TFP=GEX H{aGL + BGK]...........c.cenon... (96)

ALl sl yai Jaae = GEX
Jeall 5ai Jne = GL

JWl Gl sa Jae = GK

(*) dadl paic L5 0=

(*) Sl Gl ) e L5 30 = B

CSas 3582l sl g Ailaa (8 GlID (o) gai dimd (Agaae ) Al ails (B s 00 ) Jlall (sl s sl
PN P VP SR g [ |

(With Lag) : el CRlaily i) -, Lal

si( vector autoregressive Mod@lial lasi¥) aaid s o) ) 80 o2 & Ll
daall 5 paic 5 Maal) Aaall bl G 4800 el 3 sl o) ) i (VAR ) amile

LSy (Dicky- Fullier test) (uss=d — =S ) dia 3 Joeadlaad) Ayl i) Joii[1-1
-y

. (GDP) syl laal) gl |

ol — (S LA oy i U JaDlal) Ay ) i s A (e lea ¥ aall mildl) ey Y
S0 A () S ¢l (First difference) dsY) Gl aal aie 5 e S dlulull () Cus g sall
4 sina (5 e die (2,99) Al saall Lgiad (e ST (Aillae A ) (11,36 Aalllly dpuinall ol 5 —
W (HL) ) dpzm dl) Jiig s sl )ds a5a s () il (Al (HO) paad) dza 8 (il 5 1A 945
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Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)

(14) J s
(2014-1990) s2all 31l (A AaaY) nall Gl s — S sl
Null Hypothesis: D(Q) has a unit rc

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

0.0000 -11.36952 Augmented Dickey-Fuller test statistic

-3.752946 1% level Test critical values:
-2.99806: 5% leve
-2.638752 10% level

*MacKinnon (1996) one-sided p-values.

Augmente: Dickey-Fuller Test Equatic
Dependent Variable: D(Q,2)
Method: Least Squares
Date: 07/02/17 Time: 12:44
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0000  -11.36952 0.176117 -2.002370 D(Q(-1))

0.1856 1.368561 6002.232 8214.420 C
6188.613 Mean dependent var 0.86024&R-squared
75197.6. S.D. dependent v 0.85359:Adjusted F-square
23.45520 Akaike info criterion 28773.05.E. of regression
23.55394 Schwarz criterion 1.74E+10Bum squared resid
23.48004 Hannan-Quinn criter. -267.7348 09 likelihood
2.077915 Durbin-Watson stat 129.266@-statistic

0.00000@Prob(F-statistic)

Eviews 7zl slaicl &ald) Jas (a1 jaadl
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Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)
(E) : 4alad) &l jiball-c

Ll i dsa s e Alad Y Aalidl @l jaliall G ) asal) Sl 8 — Son Ll LS

Al jl b — S e o S (first differencd JsY) Gl 3ah s e col€ Al ) Cun

oad i 1A 05 Ay sina (5 siae die (2,99 Adsaal) Liad e LS (Aillas Aad) (4.87) W

A ) e ) (H) Alaul) Gpa i) Jiti g sam gl da asm g ) s () (HO) paad) dana 8
ale olail g adald 3 ga 5 lld

15 Jdsa
(2014-1990) sl (3l yall (A dpalusl) il jobiall il g8 — Sy sl
Null Hypothesis: EX has a unit rc

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

0.0007 -4.877531 Augmented Dickey-Fuller test statistic

-3.737853 1% level Test critical values:
-2.991878 5% level
-2.63554; 10%level

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(E:
Method: Least Squares
Date: 06/26/17 Time: 00:03
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments

Prob t-Statistic Std. Erro  Coefficien Variable

0.0001  -4.877531 0.212893 -1.038393 EX(-1)

0.2602 1.155786 623832.7 721017.0 C
10059.44 Mean dependent var 0.51954R-squared
4192815. S.D. dependent var 0.49771\djusted R-squared
32.72672 Akaike info criterion 2971548S.E. of regression
32.82489 Schwarz criterion 1.94E+145um squared resid
32.75276 Hannan-Quinn criter. -390.7208.0g likelihood
2.004408 Durbin-Watson stat 23.7903F-statistic

0.00007Prob(F-statistic)

Eviews 7z<t_n dlaie b dalll dee (3o 1 Hauadl
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Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)

(L) : Jardl paic-a

Gl 331 die s Janl) suaie f (Dicky fuller ) s — (S ddad o el

ST (Aallae da) (4.87) ALl s duinall il g8 S A o8 & (first difference) JsY)

O ) o (A (HO) paadl daa i (2 53 13 905 ysine (5 siaaa i (2.99) &l 53l Lgiadl (e

gms Sl DA ) el ) Al o 8 55 (Uit KOOD 53 s s elli Jael) omie
ale slail 5 adald

Jeall yaial (Dicky fuller) st — S JLEa(16) s
(2014—1990) sl 3l a1l &
Null Hypothesis: L has a unit rc

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

0.0007  -4.870505 Augmented Dickey-Fuller test statistic

-3.737853 1% level Test critical values:
-2.991878 5% level
-2.63554; 10% leve

*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(L)
Method: Least Squares
Date: 06/25/17 Time: 23:59
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0001  -4.870505 0.212998 -1.037407 L(-1)

0.2599 1.156392 37565.87  43440.89 C
208.1042 Mean dependent var 0.51882%R-squared
252128.2 S.D. dependent var 0.49695Rdjusted R-squared
27.10584 Akaike info criterion 178823.15.E. of regression
27.2040. Schwarz criterio 7.04E+1:Sum squared res
27.13188 Hannan-Quinn criter. -323.270Q0g likelihood
2.002001 Durbin-Watson stat 23.7218ZF-statistic

0.00007Prob(F-statistic)
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(<l Jlad) Gl 5 r300) (K) deall ol pais-s

r=ie G (Augmented Dicky fullen g sall sl s — (oo JlLial) salai (e gl

(first difference) 1s¥) Gl vic 5 e dualull (5 5aa sl 53 35y e ey ¥ Jll (il

(4l 2ag) (2.99) Al sand) il (10 ST (4.93 Ayl b — (Sl dusind) Al (S Al

Lol i g san gl da agas ) el A (HO) pdad) daca i (iad i 10 905 4 sina (5 sl dic
sle olaily adald sa 50, D CaMA ) i i) (H) Al

(17) ds>
s2all (31 jall & il JWall il cpda il (Dickyfullier) alst — (<o sl
(2014- 1990)

Null Hypothesis: K has a unit rc
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

0.0006 -4.937035 Augmented Dickey-Fuller test statistic

-3.737853 1% level Test critical values:
-2.991878 5% level
-2.635542 10% level

*MacKinnon (1996) one-sided p-values.

Augmented Dicke-Fuller Test Equatic
Dependent Variable: D(K)
Method: Least Squares
Date: 06/29/17 Time: 20:43
Sample (adjusted): 1991 2014
Included observations: after adjustmen

Prob. t-Statistic Std. Error Coefficient Variable

0.0001  -4.937035 0.212982 -1.051501 K(-1)

0.2776 1.113305 213536.3 237731.1 C
-1521.162 Mean dependent var 0.52559R-squared
1446672. S.D. dependent var 0.50403djusted R-squared
30.58583 Akaike info criterion 1018815S.E. of regression
30.68400 Schwarz criterion 2.28E+13um squared resid
30.61188 Hannan-Quinn criter. -365.030Q09 likelihood
2.004833 Durbin-Watson stat 24.3743F-statistic

0.00006Prob(F-statistic)
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(VAR )g-“a\l“ Jaaly) GSJ‘-N‘ YRy

Slaayl sl il Al (VAR) S lai¥) dsie a6 el Jé

elar¥) Bae 3aad e 2 Tl 35S0 5aall 31yl 8 i) Jlall Gl ) cpia s el (5 paaic

3l 35 (i) (i snd ot o3 (HQ |, FPB Gl slaiclis (Lag Optima) i)
- Y Jsaal) b ge S5 (Lag=2) &)

(18) Jsx
& Wl (el s Jandl (5 puaic 5 Saal) sl bl o A8l Bl olayy) 30
(2014-1990) sall 3 =l

