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Testing the relationship between economic growth and
employment in Egypt: An eempirical Study for the period
(1970 - 2021)

Dr. Mohammad Saad Alfiky
Dr. Bahy Mohamad Yassin
Abstract

Unemployment stands out as a critical challenge for all countries, regardless
of their level of development, because of its significant economic and social
implications. Consequently, nations strive to address this issue by bolstering their
workforce. Therefore, whether or not economic growth has been conducive to
increasing jobs deserves to be estimated. The current study aims to explore the
impact of economic growth, fixed capital formation, student enrollment rate in
secondary education and population growth rate on the number of workers in
Egypt during the period (1970-2021). In doing so, the study used the deductive
approach, relying on the descriptive analytical method, to analyze the evolution
that occurred in both the number of employees and the economic growth rate,
as well as the relationship between them. In addition, quantitative analysis will
be applied to measure the impact and direction of the relationship between study
variables using the Vector Error Correction Model (VECM). The empirical analysis
yielded significant findings: The study revealed a long-run relationship among the
variables under estimation. Notably, gross fixed capital formation exerts a positive
influence on employment. Meanwhile, economic growth exhibits a negative impact.
This observation supports the hypothesis of “jobless” economic growth. In addition,
the research found a bidirectional causal relationship between the number of
workers and both economic growth and capital formation. Besides, a unidirectional
relationship from the number of workers to the population growth rate, has been
found. The study further introduces some policy implications: Prioritize investment
in productive sectors, with special emphasis on the industrial sector. Enhance the
quality and efficacy of the educational system to align with the evolving needs of

the labor market.

Keywords: economic growth - employment - vector error correction model

(VECM) - response functions - Granger causality.
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e
) 10.94 11.05 11.12 11.18 11.52 11.75 12.15 13.37 13.55 13.60 13.36
‘_'45\, S 273 2.68 2.85 2.99 3.03 3.19 3.23 3.31 2.66 2.36 2.20
o 13.67 13.73 13.97 1417 14.55 1494 | 15.38 16.68 16.21 15.96 15.56
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15- 20- 25- 30- 40- 50- 60-
Olgiaad T - - N - N 3 R . B " 2 ;s B
3 & 4 3 & 3 & [d 3 & [d 3 & 3 & z 3 &

