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Abstract

This study uses the Box-Jenkins seasonal time series model to study and analyze the monthly
maximum temperature data for the city of Baqubah during 2021-2023. The model is characterized by
high accuracy and high analytical flexibility, as the results showed by the application side of the
research, in which seasonal time series models were used, and these models are SARIMA
(1,1,0)(1,1,2) 12 and SARIMA(1,1,0). (2,1,1) 12 and SARIMA (1,1,0) (1,1,1) 12 and other models.
Also based on the quality standards of model compatibility (Akaiki information criterion, Bayes
information criterion, and Hanan Quinn criterion), it was found that the appropriate mode was
Effective for representing time series data is SARIMA(1,1,0)(1,1,2) 12 and based on model estimates,
temperatures are predicted for the period from January 2021 to December 2023, where the values align
with the corresponding values in the original time series.

Keywords: Seasonal Time Series, SAR Models, SMA Models, SARIMA Models.
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Model LogL AIC* BIC HQ
(1,0)(1,2) 46.632393 -1.354413 -1.144979 -1.272492
(1,0)(2,1) 45.944547 -1.331485 -1.122050 -1.249564
(1,0)(1,1) 44.237128 -1.307904 -1.133376 -1.239636
(1,0)(2,2) 44.252115 -1.241737 -0.997397 -1.146162
(0,1)(1,2) 42.874794 -1.229160 -1.019725 -1.147238
(1,1)(2,2) 44.408336 -1.213611 -0.934365 -1.104383
(0,1)(2,1) 42.283194 -1.209440 -1.000005 -1.127518
(1,0)(2,0) 40.613868 -1.187129 -1.012600 -1.118861
(1,1)(2,0) 40.910795 -1.163693 -0.954259 -1.081772
(0,1)(1,1) 39.733851 -1.157795 -0.983266 -1.089527
(1,1(2,1) 40.989412 -1.132980 -0.888640 -1.037406
(0,1)(2,2) 40.082917 -1.102764 -0.858424 -1.007189
(0,0)(1,2) 37.650130 -1.088338 -0.913809 -1.020070
(0,0)(2,1) 37.578087 -1.085936 -0.911408 -1.017668
(0,1)(2,0) 37.249516 -1.074984 -0.900455 -1.006716
(0,0)(2,2) 37.691848 -1.056395 -0.846960 -0.974474
(1,1(1,1) 36.754607 -1.025154 -0.815719 -0.943232
(0,0)(1,1) 33.801756 -0.993392 -0.853769 -0.938778
(1,0)(1,0) 33.730650 -0.991022 -0.851399 -0.936407
(0,0)(2,0) 33.516466 -0.983882 -0.844259 -0.929268
(1,1)(1,0) 33.731677 -0.957723 -0.783194 -0.889455
(1,1)(1,2) 32.268060 -0.842269 -0.597928 -0.746694
(0,1)(1,0) 28.413357 -0.813779 -0.674156 -0.759164
(0,0)(1,0) 20.183310 -0.572777 -0.468060 -0.531816
(1,1)(0,2) 21.376272 -0.512542 -0.303108 -0.430621
(1,1)(0,1) 19.246678 -0.474889 -0.300361 -0.406621
(1,0)(0,2) 18.728497 -0.457617 -0.283088 -0.389349
(1,0)(0,1) 11.361611  -0.245387 -0.105764 -0.190773
(0,1)(0,2) 10.065812 -0.168860 0.005668 -0.100593
(1,1)(0,0) 7.832663 -0.127755 0.011868 -0.073141
(0,1)(0,1) 4.823429  -0.027448 0.112175 0.027167
(1,0)(0,0) -6.860958  0.328699 0.433416 0.369659
(0,0)(0,2) -6.923269  0.364109 0.503732 0.418723
(0,1)(0,0) -13.303175 0.543439 0.648156 0.584400
(0,0)(0,1) -19.385129 0.746171 0.850888 0.787132
(0,0)(0,0) -42.186404 1.472880 1.542692 1.500187

Akaike Information Criteria (top 20 models)
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Juadll) 3 gai¥) Cilalaal