VAR Lag Order Selection Criteria
Endogenous variables: Q L K
Exogenous variables: C
Date: 06/29/17 Time: 21:45
Sample: 199(201¢
Included observations: 22

HQ SC AIC FPE LR LogL Lag
82.00181 82.11554 81.96676 7.95e+31 NA -898.6344 0
77.90077 78.35569* 77.76058 1.20e+30 90.43865* -843.3663 1
77.72698 78.5230! 77.4816- 9.60e+29 16.4567. -831.298: 2
77.77616 78.91347 77.42568* 1.05e+30 10.48972 -821.6825 3

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (eac$t gt 5% level)
FPE: Final prediction error
AIC: Akaike information criterio
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
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DAY bl (VAR) s Al
Q, = 3860 — 0.17Q,_; + 1.63Q,_5 - 0.09L,_4- 0.63,_, -0.001K,_; + 0.001%,_............ (97)

(-0.29)  (1.01) (-0.37) (-0.51) (-0.17)  (0.21)

R? =0.59 £3.92

iaall i) 8l il 8 A giee e Al il il G oMef 8 g3 sal) i (e ey
Al e J el 03] dygunall (1) e S (t-tes]) JUA) sy Gloall (B My
(o s LmBY 5l o 3 130 5 965 & s (5 55mnn 5 (18) A a2 i (1.73) i) il paa)
L ginall JLa) s el o) Meal) Jaall il @] 8 ol puial) algad dliy (31 sal)
V1=6) 3 (2.69 4l saall Leiad (o ST (3.92) Wl duniiadl) Fiad () S (F- tes) Adeay)
Sl il & A Al i) G e Lee (0.59) Tibas) 4 iaR%3ad Gl (, V2= 18
25l Slialy | zasa¥) Jan oAl Jelse Ales ) g (%41) W15 (%50) L (Q)
DY) el a0 S | ((LM-test) Jis) sy ((autocorrelation A b Y1 s

LB A i) (5 e e ST S

(19) BEEEN

VAR Residual Serial Correlation LM
Tests

Null Hypothesis: no serial correlation at
lag order h

Date: 06/29/17 Time: 22:31

Sample: 1990 2014

Included observations: 23

Prob LM-Stat Lags
0.3274 10.29111 1
0.3123 10.49014 2
0.9971 1.506988 3
0.8833 4.398413 4
0.7877 5.511015 5
0.9135 3.968753 6
0.9104 4.014586 7
0.6822 6.566454 8
0.0000 51.96302 9
0.0000 58.27016 10
0.0001 34.13024 11
0.1701 12.83642 12

Probs from chi-square with 9 df.
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20) Js

ol s Jeadl g peaie 5 Jaal) sl w280l (VAR) S lasiV) G s
(2014—-1990) 52ll &) =l & Culall JLall

Vector Autoregression Estima
Date: 06/29/17 Time: 21:08
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments

Standard errors in () & t-statistics in [ ]

K L Q

-0.615123 7.782136 -0.173444 Q(-1)

(21.7157) (1.21507) (0.59360)

[-0.02833] [ 6.40469] [-0.29219]

-5.402481 -7.317025 1.632171 Q(-2)

(58.7741 (3.28861 (1.60660

[-0.09192] [-2.22496] [1.01592]

0.616036 1.082887 -0.097143 L(-1)

(9.59067) (0.53663) (0.26216)

[0.06423 [2.01794 [-0.37055

-8.013382 0.700216 -0.636223 L(-2)

(45.4175) (2.54126) (1.24149)

[-0.17644] [ 0.27554] [-0.51247]

-0.06594: 0.01169: -0.00121: K(-1)

(0.25117) (0.01405) (0.00687)

[-0.26254] [ 0.83196] [-0.17665]

-0.069378 -0.009831 0.001522 K(-2)

(0.26037) (0.01457) (0.00712)

[-0.26646 [-0.67479 [0.21381

450642.6 -28427.88 3860.146 C

(800356.) (44782.7) (21877.8)

[ 0.56305] [-0.63480] [0.17644]

0.016754 0.899872 0.595585 R-squared

-0.351963 0.862324 0.443930 Adj. R-squared

2.25E+13 7.04E+10 1.68E+10 Sum sq. resids

1185339. 66323.76 32401.41 S.E. equation

0.045440 23.96586 3.927228 F-statistic

-350.1296 -283.8152 -267.3392 Log likelihood

31.0547! 25.2882 23.8555!  Akaike AIC

31.40033 25.63386 24.20117 Schwarz SC

233721.8 43574.90 35355.20 Mean dependent

1019437. 178747.3 43450.93 S.D. dependent
7.88E+29 Determinant resid covariance (dof adj.)
2.65E+2!  Determinant resid covariar
-877.0372 Log likelihood
78.09019 Akaike information criterion
79.12695 Schwarz criterion
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(granger causality test) 4xsal) Jalasi-3

Saa¥) Al ZU Y Jaall paie A (granger test) Al Jilas sl
O 2 (VI=1, V2=23) die (4.27) 4l saall Lgiaid (e JA (0.23) 4adlll dadiad) F 4ad () S
Al saall Leiad o ST (73.97) Al F daid 8 Jaall juaie: cun MlaaY) sl gl
A G Aobie il Ae @l a5 aa) 5 eladly st S ga s i ) Y1 Tl 5 sSAl)
Zll Gn Aolgie 3l d0e @llia Gadl 4nds Jidailly g 3l ad) 3 Jasdl juaic 5 Jlea)) sl
Y agde s Sl JLl el cpas deall peaie Ga ol Gl DLl el cpsas Jea) sl
Jar e, G3all & JWl Gl s dasll (5 paaie 5 dlaal) sl bl (g Aol il 483al 3 ga
K, L, Qu (Lon run association relation shi@aell sam 4531 5 48e 3 gae e
ple oladl g aall 3 gy (Bl el

2D BEEEN

D3l 235053 (granger) dusad) Jalas

Pairwise Granger Causality Tests
Date: 06/29/17 Time: 21:52
Sample: 1990 2014
Lags: 2

Prob F-Statistic  Obs  Null Hypothesis

0.7909 0.23768 23 L does not Granger Cause Q
2.E-09 73.9700 Q does not Granger Cause L

0.9823 0.01788 23 K does not Granger Cause Q
0.9220 0.08157 Q does not Granger Cause K

0.9570 0.04411 23 K does not Granger Cause L
0.9588 0.04219 L does not Granger Cause K

Eviews 7zeli_ slaic b daldl dee a1 Haadll

122
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D (ol — oaila 52 ) ) Jalsil) -4

SV LY g s (palea — Guila 52 ) (Cointegration < sidall JalSil) jlas) sl
&b ) QL) el cna s deall s (Jlaa ) el il (o jidia JalS5 3535 020 I (Trace
Ge 1 (15.49) 4alull da Al (Trace ded oS b (Longrun) dishll sad) e Gl
Lol Jlaa) 5Lal 5 965 4y sine s she e (4.93) 4l (Statistical valve ) aslaay) degdl)
) daoall dadll € & pide JalSS dga s 2 Lewss Asiall (Max Eigen StatistiQ (dasl)
) (HO) panll G b s 13 995 &y sine (5 sine die (4.73) Bibas ) Aadll (0 1T (14.26
s b QA s AN (H1) Al el (b yip @l jide JalSSaga g 2o () jeds
ole olal 5 alals

22 BEEEN

Gl Janll s il QL il cioa 5 M) laall i)y 28Nl o jiall JelSall L)
(2014—1990) sl

Date: 06/29/17 Time: 21:56
Sample (adjusted): 1992 2014
Included observations: 23 after adjustments
Trend assumption: Linear deterministic trend
Series: Q Lt
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

0.05 Trace Hypothesized
Prob.**  Critical Value Statistic Eigenvalur No. of CE(s
0.7060 29.79707 16.08878 0.384158 None
0.8152 15.49471 4.939192 0.186041 At most 1
0.6509 3.841466 0.204740 0.008862 At most 2

Trace test indicates no cointegration at the ®0&l
* denotes rejection of the hypothesis at the 008
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigeue)

