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Abstract

This study deals with Box-Jenkins methodology for predicting the number of migrant Sudanese
doctors. It based on a three times a year data series during the period 2008-2018. Throughout the
diagram and Augmented Dickey Fuller test, it was clear the series was not stationary but it was at
the first difference. However, a comparison of different models was made with the proposed one
showed that ARIMA (3, 1, 11) was the appropriate one after passing the examination and
diagnostic tests. Thereafter, the model was used to predict the number of migrant Sudanese
doctors for the period (2019-2024). The study concluded that the results of the proposed model
were to be adopted to predict the number of migrant Sudanese doctors, along with adopting other
forecasting models and compare their results with ARIMA models.
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ARIMA(1,1,2) 14.28 14.37 0.63 2554208
ARIMA(L,1,3) 14.05 14.14 0.71 2017873
ARIMA(2,1,0) 14.98 15.03 0.24 5294393
ARIMA(2,1,1) 14.56 14.65 0.53 3252694
ARIMA(2,1,2) 14.35 14.44 0.62 2632161
ARIMA(3,1,11) 12.88 13.02 0.92 545130
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EViews10 zaliy cilajia (e Balll dlae] 1 jaadll
fok WS dallan i iy (2) Jsaad) e ARIMA(3,1,11) i) z3saill e ol aay

2a35.ls AARIMA(3, 1, 11)z3ses sy il dlaje b ool 5 g3 z3saill ol otks dlasall o2 b
- (3) &) Jsaall daimpall clabeal) pai e Ulas Minitab17 geliyg EViews10, dsbasy) ajall gmaliy

ARIMA(3, 1, 11) gisaill diginag cilalea i 1(3) a8 Jgan

Dependent Variable: D(Y)
Method: ARMA Conditional Least Squares (Gauss-Newton
Marquardt

steps)
Date: 02/21/19 Time: 06:58
Sample (adjusted): 5 33
Included observations: 29 after adjustments
Failure to improve likelihood (non-zero gradients) after 16 iterations
Coefficient covariance computed using outer product of gradients
MA Backcast: -6 4

Variable CoefficientStd. Error t-Statistic  Prob.

C 155.7495 405.4149 0.384173 0.7040
AR(3) 0.909392 0.076627 11.86775 0.0000
MA(11) -0.8526380.052094 -16.36716 0.0000

R-squared0.922231 Mean dependent var3.241379
Adjusted R-squared0.916248 S.D. dependent var500.3419
S.E. of regression144.7983 Akaike info criterion12.88626
Sum squared resid545130.0 Schwarz criterion13.02770
Log likelihood-183.8507  Hannan-Quinn criter.12.93056
F-statistic154.1610 Durbin-Watson stat1.743126
Prop(F-statistic)0.000000

Inverted AR Roots 97  .48+.84i -.48-.84i
Inverted MA Roots .99 .83+.53i .83-.53i 41-.90i
A41+90i  -.14-98i -.14+.98i -.65+.74i

-.65-.74i  .95+.28i -.95-.28i|
1

Eviews10 gliy cilsyie e Lald) slac) : jaadl)
e (0.05) 0o &l 525 (Prob=0.0000) 31 V) &z 3gas dabead Adlan¥) dag@ll of (3) Jsaad) (s Laadly
Ge i a5 (Prob=0.000)aS il cllasgial) z3sai daleal Zdlaia¥) dadl of 2n3 Lafy clgugins e Ju
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1,000

- 500

- -500
300 |

ol " |
S VAR [\ PANRYANIVAN
a0 |4\ ] AVARRWVARY,

-200 | v \/

-300

Actual

l — Residual Fitted ‘
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Boal) dudull aieg (Actual) EdaY) Luludl Jaie copiaidl o il 4w (4) Al DA e Ladls
cJanisal) #35ail 598 (e 8,88 Liskaey 185 (Fitted)
Sl Slasyal S5all AN Lala Vs S Tals V1 s vy 4 iy (s3llg sl LD sl b S G

ARIMA(3,1,11)g dsaill sl cilagpal il 1) BLiNly (A0 BLEN) A (5)ad; JSa

Autocorrelation Fartial Correlation AC PAC Q-Stat Prob

= 0.184 0184 1.0850 0.298
0.038 0.004 11322 0568
-0.170 -0.183 21259 0.547
-0.181 -0126 32.32087¥ 0.508
. . 3.3709 0.643
0148 0120 42308 0.645
0.071 -0.037 44392 0728
-0.213 -0.269 6.3755 0.605
-0.102 0.042 6G.8406 0.654
10 0.004 0137 68416 0740
11 0119 0.0432 7.5542 0753
12 -0.009 -0.224 7.5581 0.819
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SV BN COlles af paea Y @llyy Einy Aflsdie G Jid zisall eladl of (5) IS4 e iy
G Al (e Jsite zasalll Gl by %95 48 558 Jals Lelesh ain Bl cilayad a1 Sl Yy
. _unil)
(6) 8 JSEL sl (]S zyaall ausys (Aol Al HLa)
Jargue Bera dslas)y (Blsll @Sl el :(6) ad J<&

Series: Residuals
6| Sample 5 33
Observations 29

Mean -2.150381
4 Median 26.65605
Maximum 294.4760
3 | Minimum -236.8055
Std. Dev. 139.5139
2 | Skewness 0.241274
Kurtosis 2.398390
H Jarque-Bera  0.718702
0 Probability 0.698129

-250 -200 -150 -100 -50 0 50 100 150 200 250 300
EViews10 zaliy cilajiae (e Lalill slac): jacadll
bl sl I s Lea Jiall Joa 56a8 sl abiee of GUSH zaal A g (6) JSEN o ey
i 1389 (0.05) (e ST a5 (Prob=0.698) Ll \gied JUa (1e Jargue Bera dulas) ¢lly a5 ol
Lol g (sl o
(A9 Jsanll (ARCH) gl @l axe Hlaal elly L

ARIMA(3,1,11) g isaill (ARCH) ) il ase JLia) :(4) o) Jgoa

Heteroskedasticity Test: ARCH

F-statistic 0.931586 Prob. F(1,26) 0.3433
Obs*R_Squared 0.968543 Prob. Chi-Square(l) 0.32501

EViews10 zliy cilajda e Zald) slac] 1 jaadl)
(el s Jiis Nl (0.05) e S) a5 (Probability =0.325) didlas¥) g\S dad o) 2 (4)dsaad) o
coilatieg culs Wasll as oils of
SV 220190 55l Zlall Gupalgall Ganlagadl oLlY) dacly gl ARIMA(S, 1, 11) zisal Guld &5 (pag
t M) el 8 LS 22024
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22024 ale s dgaill) adl) :(5) ad) Joan
PR JCA Ay il) adlf ) & Ay ll) adl) ) & A pil) 081
(1)2019 99 (1)2021 830 (1)2023 1368
(2)2019 582 (2)2021 1107 (2)2023 1554
(3)2019 392 (3)2021 912 (3)2023 1419
(1)2020 437 (1)2022 1129 (1)2024 1626
(2)2020 813 (2)2022 1319 (2)2024 1809
(3)2020 629 (3)2022 1156 (3)2024 1702
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