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Dickey and  lss Ss2) Geallall Lgmam s il A kil 0l pe t =—2— sl dilaas) () o

SE(a1)

.( Fuller

Bl s Z3 ) A, waatl Ll (5 (S5) cpdlall png =1 aibial) zigadd) yaad -6
ol peall ] Aa )l ALl &) il (e XU 2y Ge(PACF ) Goall S L Y15 (ACF )
[ 15][2013 «lesis

¢A%e o pnaty il Ad) e el jladll 1 aadtiy g -1 (AIC) Akaike (SIS Jlaa 1-6

ol paall ] -1 (YIS Al )l a5yl alleall dac 5ol 3 4 Hlie 73 sal¥) s Qi e aaing g
[ 2013 «glessss
[ 15]

AIC = Log (03)+2 V
[ 2013 plesiy il pall ] -1 (SBC) Schwartz Bayesian Criteriongjs s sd Jae2-6
[ 15]
-l e BIC On Jbme D8 e Jlme #1580 Schwartz sl B8 1978 ale

SBC(p) = n Ln(6%) + pLn(n)

[14 ][2002¢:ak glae 2 ¢ » |(H-Q)Hannan — Quinn Criterion ¢uss — Gba Jbza 3-6

-l Y A sz gl AS ) 2oadl Hlaall 138 aadty
Inn

H - Q(M) = In(62% )+2MCIn— C>2

S Y Lie S5 35l A8 (ye iall ol LA) Bae aa g8 =1 A gal) ABS (e (Al Gl LA -7

JuSlall Al Gl JY) (e Ao gaae JLEAY it - (Ljung-Box) osSs Al L) 1.7

] [2002¢2ale liae 3 s p ] -1 (SYS dpzaly )l dlhpa g byl 400 sde (e Gaaill A<y dia 3l
[14

Q= (m+2) ¥, 1

i= 1(m )
Sl (S g @A sad) Jlariuly clibad) Jias -7 (Andil) ilal) -8
bl Gy 1-8
b aital) ardedll 38 ye L8l ) D pxill el by S LEall dae Caanll iy i
(3:0Lie 48 ) (00 Apie ) Alulid) Callis ¢ (2021 Al 2010) die 3l saall o ol A daalal)
MJAJ\&_}LL:MM}M\ J\Aﬂ\w\&m‘_gﬂ\mhﬂ\ub\.\ﬂ\é&d}mﬂ\ﬁj Mu\.ﬁ\.\;s‘zj
L OSOkial) aae G (1) dsaalh daiaga s aiusall agdedll S 50 (e 3 j0ball
(2021 2010) s<iesall eﬂul\ Sl S Ll 2ae (1) Jsaadl

S plial) 2 S pldial) 22 S ldiall axe & S bl 2ae &
514 37 1662 25 10142 13 3844 1
599 38 1689 26 9941 14 3899 2
673 39 1737 27 10080 15 4180 3
596 40 1697 28 10054 16 3975 4
462 41 121 29 7208 17 4244 5
727 42 215 30 7098 18 4154 6

29325 43 68 31 7073 19 4474 7
10171 44 135 32 7127 20 4291 8
2027 45 459 33 4365 21 6011 9
4106 46 480 34 4344 22 5898 10
3133 47 561 35 4337 23 5956 11
3100 48 500 36 4349 24 5955 12
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Aol

-

ME

30,000
25,000
20,000

15,000

10,000

5,000

|

i0 11 12 13 14 15 16 17 18 19 20 21

aalaYy) Al ) (1) Ja
L";\AJ\LL.GJ‘Q\ M\JL’JAJS?M\J..I%AM e el g e 1 ALLld) ) et e;cja;v\_'\( 1 )JS;:.JNAQA
(2) JS 3 LS (PACF ) (o 3adl 13 BLs )Y Al s (ACF)
Date: 04/27/122 Time: 21:41
Sample: 2010Q1 2021Q4

Included observations: 48
Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 0.397 0.397 8.0371 0.005
I 0.168 0.012 95048 0.009
I 0.192 0.144 11.467 0.009
I 0.143 0.022 12579 0.014
! 0.110 0.038 13.250 0.021
I 0.100 0.027 13.824 0.032
I 0.059 -0.013 14.025 0.051
I 0.018 -0.026 14.045 0.081
! -0.021 -0.048 14.072 0.120
I 10 -0.058 -0.056 14.288 0.160
I 11 -0.103 -0.079 14.979 0.183
I
I
I
I
I
I
I
I
I