0.05 Max-Eigen Hypothesized
Prob.**  Critical Value Statistic Eigenvalue No. of CE(s)
0.6323 21.13162 11.14959 0.384158 None
0.7749 14.26460 4.734452 0.186041 At most 1
0.6509 3.841466 0.204740 0.008862 At most 2

Max-eigenvalue test indicates no cointegratiothat0.05 level
* denotes rejection of the hypothesis at the 0B
*MacKinnon-Haug-Michelis (1999) p-values
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D Easadl S Al dalud) Judas 5
s laa ()l 3 5D S all o slad) s Jady
(Decomposition variatior) ¢xkal & jas -1

el il &l s Ggan G Al die ) ade B ode e o ol & e jlaal L
pladl (& 901 004muiy 4nads yaiall o Ol i Shaa) () (505 2al 5 (5 olme Bl jad) laiay )
(%699.32) ) Juai in 138 5 Gl Jlall 3 (9695.63 Sl aledl & (9699.39) 5 JsY)
Dhiay Jaall 8 Ol st Gigan o) SISy adld puatall 3 ) dilite o a5 Halad) Gladl i
Al 8 (900.4]) Ay Jea) sl mlill 8 @l s alaa) ) a5 a5 g e Gl e
A ) s daal Jis 1388 5wl ) alad) 3(%2.78) 5 bl alall 8 (964.32) 5 S
Cldll JU) Gl ) a3 seaie Ll il aladl 4 (900.32) ) deall seaie (e Jlaall sl
G s )y g hme Calad) dansy (3l 8 il JU) Gl ) (a8 Qs Gigas G
dall 8 (%60.038 5 S Al 8 (960.190) desty Maay) aall il & <y Eilas)

el el (8(%0.34) G 5l o Jusl s 13S0 5 gl 1 olall 3 (960.49) 5
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Janll (5 yuaic 5 Jlaa¥) Jaall i) g A8l Gl 45 il 4y jlemal) i) ai¥) (23) Jsan
(2014—1990) s2all (3 al) & JLl Ll 5

Varian
ce
Decom
positio
n of Q:
K L Q S.E. Period
0.000000 0.000000 100.0000 32401.41 1
0.190162 0.413016 99.39682 32504.36 2
0.038331 4.322546 95.63912 82893.09 3
0.494687 2.782293 96.72302 148853.5 4
0.383856 4510538 95.10561 202939.2 5
0.190844 0.853595 98.95556 574856.8 6
0.433319 0.328362 99.23832 944150.8 7
0.255414 1.452458 98.29213 1795377. 8
0.282199 0.350562 99.36724 4061570. 9
0.347667 0.328873 99.32346 7085116. 10
Varian
ce
Decom
positio
nof L:
K L Q S.E. Period
0.000000 12.49137 87.50863 66323.76 1
0.480936 2.846160 96.67290 197038.8 2
0.573098 4.084807 95.34210 213442.6 3
0.122343 1.649764 98.22789 664957.8 4
0.489820 1.028796 98.48138 1117666. 5
0.299418 2.650627 97.04996 1832630. 6
0.241470 0.520209 99.23832 4678400. 7
0.390703 0.234480 99.37482 7798682. 8
0.248695 0.951729 98.79958 15856608 9
0.301759 0.283677 99.41456 33453398 10
Varian
ce
Decom
positio
n of K:
K L Q S.E. Period
97.21205 1.713665 1.074288 1185339. 1
97.00970 1.745743 1.244560 1189152. 2
83.68363 3.114584 13.20178 1282413. 3
32.91106 1.689215 65.39972 2052031. 4
29.05233 1.900415 69.04725 2190804. 5
4781111 1.886156 93.33273 5431976. 6
1.928370 0.942154 97.12948 9631371. 7
0.897920 2.145840 96.95624 15382280 8
0.324645 0.539055 99.13630 38661270 9
0.413402 0.214452 99.37215 66440124 10
Chole
sky
Orderi
ng: QL
K
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Q Residuals
80,000

60,000

40,000

20,000

0

-20,000

-40,000

60,00 +——"T—T—F T T T T T T T T T T T 1
92 94 96 98 00 02 04 06 08 10 12 14

EL Residuals

3,000,000

2,000,000

1,000,000

-1,000,000 +————T T T T 1 T T T T T
92 94 96 98 00 02 04 06 08 10 12 14
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(impulse ) el dlail-o

Ll (a5 lme il ail Jlaiar dea (] Gigan G () Alaia) clas Jilas s
)5 (32401.4) yries N Alall b anis yrial & dbagl Aea[] () ga5m HanY) Aaal
(- 121900.3 W 3 Gl lad(] 5 paaldl olall 3 (133181.5) 5 A alall 8 (5562738
1ly el lall (8 (-1511190 5 puslondl plall 8 (-536507.9 , o=l sl (8
danl aaie (8 aaly (5 e il jladey R[] Sgaa (s, Sl Q) i (-5785092
) s ol alall 8(31034.8) W yad e sl il b dla) daa[] laa) ) g
(-2088.9) W 8 dplu ilar ] 5 ilall slall & (327506.5 5 bl alall 8 (10309.932
daa[] Cagan Gl audill alall 8 (-104937F 5 il alall 8 (17107.03 5 SGl alall 3
& Aolag) daa ] laa) (sa5e Gl (2 il Juall el A (A aals b Bl sl
5 il JLall 3 (56850.99 5 sl alall 8 ( 6962.68) W sad Jaa Yl Asall il
& (-10342.9] 5 A alall & (14174 W 38 Zplas e[| 5 il alall 3 (195753.9
Al dlall 3 (-357732.6) & gl M alad
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D3l 23 s Alaiuy) clias Wad (24) Jsoa

Respo
nse of
Q:

K L Q Period

0.000000 0.000000 32401.41 1
-1417.435  -2088.936 556.2738 2
790.3817 -17107.01 74306.50 3
-10342.91 -17873.70  -121900.2 4
6962.685 -35229.98 133181.5 5
-21738.82 31034.81 -536507.5 6
56850.99 10309.93 746741.0 7
-66107.85 209502.1  -1511190. 8
195753.9  -104937.0 3636432. 9
-357732.6 327506.5 -5785092. 10
Respo
nse of
L:

K L Q Period
0.000000 23440.90 -62043.25 1
13664.55 23569.59 183529.8 2

-8623.823 27494.44  -76831.85 3
16729.41 -73714.29 625217.9 4
-74684.39  -74543.66  -892118.1 5
62748.22  -275990.3 1424516. 6
-206870.9 157601.6  -4296657. 7
429850.7 -169555.8 6222419. 8
-622635.0 1500114. -13710382 9
1658849. -884176.3 29396671 10
Respo
nse of
K:

K L Q Period

1168699. -155169.2 -122857.9 1
-77066.11 24672.58 -50050.25 2
-66710.76  -162897.7 446671.2 3
-97894.62  -141096.2  -1592721. 4

92587.67  -141713.5 748421.4 5
-127786.6 682146.1  -4921898. 6

614888.8 563415.8 7909578. 7
-579473.4 2050218. -11803052 8

1651619. -1726227. 35388862 9
-3660097. 1187148. -53896110 10

Chole
sky
Orderi
ng: QL
K
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(7) S S5
Dl 3 5aiDl Cliagill Alaia

Responseto CholeskyOne S.D.Innovations +2 S.E.

