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[A Predictive Model for Nominating Applicants for Training Programs in Holy
Makkah Municipality by Discovering Knowledge through Data Mining]

Abstract:

This study aimed to apply practical experience to provide a predictive model for the process of
nominating applicants for training programs provided by general administration of human resources
in Holy Makkah Municipality by cooperation with universities and institutes accredited locally and
internationally. The study used the experimental method through practical experience by applying
data mining algorithms in a sample of applicant employee data on training programs provided by HR
in municipality for training year 1442\2020, where the sample included (1657) applicants, where the
applied experience provided a predictive model to support decision-makers to accept employees
nominated for training programs provided by HR , Where training is considered one of the most
important activities for developing human element in the holy Makkah municipality, and one of the
most important results of the applied experiment is that the application of knowledge discovery
through data mining contributes to digital transformation and is among the main pillars of achieving
the Kingdom's vision 2030, and the application of knowledge discovery also affects Data exploration
on the effectiveness of the decisions taken to achieve the objectives and visions of the Holy Makkah
municipality, and the application of knowledge discovery through data mining contributes to
reducing the decision-making cycle and thus making decisions in a faster time and with less effort.
The results obtained from knowledge discovery by data mining also affect the directions of all
strategic, executive, and operational administrative levels by making use of everything that
contributes to monitoring and correcting deviations from achieving the goals through the outputs of
the reports of systems that rely on data mining techniques, and the study recommended several
recommendations, the most important of which is the adoption of the senior management in
municipality of the directions of digital transformation and awareness or motivation of levels . Also
it recommended the design and implementation of an automated computerized system for the
nomination of the training programs offered by the Holy Makkah Municipality to facilitate the
nomination procedures for training programs, ensure the accuracy of the data, and establish a data
warehouse for all the municipality’s data, which is supposed to contain several Data Marts for
various activities in the municipality, such as projects, services, roads, etc., and the creation of a
database dedicated to human resources data in particular.

Keywords: Knowledge discovery, Data mining, Holy Makkah Municipality.
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i e L Aol julaall dedlge Ly Juads 9 (Feature Engineering) Glewdl dwdin ddos -

R 9, (testing data) szl Ul 9 (training data) cuyds ke JI, iedyell Ollo pawds -
ULl Slass e doyds 9 501 Z5 901l o Jalarld kol disylall

(training data) cu)dd Ul - lgemwdd @3 (Sl Ll 41::.4»\3: (classifier) $§al 3 gaidl o)l -
el — (testing data) s @blo
LQ}«.\JJ\ CJ}AJJ‘ dduy wl;d\ wjd\ w‘ &“19.:

wvd‘ el oy d)-"-”ﬁ-“ﬁ L,SM‘ Uvd\e By . Gy &l 9, uyele Wﬂ‘ ds e‘m\e L..o.vve

DP9l Bue e 3y @3 @3 G, g 5l @5 (1 il 5 (2315)1 3)

e Gsizm J9dx (29 1 (Confusion Matrix) 2Ly ddgasme plisiwl (Accuracy) 481 -

Dladl i Jese 4.:JT o9

CONFUS|O“N MATRIX (é‘}“) Ad8aal) eyl
' i & N

+1 TRUE Positive

g Laiial) a\zu\{

FALSE Negative] TRUE Negative

(R. Ahmed 2019) 2LVl ddgasae JSi

| QLS

goll i) Caiall e (29 durge T e Lgie 54001 @3 ()1 AieYl (p : TRUE Positive (TP)
AL pddl auall e (29 Al @il e e 5l o5 &)1 U » 1 TRUE Negative(TN)
zgoll (il Caiall s (29 Al LT e e 5l o3 (201 Yl (& 1 FALSE Negative (FP)
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(AL Bl Gaiall s (B3 darge LT e ks 5l @3 )1 Aiedl (» 1 FALSE Positive (FN)
P AWl dup byl ddesd) Gadats (ACC) B Ol 0y E
ACC=TP+TN/(TP+TN + FP + FN)

:(Error Rate) lasdl Juas -
D) Aoyl dddaall Badasy Aol e Olgail) Dgiedl Al Byl (ye Z3 g0l oS 98 9

Error Rate = FP+ FN/(TP + TN + FP + FN)

: True Positive Rate ol Recall caduaill dlad -

AWl

Recall (TP Rate) =TP/(TP + FN)
: G:)M‘ L VW[ TERVN]
U Aadlie dege -1

daidly 35001 885 3 BBl S 3 (55031 3501 (0 gl Jumasmial] il dsdlin @3 Aol 0
31 ol Olums U3 5 Bl Yol g domomsall Y el)

Precision:

Leialis  Bisme ) Bomomall SYRl) Jukne o Yl ol e (3 g 90idl 8357 Jkas 58 9
& OVl (%93) dady I Caanll 8392 Ob lgale Juamiall s G, uone Sy Ciuasll
Jrameiall C5 oo 5.(0) i3 31 3 Ayl ol 3 Jsabll puke 53 @l 3 (gedips 293) lasas
el & Ul 35 3 9 (ciye 205) Laste 31 VL) (487) o <3 Uil 835 0 Laske
" - : 201 Aslaodl Bty Jbaall 1 Gl 05 285.(1) it 31 9 gyt

TP 270

Precision = = = 0.93 =93%
TP+FP  270+27
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Ao g Cudivo (Jl dvuall L5l WYl 2 9 True Positive Rat of Caduadl ddlad 4o 9
Lade 1 Yl (%91) Ay 3 Cainandl ddlad 0U lgple Juamiall s Gy, &izgo gl e
Ob lgade Juasiall s G 9.(0) L G 9 doyud) zeldl § Jgadll pae (o3 (1 g (zdope 293)
gyl @a\ﬂ\ 3 J gl S (_"gJ\g (zéoye 205) Lasue LS‘J‘ OV (%90) duds eS8 Caiuasll ddlad
P AWl dup byl ddasdly Gl 9 (1) g () 9

TP 270
TP+ FN 270+ 21

Recall (TP Rate) = =091 =91%

: fl-score

e Jhamiall cds oy, W Caiuaill ddos (§ didlad 9 Z3 90l 892 (o plonadYl Jdas 92 9
dy.nJ\ pde LS"‘-’ Lﬂé’J‘j (@wﬁ 293) laoue L”;'\JI Y (%92) duends oS Cawasl ‘al.?ud;’\ Jdas QL
dndy 36 Cagacl) ploudYl Jdas 0l lade Jhasiall s Gy 5.(0) Lt (21 9 il el (3
03 239.(1) giis (3l 9 dunyuid) el Wl (§ Jgudl (a5 (&l 9 (doye 205) Loas L”S“J\ oY (%88)
AU dolea)) Gudaiy Juaadl i Ol

Precision * Recall ) 0.93 ¥ 0.91
*k = *¥ ———
Precision + Recall 0.93 +0.91

f1l—score =2 = 092 =92%

:accuracy
, (gdoye 498) SUly Jola Loy sl by lekiad 1 @Y auazn) 73500l dolall Bl Judas 50 9
Jorall 1 Gl 03 48 9.(%90) drasdy O 3 9ail) doladl BBl Juas 0l Lgade Juaminll s Cu
D ddWl wb,)l Aol @,«.«Ja.u

TP +TN B 270 + 180
TP+TN+FP+FN 270+ 180 + 27 + 21

accurecy = = 0.90 =90%
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