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Abstract

Population indicators are among the most important indicators in any country in the world.
Population changes are a natural phenomenon resulting from the increase and decrease in
the number of inhabitants. Population movement and growth rates are influenced by several
factors. Countries experiencing economic disturbances and ongoing wars often see a decline
in population numbers due to the conditions affecting the country, in contrast to stable
countries in terms of security, where the population remains relatively stable and the

population pyramid appears in its natural shape, resembling a pyramid.

The research aims to predict population growth and the impact of changes in population
numbers regarding increase and decrease through administrative units to make the
predictions more accurate concerning demographic changes in the province. The research
problem focused on understanding the extent of changes in demographic shifts in terms of
population numbers. Time series were used for forecasting, and the study concluded that the
best model representing urban data is the SARIMA(0,1,1)(0,1,1)90 model, while the best
model representing rural data is the SAMIMA(1,0,0)(2,1)*90 model.

After analyzing the two series, it was found that they were unstable, and taking the first
difference stabilized them. After testing the model, it was determined to be the best model
for representing the study data. The predictions showed ideal results due to the low error
margin and their closeness to the original data of the study. The predictive results indicated
a significant increase and meaningful differences in the population numbers in urban areas

compared to rural areas.

Keywords :Population changes, integrative, development, contemporary societies,

seasonal, mixed.
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SARIMA(1,1,1)(0,1,1)*° 1137.21 | 1136.16 1146.87

SIS Jae) ad € SARIMA(0,1,1)(0,1,1)790 s zised Jumdl S Anlid) julae A e

Al g A yiall o 3laill & jlnal) will mses o oS Le 8 (BIC i Jbse 5 AIC (SSI Jxas AICC gnaad!

A (e z3saill iy Janll 8 daia s LS Ala guaall alae W) SV ARk (385 23 sall] Cilalea i a3
s Y Jsaall
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glsa¥) pa (3) Joa

Type Coef SE T- P-

Coef Value Value

SMA 21 -0.746 0.200 -3.73 0.000

Constant 1066 261 4.09 0.000

S sine zosadl ) SIP-valUe<0.05 oS 23 sadl i ysha ) Cum
Zt=1066+0.746

P-Value ded 313315 z35al) daidla Gandl Bl sll e ading 53 (Ljung-Box) 4slbas) Guki JMA ¢
25 V) pandl A il Jd ind a5 e 585 Ay d z3saY) o Glo dala 13y Glal Y aae ol LS
(s1aaY) (p 413 cldals

Zasail) daidle JLSAY (Ljung- Box) J4id) (4) dssa

Lag 12 24 36 48

Chi-Square 9.09 |3372 |39.34 |84.29

DF 10 22 34 46

P-Value 0.524 | 0.052 | 0.243 | 0.000

Sl i) () a0 Y5 w3 z3sail ) (5 P-Value> 0.05 ) daadi Jsaadl YA (e

ACF of Residuals for y.a=
PACF of Residuals for ,a> (with 5% significance limits for the autocorrel:
h 5% significance limits for the partial autoc

A gall A Bl Y g A1 Jal ) AN ((4) Jsé

<l aaall G il ) (g AasY sl o) o) A& 5 g0 Gana sl 4 ) Jaa Sl odle ) JSEN SR (e
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Time Series Plot for ==

weith forecasss and their 35% confidenoea i

Ete ey
ET T
|
RSty
AT

SO

1 1o el L) a0 ) (=] o (=] =] R =] 1o 123
Tima

Jallix

aal) S el g Latal) Aludad) (5) Jsi

2025 ¢ 2024 Ay 4y claa gl raa paad) Gld) dae Y dda 3 Abaddly il (5 ) Joan

95% Limits 95% Limits
Years Time Forecast SE Low Uppe years Tim Fore SE Lower Upper
Foreca er r € cast Forec
st ast
1 321985 1132.48 3197 32420 1 32305 2278.5 318584 327518
65 5 1 8
2 26382 1132.48 2416 28602 2 27448 2278.5 22981 31915
2 8
3 31773 1132.48 2955 33993 3 32839 2278.5 28372 37306
3 8
4 42525 1132.48 4030 44745 4 43591 2278.5 39124 48058
5 8
2025
5 3647 11324 1427 5867 5 4713 2278. 246 9180
8 58
6 92279 11324 9005 9449 6 9334 2278. 88878 97812
8 9 9 5 58
2024
7 17156 11324 1493 1937 7 1822 2278. 13755 22688
8 6 6 2 58
8 11436 11324 9216 1365 8 1250 2278. 8035 16969
8 6 2 58
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9 72470 1132.4 7025 7469 9 7353 2278. 69069 78003
8 0 0 6 58

