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Null hypothesis (Hy) F-statistic
Ln x; does not Granger Cause Ln y; 3.04687

Ln y; does not Granger cause Ln x; 0.58227

Ln x; does not Granger Cause Ln y; 10.5915
Ln y; does not Granger cause Ln x; 0.76687

Ln x3 does not Granger cause Ln y; 6.48554

Ln y does not Granger cause Ln x3 0.40194
E views 7.1 gl p cla i 1 juaall

OLaaY Jaall il pay (Adall 3 al) Jaa bawsie o el A (el &G G
G pm el Gl s sl oLl Ja0 Jaw gie cand Y JAAN (il jum ol eand) (i il
Gy (F) i dlany Jiia) Jlaia¥) o Jaadl ¢ sl ol Jao Jaw sie cawd Jal)
Ol ol il g (adall (Al (= 55 8 Gas ¢ %) ¢ Ausina (5 e B B v enAYY
%) g sine (5 stue ie A 2 i) Jas s g s s il uaiall s (A () jua

O B3 Jaadl )y sy i) 2,5 i Jas sia oy aaall Gl sy
Sl (ol i pdll J 5 (e g Ay gimall g i asen (B ST (1eOVYT ) ap AlLainY)
A ) (e oladV) Aalad A8l (8 25 (e g ¢ Al (il jam G 3l Ja Jass i
P PN IRV ENC S

hiall a0 Jan Ja gie Y Clagaad) Gl jin b el G jdl iy dually U
il sinsall aan (e B (100 0V 9) sl s (F) i Ailaay Jiia) Juaal) of Jaadl
Glagall il i o daadl sl Qg oasal) Gl (i3 (%) 0« %0 ¢ %)) Ay iaal
c oSl Gy ¢ A ginall Dl Sl e die s 3 Al JAS Ja gie G

iall 2l Jas Jau gt A jeall Gl gl b eanll m dll LY dally
i sisall gaan G B (e V) ) skt as (F) s dlasy Jilia Jlaa) o Laadls
) gl Ja ) G i) iy cenad) Gl i (%) 0 ¢ %0 ¢ %)) A sinall
s osSall Gl o RAad) oAl Jas Jass gie it 4S jead)

VYA



gisalll Bagas Ladla il o
Do TAsadll Al gl dpaa il Gl HUEAY) any o 58 73 gl Ladla LiaY
(S ) O ladadll Lol U i 2 g puaa a2
Lagrange Multiplier test of residual [Breush — Godfrey (BG)
IS AlanYl (i g jall g liai
HO sl G S Ll ) 0 Y
H1 &8sl O (3 Bl ) s
S lasIVG da g il il il aae jLEa) 1Y
Auto regressive conditional Hetero Sedasticity (ARCH)
LS Apbaal) (g pdll glai
HO sl Ul 2 (5 s
H1 () siiall Uadll an oyl Gl e
4 sl el agal) a3l sl -
Normality test Jarque-Bera (JB)

SIS Lilan ) (g il §Lai

HO bl ) sl i A0 saall oUadY)
H1 skl ) sl i Y A gl Ul

z3sall 13gd all (SN Cum (e a8l 73 saill apanal sl dpaai daeDle s2e sl o€

Ramsey (RESET)
: AGIS Aglany) (il £ Ly
HO zasaill Jdlall Ja) dsia
H1 zagall Jdall JSG) dsia pae

Y4



(V -1) ad) Jein
il 3 gall) B gl Al ol LAY guilis

The test

1- Lagrange Multiplier test of residual (BGLM) F (2,10)=1.360148

2- Auto regressive Conditional Hetero
sedasticity
Breush-pagan God frey F (8,9)=1.186373

3- Normality test
JB (2) y* = 0.286543
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Lnyt = 7.382725 + 0.345848 Ln X1t + 0.435848 Ln X2t -
0.777432Ln X3t
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Null Hypothesis: LNYT has a unit root

Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.269725 0.9127

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNYT has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.593912 0.0577

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNYT) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.570458 0.0178

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

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



Null Hypothesis: D(LNYT) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.588925 0.0598

