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The effect of employees empowerment
on administrative creativity

A field study on Sudanese banking sector in Gadaref area

Dr. Mohammed Al-Amin Ahmed Al-Mabhi
Institute of Public Administration - EA - Kingdom of Saudi Arabia

almahim@ipa.edu.sa

Abstract:

The study aims at identifying the impact of empowering employees on administrative creativ-
ity in the Sudanese banking sector, targeting the banks working in Gadarif state To achieve the
objectives of the study, descriptive and analytical approach was used. A questionnaire was de-
signed to collect data and distributed to (100) employees in (22 banks), out of a total of (122)
employees. (96) Questionnaires were valid for analysis (94%). SPSS 24 version was used for
analytical purposes. The study reached several results. The most important one is the presence
of psychological impact empowering employees on administrative creativity, which affects
creativity by (35%), and the delegation of authorities affects the administrative creativity of
workers in banks working in Gadarif state (40%).

Additionally, effectiveness of communication affects the administrative creativity of employ-
ees by (70%), and the motivation of employees affects the administrative creativity of the
employees by (74%). Moreover, the research witnessed that training affects administrative
creativity of the employees by (63%). Study concludes there is no significant evidence about
gender, educational qualification, and years of experience or type of bank). There were differ-
ences in creativity levels due to the level of employment .The study recommended adopting
a philosophy of empowering employees to promote creative behavior while training bank
employees with qualitative training that helps bridge knowledge and skill gaps, encourage
creative thinking and develop thinking skills. In addition, enhancing the ability to evaluate the
outputs and performance results in those services provided by banks.

The Key words:

employee empowerment, administrative creativity.
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Aayoll J165 a_gle wsiladl Elyl ode 15t JLnivl pdad dulels ble sloieVl Aoy
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0.000 15.978 0.895 Ulol=dl j1onj
duslanyl Oilpbgoll

1.452 CyliJl (Constant)

0.895 Wil Jolso R
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ale Wtna] dia 116 Qo Heag (0.307) dugiunoll (F) Cisl 266 j2 &l Clag Aol
Gl Ell jgno) digsll Al 6l Clpadi oo Layuili pd) Loo (0.05) djgizoll G9-iuio
iy Y EVlg Ut ol 10193 Sgiue Ul ode g 3l roll olell Jadoll 1iio @09
Sl Wlgiuw piiol duguunoll (F) dots Ul Los duljall diue o)l §-09 prolell Jodoll
Lauluiti i) Loo (0.05) dUgizoll gl Aic Wlan| Ala e dotd Kag (0.109) UL 2Ly
gunoll (F) il 260 81l eilag Ulolsll ol jgno) diusll lol tily 4285 0
VO Lt (i) Lo.o (0.05) dgizoll 5giuro Aic W] I je dotd H—ag (2.018)
Ul ode Wy sadl poll sl vilgiw 11210 @69 6)layl Elayl jgaod dipsll Aol Cilya 67
Lo .Aunljal dlse 8515 Cilg i LoMIAY 1869 Lali-y rod Elaullg U Aol 16lgi ($giulo



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

O
\ “\,/ALEDARI

(0.918) Cusely il Lol o) Qugunoll (F) dosb Lol jisio uulid @Sl ce aigl
WIRAGT 56 Layliili iy Loo (0.05) dgizoll 5g-iLo Aie ULAn] Wia 11é dotd Hoag
L-99 (0.443) Augun ol (F) Cusely 2 66 20l Cilaig Lol s e jgnod digell Al ol
Alpol Wipadi o Lauliisi sy Loo (0.05) dugizoll sgiuo dic Wikan] dis j1e dotd
Uil polgisgiuo Ulude Way sl foll rosl 110 @.69 S)lall €l jgn ol iyl
Wiligio Lo YLl Aangl d_a gl oo U W)LA i dire JLocl 13l U Ela g
L9 (1.566) A& 1gll oo 11 i) duguinoll (F) Gots Cisl Cuyn Elaig U Aol
VO LOMIAlAg g PAc ULAR) Loo(0.05) dugizoll 59 iuoa ic SlnaldIad o016
(F) tisely 26 6 261l Wlaig Gauihg)l o0 @69 Utaoill §giuel dirsll Alpol wlp uadi
Lol iy Lo.o (0.05) dugizoll 5giio Adc Wlnn] dIa dotd g (4.291) dgiuinoll
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Evaluating the extent of the auditors application of
environmental auditing procedures in light of the
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An exploratory study on the national audit office in Sudan
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Abstract:

This study aimed to evaluate the extent to which the auditors at the National Audit Chamber
in Sudan apply the environmental audit procedures in light of the guidelines of the Interna-
tional Statement for the Audit Profession No. (1010), and the study population consisted of
all the auditors in the National Audit Chamber in Sudan, and the study sample was repre-
sented by the auditors with academic qualifications (Bachelor and higher) or professional
qualifications (professional fellowships), as the number of the study sample reached (79) in-
dividuals, and a number of statistical methods were used, which are the arithmetic mean, the
median, the torsion coefficient, the flatulence coefficient, and the T test (T.test), In order to
test the hypotheses of the study, the study concluded with a number of results, which are that
the auditors in the National Audit Chamber in Sudan apply environmental audit procedures in
accordance with the guidelines of the International Statement for the Auditing Profession No.
(1010) regarding the application of knowledge of the nature of the establishment>s work, risk
assessment and internal control, and observance of environmental laws and regulations. The
study came out with a number of recommendations, the most prominent of which is the need
for the National Audit Chamber to pay attention to the application of performance review
and commitment in addition to the financial review, and to enact environmental laws and
legislation through which government units subject to the Chamber’s control are required to
disclose their environmental performance, and the need to spread environmental awareness
among auditors of the Chamber through training and holding seminars and workshops. the
work.

Key words:

Environmental Auditing, Auditing standards, International Statement of Auditing.
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The role of programs and performance budget in
improving public budget transparency:

Case study

Dr. Mustafa Mohammed Al-Darwish Dr. Jaber Shoaib Al-Ismail

Scientific staff members - Institute of Public Administration - Sultanate of Oman

dr.mostafa.m.d1980@gmail.com drjaber2610@gmail.com
Abstract:

The research examined the study of the experience of implementing “programs and
performance budget (PPB)” in the Sultanate of Oman according to the guideline that was
reached as a result of a practical study and careful research and an experiment spanning
several years by the Ministry of Finance in the Sultanate. and the research aims to study
the extent to which the Omani experience in (PPB) has achieved standards for public
budget transparency: in accordance with the indicators of fiscal governance issued by the
International Monetary Fund (IMF). and approved in the guide to best practices in the field
of: transparency The general budget issued by the Organization for Economic Cooperation
and Development (OECD).

The study adopted the documentary approach by reviewing the available documents related
to the research problem: and the content analysis method was used to analyze documentary
information: and the research found a positive relationship that has a moral significance
between the application of (PPB) in the Sultanate of Oman according to the guideline on the
one hand: and improving the transparency of the budget: which is one of the internationally
approved standards of public financial governance: through four basic dimensions achieved
by (PPB). which are: clarity of roles and responsibilities openness and clarity of budget

processes: information available for public viewing: and the existence of objective guarantees.

Key words:

programs and performance budget (PPB): fiscal governance: public budget transparency.
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The impact of proactive leadership on crisis management:

A field study on non profit organization in the Kingdom of Saudi Arabia

Dr. Mervat Mohamed Al-Saeed Morsi Dr. Khaled Abdulaziz Al-Shamlan
Assistant Professor (Associate), Al-Azhar University, Researcher
Faculty of Commerce at King Abdulaziz City for
Science and Technology
merv.edu.eg@gmail.com kshamlan@kacst.esu.sa
Abstract:

The present study aimed to recognize the role which proactive leadership can play in crisis
management. Moreover. it aimed also to determine if there are significant differences in the
respondents’ perceptions for both proactive leadership and crisis management due to the dif—
ference of their demographic characteristics. Through a field study conducted on a sample of
(256) employees: who working in charity organizations at Riyadh city. The study concluded
that proactive leadership had a significant and positive effect on crisis management; the re—
sults also showed that there was no significant differences in the respondents’ perceptions

toward proactive leadership due to their demographic characteristics.

140



141

(0 2021 juodouw - 4 1443 20, (0520 (164) aa_oll

:duwljall doado

oac (Lo Ala Ll B¥adig ohioll Ulolsll i Ll ddjlall Aol eLli (e dojll =i
Aojul Uitilg .aloal Goinoll dolhiollg Wilelonlg AoVl le Wl J3§ig Jly&iwyl
oLiuy Al LoVl alpoll $aJ) Uagelig Log AU jg=1ill 6390 ULl 610n6 60 JILA

(Mitroff. 2000) A2y Culjlpdg Clelpa] AlAilg Epaill 6)9)1A 6289 (uuaoll (Lo

W83 anlgi WlojUl Yb Yokl Jlocll wliwdo 636 (o 1=l Ul o ol bdeg
Darling) laianlge) 6ala Wiglha A4 od puaio A sl O Ul U locll UlodAio &lon
Aas) (waseiill dLwépl Lle Cupal ol dilatoll Wlwhall an] vieiiia 289 .(1998
GlojUl YU lgpol (uat@iill Lugpl VG (1o (% 85) Ul ((fortune) oSl 6a)lg dA i (500)
oo 186 (% 50) 351 s Lo lario Ko Yg duoin Yol Wil o L) Ua)=ii yil

(Augustine, 1995) dojill AUl26 nh A Alac] Crig Aleo Wlelpal lgaAil ol

Wil Ugad Loaic ail Hal Walker 14g9 Jla (sylayl jUuitioll S aanll 1ag (og
ALojUl ULo Wlojl HLBULWYI N AL Qolhioll (pisig Aulléceg |y pial dylayl
ILlas Jat lelhioll (Lo ol bleg (Maynard. 1993) 611m6 630 LA GaASTi
dudle Ul aas lojul OJIJLJ@.Lqu Lo.Lo adl | ‘ool eladllg goill nn AT uD [IORYoTa)
VO BaG Lo 9ag (Lojul clginy LQJJJ.LOJ' Alasiwlg ARl o JuiiQj Glohioll 00

(Darling: 1998) g oll ELLi) polill Juirdl GJl 6184 lual

Jw Oleg oluiagl elaill duoal AVl Wiaanell (o LBOULWYI Eghull A=)g Jia
darlag Wlad Julel) 63uaa dyla] bl @uhi ule Ulakhioll Unpai Loaiss JUol
AT Lo ol dBsliwdl Wihglll Hle Waloicl (o j Lajls «olpbyl
AoVl 6ausll kg_Qg_Uq {(Frese: Fay: Hilburger: Leng: & Tag: 1997) Lalng Wil Auiioll
Al Lo Aoala Wi Wlan] dusy 1uarll Aanil 6)aloll oloj 624 aab Loadc

(Prieto & Phipps: 2009) oL 11l il gl (o ji=l Lo gag

sl 6308l 11l Lle Wesgll WaaiT dulall duwladl UL «duw loo WMlAilg
dAlooll Al e Wlolhioll (o 33 KO Utlolell o Aips) Elag wilojUl 6] Lle
8)la] Lo YrBliwYl 6alal) J=oll joall Lle equall b duy (dusgsull dup<ll
oJla] 6:leA jjsi Lo rmmu.: 26 LU Wlngillg Wlapidell o 2ac oyadig Cilojul
wle UloAioll 0aa 6)26 (Lo ji=d Lo gag dupl j1é Gilolhioll Waigleog Cilojll
ARl LAl lgiga dasla Jdb Lo dunla dainig WilojVl 8)la] danlgo Lo dodliuoll

Lonipdlellg dAlool Loyl



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

ALEDARI

L.

"

:Guwljall ddaiiio

Ul dlai Aio Adguuo pe ojfl pdledl Jga Uggh uugusd daila (paiioi A
Lalio 4o 6 U g b1 dorn) elen Ayt Ulal Gl LoUl Ayl duolle)
dojll 0aa Wiielad Yo danl gy Ubloailu puollell abnisyl Wlnlg Loy 8Ll
Ll yus2inn lo gag dal ga wlirial (ual dlgh 630) i olyi A6 dulull Ll
& Lol Goalél 8riell JALA Jgallg Wlaiollg Alioll (o US Jocg 8Un o Lile
WLl 6)laVlg dailall 0aa &o Uil 6)91A lailehiog Jga)ltlogan (Lo LuAid)

Al LayUig laian (Lo woud Al waay o)yl eLlil

phalAagll danlgo i@ oy &nii ¥ Jgal i (Lo Mulyasari & Shaw (2012 ) ol LoJ I11Ag
Ui ude Josdl 6jgun ojliny LoVl (lo— lajlwilholg Lo)JLog_Q_o s UI Ulojllg
laiog QmLoJQUIQququIdomemcngIQole uLo.bJ.oJl&oQQbJLu.Logag.ngl
laal @ile ode 6lélo L_JLoJU| 6)1a] Aoduio viila logad adl Eog.uyl e L_lLo_b_Lo_”
oY) Al e L_JLo_bJ.o_”g wlall UL |3J ongI diqull Y adl V66 duogAanll

(2012 ‘k_.)q.oq.oJl) drogAanlulan]l 6ajliog ‘L_JLoJU| (o] || sl eYe AaA)litell

Wlacluoll pyadig Wilkoinell QM) (6 oo J9 dunl e GiloAioll LlAATg
145 Ol Ay bl Aaiiel o 32 o uJLS?_J L_JLo_b_LoJI oA U.bJ alinel dylepig
Mol Ulala dseuln (ulolsll rQ.olQ.J oac M AIo)l 0Ad o9 (laloe Hle Ll
Ao dalnisyl Golinoell wgrh Wilaioll elliy dunlal (lgéll dyalg.o pacg

(2019 «520l2]l) ducloinlig

e GloAioll Laws lou— Logoc Wil ioll Ul bl dujlayl Cigaulg wilwlyadl eyl Lo
olalilalALe oyl iig hda Alllaie Wil Ao llg il aili (o 5221 aslgi-duaul
Au - ) (ucghniollg eghill o)l @i Lujaig o =i alpoll L iirgi vililoce

