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Long-Run Relation Between Non-Qil
Exports and Employment in the Iranian

Economy
Mohammad Ali Falahi (Ph.D.) and Ameneh Khoshbakht (M.S¢.)*

Abstract:

Using Vector Error Correction Model (VECM), this paper
examines the relationship between non-o1l exports and
employment during 1338-1379 period. Results of Granger
causality test indicate that employment is Granger cause of non-oil
exports, but non-cil exports is not Granger cause of employment.
Estimation of long-run relation between non-oil exports,
employment and GDP without oil shows no significant relation
between non-oil exports and employment. But GDP without oil
has a significant and positive impact on employment. In estimated
error correction equation for employment, two variables of oil
exports and export promotion strategy are significant. Results
based on sectorial investigation confirm a long-run relationship
between employment and exports only in Indusirial and Mine
Sectors. In addition, estimated adjustment coefficient in this sector
has a value of 0.23 which in contrast to its value in the whole
economy (0.03) shows much higher speed of adjustment toward
fong-run equilibrium.

Keywords: non-oil exports, employment, Granger causalty,
cointegration, error-correction model, Iran

* ph. D. student and assistant professor of economics respectively University of
Mashhad (Email; falahiggferdowsi.um.ac.ir)
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LR Test of Block Granger Non-Causality in the VAR
ook sk ko R oK Rk N R ek ok ok F SRR R R R ok R R T R R R o K B R o ok e ok o ok ok e o skl ok ok o ok e e R
Based on 40 observations from 1340 to 1379, Order of VAR = 1
List of variables included in the unrestricted VAR
DE DXNO
Maximized value of log-likelihood = -550.9562
oo s e o e ok e ok e o kR e o e ek e e o N R R R 3 A o R o ok o e o Rl KON 3 e o o e e ok i ok ok
List of variable(s} assumed to be "non-causal" under the nuli hypothesis:
DXNG
Maximized value of log-tikelihood = -351.0029

o o s KR Ao o o ol o o R S o o S ol ek oK oK S o o oo R S e ok N R Ok s ek

LR test of block non-causality, CHSQ( 1y 093422[.760]

o oo A K R ok 3 e ol ook ok o e ok ok o R ek oo o o ok ok o ol o ok e e ko S R R KR R R R R K K
The above statistic is for testing the null hypothesis that the coefTicients

of the lagged values of:

DXNO

in the block of equations explaining the variable(s):

DE .

are 7ero. The maximum order of the lag{s)is 1.

. Juaaly g5 e hola a5 8 Cude gail T Jgaer
LR Test of Block Granger Non-Causality in the VAR
sk ek oo ek ok o o o oo ok ok Rk oK b ok W o R ek sk R e e ko ek e kch ke ok ko kR Rk AR kR Rk kX
Based on 40 observations from 1340 10 1379, Order of VAR = 1
L.ist of variables included in the unrestricted VAR:
DE DXNO
Maximized value of log-likelihood = -550.9562
dkhhkkd kb kbR ko kckkkk ke kkk bRk kR kk ek dokhkh Nk ok kdkk kb ko de kb k ke kR kR
List of variable(s) assumed to be "non-causal” under the null hypothesis:
bE
Maximized value of log-liketthood = -552 8513

B e T L e e T Ly P e T T Yy

LR test of block non-causality, CHSQ{ 1)= 3.7903[.052]

ok ke deok ok de kR kol Rk ek MR RN kR R Rk ko kR ok ko kR kR R R Rk ok R R kR RN KRk Bk Rk kR Rk
The above statistic is for testing the null hypothesis that the coefficients

of the lagged values of:

DE

in the block of equations explaining the variable(s):

DXNO

are zero. The maximum order of the lag(s) is 1.
Fo e o koK s ok e o sk o ok ok i ok s R ok o B OK N i R S oK ok 3K R ok sk ot sk ok e ok sk ok ok ok e o ok o ol ofe ke ok ok e ok ok ok ok vk i ok ok sk ik b ke
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Test Statistics and Choice Criteria for Selecting the Order of the VAR Model
0o ke e o o o o e o ol KK K KK Sk e ok o ook ok o e o R o o R B ol o o s o s e e o ok o o R ek e o ok Rk

