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. 0 0 0 O] D(fdi?) |0 0 O O || D (fdi?)
NA O 0 0|/ D(gdpy)| [ o 0 0 0] D(rgdp;)
NA O O O|| D(invst}) NA O 0O O || D(invst})
—+ +
0 NA O O D(int?) 0 NA 0 0| D(int)
INA NA O O__D(fdii) | NA  NA 0 O | D (fdi$) |
"0 o0 o0 0]D(gdp/)| [NA 0 o0 07| D(rgdp?) ]
NA O O O || D(invst)) NA O 0O O || D(invst})
+ +
NA NA 0 O] D(int)) NA NA O Ol D(int®)
Y Y 0 OJ|D(fdi}) | LO 0 0 0]| D (fdi%)
0 0 0 NA]D(@gdp?)] [0 o0 o oD (rgdp;°)
N NA O O O D (invst3) . NA 0 0 O] D(invsty)
NA 0 O O [|[D(ntd) NA 0 O O D(int?)
| O 0 0 O J|D(fdi3) I NA 0 0 O]| p(fdi¥)
0 0 0 O] D(rgdp?) 0O 0 NA 0]|D(rgdp;?)
N 0 O O 0| D(invsty) 0 0O NA 0 || D(invst¥)
NA 0 O O]l D(intl) 0 0 o 0 || D (int¥?)
INA O O Of|p (fdit') NA O O O|ll D (fdi?)
0O 0 0 NAT|D(rgdp;)
L|0 0 0 NA D (invst?)
O 0O O NA | D(int?)
0 0 0 O D (fdi?)



851

pladialy (g giaal) e Adall) Jodal) ¢y 98 L)
BUPE PR SR ey
:ADF
(V) dsas Glpmas saagll J3a Hlial Lad ade Gl
sie yte JSIADF ) e 3)lies L) il
oy Agsinall Clisie apan 2ie Al 481l (st
Lo il iial) apeals ysinall il sine qaen alel JiT Ll
sty panll Gayd) aasll () by o 5)adll pae iy
o Al 0 (e ey Baas Hia Le ALl ol
vie i) asead el Jadladl a2
Agginall ilysine guen bl Level s gisal)

Augmented Dicky-Fuller test,

6,000 _

4,000

2,000 ]

2,000

4,000

invst

1,000,100

500,000

00,000

400,000

200,000 1

-200,1000

202q4

[&1]

[

1,000,000

(00¥D, 0600

000,000

J0060, 000 S

000,000

(00¥D, 0600

o man b S LY e aaY s Al B A te Clgillue dgena

lgaiiBliag Adiayl) gkl
JLED JYA (e gsioeall die UL Judlar Gilsiod
el g Laay)
Al bl Lede o Al sysaall (V) IS5 G
! cleia (5T S pie mal (e sams el puiia Aag
il 12 Shs asgll jia AlSEs (g el bases Ll
DR ehya) a1 ¢ Flas) LA G pula 2

T
20234

2007

g sial) die Ul Sl CiliSiud Y S

Eviews10 galiy aladinly clilull Slasy) Jalaill 40 0 sl

bl i) L) il s(fdi) Gl e i(int) coblénny] ) :(invst) ¢ JaaY) Jaall z5U i (rgdp) :laadle



Y~Y£)m—):dﬁ(ﬁ“ 2=ll €0 JXM)_GASRJ\ dal_ﬁﬂi\_umsu}f\ﬁu 852

Augmented Dicky-Fuller test, J.\.bé—‘_,é:m OLEA) aladiuly (g giaal) Ais il Sl S JLAAS LY Jgaa

ADF
t-Statistic ADF
Variable 1% level 5% level 10% level Statistic Prob.*
RGDP -4.105534 -3.480463 -3.168039 -0.064642 0.9945
INVST -4.105534 -3.480463 -3.168039 -2.124951 0.5223
INT -4.105534 -3.480463 -3.168039 -1.064289 0.9269
FDI -4.105534 -3.480463 -3.168039 -3.090515 0.1172