(tin: Brody: & Packard: 2009

UQJQQJJJ-OJI &iol Ul 6)9uA Lle Jai loilo oD Ode Ca Ul lapueq WilAiiioll 0dag
(Lo 1gia0i) Lin LlaniunAg drsliwyl 6aLSJl Clogdoy Gyl jué L_JLo_b_J.oJI SYe
ol Covid—19 aqiwell Ugjga yugpo CLoJU dl=zall 6)la)l 0o doaluollg dAjuile]l
19 61g0Jl Unadi Ll g oy sVl 681 i ela ol rodledig dAlooll Loy foo
&do Aglaog Aoinoll iAol §4illlg dULe &l Wlaalll Engg unrll unliisl dus)
ole L2l Ko duliol Wlelpal AN GJl dola] degiio Grad plaol clalg lajgan
.(Johnson . 2015) U\l Aliio)l Jng Cilojllg L@ blg ol

142



143

(0 2021 juodouw - 4 1443 20, (0520 (164) aa_oll

dsleiolladullcilwinligtigaulto ayaslide alio JUA (Lo il igiw Lo Ll Wlalg
2929 Al —Adlall dwladl o @V &hago VO lapaa A Ll —Guwljall \5JJ_QJ_0J
6208l 15U duwls LJl Ayl Bl (o @l oladl pac Lo Jiodl dying 6920
692801 310 LJl Lo Adladl Aunljadl (Lo el Gle slig LilojUl 8)15] Lle dusliwyl
U0y ia (o9 WilojUl 6)13] ude dusliwyl 6248l 15U Ay JUA (o Ayl dying
L0 Al WlojUl 8)1a] 1Ay LaLa : LI J§lui (e Gl »o duwlia )l dlAnine 6)g L

$laale) dysliwyl vlsglindl puead jie dunl e WloAioll

)l ol
—:0d oo duuljall duoal Kl

dAlool Lo dunul e Clohioll duoal (Lo dulow lailoal duwlal 0da Aoiwi  —
=l dalooll o KlosUl ol QLT HO JUj Jilo 4.3 o K5U o ,lig
WV12030 AAlooll ) WloA AiI 01§18 AT (2018 LA o]l Auuingo ) durgsuull
ololl I o] Uo (% 5) LIl e ol e EUR ST Ao alin o 630j LA AT
Wl=on Joiliy dAlooll o Ayl e Wlohioll Jlao &uuiyg .53gsull
Gual duail duigled Wlon dunyy e GlQuiiiniog Wisols dulal Wlwgog
LY Wiloaall pyadi waaimi Al doalall e WLLA o lapieg duido Wil
uodill  dal pul=ilig linylg sgealldiclointltloaslio willaoll (lo dac
(2018 el dolsl Gdraul ) tilallg ol sl uoillg doldill daniltawylg

a8 lsioll duingl 6ga0Jl A1 (Lo Guolell Wvitoal Lyl duulhall oad Aoini los —

Ulg dunla wWilojUl 8la] Lo Ausliwdl 63080l ausli Ul (o) Gl Joinoll j9aly

L0 LapAa A LA — sl Wlwlall o 3a=) YisW! Lay pls LAl dgalroll

oac Lo Jiodiding 69006 3gag e ioiinh 26 —ddlallduwhallo ol Engo
lojUl 81a] Lde dusliwyl 6308 1l duuls Bl A8l Slwl ]l o G olil

Awl)all Wlaal
AU OVl @16 AT HJl AUl dulja)l G
lojVl )] Ode AusLiwl 800l 15U Wwui ALl —

AroliwVl6a4 Gl direllvilap@ o i) $gio VO AUgizo @90 3¢9 520 AT —
116Jlg «roul=ill Gaiuolly (Egill : 0 Aioo) dusliegosall panilns Wiliay
(Gud gl diollg b Al Cilgiwg uposl



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

ilojll éjla) dig)l Wilapo il Bqillo VO AJgizo Y9ro 1g9 Ao AN —
dially ol gitollg (Egill 10 dlioo) dudliegosnl panslns wilial
(@10l dupaill Ciligallg duaithgll didllg @Al Wilgiwg Gupos!

:Aduwljall yago

dan a0 Uo &8aill LIl L duladl duwhall Yo déulul wiaall o Lbluwil
AU usgpll

Lol ALl )0l Lo Ugizog Wilay] dusliwyl 63Ul 581 .y

Panibaawlisl.drsbimll 68 dir=llwlage o elp] oo AgizoYroangi .Y
Wlgiw yacq dypo=]l AiQllg «owol=ill sgiuollg (£Lgill : 0 CUJ-O-O) duolieqgosnl
(duoyihgll didlig Al

panina WAL Wlojll 6jlay direll Wiapoe il Lo AJgio Ygro Angi ¥
Wlgiw aacq dupoell diollg wrosleill Sgiwolly (Eqill 1 6 lioo) Auslrégoal
(A% ol duuyyaill caljgadlg S ilagll diollg & iAll

Aduadidalal eJ_'LC')_;JI eagoill e Il JAuill U9

(1) By JAub

duwljal) exidoll jJUn)I

144



145

02021 o - @ 1443 1o, 0420

(164) aa_oJl

8l Clwlallg dawlall $pA il Uayl

—odUl g ill e @8l Glwlallg duula Ll A IHUAYI Qs uarsy ol loto

Awljall gHAill jUayl

6aUS)l sRio o JA @lioll dunlhnll siaill jUall udi loto YlinlWl yassy
—JWl gaill Gle WlojUl 8lalg AusLiwl

:(Proactivity leadership) Au UiVl 62L&l

Jlollg duilal 8lalioll oueah pdiay sl saldl n ol ela Aus Wi\l 638U A n )
Wu & Wang,) Uiy Wlpi Glan] uary yoie JAuiy J1dimoely danqgoll dyayyl
Lo Ue AsbiwVl 6308l o Wl uailaAall o 2ac A1g] adl 53U pang (2011

(Wu & Wang: 2011) (6 Jlodi \illg Gualiéll hlell (1o

63U Lo elA) 18699 Ladidn gaj Hewlly wWlaall &g Lle LAyl
628l Lle L1l WOl Euag Alnto (KoY ALoiillg HARTIL (i Ausliwl
1l A3 g Bl all Guag dusy todolil JHAQI 6 Gl s Uiyl
o=l dlnyo Lo lody 8aguitioll Ll all @b i) dpnlicll Yol zlal 0d (Log
Wl all G181l laa o iig Wlelpayl &xag 6311 e Ll wolaall GLonT gAj
63181 LUl Al jA1Jg 0 UL A Lle eliig Lo Wi A Ll daguilioll

AL0iillg HAQHI Ole Liai AsUiwl

UV elag (uiinall (uile ode Ayl 0 :Judimell Gde jiAyillg dyilall élalioll
dnoo J1oioll Gle jap Cula 13] Yl Gusbiwll laong (LA U Cleiall &on
Ul 53081 j9al elal gy Vg usaldIl ol oalul A5 sy s liol i oleg
o o8Il Ale »21i) Logd lo GHULWYI 58I 150} Loiy ASLw) Jub Lo A @14 13)
UiVl 63181 jio) Ll uaiiaal el (o Lo b3 kleg ULl A g (i)

Jusiuoll le jrAayillg duilall s1aliodl Al (AUl 631801 (Lo OAME (e

Wlaallg duila)l 8ialuelu A0l bl Loaic il ela sy leollg viltagludl Gle juAayill
ol 8lg alpoUlliag L 6 i Gusliwile dusliwil e ni) Atiin aile Gl

agan) dAlainiog dlgh dudoc o Jy daall 63Uy vy 6:LSIL6 S plioll
Algoll lg&uiiy Ulg WAl o lglnlgiy Ui lauwlelb (Lo wilniig yoailslag alpoll



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

oy &8 LAl WlolAlg Wilelpnll Ja Iglgly Ulg rolaell o] lgaasy Ulg
Gy AV yhlaelly g o UgAy Loy sl zla] UL 1gw Lo Ll dslaylg
Jlgal rocay iy YAl (wgdroll dogléo i) 26 Lo gag all Guaglh sani ule
Ul G Uiyl 631 ple pesilg Juill dangoll Wialioll 31015 Ko dodo
lgJgiy Ulg «dloinoll gl danlgo ade Ylao)l )36 (aolng Uyplio Igiga)

Auli&iin ol ol all gud i g Gurell 6als

:ClojVl 6)lal

9l oM of Ao 33 a LAl gAl gl Clanll (o Gegono Ll AojVl Pgado fuuil)
Vg doelloll g roudll gl Aoy ol jgsaivl dojll aATig daaliol ol dolioll L&)
dolAiollyién] ,ill dloinell of duleoll Al Cuils 13] ] dojUl Cianll e ng (Aol
Sawalha, Jraisat: & Al—Qudah.) LaJ BJgO A0 &g ol Laule ophhnnll (Aos Vg Bpaa
roac (Lo @Wla AJgig Wlolsll acyi d5jla dla (re yii Gojil Ul duaiy wgw Llo.og (2013
oAl &oinollgdelonllydoliiollg sloll Jotin layilirios dolrioll (o Jl&iwyl
Uo @la 83w LUl $383 Lo wogAll g1l 6390 Ll 8106 620 o Uilil
Ulolsl Igol=) Ulg ojill 45 Loll Caljubll 631 p=aiviin O 190 Uog Agoll
Ay Cillps AlAilg ey inill (wgdroll ude Ly dojll Cigan A a9 Lay

.(Mitroff: 2000)

Aol A3y &bgio e Wan &l Lail wisi dojul Ui bl Lerbinger (2012 ) Liaag
Laildig doAioll

A 6)9.Aojul 63 of 115U JuléT Ol doalal iVl (Lo legono e Wilojll 6)lal g
Loaicg ol Wliwgollg duinill duidlg Alpoll e Cisdg Ll Al pean :pilill
L0 A8 A 12]g Ayinil duigl ;oug @lgill A1) ELA (Lo lofil) ALl 6)lall GO

.(Boin: Overdijk: & Kuipers: 2013 ) dolsJl i oll

(Heiderich & Libaert: 2010) (6 JioDi duuy wigha v CilojUl 615 folg

1Al Ld=od9 Loyl doingll thlaoll Auani Gl 6glaall 0ad WAAIG :A6qil .
AN i glaalioaa Ul duwlioll pulaill guinig dojll €969 Jloinl &6
lanllslalaog paallailae

nihAillg dofll §jla] Auots Lo LA BJl dghAll oda WA Guilll /alacyl .

Loaylgall dyjlal 63299 216 JA doi2o (o GOl Il WAAT YAl Kiolg Lo
) dojUl 6l dojill Jilwgll jrani dolaioll GJgiiw i loailgduiog

146



147

€EDARI

(0 2021 juodouw - 4 1443 20, (0520 &,‘ (164) aa_oll

21

i1l (Lo waallg (Ao iill lauiiil dujlpeiwl dinAg wulaidl diaAg (ulolsl
ole 8l dlahil @dapoll 0Aa (LouATlg Aegdg Ja Ciandl 6aub Juldd :qa
GojVl elaiil aviiig ojul

JO i Ol g Wlol Mg o)uinlg Edqoll Unruiti Gl oll 020 (JoATig: &)l
Lavitoal (LoAig daiiay Ao Lo Lialillg dojll ble Wil (6 dAntol 02 1107
G0 LgiLng agido LA Jaill Wigis ule &l Lle sacluioll (o
oAa JUA seuijg o)l dulaiw\ Cwlioll yasaill va g juisl clojul oJ1a]
oAb délsiol Clliédl il 3 a g @ 6g.0ll 8)g Al Syl eyl dlayoll

roAnillg itlolell Ll Wlogl=oll J&i ule dlapollord JUA jrayill pdydylosll
6auby Wilelpa] A ] Wadi Wlogleoll Gong ol dunn-oll Ajlgoll KO
ode Bloallg Wwlnill dejw lallA ($j9pAllg paell Uo Ugayg dowwlng
Aol ulanl Hle =l Aapill ple Huig laigew @long lalslano
ole Jo=ll Joduuoll Uo Wilojl 6)lal LuAisig iliglglll rode Lde Uyl
JUA caivl O Jgdll (09 Lad iy (uealiuollg tlang)l agan oylAll
vl uleg .ooally VAl (Wasnll ole duulwly @grA A= dojll
VLAYl (g Alaedl ulanl Guon dilolad dyjgra WULAIYI AT woLAlal
A Lle Blanllg Elg Al LainbY byl dnll (o 63190 UgAT Loiy
.(Pearson: Roux—Dufort: & Clair: 2007) jgaonJl gl Aduao)l ulani

Lo g gLl dojul 6LAla 0g duariaill @ slgoll QSN Julniéaipoll dua il
ole L1g Aol janol dolaiulellg dlolivl dallzoll Ylord Ll dlnpoll 02 a
ol Ul oty Lo (oaainioll Jolalu @iy Logod Jio JAuin Junlgill dA il
Pearson) Uilleo JAaillg dulogll oitloc UgAT (in e dojyl roudi duloc

(et al 2007

Juaig Jloc)l 8alel wlglal dlnajoll 0Aa (Lo o]l Eogll OJ] 6ag=Jl .
(g HJ| dlnyoll 0aa WAty .dulidiuioll fhlaoll (Lo Anl uwillg LYLai
Lajuj=ig dotdll alayl Wad laigelwg dolkhioll 6)gn (KO LJlol il

8Ll Clwlyall

LY 8)2 3929 LI duinll gl Ayl UL Aclgd Lo 2lgw Haiaoll Auwoll QS CuyLDl
Al WlojVl 6)lalg dusliwyl 630801y G el 6 pilio JAuiy Ciag ol lwlall
anl ode jayi layle Elal oo Gl Glwlall el Yicyn danpl e Glehioll po



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

O
\ “\,/ALEDARI

AusliwVl 638l jiwio Al lwlall (o A=)l Cglii 266 ¥an Lle (upioll
ol Ll Wi=illg WAl WiLiRioll Ko Aisle (e LAl WAy il uanall
s IVl gl e Elag aule uiyioll Q5L

