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Abstract:

The study tackled prediction which is considered to be the most important tool of decision making
.the study predict the numbers of first year pupils of basic level to help the authority in planning
well for their education according to Sudanese low. The study aims to build statistical model that
enable to predict the numbers of pupils and the ability of applying the model of time series in the
prediction of pupils numbers in class first at basic level. The researches has used the secondary
date which has been collected from ministry of education. Khartoum state. The date has been
analyzed by the use of time series.(Archive). The researcher has found out many results same of
them are: Numbers of first class pupils of basic level (1990-2021) are not stable and the valve of
prediction they are increasing through time. The suitable model for predication of pupils number
at Khartoum state is (1.1.0) ARIMA. The researcher also recommends different things. The
authority should adopt plans and programmers that help including all children in the education age
at school. This is by conducting more studies using time series and other statistical systems from
(2021-2031).

Key words: stationary- autoregressive- moving average- partial autocorrelation- forecasting.
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Q=TT+2)Y (k—D1/(T —k) p_(k ) 2 et ci et et ettt ve e e e e (23)

i el = 3saill aanig odiig p,d, g ziselll iy ws3 e 0 Forecasting il dls ya
Wail) and 200 i€ €t sy V¢ i) il Gpualally Zllal o) Dlaly elly, 5l
obfine 55dl 5l ele sag8ydy, V(¢4 1) L Linad) oY) i) pill o Jyanll
S il Lol Pl Y_(¢ + 2) Gt il doill e Jpeasll (Sor LS. 52l

ol hall s (il ae gl dlolee b gunll IV sshadll gl Jseand) 5 3 Y_ (¢ + 1)

p ot eV sl 5l Alolas
Y (t4+41) =B0 40Vt +01Y (t—1) +et —601 e (t—1)ummmun..(24)
b oed Al sl 5l Aoles Lo
Y (t4+2) =0 +0 1Y (t+1) +et —0.(1) Vot soeen o (25)
5ol &) ) el 136

Lowsgiad Znd iall Al Jrny ) sl lessd) Jaaagll () Cpasiee + Ul il a Jagia (B gea 3
0S5 sllad) e Jpemsl) I (535 J3) 55 (5l gms pte iy 10y, (il Ll 8 Cilaape
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El(Z.(n+h) — [m)] *2)] =E|Z.(n+h) -(m_h [d)]*2] woiee i (26)
Db Al e ¥l Caphall agas i Bale b

E[(Z(n+h) — [m)] "2 ]
=E[(Z.(n+h) —m_h )"2] —2dE(Z_(n+h) —m_(h) )+d"2..(27)

10) G
[ m)_h EZ_(n+h)

il iy by Jlshe d2 Jasdlis sha (gsb Alaladd) 3 (saV) iyl (4o Jasgd) aall
C el g b Al oS s d=0 gy
Dlazall o) Leay) JaaDlig

E[( [Z_(n+h) — m_h)"2 ] ]
PO aad, 50 Uad Glanye Jacegie B Hliaad dpwilly ild 1AL il Uad mojel olesd) Ll 5o
m=E(Z(n+h) ) sl gl Wil Claye Jawgie 0 @lldg Z_(n+ h) Lk S0 3l 5o
8 50l sl sl e (Sany (e L B &
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O ondll (S degSaal) 9 ASLl ARIMA(p, @) Clles (e dalee & Z T o)) (aiél, b WS
4l sall 8 daleal) 020

t=n+h

:QJ:NAS
Z(m+h) = [0] 1Z(m+h-1) +-+0pZ(n+h—p) +a(n+h) - (0]
lam+h—1) ——60qam+h—q)
-(28)
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2 A0l 8y guall Uadl) 138 e juanll Koy ¢l
a(mh)) =am+h) +W A1)am+h-1) +-+W_ (h—-1) a(n+1)...(32)

Llee oo bl i elldy [an]_((h) ) ~ [IMA]_((h—1)) : o mitiw Aalaal) 038 ey
Ll ARIMA

(o Al Baaly 5yl gaiil) elladl () aad il dag ey Lgllany agm )
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Dol g
a(m®) ) =a(m+h ) +W.(1)am+h—-1) ++W.(h—1) a(n+1)
L o

