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Abstract

This research aims to estimate the Poisson regression model to study the factors
affecting the number of victims of suicide in Iraq, based on real monthly data for the
period (1/2021-12/2024) issued by the Iragi Ministry of Interior, using the Invasive
Weed Optimization (IWO) and Gravitational Search Algorithm (GSA), as numerical
tools to estimate model parameters, the study was conducted in three geographical
regions (northern, central, and southern) to reveal spatial differences in the significance
of explanatory variables. The results of the IWO algorithm showed that the model has
good explanatory power, with an efficiency of 82.5% in the northern region, 85.1% in
the central region, and 87.1% in the southern region, with relatively low mean squared
error values, indicating acceptable suitability for the model, especially in the southern
region. On the other hand, the GSA algorithm showed higher efficiency in estimating
model parameters. The study achieved estimation efficiencies of 83.1%, 88.0%, and
88.7% for the northern, central, and southern regions, respectively, with a clear
decrease in mean squared error values, particularly in the southern region. The results
also showed a consistent effect of some key variables across all regions, while the
significance of other variables varied according to geographical specificity. This study
confirms the suitability of artificial intelligence algorithms for estimating Poisson
regression models for criminal data and their ability to accurately represent spatial
variation in suicide cases.

Keywords: Poisson regression model, Invasive Weed Optimization-IWO,
Gravitational Search Algorithm-GSA, suicide cases.
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Methods () W p-value
Alal) ddatall Pearson 0.32116 29.95356 0.00001
. Deviance 0.43817 20.51758 0.00001
PREAR] Pearson 0.55753 22.12270 0.00001
Deviance 0.63231 15.27752 0.00009
iy gial) Aalaia) Pearson 0.22983 95.49831 0.00001
Deviance 0.26578 86.79189 0.00001
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VIF VIE VIF Variables
1.56503 1.56503 1.19357 Al
1.25871 1.25871 1.15075 A2
1.44422 1.44422 1.24760 A3
1.02385 1.02385 1.01055 A4
1.21640 1.21640 1.01836 A5
1.65154 1.65154 1.20353 A6
1.13328 1.13328 1.02404 A7
1.42753 1.42753 1.20271 A8
1.18082 1.18082 1.05704 A9
1.01938 1.01938 1.12610 Al10
1.76042 1.76042 1.16322 All
1.23711 1.23711 1.12265 Al12
1.96366 1.96366 1.06300 Al3
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Loiws ¢(A13 <A12 <A1l <A10 <A7 <AB A5 A4 A3 A2 Al) Ol sl Lgians 73903Vl
MSE = Uas daidy 85.1% et doudd ao cd8lia>] dgins (A9 <A8) il psinll yglas o
Olpiiedl clase 38 Cu (bl g3 20T z3gaidl 5ol dngid) dakaiall (3 Ll .6.60102
Opnsiall ygha o Laiw ¢(A13 <A12 <A1l <A9 ¢A7 A6 A5 (A4 (A3 (A2 (Al) Ligine
Uas dasd a0 87.1% 3bliadl y pendd i (el z3 0031 Jomawg (Gginn 18G(A10, A8)
A 3lolal) & padilly duddsd! @il zup s (1) JXidly .MSE = 1.45887 dnascin
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Gl A eI cNL IWO da)ulsd (gl claleall LI @il 4 Jgaad)

Adlaid) dahaial) (sl ddhial) A glad) Aakatalf

Methods Estimate SE t-value p-value Estimate SE t-value p-value Estimate SE t-value p-value
Bo 0.41547 0.04862 8.54520 0.00001 0.95282 0.03384 28.15363 0.00001 0.69867 0.02584 27.03645 0.00001
B1 0.16803 0.01540 10.91409 0.00001 0.10202 0.00529 19.28142 0.00001 0.16646 0.00606 27.47460 0.00001
B2 0.21270 0.01094 19.43493 0.00001 0.11042 0.00626 17.63827 0.00001 0.14361 0.00436 32.91186 0.00001
B3 0.18405 0.01037 17.75193 0.00001 0.10469 0.00599 17.47423 0.00001 0.15095 0.00459 32.91072 0.00001
B4 -0.22071 0.46426 -0.47540 0.63450 -1.04060 0.19965 -5.21209 0.00001 0.19353 0.01665 11.62595 0.00001
Bs 0.51744 0.20845 2.48230 0.01305 -0.82456 0.16525 -4.98970 0.00001 -1.24578 0.45548 -2.73508 0.00624
p6 0.30638 0.09974 3.07183 0.00213 0.12936 0.04641 2.78748 0.00531 0.15514 0.03280 4.72993 0.00001
B7 0.27918 0.19973 1.39776 0.16219 0.23278 0.04671 4.98298 0.00001 -0.45422 0.19401 -2.34126 0.01922
B8 0.42035 0.10805 3.89028 0.00010 0.09735 0.06108 1.59371 0.11100 0.01165 0.02826 0.41214 0.68024
B9 0.27282 0.12904 2.11422 0.03450 0.05337 0.07586 0.70342 0.48179 -0.23811 0.07628 -3.12148 0.00180
p10 -0.02504 0.30478 -0.08214 0.93453 -0.26453 0.11274 -2.34648 0.01895 0.12684 0.06561 1.93337 0.05319
p11 0.14280 0.07642 1.86851 0.06169 0.10691 0.02274 4.70083 0.00001 0.15452 0.02495 6.19378 0.00001
p12 0.13871 0.08276 1.67605 0.09373 0.07963 0.03253 2.44803 0.01436 0.08153 0.02727 2.98928 0.00280
p13 0.20035 0.03717 5.38973 0.00001 0.04954 0.01500 3.30386 0.00095 0.18802 0.01689 11.13473 0.00001
Pseudo R? 82.5% 85.1% 87.1%