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

*MacKinnon (1996) one-sided p-values.
Null Hypothesis: LNX1 has a unit root
Exogenous: Constant

Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -0.482130 0.8747

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX1 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.620293 0.7458

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNX1) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.050429 0.0068

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

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



Null Hypothesis: D(LNX1) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.185003 0.0205
Test critical values: 1% level -4.728363
5% level -3.759743
10% level -3.324976

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

Null Hypothesis: LNX2 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -1.781061 0.3777
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.190730 0.4660

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

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

Null Hypothesis: D(LNX2) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.582472 0.0000

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

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



Null Hypothesis: D(LNX2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.153138 0.0005

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

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

Null Hypothesis: LNX3 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.499399 0.1311

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX3 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.147491 0.1242

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNX3) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic  -4.992836 0.0010

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LNX3) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.918611 0.0053

Test critical values: 1% level -4.800080
5% level -3.791172
10% level -3.342253

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LNYT has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic  -0.425250 0.8859
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.614416 0.0556
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.576450 0.0176

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LNYT) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.556113 0.0633

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

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

Null Hypothesis: LNX1 has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.511233 0.8686
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX1 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.923544 0.6033
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNX1) has a unit root
Exogenous: Constant
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.020233 0.0072
Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(LNX1) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.185003 0.0205

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

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

Null Hypothesis: LNX2 has a unit root
Exogenous: Constant
Bandwidth: 0 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.781061 0.3777

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX2 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.867066 0.0053

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNX2) has a unit root
Exogenous: Constant
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.915482 0.0000

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

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

Null Hypothesis: D(LNX2) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel
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Adj. t-Stat Prob.*

Phillips-Perron test statistic -7.600291 0.0001

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

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

Null Hypothesis: LNX3 has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.829545 0.0729

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: LNX3 has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.173301 0.1190

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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

Null Hypothesis: D(LNX3) has a unit root
Exogenous: Constant
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.352445 0.0005

Test critical values: 1% level -3.857386
5% level -3.040391
10% level -2.660551

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

Null Hypothesis: D(LNX3) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -5.389676 0.0022

Test critical values: 1% level -4.571559
5% level -3.690814
10% level -3.286909

*MacKinnon (1996) one-sided p-values.
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Dependent Variable: LNYT
Method: Least Squares
Date: 03/08/14 Time: 05:11
Sample: 1990 2009
Included observations: 20

Variable Coefficient  Std. Error t-Statistic Prob.

C 7.382725 6.391863 1.155019 0.2650
LNX1 0.345848 0.411304 0.840858 0.4128
LNX2 0.437900 0.496970 0.881140 0.3913
LNX3 -0.777432  0.433309 -1.794172 0.0917

JR-squared0.703249 Mean dependent var8.186279
Adjusted R-squared0.647609 S.D. dependent var0.430647
S.E. of regression0.255643 Akaike info criterion0.286787
Sum squared resid1.045654 Schwarz criterion0.485933
Log likelihood1.132131 Hannan-Quinn criter.0.325662
F-statistic12.63911 Durbin-Watson stat0.958525

Prob(F-statistic)0.000172
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Null Hypothesis: ET has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.170700 0.0381

Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

Null Hypothesis: ET has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=4)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.451255 0.0742

Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

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



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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.233209 0.0337
Test critical values: 1% level -3.831511
5% level -3.029970
10% level -2.655194

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

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

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.440855 0.0756
Test critical values: 1% level -4.532598
5% level -3.673616
10% level -3.277364

*MacKinnon (1996) one-sided p-values.
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Vector Error Correction Estimates