E(a_(n(h) )+ E(a.(n+h ) +W_(1)a(n+h—-1) +4+W_(h—1)a(n+1))
=0..(33)

100



s Ay & o Bl 581l doobl 3l ol Bt S 318 bl ¢ laae Sk o)
117 - 85 : o — &Sl Ol of dnsler A2 ¢ (52021-1990) o5t I3\
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Var(a_(n(h) ) ) =E(a_(2n(h) ) ) =E(a_(n+h)"2 + W12 a_(n+h—-1 )2 +--+
W.(h-1)"2a(n+1)2)=Q+W_ Q)2+ -++W_(h—-1)"2 )o_a"2

-.(34)

2 o)

peilil) LBliag cilibl) Julas 10

Jo¥) Crall 33y 5ll ARIMA 73003 elig Gl doadll 138 & sl Cage sdadia: 1-10
Jabail 3€ia— (e€ar aglad alasinls 22021 s 1990 (e 55all DA agdajal) N el dlsje
5l 53 La 32 (e (5S Aia) Auades (o il Ally ULl pas o5 rclibid) gas ¢ Al Alull)
J9aall daage cilsandl 22021 3 1990 (s

psboAll Y s JoY1 Caall 13l 2ae a1 (2) s

LU ae A all Al LUl aae sl Al ALy

91864 2006 -2005 450583 1990 -1999
74736 2007 -2006 466878 1991 -1990
19895 2008 -2007 515869 1992 -1991
12814 2009 -2008 588542 1993 -1992
30304 2010 -2009 656593 1994 -1993
120202 2011 -2010 722551 1995 -1994
20182 2012-2011 781683 1996 -1995
27395 2013 -2012 833535 1997 -1996
103859 2014 -2013 877633 1998 -1997
100744 2015-2014 911211 1999 -1998
36578 2016 -2015 945653 2000 -1999
148705 2017 -2016 106500 2001 -2000
15676 2018 -2017 17338 2002 -2001
278432 2019 -2018 17368 2003 -2002
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278432 2020-2019 84875 2004 -2003
133748 2021 -2020 16631 2005 -2004
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dalidad) hdiw) colylodl
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Date: 10/01/22 Time: 09:14
Sample: 1989 2020
Included observations: 32

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
I I 1 0.853 0.853 25.539 0.000
R | T B 2 0.714 -0.05... 44.018 0.000
I T B 3 0.580 -0.06... 56.632 0.000
(o T I 4 0.447 -0.08... 64.393 0.000
R s | I 5 0.317 -0.08... 68.444 0.000
T v I T 6 0.204 -0.03... 70.189 0.000
I I T = I 7 0.093 -0.08... 70.569 0.000
T T 8 -0.00... -0.03... 70.569 0.000
T T 9 -0.08... -0.07... 70.934 0.000
N s T | 1. -0.16... -0.04... 72.211 0.000
o Coofi 1. -0.20... 0.030 74.288 0.000
N i I T 1. -0.23... -0.04... 77.236 0.000
s T 1. -0.24... -0.00... 80.762 0.000
s I T 1... -0.25... -0.03... 84.730 0.000
s I T 1... -0.26... -0.04... 89.126 0.000
s - I 1. -0.27... -0.09... 94.403 0.000

Eviews_9 malin Ao alaie¥l Caldl dae) @ jaadl)

i S Bl Al Dl abies of A0 Lalayy) Ay J oSlel Joandl (e ey

Q- dad o) LD Loy &Sl ye Al o Glo Jy Lae dlsh 55l (%95)ad) i ol
axll by (5126.296= 4dsall XA2 (.05,16)

dad 0 3€194.403= Lgeadistat

Bie i Alulldl oS,

Banel da HLad) aladtie) At duiedl Al o SE 2 R0 Baagl) s Lial
SANSRENRIEEN IWRE Qs (e b o Uk
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ADF g sall ¥ 68 (S50 il
reta ol g il 3 g3 g9 abeal) Ja el J Y cuall 1aadS cilily duadesd ADF LSS ¢ (4) Ja>