;A 8wl 628U dbl=ioll dylul Clwlyadl :Vo

Wljiairo Uy dol sl ode g ogll ) JAuiy croa aiil duwljay (2018) soleyall olo
dire ode Crosduilage dunlja peg.ain Aol elg Ll dypA i uasun Ag dusliwyl 6aUS ]l
Cyalald sl Il ULV Loa A Juwll G pin il (e hg o (108) Laolg 6
Uy (At ole seail dusliwdl 6ausll Ul poliaTwyl Lol Julail @St
usliwyl dun il BUiwyl Eglll loag (Cialll loaule Glhl Lo (WjAiro)
&g Lillg LUl g Ll (u duapin kil dlle 3gag (e duulall Q5L C1eiii s los
AUVl 83U liga o 1a A ol 26 CLall Ui o Jlode g ol nh Aol
wila) dusUiwl g linlug (Vuasu wiila ) dusliwil dpn iy duhaloa s o
an0 od Cuinill 13 e Jio Ul Yl dawlyal cilpgdl Lol Jaill oléll JUA (o (Bl
1Al wila (Lo .Gwga gl dulno CLilAT alguw @iloo wiliwla VO Ainn 154y ol 0u8J (Lo
wde Weogll gl dupsdl dAlooll VO (2018 ) LUl Al oA ATl 160
anjg g Yg@mni) (uall 62l Loy LAl Whad) roaly «Ausliwll 6248l pgad o
Uil Ayilago duwlja peg (sagsudl aypll pQlhgo clalg dusliwyl ausJl (yw o\l
il ddle 329 Ll Ll i51A10ll 639 2 1016 (161) Laolg s dise e
8910 39.29 LUl QSN bl Lo A a2 & g1 elalg Ay sUiwyl 630801 p dplaglg dugiso
Auolpegolall puaviliRio WAL Ausliwyl 6308l disll Wiapeo Eijal \o dgizo

(o8agll opinillg d Al Cigiw 1e9 ol Jodollg Lol 0 ioo)

dunAuill Glisio (w G8le)l Hle Wikily (Huang et al 2019 ) duwuljy Cigial loiy
CLA 2 K69 AGuLl clalg udell rolfillg WJgudll LUl Gl dalag ilel dyoliwyl
2561 syl dpnaiin) ulayl 1l Elis Ugay Loaic ail Yglalll yayisl woaall
129 .Jgr8ll LI Gl dala Gk Loaie Ugs dpny 1ilill 13 e Ylo «g el Il ule
ol 18Il 1gAc (395)9 Ul 13516 (80) Laolgs dite wle Ciod ulato duwls
dusliwyl dun-uill i oilay] bl 3929 :00 lasal Jie) asli 6ac uJl Uginl

Q)Qll roljidlg A5LE

dusliwl g Ul (Laod Al jall ple Wil LIl (Rashkovits 2019 ) duwlja CLanilg
Aol ol Josll i) oalull pilill 630 (Lo @10 AT 30 LA ol QI 2ILE
Ly 6 (63) CrinAd duilato Quulys p1eg 18upoll elalg Guroll rod=ei (o U5 Lo Lyl opilig

148



149

€EDARI

(0 2021 juodouw - 4 1443 20, (0520 &,‘ (164) aa_oll

21

Cilotb 269 degiioll dunnll Ciloioll (Lo 3ac (o UALLoll dido Lo Uilolsll (o
VA Loaic @il :laio A5l 6ac LIl LAl Luaviil youdialé (o (63)9 LAoo (455) iyl
oGl eIl O VALl Gl Joc siie il ULs duad Ao AiLa dusliwl

Jblo 11 Ughy

lojVI 8)laL d81<ioll @l ilwlya)l Wil

L1 Allwaaydunlalig uanell lojVl 8] jiio Aélulclwhall (o a2l Cuglis
il e Ellag Ayle Auifioll Qi pual Lle WiLillg (oAl WiLiRioll Go Aidle (e
ol

oLl A=ola VO Wlojul aylal EBlg e wouitall (2019) (ondl e duuly Croaaiwl
ol duiply dylally wocloinl Eqil) «WilRio Uo JA M anjg dpdunil
Igxac (240) Lrolgd dije ule o Auila Lo Guulia J1eg lojUl 8)la] L6 (BAJl Wilgiig
&l Ul :lario 5l 85 CLalll il éda gl dslgiii )l dirsl gl 16 6q lgyial
dslan| AV Wila (G9ro 1gngg Unigio oo @ud il oLl dzola VO Glojul oyl
L) yopoll Welag yials diw (11) 61l $039 Wigiw (5) (o JHUI 8l (503 Uy

Jiate diuw (11)

I8l 6392 L6 Layig WilojUl §la] Lle Wi K] (2019) JJlate dula Cioaad los
Lavijlal Jalpo) s duginll lhslagly ducloinil duoiilly Josdl Wijljgs Ayjlayl
clginl dlnyog bgllg Alasiwll dnpog JAtodl iyl wUirial dlayoe) uneAll
Glwjloodl 0aa olawil (Lo AAlilg (rodsil dlajog dnlitill dalsiwl dlayog Al
LAl 31906 (116) laolgsd dite Hle il duilare duwla Jieg .Cuijljigdl Wihal Go
wdlnyo Ylg dlawgio dajay polgi) Wilojll 8jla] rolai Ul laio (@5l 6ac Ll Cialll
duwlyadl palAs dg dyjlayl Wllpéll 63 Lo U KAUN Ulasy Jiall dlginlg odsill
Eqill) lpiiol L2 WlojUl 6)13] Jgn Utig ol Ciblaiwl WA wgio (o §9ro 3629

(Goaral Wilgiwg wol=ll Jadollgweutagl buouollg osllg

VO Wjlgallg WlojUl 6)la] Eblg) duniuo duwljag (2019) Ldliwélag Ylwn ol (lnog
duwljadl Cipalalg Wwengll daioll ladniwly dyagseuwll dypll dAlooly 6)ljg (20)
(% 22) gy Lodiu WjlgAlg WilojVl 6)1a] (e Yoduuro LAamlg Ll Elliod willjg (9) g9
Vole daio §og Alndio 6jgn) Wlojll fo Jolilg )3yl laoc) Wlilial 0ra (o
Glaloicyl 1olgi Jusol Wilay] Loudi Crois duljall dite (Lo (% 88.2) Ulg darlg wilyig
@0 Jgunn Yy (% 52) dplay] Q5L Cpalal Lo WilojUl o Joleill dpolall dlol
owQ il Ala =i\l daya 62l dawlall CLnglg unin Ai duiai doly ode Wiojll )13l



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

Ji=0i Jau sl JAaiill ae)q Cjlgallg Ulojul 6)la] vl ddviol Josl sgizollg
lojVl Wil 0 Jgal 120

AlasiwMlg duligai)l 62l Gol sl ble jiAayillodl(2016) Ulo) wi duplja cianilg
Wil O CLoa a9 AUl Wl iwgoll paliog dupsell uligdl KiAmb o CilojUl )laY
LO WlojVl &)la) Ala=iwyl (o delinell laalsyl dubgaill 624l duloo pili Lle
lgpsial (oleg Mole (359) Lavolg dise Lle Cioh dyilato dunla pie uiapil (yila
Hudi dgnill 6381 dujloo Uf Cuall @liiwl dapul dplguiell dipell wglwl
L0 WU duligill 6Ll alsil KAl Ulg wlojUl )1a) Alaiwl (Lo (% 64.1) dipwi Lo
SV a2 rod wsarell juicyl as) p5tl o Al (i oill A 1lojUl 6)laY Ala il

K OTENCY|

19U gl Lle Waesgly (2018 ) duncg (Al el dunlja Cioial AT Lils (Log
WlojVl 6)1aY LBl Angill bde Juill A ola Wl (o ol bl wlwjloo
Wlelpayl AlAilg dojUl GUiwl Jalro U 6920l Juléh) sy dolall anlgi ol
J1ngig olwsll <lwd) (o (140) Laolgs dire vle Cigy dulato duwly pe sl
ole jAp WUl deoln WA (Ko duodalall Wialsll Ul laio (3L 6ac Wl YlisWl
JWUIl dzoln Wlils 636 Jbn) fodog Wleo dujloo A0ng) W56ivoll Einiilil
VO Aol sl Ul ] Wbl LA Usbiwl lagai angillg Wlojil daslgo ule
Uwodroll iy ble Wiph LUl Wl il @ uAgi —san JAiing — cuelainl Gl Al

lojUl 8)1aY LOULWI Angil (g K6

ALl Olwlyadl ole Gl
103 Load Jiod Al ol (1o 336 L6 A8yl lwljal (Lo 310 &o Alall duvljall G i

e\n) «lwha Eo Wity EUA o Lag WlojUl 6)lalg 82U Uy A=)l Jolii  —
(2016 . Uloygul 2016 «)clo)g 212Jj 12018 [Aulacg (Al

duwl)a Go el Lo Wpiinig Ao\l 6348l 6 ALoliéqolall LLJIJ_,]:_S'L'L;)JI W Jolii  —
(2018 .\ )upoll)

Wlwla Eo ela Lo Wyilirig Wlojyl 8jla O droleqosall Glpisioll i Jolii —
(2019 Jl=Jlaie 2019 ol Auc 2014 S 1o=l)

L5y (gl (o A8yl lwhadl (e woliag dulall dunljall Lo w51l dunbi (log
l_o_@g

150



151

(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

L0 Loy Eonll G8uull Wlwhall (o BV Wl pd wwio U Goal laalail —
Uy oM =)l Cilid oWl dwpsdl wlwljall wJol (Lo A= el VA9 6a1lg duwl)a
UilojVl )lalg Ausliiwyl a8l

dsilsell Jolii LJ] déylul vilwhall o i olail pac 6 oA 4ring 6926 39 —
o Lleudl pdl ddalall e Wlhigoall o lojul 6)Jlalg Aol 6aLSI (L
UlaoVl a6 laaw dglao LJl dladl duwljall

;02N oll polwll Adviollg Auwljall Egi

g Qi duwln)l Jnao 61alAall jgni dé16a Wloglso ude Janall duwla)l woaraingi
UlinWI 2 oie) Ul il (o UL 1aJ slaylislg Grole Wlpars delun JUA (o laylni)
Jonnllwaadipsll déiping eloinll duoll JUA (o pllaill xengll daioll e
Ul Elgil (o Uegs dlall uuhal Crio AT Cia lalilnig Lad ng (o Wil ule

Loag

il il

6)1a)g AoVl 6aUd)l (o JAJ GHADN Ll dun < SYe) Qi bl CroaAil
ol Wgaylg Wlwljallg JSlwyplig ‘C'l.;..g.igi]lq Ayl Ealpodl ude AloicVu ¢lag ;ULojiJl
dulall Al JUa)l (g A’ waay dalifgll lailgn o duwlall Wlegihgo oaA]

Al

gVl iyl

g el @il gl e duadl dunha b dojill dugUl il Eon Lo Aloicl o
Auiliylg dueloinl lwlyadl »o legui JiaVl gLl

:(liiiecq duwlall &oiao

uabl digao Lo Al Gliszoall Lo Utlolsdl (Lo Wadiuiell Ciayl Soino (JgAi
ole lao ilolell aacg dalonos Ul (1) Joanll duaglg duson (125) laaac &g
oJWl gaill ude elag dyagsunll dupsll dAlooll $qiulo



(0 2021 poliuaw - A 1443 o0, (0)20 (164) aa_oJl
(1) by Joan /
uagsuwll dupell dAlooly Gypuall é Glohill alach Yy

Uallhgoll ('5J|3!UJJJQ_.O::LD.Ci Ulsoallaae

1589 966 125 uAll
260 225 25 dalll
139 86 14 Aloait)l aganll
2968 620 58 duopill ddnioll
128 179 19 gl
1504 621 67 bl
606 547 78 6)qioll Gisaoll
355 173 36 o
519 292 42 Ulila
841 440 53 Jikb
649 615 73 puic
3317 1255 145 dopaolldAao
277 102 15 Ul
13152 6121 750 oMl

Aoyl a0 dunio Lo 63)lgdl loglszoll OJ] UL ULinWl Alac] (o Janoll

&Wlg ALY dijaoy dunupl e WilaAioll LuguLio Elon Lo dilzell 6319 Jiotig
Ul o Lo Jolilll paall Ugluil olaAiwl ja =il [[Ajg Lolago (1589) puasac
Joan olaaiwl elag wilivs)l uglwl Gle sloicyl oo 266 dulall dunhal dnlall
wwliol dirsll foan Ul dio (i WAl dig=)l oan a)ani) Krejcie & Morgan (1970 )

12496 (310) ol 16319 0 (1600)1 J28) Eoinol

N6 6 duny) e doliio © (27) (o it Cilapd o Juial Gira 26 Wil LJ) W 6jub)l jaaig
Eton Jiol o (inll o duey s wrwliioll A=)l Ygild olaiiwl walpl dijrod

BleW drsgmad dumasly ol ] dodlSh iy pidl dydgmad] dumasdly Y] Slod Slolu el 05 cliglly elisy ety :odad labaill oda )
(2l81) sl vgmad] 8 dyley) Byl dumazdly D3l depdie Orgo dmazs (indS) 2l dihate & pll (x95EShl dimazs (Eman) dyosd
«By» ) LS Bilucd didgmadl dimazdly dy pidl dpdgmad) g Sl disazrg cdwiig)l Glossl) &y ) dumoslly (2l I &l d5lucdl Lagdl disazs
Ty3gmad] dumacils cply M| dilaig a3l dumosrs o(elsy]) oalo, I dalare sl dodlall bkl Coloas) &y ol dumazdly (Sewd) sl dejdlak & xll dumozilly
(Wle) P! dihis dimall diegl) &yl dimozdly (il doSlSh L psdl dimacdly (DI o ddloal) Dodgmadl dimozlly rglaz)l (2rb dipsdl)
JboeYl drolo dumazs (US) diaud] doxdlSh &yl dumasdly Aol dile) dimaz plstll Olgmal &yl dumazly (2l Gl Ol 8,23 dimozrs

e sbll dasl) dydsmadl dumacly ols¥l Cuiiss Sl s Clohs dsgmadl mazdly (5e) disgaad

