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Abstract:

External economic imbalances are one of the chronic problems that
developing countries, including Egypt, suffer from. The Egyptian economy
has suffered from obvious imbalances in most years of the period under
study in some of the main variables related to these imbalances, which are
the variables related to the net international investment position of Egypt.

This study aims to predict the values of these variables in the future or
provide a predictive framework for the net international position of
investment in Egypt to identify the possibility of continuing the imbalance
or not. This study dealt with the basic concepts of time series and their
prediction using the Box Jenkins methodology, to formulate a statistical
model to predict the estimation and analysis of the variables affecting the
net international investment position as an indicator for forecasting the
external crises that Egypt may be exposed to. So that these variables are
represented in the net foreign direct investment and the net portfolio
investments during the period of (1977-2020) and the total reserves during
the period of (1960-2020).

By entering these variables in the estimated model, the study made use
of the descriptive Methodology for analysis and the statistical methodology
(E- views12) in realizing its objectives. The study concludes that the
methodology of Box — Jenkins is the best method for prediction in general.
The instability of the time series is due to the existence of the random
orientation and the nature of the random indications of macroeconomics
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in their environment.

The study found the stability of the time series after taking the first
difference, and concluded with the quality and relevance of (ARIMA
0.1.3) models in forecasting net foreign direct investment and (ARIMA
0.1.1) in forecasting net portfolio investment and (ARIMA 1.1.1) In
forecasting total reserves according to the Box—Jenkins methodology.

The study recommended the followings. To strive to find date base that
meets all the needs of ministry of finance and National economics and the
research and statistic administration at the central Bank of Egypt, and the
necessity to give full care to statistical, econometrics and predictive studies
regarding the different economic phenomena.

Key Words: ARIMA- Box Jenkins methodology- Egypt’s net
international investment position- net foreign direct investment-
net portfolio investment- total reserves
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Fuller - Dickey Augmented )laal i (1) &) dsa

Null Hypothesis: D(LFDI_NET) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.741956 0.0000
Test critical values: 1% level -3.596616
5% level -2.933158
10% level -2.604867
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LFDI_NET.2)
Method: Least Squares
Date: 07/28/21 Time: 22:25
Sample (adjusted): 1979 2020
Included observations: 42 after adjustments
Null Hypothesis: D(LNPI) has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxiag=9)
t-Statistic Prob *
Augmented Dickey-Fuller test statistic -5.944511 0.0000
Tast critical values: 1% lavel -3.621023
5% level -2.943427
10% level -2.610263

“MacKinnon (1996) one-sided p-values.

Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LNPI,2)

Method: Least Squares

Date: 07/29/21 Time: 21:34

Sampie (adjusted): 1980 2020

Included observations: 37 after adjustments

Null Hypothesis: D(LTR) has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC. maxiag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -5.208013 0.0001
Test critical values: 1% level -3.648208
5% level -2.912631
10% level -2.594027

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

Augmented Dickey-Fuller Test Equation
Dependent Variabile: D(LTR.2)

Method: Least Squares

Date: 07/30/21 Time: 00:21

Sampie (adjusted): 1963 2020

Included observations: 58 after adjustments
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Date; O7/28/21 Time: I2:26
Sample: 1977 2020
Inciuded observatons: 43

Avitocorreimston Partiml! Cormrsiation A AL Q-Stmt Prob
' [ 1 0.04... -0.04... 0.0920 0.7861
' ] 2 0.028 0.023 0.1222 0.941
] ' 3 -0.29... -0.29... 4.2868 0.235
] ] &4 -0.1%... -Q.15... 4.9337 O.294
] [ 5 -0.09... -0.11... 54069 0.368
] ] 8 -0.04... <0.716... S.57104 O.480
] (] 7T -0.08.. -0.22... 6.98885 0.543
] (] a o237 0.732 90808 O0.338
] ) 2 -0.00... -0.089... 9.0840 O0.430
] (] T1.e. ©.123 -0.01... B.9728 O.443
] (] 1... 0.027 O.122 10078 O.829
¥ ) 1... =0.08... -0.07... 10.429 o.ars
] (] 100 ©.005 0O.045 10.430 OQ.G658
' ' 1.0 -0, 14, -0.08,... 13.775 06824
' ' 1... =0.04... -0.04... 11.901 oOaa7
' ' 1... =0.02... -0.07... 11.937 0O. 748
] (] 1... =0.10... -0.18... 12.738 0O.784
] (] 1... =0.02... =0.18... 12784 O0.804
] ] 1... 0.074 =0.00... 13220 0.827
¥ ] 2... 0.1939% 0.020 14 882 O. 786