2000 | 1.14 | 0.17 | 1.31 | 1.38 | 0.28 | 1.66 | 1.69 | 0.45 | 2.14 | 3.58 | 1.08 | 4.66 | 3.54 | 0.89 | 4.43 | 2.32 | 0.36 | 2.68 | 0.46 | 0.04 0.50
2001 | 1.00 | 0.24 | 1.24 | 1.52 | 0.46 | 1.98 | 1.57 | 0.39 | 1.96 | 3.71 | 0.93 | 4.64 | 3.82 | 0.83 | 4.65 | 2.41 | 0.32 | 2.73 | 0.44 | 0.04 0.48
2002 | 0.94 | 0.26 | 1.20 | 1.47 | 0.53 | 2.00 | 1.56 | 0.39 | 1.95 | 3.68 | 0.94 | 4.62 | 3.98 | 0.86 | 4.84 | 2.54 | 0.31 | 2.85 | 0.47 | 0.03 0.50
2003 0.88 | 0.13 | 1.01 | 146 0.3 176 | 1.55 | 0.42 | 1.97 | 3.59 | 1.08 | 4.67 | 407 | 1.08 | 5.15 | 2.69 | 0.45 | 3.14 | 0.46 | 0.07 0.53
2004 0.88 | 0.16 | 1.04 | 1.59 | 0.32 1.91 1.57 | 0.44 | 2.01 | 3.64 | 1.19 | 483 | 4.14 | 1.14 | 528 | 2.74 | 0.51 | 3.25 | 0.43 | 0.06 0.49
2005 1.01 | 0.16 | 1.17 | 1.87 | 0.41 228 | 215 | 0.51 | 2.66 | 3.94 | 1.10 | 5.04 | 3.75 | 1.09 | 4.84 | 2.52 | 0.48 | 3.00 0.4 0.05 0.45
2006 1.10 | 0.18 | 1.28 | 2.08 | 0.47 | 2.55 | 2.24 | 0.64 | 2.88 | 4.09 | 1.08 | 5.17 | 3.93 | 1.14 | 5.07 | 2.66 | 0.46 | 3.12 | 0.46 | 0.03 0.49
2007 1.06 | 0.03 1.09 | 1.32 | 0.38 1.70 | 2.35 | 0.62 | 297 | 4.22 | 1.52 | 5.74 | 4.25 | 1.49 | 5.74 | 2.99 | 0.82 | 3.81 | 0.61 | 0.18 0.79
2008 | 1.23 | 0.19 | 1.42 | 2.51 | 0.44 | 2.95 | 2.39 | 0.58 | 2.97 | 3.97 | 114 | 5.11 | 4.12 | 1.29 | 541 | 2.94 | 0.69 | 3.63 | 0.83 | 0.13 1.01
2009 | 118 | 0.18 | 1.36 | 2.54 | 0.45 | 2.99 | 2.40 | 0.59 | 2.99 | 4.05 | 1.24 | 5.29 | 4.19 | 1.25 | 544 | 3.06 | 0.74 | 3.80 | 0.96 | 0.14 1.10
2010 | 1.14 | 0.17 | 1.31 | 2.40 | 0.49 | 2.89 | 3.08 | 0.68 | 3.76 | 4.79 | 1.22 | 6.01 | 3.94 | 1.20 | 5.14 | 2.85 | 0.77 | 3.62 | 0.95 | 0.14 1.09
2011 0.94 | 0.14 | 1.08 | 2.25 | 0.44 | 2.69 | 2.82 | 0.66 | 3.48 | 470 | 1.22 | 592 | 4.08 | 1.23 | 5.31 | 2.95 | 0.79 | 3.74 | 0.99 | 0.13 112
2012 0.93 | 0.13 | 1.06 | 2.03 | 0.39 | 242 | 2.76 | 0.65 | 3.41 | 477 | 1.27 | 6.04 | 4.19 | 1.21 | 540 | 3.19 | 0.87 | 4.06 | 1.06 | 0.14 1.20
2013 0.95 | 0.17 | 112 | 2.04 | 0.44 | 248 | 2.63 | 0.62 | 3.25 | 483 | 1.42 | 6.30 | 4.21 1.26 | 547 | 3.30 | 0.85 | 4.15 | 1.07 | 0.13 1.20
2014 0.93 | 0.20 | 1.13 | 2.04 | 0.45 | 2.49 | 2.50 | 0.64 | 3.14 | 4.93 | 146 | 6.39 | 4.30 | 1.25 | 5.55 | 3.46 | 0.91 | 4.37 | 1.10 | 0.12 1.22
2015 | 1.04 | 0.39 | 1.43 | 2.11 | 0.85 | 2.96 | 3.06 | 0.81 | 3.87 | 5.07 | 1.12 | 6.19 | 4.11 | 1.01 | 5.12 | 3.34 | 0.79 | 4.13 | 0.96 | 0.11 1.07
2016 | 1.06 | 0.40 | 1.46 | 2.13 | 0.85 | 298 | 3.09 | 0.88 | 3.97 | 5.09 | 1.17 | 6.26 | 4.12 | 1.01 | 513 | 3.37 | 0.89 | 4.26 | 111 | 0.16 1.27
2017 | 1.09 | 0.37 | 1.46 | 2.21 | 0.83 | 3.04 | 3.20 | 0.88 | 4.08 | 5.29 | 1.21 | 6.50 | 4.22 | 1.03 | 525 | 3.49 | 0.91 | 440 | 1L.16 | 0.13 1.29
2018 | 1.09 | 0.14 | 1.23 | 2.26 | 0.41 | 2.67 | 3.08 | 0.64 | 3.72 | 522 | 1.24 | 6.46 | 468 | 1.17 | 585 | 3.91 | 0.98 | 4.89 | 1.07 | 0.13 1.20
2019 | 1.15 | 0.12 | 1.27 | 2.48 | 0.38 | 2.86 | 3.59 | 0.60 | 4.19 | 5.72 | 1.03 | 6.75 | 4.58 | 0.96 | 5.54 | 3.63 | 0.79 | 4.42 | 0.98 | 0.11 1.09
2020 1.22 | 0.09 | 1.31 | 2.58 | 0.36 | 2.94 | 3.63 | 0.57 | 4.20 | 5.93 | 1.05 | 6.98 | 4.59 | 0.98 | 5.57 | 3.42 | 0.77 | 4.19 | 0.91 | 0.09 1.00