152



(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

o619 A &o @0lg1y Lodg Auwljal Jao Aisell sl e Wlahioll pugiuio
Lape U9 h66 Wlolioll el le Uinll laisl &apg duwlal dno &olnoll &o
Uloioll (xglLio (Jlon] (o (% 78) iy L krg.0 (986) Lailiin ULy o Laiga OJ)
uwlil jola Lo Q! e Wlisonll o aasll U Jlicl usldl disa ol Gumapll e
ode direll Wiapbo Eujoi (2) by Joandl Qunglg wdwo JAuin lallecl yujlos Vg

a0l gl e Elag L wliloll dipsll Jgild) 8 og dunupll pe Cilo ol

) (2) PB) Jgan
Lwlilioll dirsll Ugild) L8oq 6)liaoll dunypl e Ulohioll ple direll WlapQo Syjgi

duwill  dii=lipan aac plloq)

380l Lol Ayl jie dolAioll ol

31.3% 59 188 (uclg) LeloinVl Jualillg ducgill Guson | 1
30.8% 21 68 (L&) Yudaill daolh o) Al dusoqll | 2
31.4% 38 121 (elogl) dstnill dupiall elogll uson | 3
30.6% 15 49 dslell Glal Yo Elloll jAro 4

29.7% 14 47 Ul da ol el Ayl duagsuwll duseall | 5
31.25% 15 48 (u=ow) Aol 48le\l dyrgeull dyonll | 6

30.7% 8 26 . 7
’ (La105) ualyl
31.1% 24 77 Ugla doj\lio Wign duson 8
duagul oVl dule ) dupr Al dusonll
33.3% 5 15 - HulldlegQualidisonll |
(algl) @)aly
31.7% 26 82 WAL dypadl dusuwill daaill duson |10
30% 3 10 dupriallUloaall Al duseonll |11
30.7% 4 13 QA dyrgsull s Al dgson 12
27.2% 3 11 “log” (! A 6alue] duag sl dusonll |13
31.5% 18 57 (Lauwa) Yola dojMliod GupuAall dusoall |14
daJndl ool Wiloaa) duppall dusonll
40% 2 5 o 15
(o)) unul ddnioy il
33.3% 3 9 waldl 4o i) Al duson 16

30.7% 4 13 Loalapl uALo] dupall duagsaull dusonll |17

153



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

: (2) PB) Jgan &l )
Lwlilioll dipsll Jgild L8og 8)liaoll duaypl e Wloioll ple direll Wlapbo Sujgi

dii=llman 2acplloql

n duyl e dolAioll |
! I L lolsll 1l e AolAioll ouw
33.3% 4 12 Gl ode dAolael) durgsuull dusonll |18
33.3% 1 3 Uaildaolhao pualldusonll |19
dunnlldyeqill oAl dusonll
28.59 2 7 i i A 20
° (i) yALYl A8 o)
31.4% 11 35 WALPU GAll Yol 6pajdison |21
31.7% 13 41 rod=il wlgsn) Al dusonll 22
32.1% 9 28 Wgohhll dule) duson 23
40% 2 5 (J15) ddoull aolao) pAll dusonll |24
33.3% 2 6 (Uao) uagsudl Jocll dinla duson |25
hyo wlh Ay Gag=ull soqll
409 2 5 L 26
o ol Cutitinig dAapall
40% 2 5 vecahill Josll durgsunll dusonll |27
31.4% 310 986 o)l

Auig)iaVl iAo dunio Lo 63)lg)l Wloglsoll OJ) IAUiw! ULiall alac] (o Janoll

&ton) dnpQll dall elag «Aplguiic ddyping dir=ll WiajQo Uil U sin 21069
Slgel Loyl aaell &L 269 Aulall duulall Ko dueghll dAjUioll (uélAgol
63)lg)l SIg8Jl j1o 2219 Aejgoll Jlgdll Hllon] Ulo (% 82.5) iy doils (256) 63ylgli
WG - Ly dnlall ol JloAiwl pas] - laio doils (20) wassiwl laizaliog
ko (% 76.1) duawiy Goslo (236) Cillag wiefo ol daunndl 3jigl dlgéll aae aual
B9 A9 ngy el Uazoll (o 1aa dlaiwll Jiso A9 dlwioll milgéll oo
(% 75) 9.(% 10) (1w 2qlyii Ll lale Wjleiol 3ganl

6wyl Blal

wlioll ywldollg duulall Ko Edioll daiollg lasoan Alioll UL deuln Hle ol
Gllaiwl ole Jgan Glord telnd il doils dawlg dunlhal logleo Uison Lol

154



(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

ol sl A\ (Lo ULVl C1ig AT 2 6g .A8alng ducqrigo

AT Al ygAad Cunduulal ddre) duolpegoialluailn Ay Gl :JoVl rouw sl
Wil 0da (Lo Leis JA durngrsoll Al (o Anlg

Whlie & Uo Wl «dusliwyl 6:08)1 Yulié) uarnao :odll ouaudll
. Vidaver—Cohen: Reed: & Colwell (2010 ) Lanclin

Uo La§laiwl ol 8jle (32) (o walliyg wilojul 6)lal uulid) yana o Uil ouwdll
(2000 Goloa g k").Q_J.CCUD (2018 dulncg (all e\n) Lduwl)a

(o ULl Uljue Eton e Alall jaioll pavloa Cpay uulido paaiwl 18
(133U - 1] —Gual -WLe - Losla) il ciljusdl Jond Gosls Jla

-:Guwljall agan
AUl 29a ]l equa LO AUl dunljall gy

UaLc OO Wu & Wang (2011) @3g0) ude jJlnisll U :ducgingoll aganll —
Wl %o olaAaiwl 0 loiy dusliw)l 6348l rpgaQ ol Al UM
LAusliw)l 6auG 1 Vidaver—Cohen: Reed. & Colwell (2010 )

uALYl daos dulall lsonll ude duladl duliadl Gpnisl Guiltaol agandl —
Au=oa (125) Laaac &g

«Ailatoll lailly Koo Lo bl @i 620 dWladl Guwlja)l créy il duiop agandl  —
02020 9.JqJ9 qulo U Lo 6)iQll A ¢elag

;oA ol yuulboll Uil Gaml Uil
:eln @il doild Yan Cljuial

Loog (gLl Hle aoicl 266 Ul oll G o Gonillg

‘SLalAl Ganll

Mlgoll 8)lalg 812V 633wl (Lo Utoanoll (o Gegono ule Uulddl 8lal aguuo CiAye
Laigoro Gan o Gonill sunlidll laf laule Joiiti Gl yunléoll d=alyol dypinl
Vil LA dostal At wlhusdl yasy Gelun Juasiéale] e Juailllaa 1o 69

155



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

;oS Gl

4920l LAl Egonoll pulisl LUl $a09 LAl GVl Gan vle wi =il
: ol Lo g0l LA Egonollg paisl Aoy U bl Jolo paAiwl

(3) P9) Joan
] Lwoiii Al jgaoll gl a=ulg 8)le JA (U bl Wilolso

huijl Joleo o9

huiNl Joleo  o9)

jonoliglazil ol 2200 igiaeiy eusy 92922
#40.875 14 | JlpaYlclgial #0951 1 |dusliwyl 6ausl
#5(,764 15 ##(,867 2
#5(,858 16 #5(0,943 3
#35(),798 17 #5(),846 4
*%(0.746 18 *%(0.853 5
#3#(),682 19 ##(,932 6
*#0.858 20 |blidl éalsiwl ##0.952 7
*%0.836 21 *%(0,715 1 wOULVI anqgill
#35(0,795 2 ##(,608 2
#3#(0,821 23 50,667 3
#5(0,778 24 ##(,879 4
#5(,807 25 ##(,795 5
#50.846 26 | AojVl o ozl 50,856 6
##(0,870 27 50,661 7 | Goji alasiwl
#3#(),799 28 ##(,835 8
#5(,847 29 50,851 9
#35(,826 30 #50,901 10
#5(,841 31 ##(0,816 11
*%(0.831 32 *%(,797 12

- - - *%(0.895 13

U606 (001) AWV 5qiuo Ade Jla#* 6L (0:05) UV 5qiuo Ade JIa * Al

156



157

(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

duwljadl jolaod digaodl whusdl U buiyl Wilolso UT W&l Joaall (o U_u_u
Aoild =y Wam 2581 5l Lol (0.01) Bgiulo Aic dgizo Weln Jgnoll Niugiollg
Al dawladl o Goainioll dLndinl

:eln &Ml G656 Gl Juial

0 LolA datnin Q5 ule Jgnall 8jg14 Lo Uuliboll WL daja yuls duoal o i
AwAii (0 (Lo Al A=Vl Vg dule sloieVl (o) Yiuaiaiol uuliollo oladiwl
2a2]lg Jlollg Urégll d=in o Ugaiw Jigall el kog diioho jueg Ao At
Lol WL Joleo e Uuld o (ro Aia AT Log Uuliel 81a1 il rourdi 1o Aoicl 169
Al Olpeio yupld o) Wil ous (4) owb) JoanJl (g Cronbach Alpha “éligya

(Al Yy o WL Jolzo) Loyl jan) Gilall gandl Joleog

(4) By Jgan
uwljadl jolaod LI Gandlg LI jUiAl Q5L

VildlganliJolzo  éduigralidoleo  aac

sl
0981 0963 7 AUyl 6aUS I

0921 0850 6 wlilial) LBVl dagill
(lagyralyub)

0958 0919 7 Alogllg Ala=iwl

0934 0,874 6 lario Al of Al clginl

0.948 0.899 6 Kbl galsiwl

0963 0929 7 o)Vl (Lo rodsill

Lol Uols.0 roud Cinglyi Cuun dulal Cilpsio yuld o Wbl ous @l JoaaJl (g
Wwlboll bl ude Al Jgidoll Al a9 (0.6) o AT o6 a9 (0.963)9 (0.850) (1
L0 QoaAiioll Uyldoll &ron Ul duals ellag Sekaran(2006) 23Un 2011 (Loapaic)
Upléo Wl Jolzol peupill Janll wliag WUl Yo 6345 Goya &loll dulal
L1679 (0.981 90.921 ) (w @9lrl Al a0g Cipn s Gandl Joleo Wl oo duwljall
lal=) loo i)l (6 dorAiel UuyBoll &iko LIb YIN WilolRo U JI=]

(1979 .\ >l 23Ua 2011 o piate) polell Cial yalpel xo plaaiwil) dalun



102021 ju0iuun - .4 1443 pa0, 0300

O
\ "\,/ALEDARI

(164) aa_oJl

o AT oll GSLaaYl Jylaill il

Julil i (o Gegono ude uagrall dan juislg duslal bl Julai VO Jlolicl oy
wody Lot LGy LAl (SPSS version 18) Lalall Lilaayl Aol lais AT Lal Liasyl

Joleog wsluoll wliaillg woybuall higioll Clianig :QuQingll Clelaa)l
AuuljaJl Gilisio g dirsl Clap o Wlalail Gle Wil woMisl

Auuladl 81T Wl Joleo e W bgl :ligra Ll juiay 6 eg il Julnj

A Al deusll L@ng Lo Welwll 13d Padi da il GdaAll jlianivl gl
(x) folu A forio W J8iuoll Jiioll boug JAUI L6 Ki§) loaral (yisio Uy
asLo il (o 25U 321 (y) Jor Ayl Fog Sl 1ol boing JoUU LUl yilig

oAl lanillnguil

A% olldupaillcaljgalig Eqill L")J.,!_DL'DL").OL_OXHQ'U|inJLﬂQ'U:QMQJ&oq T.test JUiAl
L 1lojul 6)J1alg AroUiwMl 6aUS (Lo JA) roaalja] ode dupljall dire Wiap ool
1066 (Hicgono Lle Unio JUAU laws Yghy il wulall juisyl lhe Ll

ojuinl lhgpi) asleyil Ay Elag

dyoleqonll uastn Al o Al T juiAY (ANOVA) olaill salal (il Jula
O1Allg ol sqiog ol uaiuas dioriollg) dunlall dire ClapQo)
ilojVl 61alg dusliiwVl 6308l (Lo JA) oaal)a) Lo (Q1hgll duliollg

Ul A&linell luwgll Uy Yorll dugizo Ul duas Ul Gljlboll yigs JUisl
ol Wlpioll of Jolgsll yo uilnn] AU Lape (e Loling Clegonoll 0da i
Uo el uleg ol Galal il Julad juisy L& 09 W59io (Wi Loy angy
Laio — A Ll Jgngl layle aloicVl (A oy 633 ioll Cljlé ol wipuni 6ac 1olgi
1A 1863 Adupn sl (uiall UA) —Ulaiag aueni sgiso @ro Jol danln
aac alj lolA 6anlgll dijlé o)l Una Juldi:lajpl Uljo (Lo déip ]l oaa 4y &ioii lo)

A6l Wljlboll 48y in roawl Layle Gling ailes 1aJg «ulijlboll

: Guwlyall yagprd Gan juial

:JoVl uarll dan juial

“Cilojl Ll 8jlaMl e Ugiog Wilayl drsliwVl 6aldl 15§57 «ode uapell 1aa yady

LoJ AT th gl odaAll jlaaiyl wg L ro;gu.ul Aoac (Lo Uardl 1aa dan wliidg

158



159

(02021 ju0iuuw - A 1443 jap ., (0300 (164) aa_<olJi

Lo409 &l 14T Lo J&iulo Jiio U Ul ude d&5lo 6)a6 (o WgLwll Iaa Ay Kol
6Jla] Lo Aol 6aLSI LV gl oAl jlanill Julag @6t (7) Joaall g ol
;oW gaill e Elag lojll
(5) D) Joan
lojUl 6)la) Lo ArBLiwl 6Ll KV Il oAl jlanivl Julad Qs

