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Jsindl 5agl b A agng Gulil) 128 e gty (ARDL) dungias lndial) Jalsall Hlad) Guka g dlldy
odis @A) QL) Gy e JS G JaY) sk B3yl ABe S5m0 Lialy yema (8 (galeai®) aill o
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Ay (Fiaz, 2017) 4ulg (Ha, Yi & Zhang, 2016) 4y (Wong & Yip, 1999) duly
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il el alall cpaleal) dael A iy Lgie el g «Jgiall a8 Brain Drain Xi
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c e sl il ) galad) Sl
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lajreay 3 1(WDI) Zsallal) dpaiil) iy ige iy (p0 an¥) sl alill (gl sl
1980 o5 5l Pl Achyall Jae chuaially Ll liball aladt ol 23 Gus Joall el

Al yae doysean (42022 )
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2 «United Nations Databases,» United Nations, http://data.un.org
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(Asiaill Jdleal) lyiical Liis)) Unit Root sasgll yia lis) 1.3.4

ablall B)Jy:ra— (S 438 yaal EARPIA Cfpria JS GJS: Basgll s Hlosl LB:"“L:' Al

Bang i dagr Y bl (adlly Basg ds gy 4l el (il piag b G il

4t (oAl Jlaa¥) sl milill (il gaill Jara 8 o)hyfiwl (520 A Cini yrie Jgl
OV 2 maagy JEI Jeandl ¢ sala®y) gaill e juaill

Null Hypothesis: Y has a unitroot
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxilag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -4.420817 0.0010
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867

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

Ll agnsy ¥l aall ml) sai Janad sangll Hia las) il :1JSE
daadl padl) Jody (canall pdll () iy 43l %5 (e J81 P-value o) La Jsaall 138 (s
Ala 5 lldg JoV) (gsinal) vie By cna Ll (gl Bang da Loy amg Y uaiall 13gd bl Al ) 4l
p N Janll g LS ¢ SLaa oladly culd an dgag Alla 8 s aShlly el as dgag HLasY)
Null Hypothesis: Y has a unitroot

Exogenous: Constant, Linear Trend
Lag Length: O (Automatic - based on SIC, maxilag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.389949 0.0060
Test critical values: 1% level -4.192337
5% level -3.520787
109% level -3.191277

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

ol oladly i dpas Jlea¥) aall mll) sai Janad sangll J3a las) gl 12084

4 (dlisa Sae colimn¥l s Aalall Luanill (g 3S 5l leall 5 ll) G jemall Lailall 5 jael & siadl 5 i)
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13) ¢(lo) Is¥ (gsiasall ie Byficse iy Aludes Ll Jlaa¥)  Aaall will) g Jane ol 253 13gas
ClS 13 Ll elalaall ol (pme gl (Gadal A Cagae (S5 anall L Nie 8y e alpiall Bl il
S5 IV @Al xie L b A deal) 555 ) e @l o1 (gl die iy

oell AN sl gl 2 Ml

H(lo)JsY) (gsimnal) vie briall (BL Sasgll s HLod) g 2d g8

Variables X1 X2 X3

t_
-1.402439 -2.566882 0.945676 -1.931371 | -1.978537 -2.421308

Statistic
Prob 0.5715 0.2966 0.9952 0.6206 0.2948 0.3637
Trend C C,T C C,T C C,T
Nonstationa | Nonstationa | Nonstationa | Nonstationa | Nonstationa | Nonstationa

Result
ry ry ry ry ry ry

380 ags QI (griaall 138 8 Bjiie e chpuaiall ellid bl Jedlas o)) 2 Joaall 138 G

b dls el Jguash) Aglaal J5Y1 3l

(1) dsY) Gl die sasgl) jia lad) maag 3 Jgan

Variables X1 X2 X3
t-Statistic | -5.701258 | -5.738023 | -6.258780 | -6.582103 | -6.780760 | -6.750800
Prob 0.0000 0.0001 0.0000 0.0000 0.0000 0.0000
Trend C C,T C C,T C C,T
Result | stationary | stationary | stationary | stationary | stationary | stationary

P— J o Cus () dsY) Gyl die 8yaie cilyriall adgd bl Judles o an Jsand) 138 (pa

B Wl (g By )3 lgw ad Ll Judls 8 by %35 e JBl value

Ao die AlelSud) il e Jadd agil aas il sasgll Hia jladl mil )l

Siasa lea¥l ol @il sai Jaes die peall s3lesi@) el of Cum o(11) V) £l (lo) sim
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Akaike Information Cnteria (top 20 models)
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Dependent Variable: Y

Method: ARDL

Date: 12/23/24 Time: 20:13

Sample (adjusted): 1983 2022

Included observations: 40 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamicregressors (4 lags, automatic): X1 X2 X3
Fixed regressors: C