Date: 03/08/14 Time: 05:30

Sample (adjusted): 1992 2009
Included observations: 18 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEq1
LNYT(-1) 1.000000
LNX1(-1) 1.022837
(0.66066)
[ 1.54821]
LNX2(-1) 1.467246
(0.89944)
[-1.63128]
LNX3(-1) -0.585407
(0.79303)
[-0.73819]
C 15.56416
Error Correction: D(LNYT) D(LNX1) D(LNX2) D(LNX3)
CointEq1 -0.287571 -0.028920 -0.006209 0.246488
(0.08210) (0.07521) (0.06731) (0.11914)
[-3.50249] [-0.38454] [-0.09225] [ 2.06890]
D(LNYT(-1)) -0.176019 -0.053121 -0.143296 -0.113280
(0.16795) (0.15385) (0.13768) (0.24371)
[-1.04802] [-0.34529] [-1.04079] [-0.46481]
D(LNX1(-1)) -0.589214 0.178130 -0.050863 -0.298806
(0.29337) (0.26872) (0.24049) (0.42570)
[ 2.00845] [ 0.66287] [-0.21150] [-0.70192]
D(LNX2(-1)) -0.652528 0.161827 -0.087447 -0.154683
(0.25646) (0.23492) (0.21024) (0.37215)
[-2.54433] [ 0.68886] [-0.41594] [-0.41565]
D(LNX3(-1)) -0.225087 -0.254721 0.141858 -0.244693
(0.16874) (0.15456) (0.13832) (0.24485)
[-1.33397] [-1.64803] [ 1.02557] [-0.99937]
C 0.092029 0.084140 0.144889 0.154479
(0.05019) (0.04597) (0.04114) (0.07283)
[ 1.83360] [ 1.83016] [ 3.52154] [2.12110]
R-squared  0.702077 0.259696 0.162282 0.329603
Adj. R-squared  0.577943 -0.048764 -0.186767 0.050271
Sum sq. resids  0.149568 0.125496 0.100509 0.314934
S.E. equation  0.111642 0.102264 0.091519 0.162001
F-statistic ~ 5.655778 0.841911 0.464926 1.179970
Log likelihood  17.57248 19.15180 21.15003 10.87099
Akaike AIC  -1.285831 -1.461311 -1.683337 -0.541222
Schwarz SC  -0.989041 -1.164521 -1.386547 -0.244431
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Mean dependent  0.045303 0.113147
S.D. dependent  0.171847 0.099858

0.131209 0.064697
0.084010 0.166234

Determinant resid covariance (dof adj.) 1.86E-08
Determinant resid covariance 3.68E-09

Log likelihood 72.61853

Akaike information criterion  -4.957615

Schwarz criterion  -3.572592

ohiad) 3 )il JA3 Jau gial Uadl) praalt 773 gad s ¢ Ll

Dependent Variable: D(LNYT)
Method: Least Squares

Date: 03/08/14 Time: 05:48
Sample (adjusted): 1992 2009

Included observations: 18 after adjustments
D(LNYT) = C(1)*( LNYT(-1) + 1.02283743199*LNX1(-1) - 1.46724629054
*LNX2(-1) - 0.585406781789*LNX3(-1) + 15.5641551559 ) + C(2)
*D(LNYT(-1)) + C(3)*D(LNX1(-1)) + C(4)*D(LNX2(-1)) + C(5)*D(LNX3(

-1)) + C(6)

Coefficient  Std. Error t-Statistic Prob.

c(1) -0.287571  0.082105 -3.502494 0.0044
C(2) -0.176019  0.167953 -1.048025 0.3153
C(3) 0.589214-  0.293368 2.008446 0.0676
C(4) -0.652528  0.256463 -2.544331 0.0257
C(5) -0.225087  0.168735 -1.333969 0.2070
C(6) 0.092029 0.050190 1.833596 0.0916
R-squared0.702077 Mean dependent var0.045303
Adjusted R-squared0.577943 S.D. dependent var0.171847
S.E. of regression0.111642 Akaike info criterion-1.285831
Sum squared resid0.149568 Schwarz criterion-0.989041
Log likelihood17.57248 Hannan-Quinn criter.-1.244908
F-statistic5.655778 Durbin-Watson stat1.555456

Prob(F-statistic)0.006594
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Pairwise Granger Causality Tests
Date: 01/08/14 Time: 06:42
Sample: 1990 2009

Lags: 2

Null Hypothesis: Obs

F-Statistic Prob.