.§Null Hypothesis: SERIESO1 has a unitroot
'gExogenous: Constant, Linear Trend

iLag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*
gAuqmented Dickev-Fuller test statistic -1.974146 0.5920
gTeSt critical values: 126 level -4.284580 H
H 5% level -3.562882 las) @l
10% level -3.215267 ;
FMACKINNON (1996).008-SIAEM BVBIMES - ... seseses s semes st (5) dsx
Null Hypothesis: SERIESO1 has a unitroot
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=7)
t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -1.314049 0.1705
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

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

Eviews_9 maliy Ao slaeYl cald) slas) @ jaaall

i ol g Culd ¢y 28 uaad) Ja el J g1 chual 3padi3 iy dedead ADF i) (6) Jsia

Null Hypothesis: D(SERIESO1) has a unitroot
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=7)

t-Statistic Prob.*

Auagamented Dickev-Fuller test statistic -5.275114 0.0002
Test critical values: 1% level -3.670170
5% level -2.963972
10% level -2.621007

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

Eviews_9 galiy Ao slaeyh dald) slae) : jradll
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Null Hypothesis: SERIESO1 has a unitroot
Exogenous: Constant

Bandwidth: O (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.472692 0.5339
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.619160

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

Eviews_9 malin Ao alaie¥l Caldl dae) @ juadl)

reta olail gl 3 g3 gy ubead) Ja sad J Y1 uall Luad il duadead Ppliial: (8) Joa

Null Hypothesis: SERIESO1 has a unitroot
Exogenous: Constant, Linear Trend

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.058407 0.5477
Test critical values: 190 level -4.284580
5% level -3.562882
1096 level -3.215267

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

Eviews_9 gl e iYL Caldl dae) : jaadl)

e okl g il gy ulead) Ja sl J ¥ cnaal) 1Dl il Al PpLEad: (9) Jisaa

Null Hypothesis: SERIESO1 has a unitroot
Exogenous: None

Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -1.325471 0.1673
Test critical values: 1% level -2.641672
5% level -1.952066
10% level -1.610400

*MacKinnon (1996) one-sided p-values.
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Date: 10/05/22 Time: 08:03

Sample: 1989 2020

Included observations: 31

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

s [ s [ 1 -0.33... -0.33... 3.8698 0.049
I T s [ 2 -0.07... -0.21... 4.0600 0.131
I T = 3 0.017 -0.09... 4.0710 0.254
I N 4 0.024 -0.02... 4.0926 0.394
(I - I I = 5 -0.06... -0.08... 4.2802 0.510
T - I rooo 6 0.075 0.026 4.5134 0.608
T oo 7 -0.00... 0.025 4.5134 0.719
T roof 8 -0.00... 0.029 4.5134 0.808
N I I 9 -0.06... -0.05... 4.7174 0.858
I I 1... -0.00... -0.07... 4.7209 0.909
(I i (R = 1... 0.119 0.091 5.4421 0.908
s [ s [ 1... -0.28... -0.26... 9.8170 0.632
I s I N 1... 0.206 0.038 12.218 0.510
I v I (I s I 1...-0.14... -0.17... 13.429 0.493
N - N 1... 0.071 -0.00... 13.749 0.545
N N 1... 0.049 0.069 13.915 0.605

Eviews_9 gl e iYL Caldl dae) : jaadl)
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Date: 10/05/22 Time: 08:24

Sample: 1989 2020

Included observations: 31

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

| 1 | 1 1 -0.33... -0.33... 3.8698 0.049
N N o 2 -0.07... -0.21... 4.0600 0.131
N I I~ 3 0.017 -0.09... 4.0710 0.254
N I N 4 0.024 -0.02... 4.0926 0.394
N - 5 -0.06... -0.08... 4.2802 0.510
N B N 6 0.075 0.026 4.5134 0.608
N N I 7 -0.00... 0.025 4.5134 0.719
o I 1 [ 8 -0.00... 0.029 4.5134 0.808
N | 9 -0.06... -0.05... 4.7174 0.858
[ N 1.. -0.00... -0.07... 4.7209 0.909
T i I i I 1.. 0.119 0.091 5.4421 0.908
] | 1 | ! 1...-0.28... -0.26... 9.8170 0.632
(I s I N 1.. 0.206 0.038 12.218 0.510
(N O i 1..-0.14.. -0.17... 13.429 0.493
N B N 1. 0.071 -0.00... 13.749 0.545
| N 1. 0.049 0.069 13.915 0.605