10 19917 1132.4 1769 2213 10 2098 2278. 16516 25450
8 7 7 3 58

11 8557 1132.4 6337 1077 11 9623 2278. 5156 14090
8 7 58

12 4426 11324 2205 6646 12 5491 2278. 1025 9958
8 58

13 59844 1132.4 5762 6206 13 6091 2278. 56443 65377
8 4 4 0 58

14 72030 11324 6981 7425 14 7309 2278. 68629 77562
8 0 0 6 58

15 22606 1132.4 2038 2482 15 2367 2278. 19205 28139
8 6 6 2 58

16 74050 1132.4 7183 7627 16 7511 2278. 70649 79583
8 0 0 6 58

17 9890 1132.4 7670 1211 17 1095 2278. 6489 15423
8 1 6 58

18 8318 11324 6098 1053 18 9384 2278. 4917 13851
8 8 58

19 16633 1132.4 1441 1885 19 1769 2278. 13232 22166
8 3 3 9 58

20 6038 1132.4 3818 8258 20 7104 2278. 2637 11571
8 58

21 16002 1132.4 1378 1822 21 1706 2278. 12601 21535
8 2 2 8 58
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Time Series Plot for wau,
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Component Analysis for
Multiplicative Model
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ay ALl 4y ) jEind e ST oSl 5 A8 3 san Cae Clalae e @i a5 A ad) bl yY Adlal Al
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Asd S L) (6) Jen

Null hypothesis: Data are non-stationary
Alternative hypothesis: Data are trend stationary
Test P-Value | Recommendation
Statistic
-5.82065 0.000 | Test statistic <= critical value of -3.91477.
Significance level = 0.05

Al A ) e Je Jy b (p-value< 0.05 ) o ba3l HLady) &3 e

Tisalll JLEA) (7 ) Jsa

SARIMA AlCc AIC BIC

SARIMA(1,0,0)(2,1,1)° | 1078.82 | 1078.41 1084.84

SARIMA(1,0,0)(2,1,00° | 1080.21 | 1079.52 1088.09

SARIMA(0,0,1)(2,1,1)*° 1081.88 1081.19 1089.76

SARIMA(0,0,2)(2,1,1)® | 1086.94 | 1085.88 1096.60

SARIMA(0,0,0)(2,1,1)® | 1091.26 | 1089.76 1102.62

SARIMA(1,0,2)(2,1,1)% | 1111.16 | 1110.47 1119.05

SARIMA(0,0,0)(0,1,1)% | 111442 | 1113.36 1124.08

SARIMA(0,1,1)(0,1,1)® | 111554 | 111514 112157

SARIMA(1,1,0)(0,1,1)®° | 1115.89 | 1115.48 1121.91

SARIMA(1,1,2)(0,0,0)°° | 1115.90 1115.21 1123.78

SARIMA(0,1,1)(0,0,0)° | 1116.55 1115.50 1126.21

SARIMA(1,1,0)(0,0,0)° | 1116.93 1115.43 1128.29
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SARIMA(0,1,2)(0,0,0)% 1134.15 1132.65 114551
SARIMA(1,1,1)(0,0,0)°° | 1137.21 | 1136.16 1146.87

ey Alaliall julea Jleaiuly z3sad izl HLA PR (e ARIMA z35a3Y) 4y 2asd o3le) Jgaall (e
S ae) ad oS [SARIMA(L,0,0)(2,1,1)]790 58 zisei dumdl oS Alalidl e DA
28l g da yidall o dlaill 4y jlaall adll area G (S e B8 (BIC D Jbes 5 AIC (SS) Jae s AICC zenaal)
A (e z3saill iy Jaall 8 daiia s LS Ala guadll alae W) (SaY1 ARy (385 23 sall] Cilalea i a3
DY) Jsaal)

Tasal) pali (8) ad Joaa

Type Coef SE T-Value P-Value
Coef

AR 1 -0.016 0.130 -0.12 0.0 03

SAR 21 1.9742 0.0221 89.48 0.000

SAR 42 -0.9662 0.0217 -44.48 0.000

SMA 21 0.915 0.201 4.55 0.000

Glalze a3 p-value 4ed e eV Z L) JBA (1
(0.05) (s« J8) p-value dad Y 4 sine SARIMA(1,0,0)(2,1,1)] 790
il 23 5aiY)
—0.016(B)1.9742(B*Y)(1 — B)*(1 — B*Y)1z, = § — 0.9662(B*)a,
glsalll Laidla

5l el J8 23 sail) A HLEAY Ljung —Box L) Jextiuy
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Zasalll dadla LA (9) Jsaa

