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Unit Root Test (ADF)_LEA! Julad (adla o(¥) a8 Jg

t-Statistic t-Statistic t-Statistic
w EXC INF
D(W,2) D(EXC,2) D(INF)

Augmented Dickey-Fuller test statistic -6.479235 -5.203853-6.430815
Test critical values: 1% level -4.339330 -4.374307-4.339330
5% level -3.587527 -3.603202-3.587527
10% level -3.229230 -3.238054-3.229230
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400 Al 483al) ol e o =3ll (Engle Granger Causality) S8 S 4 jLoa)
s a5 Y1) il (A8l Ak gl Al g (pmndl Lgaiany il ysiall cy
(a5 oyl
Granger Causality Tests JLid) Julad (adla 3(¥) ad ) Jg2a
Pairwise Granger Causality Tests
Date: 08/11/21 Time: 23:51
Sample: 1990 2019

Lags: 2

Null Hypothesis: Obs F-Statistic  Prob.
D(EXC,2) does not Granger Cause D(W,2) 26 5.23944 0.0143
D(W,2) does not Granger Cause D(EXC,2) 6.86541 0.0051
D(INF) does not Granger Cause D(W,2) 26 2.32630 0.1223
D(W,2) does not Granger Cause D(INF) 0.45678  0.6395

D(INF) does not Granger Cause D(EXC,2) 26 1.16200  0.3322
D(EXC,2) does not Granger Cause D(INF) 3.36829  0.0539

F-4 sundll sl 25 5laas 5 « Granger Causality JLis) gl (V) a8y Jeaall el
O L) S8 dnn 3K o) 3l eaay ¢ (Probability)ad s 44 saad) asill ae Statistic
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D(W,2) = C(1)*D(W(-1),2) + C(2)*D(W(-2),2) + C(3)*D(EXC(-1),2) +
C(4)*D(EXC(-2),2) + C(5)*D(INF(-1)) + C(6)*D(INF(-2)) + C(7) ...(1)
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D(EXC,2) = C(8)*D(W(-1),2) + C(9)*D(W(-2),2) + C(10)*D(EXC(-1),2)
+ C(11)*D(EXC(-2),2) + C(12)*D(INF(-1)) + C(13)*D(INF(-2)) +
C(14).... (2)

D(INF) = C(15)*D(W(-1),2) + C(16)*D(W(-2),2) + C(17)*D(EXC(-1),2)
+ C(18)*D(EXC(-2),2) + C(19)*D(INF(-1)) + C(20)*D(INF(-2)) +
C(21)..3)
Y1) ol ke O (s BB g Ll el bl ) Ayl s 5 35
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D(W,2) = C(7) + C(1)*D(W(-1),2) +EXC(-1),2) + C(6)*D(INF(-2))

W=2128.680 -1.379177 W —10905.46 EXC + 1706.784 INF
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@l
(V) pbuden
Official
Wages and exchange rate A.djuStE?d net Inflation, GDP
YEARS salaries I::f; ri\zsag(iscalrjl;l (LCU per natloer;aclamictzme deflator
(current LCU) USS$, period (CE rrentlij $$) (annual %)
average)
1989 5,224,900,000 4,224,989,734 0.87 588.16 19.14
1990 6,060,000,000 4,984,771,087 1.55 591.26 17.74
1991 7,120,000,000 5,971,880,692 3.14 550.29 16.13
1992 8,030,000,000 6,556,432,312 3.32 604.93 18.35
1993 9,800,000,000 8,973,947,671 3.35 675.55 8.43
1994 11,100,000,000 | 10,162,175,257 3.39 746.52 8.45
1995 12,500,000,000 11,075,032,312 3.39 839.85 11.40
1996 14,000,000,000 | 13,004,926,558 3.39 921.26 7.11
1997 15,400,000,000 13,879,053,276 3.39 1074.99 9.88
1998 17,000,000,000 16,595,794,147 3.39 1173.88 2.38
1999 19,600,000,000 | 19,419,790,658 3.40 1198.42 0.92
2000 22,200,000,000 | 21,324,341,648 3.47 1276.43 3.94
2001 25,200,000,000 | 24,729,339,639 3.97 1254.72 1.87
2002 30,500,000,000 | 29,534,498,385 4.50 1061.48 3.17
2003 33,800,000,000 | 31,509,207,162 5.85 968.23 6.78
2004 37,300,000,000 | 32,947,124,189 6.20 908.42 11.67
2005 41,500,000,000 | 38,921,717,254 5.78 991.85 6.21
2006 46,700,000,000 | 43,262,890,401 5.73 1175.64 7.36
2007 52,200,000,000 | 45,625,023,812 5.64 1423.86 12.60
2008 62,800,000,000 | 55,135,897,756 5.43 1707.54 12.20
2009 78,000,000,000 | 69,275,277,032 5.54 2028.21 11.19
2010 85,400,000,000 | 76,768,737,607 5.62 2253.35 10.11
2011 97,558,000,000 | 86,179,833,532 5.93 2316.49 11.66
2012 124,457,000,000 | 100,209,195,185 6.06 2751.10 19.48
2013 | 145,064,000,000 | 132,425,045,756 6.87 2789.30 8.71
2014 180,829,000,000 | 160,490,033,084 7.08 2931.18 11.25
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2015 | 200,933,000,000 | 180,978,565,341 7.69 3218.06 9.93
2016 | 225,513,000,000 | 211,428,217,692 10.03 3183.34 6.25
2017 | 227,709,000,000 | 175,489,510,081 17.78 2152.25 22.93
2018 | 239,076,000,000 | 187,851,036,121 17.77 219743 21.43
2019 | 268,373,000,000 | 231,802,247,639 16.77 2615.17 13.63
NOT NOT NOT NOT
2020 | 291,234,000,000 | AVAILABLE | AVAILABLE | AVAILABLE | AVAILABLE