Based on 34 observations from 1346 t0 1379, Order of VAR = 8
List of variables inctuded in the unrestricled VAR:

E GDPN XNO
List of deterministic and/or exogenous variables:
D2 DXOIL
ok ok ok oo ok i S K o o o S o o o ol o s ko o o R e ok ke e ok o ok K o sk ok e Sk kRO R R Rk bk Rk
Order LL AIC  SBC LR test Adjusted LR test
B -563.4089 -641.4089 -700-9370 - e
7 -598.4317 -667.4317 -720,0911 CHSX 9)= 70.0456[.000] 16.4813[.057]
6 6313624 -691.3624 -737.1532 CHSQ( 8y~ 135.9070{.000] 31.9781[.022]

5 -653.5723 -704.5723 -743.4945 CHSQ( 27y 180.3268[.000] 42.4293].030]
4 -675.3959-717.3959 -749.4495 CHSQY 36)=223.9740{.000] 32.6998[.036]
3 -681.6840 -714.6840 ~739.8690 CHS(Y 45)= 236.5502[.000} 55.6589|.133|
2 -693.9755 -717.9755 -736.2018 CHSQ( 54y=261.1332[.000f 61.4431[.227]
1 -703.9649 -718.9649 -730.4126 CHSQ( 63)=281.1119[.000] 66,1440[.369]
0 -931.0846 -937.0846 -941.6637 CHSO 72)= 7353514[.0006] 173.0239[.000]

skop kR kR ok R AR o R kck ok ok R Aok Rk AR R R Rk R R kR Rk kR R kR R kR Rk R

AlC=Akaike Information Criterion  SBC=Schwarz Bayesian Criterion
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Cointegration with restricted intercepts and no trends in the VAR
Cointegration LR Test Based on Maximal Eigenvalue of the Stochastic Matrix
Ak oo ok kol e R R ok o o R K o R ok ook ok e ok S o ek ok ok ok o N e ok e
4t chservations from 1339 to 1379, Order of VAR = 1.
List of variables included in the cointegrating vectos:

E GDPN XNO [ntercept
List of 1{0} variabkes included in the VAR:
D2 DXOIL

List of cigenvalues in descending order:
B1367 205369 019377 0000

********‘*t*t***********l**********$*******i*t*#*****t*t*‘*#********i*#***#!**

Null  Alternative  Statistic  95% Critical Value  90% Critical Valu

r=0 r=1 68.8804 22,0400 15.8600
r=1 r=2 9.3384 15.8700 13.8100
<=2 =3 80226 9.1600 7.5300

ok ek oh s o e RS A kAR o KR R o o ok oo o o o o o o R ok o ok R oK e

Use the above table to determine 1 (the number of cainfegrating vectors).

Cointegration with restricted intercepts and no trends in the VAR
Coimtegration LR Test Based on Trace of the Stochastic Matrix
R R e L Ly e sl LT LT T T Ty
41 observations from 1339 to 1379. Order ol VAR = 1.
List of variables included in the cointegrating vector:

E GDPN XNO Intereept
List of 1{0) variables included in the VAR:
D2 DXOIL

List of eigenvalues in descending order:
81367 .2036% 019377 0000

$tl****t#*t‘*******t**##i***i*ﬁ**t*t****#******t*?**ﬁ***********##ti*t******t*
Null  Alernative  Statistic ~ 95% Critical Value  90% Critical Valu

r=0 = 79.0301 24,8700 3019300
re=] =12 10,1406 201800 17.8800
r<=2 =3 80226 1600 7.5300

Sk R o o o ol N o ok e ok R R o R o oo o o oK 7 R o o e o K o oo o o o o ok R o R

Use the above Lable to determing r (the number of cointegrating vectors),

Cointegration with restricted intereepts and no trends in the VAR
Choice of the Number of Cointegrating Relations Using Model Selection Criteria
O S AR bk ko o o N ol ok ko ok o ok b okl S R SRR ok ok ok o R R ok sk ok ok o ok ok ok e
41 observations from 1339 to 1379. Order of VAR = 1.
List of variables included in the cointegrating vector:

E GDPN . XNO [ntercept
List of [{0) variables included in the VAR:
D2 DXOIL.