LNX1 does not Granger Cause LNYT 18
LNYT does not Granger Cause LNX1

3.04687 0.0822
0.58227 0.5726

LNX2 does not Granger Cause LNYT 18
LNYT does not Granger Cause LNX2

10.5915 0.0019
0.76687 0.4844

LNX3 does not Granger Cause LNYT 18
LNYT does not Granger Cause LNX3

6.48554 0.0111
0.40194 0.6771

LNX2 does not Granger Cause LNX1 18
LNX1 does not Granger Cause LNX2

1.30207 0.3052
1.24718 0.3195

LNX3 does not Granger Cause LNX1 18
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LNX1 does not Granger Cause LNX3 5.49019 0.0187

LNX3 does not Granger Cause LNX2 18 0.63641 0.5449
LNX2 does not Granger Cause LNX3 2.50586 0.1201
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic1.360148 Prob. F(2,10)0.3003
Obs*R-squared3.849386 Prob. Chi-Square(2)0.1459

Test Equation:
Dependent Variable: RESID
Method: Least Squares
Date: 03/08/14 Time: 06:00
Sample: 1992 2009
Included observations: 18
Presample missing value lagged residuals set to zero.

Variable Coefficient ~ Std. Error t-Statistic Prob.
Cc(1) -0.047492  0.098682 -0.481265 0.6407
C(2) -0.278537  0.237406 -1.173252 0.2679
C(3) 0.080902 0.355059 0.227856 0.8243
C(4) -0.120828  0.259959 -0.464795 0.6520
C(5) -0.069908  0.169405 -0.412668 0.6886
C(6) 0.019318 0.055662 0.347067 0.7357

RESID(-1) 0.656082 0.449584 1.459310 0.1752

RESID(-2) -0.416524  0.374820 -1.111264 0.2925
R-squared0.213855 Mean dependent var-3.51E-16
Adjusted R-squared-0.336447 S.D. dependent var0.093798
S.E. of regression0.108435 Akaike info criterion-1.304223
Sum squared resid0.117582 Schwarz criterion-0.908502
Log likelihood19.73801 Hannan-Quinn criter.-1.249658
F-statistic0.388614 Durbin-Watson stat2.200759

Prob(F-statistic)0.888764
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic1.186373 Prob. F(8,9)0.3992
Obs*R-squared9.238974 Prob. Chi-Square(8)0.3225
Scaled explained SS7.005007 Prob. Chi-Square(8)0.5361

Test Equation:
Dependent Variable: RESID*2
Method: Least Squares
Date: 03/08/14 Time: 06:01
Sample: 1992 2009
Included observations: 18

Variable Coefficient  Std. Error t-Statistic Prob.

C -0.357896  0.699916 -0.511341 0.6214
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LNYT(-1) -0.033440 0.031548 -1.059958 0.3168
LNX1(-1) 0.086294 0.065002 1.327572 0.2170
LNX2(-1) -0.025236  0.060524 -0.416952 0.6865
LNX3(-1) -0.006406  0.030784 -0.208084 0.8398
LNYT(-2) 0.002390 0.025858 0.092423 0.9284
LNX1(-2) -0.100209  0.048813 -2.052920 0.0703
LNX2(-2) 0.041318 0.037760 1.094223 0.3023
LNX3(-2) 0.031121 0.044718 0.695953 0.5040
R-squared0.513276 Mean dependent var0.008309
Adjusted R-squared0.080633 S.D. dependent var0.015793
S.E. of regression0.015143 Akaike info criterion-5.235660
Sum squared resid0.002064 Schwarz criterion-4.790474
Log likelihood56.12094 Hannan-Quinn criter.-5.174275
F-statistic1.186373 Durbin-Watson stat2.116023

Prob(F-statistic)0.399196

Ramsey RESET Test

Equation: UNTITLED
Specification: LNYT C LNX1 LNX2 LNX3
Omitted Variables: Squares of fitted values