2021 117 | 0.08 | 1.25 | 2.39 | 0.36 | 2.75 | 3.26 | 0.53 | 3.79 | 6.41 119 | 7.60 | 4.97 | L12 | 6.09 3.7 0.86 | 4.56 | 1.05 | 0.11 1.16
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2000 3.80 1.27 5.07 | 3.43 0.2 1.05 0.08 1.13 | 3.32 | 0.84 | 4.16 | 0.57 | 0.21 0.78 1.94 0.67 2.61
2001 333 | 092 | 425|356 | 017 | 373 | 1.08| 007 | 1.15 ] 3.82 | 1.14 | 4.96 | 0.64 | 0.23 0.87 204 | 068 | 2.72
2002 342 | 0.82 | 424 | 364 | 017 | 381 | 1.06 | 0.06 | 1.12 ] 3.83 | 1.21 | 5.04 | 0.65 | 0.29 0.94 205 | 076 | 2.81
2003 3.48 1.20 4.68 | 3.58 0.23 3.81 | 1.01 0.07 1.08 | 3.90 | 1.01 | 4.91 | 0.63 | 0.23 0.86 2.65 0.24 2.89
2004 3.44 1.54 498 | 3.47 0.24 3.71 | 111 0.07 1.18 | 4.25 | 1.03 | 5.28 | 0.64 | 0.21 0.85 2.11 0.70 2.81
2005 3.96 1.49 5.45 | 2.93 0.2 3.13 | 1.40 0.09 1.49 | 4.56 | 0.99 | 5.55 | 0.63 | 0.21 0.84 2.20 0.78 2.98
2006 449 | 144 | 593 | 273 | 019 | 292 | 1.56 | 0.1 | 1.67 | 4.94 | 1.08 | 6.02 | 0.68 | 0.24 0.92 226 | 084 | 3.10
2007 498 | 191 | 689 | 1.95 | 017 | 212 | 172 | 014 | 1.86 | 5.46 | 1.24 | 6.70 | 0.67 | 0.26 0.93 240 | 094 | 3.34
2008 5.00 1.78 6.78 | 2.21 0.16 2.37 | 1.89 0.14 2.03 | 5.78 | 1.13 | 6.91 | 0.69 | 0.24 0.93 2.46 1.02 3.48
2009 4.79 1.80 6.59 | 2.20 0.18 2.38 | 2.15 0.17 2.32 | 5.84 | 1.13 | 6.97 | 0.73 | 0.23 0.96 2.69 1.06 3.75
2010 459 | 173 | 632 | 219 | 021 | 240 | 242 | 018 | 260 | 6.28 | 1.19 | 7.47 | 0.79 | 0.24 1.03 2.87 113 | 4.00
2011 454 | 167 | 621 | 208 | 020 | 228|233 | 019 | 252|612 | 115 | 7.27 | 0.78 | 0.23 1.01 2.87 118 | 4.05
2012 4.34 1.55 5.89 | 2.15 0.18 2.33 | 2.50 0.21 2.71 ] 6.26 | 1.20 | 7.46 | 0.79 | 0.26 1.05 2.92 1.23 4.15
2013 447 1.74 6.21 | 2.10 0.17 2.27 | 2.57 0.26 2.83 ] 6.36 | 1.28 | 7.64 | 0.76 | 0.23 0.99 2.81 1.22 4.03
2014 441 1.77 6.18 | 2.13 0.20 2.33 | 2.61 0.26 2.87 | 643 | 1.34 | 7.77 | 0.85 | 0.23 1.08 2.83 1.23 4.06
2015 3.76 | 117 | 493 | 247 | 022 | 269 | 293 | 0.64 | 357|673 | 1.46 | 819 | 0.89 | 0.24 1.13 2.92 134 | 4.26
2016 381 | 125 | 5.06 | 247 | 029 | 276 | 297 | 0.68 | 3.65 | 6.84 | 1.50 | 8.34 | 0.95 | 0.25 1.20 2.95 1.37 | 4.32
2017 3.95 1.28 5.23 | 2.56 0.25 2.81 | 3.02 0.67 3.69 | 7.11 | 1.49 | 8.60 | 0.96 | 0.24 1.20 3.06 1.42 448
2018 1.14 481 | 1.94 0.18 2.12 | 3.83 0.39 422 | 782 | 1.36 | 9.18 | 0.78 | 0.25 1.03 3.25 1.41 4.66
2019 398 | 089 | 487 | 501 | 042 | 543|049 | 004 | 053] 828 | 1.14 | 942 | 08 | 0.19 0.99 3,57 131 | 4.88
2020 336 | 074 | 410 | 199 | 015 | 2.14 | 392 | 032 | 4.24 | 855 | 1.14 | 9.67 | 0.82 | 0.24 1.06 3.65 1.33 | 4.98
2021 3.56 0.81 4.37 | 2.81 0.22 3.03 | 3.19 0.27 346 | 873 | 1.17 | 9.90 | 0.86 | 0.27 1.13 3.81 1.50 5.31
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2010 71.30 18.00 45.00
2011 67.80 17.40 43.00
2012 67.00 17.00 42.40
2013 66.20 17.40 42.10
2014 65.40 17.50 41.80
2015 63.90 17.00 40.80
2016 63.40 17.50 40.80
2017 61.30 16.90 39.70
2018 63.00 14.40 39.00
2019 64.10 12.20 38.90
2020 63.40 11.80 38.20
2021 65.20 12.80 39.70