List of ¢igenvalues in descending order:
81367 20369 019377 0000

bRl R b e e L L P L L L L T T T T T

Rank  Maximized LL. AlC SBC HQC

r=0 -876.7779 -882.7779  -BB7.9186  -384.6499
r=1 -842.3332 -B54.3332  -864.6146  -858.0771
=2 -837.6640 -853.6640  -867.3726  -B5B.6559
F=3  -837.2629 -855.2629  -870.6850  -860.878%

B ok R AR R R o KN oo o o R R R B o o ook o o KR o R R R e R

AIC = Akaike Information Criterion  SBC = Schwarz Bayestan Criterion
HQC = Hannan-Quinn Criterion
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ML estimates subject to exactly identifying restriction(s)
Estimates of Restricted Cointegrating Relations (SE's in Brackets)
Converged after 2 iterations
Cointegration with restricted intercepts and no trends in the VAR
*t***l****t*t******t‘*****t****t*l****t******tt*ﬁt#***i*t***********t**#&*****
4] observations from 133910 1379, Order of VAR = 1, chosen v =1,
List of variables included in the cointegrating vector:

E XNO GDPN Intercept
List of 1{0) variables included in the VAR:
D2 DXOIL.

l****t‘**‘**t********t*t*#**t*#******l**t*1*******t***#*#*t’t##********t******
List of imposed restriction{s) on cointegrating vectors:
al=1
*t****#*ttt****#**********#‘tt*t******t*k****#****l******#****#t‘*t**t***t#***
Vector 1
E 1.0000
(*NONE*)

XNO - 12236
(.79441)

GDPN -1.0630
{.55513)

Intercept  -7926.6
(2836.2)

ok oo o o Sk o o o o R R OR oo o ook R Rk e kR R o R R Rk R kR R Aok

LL subject to exactly identifying restrictions=-842.3332
***l*tt***t*t#***l****t*t*#**#***t****t*t*t************!****#tt****t***t*t‘#**
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ML estimates subject to over identifying restriction(s)
Estimates of Restricted Cotntegrating Relations {S['s in Brackets)
Converged after 34 iterations
Cointegration with restricted intercepts and no trends in the VAR
****t’*******#****‘*t*t*t***t*i*txﬂ****#*#***********#v*l*#*******t*t*ti*#t*#*
41 observations from 1339 to 1379. Order of VAR = I, chasen r =1.
List of variables included in the cointegrating vector:

E XNO GDPN intercept
List of (0} variables included in the VAR:
D2 DXOIL

B ok ok R O R B sk ook e o kR o ok e ohoR o R o A oK R O ok e ook e

List ol imposed restriction(s) on cointegrating vectors:

al=1;a2={
t**#*##*t#**********************‘*****'**t******i#!**t*‘*’**i*t**t********&tl*
Vector t
E 1.6000
(*NONE*)
XNO 0000
{*NONE*)
GDPN - 1318
(.42381)

Infercept -8101.7

(2970.5)
******tt*t*******t*t*t****l******i#*‘#*#k*****t*t'*#**t#***i*#**t****t*t*****t
LR Test of Restrictions CHSQ( 1= .020326|.887]
DEF=Total no of restrictions(2} - no of just-identifying restrictions( 1)
L1 subject to exactly identifying restrictions=-§42,3332
L1 subject to over-identifying restrictions=-842.3434
**tt**#*tt#*****#***t!*****#t***t*t‘*‘**m**t***t**#****t***#*****t****#***t#¢$
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ECM for variahie E estimated by QLS based on cointegraling VAR(1)
A o ook ok o kR o R o R o o T R R RO R R R RO R R R R
Dependent variable is dE