Uyl
astanyl

T
Gl (R2) aaill jlanil

Ao oll doldll

59l Ulpio I

() dugizoll

. 0.000 20.672 0.256 74.69 Cylil jladoll
dgizo

0.000 8.985 1.606 dusliwl 62Ul
xxF=80.72 | R=0506 | @igoilollzo

Wbl JUail 5l ode Ihloicl Janoll

Gl byl odaAlljlanil @dgod Ul duaiy gl Joaal VO O)lgl AU OJ| A ilUg
lo5 (P = 0.000) dugizoll \5giuro &g (1.606) JaniVl Jolwo dotd Wil Ciin (5gixo
3206 (Ao ULl 638 1iio Ul sl Loll i (8.985) uguunol (T) dosd il

il oaa UL Aalzoll s i wilojUl 8)lab—us) JAuing— §uiill ode

Y =74.69 + 1.606 x

uapn dsile Cilojul 6lalg dusliwyl 6aLsdl (L dslsedl Ui ol déylul dalsoll L
@ilo 1620l 6379 Jlado) Ausliwyl 63L6 Y dirsll Wiapdo Wlhyas 6ab) Jla Lo ailg
62119 (1.606) Jlado) Lol Lalaliol Wlojll 8)la] dulee) pailhjao 8aUj O] K8

Ao yua=llg iyl

ds\ =)l apagi Wie piay sl (R) bl Jolso Ul ol elas a6l a5l eyl —
Ul elay LAago daya (0.506) Qiord vl 16 (Gsulidly U&imoll Cilpieiol (w
SlojUl 8)1a] 6 596 Kl LdAN) Ausliwl 6308 direll CilapG o Wlhao

(A1 6 111210 ladings) duoliwdl 630l Ui o] puitls (R2) aanill Jolwo Lol —
LU Lolg (1l 111210 A01ngy) WlojUl 6Jla] 1iio (o Calal (il (o (% 25.6) itk
621l of Al 82U SILA) SAT ddT 6 Wi o Wla Ul iRi6(% 74.4) G illoda



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

Ll 2g=1 216 gl - e3goill KO A4 rod (dubigaill 63U T BULWYI A Al gl ol
AuBLiwl 6:3U8I olLAT lojUl 815 Auleo Bgiuio o 136) - Lilguirell LAl

6Ll 4383 7 il Lle Uals Gl duhall Joll uarl Jgid o) 4duw Lo g (09
“ClojVl 6)1a] Lo Ugizog Lyl dysliwyl

:dawlal) I ya gl

6alol dit=)l Wlapbo i) VO dgizo 9o 1ngT” il Gle UAel 1he Ul
o=l Geiuolly Egill : 0 dlino) duoliegoinll paniins WILiAY ApsLiwyl
(Ao gl diodlg oAl lgiw aaeg dypo sl diollg

Julaig aibaall uasy (Tiest ) juial GlinWl bbb Goace (Lo uarell 1aa dan wlidg
ULiL6 Cuila 13] Log unla JA da i)l iliél 18.6g g AUl laua =) &o olaivl Galal il
Aol 83481 ooVl pigoll ble Ylinll aoicl Yylisvl (s Guailg Jislgl

Auoliwdl 636D direll Wlapbo Wlaao KO Egill dunta il saol Gl Loto gl
;o Jganl bl ansli auagi Al Tetestyuisl oa=il

(6) PB) Joan
A8Vl 6208l L6 Egill dnla S5V Ttest JLial Q5LL

$elol Alldoll Aoyl

dsanyl Wyl
Qugioll

G9i%o He 0.407 —0.831 JaAA

0.401 —0.845 Gl

oSlanyl Juaill 5t ode 1lodel (uinll alac] (Lo yanoll

dugizo Yoro 1293 U Al Kol slalilaig @il Joanll 6xjlgll WUl £)8iwlg
(T) lots wasely Cun yoacgl) Wog dusluiwyl 6308 ditsll Wiapo Wlhjao Lo
dugizo Bqillo Aic Wilnal libla foac A48 oo daya (~0.845 —0.831) duguunoll

AusUiwl 6381 Pailhyao (o WUYIG JgI (b digieo Yok 293 U dllg (0.01)

Wlgiw dacq Aypo=dl diglly «owod=ill $qiwoll o U5 13U a0y @i Lot Lof
oAl 2166 ol 6aLSl direll Wiapdo Wihjao Lo Areihgll diollg bpall
: oW1 Joanl Wbl Al (i sl olaidl galal (ol Jula gliall

160



161

(02021 ju0iuuw - A 1443 jap ., (0300 (164) aa_<oJi

(7) PoS) Jgan

di0llg wool=ill $giuoll yailaa S5V olaivl Galal (il Julai il
Ao hgll didllg S1all Cilgiw aacqg Guposll

ALloll ool
dygizoll
5Qio e 0.447 2332 0.808 dyrosdi diall

Goiuoll
VoLl
GQixo e 0.590 2332 0.529 oAl Wigiw
5Qivo Jie 0.286 2323 1.269 duoulhgll digll
(0.05) dygizoll sqiwo

duilanyl &yl

AWlula)y duguungllF Hiioll

YQio HE 0.220 2332 1.524

anyl JUal 5L e IAlodel iall slac] Yo anoll
oy Lo Ay lay~ig @il Jgaal 63ylgdl Q5ULI elp&iiwlg

(UgiRo H9ko 3929 oA LIl AVl ASUUI Wbl ypo=ll dio kil dpuily
e Olohioly puastws) s Ausliwyl 63Ul ol disll Wiaao i Lo
(0.808) 2y LI (F) JUuisl dotd ela ta Al Cun o=l oailio wollial dunuyll
dugiso Baiulo Aic Wilnal lailva pac 248 loo 1233.2) dupn Gilaya Elag
Auoliwl 6248 D dirsll WiapQ o Wijal o dygizo G9r0 3g0g roac HJLLg «(0.05)
dcdiioll duposll puailia) b og

W90 3¢9 oac dslanyl @Sl Ciangl ol Goiuoll fikio) Auuiy .
Ulobioll sty ) dsliwyl 6:306)l hoil dipell Glagee Wi o dgizo
Crely LAI(E) Juial dotd elia u;ﬁfcugswyszm oalgin o WAiAL du~l jie
(gizo sgiuo Ale Ulnal Laila ac 34§) loo (2332) Ay Winyy (1.524)
AU\l 6a4S D digs)l WiagQ o Wijal po AYgizo 916 3909 Pac LJLLG 1(0.05)
degiioll duoleill pailginiol W og

(gl o 916 3929 oA LIl Aliaal A5t bl Sl Clgiw Hiel Qunily
e Wlohhiolu paslws) ) Qsliwyl 63Ul hoil direll Wiapao Wia| Lo
Aoud A WA AT LA wsA o)l o lagiad il Sl Wigiw WoMiAU Gl
aie Wlan] laiia pac 2581 oo ((233.2) dupn Wilayay 0.529) Cusl ol (F) juisl
Ayl WlapQ o ijal Lo Agizo 916 3909 pac LJLUG «(0.05) dugiso S9ilio



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

Geqiioll oA Clgi LQ_oq Aol 6aLb 1

(g% 03910 3¢9 e Ll ABlanYl QS bl e ilagl dioll ol il
e Olohioly pastws) s Ausliwyl 63U ol disll Wiapao Wi Lo
Ol (F) Juinl dotd Ela wahl Cyn degiioll duohgl puailio wilisl dunyll
G9iulo e WBlan| Wil oac 2458y loo #(2323) dupn Wilayay (1.269) Crsl
6aUSl digsll Wiap@o wia] o Aygizo Y90 2909 pac LJLg (0.05) dgizo
Aegiioll Ao Ag)l puailie) b og dusUiwyl

Angi” il Lle yal Gl daula ) OJWIH yapell uao) Uho) «duw Lo oJl ULl «
panilnAa Wwial AuoliwMl 6ausl dirsll Wiapdo i) Lo Qugizo Yo
Wlgiw 3309 uposll 4i9lg wrodleill sgitollg Lol 0 Alioo) Ausliegouall
Ugis0 9910 Al 3gag e drilnall QSUDI Crigl Crin “(dudihgll diollg bl
:Guwljal) GO yagall

lojUl 8jlay iyl Wlapbo Wihal Lo digio Y9ro 10l Al Lle YAl 1 a yai)
Aypolldiollgurorlill 591w allg Egillx 0 dlioo) dudlicgasalipaniln s wilisl
(Aol dyayaill caljgadlg uilAgll diollg Al Cilgiw Aaeg

Julniguaiiaallyasy o (Ttest ) Juial Ylinll @i @oac (Lo Uasell1aa dan wlilg
(i CLilA 13] Log dunla Ay dnsirell Wi U 18 6g AUl Laa ey Go olaidl galal pulull
lojVl 6)13Y LoVl Higoll ble Ylinll Aoicl lisyl (paa Gulailg Jisiof

Wlapo 0 Wlha 0 6 A8 1l duyaill Ciljgalig Eg il itnla il oy @lei Loo gl
;oI Joanl bty ansli auagi sl (Tetest ) Juisl paaiwl wilojul §jlay digsll

(8) o) Jgan

A8Vl 6208l 06 Egill dnla Y (T.test ) JLisl Q5LL

AJyall AbLlo oll dololl T o0

dflanyl  dugizoll sgiue) Ul
50i%0 0.015 —2.447 JgAaA Eqlll

0.014 —2.508 ly]|

YQio IE 0.851 0.188 \

Wbl Jail a5l ode alodel riall alac] (o anoll

162



163

(02021 ju0iuuw - A 1443 jap ., (0300 (164) aa_<oJi

dpnlal sgiso 1l angy Al Al daliinig @il Jganll 6ajlg)l bl < &iibg
—2.447) Auguin ol (T) liotd Crsely i lojul lay dirsdl Wlagd o Wla)ao Lo Eqlll
$oL0 12gd adlg «(0.05) dugizo Bgiulo Alc Witnal lailva 15§ loo Gy (—2.508

lojUl 8)1aY ol o Lo WUYIG Jg Al (L dugizo

15U 329 oA L] Wil Jganl 6)lgdl duibn oyl @il vaylubl 166 w53l dualiog
1lojUl 6)1aY rpailajao Lo b1 6 Guad Wljga Lle direll Wl o Jenal sgizo
9iuLo e Wlan] lailua pac 248 loo (s (0.188) ugiunoll (T) dosd Cisl 3
Whea ule Jgnall pac of Jgnall (u digiso §9r6 3909 oacg (0.05) dgizo

WlojVl 6l wilhjao ode A& o Auya

Wlgiw sacq duposll Aidllg wrolleill Soiwoll (o JA 1l baos Glei loto Lol
YlinWl oaaiwl 266 EULojcl“échU dii=Jlulag G o ulbjn_ok_}oa.J_O_JJQ" 19111gJl Aidllg B Al
: oW Joanl bty Al (i sl olaidl galal (bl Julas

(9) o) Jgan

di9lg woorl=ill $qiuoll uaslasa K5V olaidl Galal (il Julai i
181 ol didllg S all Clgiw aacqg dupo=ll

AslaalldNAl duldoll Goudll Glaja QuguingllF Higll

dugizoll ayall
Baiso e 0.06 2332 2.603 dupo=Jl aioll
$G9i%o e 0.126 2332 2.090 GQiuoll

B5Qiwo J1e 0.244 2332 1.418 Il Clgiaw
Soio e 0.679 2333 0.506 duolAglidiall
(0.05) Gugisoll 5qQiig

Wiyl JUaill 5l ude Alodel Yuiall alac] Yo anoll

gi®0 G9rd 3909 e L] Aslnayl QS wjlbl dupo el dioll fiwio) Aunily .
oailio wlinb dugl pe pailolios Clojul oJlaY digsll Wlap@o Wija] Lo
(233.2) dupn Wl (2.603) el Gl (F) Juisl Gots el wa Al Cun dyposll



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

9910 3¢9 oac LJULY (0.05) dygiw o 5qiuio Aic WSban] laibUa oac 258 loo
.Aeqiioll dypo=ll pailiol LQ_og Glojul 6jlay dirsl Wlagd o il Lo dugizo

gi019910 3909 oac dslnall UL VLl : ol Geiuoll uRio) duwily .
wlqii o WAL duaul e pailohio) WlojUl §)laY direll Cilapd o Eljal Lo
(2332) dupn Wlayay (2.090) Cisl Al (F) Juisl dotd el WAl 3] woollill
3929 oac LW (0.05) dgizo sgiulo Aic Wlna lailla pac 244) loo
(o=l oailgiue) 1869 WlojUl jlay Ayl Wlapao il Lo djgizo §9ro
Qeqiioll

(9120 8916 3929 o LJ] dilinaYl QI WUl 611 Wigiw Jikio) il
Wigiw WUiAL dunul j1e pailohio) WlofUl §)laY diusll Wiapbo Wil Lo
il Gl (F) Uil dogd ela WA Al Cin isuall Joll bo lagas il s Al
(Ugizo B9iuo Ale na LDV pac 248 oo (2332) dyn Winay (1.418)
1809 WlojUl 6jlaY dir=l Wiapbo W] Lo Qgizo G9L6 3g2g A LG (0.05)
A Jo=ly degiioll oA Wigiu

(g12.019916 3699 AL L] ABLA I QSN UDT i@ 1IAg) A0l Jikiol dunill
oilio WAL Ayl e pailolhios Wlojll &)lay direll Wiayao Wihal Lo
A0 Wa21.(0.506) Uiy il (F) Juisl dous LA Wahl Ciun deqiioll dpo gl
roac LY (0.05) dygizo Bgiuio Aie Uilan] Laiia pae 158) oo (2323)
dueriag) eailia) 1869 WilojUl 6jlaY dit=ll Wini@o Wia] 6 Agizo Y9L6 3929
Aegiioll

il Ole Al sl Wi duwha b SOl parell uas) Uhos «duw Lo oJl 13Uiwlg

panind wWIial ClojUl §)lay dipell Wiap@o Ehal o dgizo Yoro 12g)”

Glgiw aacg uposll 450l wrodleill Sgiuollg (Egill 0 Wico) Auolicgosall

dpbanyl QS crigl Cuyn (“dénuoll duyaill wijgally duepagl diollg Sl

L0 (Eglll dpnlal G og WlojUl 6)laY Airll Wiapa o ial (o dgizo Horo 3929
uastaall Kol @l oo digizo Wors i Ll duilaayl AN piv U s