A8 30 Mol -Alelal 6 9aN Cuoed Ay gt 3 220 e el (i L e pos ytual

- (oot -] - 59S3) £ LATEYI Ioliiil) B Aanlud (0) @By Syt

.. S BN Ioliih) 8 Aol

gt 5683 Sl Ales
2004 45.60 15.00 30.60
2005 46.40 14.50 30.80
2006 71.90 21.10 47.00
2007 71.70 23.20 47.90
2008 72.40 21.80 47.60
2009 72.30 22.90 48.10
2010 75.00 23.20 49.50
2011 74.60 22.50 48.80
2012 74.10 22.40 48.50
2013 73.40 22.90 48.50
2014 72.30 23.10 48.00
2015 70.50 22.50 46.90
2016 69.60 22.90 46.60
2017 66.80 21.90 45.00
2018 67.60 18.30 43.30
2019 67.30 15.60 42.20
2020 67.40 14.30 41.50
2021 69.00 15.20 42.90
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3 & d 3 o] d 3 & d 3 & d
2010 | 52.60 | 80.30 | 57.10 | 44.60 | 77.20 | 49.90 | 49.10 | 85.60 | 65.10 | 65.20 | 82.70 | 68.00
2011 | 51.60 | 81.80 | 56.80 | 44.90 | 78.00 | 50.60 | 49.70 | 87.50 | 56.20 | 62.50 | 83.20 | 66.00
2012 | 54.50 | 84.30 | 59.80 | 44.30 | 79.10 | 50.50 | 51.30 | 88.40 | 57.90 | 63.60 | 85.50 | 67.50
2013 | 54.20 | 82.30 | 59.10 | 4440 | 78.00 | 50.20 | 51.70 | 86.90 | 57.80 | 62.80 | 85.40 | 66.70
2014 | 54.00 | 83.90 | 59.20 | 44.40 | 79.30 | 50.50 | 51.00 | 87.60 | 57.40 | 64.30 | 87.30 | 68.30
2015 | 50.50 | 79.40 | 55.40 | 41.60 | 75.00 | 47.80 | 47.70 | 83.90 | 53.80 | 60.70 | 84.70 | 64.70
2016 | 45.40 | 64.10 | 49.20 | 39.10 | 60.90 | 43.40 | 42.10 | 63.80 | 46.40 | 6L10 | 66.60 | 62.20
2017 | 43.80 | 60.60 | 47.00 | 3510 | 57.00 | 39.30 | 38.60 | 63.90 | 43.50 | 62.30 | 69.20 | 63.60
2018 | 43.20 | 72.00 | 48.10 | 36.60 | 69.40 | 42.10 | 39.10 | 72.60 | 44.80 | 67.10 | 89.30 | 70.80
2019 | 40.80 | 71.20 | 45.20 | 3440 | 68.50 | 39.30 | 35.90 | 72.60 | 41.20 | 62.60 | 87.70 | 66.20
2020 | 40.20 | 71.40 | 4470 | 34.00 | 69.40 | 39.10 | 34.80 | 73.10 | 40.80 | 65.00 | 88.00 | 68.30
2021 | 39.06 | 65.37 | 4318 | 32.56 | 62.87 | 37.29 | 33.81 | 65.67 | 88.79 | 63.69 | 82.84 | 66.57
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T e (B LRI £ LaiBN 50l (n ABMal) HLCE - Gy dasme B Y - (S2aY) daw dasee .