Eviews_9 maliy Ao slae¥l cald) slas) @ jaaall
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Aelul) o i 138y jaeall Lisina (golos SR Lalsy¥) clalas o) Jaadls s Sially I3 Lalis Y|
COllaal) o Jaadls Ayl 3l Blay¥) adls ) kil (g4l dga e « MA(0) z3sail prads

AR(0) z35adl (53 & aads dlaladl L jeall (gilos

ARIMA(2.1.0) =3as (14) Js2s

Dependent Variable: X
Method: ARMA Maximum Likelihood (BFGS)
Date: 10/07/22 Time: 11:56
Sample: 1989 2020
Included observations: 32
Convergence achieved after 5 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 293498.9 258884.6 1.133705 0.2665
AR(1) 0.898545 0.378083 2.376581 0.0245
AR(2) -0.064118 0.392442 -0.163382 0.8714
SIGMASQ 2.64E+10 7. 76E+09 3.406002 0.0020
R-squared 0.739781 Mean dependent var 295834.7
Adjusted R-squared 0.711900 S.D.dependentvar 323898.2
S.E. of regression 173852.2 Akaike info criterion 27.12553
Sum squared resid 8.46E+11 Schwarzcriterion 27.30875
Log likelihood -430.0086 Hannan-Quinn criter. 27.18627
F-statistic 26.53385 Durbin-Watson stat 1.926425
Prob(F-statistic) 0.000000
Inverted AR Roots .82 .08

Eviews_9 malin Ao alaie¥l Caldl dae) @ juadl)

Dependent VVariable: X

Method: ARMA Maximum Likelihood (BFGS)
Date: 10/07/22 Time: 11:46

Sample: 1989 2020

Included observations: 32
Convergence achieved after 5 iterations

Coefficient covariance computed using outer product of gradients

Variable

Coefficient

Std. Error

t-Statistic

Prob.

C
AR (1)
SIGMASQ

294916.1
0.842348
2.66E+10

269388.8
0.142221
7.88E+09

1.094760
5.922790
3.373275

0.2826
0.0000
0.0021

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
F-statistic
Prob(F-statistic)

0.738518
0.720484
171242.5
8.50E+11
-430.0759
40.95307
0.000000

Mean dependent var
S.D. dependent var

Akaike info criterion

Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

295834.7
323898.2
27.06724
27.20466
27.11279
1.813478

Inverted AR Roots

.84
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ARIMA(1,1,1) z35a3 (16) Jsaa

Dependent Variable: X
Method: ARMA Maximum Likelihood (BFGS)
Date: 10/07/22 Time: 11:57
Sample: 1989 2020
Included observations: 32
Convergence achieved after 8 iterations
Coefficient covariance computed using outer product of gradients
Variable Coefficient Std. Error t-Statistic Prob.
C 293766.2 262489.2 1.119155 0.2726
AR(1) 0.824643 0.189680 4.347554 0.0002
MA(1) 0.068194 0.438240 0.155609 0.8775
SIGMASQ 2.65E+10 7.77E+09 3.404562 0.0020
R-squared 0.739643 Mean dependent var 295834.7
Adjusted R-squared 0.711747 S.D.dependentvar 323898.2
S.E. of regression 173898.3 Akaike info criterion 27.12597
Sum squared resid 8.47E+11 Schwarzcriterion 27.30919
Log likelihood -430.0156 Hannan-Quinn criter. 27.18670
F-statistic 26.51483 Durbin-Watson stat 1.915117
Prob(F-statistic) 0.000000
Inverted AR Roots .82
Inverted MA Roots -.07
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Akaika(AIC),Schwarz(SC),

ARIMA il Jaiy) z3gail) JLsd) sulaa (17)ad) Jgas

MODEL sC AIC HQ
ARIMA(2,1,0) 27.30 27.12 27.18
ARIMA(L,1,0) 27.20 27.06 27.11
ARIMA(L,1,1) 27.30 27.12 27.18
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Date: 10/07/22 Time: 12:26