Zigalll Cia g daa sda L3 Y

Value Df Probability
t-statistic  0.957708 15 0.3534
F-statistic 0.917205 (1, 15) 0.3534
Likelihood ratio 1.187007 1 0.2759
F-test summary:
Mean
Sum of Sq. Df Squares
Test SSR  0.060254 1 0.060254
Restricted SSR  1.045654 16 0.065353
Unrestricted SSR  0.985399 15 0.065693
Unrestricted SSR  0.985399 15 0.065693
LR test summary:
Value Df
Restricted LogL  1.132131 16
Unrestricted LogL  1.725635 15
Unrestricted Test Equation:
Dependent Variable: LNYT
Method: Least Squares
Date: 03/08/14 Time: 06:04
Sample: 1990 2009
Included observations: 20
Variable Coefficient  Std. Error t-Statistic Prob.
C 5451315  49.62719 1.098453 0.2893
LNX1 5.795316  5.705037 1.015824 0.3258
LNX2 6.696375 6.553814 1.021752 0.3231
LNX3 -12.33120 12.07180 -1.021488 0.3232
FITTED"2 -0.902058 0.941892 -0.957708 0.3534
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R-squared0.720349
Adjusted R-squared0.645776
S.E. of regression0.256307
Sum squared resid0.985399
Log likelihood1.725635
F-statistic9.659583
Prob(F-statistic)0.000453

Mean dependent var8.186279
S.D. dependent var0.430647
Akaike info criterion0.327437

Schwarz criterion0.576370

Hannan-Quinn criter.0.376031

Durbin-Watson stat1.066654
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VEC Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: residuals are multivariate normal
Date: 03/08/14 Time: 06:07

Sample: 1990 2009

Included observations: 18

Component Skewness Chi-sq df Prob.
1 1.154144 3.996148 1 0.0456
2 -0.234847 0.165459 1 0.6842
3 1.518646 6.918856 1 0.0085
4 -2.622975 20.63999 1 0.0000
Joint 31.72045 4 0.0000
Component Kurtosis Chi-sq df Prob.
1 4.411908 1.495113 1 0.2214
2 3.401803 0.121084 1 0.7279
3 5.124149 3.384006 1 0.0658
4 10.34627 40.47576 1 0.0000
Joint 45.47596 4 0.0000
Component Jarque-Bera df Prob.
1 5.491262 2 0.0642
2 0.286543 2 0.8665
3 10.30286 2 0.0058
4 61.11575 2 0.0000
Joint 77.19641 8 0.0000
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Abstract

The issue of income equity distribution has a great importance whether
among scholars and economists or politicians and decision-makers because of
its economic, social and political dimensions and overlaps. The pattern of
income distribution in society is an interaction result of a set of factors and
economic determinants. The state can intervene to redistribute income among
members of society through a set of policies, particularly tax policy. The
researcher does this study because of the important role played by the taxes in
the income distribution. He tries to highlight the role of taxes in income
redistribution, including clarifying the importance of studying the tax system,
and the relationship between them and the economic, social and political
systems. He explains the objectives of tax policy and the evolution of the
Egyptian tax system. He also explains the elements of tax policy in which
income fair distribution can be achieved in Egypt so the study aims to identify
and analyze the role of tax policy in achieving income equity distribution in
Egypt during the period (1990-2010). The study has found a set of results. the
most important ones are: variation of factors that affects on income
distribution on the level of the state, family and individual, direct taxes are
able to achieve income equity distribution more than indirect taxes through
using the progressive tax rate system, indirect taxes contribute to achieving
equity distribution of household expenses more than the personal income
distribution, The effectiveness of tax in the redistribution of income depends
on its rate, the increasing of this rate, how to determinate it and exemptions of
it, Gini value of income distribution among households on the level of the
state, 0.37, 0.343, 0.36, 0.33, 0.286 in 90/91, 95/96, 99/2000 and 2004/2005,
2008/2009, respectively; that means an improvement in the level of income
distribution, The structure of income distribution in rural areas is better than
in urban areas because the structure of income distribution in the rural is
better than in the urban. Gini in the rural is 0.33, 0.28, 0.271, 0.272, while in
urban areas is 0.39, 0.37 0.35, 0279 in 90/91, 99/2000, 2004/2005, 2008/2009
respectively. This may be due to the interdependence of rural people together
and their proximity to each other, unlike the urban population.