(P.P) 5L 7l (V) @y Jou

LPOP LCONS LEDU LGFCF LGDP LEM el zaged 9 Al
S
-0.6516 -0.8840 -2.8978 -1.8430 -4.5382 -1.3154 t-Statistic
0.8493 0.7854 0.0526 0.3560 0.0006 0.6156 Jlio ¥ coldy
Intercept
no No # no s no JbdJ!
-1.5427 -1.7677 -2.1144 -2.4779 -4.8337 -2.1904 t-Statistic [ oli¥lg Culity
5 5255 5 } plal Syl
0.8014 0.7057 0.5255 0.3374 0.0014 0.4845 Jle¥l Intercept At level
no No no no s no ha! and Trend
-0.9084 -1.9898 2.8852 -0.1057 -0.9864 5.0670 t-Statistic s
S4B Gge
0.3180 0.0455 0.9988 0.6425 0.2861 1.0000 Jler¥ ple oladily
. None
no P no no no no Dad!

dipor) | diacons) || daepuy || dacrer) | dacory | daem)

-2.7828 -4.9151 -5.4303 -6.2920 -16.3669 -6.1157 t-Statistic
0.0680 0.0002 0.0000 0.0000 0.0000 0.0000 Jheo¥ ctiy
Intercept
s s T T P s had!
-3.9857 -4.8657 -5.6921 -6.7890 -16.3355 -6.1125 t-Statistic olaKi¥lg Culity
. alah )
0.0209 0.0013 0.0001 0.0000 0.0000 0.0000 Jeer¥l Intercept I Byl
FTY Py Py s EE FrT ha! and Trend 1
Difference
-2.7436 -4.4952 -4.4911 -6.3524 -16.4951 -4.3144 t-Statistic
0.0070 0.0000 0.0000 0.0000 0.0000 0.0001 Jheio ¥t ol o
ple okl
N
e e 3t 38 e st dfe EL LY L e e e }‘)&J' one

A1l 9 O pd I S 5 Alare e sladie Wl i Lt Aol g3 et ylual
. Eviews 12 zuali y
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(Y~Yi):ﬂ.'gom'p&) ade) PSP S { '} Yy

(A.D.F) jLas malia (M) pd)y Joa>

LPOP LCONS LEDU LGFCF LGDP LEM St [IT(FTY Al
-1.2339 -1.6243 -3.0408 -1.6675 -4.5382 -1.3559 t-Statistic
0.6527 0.4629 0.0378 0.4414 0.0006 0.5964 Jheio ¥ Syl
Intercept
no no T3 no no Ihad
-2.8769 -2.2825 -2.1144 -4.6774 -4.7646 -2.0033 t-Statistic . N
sty ity
0.1785 0.4353 0.5255 0.0024 0.0018 0.5855 Jhei ¥l alal Sokall
Intercept Atlevel
no no No . P no had! and Trend
-0.6854 -1.9528 3.4420 -0.0767 -0.8533 5.5443 t-Statistic s
<l G
0.4151 0.0494 0.9998 0.6524 0.3413 1.0000 Jheio ¥t ale oladily
no s No no no no Ihad None
d(LPOP) d(LCONS) f| d(LEDU) § d(LGFCF) d(LGDP) d(LEM)
-2.6362 -4.9151 -5.3988 -3.1971 -10.7083 -6.1183 t-Statistic
0.0926 0.0002 0.0000 0.0264 0.0000 0.0000 Jhaio ¥ coldly
Intercept
* L] R L R R J‘J@J'
-3.9438 -4.8713 -5.6958 -3.6392 -10.6040 -6.1128 t-Statistic (s ol
olaii¥1g Calitly 81
0.0311 0.0013 0.0001 0.0371 0.0000 0.0000 Jlei¥ alalt " l‘f’d
Tntereept Difference
T3 ET Y ET Y TS ET Y ET Y ! and Trend
-2.6043 -4.4988 -4.6094 -3.2877 -10.8176 -4.2327 t-Statistic .
Culd oo
0.0102 0.0000 0.0000 0.0015 0.0000 0.0001 Jle¥ ale oladily
. N
EEY EE Ty ET Ty ET Ty ET Ty ET Ty had! one

Al g Ol i OLLL y3las e Slatie Wl i LT Aol g3 de i yubual!
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Y e (B LRI £ LaiBN g0t (n ABMal) HLCE - Gy dasme B Y - (S24Y) daw dasee .