Number of models evalulated: 500

Selected Model: ARDL(1, 3,0, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
Y(-1) 0.247739 0.140319 1.765536 0.0877
X1 -8.240396 4.215353 -1.954853 0.0600
X1(-1) 19.05899 5.455545 3.493507 0.0015
X1(-2) -15.83232 5.460025 -2.899679 0.0069
X1(-3) 7.634042 3.699992 2.063259 0.0478
X2 2.204625 3.184273 0.692348 0.4940
X3 0.311399 0.098505 3.161253 0.0036
X3(-1) -0.007785 0.128700 -0.060486 0.9522
X3(-2) -0.204455 0.095042 -2.151199 0.0396
& 0.461035 2.542807 0.181309 0.8573
R-squared 0.588675 Mean dependentvar 4.643707
Adjusted R-squared 0.465277 S.D. dependentvar 1.682104
S.E. of regression 1.230035 Akaike info criterion 3.464279
Sum squared resid 45 38955 Schwarz criterion 3.886499
Log likelihood -59.28559 Hannan-Quinn criter. 3.616941
F-statistic 4770554 Durbin-Watson stat 2.031492
Prob(F-statistic) 0.000545

ARDL #3503 il :4 (<&
00l Aaleall Juagns dnlad) 3l (e

Y = C (1) *Y (-1) + C (2) *X1 + C (3) *X1(~1) + C (4) *X1(-2) + C (5) *X1(-3) *

+C (6) *X2 + C (7) *X3 + C (8) *X3(-1) + C (9) *X3(-2) + C (10)
Y = 0.247739088706*Y(-1) - 8.24039598119*X1 + 19.0589852554*X1(-1) -
15.8323192306*X1(-2) + 7.63404177151*X1(-3) + 2.20462453979*X2 +

0.3113993706*X3 - 0.00778450672923*X3(-1) - 0.204454635327*X3(-2) +
0.461034707604
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%10 2.37 3.2

%5 2.79 3.67

%1 3.65 4.66
F-statistic 6.637747
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(Y)

Selected Model: ARDL(1, 3, 0, 2)

Case 2: Restricted Constant and No Trend

Date: 12/23/124 Time: 22:43
Sample: 1980 2022
Included observations: 40

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.

0 0.461035 2542807 0.181309 0.8573
Y(-1)* -0.752261 0.140319 -5.361059 0.0000
X1(-1) 2.620312 3.363666 0.779005 0.4421

X2** 2.204625 3.184273 0.692348 0.4940
X3(-1) 0.099160 0.070695 1.402645 0.1710
D(X1) -8.240396 4215353 -1.954853 0.0600
D(X1(-1)) 8.198277 3.944040 2.078650 0.0463
D(X1(-2)) -7.634042 3.699992 -2.063259 0.0478
D(X3) 0.311399 0.098505 3.161253 0.0036
D(X3(-1)) 0.204455 0.095042 2.151199 0.0396
Variable Coefficient ~ Std.Error  t-Statistic  Prob.

X1 3483249 4460009 0.780996  0.4409

X2 2930665 4.152805  0.705707  0.4858

X3 0.131816  0.083900 1571108  0.1266

C 0.612865 3398604 0180329  0.8581

EC=Y-(3.4832"X1 +2.9307"X2 + 0.1318"X3 + 0.6129)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 6.637747 10% 2.37 32
k 3 5% 279 3.67
2.5% 315 408
1% 3.65 4.66
Actual Sample Size 40 Finite Sample: n=40
10% 2592 3.454
5% 31 4.088
1% 431 5.544
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ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(X1) -8.240396 3.489198 -2.361688 0.0249
DX1(-1)) 8.198277 3.464791 2.366168 0.0246
DX1(-2)) -7.634042 3.326383 -2.294998 0.0289
D(X3) 0.311399 0.086550 3.597926 0.0011
D(X3(-1)) 0.204455 0.083049 2.461859 0.0198
CointEq(-1)* -0.752261 0.122658 -6.133017 0.0000
R-squared 0.708812 Mean dependentvar -0.082983
Adjusted R-squared 0.665990 S.D. dependentvar 1.999211
S.E. of regression 1.155416 Akaike info criterion 3.264279
Sum squared resid 4538955 Schwarz criterion 3.517611
Log likelihood -59.28559 Hannan-Quinn criter. 3.355876

Durbin-Watson stat 2.031492

sl o 3503 lial il 16 J<&

Dl 83l i Lae %05 disine (griae die digine Chpiiall alaae of Uadll s i 2 3ga1 gl

Jalee dgine 5eli %1 Diginn (gt na die ¢ ) JaY) 3 2l juid) o dln ) clpaial)

el )l et L) LY ((—0.752261) 4ias ilss (0.0000) syt Cun adl)

Bagall Ja) (e Leman ot (Ko ueall JaY) elladl e %75 o e @y ¢ ol (gaall Lo Sal)
Adle maaai Aoy o S dudl) 028y (b Gl puag I