WO~ WN =

12 -0.146 -0.089 16.395 0.174
13 -0.167 -0.078 18.304 0.146
14 -0.193 -0.091 20944 0.103
15 -0.176 -0.039 23.193 0.080
16 -0.185 -0.069 25754 0.058
17 -0.198 -0.063 28.785 0.037
18 -0.209 -0.078 32266 0.020
19 -0.146 0.008 34.034 0.018
20 -0.132 -0.036 35537 0.017

e B e B e P 0 N e B ) I s O o B Y

Ay ALl (PACF ) Soall S Lals ¥ allas ( ACF) (S Dl ;Y adly JS5 an (1 2) Jil)
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zoa gﬂ\ Ay b Soall S Ll W S LU )Y OO ldlas & gl Jaadl (2 ) &l e
ALabill 45 )1 85l ade e pdige 138 5 Sl SIAN el y¥1 5 SIAN el )Y Slalaal 4G 5 gas
Baagll yda Juud) 3-8

GoAll 23 die ALl @ i) Cua ALl 4y ) jEY) e U (ADF) Sl st (Soo JLid) o) gl o
daall adll e HS) (t- statistic)d! ddlha) dadl) ) JLERY) il & jedal s Gl aal) Aslaay J5Y)
il cuiSs (HL: @1 #( 0)) Aadl Gpa il Jiis( HO: 1 =(10) ) ol dpn i (i 5 L
(2) dsaall b VIS

(ADF) 15 (San jlial @il (2) Jsaal
Null Hypothesis: D(ME) has a unit root

Exogenous: Constant
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -7.459453 0.0000

Test critical values: 1% level -3.584743

5% level -2.928142

10% level -2.602225

JsY) Gl A8 e Ay ) ae Alulull any cpw (3) JSall
D(ME)

30,000
20,000
10,000
-10,000
-20,000

i0 11 12 13 14 15 16 17 18 19 20 21

s Gl ) ey B jtsall Alalull au (3 ) sl
(PACF) (5l (I B Y15 (ACF) (A B ¥ s p ) o i) Al ) 0 28l
2 S (95 %) A8l s siuay (0.5 _+) 4l (san e Al 5 LagiDlalae o)) S J ¥ (3,800 24 2y
C(4) s
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Date: 04/28/22 Time: 01:01

Sample (adjusted): 2010Q2 2021Q4

Included observations: 47 after adjustments
Autocorrelation Partial Correlation AC PAC

Q-Stat  Prob

—
==
o

-0.31
-0.209
0.059
-0.005
-0.001
-0.000
-0.001
-0.001
-0.001
10 0.006
11 -0.002
12 -0.016
13 0.004
14 -0.037
15 0.022
16 0.002
17 -0.002
18 -0.061
19 0.040
20 0.015

-0.31
-0.338
-0.167
-0.147
-0.094
-0.075
-0.055
-0.043
-0.035
-0.019
-0.016
-0.032
-0.025
-0.077
-0.046
-0.053
-0.040
-0.121
-0.067
-0.065

48290
7.0651
7.2447
7.2462
7.2463
7.2463
7.2464
7.2465
7.2466
7.2488
7.2490
7.2665
7.2678
7.3621
7.3965
7.3968
7.3971
7.6895
7.8229
7.8423

0.028
0.029
0.064
0.123
0.203
0.299
0.404
0.510
0.611
0.702
0.779
0.840
0.888
0.920
0.946
0.965
0.978
0.983
0.988
0.993

WO~ WN =

330 2y Al ( PACF )i all 3130 L ,¥1 Al (ACF) (3130 Jali 531 Al dladus ans 5 (4) JS20

Js¥) LAl
i) Uil g g gady) i g el 4-8
Jead¥) zasai¥) JLial s allaall (5 gine zsail (4) JLis) o 33 IS zasady) 4y yasil
$om Flsd Jlee Schwarz criterions (S Qbs Jlxe Hannan-Quinn) dlaliall ulzs (38
(3) sl (8 dnim sa LS a da jidal) iLaill g (SUS) les Akaike criterion:
Aa el i S 5 e il (3) Jsaad)

— ARMA Criteria Table

Model Selection Criteria Table
Dependent Variable: LOG(ME)
Date: 04/28/22 Time: 01:17
Sample: 2010Q1 2021Q4
Included observations: 48

Model LoglL AlC* BIC HQ
(1,0)0,0) -55.694278 2.445595 2.562545 2.489791
(1,1)0,0) -55.616433 2.484018 2.639951 2.542946
(0,1)0,0) -66.635237 2.901468 3.018418 2.945664
(0,0)0,0y -82.326417 3.513601 3.591567 3.543064