L (PUE i (P PSYWCY PV TR PRPS

Lag LogL LR FPE AIC SC HQ
0 194.2502 NA 1.85E-11 -7.683683 -7.452031 -7.595795
1 577.3164 656.6849 1.32E-17 -21.84965 -19.21096 -21.07988
2 622.4494 66.31781., 9.73e-18, -22.31997., -20.22809, -21.23443,,
3 660.8393 47.00805 1.05E-17 -22.22242 -17.91859 -20.65009

Eviews 12 zals o e slalie W (i L Sl (o 1yl |

(1 L) 3 Y SRS il g2 Sk gL (1 +) 0By ok

Hypothesized No. of CE(s) J| Eigenvalue J Trace Statistic §| 0.05 Critical Value Prob. ;
None 0.60579 112.6953 95.75366 0.0021

At most 1 0.435967 66.15175 69.81889 0.0947

At most 2 0.316603 37.51965 47.85613 0.3234

At most 3 0.166588 18.48566 29.79707 0.5304

Eviews 12 zuali jo e slalie W (i L1 i) o 1yl

&I ol Sl & il g HLCS LG :(VY) @By Jo

((olaadt Aol Lo )

. . Max-Eigen s

Hypothesized No. of CE(s) Eigenvalue LS 0.05 Critical Value Prob. .
Statistic

None 5 0.60579 46.54355 40.07757 0.0082
At most 1 0.435967 28.6321 33.87687 0.1859
At most 2 0.316603 19.03399 27.58434 0.4119
At most 3 0.166588 9.111357 21.13162 0.8233

Eviews 12 zali j e slaie ¥l i Ld slie) (o skl
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Cointegrating Eq: CointEq1

LEM(-1) 1.00000

-0.34022

LGDP(-1) -0.07860

[-4.32878]

-0.11448

LGECF(-1) -0.04904

[-2.33437]

-0.20686

LEDU(-1) -0.07416

[-2.78927]

-0.26934

LCONS(-1) -0.06571

[-4.09891]

-0.08782

LPOP(-1) _0.12598

[-0.69713]

C 0.80847

Tolip e lalla YWl (b L Mlde) (pe 1 yubual!
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Error D(LEM)  D(LGDP) D(LEDU) D(LPOP)
-0.299875 | -0.033662 | 1.845696 | 0.376019 | -0.061425 0.112338
CointEql (0.09446) | (0.0725) | (0.64371) | (0.16561) (0.2383) (0.07492)
[-3.17468] [2.86729] | [2.27050] | [-0.25776] [ 1.49943]

Prob 0.0017
0.357751 | 0.236163 | 0.159633 | -0.069291 | -0.135791 -0.070502
D(LEM(-1)) 0.13627) | (0.10460) | (0.92865) | (0.23892) | (0.34379) (0.10808)
[2.6252] | [2.25786] | [0.17190] | [-0.29002] | [-0.39499] [-0.65229]

Prob 0.0422
-0.408903 | -0.083905 | -1.263424 | -0.474338 | -0.160963 -0.220628
D(LEM(-2)) (0.14352) | (0.11016) | (0.97806) | (0.25163) (0.36208) (0.11383)
[-2.84908] [-1.29177] | [-1.88506] | [-0.44456] [-1.93814]

Prob 0.0488
-0.598271 | 0.253446 | 2.860709 | 0.542434 | -0.441978 0.123114
D(LGDP(-1)) (0.25575) | (0.19630) | (1.74284) | (0.44839) | (0.64520) (0.20285)
[-2.33931] [ 1.29111] [ 1.64140] [1.20974] [-0.68503] [0.60693]

Prob 0.0448
0.533525 | 0.076917 | 0.547117 0.412141 -0.581048 0.385306
D(LGDP(-2)) (0.20246) | (0.15540) | (1.37970) | (0.35496) | (0.51076) (0.16058)
[2.63524] | [0.49496] | [0.39655] | [1.16108] | [-1.13761] [ 2.39945]

Prob 0.0686
0.097219 | 0.057808 | 0.033716 | -0.012123 | -0.012929 0.014586
D(LGFCF(-1)) | (0.02443) | (0.01875) | (0.16645) | (0.04282) | (0.06162) (0.01937)
[3.98031] 1 3.08343] [ 0.20256] [-0.28310] [-0.20982] 10.75291]

