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Abstract

Purpose: Hospital emergency departments require precise management of drugs and resources due to their high sensitivity.
This study aims to develop an intelligent framework for identifying meteorological and calendar factors affecting drug
consumption prediction in emergency departments and optimizing drug resource allocation.

Methodology: To achieve this goal, a combination of correlation analysis and meta-heuristic algorithms was used to select
practical features. In this framework, first, by analyzing real data related to drug consumption over a year, the correlation
matrix between variables was calculated, and less important features were removed. Then, prediction models were trained
based on selected variables, including weather conditions, weekdays, and holidays, to maximize prediction accuracy.

Findings: The results showed that by removing ineffective variables and focusing on key factors, the accuracy of prediction
models increased significantly. The proposed framework was able to identify drug consumption patterns in response to
environmental and temporal conditions with high accuracy and provide the basis for optimal decision-making for resource
allocation.

Originality/Value: The main innovation of the reseatch is the design of a framewotk based on feature selection and the
use of meta-heuristic algorithms in combination with correlation analysis to predict drug demand in the emergency
department. Unlike previous studies that focused on only a few specific drugs, this research adopts a comprehensive
approach based on the entire annual consumption data and has high added value from a methodological and practical
perspective.
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! Feature selection (FS)


http://www.mma.reapress.com/

(\T'Y') tvﬂjuk\ )92

145 V40-Y + Oramio 39330 9 Juhxd 5 3Luduro 19 o

Sl l5" s e 5l ooy (ot =V -

.\.J‘)SL;G d:g.) le.&‘_;.:qd:.:.; C,....n" [ &.L: ﬁﬁ"" 6\.&)&‘ 4_)'.'.)36)3}“9)‘ é‘.’.“ JQ'LQL??-JU:‘:: L;th;r)))\ o;l.é:..»\ (b.k:.‘:v.::v: Lﬂ‘;& w\)b

Sl mlos parass Giluasg —
S Sl 5 Lagls (350 Co pde —
ablew Sl oley fals —

Sl Ol CiS dse —

sl 5 e sls SG 551 2l L;Laéﬂfv.:m Sl Ol cdilos S oy Lol [1] ohlKen 5 2iu39, sloin) a5 jsbplen Liil axdls Jlisa 1)
Az (o)l glaesls bl ol glasld 5, 5 33>

ot 0 FS gl pi-1-Y
] dtly bl Jole 93 a0 s S e L85 48 Wiles S o5l e y34 [2] (el 5 SIS0 000
03Ul )30 (683 w51 5 ke Sl )
Jhe sl (6l odliunl gla St s slias .Y
L FS oS losls 023 [3] iVl 000 3 Jio ol 3 Shas s 30 ool 231325 Sl Jole 1 S5 Ol FS
Pl 42y ol jenas 1) (3xe (SLlie Ll e (SULSS b oranlnS o S5 Bl

et 5 I

Losls (g3l -3 (sliab 4y 55 falS —
O glotagh galz j9pe Y
uJé‘.: ‘5\.&5‘;’&‘52

Sl Gaals 05 3 515 B pae o Fe 1 G8Sesls 6“&,);@‘ 4l ohKer s Je —
L 10 laasls 3l eslanul b By 0= o5 slagls Sl (6w Jdous ([S] 0l Ken 5 oslydoses

Sl Lo 5 Olgdllis slas s O puan s alsa s Julse 56 andlas :[6] ol 5 asls Pl -
Lol slows 2515 L oyt (810 oozl Sooels oS aliabl (glaaSils 3l sl o[ 7] ol)\Kem 5 Sl 1K, —

o s g

Lols sty Sl oo 5554 3 FS oS5 sy 4l 8] obhiKen s Sl —

3 835 S Sle S 6 6380313 G KISS 3l esliud 9] bKes 5 e —
S Gy 45k ot gl LSTM (5,88 :[10] ol)\Ken 5 g Lusle 2