The study recommends supporting the role of the state, developing it to
commensurate with the new conditions through effective mechanisms to
redistribute income and wealth and their policies, improving the performance
level of government services and reducing the high class share of national
income through progressive taxation on income and wealth, and increasing
the lower class share of the national income through directing public
expenditure towards increasing the income of the poor directly by subsidies
and indirectly by creating employment opportunities for them.



Introduction

Unequal distribution of income has been the subject of research, discussion
and controversy since the earliest times. All religions have come to refer to
the differences in wealth distribution among people, and the ways where more
equal societies can be treated and configured. There is no philosophy or
ideology in any stage of human history and in any nation which does not
touch on this subject, or make it an important part of its general philosophy.
However, this issue is still attracting attention and research without clear
results; people are still differing about what the mean of (fair income
distribution) could be until now. Every member of society has his own ideas
about this subject and sometimes he also has solutions which are believed to
be necessary to deal with this problem so this ideology contrast reflects Strata
of society .on one hand, Workers believe that business owners get income
shares more than they deserve because of the high profits they impose on
goods that are produced, and the low wages they pay for workers. On the
other hand, business owners believe that the workers' continuing demands to
increase wages lead inevitably to inflation and then to income redistribution in
society to the detriment of workers in many cases.

The tax policy — and then the tax system — is one of the most important
tools of economic policy used by the state to achieve its economic, social and
political objectives. Tax policy links to economic, social and political
determinants and factors which affect and are affected by them so it
contributes either directly or indirectly to support economic and social
development where tax proceeds represent 54.28% in 90/1991, 68.8% in
2000/2001, and 63.59% in 2009/2010 of the total revenues. That Indicates to a
continued reliance on tax proceeds as a main supply of state resources needed
to finance development expenditures.

The researcher does this study because of the important role played by the
taxes in the income distribution. He tries to highlight the role of taxes in
income redistribution, including clarifying the importance of studying the tax
system, and the relationship between them and the economic, social and
political systems. He explains the objectives of tax policy and the evolution of
the Egyptian tax system. He also explains the elements of tax policy in which
income fair distribution can be achieved in Egypt.
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Study Problem

All societies face the problem of income distribution whether developed or
developing countries, but it differs in terms of its size, nature and affected. It
is a multifaceted problem economically, socially or politically. The severity of
this problem and its harmful effects usually increase in developing countries,
including Egypt.

Estimates of income distribution in Egypt indicate that there 1is
deterioration since the mid-eighties. It also makes the installation procedures
and structural adjustment of income distribution is worst in the recent period
of the twentieth century where the economic reform has distributional effects
to the detriment of middle and low income categories. Before the application
of the economic reform program, Gini value on the national level was 0.37 in
90/1991. At the beginning of applying the Egyptian economic reform
program, it decreased to 0.34 in 95/1996, Then began to increase in
1999/2000 and become 0.36. The value of this coefficient decreased again and
become 0.33 in 2004/2005, which refers to the worsening of income
distribution and concentration of property in the hands of the upper classes in
the Egyptian economy.

In fact, the concept of equity distribution is a relative concept. It differs
from a country to another and from a period to another in the same country.
This is reflected not only in the structures of its income distribution and also
in its policies to approach the structure of equity distribution according to the
concept adopted by the state. In this context, tax policy stands out as one of
the economic policies by which the equity distribution of national income and
raising rate of growth can be achieved.

Right now, the Study Problem is illustrated Represented in identifying
the most important tools of tax policy to see the real role of taxes in
achieving equity distribution of income during the study period.

Study Importance

The disparity in income distribution is one of public traditional issues that
has faced and is still facing all societies but this it differs from a society to
another so the policy of income redistribution becomes very important in
achieving a lot of the social and economic purposes to achieve equity
distribution of national income. The target of achieving equity distribution of
income by using tax policy has a great importance in both developed and
developing countries alike, due to its significant role in achieving social
stability and as a result the national security of society Especially because of
widening interior gap between the rich and the poor and the spread of
information about the Lorenz curve and its distance from the absolute equality
line so the study of disparity in income distribution becomes the focus of
direct attention in the economic literature widely. What makes the study of
equity distribution be importance is the expected impact of the new economic
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policies adopted by the international economic institutions. The income equity
distribution can be achieved through two main parts. The first part is the tax
and its active role in redistributing by imposing various taxes and the second
part is the public expenditure by providing social services such as education,
health and subsidy... in order to achieve equitable distribution of income.