Sample: 1989 2020

Included observations: 32

OQO-statistic probabilities adjusted for 1 ARMAterm

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 @ ! (5 1 0.075 0.075 0.1995
1 5} ! ! 1] ! 2 0.044 0.038 0.2685 0.604
1 | ! ! | ! 3 0.004 -0.00... 0.2691 0.874
1 5} ! ! f ! 4 0.045 0.043 0.3467 0.951
T | ! o ! 5 -0.05... -0.05... 0.4519 0.978
1 | I I | I 6 0.012 0.017 0.4579 0.994
T | I o I 7 -0.05... -0.05... 0.6015 0.996
1 1] I I ] I 8 -0.04... -0.03... 0.6852 0.998
T - | I o I 9 -0.06... -0.05... 0.9114 0.999
I | ! I | ! 1... -0.12... -0.11... 1.6336 0.996
I | I I 1] I 1 0.003 0.031 1.6340 0.998
v d I - | I 1... -0.06... -0.06... 1.8765 0.999
1 ] 1 I i I 1... -0.03... -0.02 1.9589 0.999
1 | 1 1 | 1 1... -0.02... -0.01... 1.9918 1.000
1 f ! ! i ! 1... 0.028 0.015 2.0409 1.000
I | ! I | ! 1... -0.08... -0.08... 2.5122 1.000

EViews_9 galiy Ao slie¥l cliald) das) 1 ol
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ARIMA(1,1,0) & 3sail 3lsall cilasya dudd Sially 3130 Lla¥) s ¢ (19) Jsas

Date: 10/07/22 Time: 12:27
Sample: 1989 2020
Included observations: 32

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
1 -0.00... -0.00... 0.0023 0.962
2 -0.03... -0.03... 0.0506 0.975
3 -0.03... -0.03... 0.1014 0.992
4 -0.02... -0.02... 0.1182 0.998
5 -0.04... -0.04... 0.1853 0.999
6 -0.03... -0.04... 0.2392 1.000
7 -0.03... -0.04... 0.3047 1.000
8 -0.05... -0.06... 0.4244 1.000
9 -0.06... -0.07... 0.6316 1.000

.. -0.07... -0.08... 0.8810 1.000
.. -0.03... -0.05... 0.9440 1.000
.. -0.02... -0.05... 0.9856 1.000
.. -0.02... -0.06... 1.0347 1.000
.. -0.03... -0.06... 1.0904 1.000
.. -0.01... -0.05... 1.1135 1.000
.. -0.02... -0.07... 1.1602 1.000

= e e e e 00 0 ce o e o2
Do ocooooo Do oces. o ms e

bl
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%95 4zl Jlae Jals lgakiee 5131 Labi, V1 c lelae JS aas

Liexdind gaiil) e o 3gaill 8y20 A8 yaal padid ihlid) sae @lllia @ guiil) Ao zagadl) §aka lad)
rgoludl) adal 35 Jalaa :lgie

2021351990 85l Al wil SLal) eyl (4) 8y IS

1,600,000
Forecast: XF
1,200,000 Actual: X
! ! Forecastsample: 1989 2020
> Adjusted sample: 1990 2020
800,000 | -~ Included observations: 31
Root Mean Squared Error 164939.7
400,000 -| Mean Absolute Error 108004.8
Mean Abs. Percent Error 186.6932
o Theil Inequality Coefficient 0.196541
R Bias Proportion 0.003146
\ Variance Proportion 0.095494
-400,000 — \ . T Covariance Proportion  0.901360
-SOOYOOO \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

EViews_9 zaliy o sVl cald) ) : jaadl

Sus 5l e zdgaill Hade o Ao s Mag aalsll e S8 585 0.19 b dalae o) JSED (e LDl
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Al g al) Laals elldy JHlsdl I3 LLaY) e CadSl Aglany) ol adtd

" D)) aag V' tadall ()b

C A Bl aasdt il

i Lils 31 (2) gslass Lt (1.81) (g5bett Lignall D.WisiS ARIMA(0,0,1) 7 35l Ul g 5
csdall Tadl) an o  Lalis)) agng pde paall (asd
g dgaill pbidl) bl s

ARIMA(1,0,0)z 35 ARCH Lzal £(20) Jsaa

Heteroskedasticity Test: ARCH

F-statistic 0.001873 Prob. F(1,29) 0.9658
Obs*R-squared 0.002002 Prob. Chi-Square(1) 0.9643
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Chi—4llaal) daall o laadlF-statisticJ Adlaat¥) dadll o) o Baladl Jgaad) e
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:Forecasting sl
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