Prob 0.0291
0.060074 0.01222 | -0.092868 | -0.003193 0.059742 0.032668
D(LGFCF(-2)) | (0.02718) | (0.02086) | (0.18520) | (0.04765) (0.06856) (0.02156)
[2.21047] | [0.58583] | [-0.50144] | [-0.06701] | [0.87136] [ 1.51553]

Prob 0.0282
-0.225753 | -0.044508 | -0.891539 | 0.225884 | -0.106626 -0.130413
D(LEDU(-1)) (0.08635) | (0.06628) | (0.58847) | (0.15140) | (0.21785) (0.06849)
[-2.61433] [-0.67152] [-1.51502] [ 1.49199] [-0.48945] [-1.90409]

Prob 0.0468
-0.040412 | 0.122244 | -0.11095 | -0.262644 | -0.395634 0.033633
D(LEDU(-2)) 0.09092) | (0.06979) | (0.61960) | (0.15941) | (0.22937) (0.07211)
[-0.44448) [1.75168] [-0.17907] [-1.64763] [-1.72484] [ 0.46639]

Prob 0.6572

-0.16541 0.023418 | 0.119331 | -0.000893 0.213554 0.00061

D(LCONS(-1)) | (0.07330) | (0.05626) | (0.49953) | (0.12852) | (0.18493) (0.05814)
[-2.25655] 10.41622] [ 0.23888] [-0.00695] [ 1.15480] 10.01049]

Prob 0.0251
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0.178049 | -0.00997 | 0.162788 0.186068 | -0.141847 0.120217
D(LCONS(-2)) (0.06392) | (0.04906) | (0.43556) | (0.11206) (0.16125) (0.05069)
[ 2.78570] [-0.20322] [ 0.37374] [ 1.66043] [-0.87969] [ 2.37138]

Prob 0.0058
0.358421 | 0.007626 | 0.682467 | 0.025524 0.122391 0.768198
D(LPOP(-1)) (0.18313) | (0.14056) | (1.24796) | (0.32107) (0.46199) (0.14525)
[1.95723) [ 0.05425] [0.54687] [ 0.07950] [0.26492] [ 5.28887]

Prob 0.0880
-0.258793 | -0.017068 | 1.227224 0.432731 0.392515 -0.064465
D(LPOP(-2)) (0.19822) | (0.15215) | (1.35084) | (0.34754) (0.50008) 0.15722)
[-1.30556] [-0.11218] [ 0.90849] [ 1.24513] [ 0.78490] [-0.41002]

Prob 0.1931
0.031526 | 0.023451 | -0.024045 | -0.006549 0.045846 -0.020288
C (0.01238) | (0.00950) | (0.08438) | (0.02171) (0.03124) (0.00982)
[ 2.54618] [2.46752] | [-0.28497] [-0.30169] [ 1.46769)] [2.06588]

Prob 0.0116

@OLSJ.Q ele Al Yy &S’u’-l,d‘ e o 1yl
Eviews 12 / .Standard errorsin () & t-statisticsin[ ]

e oM sgcar mall (1 8) @)y Jod>

Root Modulus

1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
1.00000 1.00000
0.812201 + 0.236808i 0.846019
0.812201 - 0.236808i 0.846019
-0.113718 + 0.629719i 0.639904
-0.113718 - 0.629719i 0.639904
0.324098 + 0.538109i 0.628173
0.324098 - 0.538109i 0.628173
-0.270679 - 0.394332i 0.478293
-0.270679 + 0.394332i 0.478293
-0.409265 0.409265
0.322118 + 0.217788i 0.388834
0.322118 - 0.217788i 0.388834
0.121470 - 0.263197i 0.289875
0.121470 + 0.263197i 0.289875
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P-Value Statistic Z dgad| oo 939 (9 g | pazed il LCiS
0.4303 1.0361 Auto correlation LM Test.,

0.4622 548.477 White Heteroskedasiticity Test: No Cross Terms.. s
0.9534 5.1323 Normality test of residuals Jarque-Beras. s

paall (S al i Eviews 12 zaliy le slade ¥l (il Ld) slde! (o ydall
L 92 HLCS DU puall (5 sl s ¢ (819l 13 Il Gyl 399 pule 98 HLCSO
Lo La) 038 5650 81 9o (51 5LCIS MY a dall (D a5 - o3 gl et b