Sle ol (8 el il Jalse 156 o [ 1] Ko 508 —

e Jolse 3.5 0 53 b sdos (6 e Jobo s [ 12] S 5 5

e (6 S3L ke (Sl s b (omlilgn 5 oo 55 DBl oS5 [ 13] OIS 5 K3

! Long Short-Term Memory (LSTM)




cee R 39591 9 (Fianod S 3 a0 Ty W92 3 SO A1 / 5 3L

13y

Fol> g g ysles-Y

395 0 odaline log S 2855 53 ege GAMS by Gl g A 0ig 53 a5 B Glacd iy 3555

(Il 5 ot il gn) JIS30 Jalse C.al;- Slassarme 4 lojer amgpds —
o3l bl fals dielipn Gla hg) 5l 3gdoes oslinel  —

o lagls 5l (g3gdmes Sl 5 S5 —

Wl @28l iy Sldlas ) 515 ol el (ISS (sla 35Sl 5 (Stsos el ) (2S5 48 0 5 2l ) L Gt o
Sl be st ol S Shs (r S
(Lo 3,50 oo Jadbas) il ol [ide 5o Jle &G Sdoay O s slag )l plas ol 3l eslinal sLaesls Ca\} Jeos
.4.73}:\«:[ L?"'"L.“:“U;'j) .Y
bS50 sl S AL 8l (Stamnen Jelos =
LS ol Dbl gl S5 oSl S8 —
ima eliilen (slaosls 5 olgdeal Sapli law 31 (S 53 il sl e Sledbl 5 eslinal 1 g8l slaesls Y

ol el Jolpe -¥
Lboé‘..} ) -¥f- \

WJseal cJgumS (e APl 58S Az Olgteal L 53 glislew S il éb‘)&b\wéuo:b B3 ol 5o eslinalsyse (glaesls
3],&.@)\}{\)@3}‘3@\&3@)) .LJ&LJA "')J‘&L‘Jﬁgﬂu}&ﬂ&u;s;j“”)‘}i‘ﬁdx“ D% ‘QL:C: zojiai :)Lo..:: c('_,qf; s
e c‘_}?‘od d}\ 4.1.>jn BE RGN S>3 LAQT).) aMo)\)} @;)‘JB s8R aesls ‘Jt').bjiu:’t?i 4.L>JA BE Sl S0 OYY quc
r.‘.i))ﬁl\)'\a;l.&zmldzaicwaﬁ..Li:a\.,»buaLﬁa;}uLgUsj)b&&M}wﬁjlﬁw)ﬂbjﬁuwbwﬁwJ.:lau"
L;\J.sV.G_ALgu;jijjau\.&b;-\&@j&)ﬂ\)b&h))b&&&j)ﬂf@\&ém cuéﬁ)wjr@»@bujbbu\ &Alsjé&:;uj
U%};db&ﬂéj\yﬁﬂw‘péj\ydgbwﬂy.w‘éﬁdydéb.jou}jﬁwwwc@\oﬁm‘})b}h
Wl 45 plosil U Jloss 5515 Y72 (555 fgamme 3 52,5 ool (6 2 oo Ll 555 2

Lo oSty a5 -¥-¥

Lgus‘_jjw )‘ -U‘C))L:& L"‘;}iﬁ Oil BYIEW &Lnuj)b L;\jg Lols J”-"J:L‘if;y LQL"‘;}iJ ?ﬁ ‘% e L: u:“"‘}}i ui‘ B

el 0l 0313 QLia \ JJJ?)J L";}.’J O.‘:“ 48 gaun JALML\}A)&}ZS

Lol Sty 6l (owlidlyn 9 cousl Lo Shg -V Jou
Table 1- Calendar and meteorological characteristics for demand forecasting.
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Table 2- Highest correlation between similar drugs and meteorological characteristics.
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Figure 1- Co-occurrence of winter, March, February, snow signal, and cloud cover characteristics.
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Figure 2- Co-occurrence of autumn, October, November, December features, snow signal,
cloud cover, minimum temperature, rainfall, dust, and maximum wind speed.
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