:(Lilungliq duwlyadl Q5L

uwljall (ro Lam ATl (Aol Ll lailngig duwlall Q3L (o 332) LU loto UALRI
:oJil gaill ble dulagoll

il 02 a 34§19 lojUl 613l (o Ugizo 1§ drsliwil 6348 Ui duljall QS WAl

164



165

€EDARI

(0 2021 juodouw - 4 1443 20, (0520 &,‘ (164) aa_oll

21

AusULWYI 6:3U8IY UALYI dijro Lo Al e Wlolioll 9Joduuro LI Loric all
@il iz og Wlokioll ELli o A8 inoll Wlojil 6)la] Uund (o o) El3 Lo
il uapo Wl aiwl ule Ygnpny pails ooliwll heill 63l Glai) Loaic

AojUlelli e Ll il (Lo Piae il

638l lnoil dir=ll Wiap@ o Wlja] po Agio ¥9Ld 3909 oAy dunljall AU Galol
Lol =l PuBlgiuLo of Paegi LOMIAL il e Ula A lolU ouasilng) ) ApsUiwyl
A0 1ihgl pailio ol oAl Wilgiw of dyro el oilis of

o)Ay digsdl WiapQo Wihjao Lo Eqill dunlal sqiso 15U agag duwlyadl @5l iy
ro=llg ddimoll duyaill Gljgall :po dlico wallaall LBL Ul (un Lo Wlojul
59i0 13U &l Ll (ay od sl Wiging Guoll=ill sqiuollg

:Aawljall Glungi
AU A8 (Aol a3l (Lo Au] Jungill o) Lo £gua 16

Lo Wlalg Ugizo P& dusliwyl 63L8J Ul (o duuhadl Qi ol bl Lod 1jAd —f
wode ol ooy 130 sdyag el dunupll e Cilalhiolu Auoliwyl 6:348)l

Julso pnidi Vi élelio Eo dunupl pe uLo_bJ_oJlJ 6albJlg Uoduuoll juiAal (uun  —
ol Ul o) B o GpAall Josdl ogadi o ducplg Aasolall ode juisl
ilal 8laliolig LBULWYI N o iU LA 6)gpA JUisl diloc Ko

LA Gle e ng Al e Ulolioll Uilolellg 63L8J Lyl loiayl  —
Ul Ul el dldinell Wianiuel §ail (1aoy vin dloinoll juill Unyo
laniue o Gyl il ode Tay Lo cqid Lo Juitell Ll 298) agoallg
uitoliollg odoAll ns<Jl Gluula ade ule yapaJu ¢la Yo Al iwMl (JA0J9
Aoinoll ju<illynpé wlitAbi

6283 Ul UAodg avio Qlsgllg Las6gig WilAtiioll Ja ule Uilolellg 6alé) jon  —
Jala odl Jngill Aoy vin nanll las o lodio 1jga odaill =il wlula
ilojVl 6230 (Lo L@uQ ALl 6 ) Lo gag Ml Auiiol) Ao

Ul ela laio wiaill i Juaiill oacg wiloduioll Jonis (ulolsllg 63l polfill —
WAk o)l sl ELagVl ol bl $38) Wled ol (o Lijavill

Aianl unglgiaill ple sloievig roasial gl &ygii ule (ilolllg 6ald jon —



LEDARI

102021 ju0iuun - .4 1443 pa0, 0300

45

")

U 0 AAlooll Crifo Aiaall dungloiail duinill dyidl Of elib Vg (Lnlgill o
Al LUl ble il (Lo daslall oaa

JloVlg 6ptiollg Al Gyl e Wilakioll Lo (ilolslg L8N HUa 6jgu
Laegly Uoauhiiy LAl WAl G1b AT Kin

| (164) aa_oJl

1e WloAioll Ugdoduallg 631801 &liniy U (i AiLe 1ilojll 6)13L @11 Lorog —1
ol Lo 818 Ode Ayl

JAauiy Wialiog labhani od) dbdinoe Wlagylinng dusbiwl hins Eung
Aloingll Ul Aiiiallg Cilojul o Jolill yoiuio

Al (hlgog Aol jlaivl alub] wlirial ude ody)a’g mLC:)bufJIJ_(')Tuomg'J
Guli6in o Wlojl of WAL 0 i Loy LAl g dllg

As5logdl Cleln VU rolfVig ‘ULo_é_SLoﬂ laATlg o cloinVl aclily Uilolsll ol ]
oailn ule by Mol o Jolsill SYe

Glolioll e digredl Ul ELs sduaul e Wlokiol dgro Jis Lle Josl
aolitlg LA JUA (Lo $8a1 Lo gag Eupulll Loleillg tlorn ualniol (o
ojll danlgo Lle b KO Etonll AST dioliy \reell AL Aoy Ayl

gl

votAiill lalaa (o Gyl e Glokhiolu Wilojul 8jlal dUdinie 6a0qg Uil —¢
Eugg Wilojul é)lal dna d=ilio Waolao UgAig clioll yulao ol 8jlavl yulao &dil
)ajlao]l aaAAg Juadl 1aa dsuliog Au0ii wde wipihilg WlelpaVlg Glwlll Jua

. Wlojul 6)1a)) dojll (Alollg dyalollg dypuinyll

166



167

02021 o - @ 1443 1o, 0420

(164) aa_oJl

:&lpoll Aoils

: Gy =)l &alpoll Vo

dulja «lojUl 8)la] .(2000) .20l Ugolo uLoldag (riun 10006 ouale el
WOSlagl Lo Ulol=ll AT dang o Wlojl 8)la] pUAJ pinlic 46lgi $ao) duilato
809 - 773 4 €39 U ol 813l xa2 0 Aol 6)layl. G Al loc Lol o Auol byl
Wlingog uegill Jo=Jl.(2013) oualp) (5920« 59O pilIg :agon o Bad W5jlan
el jla Al ol Godnoll

Lo Wljgallg Glojll 6)1a] EBlg oLdi (2019) (Lonpiaie wodliely uual s
aao Al .dAlooll Lo Wiiligh Lle Ldlato Ciay gl dupsll dAlooll
dol=Jl ojlaVl

1620 21005 Lo dulall Blizell dodluro WL (2009) gl dlglnll yau
Wlogleoll japo :0)aldll wljjoll yulao youitio je Winy yno o “Ocloinyl
oo\l d=yliJl UNDP Adrag ueloinll a0 =)l j510 Go U9l JIpol AlAl oeag
.Oaioll

piril) dyilngdl 2l Wil —Jalpodl — puwll lojll 6j1a] (2009) 3010 (JMsaisll
bl &djgilig

G487 (6 UALI délnio) dumpl e Wlokioll j93 (2019) e (1 jlgh w5102
Aul)a 2030 dyag=ul duy=ll dAlooll A agid o dolaioll ducloinll duoiill
Aguw Elloll dsola ¥)guitio jue 8ljgina dlw).dylalo

d1oganll wlelnd)l Y Guuiil Yol Juw .(2004) jAs (4 Jole wouanysll
3lall Aaolao” Ulgisy duolsll 89aill Lo Gorbo GB)g TLLAg 1alo) ulallg
26— 64101 JULA “dulall luonllg duoganll ianVl (w Uglseil Pisi Auuinl
(ioVl oglel Ayl @il dsola ualypl 2004 /4 / 28

eliy g uag el Ayl e loAioll Lo Lol <Ll (2013) . Lle walao
WALl agw elloll dsola jguitio jue prinalo Wuwy.duingoll @3gol

Ml O@IAGo clal Lde dusliwyl 83Ul 1l .(2018) .aoal U rodalp] ool
A= olnd)guitio je i alo AUy .5i5 k0l 632 A1 ode Auiato Auwljy 539l
0)1a)Ig AoVl dulA wjpj)iaic ellgll

WALl e EUAGINGLBT (2018) uptall A elloll duing o

Jitilg delnll JSlg jla 0l .Cajlgalig Cilojul 6)1a) .(2012) . J5U adogoll
WALl e EUA ST GUiLio duo (2018) clinall dolsll diyall

Al dulall Gl ollg Wlisoall olai (2015) ducloinll duoiilly Josl 6)ljg

1

.10
A1
A2
13



102021 ju0iuun - .4 1443 pa0, 0300

10.

11

12.

(164) aa_oJl

iVl Galpoll: LG
Austini M. J.. Brody: R« & Packard: T. (2009). Managing the Challenges in Human Ser—
vice Organizations: A Casebook. Los Angeles: SAGE Publications: Inc.

Boin: A. Overdijki W.. & Kuipers: S. (2013). Leadership in Times of Crisis: A Framework

for Assessment. International Review of Public Administration. 18(1). 79—91.

Augustine: N. R. (1995). Business crisis: guaranteed preventatives — and what to do after
they fail. Executive Speeches: 9(6): 28—42.

Bandura: A. (1986). Social Foundations of Thought and Action: A Social Cognitive The—
ory. Englewood Cliffs. NJ: Prentice Hall.

Bateman: T. S. & Crant: J. M. (1993). The proactive component of organizational behav—

ior: A measure and correlates. Journal of Organizational Behavior. 14 103-118.

Campbell: D. J. (2000). The proactive employee: Managing workplace initiative. Acad—

emy of Management Executive: 14 52-66.

Crant: J. M. (2000). Proactive behavior in organizations. Journal of Management: 26
435-462.

Darling: T. (1998). Crisis management: prevention: diagnosis and intervention. Leader—

ship & Organization Development Journal: 19(4) 179 — 186.

Frese: M.« Fay: D.« Hilburger. T.. Leng: K. & Tag: A. (1997). The concept of personal initia—
tive: Operationalization. reliability and validity in two German samples. Journal ofi 70
139-161.

Fugate: M. Kinickis A. J.« & Ashforth B. E. (2004). Employability: a psycho—social con—

struct: its dimensions: and applications. Journal of Vocational Behavior: 65(1). 14—38.

Fuller: B. J. & Marler. L. E. (2009). Change driven by nature: a meta—analytic review of
the proactive personality literature. Journal of Vocational Behavior, 75(3). 329—345.

Griffinck M. A. Neal: A. & Parker. S. K. (2007). A new model of work role
performance:Positive behaviour in uncertain and interdependent contexts. Academy of

Management Journal: 50, 327-347.

168



169

02021 o - @ 1443 1o, 0420

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

(164) aa_oJl

Heiderich: D. & Libaert: T. (2010). Plan de gestion de crise: organiser: gérer et commu—

niquer en situation de crise. Paris: Dunod.

Huang J. L. Liao: C. Lic Y. Liu M & Hanson: B. B. (2019). Just What You Need: the
Complementary Effect of Leader Proactive Personality and Team Need for Approval.

Journal of Business and Psychology: 1—-15.

Johnson « M. E. (2015). Analysis of proactive personality in V.S air force academy cadets
: Amixed Methood study . Adissertation submitted to the Graduate Faculty of the Uni—
versity of Colorado at Colorado springs in partial Fulfillment of the requirements for

thedegree of Doctor.
Kippenberger. T. (1999). Facing different types of crisis.. The Antidote: 4(3). 24-27.

Lerbinger. O. (2012). The Crisis Manager Facing Disasters. Conflicts: and Failures (2nd
Edition ed.). New York: Routledge.

Maynard: R. (1993). Handling a crisis effectively. Nation’s Business: 81(12): 54—5.
Mitroff: L. (2000). Managing Crises Before They Happen. New York: AMACON.

Mitroff: I. (2004). Crisis leadership: planning for the unthinkable. US: John Wiley & Sons:

Inc.

Mulyasaric F. & Shaw: R. (2012). Civil society organization and disaster risk reduction
in indonesia: Role of women: youth: and faith—based groups. In R. Shaw (Ed.). Com—
munity—Based Disaster Risk Reduction (pp. 131—150). (Community: Environment and
Disaster Risk Management; Vol. 10).

Pearson: C. M.« Roux—Dufort: C. & Clair: J. A. (2007). International handbook of organi—

zational crisis management. Thousand Oaks: CA: Sage Publications.

Prieto: L. C.« & Phipps: S. T. (2009). An Exploration of Leadership Thought and an Intro—
duction to Proactive Leadership in the Context of Managing Change and Diversity. The
Journal of Human Resource and Adult Learning: 5(1) 64—74.

Rashkovits: S. (2019). The importance of the nurse leader’s proactivity and intellectual
stimulation in the nursing team workload-learning relationship: A cross-sectional study.
J Adv Nurs: 1-12.



102021 ju0iuun - .4 1443 pa0, 0300

25.

26.

27.

28.

(164) aa_oJl

Sawalha I. H.i Jraisat: L. E« & Al-Qudah: K. A. (2013). Crisis and Disaster Management
in Jordanian Hotels: Practices and Cultural Considerations. Disaster Prevention and

Management, 22(3). 210—228.

Seibert: S. E.« Crant: J. M. & Kraimer: M. L. (1999). Proactive personality and career suc—
cess. Journal of Applied Psychology. 843, 416—427.

Vidaver—Cohen: D. Reed: L. & Colwell: S. (2010). Executive servant leadership: A new
scale to test if leaders dare to care. Best Paper Proceedings. Academy of Management

MeetingdMontreal: Quebec: Canada.

Wu Ci & Wang: Y. (2011). Understanding proactive leadership. Advances in Global
Leadership: 6. 297-312.

170



171

(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

(1) §alo
dslaill Laijgn uo GLiwl
/ dupiAall dusonll i o 6alsuw
allaaon
(o @ilapg alll donyg pAyle ol

Q=i Ko Aol GG PAISUILL (O ALY Lo cjn ELASTIWL oAl gyl
dumpll 16 Wlokioll 8)la] (o QusUiwYl 638N :EgAg0 Jgo agoroll Yluiwyl
GG noill el duwladl oda (o Arsliwl 634&IL And) g > gVl Ul Wlojll)
oo JAuin J1biuell dasgol Ayl Yol dulall slaloll oueaismiay sl
Ve Las Gusbitedl JUial (o 1xoiel Yiall Ul Cung 7 Aty Wipusd Glan] yap)
d5)lito) ualdl A8nio Uo ilguite JAuin Gusonll Uil o0 266 dyilgiiell diys

A4 )uiLollg EMaVL oAl elay duulall (o layguuio

Gupljadl waa) doaa g ool Aliwl Clpd o6 (e Aoyl mliorAai o (upall gasig
Aol (o Lauo LLoJJ i) loyg o Alaiwl Aoy ule Agiy dulall oaa elay Yl dun
AP bl i)l dAnio b 6jgnll Joili oAy dicgingollg

ool Ca Ul UAlLEY Ul pasin () Wlogleo (o lay ap Lo &ron

Lde uulg dokhioll (o 3gag0ll ol Eslgl yulwl Lle ALyl Ygid Ul vy
LAunn gl lwlio aigyi Lo uwluw

JI§w JA) anlg juial olol (v) &uags dulayl bap

(o 6l il & o Jol=ill rody wogquu (lJU lole (oAiglig rphagan oL Jado
LAl sgioll ble Yg i alilag Ulg ol dupu duzonll

ool L)yl Juja roadalsalg

kshmlan@gmail.com J1oJ\l bde Jnlgill (Aol



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

G Al il el

Aol dila) Jléoll Eupoll 56| dolle &g 4o

rowoL2ill Sglioll

Wewls [ | useselsy [ ] uwgueadivo Jsl [ |
o] s [ ] AYMEN!