[ Date: 0O7/30/21 TimMmea: oo:21
Sampia: 19681 ZO020
Included obsormlions : 88

Autocorrelation Partial Sorralation Prob
1 0.008
2 0.029
3 0.066
- 0.064
-] ©.0800
(-] - O. 144
7 . 0.1a4
a -o.z8 o.oaqa
2 -0.11 . o.oa39
1 -0.086 0.080
1 -0.07 o.000 18 4080 .73
1 O. 184 0.035 20478 O0.059
1 0.197 o.141 23 .802 0.036
1 ©.0958 -0.08... 24.217 0.043
1 c.082 0.044 24.7862 0.083
1 -0.90... -0.13... 24.763 0.074
1 0.018 C.178 24.781 ©.100
1 O.134 2,002 286.383 0.0832
1 0.024 D.0056 268414 0.119
El -0.10... 27 .283 O.126
2 -0.18 30430 O©.080
2. -0.12 32.237 0©0.0T4
2. -0.05 a22.503 0.0890
2. -0.08,.,. -0.08,,., 33.283 0.098
D(LNPI)) 255 330 B3t Alhay 313l BLad) 3 g
Data: O7/20/21 Timea: 21:49
Sampie: 1977 2020
Included ocbssnations: 39
Autocorreiation Partial Correlation P PAC L-Etat Prob
[ ' 1 -0.43... -0.43. 0.004
[ ] 2 0.048 -0.17 0.017
[ [ 3 -0.04... 0.1 0.040
] 1 4 -0.02.. -0.1 0.081
] ] 5 -0.08... -0.1 o 0.123
[ ] 8 O0.1765 0.04 10.142 0.119
] ] 7T <0.14... -0.08... 11242 O0.128
. ] . -0.017... -0.78... 11255 O0O0.188
[ [] 2 0.131 0.044 121970 0O0.204
) (] 1... -0.02... 0.088 12 200 0272
[ ] 1... “0.0%... 0.032 12211 0.348
] ] 1. ©.008 -0.00... 12218 0.429
) ] 1. .02 0©.070 12333 0.509
[ ] 1... 0.08... 0018 12403 0.574
] ] 1... ©0.008 ©0.08,.. 12408 0.848
] 1 4... 20.06... -0.09... 12.692 0.702

(LTOTAL _ RESERVES) Ljall 5 bl Ahsy 301 k¥ A gy
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Adj R- SIGMASQ
Model Type Variable Prob. squared (volatility) AlC sc
D(LFDI_Net) ARMA(3,1,3) 0.296524 0.325055 2.056822 2.222315
c 0.0021
AR (3) 0.3361
MA(3) 0.9995
ARMA(0,1,3) 0.209416 0.374918 2.054092 2.208211
[ 0.0011
MA(3) 0.00000
ARMA(3,1,0) 0.062884 0.444408 2.178191 2.30231
c 0.2398
AR (3) 0.0829
D(LNPI) ARMA(1,1,1) 0.265613 2.531131 4.054031 4.226408
c 0.0003
AR (1) 0.1085
MA(1) 0.9997
ARMA(1,1,0) 0.142951 3.040779 4.113205 4.242488
c 0.3655
AR (1) 0.0268
ARMA(0,1,1) 0.199036 2.541792 4.05311 4.182394
c 0.1071
MA(1) 0.0005
D(LTR) ARMA(1,1,1)
c 0.0743 0.257262 0.045908 -0.07335 0.067503

SA
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AR (1) 0.0283
MA(1) 0.00000

ARMA(4,1,1) 0.19693 0.049637 0.257495 -0.01331
c 0.0441
AR (4) 0.0863
MA(1) 0.00000

ARMA(8,1,1)
c 0.0383 0.228404 0.047691 -0.0426 0.098252
AR (8) 0.0445
MA(1) 0.00000

ARMA(1,1,8)
c 0.0008 0.195316 0.049736 0.011674 0.152524
AR (1) 0.0602
MA(S) 0.0002

ARMA(4,1,8) 0.16118 0.051846 0.079453 0.220303
c 0.00000
AR (4) 0.0539
MA(S) 0.00000

ARMA(8,1,8) 0.283542 0.044283 0.055093 0.195943
c 0.00000
AR (8) 0.1434
MA(S) 0.9997

ARMA(1,1,0)
c 0.1038 0.082945 0.057712 0.089308 0.194945
AR (1) 0.0747

ARMA(4,1,0) -0.007331 0.063394 0.182936 0.288574
c 0.0028
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AR (4) 0.1805
ARMA(8,1,0)
c 0.0008 0.064212 0.058891 0.119919 0.225556
AR (8) 0.0369
ARMA(8,1,0) 0.168191 0.052348 0.005348 0.110986
c 0.119
MA (1) 0.00000
ARMA(0,1,8)
c 0.00000 0.106514 0.056229 0.093368 0.199006
MA (8) 0.0006
EVIEWS12 gl o SLaio ¥y &all) il 312031 i £ el

O G B3 gal) ULl iy .z dgaill daaall JSAN 400N caleall (a ady
ALl a8l Aedlt Lol plas) oo Aslaa Jiud
A L FDI NET t=0.086669—-0.833384¢t—3
(3.536057)  (-5.156404) (1)
o t=0.635420