Lag 12 24 36 48

Chi-Square 0.17 |37.46 |37.73 |40.70

DF 8 20 32 44

P-Value 1.000 |0.010 |0.224 |0.614

&8 52 O Al )l 2a 55 Y () 73 sadll 4y sina e Jy Las (P-Value > 0.05) 4 ol a3l Jsaad) I3 e

ACF of Residuals for waj, PACF of Residuals for vy,
(with 5% significance limits for the autocerrelations) {with 5% significance limits for the partial autocorrelations)
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Time Series Plot for wa,
{with forecasts and their 95% confidence limits)
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2025 2024 Aad g Ay )y cilas ol cua Ciy ) GlSd) dlas Y A 3 Aedadly sl (10 ) Joss

95% Limits 95% Limits

years Tim Foreca SE Lower Upper year Tim Foreca SE Lower Upper
e st Foreca S e st Foreca
st st

1 8919 82.986 8756 9082 1 9148 189.99 8776 9520
5

2 28755 82.997 28592 28918 2 29490 190.01 29118 29863
5

3 122848 82.997 12268 12301 3 125993 190.01 12562 12636

6 1 5 0 5

4 18974 82.997 18811 19137 4 19459 190.01 19086 19831
5

5 91724 82.997 91561 91887 5 94068 190.01 93695 94440
5

202
6 98256 82.997 98093 98419 6 100769 190.01 10039 10114
5

4 7 37732 82.997 37570 37895 7 38702 190.01 38329 39074
5

8 39795 82.997 39632 39957 8 40817 190.01 40445 41190
5

9 96648 82.997 96485 96811 9 99124 190.01 98752 99497
5

10 87707 82.997 87544 87870 10 89953 190.01 89580 90325
5

11 19053 82.997 18890 19215 11 19544 190.01 19171 19916
5

12 27555 82.997 27393 27718 12 28259 190.01 27886 28631
5

13 42178 82.997 42015 42340 13 43260 190.01 42887 43632
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5
14 36787 82.997 36624 36949 14 37729 190.01 37356 38101
5
15 36826 82.997 36663 36989 15 37769 190.01 37396 38141
5
16 43975 82.997 43812 44138 16 45100 190.01 44728 45473
5
17 29862 82.997 29700 30025 17 32358 190.01 31985 32730
5
18 9058 82.997 8896 9221 18 9290 190.01 8917 9662
5
19 32068 82.997 31905 32231 19 32889 190.01 32517 33262
5
20 6085 82.997 5922 6247 20 6243 190.01 5870 6615
5
21 56481 82.997 56318 56643 21 57941 190.01 57569 58314
5
ghiuy — 11
A (Call 5 paall) (Juos dadlas A 4y HlaY) Glas ol s IS dlae ) Gailulidl Slaa) dadasll SIS e
Y
GUAll 331 855 awsall Y1 e (5 sinty b kiue e WS Ciyylly amally Aliciall 4Sul) cl el ilula o) -
Linall Ll desgall gl e @il sl diddlly JoY AL gl gl 22
SARIMA(0,1,1)(0,1,1)"90 s
S s sall laaiB e gall A jadiall Jass giall 23 g0l g 53 e CilS iy Hll Alliaial) AUl Al Za el o) -3
SAMIMA (1,0,0)(2,1,)"90 sa Labisall Lalsill
OS50 &0 sl LA (Bl dmy T (0 o8 pibialiall 2 510N Cilas gl Caen ISl Dae Y adinal) 23501 3 85 IS 4

& oaddall 35 eV Aluls o) el Bsall JUER) 5 A sine 358 25a 5 a0 eda 535 Ljung-Box
il

Bl
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Sha gill -12

159 Gonlans oy 530 5315 i) 038 (3 (5 ymans ) HISal) Dlawl] (e Bl g RSl ol il Ala) il 0 -]
i) & Jealall o gl e 482 ST g3 oS5 atlily e alaie ) 5 ol 5l 8l 43 &0 Sl ) ae 4l b Loge
oY) Al A 1997 L ciadic) 3 Adlal)

BUSkaall Jlanidy siil) 8 Alan¥) geal jll Jlasiasl AplSal A 30 -2

Go eVl sl 5 il e 52Vl s Cand) 13a Ll Jaa i) 5 ) Ayl ol e Tolaie) -3
Agliiaa) aladl) s 5l 3 sl oz 3lail (38 5 aisiall Cilgall

JJLAAAS\ -13

Aol e eamhll AN sV 3 sl dflany) Gl LAY (asd) ((2003) dren 2eal 2dal (g5l ]
oz daala — LBV 53 oY1 AS — clanyl b ol ) 580 Aa gyl (Y]
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