Response of Q to Q Response of Q to L Response of Q to K
40,000,000 7 40,000,000 40,000,000
-40,000,000 \\\ -40,000,000 -40,000,000 -
— T T T T 000 — T T T T T T 000, — T T T
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Response of L to Q Response of L to L Response of L to K
200,000,000+ / 200,000,000+ 200,000,000 -
-200,000,000 \\\ -200,000,000 ~200,000,000
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10
Response of K to Q Response of K to L Response of K to K
400,000,000 / 400,000,000 400,000,000
400,000,000 - \\ 400,000,000 - -400,000,000 -
N,
12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10

il 3 gai¥) (A o s il Jos -6

unill G il s | (SOIW) dalat 335 e i) 3 gD oa sl i€ i) Gty all) cudld
s Ay 0 Lall K0 £aliy) g olai) G ) a 52 a1 Gl 8 Wl o sl il
D o3l 23 Gy e (Lagl) Aabadl saall o sl Sl sl & G Tl e

(0.108 (2014—1990) s2all Jea¥! o) zilil) sad Jare
20.32= Jaall jumic sai Jaras

0.42= il JWll () i ja sai Jaras

-0.48= Jaall jyuaic i 5
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S 4Ll (Solow) dsal] Alaiel

TFPi= 0.108 — (-0.32) (-0.48) — (0.42 ) (-0.02)
TFP= Wl ) ske
- (Lag2) aslud) saall & o ol S8l juaill

TFP2= 0.108 — (-1.80)(-0.32) — (-0.02 ) ( 0.42)
TFP2= Ll Ll | i

™

DO dua

0.108 = EQL
-1.80 = EL
-0.02= EK
-0.32 = GL

0.42 = GK

) Giall 385 e ) i ¢

25y,d E

Jdadll :b

130



Gl (B Auudlint) 3 a8 g o ol 9IS ppail) LN Juadl)

Gl B Alaay) Aaal) ililly abatil) o 3l o ABlad) : WG

Gl Gle Gl sl adall o GlaY) Al oaslsiS sl elalall Gian Lo
dlee ) ) oaleiSall sl of Jsaill GulaY) Cilegaall aaf adel) Sy @lly . ((R&D) yplailly
= ) Chragil) Aal) cudafy A adanl] aUail) g ye G ] aied Joail

GDP= F(EL) ..o, (98)

Ade b e B e 2Y (VAR estimation ) el 3 a8l o 3 Jsad) Jdy
Augumented Dicky fuller ) auwgall jdsd — SO HLid) ol lldg (EL) adaill Je 3liy)
- b WSy ( test

t(Ule? - S Lkaal) il Jedbaad) Ay yini-1

AL el vie aalail) Ao GladU a3l Aadidl b ) aegall e — SO jLaal Sl
3.02) AxL) dajal) deidll e ST (5.27) dallil (Statistical Value ) dilasy!) deill o)
by Bassll jis [oag (M) jeds (Al ((HO) paall docajd (i 1N %5 digine (sgiune e (
pde (pu (51\:\.\!\ J<allg ale oladly ti:a\é Oongs . clld Dl ) i ‘";'d\ (Hl ) b)) dica )
- 5yl 5aall 3yl 8 ailatl) e 3l Aldes i

(2014 1990) saall Ghall 8 adaill o Gy Abedis i (8) b ISa

EL

12,000,000

10,000,000 |

8,000,000

6,000,000

4,000,000 ~

2,000,000

90 92 94 9% 98 00 02 04 06 08 10 12 14
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(2014—1990 e 32all plaill o (BlaD g8 — Soo s (25) s

Null Hypothesis: EL has a unit rc
Exogenous: Constant

Lag Length: 5 (Automatic - based on SIC, maxlag=5)

Prob.?

t-Statistic

0.0005

-5.271523 Augmented Dickey-Fuller test statistic

-3.831511 1% level Test critical values:
-3.02997! 5% leve
-2.655194 10% level

*MacKinnon (1996) one-sided p-values.
Warning: Probabilities and critical values calcathfor 20 observations
and may not be accurate for a sample $i28 o

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(EL)
Method: Least Squares

Date: 07/08/17 Time: 14:45
Sample (adjusted): 1996 2014
Included observations: 19 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable
0.0002  -5.271523 0.351394 -1.852381 EL(-1)
0.0000 6.441241 0.380094 2.448279 D(EL(-1))
0.000( 6.18322 0.42417"  2.62276! D(EL(-2))
0.0009 4353781 0.506149 2.203662 D(EL(-3))
0.0172 2.761927 0.563002 1.554969 D(EL(-4))
0.0000 6.599123 0.596242 3.934672 D(EL(-5))
0.6091 0.525043 130324.3 68425.87 C
481837.. Mean dependent v 0.90366(R-square:
1105597. S.D. dependent var 0.85549&\djusted R-squared
29.01251 Akaike info criterion 420274.55.E. of regression
29.36046 Schwarz criterion 2.12E+125um squared resid
29.07140 Hannan-Quinn criter. -268.6189.09 likelihood
2.664038 Durbin-Watson stat 18.7610F-statistic

0.00001!Prok(F-statistic

Eviews 7zl slaic b dald) dee a1 Haadl
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Gl (b L) 3 a1 5 o ol SN pkil) Y Suadl
-1 (VAR) (S laaiy) dxia pais -2

adaill e B 5 3l 8 Jlaa ) ol milll G 480l el eUadl) ade il
HQ, SC, AIC, FPE), Lsbaall cruny (Lag=2) Qlisil oo i) eUasy) s axe G (i
¥ Jsnl B WS (LR,

524l 31 yall @ ?"L"‘” Sl By é\_&y\ . FOA Gj\.’ﬂ\ O Akl LAl cUay dae 26) Jsaa
(2014—1990

VAR Lag Order Selection Criteria
Endogenous variables: Q L K
Exogenous variables:
Date: 06/29/17 Time: 21:45
Sample: 1990 2014
Included observations: 22

HQ SC AIC FPE LR LogL Lag
82.0018: 82.1155- 81.9667! 7.95e+3. NA -898.634- 0
77.90077 78.35569* 77.76058 1.20e+30 90.43865* -843.3663 1
77.72698* 78.52309 77.48164 9.60e+29* 16.45672 -831.2981 2
77.77616 78.91347 77.42568* 1.05e+30 10.48972 -821.6825 3

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each 5% level
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Eviews 7zeli_ slaie b daldl dee a1 Haadl

adeil Sl 3yl Jea¥) add) g3 on (VAR) (130 laasy) asial & i) dlsbaall ()
-. 4-\3_\1\ :\.z_uaj\ <Al

Q.= 28531.07 — 0.8@,_,- 0.12Q,_,-0.002EL,_;+0.01EL;_,......(99)
t* (-3.75) (-0.31)  (-0.33) (1.95)

R?=0.82 =+21.93

3 el il s Al A8 dlia G (VAR) S0 JlasiV) date 5008 (e gy
el il 5l aladl 8 MeaY! Asal) i) G IS 5 (ELy_ ) palel) e Gl 5 G )
2 (Qpoy) Lie alaidl Jiaay) sl ailal) dddas &) Gia (Qq Qpep) Lie s alaidll
(1.72) Al A son) Aaill e J41 (-0.31) Al & seenall (1) a0 5S @l Lilian) 3 i
& (ELp_q) el o Gl dalea 4y sina a2e XS5 (20) 4o Ax 05 %5 Ay sz (6 s 2ic
S Lilian) 4 sine (ELy_y) adlall Ao SWY1 5 (Qpq) lleay! (Aol milill Jiales LulS Cps
L (3.75) Lagd dgilanyl) (1) and 5S, Madl alad) 8 Maa) sl il 8 e a3l il

g 2 gimall (5 siasa 5 &y yal) Ay die (1.72)(Qp_q ) Al saadl dadll e ,SH (1,95
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(27) s>

saall 31 yal) o adeill e @iyl s ¥ Slsall il G (VAR ) 30 lasiy) asie pais

(2014—1990

Vector Autoregression Estimates

Date: 07/08/17 Time: 14:36

Sample (adjusted): 1992 2(
Included observations: 23 after adjustments
Standard errors in () & t-statistics in [ ]

EL Q

-38.2492: -0.84102: Q(-1)
(8.22766) (0.22412)

[-4.64886] [-3.75249]

-13.75651 -0.121745 Q(-2)
(14.1521) (0.38551)

[-0.97205 [-0.31580

1.298655 -0.002209 EL(-1)
(0.24468) (0.00667)

[5.30766] [-0.33143]

0.04999 0.01886! EL(-2)
(0.35370) (0.00963)

[ 0.14135] [ 1.95839]

1009057. 28531.07 C
(343990. (9370.39

[2.93339] [ 3.04481]