The importance of tax policy in achieving fair distribution of income has
already illustrated because it constitutes an important tool of income
redistribution by influencing the monetary and real incomes.

Study hypotheses:

The study attempts to test the following hypotheses:

1- There is a disparity in income distribution between urban and rural
areas.

2- There is an inverse relationship between direct taxes and real income
per capita.

3- There is an inverse relationship between indirect taxes and real income
per capita.

Study objectives:

The study aims to identify and analyze the role of tax policy in achieving
income equity distribution in Egypt in the last decade of the last century and
the first decade of the current century. To achieve that, the study will try to
test its hypotheses by achieving the following objectives:

1- Identifying set of procedures that have been followed in the process of tax
reform.

2- Analyzing the structure of income distribution in Egypt and the changes
that have occurred during the study period.

3- Evaluating the distributional role of tax policy in Egypt.

4- Analyzing the disparity of income distribution and study the role of tax
policy in redistribution of income

5- Submission of proposals and programs to achieve income equity
distribution in the framework of social and economic development.

Study Methodology:
The study is based on the following methods of research:

1- Inductive method: represented in a study various aspects of the problem,
and inventory data available about them.

2- Analytical method: based on analyzing available data of study different
variables during the study period.

3- The standard method: by using a multiple regression model to measure the
impact of tax policy on the real income per capita during the study period.
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Results
The study finds the following results:

1-

tax policy is one of the components of fiscal policy must be seen as an
integrated set of programs and procedures designed in the light of the
relations of harmonization and coherence between the parts.

Tax policy objectives are multiple; the most important ones are achieving
economic growth, economic stability and social justice. Tax policy
objectives are different between developed and developing countries, and
this difference is due to the nature of the economic problems.

The financial reform efforts are succeeded in the public revenues
development and these lead to narrow deficit of the state budget and
reduce fiscal deficit of GDP. The tax proceeds have the largest share in
this development particularly the proceeds of the General Sales Tax.

The tax system in Egypt is based on indirect taxes represented more than
65% of the state total revenues. Moreover, the burden of indirect taxes
affect on low-income people more than the rich.
The factors that affect income distribution are different on the level of the
state (the level of economic growth, how state intervenes in the economic
field and the flexibility of social mobility) while the factors that affect
income distribution on the level of the family are (the importance of
family wealth, head of the family job, the lord family gender, the number
of working members in the family and the family size), and the factors that
affect income distribution on the individual level are (jip , original Social ,
age, gender,......)

Proper Measurement of income distribution and its trends over time is a
complex process, especially in light of the scarcity of available good data
depended on. Data Problems are represented in the lack of poverty and
inequality data and difficulty to configure time series.

Despite the many ways to definite disparity, there is not any clear contrast
between them; they all are centered on the contrast ratio of what is got by
individuals or families in the community, compared with their share of the
total population.

Wages and salaries represent the most important source of income,
whether in urban or rural areas during the study period; they represented
(40.68% - 44.20% - 48.4% -46.2%) in urban areas and (26.35% - 33.47% -
35% - 36.41%) in rural areas, thus inter Republic (38.74% - 41% - 42.5% -
41.58%) of 90/91, 99/2000, 2004/2005 and 2008/2009 respectively.

Gini value of income distribution among households on the level of
Republic is 0.37, 0.343, 0.36, 0.33, 0.286 for the 90s / 91.95 96/99/2000
and 2004/2005, 2008/2009, respectively; which means an improvement in
the level of income distribution.

10- The structure of income distribution in rural areas is better than in

urban areas because the structure of income distribution in the rural is



better than in the urban. Gini in the rural is 0.33, 0.28, 0.271, 0.272, while
in urban areas is 0.39, 0.37 0.35, 0279 in 90/91, 99/2000, 2004/2005,
2008/2009 respectively. This may be due to the interdependence of rural
people together and their proximity to each other, unlike the urban
population.