SARIMA(1,1,0)(1,1,2)1, gasa¥) ol Jiay (0) o) J 2

Variable Coefficient Std. Error t-Statistic Prob.
C 3.064276 0.311054 9.851264 0.0000
AR(1) 0.692129 0.103092 6.713729 0.0000
SAR(12) 1.000000 2.21E-05 45301.07 0.0000
MA(12) 0.001349 0.000215 6.266131 0.0000
MA(24) -0.998651 0.182686 -5.466486 0.0000
SIGMASQ 0.008392 0.001491 5.626982 0.0000
R-squared 0.964873 Mean dependent var 3.056956
Adjusted R-squared 0.961620 S.D. dependent var 0.492910
S.E. of regression 0.096565 Akaike info criterion -0.865197
Sum squared resid 0.503540 Schwarz criterion -0.655763
Log likelihood 31.95591 Hannan-Quinn criter. -0.783276
F-statistic 296.6523 Durbin-VWatson stat 1.852166

Prob(F-statistic) 0.000000

Zisady) Ladla 1aa3 4.2

YA o sl Jilaty I3 iy g ALabd) il Jiial il s2a Ll 5 el 73 gai¥) Gand adls el o2 b

DSl zagall Bl Gsally S LlsyY) cDllas gasd a8 w3 LUEYE Al asd
61 AR 3 pan (panm 1 B sl A Lol V) DUl aan o 2o 3 (1), U (005 SARIMA(1,1,0)(1,1,2) 1,
ua adiiall z3 el (5 Al sdie Bl Aludu o) i Lea (V) Ll e Lo 4801 3 gn A Gl i (5) (e 4l Ll

Lyl e J Las a5l s

Autocorrelation Partial Correlation

AC

PAC Q-Stat

Prob

1 0.003
2 0177
3 -0.081
4 -0.104
5-0.206
6 -0.099
7 -0.019
8 0.038
9 -0.049
10 -0.049
11 0.136
12 -0.424
13 0.039
14 -0.153
15 0.075
16 0.034
17 0.085
18 0.082
19 -0.082
20 -0.115
21 0110
22 0.021
23 -0.058
24 0.261
25 0.077
26 0.119
27 -0.002
28 -0.064

0.003 0.0005
0.177 2.0148
-0.084 2.4378
-0.139 3.1498
-0.185 6.0136
-0.068 6.6871
0.036 6.7118
0.034 6.8157
-0.116 6.9896
-0.138 7.1684
0.149 8.5680
-0.449 22527
-0.026 22649
-0.052 24552
-0.014 25.014
0.001 25.109
-0.126 25728
-0.036 26.319
-0.214 26925
-0.130 28153
0.108 29.313
-0.057 29.355
-0.0684 29694
0.011 36.741
0.114 37.373
-0.035 38924
0.036 38925
-0.072 39.402

20



Bilad Alrafidain Journal of Humanities and Social Science Vol. 5, No. 2

Doi: 10.54720/bajhss/2023.050202

i) 0,¥

S O IS e b 8l A gy Aadd 5 ) jall cila Hay ill agle Slaie ) GGV saal 23 503V 4aiDle (anid o3 () e

Jsaall 8zl 5 o LS A lal) A jl Alulull 8 Leidlie ae Lulsi ail) o2 o jedal Cam Yo VY 601 0 1S 4l Y 4 Y
- Y

)l tan il Ay gy Al adiall 551l a3l L gl il e g (1) 3

Months 2021 2022 2023

jan 9.640954 | 9.021631 | 9.783078
feb 13.61421 | 12.13394 | 12.83389
mar 20.1539 | 16.84221 | 17.50881
apr 23.75283 | 21.36481 | 21.94658
may | 27.29615 | 26.85681 | 27.36087
jun 32.09998 | 32.22397 | 32.64137
jul 37.9423 | 35.62169 | 35.94041
aug 33.94092 | 34.97066 | 35.18692
sep 33.72248 | 32.127 | 32.26438
oct 26.66934 | 26.44684 | 26.52506
nov 17.59539 | 17.45019 | 17.4859
dec 10.124 | 11.38141 | 11.39753
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Forecasting
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