0.972098 0.829800 R-squared
0.965898 0.791978 Adj. R-squared
9.53E+12 7.07E+09 Sum sqg. resids
727515.1 19817.72 S.E. equation
156.779! 21.9395.!  F-statistic
-340.2566 -257.3863 Log likelihood
30.02232 22.81620 Akaike AIC
30.26916 23.06305 Schwarz SC
2861494. 35355.20 Mean dependent
3939583. 43450.93 S.D. dependent
1.98E+20 Determinant resid covariance (dof adj.)
1.21E+20 Determinant resid covariance
-597.0945 Log likelihood

52.79083 Akaike information criterion
53.28452 Schwarz criterion

Eviews 7z daicly Zalll Jee (a1 yaadl)

als ol gd A iall el G e Jay 138 5 9482 dnii e At 3aatl) Jalaa (R2) e cialy g
daf ()5S A (F- test) dlleaY) i sinall Uil z35a¥) Slinl s Maa¥) lsal) il 3 S
S Y 5 (Vi=4 , Vo=20) xic (2.86) 4l saall Lgiad (1 ST (21.93) )5 dndiadl (F)
i b adll paan 05S A (LM — test) Jliid) cray SIA) b )Y A8 (e 73 g
. U6 A sindll (5 sin (0 HSILM
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Gl adl (b Apudlinl) § a8l g o ol ISE ) G Juadl
(granger — test) 4wl J501-3

Haa¥) Aaall il o Aaliie d8de lia G ) (granger — testimsad juial Ll
Fiad 058 Jlaa) o) bl oy adaill e GaY) () (o (ol i) aalaill e 3yl
A sina (5 gl s (23) s Aad die (1.71) Adsaall Leiaid e ST (13.05) Al 5 dpsiaal)
ST (11.20 4500l dinal Faded 05 alaill e BaY) oy ) sl i) (5 5%
Cpoiall Cp Al Al ABe dla ale 5 Taila 35 5830 A paal) Lgiad (1a

(28) BPEEN
sall (3l yall i Sy Al Gj\_ﬂ\} pdatll e glasy) o A8all jall S Al laal
(20141990

Pairwise Granger Causality Tests
Date: 07/08/17 Time: 14:47
Sample: 1990 2014
Lags: -

Prob. F-Statistic Obs  Null Hypothesis:

0.0003 13.0589 23  EL does not Granger Cause Q
0.0007 11.2071 Q does not Granger Cause EL

Eviews 7zt » slicl &aldl dae (a1 Hradl)

(Cointegration test) : & sidall Jalsil) jsi[1-4

Alia L (Tracd Y bl cuasy s o i) JalSill ) (Gl — (uila 52) sl LS|
lag (S Gl Maa¥l sl alilly aledll e Gay) on @il JelSill lalss
s 2ic (3.84) (Critical value) s ) dadll (e 81 (772,80 4ilbaaYITrace
JalSall aalas) 2 sa 53 Lt A3@all (Max- Eigen) ebasll dadll jlaa) aST 506 4, sins
daall dadll e ST (772.80 Aalll) dibasy) dadll oS lld G priall G & yidal
o ) ladll F Gy Lo A8y ) Ak A1 Ale lin 4o 5 (3.84)

o) e Bl 5 ) el
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29 BEEEN

) Sy o syl ol A8l & il JalSall Lol
= A2 2 & ok J

Date: 07/08/17 Time: 14:41

Sample (adjusted): 1993 2014
Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend

Series: Q EL
Exogenous series: Q EL
Warning: Critical values assume no exogenous series

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trz

0.05 Trace Hypothesized
Prob.**  Critical Value Statistic Eigenvalue No. of CE(s)
NA 15.49471 NA 1.000000 None
0.0000 3.841466 772.8020 1.000000 At most 1 *

Trace test indicates 2 cointegratingegn(s) aot@b level
* denotes rejection of the hypothesis at the 08l
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigsue)

0.05 Max-Eigen Hypothesized
Prob.**  Critical Value Statistic Eigenvalue No. of CE(s)
NA 14.26460 NA 1.000000 None
0.0000 3.841466 772.8020 1.000000 At most 1 *

Max-eigenvalue test indicates 2 cointegratingeqn(&#)ea0.05 leve
* denotes rejection of the hypothesis at the 08l
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normatizsy b'*S11*b=I):

EL Q
-8.47E-22 0.000398
3.97E-06 -0.000246

Unrestricted Adjustment Coefficients (alpha):

4.55E-13 -2511.33: D(Q)
-251840.9 -155552.8 D(EL)
NA Log likelihood 1 Cointegrating Equation(s):
Normalized cointegrating coefficients (standardem parenthese
EL Q
9.03E-19 1.000000
(4.8E-11)
Adjustment coefficients (standard error in parests
-1.000000 D(Q)
(5.6E-09)
-61.94039 D(EL)
(26.8015)

Eviews 7z daicly Zalll Jee (a1 saadl)

136
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s Easadl Sad) dglud) Julas 5

s Laa (i) dlade] &5 Jalail) 38 A
(Variance Decomposition) : ¢kl 45 jas-1
laa ) ol bl 8 s Ggan G A al se 13 e (0 e g il 45 3a5 sl L
5 sV plall (3 961004ty dnsit jaiall b <l it Silaa) ) (5230 3n) 5 (s lime sl ey
74.44,5) Alal) Sl s g5 s 13 5 CIBN Al 3 9682.87 5 S o) (96 99.62
6 e il il Hlaiiay 3 pall 8 adedll e S 8 s Gagan Gl jalall aladl 809
il 8 @l s laa) 5 J Y aladl 4 Jlea) sl =l 8 ol s Cilaa) g2 Y asl
) Ll s J8 s 138 5 Gl alall 817,52 5 (S alad) 8 (960, 37) sy
Cosladl alall 3 04 25 55 ) Meay! sl

plail) e Gy el Aaall il (g 4831 cplall 4 3253 (30) Jsa>

(2014-1990) s2all 3| =

Variance

Decompo

sition of
Q:

EL Q S.E. Period
0.000000 100.0000 19817.72 1
0.372211 99.62779 25720.77 2
17.52730 82.47270 30532.39 3
12.18850 87.81150 38426.21 4
25.82852 74.17148 42074.64 5
20.59601 79.40399 49110.64 6
28.22944 71.77056 51703.96 7
24.37698 75.62302 56584.48 8
27.97112 72.02888 58075.60 9
25.55427 74.44573 60885.57 10

Variance

Decompo

sition of
EL:

EL Q S.E. Period
95.34314 4.656855 727515.1 1
58.80039 41.19961 1518415. 2
63.12242 36.87758 2190594. 3
55.34502 44.65498 2890080. 4
56.53974 43.46026 3393286. 5
53.21560 46.78440 3838977. 6
53.65760 46.34240 4106648. 7
52.00984 47.99016 4310296. 8
52.17994 47.82006 4398278. 9
51.48834 48.51166 4452120. 10

Cholesky
Ordering:
QEL

Eviews 7zt » sicl &aldl dae (a1 Hradl)
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Q Residuals

80,000
60,000
40,000
20,000
0-
-20,000

-40,000

-60,000 T T T T T T T 1 LI B
92 94 96 98 00 02 04 06 08 10 12 14

EL Residuals

3,000,000

2,000,000 -

1,000,000

-1,000000 +——F——T T T T T T T T T T T T T T T T T T
92 94 96 98 00 02 04 06 08 10 12 14
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(impulse ) &laiu¥) clay Jidal o

) 8 aals o jlme ol laiay Aed[] Gigan G L) AlsiuY) Gl Jias Ll
el Aplagl cilaal] laa) U a5 Aliie dgia) alsel s s oy Jeal) sl
ool 3 (%1879.5 5 pudldll plall 3 (% 4054.3 5 sV olall 3 (19817, F domsic s
Sl el 3 (9618176.08) 5 A plal) i (% -163020.35) W8 dnde cilad( 5 gl
Cilag Glan) N g2 adaill e GY) 3 as) 5 o jlme Gl yail ey dad[] Gigaa Hé 1Ka
olall 8 (% 4071.602 S alall & (% 12685.89) dunsis Maa ¥l adl) il b duls
(%1976.68) Y Gy cilosall Jomi Jin 13588 5 Gualdll olall 8 (% 16651.29 , &)Y
L el 8 (9 -1569.201) 8 dudu cilad[] Gllia (pa b el Jlall b