EViews10 galiy alasinly cillull Slasy) Jidaill i 1 jaaal

bl ial) L) il 1 (fdi) 2 e z(int) ecablenaY) bl s(invst) ¢ JlaY) sl Ul :(rgdp) :eilaadle
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t-Statistic ADF
Variable 1% level 5% level 10% level Statistic Prob.*
D(RGDP) -4.107947 -3.481595 -3.168695 -6.216248 0.0000
D(INVST) -4.107947 -3.481595 -3.168695 -8.675017 0.0000
D(INT) -4.107947 -3.481595 -3.168695 -4.530272 0.0029
D(FDI) -4,.107947 -3.481595 -3.168695 -8.391138 0.0000

Bl jad JY) Gl

Eviews10 zalip alatiuly J5¥) @il die clilall Slany) Jilaill 50 : jaadl)
d(int) «chlenay) sy Jo¥1 Gl sd(invst) « Jlaa) laall mll Y1 58 sd(rgdp) e
) a1 eyl bl JSY Gl cd(fdi)

%o disina ggima dis C.UA.\S\ Ay paad julea LY Jea

Lag LogL LR FPE AIC e HQ
0 -1402.7 NA 6.0e+19 51.23 51.44 51.31
1 -1401.7 1.76 6.7e+19 51.34 51.70 51.48
2 -1397.2 7.84 6.6e+19 51.32 51.83 51.52
3 -1381.3 26.59 4.3e+19 50.89 51.54 51.14
4 -1365.9 24.71 2.8e+19 50.47 51.27 50.78
5 -1356.7 14.01 2.4e+19 50.28 51.23 50.65
6 -1350.1 9.67 2.2e+19 50.18 51.28 50.61
7 -1326.5 32.54 1.0e+19 49.47 50.72 49.95
8 -1311.2 20.11 7.3e+18 49.06 50.45 49.60
9 -1292.8 22.65 4.4e+18 48.54 50.07 49.13
10 -1279.7 15.28 3.3e+18 48.21 49.89 48.86
11 -1257.1 24.68* 1.7e+18 47.53 49.36 48.24
12 -1256.5 0.57 1.5e+18* 47.36* 49.13* 48.12*

SC: Schwarz information

criterion

Eviews10 galiy alasinly bl lasy) Judaill il  jamdl

zosaill 458 Lol o AL e UalY) 558 s *
LR: Sequential modified LR test FPE: Final prediction error AIC: Akaike information criterion

HQ: Hannan-Quinn information criterion
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Caused Causes F-statistic Prop.*
D(FDI) === D(RGDP) 2.39974 0.0257
D(INT) ====»  D(INVST) 2.43971 0.0236
D(INVST) ====»  D(INT) 2.28253 0.0331
D(RGDP(-5)) === D(RGDP) 5.15331 0.0011
D(INVST(-4)) ====» D(RGDP) 3.21421 0.0053
D(INT(-12)) ====» D(RGDP) 2.95567 0.0162
D(FDI(-9)) === D(RGDP) 4.75142 0.0082
D(RGDP(-3)) ====» D(RGDP) 2.86791 0.0092
D(RGDP(-5)) ====» D(RGDP) 3.95324 0.0642
D(RGDP(-8)) ====» D(RGDP) 4.00012 0.0413
D(INT(-12)) ====»  D(INVST) 3.25432 0.0287
D(INT(-4)) ====»  D(INVST) 4.40219 0.0131
D(RGDP(-5)) ===  D(INVST) 3.44179 0.0044
D(RGDP(-6)) ====»  D(INVST) 2.68454 0.0119
D(RGDP(-7)) ====»  D(INVST) 3.15326 0.0087
D(RGDP(-8)) ====»  D(INVST) 3.26007 0.0079
D(RGDP(-9)) ====»  D(INVST) 2.65657 0.0241
D(RGDP(-10)) ====»  D(INVST) 2.70372 0.0238
D(INVST(-5)) ====>  D(INT) 2.32148 0.0366
D(INVST(-6)) ====»  D(INT) 2.50389 0.0268
D(RGDP(-7)) ====»  D(INT) 2.50359 0.0283
D(INVST(-7)) ===  D(INT) 2.72240 0.0189
D(RGDP(-8)) ====»  D(INT) 3.26779 0.0078
D(INVST(-8)) ====»  D(INT) 2.59189 0.0254
D(RGDP(-9)) ====>  D(INT) 3.09944 0.0113
D(RGDP(-10)) ====»  D(INT) 3.00363 0.0144
D(RGDP(-11)) ====»  D(INT) 3.12488 0.0130
D(INVST) ====> D(FDI) 2.60651 0.0165
D(RGDP(-1)) ====»  D(FDI) 2.25503 0.0362
D(INVST(-1)) ====»  D(FDI) 2.54801 0.0195
D(INVST(-2)) ====> D(FDI) 2.24376 0.0384
D(RGDP(-5)) ====»  D(FDI) 2.24033 0.0430
D(INVST(-5)) ====»  D(FDI) 2.25132 0.0421
D(RGDP(-6)) ====> D(FDI) 2.34165 0.0367
D(INVST(-6)) === D(FDI) 2.19632 0.0487
D(RGDP(-10)) ====»  D(FDI) 2.49522 0.0341
D(RGDP(-11)) ====> D(FDI) 3.33924 0.0094
D(RGDP(-12)) ====» D(FDI) 3.15722 0.0137