A LNPI t=0.182521-0.622565¢t—1
(1.654021)  (-3.814090) (2)
ot=1.756523
ALTOTAL RESERVES t=0.091361-0.282520 t-8+0.760053 &t-1
(2.122536)  (-2.056308) (7.345880)
o t=0.047691 (3)
: ganadaiailly jaodll dlaye £-£
gihal & Lsd) &3 ) ARIMA  zild of ouly Gildl G2l DA
Aol L) Ay Alal el jalially Aflial) cllall sl Al
£ .M
e O o Slad b aial claleall Aggina JLORY Ao Al 8 Jedl el
Az il Jod ol cagand) Jala i B sl Aldeall 450l 5 A ol ¥ cilalaa
Oa el LS 8ol Auda B A3 L)) agam ¥ Al o pall il Al
(¥) des
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Data- O7/29/21 Time: 0038

Sample: 1977 2020

Included observations: 43

R-statistic probabilities adiusted for 1 ARMA term

Autocorrelation Partial Comelation AT PAC QD-Stat Prob

1 -0.154 -0.154 1.08586
2 -0.0417 -0.066 1.1656 o280
3 o.132 o118 2.00986 03286
4 -0.232 -0.204 46844 0.196
5 0.000 -0.045 -4.82880 o221
8 -0.042 -0.087 4. 7810 o443
7 0153 0137 8.0200 o419
8 0.269 0.200 10.055 o.185
9 -0.107 -0.06886 10.711 oz219
10 0.079 0.0e5 11.080 oz=270
11 0.104 0.017 11.734 0o.203
12 -0.1968 -0.097 14123 oz=226
13 o.028 -0.0232 14214 o.z287
14 -0.139 -0.159 15.512 o277
15 -0.137 -0.083 16.800 0287
168 -0.008 -0.187 16.804 o331
17 0124 0124 17 957 0328
18 0.025 -0.1249 18.006 o.288
19 o023 -0131 18 050 0Oa52
20 0.074 o.o083 18.513 o488

D(LFDI_NET), il Lhabual 330 301 A0 pusy

lll--l'.l
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Data- 07/29/21 Time: 22:-11

Sample: 18977 2020

Included observations: 30

Q-statistic probabilities adiusted for 1 ARMA term

Autocorrelation Partial Correlation AL PAC Q-Stat Prob

0.030 0O.030 0 0382
0.040 0o.029 0o.10685 o. 74949
0.0684 -0.0687 0.2802 o.e85
-0.091 -0.089 0.86657 0.881
5 -0.118 -0.110 1.2330868 o.a568
a8 0.055 0O.085 1. 4792 0915
7 -0.126 -0.134 2.2697 0O.893
-0.041 2.2802 0942
2 o.141 o.14946 3.3485 o911
10 0.051 o.029 34933 o241
11 -0.010 -0.041 3.4987 0987
12 -0.0068 -0.029 3.5011 o982
13 -0.027 0.020 3.5463 09900
14 -0.098 -0.081 <4.15549 0O.980
15 -0.058 -0.087 4.3820 09903
18 -0.084 -0.053 4.8759 0993

DLNPI) Blsh dhaad 330 B ¥ A0

PR N [ P
1]
&
3
[+]

Date: O7/30/21 Thme: 0029
Sample: 1961 2020
INncluded observatlons: SS9

Autocorrelation Partlal Comrelation A PAC o-Stat Prob

-
=

1 0.075 O0.07S O.3a471 o.556
2 -0.105 -O0.111 1.0385 0.595
3 D126 —0O.111 2. 0631 oss59
4 -0.013 -0.007 =Z.0749 O.722
5 0.064 o.0a3 2.3505 o799
& 0057 O.034 25686 O0O.861
F -0.154 -0.157 42056 O0.756
8 -0.016 o.oz2s8 4. 2231 0836
2 -0.049 -0.071 4.3953 oO.884
10 -0.017 -0.045 4.4158 0O.927
11 -0.097 -0.119 s5.12a43 0O925
12 -0.093 0092 S5.7913 0926
13 -0.068 -0.080 6.1567 0O.240
14 0.030 -0.031 6.2297 o960
15 D0.066 O.035 6.S872 00968
16 -0.032 -0.077 6.6753 0979
17 -0.068 -0.055 7F.0O729 o983
18 -0.010 -0.034 7.0822 0.989
19 0.016 -0.036 7.1044 0O.994
20 0.050 -0.017 7.3307 0995
=21 -0.08B8 -0.140 B3.0690 0995
Zz -0.039 -0.041 a.=z17v=z 0997
23 0.137 o.089 10.094a 0991
Z4 O0.083 O0.002 -10.802 0990

D(TOTAL_RESERVES) .3yl Alulual 330 B 41 puyy
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Bad) | (Pl el pibead (Pl dadll)adedlal (s et
2022 3629213686 12138792295 | 21934306361
2023 3932849328 14369133620 | 24032175068
2024 4261888434 17009270442 | 26331712242
2025 4618456369 20134497223 | 28852139759
2026 5004856312 23833942778 | 31612598279
2027 5423584137 28213112156 | 34636613248
2028 5877344536 33396895552 | 37950002060
2029 6369068483 39533130067 | 41580054539
2030 6901932172 46796815905 | 45557208970
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