41 observations used for estimation from 1339 o 1379
***t**!l****ttt**’l*t*t*ﬂl*lklll*1‘**1!*#*ﬁ##**t*****t**t***********!*!*t*tt*t*ti#***

Regressor Coelticient  Standard Error T-Rativf Prob}
ecmi(-§) -.030342 0024435 -12.4174{.000§
D2 1783415 49.0932 3.6327].001]
DXO. O0R4318 0028161 2.9941[.005]

PERrarpparpepgeggegrper P P IR SR PR ET RS S L R A LI RS R L L AL R LR R L L Ll

List of additional temporary variables created:
dE = E-E{(-1)
ecml = 1.0000*E +  0000*XNO -L.I318*GDPN -8101.7

o oo o s o R o o oo ok oo e o o e oo oo ok ok o o o K R R kR R R KKk R

R-Squared .50902 R-Bar-Squared AR318

S.E. of Regression 101.7637 F-stat, F¢ 2, 38) 19.6981[.000]
Mean of Dependent Variable 231.0976 $.1), of Dependent Variable  £41,5542
Residual Sum of Squares  393522.3 Equation Log-likelihood  -246.1476
Akaike Info. Criterion  -249,1476 Schwarz Bayesian Criterion -251.7179
DW-statistic 2.0524 System Log-likelihood -842.3434

o oo Pk o s o S o ok sk o ol o 3 OR R o ok ek ek ok R R R ek kK ok ok ok

Diagnostic Tests
t*t*t*t**\t***t#‘Ui*t**#lhl***t*#***tﬁ’lt**t******"t‘tt*t*****t**#**#*!ﬂltt*ttat***
*  Test Statistics * .M Version 3 F Version
t*******tt#t****t)t***ill&tﬂ***t*t*l‘****t*t#t**i*#***t**#****#**********#*tt*****
* * *

* A-Seriat Correlation* CHSQ( 1)= .037957[.8461*F( 1, 37)= .034285[.854]
*

* *

* B:Functional Form  *CHSQ( 1= 27459{.600PF( [, 37)= .24947(.620]
*

L £l

* C:Normality *CHSOQ{ 2)= 4.1527[.125}%  Not applicable
* * *

* [):Heteroscedasticity *CHSQU D)= 387SI[334]*F( 1, 39y 37213].545]
t*##*#**#k****#*ﬁ*‘1#*******t#t‘*****t****‘*1***‘*********#***********1*******
ALagrange multiplier test of residual serial correlation
B:Ramsey's RESET fest using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
:Based on the regression of squated residuals on squared fitted values
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ECM for variable XNO estimated by 1.5 based an ceintegrating VAR()
ok fe 2 o o o ok 2k i oK e e o sk ol ok i b ok b ok ok ks ke ok ke ok ok e ol o ok kol skl ol ok ok ke ok e ol ook ol e ook ol sk ok e ok o ol e ol ok e ok e i ok e ke ok
Dependent variable is dXNQ

41 observations used for estimation from 1339 to 1379
et ok e o sk sk ko R Rk sk ok ok sk Rk kR kb ok Rk R ok ek Rk k ok sk kb kb kR kbR kiR kR ok R ok kb

Regressor Coefficient  Standard Error T-Ratio| Prob|
ecml(-1) -0011399 0083902 - 13572{.893]
D2 7457570 168.7493 4.4193[.000]
DXOIL, 0034197 0096799 353271.726]

Ak kKKK Rk Kk kKRR kR kR R R kR Rk Rk kR kR Rk Rk ok ko kR R ek ek ok Ak ko ok ok koh