5OU_OH57D <iuJJ5ouJ130uoD u.cslom:aoD Uyl diall

A8 Jo=i Ll dokaiol Egi

Qosgdmwgol | dailoduwdo| | (dulahdpaduzon [ ]
.................... 254l D

Ly Josi il i dasl Joc Jlao

soces [ J oo [ ] ooy [ ]

:lal dokiioll o Sl Cilgiw

Glgiw 10 (oS8T || Wigiw 10 Gl wilgiw5 0o || Uslowigiws [ |

J I:Iro_su I:I ?LDLO]SH@JD!L'J_C@J___J_JAJE)JQJJ_LLQQJJ" oXa¥| IUﬂgJ_w", Ja

172



173

02021 o - @ 1443 1o, 0420

(164) aa_oJl

:uwljall jolao Ll

A 6wVl 62l :JqVl jgaoll

2ligiVL dyladl Gl jiedi | 1
Al alayidollg Ul bde

ol QI Oe pu=il Jouy - | 2
6316 J16 o larn o) &oqLl
AolAioll

Ul Glolnioll 02 6al6 1 8i%) | 3

A9 g LeAhqolldloleo

jlaul Ol (o AT 6ald
JosJl

VO HAQTL Ayl Al jalsf 4
JL6 0 o Ll wlgall
L8 oll sUa AU ULA)l

Wldliniollg wlAlpioul 8l | 5
AyhMluhud las g udll
dolniolu

dolhiolloaa 6al6 ooy 6
UI E o . | g | 3—.1. .- LJ.
Ao Gganlldloing

aAa)uitoy dyjladl claldl jiodi | 7
19110l o dulgduuoll




102021 ju0iuun - .4 1443 pa0, 0300

€EDARI

g
<\|
4D

(164) aa_oJl

Lol 8)laY LBULWYI ARG LI Jgaoll

AT Aygladl Gl USl oda
J16 Wlojul tigan wipbéo
Lajgan

WlojUL quiill dolhiol
Aloinoll

ole dolhioll 626 UnyA
Aojll Wlwio Lle Wil

dulAlal JosJl @iy auto oo
ole Wil duajallg
ojUl Cigan Jloinl vilpigo

wde dalhioll 636 Un AT
ANl doj\l Ajlgoll jrani
GojJl vlio

6)28]l Golhioll ququuio llio)

VO A6l o]
deln ode dunwgoll
dojUl dlanlgo) Ao ninA
Aloinoll

A1) dnrnlg UlotlRi Ang
ilojul o Jols il duoia

danlgol drolall digrolu
Aloinodl Clojul

uarnAai ode 6audl yapaj
ojVl danlgol dojill yjlgoll
Lajgan Ja

Ulanll &o Guuii ang)
o)lay dnlallg duogAanll
Lilojul

174



175

(02021 ju0iuuw - A 1443 jap ., (0300

\ "‘,/ALEDARI

(164) aa_oJl

)il o Al elpn] 00
Glojyl danlgol Alasiwl
Aloinoll

duorAiill doldil s
Ulojul darng ol rodla alasiwl
Algingll

Guwlioll nin Al 6aUS I A
CilojVl Ul (o Jul&ill

14

(Lo 2AUU wgré Il Juaivl ol
ojVl Lavip Gl Yl Bao

15

Jol=il aic v16g)l Jole AA§)
JuicVl (usy Ulojll Eo

16

Jale JAaiin Golhioll At~
aypinlg Aol 3jlgoll ELon
ojll clginy

17

QojUl Jje Lle 62081 Jo=i
Aol Al (e Loylilg
dalhial

18

VO 6308l duglgl g A
AojU1)UT jUiLijl oea

19

duwliodl hin Al 6aUSII EuAj

o=l Egl dalziwl Jgo
GojUl claviil Ay

20

dojWl Ulalinyl A~ ol
AojUu il Ll dalingll &slgol)

21

Ol dnuhi VI ol 63Ul Auag)
QIguLio Loy o &jluiriy Ul uiny
LojVl (Lo Lolil diolAioll

22

(Lo degon o 6aUS) A3 A
Alayil elal roudi Clpbgoll
GojVl Ay UiVl

23




(0 2021 poliuaw - A 1443 o0, (0)20

"

ALEDARI

)

)

(164) aa—2aJI

dyolle] AUL) Aungi oy
Nl Jga (uag@imel)
(00 L2149 ojVl Lavi iy il
oo Jolxill

24

déleioll N Al 6348 A=)
Balsiwl dlayol dslaill A3ty
Jlocl sl Eagll

25

ol dolaioll L6 63UHN 331
12 Laio pd=ill o il bleil
GojUl Ul (Lo cLaijyl

26

hih A Ayl og WL A o]
aylul WlojVl 6)1a] Qolpg
Jol=ill —lainuniang)-
A8 o)l Ulojul o

27

L0 U AU Lo 62Q1I o
&g aic ol hin Al
Auli6im o)l Cloj\ i Al

28

Ulw)loo (o 6211wl o
Jol=il Lo Gl Wl wgoll
WlojVl &o

29

wde g bgll Lle a8l Jo =i

ol Wlhg g sUasyl o
danlgo Uil Lo Lacyil oo
L0165 Lle Joslg dojll

30

s ode 6aubl Jo =i
Adsrioll Gl wlraglul
Uilojll tigan jlpAad &iol

31

UiVl dolay KLainy od
(Aot EaloA wliagluilig
ALSi1 6 Lo 6alQLwI

32

176



b ulpiwl guiajubianig &0lg
:y-Ujalell Haiamg yo olcill

dolip v a ulLabigl olce ylc (GLuailly
Oloc ditaluy yimollLyjaill uan Aillamcgoll







179

(02021 ju0iuuw - A 1443 jap ., (0300 (164) aa_<olJi

(o plei)l Oyl yiw] @uini ubanig gélg

U4 aloll pi aang
quanAil aaesll aolipy ooy d UL Yl mwleo ale @unilu
Uloc dilnliuy giaoll Q)i

a0l Ylala ( Aton Cii 63100 Ayl polj o allage iy Jol
hamida2010@moe.om amall657@moe.om
szl e (1 pnl gy aingo
m.yuarabi@moe.om

Uloc dilnl - (olzoll pdaoll Lnill puanAill aasoll

:ualAigll

Uil Glaghiwy Al polzo Guhi &6lg Aoyzo Ol dwlnl Cioaa
Uro 20l Jugln Goaal elisl paad dolip clavil a =y guhill paanlgi oall banillg
i (oo WAl Lwolso Uo lolso 20 (o duljall dire CiigAaig yoaphi dang
Utol=ol) (daol il punnAill aas oy Wnbpl poloel) Guaill dolipdl o
aaioll Lle dwlall Waeicly Wuuwla Jrole 630 rolwl Ballg dilguiic Aoy

LMol Guph e Wbl i o 2 69w gl

Crall oS Lediro YA Wlnyiliw (uaioll ulhisgiue Ul od] duulall Cilingig
odel duni le Ulna Laglgifill W agig il pdsill uitagiliiwyl Of Q5L
als Wgurioll Laanlg LUl Wbanail jpl Ui duwhall Cranglg wdulnilly oleiall (o
dunla deld jrani ©a9ioll Jolall jui vuila loiy délinell jalnollg wiliteoll 16gi

aalinoll pdsil Glnilyin] Jisdi oo diigoll jabaoll 1ogio il

Utol= ol doaall Uil duyyad dolpy 31015 (0 Jlroiwll duulall Cngl A5l egia (og
Wihlaol (oleoll Wiliol ule sl Jal Yo Josdl diy (o Guhill Lils jis]
banill ode wl<illg fuglinoll Guicell

CLLQLLQ.O.” GlolAall

- OAUl olo) ol dolpdl il fldsilio. =il lsilyiu]



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

The reality and challenges of applying learning
strategies from the point of view of trainees:

Applied to mathematics teachers graduates of the specialized institute of
professional training of teachers in Oman

Amal Abdullah Zahir Al Rashidiya Hamida Humaid Khalfan Al Mufrijia
amal1657@moe.om hamida2010@moe.om

Murshid Nasser Hilal Al Yarubi
m.yurabi@moe.om
Specialized Institute for Professional Training of Teachers - Sultanate of Oman

Abstract:

The study aims to identifying the reality of applying teaching strategies by math teachers
and the challenges they face after participating in a long—term in—service training program
from their perspectives. The study sample consisted of 20 math teachers. They were selected
randomly among those who participated in the training program of math teachers that lasts
for two academic years at the Specialized Institute for Professional Training of Teachers. The

study followed the qualitative approach. and data were collected through interviews.

The study revealed that the level of trainees’ application of the strategies was high. and that
active learning and technology employment strategies got a higher rate of interest and ap—
plication. In addition: the results showed that the biggest challenge the trainees faced is the
limited availability of different aids and resources: while the most prominent solution im—
plemented was equipping a special room for mathematics with specific resources to activate

different learning strategies.

Based on the given results: the study recommended the continuity of implementing teach—
ers’ in—service training programs: which enhance workplace applications in order to ensure

teachers acquiring the required professional skills: and to overcome challenges.
keywords:

In—service Training program: Teaching strategies: Challenges: Solutions.
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Figure 39: Exp 4.2 Linear Regression Model
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Figure 40: Exp4.2 Multilayer Perceptron Model
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Figure 37: Exp 4.1 Linear Regression Model
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Figure 38: Exp4.1 Multilayer Perceptron Model
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Figure 35: Exp3.2 Linear Regression Model
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Figure 36: Exp3.2 Multilayer Perceptron Model
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Figure 33: Exp 3.1 Linear Regression Model
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Figure 34: Exp 3.1 Multilayer Perceptron Model
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Figure 31: Exp 2.6 Linear Regression Model
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Figure 32: Exp2.6 Multilayer Perceptron Model
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Figure 29: Exp 2.5 Linear Regression Model
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Figure 30: Exp 2.5 Multilayer Perceptron Model
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Figure 27: Exp 2.4 Linear Regression Model
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Figure 28: Exp 2.4 Multilayer Perceptron Model
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Figure 25: Exp2.3 Linear Regression Model
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Figure 26 : Exp 2.3 Multilayer Perceptron Model
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Figure 23: Exp 2.2 Linear Regression Model
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Figure 24: Exp 2.2 Multilayer Perceptron Model
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Attachment no.2: Result analysis for set2 Experiments( Exp1.1,1.2,1.3,.1.4,1.5,1.6)
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Figure 21: Exp 2.1 Liner Regression Model
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Figure 19: Exp 1.6 Liner Régression Model
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Figure 20. Exp 1.6 Multilayer Perceptron Model
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Figure 17: Expl.5 Liner Régression Model
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Figure 18: Exp 1.5 Multilayer Perceptron Model
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Figure 15 : Exp 1.4 Liner Régression Model
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Figure 16: Exp 1.4 Multilayer Perceptron Model
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Figure 13: Exp 1.3 Multilayer Perceptron Model
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Figure 16 : Exp 1.3 Linear Regression
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Figure 11 Exp 1.2 Linear Regression Model
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Figure 12 Exp 1.2 Multilayer Perceptron Model
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Attachments

Attachment no.1: Result analysis for setl Experiments ( Expl.1,1.2,1.3,.1.4,1.5,1.6)

Figure 9: Exp 1.1 Multilayer Perceptron Model
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Figure 10: Exp 1.1 Linear Regression Model
Mortality Rate AUT - F - 15 to 64

0.0025
0.002
0.0015
0.001
0.0005
0

1955 2000 2005 2010 2015 2020

e Rpg]  =——forecast

230



231

02021 o - @ 1443 1o, 0420

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

(164) aa_oJl

cation of Machine Learning Within Actuarial Work. Institute and Faculty of Actuaries.

Pant, A. (2019, Jan 11). Workflow of a Machine Learning project. Retrieved from to-
wardsdatascience.com: https://towardsdatascience.com/workflow-of-a-machine-learn-
ing-project-ec1dba419b94

Petneh’azi, G., & G’ally, J. (2019). Mortality rate forecasting: can recurrent neural net-
works beat the Lee-Carter model? arXiv preprint arXiv:1909.05501.

R.Darabi, H., Tsinis, D., Zecchini, K., FWhitcom, b., & Liss, A. (2018). Forecasting
Mortality Risk for Patients Admitted to Intensive Care Units Using Machine Learning.
Procedia Computer Science, 140, 306-313.

Richman, R. (2018). AI in Actuarial Science. SSRN 3218082, 53. doi:https://dx.doi.
org/10.2139/ssrn.3218082

Safitri, L., Mardiyati, S., & Rahim, H. (2018). Forecasting the mortality rates of Indo-
nesian population by using neural network. Journal of Physics: Conference Series, 1.

Sedkaoui, S. (2018). Data Analytics and Big Data. John Wiley & Sons, Incorporated.

Taylor, J. (2020, Sep 8). What is data science: an actuarial viewpoint. Retrieved from ac-
tuaries.org.uk: https://www.actuaries.org.uk/learn-and-develop/lifelong-learning/what-
data-science-actuarial-viewpoint

The Intricacies of Actuarial Science. (2014). Ipswich, Massachusetts : Salem Press.

Unlii, R., & Namli, E. (2020). Machine Learning and Classical Forecasting Methods
Based Decision Support Systems for COVID-19. Computers, Materials, & Continua,
64(3), 1383-1399.