Glall b el e Yy Jea ¥ sall il G 483l 4lainY) cliag Qi (31) Jsas
(2014—1990) saal

Respon
se of Q:
EL Q Period
0.00000t 19817.7: 1
-1569.201 -16320.35 2
12685.89 10475.54 3
4071.602 -22973.22 4
16651.24 4054.374 5
6285.706 -24537.12 6
16059.62 1879.533 7
5083.853 -22420.05 8
12763.23 2841.128 9
1976.688 -18176.08 10
Respon
se of
EL:
EL Q Period
710373.4 -156995.9 1
922530.3 -961896.0 2
1293586. -905402.5 3
126240€ -1400067 4
1373856. -1128871. 5
1154372. -1375057. 6
1098333. -959413.0 7
783332.6 -1049040. 8
656813.7 -578614.7 9
334018.6 -604118.3 10
Choles
ky
Orderin
g: QEL

Eviews 7z daicly Lalll Jee (a1 saadl)
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@0) e dsa

Al 35S ) Al J1 sl ) Jiail

Response to Cholesky One S.D. Innovations + 2 S.E.

Response of Q to Q

Response of Q to EL

80,000 80,000
40,000 4 N 40,000 -

0 SN\ 0

\\\ ///\\

-40,000 - A NN R -40,000 -

-80,000 — — -80,000

3 4 5 6 7 8 9 10
Response of EL to Q

3,000,000 3,000,000
2,000,000 2,000,000 |
1,000,000 1,000,000

0 0
-1,000,000 -1,000,000 -
-2,000,000 -2,000,000 -

-3,000,000 -3,000,000
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D AJA) i gl das 5 laal) sl Ul Cm A8l ; Ta

il gl aae 5 YAl 2 Jie (iNnovations) JSiY) < e S Al slade (a0
ol 8 A (@l gell 5 i DBaldl cadl 3 oo sl Sl pnl) e clsalS &)L Ala)
= LS Gy sl Cela g 31 el 3 Jlaa) sl

GDP = f(R3) v eveeeeieeeennnn. (100)

Al ) sell dyia 3l JuwSlall (stationary 4 il Hlidl (e Y (VAR) S ¢l ja) Jd
Dl LS5 sl s — Sy jlial alaie
D (a3l Jeadal) 4 ) Aty gl 8 — (S33 JLS[1-1

<l (Level) o siwal) die 5 e Aa il sel) dludes G ) aonsall sl 8 — S0 jlaal) s
critical ) da sl dadll (e ST (Adllas dad ) (4.96) Al ddlanyl b — (S dad () S
S Al i Al (HO) panl) A 3 (b i 1A 50 4 sina (5 s 2ie (2,.99) 11W) (value

ale oladl g adald 3 o Glld CadA ) i N (HT) Abad) Al (o yig3aa sl H3a

(2014—1990) s2all (3l all 3 A&l ) sl Aludes Sl Jil) (1) (A JSS

R3

30,000,000

25,000,000

20,000,000

15,000,000 -

10,000,000 |

5,000,000

90 92 94 9% 98 00 02 04 06 08 10 12 14
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(32) Js>

saall (31 yal) 5 AN i el aaad Ly b — Sy sl

(2014—1990)

Null Hypothesis: R3 has a urroot

Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=5)

Prob.* t-Statistic

0.0006  -4.962726 Augmented Dickey-Fuller test statistic
-3.737853 1% level Test critical values:
-2.99187: 5% leve
-2.635542 10% level

*MacKinnon (1996) one-sided p-values.

Augmented Dicke-Fuller Test Equatic

Dependent Variable: D(R3)
Method: Least Squares

Date: 07/21/17 Time: 14:12
Sample (adjusted): 1991 2014
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0001  -4.962726 0.212420 -1.054181 R3(-1)

0.0391 2.193488 1242331. 2725037. C
57900.71 Mean dependent var 0.52818R-squared
7812899. S.D. dependent var 0.50674Adjusted R-squared
33.95338 Akaike info criterion 5487187S.E. of regression
34.05156 Schwarz criterion 6.62E+145um squared resid
33.97943 Hannan-Quinn criter. -405.4408.09 likelihood
2.008940 Durbin-Watson stat 24.62869-statistic

0.000058rob(F-statistic)

Eviews 7z daicly Zalll Jee (ja 1 yaadl)
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: (VAR )gﬁ\:ﬁ\ Jlaady) dada paai-p

HQ, SC, AIC, FPB &Y ulad slaic)s | 73 5aiB (Bl et} 830 oo s
.(Lag =2 & Ll elary) ax axe U‘G“"“ (, LR

B3) Js>
DA 73 5D liall eUagy) aae xe

VAR Lag Order Selection Criteria

Endogenous variables: Q R3
Exogenous variables: C
Date:07/08/17 Time: 13:(
Sample: 1990 2014

Included observations: 23

HQ sc AIC FPE LR LogL Lag
58.17682  58.25073*  58.15199 6.17e+22 NA -666.7479 0
58.46004 58.68176 58.38554 7.81e+22 2.285496  -665.4337 1
58.08866* 5845819  57.96450*  5.19e+22*  13.83973*  -656.5917 2

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (eacdt gt 5% level)

FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion

Eviews 7zt » sicl &aldl dae (a1 Hradl)

= GL LS (VAR) 1 laaiV) asie 5o ela JBal elagy) 300 2 yaa 3a g

Qt: 682763 + 0.0wt_l'l' 1'03Qt—2 = 6.19R3t_1' 873R3t_2(101)

(")

R? = 58%

(0.13)

(4.55)

(-0.05)  (-0.07)

F*=6.29

L sima pe il (Q_;) L) Aalaid) Jlea) sl i) dadea G ol 73 5031 (o ey g
20) & s die (1.72) & sand) daiill e J81 (0.13) Al dpasiad) (1) dad )5S Lilias)
i) 5l alna Lol A CaDlA Lilian) 4y sine (Qp_,) dales ChilS (a8 (50) 43 sine (5 siuse s
Gl il 8 ey e 5l @iy Lilias) dysiee e ClSE (Ragpudl deaall ) Al
Aadll (e JB s e (-0.07) 5 (-0.05) Legd dssiiaall (1) 4ad (S Glall (& s
b G e Ll (38 138 5 Ll &y gimall (5 siona s Zy yall da o e Tl 35S0l 4l 5aa)
ZUl Gl e yili s aaall LBV (e oy LIS Clalal Ll (3) jall Lgia s daalidl lald)

8 Al Al @l yrial) G ey 138 55894 8an) U sie aaill Jalas (IS5 | Alaa) sl
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L zasaly) Jaxi o Al Jelse dlen ) dsmn 9042 (AU 50658 Aty il il
e ST (6.29) 2l duinal (F) dad ()5S (F- test) ddlaay) 4y sinal) JLial) 3 5aY) il 5
S Vs, 965 Gy gine G siuas (V14 |, V2= 20) ds da 2ic (2.86) L saal) dedl)
O ST LAY a8 aea oS @y (LM-test ) Jbia) cawan I Ll YY) A6 e 23 5aY)

905 4 gixall (5 giua

saall 3l all 8 AN Cal sl dae 5 MaaY) sl il o 4l VAR sl (34) Jsaa

(2014—1990

Vector Autoregression Estimates
Date: 07/08/17 Time: 13:
Sample (adjusted): 1992 2014

Included observations: 23 after adjustments
Standard errors in () & t-statistics in [ ]