List af additional temporary variables created:
dXNO = XNO-XN(K-1)
ecend = LOGOG*E +  0000XNO -1 E3IB*GDPN -B101.7

ok oo ok o o ok oK ke ok e ok ok ok ook o oK 2 ok ok ko ko ke ok ok ek sk ok sk kor kR koo kR ook R ok dok Rk doR Rk ok R Rk ok

R-Squared 34821 R-Bar-Squared 31390

S.E. of Regression 349.7948 Fostat.  F( 2, 38) 10.1505[.000]
Mean of Dependent Variable 97.9098 8.D. of Dependent Variable  422.3001
Residual Sum of Squares 4649544 Equation Log-likelihood  -296.7700
Akaike Info. Criterion  -299.7700 Schwarz Bayesian Criterion  -302.3403
DW-statistic 2.1635 System Fog-likeliheod -842.3434

e sk e o ok ok ok ok s ok e o gk o ok o ok ok ok o e sk ok ke ok e ok o o el o ol R o e o ok s K ok e o ok ook e K ok ok s ok o ok o R ek

Diagnostic Tests
kkkkd ke krkkkk kR kb ko kokpkk kxR kR koo ko ok ok ok kol Rk ke ek deok ok ok de ok skl sk ek ko
¥ Test Statistics * LM Version * F Version
e ke o ok ok o ke ok ok o e o o sk ok i 3 oo o o ook ok o ook o e ok o K R a0k o o o o ok sk e ook e o ke ok ek ok Rk
* * %
* A:Serial Correlation*CHSQ( 1)= 29162[.589]*F( 1, 37j= .26505[.610}
x * &
* B:Functional Form *CHSQ({ 1)= 4.2940[.038]*F( }. 37)= 4.3284[.044]
* * *
* (C:Normality *CHSO 2= 205.10161.060]*  Not applicable
*® * *
* D:Heteroscedasticity *CHSQ( )= _F4832[.700]*F( 1, 39)= . 14160[.709]
etk ok ok ok kb sk ok de b ok ok ko ko Sk Rk ok ok R kR ko R ok ko kR kR kR ok ok kR Rk ko kR ko x
A:Lagrange multiplier test of residual serial correlation
B:Ramsey's RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared vesiduals on squared fitted values
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MI. estimates subject to exactly identifving restriction(s)
Lstimates of Restricted Cointegrating Relations (SE's in Brackets)
Converged after 2 iterations
Cointegration with restricied intercepts and no trends in the VAR
EER A LSRR R RS R R 2 LA S R SRR R R LA L RS PSSR RS LRSS SE LD S
38 observations from 1341 to 1378, Order of VAR = |, chosen r=1.
List of variables included in the cointegrating vector:

El X1 VAl [ntercept
List of 1(0) variables included in the VAR:
D2 DXQIL

b abe 3 oo o o s kel ol o s o ook sl ok o o ol st o ok e ook o o o ol o ol ol ik o o o s ke sk ook o o ol ok ko e i ol o ol ol kK o o R R

List of imposed resiriction(s) on cointegrating vectors:
al=1
ok kR kolok Rk kA ko kokkkdok bk ko k kR kk kR Rk kR kxR R Rk ok

Vector |
F1 1.0000
(*NONE*)

Xl - 88041
(.096066)

VA 62985
(.062563)

Intercept  -1388.0
(103.6609)
AR R K K A K MK A O I oo o 36 ok e oo 3 ok o ok

L1 subject to exactly identifving restrictions=-729.2854
st ok ok e sl o ok ook ok ol e e ok 3k e kol kool ik e e ko e A koK e e Rk o A kR kR Rk R ko kR ok kR e ok ek Rk kb Rk
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ECM for variable El estimated by OLS based on cointegrating VAR(1}
bk o sk ok ok o ok ok ok K ko e ok ok Aok ok e ok ke ak ik o ok sk ok b ek ok i o ok kel i ok e ok R ok kR e
Dependent variable is dEI

38 observations used for estimation from 1341 to 1378
Sk okde o e ok R A ek ko ko R ok kR KRR ko R RN RN Rk Rk kR kR kxR kR Rk kR