Databank.worldbank.org (s €l W juaa i)
() e dox

Null Hypothesis: D(W,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on Modified AIC, maxlag=7)

t-Statistic ~ Prob.*

Augmented Dickey-Fuller test statistic -6.479235  0.0001
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230

*MacKinnon (1996) one-sided p-values.
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Augmented Dickey-Fuller Test Equation
Dependent Variable: D(W,3)
Method: Least Squares

Date: 08/11/21 Time: 23:12
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments

Variable Coefficient Std. Error t-Statistic ~ Prob.
D(W(-1),2) -1.326482  0.204728 -6.479235  0.0000
C -2153.539  7761.159 -0.277477  0.7838
@TREND("1990") 243.5782 436.1176  0.558515  0.5817
R-squared 0.637923 Mean dependent var  1184.898
Adjusted R-squared  0.607749 S.D. dependent var ~ 28182.43
S.E. of regression 17650.63  Akaike info criterion 22.49937
Sum squared resid ~ 7.48E+09 Schwarz criterion 22.64335
Log likelihood -300.7415 Hannan-Quinn criter. 22.54218
F-statistic 21.14208 Durbin-Watson stat ~ 1.973019
Prob(F-statistic) 0.000005
Null Hypothesis: D(EXC,2) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 2 (Automatic - based on AIC, maxlag=7)
t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -5.203853  0.0016
Test critical values: 1% level -4.374307
5% level -3.603202
10% level -3.238054
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*MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXC,3)

Method: Least Squares

Date: 08/11/21 Time: 23:26

Sample (adjusted): 1995 2019

Included observations: 25 after adjustments

Variable Coefficient Std. Error t-Statistic

Prob.

D(EXC(-1),2)  -4.268464 0.820251 -5.203853
D(EXC(-1),3)  2.429348 0.686634 3.538056
D(EXC(-2),3)  1.140923 0.651676 1.750751

C -1.250173  0.889095 -1.406119
@TREND("1990")  0.095976 0.051714  1.855899

0.0000
0.0021
0.0953
0.1750
0.0783

R-squared 0.803522 Mean dependent var
Adjusted R-squared  0.764226 S.D. dependent var
S.E. of regression 1.549028 Akaike info criterion
Sum squared resid ~ 47.98977 Schwarz criterion

Log likelihood -43.62486 Hannan-Quinn criter.
F-statistic 20.44813 Durbin-Watson stat
Prob(F-statistic) 0.000001

-0.040000

3.190154
3.889989
4.133764
3.957602
1.908422

Null Hypothesis: D(INF) has a unit root

Exogenous: Constant, Linear Trend
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Lag Length: 1 (Automatic - based on AIC, maxlag=7)

t-Statistic ~ Prob.*
Augmented Dickey-Fuller test statistic -6.430815 0.0001
Test critical values: 1% level -4.339330
5% level -3.587527
10% level -3.229230
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 08/11/21 Time: 23:28
Sample (adjusted): 1993 2019
Included observations: 27 after adjustments
Variable Coefficient Std. Error t-Statistic ~ Prob.
D(INF(-1)) -2.127042  0.330758 -6.430815  0.0000
D(INF(-1),2) 0.541911 0.197661 2.741617 0.0116
C -4.537756  2.294989 -1.977246  0.0601
@TREND("1990") 0.286373 0.132411 2.162758 0.0412
R-squared 0.742217 Mean dependent var -0.371111
Adjusted R-squared  0.708593 S.D. dependent var ~ 9.058527
S.E. of regression 4.889989 Akaike info criterion 6.148211
Sum squared resid 549.9757 Schwarz criterion 6.340186
Log likelihood -79.00084 Hannan-Quinn criter. 6.205295
F-statistic 22.07406 Durbin-Watson stat ~ 1.805007

