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Estimation and forecasting of health services during Ziyarte
Al-Arba'een ausing Kernel regression

prof. Dr. Mahdi Wahhab Nasrallah
College of Administration and Economics - Karbala University
Asst. prof.Dr. Njah rsool dghal Al-Jabri
College of Science - Dhi Qar University
Ghfran Ghazi Karim

College of Administration and Economics - Karbala University

This study aims to predict and estimate the number of hospitals and health facilities
to accommodate the continuous increase in the number of visitors to Karbala for the
Ziyarte Al-Arba'een . The core regression model was used to estimate the data of
the study sample and analyze it using the (R) program. The study reached several
results, the most important of which is the need to increase the number of hospitals
by up to 13 % and health cadres in the governorate by up to 21% in order to cover
the expected increase in the number of visitors. The study also recommends several
recommendations, the most important of which is the use of local and international
volunteer health cadres.

Ziyarte Al-Arba'een, health services, negative regression
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olized) sl Luw » & (Kernel regression) ) ME) Jlarzal £
B of 3dlly g 5 ol ol Byl SO el oy ISy YL VY s gl
133 oS g el e Jpadl 2 8 R el Jlorzad £ Y0 YY

S A 8ty ol DA ks iy e ) Y-
Gaussian kernel) 2.l 22, 2l b @ U1 8V &l e 2 J g
Weights, (kernel function) &l 21 als |z Density o 3 (function
o s IS iz ) OIS sl &y il sl 2 Yhaty il 3 oW i

BUBRELY
By ol IS sutad & ) 2l (V) o3, J g
Yoyy add éu\ DEY U
. . ) weight x
kernels Density Weight Hospitals ) yhat
outpatients
k(441142) | 0.03990434 | 0.6099964 9230 5630.27
k(804943) | 0.02179074 | 0.3331034 12512 4167.79
k(389725) | 0.00354836 | 0.0542419 12169 660.07 10492.2
k(599763) | 0.00017230 | 0.0026339 13000 34.24
k(5322622) | 0.00000160 | 0.0000244 14000 0.34
0.06541734
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. . : weight x
kernels Density Weight Hospitals . yhat
outpatients
k(441142) | 0.00079074 | 0.0058557 9230 54.05
k(804943) | 0.01990434 | 0.1473987 12512 1844.25
k(389725) | 0.00079074 | 0.0058557 12169 71.26 12901.2
k(599763) | 0.11354836 | 0.8408658 13000 10931.25
k(5322622) | 0.00000325 | 0.0000241 14000 0.34
0.13503744
By o) SIS ) 2 i) 2edl 2(8) o3, g
Yoy d ad Y s e
. . . weight x
kernels Density Weight Hospitals . yhat
outpatients
k(441142) |0.00354836| 0.0394843 9230 364.44
k(804943) |0.02179074 | 0.2424760 12512 3033.86
k(389725) 10.03990434 | 0.4440348 12169 5403.46 12395.4
k(599763) |0.02179074| 0.2424760 13000 3152.19
k(5322622) |0.00283342 | 0.0315288 14000 441.40
0.08986761
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weight x
kernels Density Weight Hospitals yhat
outpatients
k(441142) 10.00017230| 0.0011267 9230 10.40
k(804943) [0.00111836 | 0.0073129 12512 91.50
k(389725) 10.02111107 | 0.1380444 12169 1679.86 13658.4
k(599763) 10.01110434| 0.0726108 13000 943.94
k(5322622) | 0.11942353 | 0.7809052 14000 10932.67
0.15292961
By ol SIS s 2 i) el (7)) 3, Jgr
Yoy ad MY s
) ) ) weight x
kernels Density Weight Hospitals . yhat
outpatients
k(441142) | 0.00001987 | 0.0002000 9230 1.85
k(804943) | 0.00000000 | 0.0000000 12512 0.00
k(389725) | 0.00000000 | 0.0000000 12169 0.00 13999.4
k(599763) | 0.00000000 | 0.0000000 13000 0.00
k(5322622) | 0.09933091 | 0.9998000 14000 13997.20
0.09935078
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Data visitors

€

5 Length 5

(S

a Smoothing Constant

[

- a 0.7

3

3

& Accuracy Measures
MAPE 205
MAD 17866
MSD 324555
Forecasts

Period Forecast Lower Upper

2022 700032.5 -10919.3 92223.5
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By ol OSSN s & 3l Bal) 1Y) o35 Jgr

kernels Density Weight Hospitals Weig},lt * yhat
outpatients

k(441142) | 0.00000000 | 0.0000000 9230 0.00

k(804943) | 0.00000000 | 0.0000000 12512 0.00

k(389725) | 0.00000000 | 0.0000000 12169 0.00 17000.0
k(599763) | 0.00000000 | 0.0000000 13000 0.00

k(5322622) | 0.06917230 | 1.0000000 14000 17000.00

0.0691230
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. : . weight x
kernels Density Weight Hospitals ) yhat
outpatients
k(441142) | 0.03990434 | 0.6099964 8 4.88
k(804943) | 0.02179074 | 0.3331034 8 2.66
k(389725) | 0.00354836 | 0.0542419 13 0.71 8.3
k(599763) | 0.00017230 | 0.0026339 18 0.05
k(5322622) | 0.00000160 | 0.0000244 16 0.00
0.06541734
Slazand) saad & puad) aedl () o3, J g
YOV A dd Y i
. . i weight x
kernels Density Weight Hospitals ) yhat
outpatients
k(441142) 10.02179074 | 0.2500159 8 2.00
k(804943) |0.03990434 | 0.4578421 8 3.66
k(389725) 1 0.02179074 | 0.2500159 13 3.25 79
k(599763) |0.00354836 | 0.0407121 18 0.73
k(5322622) | 0.00012325 | 0.0014141 16 0.02
0.08715744
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. . ) weight x

kernels Density Weight Hospitals . yhat
outpatients
k(441142) | 0.00354836 | 0.0394843 8 0.32
k(804943) 1 0.02179074 | 0.2424760 8 1.94
k(389725) |0.03990434 | 0.4440348 13 5.77 12.9
k(599763) 1 0.02179074 | 0.2424760 18 4.36
k(5322622) | 0.00283342 | 0.0315288 16 0.50
0.08986761
Slidand) saad & i) 2adl (1)) o3, Jatr

Yove ad G Y i

. . i weight x
kernels Density Weight Hospitals ) yhat

outpatients
k(441142) 10.00017230| 0.0010543 8 0.01
k(804943) 1 0.00111188 | 0.0068034 8 0.05
k(389725) 10.01111907 | 0.0680352 13 0.88 17.4
k(599763) 1 0.13990434 | 0.8560446 18 15.41
k(5322622) | 0.01112353 | 0.0680625 16 1.09
0.16343113
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kernels Density Weight Hospitals weigl'lt . yhat
outpatients
k(441142) |0.00001987 | 0.0002585 8 0.00
k(804943) |0.00079175 | 0.0102984 8 0.08
k(389725) |0.00940729 | 0.1223622 13 1.59 16.4
k(599763) |0.03333091 | 0.4335405 18 7.80
k(5322622) | 0.03333091 | 0.4335405 16 6.94
0.07688073
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weight x

kernels Density Weight Hospitals outpatients yhat
k(441142) | 0.00012325 | 0.0003813 8 0.00
k(804943) | 0.00283342 | 0.0087644 13 0.11
k(389725) | 0.31942353 | 0.9880520 18 17.78 17.9
k(599763) | 0.00090434 | 0.0027973 16 0.04
k(5322622) | 0.00012325 | 0.0003813 8 0.00
0.32328615
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