Regressor Coefficignt  Standard Error T-Ratio[Prob]
ecml(-1) -.23433 11560 -2.0271{.050}
D2 151.4837 76.8271 1.9717[.057]
DXOIL 0077594 0042804 LRI27[.078]

3 o o oo o oK ke e o ok ol ol o e ook ok ook e ook ok e e s ok ok kK o e S RO R kR ek R ooR R ok kR Rk Rk R kR Rk

List of additional temporary variables created:
dBE =EI-EN-1)
ecmb = 1OBO*E]  -88041*X1 -62985*VAI ~1388.0

3 ke e ok o kol o o ok oo o o o ok ke ol e o ok ool ke ol e o oo ke ok sk o o ol ok o ol ke K ko o kol ke i sk ok ok e ok s doR ok ke ok ook Roiok

R-Squared 20391 R-Bar-Squared 15842

S.E. of Regression 151.9771 F-stat. F( 2, 35) 4.4825[.01%]
Mean of Dependent Variable 77.1316 $.D. of Dependent Variable 165.6651
Residual Sum of Squares 8083968 Egquation Log-likelihood  -243.2589
Akaike lnfo. Criterion  -246.2589 Schwarz Bayesian Criterion -248.7153
DWestatistic 2.3064 System Log-likelihood -729.2854

N o o sk o o R O ol o o o K O S R o ok o R o o R K R SR Ok o e e ks o ok

Diagnostic Tests
e e 3k sk ook ook ok ok ok ook o o ko o ok o e o e b ol Sk ol O ki ok ke e ok ok ok ok ok ke ook ok iR e o e ok R e e ok e ok ok ek bk ok

*  Test Statistics * LM Version * F Version
kAR kk kR kk ek ko ok oA Rk ek b ok ek ko ok ek ok kR ok Rk kR kR ke R R KRN R kR Rk
* * *

* ArSerial Correlation*CHSQY  B)= 12479264 PFF( 1, 34)= 1.1345][.290]
x

¥ *

* B:Functional Form *CHSQ( 1= 1.3479[213]*F( 1, 34y 1.4438[.238]
¥ * *

* C:Normality *CHSQ{ 2y= 12.4939[.002)* Not applicable
*

® *

* D:Heteroscedasticity*CHS(X  1)= 3.2073[.073]¥F( 1, 36)= 3.3188[.077]
o o o R o o ok ook ok ol sk sk o o oo ol e sl o o o o ok o o ol sl e o o o e e o ok ook o ok ok ol Kk R kO B
A:Lagrange multiptier test of residual serial correlation
B:Ramsey's RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression ol squared residuals on squared fitted values
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MI. estimates subject to exactly identifying restriction(s)
Estimates of Restricted Cointegrating Relations (SE's in Brackets)
Converged after 2 iterations
Cointegration with testricted intercepts and no trends in the VAR
W s o o 30 S o0 N R o R Ko oS o R o oo o o ok ko ke o O ok ek o o b o ok ok ol R
38 observations from 1341 to 1378. Order of VAR = 1, chosen r =1.
List of variables included in the cointeprating vector:

EA XA VAA Intercept
List ot 110} variables included in the VAR:
2 DXOIL

ok ko e sk ko e ko o koo ek o ok o ok o e s o o ool ok o el ok ok A ok o R o oo o o R N e e ok

List of imposed restriction(s) on cointegrating vectors:
al=1
T Y T e T T P T P ST ET L]

Vector |
EA 1.0000
(*NONE?)

XA -4, 7706
{11.7129}

VAA 2.2095
(5.5587)

Intercept -3602.7
(1333.1y
3 o o o o ok oo ok o o ok ot o ok o b ook e ok e o kol o o e ol o o ool s e ok e ol o ook o o o o o o b R

[.L. subject to exactly identifying restrictions=-717.1923
T T T Ly T L i T i Lt Lr