R3 Q
7.64824. 0.02995! Q(-1)
(44.3414) (0.22806)
[0.17249] [0.13132]
4.040060 1.034067 Q(-2)
(44.1727) (0.22720)
[ 0.09146 [ 4.55143
-0.065982 -6.19E-05 R3(-1)
(0.23495) (0.00121)
[-0.28083] [-0.05118]
-0.047068 -8.73E-05 R3(-2)
(0.23475) (0.00121)
[-0.20050] [-0.07233]
2639248. 6827.634 C
(1980788 (10187.9
[1.33242] [0.67017]
0.008648 0.583016 R-squared
-0.211653 0.490352 Adj. R-squared
6.55E+14 1.73E+10 Sum sq. resids
6030964. 31019.45 S.E. equation
0.03925: 6.29176!  F-statistic
-388.9023 -267.6912 Log likelihood
34.25237 23.71228 Akaike AIC
34.49922 23.95912 Schwarz SC
2672496. 35355.20 Mean dependent
5478952 43450.9. S.D. depende
3.50E+22 Determinant resid covariance (dof adj.)
2.14E+22 Determinant resid covariance
-656.5917 Log likelihood
57.96450 Akaike information criterion
58.45819 Schwarz criterion
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VAR Residual Serial Correlation LM
Tests

Null Hypothesis: no serial correlation at
lag order h

Date: 08/23/17 Time: 19:44

Sample: 1990 2014

Included observations: 23

Prob LM-Stat Lags
0.0500 9.489276 1
0.0588 9.094956 2
0.2870 5.002745 3
0.0000 33.74808 4
0.0003 20.84829 5
0.7023 2.182319 6
0.0001 24.77863 7
0.0013 17.93530 8
0.0131 12.65908 9
0.1461 6.813430 10
0.1581 6.608336 11
0.0428 9.863626 12

Probs from chi-square with 4 df.
Eviews 7z daicly Lalll Jee (a1 jaadl)
(granger test) dssadl Jus)-3

Sl Al il o Aalgia L A8e s ga 5 pae ) (granger tegtiod) sl Ll
B (058 Man Y Aaal) ) Y AN il gl a3 G ) (31l (3 AN il gl nac
i yine 5 siase s (23) duia dan e (1,7) il saa) dadl (pe J81 (0,003 4aldl dusiadl (F)
BRIy il (F) dad ()58 ) (ol el sae car ¥ Jiaa ¥l Aol il G SIS 965
o i, L il (5 snn Tl 3 i Gl 55,300 20 o) 2l (e 81 (0.02)

. O\ ol O‘ ~.- - S‘

& el ol gel) 2ae ‘;usy\ @;.d\ GJL':J\ O A8l ( grangen Al Lol (36) Jsa
(2014—1990) 324l 3 yall

Pairwise Granger Causality Tests
Date: 07/08/17 Time: 13:10
Sample: 1990 20:
Lags: 2

Prob. F-Statistic Obs Null Hypothesis:

0.9963 0.00372 23  R3 does not Granger Cause Q
0.970° 0.0298. Q does not Granger Cause
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xie (3.84) (critical valug s all iadl) (e il (3.28) dibasy) (Trace) dad oS <l
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Jats Al Lyl (3.84) dasall dailll (o i1 (3.28) Aadlll dlan ) dagdll ()5S @lld Lial Lagin
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Date: 07/08/17 Time: 13:08

Sample (adjusted): 1993 2(

Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend
Series: Q R3

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Tr:

0.05 Trace Hypothesized
Prob.**  Critical Value Statistic Eigenvalue No. of CE(s)
0.0685 15.49471 1457225 0.401362 None
0.0700 3.841466 3.284099 0.138670 At most 1
Trace test indicates no cointegration at the G208l
* denotes rejection of the hypothesis at the (e8I
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigduoe)
0.0t Max-Eiger Hypothesize
Prob.**  Critical Value Statistic Eigenvalue No. of CE(s)
0.1404 14.26460 11.28815 0.401362 None
0.0700 3.841466 3.284099 0.138670 At most 1

Max-eigenvalue test indicates no cointegration at thé kve
* denotes rejection of the hypothesis at the (e8I
*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normatizsy b'*S11*b=l):

R3 Q
3.78E-07 -0.00021;
2.44E-07 5.58E-05

Unrestricted Adjustment Coefficients (alpha):

6078.874 -14115.35 D(Q)
-1780831 -1730425 D(R3)

-623.1014  Log likelihood 1 Cointegrating Equation(s):

Normalized cointegrating coefficients (standardem parenthese
R3 Q
-0.00179. 1.00000t

(0.00048)

Adjustment coefficients (standard error in paresésg
2.978043 D(Q)

(1.25224
365.0835 D(R3)
(275.770)
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(Variance decomposition9 ¢kl 4 jai-1

DMy s Golaa) G dplies dyia ) alsel 3k (sae oy cplil) A a3 sl L

&b s laal ) o Aeal) sl Ul 8 (Basl 5 Ay jlee B 5) sl 5 e il sl
Gl alall 3 (%99.97 , LU Al 3 (%99.98) |, JsY) plad) ;306100 Ay 4l yicial
b i Sigan (g, el alall (3(9699.96) Y Andi uril 3 ) A J a1
Alea¥! aall il 8 il s Calaal ) o a5 5 e ol yail laiag A il sgl) dac
gl (8 ol s Ja a1 5 G ) (8 (9%0.02) |, (A Alall 3 (960.019 ey

ol dall 3 (960.03) I Jea) sl

38) Js

D3l 3 gD il & s s

Varianc
e
Decomp
osition
of Q:
R3 Q S.E. Period
0.000000 100.0000 31019.45 1
0.014443 99.98556 31035.74 2
0.020190 99.97981 44649.92 3
0.026293 99.97371 44691.62 4
0.025664 99.97434 55689.00 5
0.030253 99.96975 55767.33 6
0.028938 99.97106 65533.88 7
0.032713 99.96729 65659.01 8
0.031272 99.96873 74729.84 9
0.034566 99.96543 74912.23 10
Varianc
e
Decomp
osition
of R3:
R3 Q S.E. Period
99.98466 0.015344 6030964. 1
99.82446 0.175540 6048926. 2
99.78559 0.214412 6055719. 3
99.64195 0.358054 6060159. 4
99.60067 0.399329 6061417. 5
99.44113 0.558872 6066282. 6
99.39205 0.607950 6067781. 7
99.21719 0.782808 6073128. 8
99.15932 0.840680 6074902. 9
98.96741 1.032586 6080792. 10
Cholesk
y
Ordering
:QR3
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Q Residuals
150,000

100,000

50,000

-50,000 T T T T T T T T T T T T T T 1
92 94 96 98 00 02 04 06 08 10 12 14

R3 Residuals

25,000,000
20,000,000 -
15,000,000
10,000,000

5,000,000

0,

-5,000,000 -

-10,000,000 T T T T T T T T
92 94 96 98 00 02

T T
04 06 08 10 12 14
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a5 ke ol adl ey daa] dugas G ) Ll i laiaY) Glas sl Ll

) o) Gl dlas) ALY Ll i) 20 de s e L;LA;Y\ ‘_“Q;.d\ GJL'\J\

S Al 8 (%933.6) 5 s alall 3 (%31019.45) 4y 4nds i) 8 ( positive

Dy &[] g G S el alall A (%5205.7) A sl s Jad s 138

Ul 4 (negative) Al Glaa[] &Glaa) ) ALY A ol gl dae )y g baa ol yail

o (i 1388 5 S Glall B (90513.22) 5 S alall (3 (96372.9) A (Mlaall sl
bl Glall 8 (%439.7) ) il s

B9) Jsa

D3l 73 5Dl At iy Jalas

Respon
se of Q
R3 Q Period
0.000000 31019.45 1
-372.9879 933.6527 2
-513.2213 32095.71 3
-350.2071 1898.154 4
-520.3343 33221.27 5
-380.7236 2930.084 6
-549.4984 34414.99 7
-409.2264 4031.092 8
-579.7410 35680.62 9
-439.790! 5205.73: 1C
Respon
se of
R3:
R3 Q Period
6030501 -74706.2. 1
-397904.5 242173.6 2
-260440.4 119998.4 3
30480.71 229931.5 4
5495.251 123366.8 5
-7191.747 242790.6 6
-4798.17. 134799.! 7
-5085.751 254730.0 8
-4788.462 146717.1 9
-5531.972 267509.6 10
Choles
ky
Orderin
g:QR3
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Response to Cholesky One S.D. Innovations + 2 S.E.
Response of Q to Q Response of Q to R3
120,000 120,000
80,000 4 80,000 |
40,000 -| 40,000 -
0 0 <
-40,000 -40,000
"80!000 T T T T T T T T T "80!000 T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of R3 to Q Response of R3 to R3
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\