S (S 5z 3lai (g 3 gl Juad) Of LY Sy 55l laill Alaliall e gl NS (g
glaill (g Alaliall Jaxiny o) (AIC (SS)) Jlixs o (5S¢ ARIMA (0¢1¢1) z25a3¥) 52
Zosai¥) Olalae i o3 adl g da yital) o 3laill 4 jlnall aidll aoas (n (Sas Lo JB) 23 5adl) 13g] daliadl)
(5 TRl (I jlass) Alabaal) o 5 oLl A (4) Jsaall 8 LS g alae V) GISaY) 48 )l (3

[14] [2002¢2ake Gliae o

Vi=H+1 @y 1+ 2@y tot.... v P QY p+t € ......
y=7.7903889+0.809266+ 2 QY o+.....+ P QY tp + €
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— Egquation Cuiput

Dependent Variable: LOG(ME)
Method: ARMA Maximum Likelihood (BFGS)

Date: 04/28/22 Time: 01:17

Sample: 20101 20214
Included observations: 48

0)<1:ARIMA (1 z3sa¥) cilalen 305 Jiay (4) Js2ad)

Convergence achieved after S iterations
Coefficient covariance computed using cuier product of gradienis

Variable Coefficient Std. Error t—Statistic Prob.
C 7.790389 0707374 11.01311 O.0000
ARC1) 0.809266 0.110937 7.294790 0.0000
SIGMASO 0.583070 0.053058 10.98929 O.0000

Adjusted R-squared

R-squared

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

0677560
0.663229
0.78863232
27.98737
-55.69428
47 28042
0.000000

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwar= criterion
Hannan-CQuinn criter.
Durbin-YWatson stat

. 727395
1.358963
2445595
2.562545
2489791
2.044059

Inverted AR Roots

81

zigaly) daida and 5.8
=L A e il lee eloal (8 Lidhe (5% (S g asal¥) L a i
L€y (5) J<ill 8 LS ARIMA (1,1,0)088) z3saill o jakal) Alodud) 5 4la¥) Aladid) ansy -
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Date: 04/28/22 Time: 01:30
Sample: 2010Q1 2021Q4
Q-statistic probabilities adjusted for 1 ARMAterm
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Using the Box-Jenkins methodology to predict the
number of participants for the Continuing Education
Center at the Middle Technical University

A.L. Mona Kazem Joy / Central Technical University / Continuing
Education Center / Joumuna38@gmail.com

Abstract

The time series analysis method is one of the important statistical methods
in studying a phenomenon over a certain period. Through this analysis, the pattern
of the series is identified and used to predict the future values of the phenomenon,
which helps in making the appropriate decision and developing sound plans for the
future. The research aims to choose the best model to predict the number of
participants for the Continuing Education Center at the Central Technical University,
using Jenkins Box models, and to choose the best model by comparing models by
using differentiation criteria, as the models developed by the two scientists were
relied upon, (Jenkins & Box Jenkins) and it is during the development of a
methodology in the study and analysis of autoregressive models - moving media for
time series starting from the process of checking the stability through the
autocorrelation and partial autocorrelation integrated ARIMA, the instability of the
series appeared and stabilized after taking the first difference, and to ensure the
significance of the stability, the ADF test was relied on. Determining the best model
based on the used accuracy criterion (AIC). The greatest possibility function was used
in estimating the model parameters, where the ARIMA model (1,1, 0) was chosen as
the best model from the Box Jenkins models, and the significance of the chosen
model was tested for the studied phenomenon to ensure the suitability of the model
from During the confidence interval test for the residuals, which indicates that the
error series of the model is random, as well as the plot of the original series And the
estimated series of the estimated model ARIMA(1,1,0), a semi-match was observed
between the curves of the original series and the estimated, and this gives us an idea
of the importance and accuracy of the estimated model (ARIMA(1,1,0). One of the
most important conclusions is that the original series was unstable When the Dickey-
Fuller test was conducted, it became stable when the first difference was taken, and
one of the most important recommendations is to take advantage of the results of
the research to develop appropriate plans and policies in developing the work of the
Continuing Education Center, preparing the training rooms and equipping them with
modern technologies, developing and diversifying training curricula and improving
other services in the center. In the center in terms of training and engaging them in
training and development courses in the field of (computer and administrative
development) to improve their performance to meet the changes in the number of
participants. The statistical program Eviews was used.

Keywords: Time series , Jenkins box, stability , unit root .
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