(Wald Test) ity slcist mala (V1) pdy Joub>

Value

df

Probability I

I Test Statistic
I Chi-square

21.6565

12

0.0416 |

Null Hypothesis: C(2)=C(3)=C(4)=C(5)=C(6)=C(7)=c(8)=c(9)=c(10)=

c(11)=c(12)=c(13)=0

Normalized Restriction (= 0) Value Std. Err.
cQ) 0.057751 0.136271
Cc@3) -0.108903 0.143521
Cc@) -0.298271 0.255747
CG5) 0.033525 0.202458
C(6) 0.037219 0.024425
() 0.060074 0.027177
C®) -0.125753 0.086352
O -0.040412 0.09092

Ca0) -0.16541 0.073302
can 0.178049 0.063915
caz 0.158421 0.183127
cas) -0.258793 0.198224
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T390 Ol e (2 (GsLime
Response of LEM
Period LEM LGDP LGFCF LEDU LCONS LPOP
1 0.02354 | 0.00000 0.00000 0.00000 0.00000 0.00000
2 0.024458 | 0.000998 | 0.008622 | -0.002255 | -0.003952 0.00328
3 0.025827 | 0.004942 0.01716 | -0.005825 | 0.008169 0.001287
4 0.025584 | 0.006543 | 0.015772 | -0.007305 | 0.013167 0.001667
5 0.025668 | 0.004159 | 0.017449 | -0.008785 | 0.010254 0.005485
6 0.024936 | 0.004039 | 0.017897 | -0.00974 | 0.009122 0.008002
7 0.024765 | 0.005179 | 0.017124 | -0.010011 0.01015 0.009225
8 0.025984 | 0.006264 | 0.017711 | -0.009824 | 0.010571 0.009823
9 0.027343 | 0.007332 | 0.018731 | -0.010132 | 0.010447 0.01011
10 0.028268 | 0.007966 | 0.019306 | -0.010895 | 0.010447 0.010425

- Eviews 12 zali j (ole slale ¥l i Ldt slie) (o 1ytall

& 350 Oyl 3,008 et bl ko :(VA) o35 Jo

Period S.E. LEM LGDP LGFCF LEDU LCONS LPOP
1 0.02354 | 100.0000 | 0.0000 0.0000 0.0000 0.0000 0.0000
2 0.035483 | 91.5188 | 0.079119 | 5.903796 | 0.403909 | 1.240148 | 0.85423
3 0.048449 | 77.5069 | 1.082967 | 15.7107 | 1.662247 | 3.50845 | 0.528733
4 0.059354 | 70.22171 | 1.936816 | 17.52922 | 2.62246 | 7.258655 | 0.431129
5 0.068673 | 66.42789 | 1.813613 | 19.55079 | 3.595718 | 7.652007 | 0.959976
6 0.076918 | 63.4585 | 1.721316 | 20.99743 | 4.469461 | 7.505764 | 1.847534
7 0.084487 | 61.18931 | 1.802425 | 21.51168 | 5.108612 | 7.664548 | 2.723425
8 0.092038 | 59.53219 | 1.982021 | 21.82996 | 5.444006 | 7.777814 | 3.434002
9 0.099685 | 58.27168 | 2.230618 | 22.13968 | 5.67371 | 7.728464 | 3.955856
10 0.10728 | 57.25672 | 2.477379 | 22.35462 | 5.93018 | 7.621273 | 4.359833

. Eviews 12 zalij le sleie Yl i L) slde) o 1yl
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(Granger Causality) o et Aot LS 7L (V4) @8y Jodt>

Null Hypothesis Obs F-Statistic Prob.

LGDP does not Granger Cause LEM 50 5.39244 0.008
LEM does not Granger Cause LGDP 3.8558 0.0285
LGFCF does not Grar.lger Cause LEM 50 6.08387 0.0046
LEM does not Granger Cause LGFCF 4.57883 0.0155
LEDU does not Granger Cause LEM 50 1.33294 0.2739
LEM does not Granger Cause LEDU 1.12867 0.3324
LCONS does not Granger Cause LEM 50 0.00727 0.9928
LEM does not Granger Cause LCONS 1.88957 0.1629
LPOP does not Granger Cause LEM 50 0.03018 0.9703
LEM does not Granger Cause LPOP 4.23693 0.0206
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