C"’J“"j/ LAPEY @)Lm .5.3.4

Breusch-Godfrey Serial ) sl g (Aol il Lls DU miha¥ gy e jlodl =
Slel) G A3 b)) anes Y tHp eaall mal) laa¥) 13a g (Correlation LM Test)

ol LS LAY Van il eliig ¢ Baal) o (313 o) angy tHy dadl il 2

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.128232 Prob. F(2,28) 0.8802
Obs*R-squared 0.363053 Prob. Chi-Square(2) 0.8340

pre S lee dlgd s ¢ cedall (gl by ade ey Las dugiea e aadll O 23 JSAN 1 e
heael) Lo V) A e Al Yz 3sadl) o (6 ¢ Alsad) (13 Ll asas
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Heteroskedasticity Test cplall culd axe jlod)

Jd oAl lasl G(ARCH) (SIM plasiVl Jag s Gall HLaaW) dayhay o o) (S LAY 12s

.Breusch—Pagan-Godfrey

5Ll il i) il 5 ey o Hsdial) aa) ks Sl alil i e asB N Gaagy

Bl aa labeall sS5 of (in 10y AlE ) il Byl Bakal adll e @il kil
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Heteroskedasticity Test: ARCH

F-statistic
Obs*R-squared

0.259439 Prob. F(1,37) 0.6135
0.271559 Prob. Chi-Square(1) 0.6023

Test Equation:

Dependent Variable: RESID"2

Method: Least Squares

Date: 12/23/24 Time: 23:01
Sample (adjusted): 1984 2022
Included observations: 39 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.244175 0.330494 3.764595 0.0006
RESID"2(-1) -0.084998 0.166874 -0.509351 0.6135
R-squared 0.006963 Mean dependentvar 1.152297
Adjusted R-squared -0.019876 S.D. dependentvar 1.712477
S.E. of regression 1.729412 Akaike info criterion 3.983360
Sum squared resid 110.6620 Schwarz criterion 4068671
Log likelihood -75.67552 Hannan-Quinn criter. 4 013969
F-statistic 0.259439 Durbin-Watson stat 1.633010
Prob(F-statistic) 0.613530

ol bl aae ladl) mil 7 JSh

Sy orall (il (i are g dusina s pl) o iy SLEAY i itn kil

bl @ld aae Al e Sl Y z3sall 1

Normality Test Jarque— Bera (JB)4slsiall il bl sl sl -

slad¥) tHp daadl Gl 3 el il ais Al iall oUadY) tHy (edal) (il s

P VIS HLaY) 1a s iy ¢ pmpball sl o Y dglpdiel

Jarque-Bera . OF =113
Probability 0.963140
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Ramsey RESET Test

Equation: EQO01

Specification: Y Y(-1) X1 X1(-1) X1(-2) X1(-3) X2 X3 X3(-1) X3(-2) C
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.344482 29 0.7330
F-statistic 0.118668 (1, 29) 0.7330
F-test summary:

Sum of Sq. df Mean Squares

Test SSR 0.184976 1 0.184976
Restricted SSR 45.38955 30 1.512985
Unrestricted SSR 4520457 29 1.558778

(Ramsey RESET Test) [Laa¥) s »3gaill Chragi daa dayd 3oy z3gaill (1 Lgiag
izl (ASedl jhaad) jlaal -
Basall )Laa¥l aaf aladial Ciny dhall dae bl 3 Ll s (6 3smg pae (ge KBU
e & chlaall el lasy Lo Laag ¢ Aol cilasjal aSIAl gganally Aloall aSHll & ganall 2 e Sl
Gilsis Dol (s cnilibal) b A a5 (o) agag sl Csege el Oledks LegdY el Jlaal
OsSs e s of e cluhal) e 58 @Sl LS dal) sl cilabeall ge Jal) dligh Cilaledl)
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Abstract

This study aims to analyze and measure the impact of brain drain on economic growth in Egypt
during the period (1980-2022), and using the Auto-regressive Distributed Lag (ARDL) model,
the study concluded that brain drain represents 60% of the total immigrants, and by applying
the used approach, it appeared that approximately 59% of the changes that occur in economic
growth are due to the independent variables included in the model, the existence of an inverse
relationship between brain drain and economic growth in Egypt, as a change in brain drain by
1% leads to a change in economic growth by 8% according to the inverse relationship, and also
the existence of a direct relationship between physical capital and economic growth in Egypt,
which is consistent with economic theory, and the study concluded that human capital and
economic growth have an inverse relationship, which is not consistent with economic theory,
but can be attributed to the inefficiency of the remaining human element, and the results of the
model quality tests proved the validity and quality of the used model, The study stressed the
need to raise awareness among minds and competencies about their importance to the growth
of their country, and that progress cannot be achieved without them. The state must create
educational programs for the elite and distinguished locally, as an alternative to immigration
to developed countries where the quality of education is comparable to that of the mother
country. On the other hand, it can support and care for students coming from abroad.

Keywords
Economic growth¢ brain draint human capital¢ physical capitalt Egypt.
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