MSE 1.95648 6.60102 1.45887
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alas! Y5 O3 cawd (A4, A8, A9) winsiall CiB cn> @ (Ssine U WI3(A13
ddle §)ud e Jo e (MSE=4.05756) 9 (Pseudo R* = 88.0%) g9Vl Joeaw 439
(A10 ¢ AAB (A4 A3 A2 ¢ Al)olniiall U 5y dogiod ddkaiall § Lol .3 g
439 cdslaxl AYs O3 o (A5, A7, A8) Winaiall e cn> (3 ((A135 A12 (A1l
(Pseudo R? = &b ¢y @531 gbliadl oy z9dwedd 485 (el dogicell dalaiall cijed

2 cpgele gmall sue (3 cnlald U lruds juSiay Las ¢ (MSE = 1.27478) 988.7%)
(3blall pazr se colb Slio (A13, A11,A3 A2 ¢ Al) dewludl il psiall H93 )l yaiw!
S5 4By Olamslin J] Azl j s 5Luiid &y 92l Ol jass U uSE Leas
Gb Ll Lpuailly daddiodl ol b g (2) SStdly cdiilaie JSI ddlyal dsoguns]l
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Ldladl) Aahaial) (o gl Akl 4y giald) Lahaial)

Methods Estimate SE t-value p-value Estimate SE t-value p-value Estimate SE t-value p-value
Bo 0.42461 0.04864 8.72886 0.00001 0.95818 0.03408 28.11397 0.00001 0.68541 0.02590 26.46817 0.00001
B1 0.16502 0.01553 10.62352 0.00001 0.09930 0.00570 17.42129 0.00001 0.17007 0.00603 28.18173 0.00001
B2 0.21051 0.01096 19.20238 0.00001 0.11111 0.00647 17.16251 0.00001 0.14262 0.00438 32.57930 0.00001
B3 0.18186 0.01040 17.48108 0.00001 0.09472 0.00574 16.50704 0.00001 0.15089 0.00460 32.81900 0.00001
B4 0.05804 0.40303 0.14401 0.88550 -0.17116 0.14271 -1.19936 0.23039 0.18934 0.01735 10.91148 0.00001
Bs 0.26730 0.23474 1.13869 0.25483 -0.31934 0.14362 -2.22351 0.02618 0.26420 0.21654 1.22008 0.22244
[i{) 0.33882 0.09877 3.43042 0.00060 0.15797 0.04631 3.41087 0.00065 0.15731 0.03278 4.79896 0.00001
B7 0.22604 0.20480 1.10374 0.26971 0.27601 0.04498 6.13693 0.00001 0.13167 0.14555 0.90465 0.36565
B8 0.27276 0.11428 2.38675 0.01700 -0.04498 0.06459 -0.69633 0.48623 0.03449 0.02778 1.24121 0.21453
B9 0.33960 0.12680 2.67834 0.00740 -0.01874 0.07657 -0.24479 0.80662 -0.30723 0.07720 -3.97944 0.00007
p10 0.37152 0.27575 1.34731 0.17788 0.20493 0.09691 2.11472 0.03445 0.26708 0.06222 4.29230 0.00002
p11 0.18499 0.07478 247373 0.01337 0.11037 0.02287 4.82548 0.00001 0.14930 0.02490 5.99647 0.00001
p12 0.14454 0.08284 1.74472 0.08103 0.13273 0.03264 4.06674 0.00005 0.08025 0.02731 2.93885 0.00329
p13 0.18962 0.03760 5.04321 0.00001 0.05085 0.01523 3.33928 0.00084 0.19594 0.01678 11.67475 0.00001
PseudoR? | 83.1% 88.0% 88.7%

MSE 1.75557 4.05756 1.27478
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Methods Pseudo R? MSE Pseudo R? MSE Pseudo R? MSE
IWO 82.5% 1.95648 85.1% 6.60102 87.1% 1.45887
GSA %83.1 1.75557 88.0 % | 4.05756 88.7 % 1.27478
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