\\
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e —— e - \\ \\\
20000004 20000004 |\ IS

0 0 A
\

\
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Ao phally RIS il 5 RIS Lnyaal) 6 asdoi€all ) (eldl sae 33k lia -3
) gally Sl Gy Jell 3 2018 s il (el SIS 2 3508 daal
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by daall (graics el Aadd) m3U) G (VAR) 330 jlasiy) aaie jpass sl -9
) w8 %59 G ydse JLd) gy deaall (ramic G Ghall (8 JL)
Ox (granger  causality) e A8lal agas Vs, R? apaatll dalae ey Jlany)
Il alys danll gruaicy Jlaay) Asall bl
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Sl udyg Janll (Syamic g HeaY) Asall =3l 0 (Long run association) (saall
50 @ Jeall jmie G 230D ol A5 (Soall dlslud) Judas il s B
Adhise dxie) 23e die 52 oy el ol @bl 3 (nliia

o) clanal auletll Ao 3Ly Jlaa¥) o) @bl o Al A8l ol -11
) @bl 8 1l Laey glaland) JlaaY) Asal mlilly aedl) e LY Guslass
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: :\,.uhaDﬂ Cilaatal) - 93\
(%100) &l ¥l 2015 199052all (3) pall & A8 dabaiBy) ) pliall (lany 1 1 Abal ) @)

T ol (K8 ) el ol e Gl o 2 G Ll Gl s | b sl teaY) Gt g &) g
©®) @ €) ( J@zzc;ﬁu @
1 121861 3825.5 14.47 13311.9 1990
2 35056 2945 48705.1 7765.4 1991
3 15049 29912 48715.7 9823.6 1992
4 14214 3040.8 46280 14984.6 1993
5 12664 3090.7 43844 14853.8 1994
6 16942 3138.6 13.19 14637.6 1995
7 35013 3513.4 39663.1 16270.1 1996
8 36670 4158.3 38076.6 13672.4 1997
9 29383 3881.9 36553.6 14568.7 1998
10 103728 4678.5 35091.5 16447.4 1999
11 83057 4418.4 1.44 16458.4 2000
12 93937 4723.2 4582.49 17634.4 2001
13 63330 5072.8 3318.26 18222 2002
14 16761.5 5468.6 4909650 13060.4 2003
15 36222 5919.7 4327.98 21770.3 2004
16 34097 6429.1 1.34 25041.3 2005
17 14340897 6976.8 17212.47 28442 2006
18 218383.9 7664.1 5657.25 27645.4 2007
19 240362.4 1344.6 9948.69 28344.9 2008
20 164326.4 9272.2 5919.81 30843.1 2009
21 235134.7 1056.6 11540.27 10.92 2010
22 261800 8080 11937 64081.7 2011
23 343800 8422 15903 162587.5 2012
24 1159.2 863140.2 21622 17499017 2013
25 241548.4 882 18878 21140 2014
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Dependent Variable: LNEX
Method: Least Squares
Date: 06/29/17 Time: 22:42
Sample (adjusted): 1990 2013
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 6.054367 1.362884 8.251400 C

0.0611  -1.978502 0.265225 -0.524748 LNL

0.1147  -1.645683 0.218284 -0.359226 LNK
4772083 Mean dependent var 0.239532R-squared
0.758843 S.D. dependent var 0.167106 Adjusted R-squared
2.219576 Akaike info criterion 0.692543S.E. of regression
2.366833 Schwarz criterion 10.07194 Sum squared resid
2.258644 Hannan-Quinn criter. -23.63492Log likelihood
1.668741 Durbin-Watson stat 3.307287 F-statistic

0.056409 Prob(F-statistic)
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Dependent Variable: LNQ
Method: Least Squares
Date: 06/29/17 Time: 22:39
Sample (adjusted): 1990 2013
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.6282 0.491408 2.326868 1.143440 C

0.0868 1.796469 0.452822 0.813480 LNL

0.7825 0.279690 0.372679 0.104235 LNK
4.608333 Mean dependent var 0.135954 R-squared
1.215450 S.D. dependent var 0.053664 Adjusted R-squared
3.289417 Akaike info criterion 1.182387 S.E. of regression
3.436673 Schwarz criterion 29.35883 Sum squared resid
3.328484 Hannan-Quinn criter. -36.47300Log likelihood
1.163982 Durbin-Watson stat 1.652135 F-statistic

0.215593 Prob(F-statistic)
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Dependent Variable: LNEX
Method: Least Squares
Date: 06/29/17 Time: 22:42
Sample (adjusted): 1990 2013
Included observations: 24 after adjustments

Prob. t-Statistic Std. Error Coefficient Variable

0.0000 6.054367 1.362884 8.251400 C

0.0611  -1.978502 0.265225 -0.524748 LNL

0.1147  -1.645683 0.218284 -0.359226 LNK
4772083 Mean dependent var 0.239532 R-squared
0.758843 S.D. dependent var 0.167106 Adjusted R-squared
2.219576 Akaike info criterion 0.692543S.E. of regression
2.366833 Schwarz criterion 10.07194 Sum squared resid
2.258644 Hannan-Quinn criter. -23.63492Log likelihood
1.668741 Durbin-Watson stat 3.307287 F-statistic

0.056409 Prob(F-statistic)
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Dependent Variable: LNQ

Method: Least Squares
Date: 06/30/17 Time: 14:16

Sample: 1990 2014

Included observations: 25

Prob. t-Statistic Std. Error Coefficient Variable
0.0000 9.766240 0.477412 4.662517 C
0.0345 2.261658 1.43E-06 3.23E-06 L
0.7282  -0.352187 2.38E-07 -8.38E-08 K
0.7449  -0.329672 0.033227 -0.010954 T
4.632000 Mean dependent var 0.207006 R-squared
1.195729 S.D. dependent var 0.093721 Adjusted R-squared
3.242627 Akaike info criterion 1.138318S.E. of regression
3.437647 Schwarz criterion 27.21113 Sum squared resid
3.296717 Hannan-Quinn criter. -36.53284 Log likelihood
1.209412 Durbin-Watson stat 1.827301 F-statistic

0.173105 Prob(F-statistic)
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Abstract:

Technological change is one of the most radical transformations witnessed by
the world in recent times. It is a continuous change in the economic, social and
political conditions. It uses the outputs of innovation or creativity to bring about
these changes, and other concepts such as technological progress,
technological achievement, technological shock and others have been linked to
it. (Harrod), Ras (Hardwood), Capital (Solo), Human Knowledge (Romer and
Lucas) or Labor and Capital (Hicks). Some studied average per capita output
and the last impact of income on welfare , Quantitative and qualitative
developments in production as well as the results of scientific research, and
has investigated the effect of Albaanh Englishlink Englishlink Teicher Of The
End Akonomiks Anformatyon Tishnologu AT & Anformatyon Tishnologu AT
& Anformatyon Tishnologu . Cost and other concepts such as competitive
advantage, excellence, competitive strategy, etc. The trade policy measures
and attention to the establishment of quality industries and skilled labor and the
formulation of a successful policy for the industrial banking sector are important
factors for competitiveness, which require export support, interest in research
and development, allocation and attention to international specifications and
others, Such as profitability, cost of manufacturing, market share, productivity,
trade guide, real income, and business outcomes. The researcher examined
the reality of technological change Iraq through several indicators during the
time series 1990-2014 as the intensity of the productive component and
productivity and efficiency factor and the expenditure on research and
development and telephone density as well as the reality of competitiveness as
exports and the coefficient of exposure and the budget and trade balance, was
reached through the analytical and standard in Iraq that technological change
plays a small role not To the required level of competitiveness either through
the Solo watch or to investigate the impact of other variables represented by

technological change such as the number of phones or expenditure on (R&D) .
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