Prob(F-statistic) 0.000001
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() dsa
Vector Auto regression Estimates
Date: 08/12/21 Time: 00:25
Sample (adjusted): 1994 2019
Included observations: 26 after adjustments
Standard errors in ( ) & t-statistics in [ ]

D(W,2) D(EXC2)  D(INF)
D(W(-1),2) -1.379177  0.000139  0.000225
(0.32731)  (3.6E-05)  (0.00011)
[-4.21362] [3.81539] [2.01141]
D(W(-2),2) 0228773  -5.01E-05  -0.000290
(0.40605)  (4.5E-05)  (0.00014)
[0.56340] [-1.10913] [-2.08579]
D(EXC(-1),2) -10905.46  0.570020  4.051819
(2892.60)  (0.32169)  (0.99013)
[-3.77012] [ 1.77194] [4.09219]
D(EXC(-2),2) -838.5227  -0.697910  0.641442
(3786.60)  (0.42112)  (1.29615)
[-0.22145] [-1.65728] [ 0.49488]
D(INF(-1)) 767.9598  0.026748  -0.451997
(666.175)  (0.07409)  (0.22803)
[1.15279] [0.36103] [-1.98218]
D(INF(-2)) 1706.784  -0.140216  -0.595991
(604.497)  (0.06723)  (0.20692)
[2.82348] [-2.08569] [-2.88032]
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C 2128.680  0.029361  -0.226756

(2330.22)  (0.25915)  (0.79763)
[0.91351] [0.11330] [-0.28429]

R-squared 0.706382  0.687434  0.615073

Adj. R-squared 0.613661 0.588729  0.493517

Sum sq. resids 2.46E+09  30.38084  287.8085

S.E. equation 11370.24 1.264512  3.892019

F-statistic 7.618322  6.964540  5.059996

Log likelihood -275.6225  -38.91671  -68.14699

Akaike AIC 21.74019  3.532054  5.780537

Schwarz SC 22.07891 3.870773 6.119256

Mean dependent 1597.450  -0.039615  0.200000

S.D. dependent 18293.01 1.971784  5.468805

Determinant resid covariance (dof

adj.) 9.51E+08

Determinant resid covariance 3.71E+08

Log likelihood -367.1997

Akaike information criterion 29.86152

Schwarz criterion 30.87767

Number of coefficients 21
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(%) a8 Jdo>

Dependent Variable: D(W,2)

Method: Least Squares (Gauss-Newton / Marquardt steps)

Date: 08/12/21 Time: 01:18

Sample (adjusted): 1994 2019
Included observations: 26 after adjustments
D(W,2) = C(1)*D(W(-1),2) + C(2)*D(W(-2),2) + C(3)*D(EXC(-

1),2) + C(4)
*D(EXC(-2),2) + C(5)*D(INF(-1)) + C(6)*D(INF(-2)) + C(7)
Coefficient Std. Error t-Statistic ~ Prob.
C(1) -1.379177  0.327314 -4.213624  0.0005
C(2) 0.228773  0.406055 0.563404 0.5797
C@3) -10905.46  2892.602 -3.770120 0.0013
C4) -838.5227 3786.596 -0.221445 0.8271
C(5) 767.9598 666.1745 1.152791 0.2633
C(6) 1706.784 604.4970 2.823478  0.0109
C(7) 2128.680  2330.224 0.913509 0.3724
R-squared 0.706382 Mean dependent var  1597.450
Adjusted R-squared 0.613661 S.D. dependent var 18293.01
S.E. of regression 11370.24  Akaike info criterion 21.74019
Sum squared resid ~ 2.46E+09 Schwarz criterion 22.07891
Log likelihood -275.6225 Hannan-Quinn criter. 21.83773
F-statistic 7.618322 Durbin-Watson stat ~ 1.907912
Prob(F-statistic) 0.000286
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Abstract

The study aims to test the nature of the relationship between the fluctuation
in exchange rates and real wages in the government sector and inflation in
Egypt within the framework of economic reform programs during the
study period (1990-2020), based on the quantitative analytical method
using the vector auto regression analysis (VAR) to estimate a model
expressing The relationship between the exchange rates and real wages
and inflation, after converting the time series to stationary series, and
testing the direction and bilateral causal relationship between the variables
using the Engle Granger Causality test. The study found out a negative
relationship between exchange rate and real wages and the government
sector. Hence, for an open economy, exchange rate fluctuations must be
taken into account when implementing periodic adjustments to
government sector wages, in order to ensure the effectiveness of monetary
and fiscal policies in maintaining economic activity at a high employment
level while ensuring price stability and avoiding the negative effects of
currency devaluation on the distribution pattern Income and exposing
wage earners to the risk of falling into the poverty trap. In addition to the
study’s contribution to bridging the research gap in practical studies that
dealt with the impact of the policies of economic reform programs, it
provides an institutional framework that ensures the achievement of
benefits from the integration of the Egyptian economy with the global
economy.

Keywords: exchange rate, wages, inflation, Egypt, economic integration.
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