11-  Gini for spending in rural areas is 0.23, 0.27, 0.26, 0.244, 0.242 and
increases to 0.27, 0.32, 0.35, 0.33, 0.31 in urban areas in 90/91, 95 /96,
99/2000, 2004/2005 and 2008/2009 respectively which indicates that there
is disparity in distributing consumption expenditure among households in
urban areas more than in rural areas. By calculating Gini for spending on
the level of the republic in 95/96, it represents 0.31.

12-  Lorenz curve for spending in Republic is semi-identical, which means
that there is not a clear disparity in spending.

13- Direct income taxes can achieve equity distribution better than indirect
taxes. When the other factors are steadied, the role played by the system of
progressive tax rate will increase to reduce disparity of income distribution
and to approach the equitable distribution of income among members of
this society.

14- Direct taxes can contribute to achieving income equity distribution
through discrimination between gross and net incomes

15- Indirect taxes can contribute to achieving income equity distribution of
household expenses more than personal income distribution while the role
of direct taxes in distributing income is more important. On the one hand,
direct taxes can achieve horizontal equity and on the other hand, they can
achieve vertical equity - reducing income disparities by imposing tax on
the rich with prices or rates more increased than the poor.

16-  The effectiveness of tax in the redistribution of income depends on its
rate, the increasing of this rate, how to determinate it and exemptions of it.

17- There is an inverse relationship between real income per capita and all
income taxes (direct taxes), sales taxes, and customs tax (indirect taxes) in
the short term- that proves the second and third hypothesizes.

Recommendations:

1- Income redistribution and making it in favor of poor categories of society
is recommended because focus on growth and ignoring the widening
income inequality may lead to appear forces weaken the social and
political stability, so attention must be paid to redistribute income through
various economic tools.

2- The role of the state because equality can not be achieved in its absence.
This role should be supported developed to commensurate with the new
conditions through effective mechanisms to redistribute income and wealth
and their policies.
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3-

4-

The performance level of government services, particularly in the fields of
education and health should be improved to help families save money
spent on private courses.

The lower class share of the national income should be increased through
directing public expenditure towards increasing the income of the poor
directly by subsidies and indirectly by creating employment opportunities
for them.

Problems and cons of tax policy exceed their being legislation problems.
Therefore, the tax reform requires a large change and reform beyond tax
legislation. That means reform of the tax system axes represented in the
relationship between the tax interests and their funders.

Research centers concerned with studies of income distribution should be
developed in order to develop different theories, principles and standards
of income distribution. Those research centers should be increased their
ability to obtain data and information and do their own studies so that they
can give decision-makers the best alternatives, methods and strategies to
redistribute income among categories of society.

VII



Committee of Judgment and Discussion

Prof.Dr / Sakr Ahmed Sakr " Chairman"
Professor of Economics < Jﬂ Med 55

Former President of Menoufia University

Prof.Dr/ Medhat Mohamed ElAkkad '"Member

Professor of Economics
Former Formerice Dean for PostGraduate Studies and Research

) N . . . y 4
Faculty of Commerce — Zagazig University M. %1 é / ao(
Dr/ /—\ly Sherif Abd El Wahhab "Supervisor& Member"
Assistant Professor of Economics _ |
Chairman Department of Economics AN~
Faculty of Commerce — Menoufia University |



Menoufia University
Faculty of Commerce

Department of Economics & Public Finance

The role of tax policy to achieve fair distribution of
income in Egypt - An analytical study for the
period (1990 - 2010)

A thesis submitted in fulfillment of requirements for the
master degree in Commercial Sciences
"Economics"

Prepared by
Ahmed Mohamed Wagid Kamara

Demonstrator inn Economics Department

Faculty of Commerce Kafr El Sheikh University
Under supervision of

Dr/ Aly Sherif Abd El Wahab Warda | \

Assistant Professor of Economiics 1 \\ N

n/-

Chairman Department of Economics

Faculty of Commerce Menoufia University |

2014