Eviews10 galiy aladiuly cililball Slasy) Jalail) #i @ jaiadl)

B3 e JY) Gl sd(int) cchlénnd) Il Js¥) Gl sd(invst) ¢ Jlaal) sl zUl G158l sd(rgdp) sl
bl ) LN bl J5Y1 @l cd(fdi)
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D (rgdp) 0 0o o0 0][D(gdp)| [0 o o0 0]/ D(rgdp?)]
D(invst) | |0 0 0 0| D(invst}) N 00 0 0| D(invst?)
D (int) 0 0 0 0| D(int}) 00 0 0|l D(int?)
D (fdi) (0.111) 0972 0 O D (fdit) 0 0388 0 0 D (fdi?)
0121 0 0 0][D(rgdpf)| [o o125 0 07D (rgdp;) ]
. 0 0 0 O0f D(invst}) . 0 0 (0.013) 0| D(invst3)
0 0 0 0| D(intd) 0 0 O 0 || D (int?)
. 0 0 0 0J|p(fdid) 0 0 0 0]| D(fdi) |
[ 1511 0 0 0] D(rgdp) 0 o 0 0][D(rgdp?)]
, |18729 0 0 0| D(invstd) .| @s378) 0 0 0| D(invstd)
(0.014) 0 0| D(int?) 0 0.003 0 0| D(int?)
1(0.078) 0156 0 O D (fdi%) 0.030 (1.915) O 0__D(fdig) |
T 0 0 o0 0|[D(gdp/)| [ 0641 0 0 0][D(rgdpf)]
. 46542 0 0 0| D(invst}) . (87.052) 0 0 0| D(invst})
(0.0002) (0.002) 0 0|l D(int) (0.005) 0.015 0 0| D(int?)
0 0 0 0]l D(fdi?) 0 0 0 0]| D(fdi?)
0 0 0 0.311] D(rgdp;) 0 0 0 0] D(rgdp°)
, |37499 0 0 O D (invst?) ,|64582 0 0 0 D (invst)
0001 0 0 0 | D(nt) 0.002 0 0 0| D(intY)
. O 0 O 0 D (fdi®) 0259 0 0 O D (fdi¥")
[ 0 0 0 0] D(rgdp;") 0 0 (0.051) 07 D(rgdp;?)
. 0 0 0 O} D(invsty) . 0 0 (0.012) 0| D(invst;)
0002 0 0 O D(intd) 0 0 0 0 || D (int?)
1(0.046) 0 O O]|p (fdith) 1256 0 O 0| D (fdi%?)
0 0 0 426,034.1]| D(rgdp,)
. 0 0 0 (37,162.4) || D(invst))
0 00 13 D (int?)
0000 D (fdi9)
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RSVAR(12) g sail Slsall 502 BN JLA8) milii o Jsaa

Lags Q-Stat Prob.* Adj Q-Stat Prob.* df

1 104.50 NA* 106.43 NA* NA*
2 199.13 NA* 204.64 NA* NA*
3 277.96 NA* 288.02 NA* NA*
4 339.34 NA* 354.21 NA* NA*
5 383.36 NA* 402.63 NA* NA*
6 427.96 NA* 452.69 NA* NA*
7 475.20 NA* 506.82 NA* NA*
8 508.87 NA* 546.22 NA* NA*
9 531.31 NA* 573.06 NA* NA*
10 558.10 NA* 605.79 NA* NA*
11 579.55 NA* 632.61 NA* NA*
12 596.78 NA* 654.64 NA* NA*
13 608.66 0.0597 670.20 0.0621 183

14 622.54 0.0632 688.82 0.0910 199

15 632.85 0.0853 702.99 0.0784 215

Eviews10 zalin aladiul RSVAR zged Jalad w1 juadll

*Test is valid only for lags larger than the VAR lag order. df is degrees of freedom for (approximate) chi-square distribution after

adjustment for VAR restrictions.

Bloall pandal) a5 gil) JLad) @il N Jgan

Component Jarque-Bera df Prob.*

1 181.87 2 0.19853
2 62.69 2 0.07125
3 27.18 2 0.23541
4 56.88 2 0.08214
Joint 328.63 8 0.06941

Eviews10 galiy aladinly Glilall Slaay) ddadll =50 0 juadll
5aill) a8l "Theil" L) mdlid .V Jgaa

Variable Inc. obs. (n-1) Theil*
FDI 67 0.0945
INT 67 0.1291
INVST 67 0.2003
RGDP 67 0.1162

*Theil: Theil inequality coefficient

Q\)hﬁﬁu‘}[\ S BJ\:\)' &= A:\bf\:\ cﬁ):m&\ C:\L\ﬂ ?l‘d‘ a\A.i‘}“
cedsiall bl ) L) salyys dad gl 440
Jasa &= iy dad gial) ALK ) ylatiaay) FESN 3alby,

é}.mj\ sa3lall P
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ABSTRACT

Studying The Causal Relationships and Forecasting of The Most Important
Macroeconomic Variables in Egypt using VAR Model
Arafa M. Abdeltawab

Capturing macroeconomic data involves
formulating a system that describes the joint behavior
of several aggregate variables. Recursive structures
became popular, with Sims (1980) forcefully
reintroducing the idea after quarterly and monthly data
began to be published. To summarize and describe the
data, all variables were taken to depend on the lags of
all variables. This system is known as Vector Auto-
regression (VAR). Restricted Standard-VAR (RSVAR)
model is used for Egyptian economic to investigate the
interactive relationships of macroeconomic variables,
real gross domestic product, real total investment, real
interest rate, foreign direct investment in dollars. To
achieve the paper aims, quarter data through (2007q01
to 2023904), about 68 observations, is used.
Augmented Dicky-Fuller (ADF) is used to test the unit
root in time series data. All-time series not stationary at
the level but at the first difference. Model order and
identification is proceeded at 5% level of significant as
Restricted SVAR(12) by the criterion; Sequential

modified LR test statistic, Final Prediction Error (FPE),
Akaike Information  Criterion (AIC), Schwarz
Information Criterion (SC), Hannan-Quinn Information
Criterion (HQ).

The empirical model's results verified that the GDP
is affected by total investments for the 4™ lag by about
EGP 0.125 billion, the interest rate for 12" lag by about
EGP (0.051) billion, and foreign direct investment by
about EGP 0.311 billion. The results for the forecast
during the fourth quarter of 2025, the value expected of
the GDP about EGP 3803 billion, total investments
about EGP 398 billion, and foreign direct investment
about 1.81 billion dollars. Based on the results, policy
makers should be encouraging total investments by
leading interest rates, which leads to an increase in the
value of GDP, stimulating GDP by encouraging and
increasing net foreign direct investment.

Key Words: Egypt, Vector Auto-regression, Gross
Domestic Product, Total linvestments, Net foreign
direct investments, Interest Rates, Forecasting.