Widyahastuti, F., & Utami Tjhin, V. (2017). Predicting students performance in final
examination using linear regression and multilayer perceptron. 2017 10th International
Conference on Human System Interactions (HSI) (pp. 188-192). Ulsan, South Korea:
IEEE Xplore. doi: doi: 10.1109/HSI.2017.8005026

Woody, B., Bornemisza, O., Checchi, F., & Sondorp, E. (2020). Types of mortality rates.
Retrieved from Ishtm.ac.uk: http://conflict.Ishtm.ac.uk/page_02.htm

Yildiz, B., & Bilbao, J. (2017). A review and analysis of regression and machine learn-
ing models on commercial building electricity load forecasting. Elsevier ,Renewable and

Sustainable Energy Reviews, 1104-1122.



102021 ju0iuun - .4 1443 pa0, 0300

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

(164) aa_oJl

for forecasting precipitation based on large-scale climate signals. Hydrological Sciences
Journal, 61(6), 1001 -1009. doi:doi.org/10.1080/02626667.2014.966721

Deprez, P., Shevchenko, P. V., & Wiithrich, M. V. (2017). Machine Learning Techniques
for Mortality Modeling. European Actuarial Journal, 7(2), 337-352.

HAINAUT, D. (2018). A NEURAL-NETWORK ANALYZER FOR MORTALITY
FORECAST. Astin Bulletin, 48(2), 481-508. doi:doi:10.1017/asb.2017.45

Institute and Faculty of Actuaries. (2018). What data science means for the future of the
actuarial profession: Abstract of the London Discussion. British Actuarial Journal, 23.
doi:https://doi.org/10.1017/S1357321718000053

Janssen, F. (2018). Advances in mortality forecasting:introduction. Genus, 1-12. doi:doi.
org/10.1186/s41118-018-0045-7

Lantz, B. (2013). Machine Learning with R. Packt Publishing, Limited.

Levantes, i., & Pizzorusso, V. (2019). Application of Machine Learning to Mortality
Modeling and Forecasting. Risks, 26.

Lorentzen, C., & Mayer, M. (2020). Peeking into the Black Box: An Actuarial Case
Study for Interpretable Machine Learning. Swiss Association of Actuaries SAV.

Marr, B. (2019). Artificial Intelligence in Practice : How 50 Successful Companies Used
Al and Machine Learning to Solve Problems. John Wiley & Sons, Incorporated.

Meier, D., & W uthrich, M. V. (2020). Case Study 9: Convolutional neural network stud-
ies: (1) anomalies in mortality rates (2) image recognition. Zurich: Swiss Association of
Actuaries SAV.

Noll, A., Salzmanny, R., & W"uthrich, M. V. (2020). Case Study: French Motor Third-
Party Liability Claims. Swiss Association of Actuaries SAV.

Olsavszky, V., Dosius, M., Vladescu, C., & Benecke, J. (2020). Time Series Analysis
and Forecasting with Automated Machine Learning on a National ICD-10 Database.
International Journal of Environmental Research and Public Health, 17(14), 4979.
doi:DOI:10.3390/ijerph17144979

OpenLearn. (2020, Sep 17). Measures of mortality and morbidity. Retrieved from www.
open.edu: https://www.open.edu/openlearn/health-sports-psychology/health/epidemiol-
ogy-introduction/content-section-2.1.1#

Panlilio, A., Canagaretna, B., Perkins, S., Preez, V. d., & Lim, Z. (2018). Practical Appli-

232



233

(0 2021 juodouw - 4 1443 20, (0520 (164) aa—2aJI

appropriate collaboration will direct the implementation in the appropriated path as actuaries
can interpreted the resulted values based on their filed context. Where computer scientist can
design the experiments-environment based on the actuaries precise requirements for optimal
technology deployment.

It is planned to use R software to analysis different algorithms instead of Weka to have fur-
ther flexibility in modifying the machine learning models. Moreover, for validation purposes,
it is planned to run the used datasets in this research in the traditional statistical forecasting
model based on lee-carter model; to compare the efficiency between the machine learning

models and the traditional models.

Acknowledgment
The researcher would like to thank the Public Authority for Social Insurance in Oman for
their support and engorgement to accomplish this research. Moreover, I would like to thank
Dr.Eman ALAbri for her advices related to machine learning environment. I would like to

thank Dr.Asmaa Al Marhubi for her effort in spreading research opportunities.
References

1. Bhattacharjee, I., & Bhattacharja, P. (2019). Stock Price Prediction: A Comparative
Study between Traditional Statistical Approach and Machine Learning Approach. 2019
4th International Conference on Electrical Information and Communication Technology
(EICT) (pp. 1-6). Khulna, Bangladesh, Bangladesh: IEEE.

2. Big Data Task Force. (2018). BIG DATA AND THE ROLE OF THE ACTUARY.
WASHINGTON, DC: American Academy of Actuaries - Big Data Task Force.

3. Booth, H., & Tickle, L. (2008). Mortality Modelling and Forecasting: a Review of Meth-
ods. Annals of Actuarial Science, 3(1-2), 3-43.

4. C. Chambers, J., K. Mullick, S., & D. Smith, D. (1971, July). How to Choose the
Right Forecasting Technique. Retrieved from Harvard Business Review: https://hbr.
org/1971/07/how-to-choose-the-right-forecasting-technique

5. ChalkmAlan, & McMurtrie, C. (2016). A Practical Introduction to Machine Learning.
Casualty Actuarial Society E-Forum.

6. Choubina, B., Khalighi-Sigaroodi, S., Malekian, A., & Kis, 0. (2016). Multiple linear
regression, multi-layer perceptron network and adaptive neuro-fuzzy inference system



(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJI

Collaboration between actuaries and computer scientist

Data science enhancing statistical analysis by utilizing computer science technology which
adds an advantage to actuarial science. Due to the big data production, huge data required to
be analyzed. Therefore, to produce an accurate actuarial conclusion with minimum errors and

efforts, data science techniques are highly recommended to be implemented.

If the actuary employs a model that use other areas of science such as data science, the model
should be transparent to allow the actuary to understand how the model is processing the
input in order to produce the output. As the fairness of the calculations will affect the results

of the actuarial analysis. (Big Data Task Force, 2018)

Transparency of actuarial model processing

Due to the complexity of building an actuarial model, some institutions get contact with spe-
cialized companies to generate actuarial reports based on the institution’s variables inputs.
This can be considered as black-box processing as the institute does not know what is hap-
pening to process their data and produce the final output (actuarial report). It is highly recom-
mended for that actuarial profession to have a clue on how to measure the accuracy of the final

actuarial report to give a more efficient analysis. (Institute and Faculty of Actuaries, 2018)

Conclusions and Future Work

Computer science technologies are injected repeatedly in most the other fields as IR4 is
encouraging technology deployments. Data science with artificial intelligence provide op-
portunities to improve the quality of actuarial science applications. This empirical research
study has explored the areas where machine learning can support actuarial science imple-
mentations. The scope of the experiments is on forecasting mortality rate as it is one of the
critical values in the actuarial report. Two machine learning models are deployed for fore-
casting purposes. Both models are under time series forecasting categories. The first model is
linear regression (LR) as one of the linear techniques where the second model is multilayer

Perceptron (MLP) as one of the neural network techniques.

The results indicate that LR converging better in a small dataset with less fluctuated pat-
tern. MLP shows better forecasting results with a larger dataset with a vibrated pattern. The
research is recommending using artificial intelligence methods based on the dataset type

and with cooperation between actuaries and computer scientist. This type of problems, the
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Figure 8 :

Female forecasting show lower error than Male forecasting

MAEP for MLP model in Set2
experiments
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Dataset analysis

As per the results observed in this research experiments; the selection of the appropriate
machine learning model is depending on the size of the dataset and the pattern. For larger
datasets, which exceed 20 records; it is recommended to use neural network techniques such
as Multilayer Perceptron (MLP) Model to have better results in forecasting. Moreover, neural
network techniques are converging better with vibrated dataset due to their deep learning
mechanism. Linear Regression (LR) Model is more suitable when we have a steady and
small dataset.

Artificial Inelegance (AI) Challenges

Al is not just a technology to be deployed on an outdated business model. There should be
a careful investigation of the challenges faced by the business to identify the areas where Al
can be addressed. Moreover, to outsource Al project could not deploy Al efficiently unless
the business develops awareness and skills in-house. Besides, the quality of data will have
a high impact on the successful Al deployment. Therefore, the business that creates a data
strategy that identifies their needed critical dataset, can use Al ideally. To run an Al system
smoothly, the IT infrastructure in term of storage, processing and networking should meet the
Al requirements. (Marr, 2019)
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Figure 8 Comparing error between LR and MLP for Set3 and Set4 experiments

The observations of these three sets indicate that LR shows better convergence then MLP if
the used dataset is small. LR shows less error with Setl since the dataset consists only of 14
records and the same is applied for Set3 and Set4 where the dataset records are less than 10.
On the other hand, LR shows more error when the data set is huge as in Set2 with 92 records.
MLP is a neural network technique that shows better results with a larger dataset as it learns
from the pattern more efficiently than LR.

The Second observation is based on the gender differences

The female mortality rate forecasting has a higher error based on MAPE than male mortal-
ity rate forecasting in Setl results as illustrated in Figure 9. Under similar variables in term
of country, age-range and covered time period. When we analysis the historical data of both
female and male of setl, it is observed that female dataset has more fluctuation than male
dataset. The models used for forecasting is a linear type. Therefore, it can be concluded that
LR will not suite the dataset with a vibrated pattern. One the other hand, MLP is converging

better with vibrated dataset as demonstrated in the results of Set2.
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Figure 5:

Comparing error between LR and MLP for Set1 experiments
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Table 6 :
Comparison of Mean Absolute Percentage Error (MAPE) between two Machine Learn-

ing Models for Experiments of Set3 and Set4 for Omani datasets

Experi-  MAPE for Linear The Ex-  MAPE for Multi- The Experiment
.mentno  Regression Model perimen:)lcl?si ey Perc;}[)(t)ré)eli chart output
Exp 3.1 % 6.268535 Figure 35 % 5.902037 Figure 36
Exp 3.2 % 8.424093 Figure 37 % 9.748061 Figure 38
Exp 4.1 % 4.833292 Figure 39 % 9.748061 Figure 40
Exp4.2 % 1.307691 Figure 41 % 4427492 Figure 42

The first observation is based on the size of the dataset
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Setl of experiments consist of 6 sub-experiments. The machine learning models are trained
for historical data of 14 years from 2000 to 2014. The forecasted data are from 2015 to 2019,
a total of 4 years. The overall results indicate that the Multilayer Perceptron (MLP) Model
convergence to the actual data is less than the Linear Regression (LR) Model. This indication
is based on MAPE error calculations as illustrated in Table 4. To visualize this observation,
the chart in Figure 6 shows that the error parentage produced by MLP is more than LR.

In contrast, the experiments result of the set2 show that MLP convergence is better than LR.
As the error percentage of LR is higher then MLP as listed in Table 5 and visualized in Figure
7. When we see the results of Set3 and Set4 in Figure 8, it has been founded that LR conver-

gence is better than MPL similar to the observation of Setl experiments.
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Table 4 :
Comparison of Mean Absolute Percentage Error (MAPE) between two Machine Learn-

ing Models for Experiments of Set1

Experi- MAPE for Linear =~ The Experiment =~ MAPE for Multi- The Ex-
.mentno  Regression Model chart output layer Perceptron  periment chart
Model output
Exp 1.1 % 14.65747 Figure 12 % 15.31626 Figure 11
Exp 12 % 7.681767 Figure 13 % 23.12841 Figure 14
Exp 1.3 % 22.137 Figure 16 9% 15.46709 Figure 15
Exp 1.4 % 4.880639 Figure 17 % 17.3857 Figure 18
Exp 1.5 % 14.19928 Figure 19 % 29.75307 Figure 20
Exp 1.6 % 5.014843 Figure 21 % 39.71684 Figure 22
Table 5 :

Comparison of Mean Absolute Percentage Error (MAPE) between two Machine Learn-

ing Models for Experiments of Set2

Experi- MAPE for Linear  The Experiment MAPE for Multilayer The Experiment

.ment no Regression Model chart output Perceptron Model chart output
Exp 2.1 % 121.6958 Figure 23 % 5.19971 Figure 24
Exp2.2 % 50.58228 Figure 25 % 30.93399 Figure 26
Exp2.3 % 61.98623 Figure 27 % 16.0336 Figure 28
Exp24 % 50.58228 Figure 29 % 30.93399 Figure 30
Exp2.5 % 25.32646 Figure 31 % 20.02429 Figure 32
Exp 2.6 % 13.67317 Figure 33 % 14.76293 Figure 34




(0 2021 jr0duun - 4 1443 jo0 . (0420 (164) aa—2aJl

15years old to 64 years old; the last 2 records are eliminated from the model training to be

used for validation purposes.

Each set of experiments run twice in the machine learning environment. The first run uses a
linear regression model. The second run uses a multilayer perceptron. The results analysis is

discussed in the following section (section 6)

Results and Discussion

The main aim of the result analysis is to observe how the model is converging towards the
real values. Two models of Machine Learning are deployed; Multilayer Perceptron (MLP)
Mode and Linear Regression (LR) Model. The model takes historical data as an input, and
generate a predicted data as an output as illustrated in Figure 5. Therefore, the results will be
a prediction of five to four years as in Experiments setl and set2 since we have more than 20
records. Otherwise, the results will be a prediction of 2 years as the case in experiments of

set3 and set4 because the available records are less than12 record.

Figure 4 :

Data in the Experiments

le_hll . h' Farecnsted BAortality
I r
e Mac !FIE Rate joutput)
Learning
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MAPE = (- I tactuai-forecast} yc1 1 (®)

Equation 5 Mean Absolute Percentage Error (MAPE)

To measure the quality of the prediction; MAPE (Mean Absolute Percentage Error) is calcu-
lated via Equation 5. MAPE give the error percentage on how far the forecasted values from
the actual values. The calculated MAPE of the results from the three sets of experiments are
listed in Table 4, Table 5, and Table 6. In each table, there is MAPE for LR model and MAPE
for MLP model. The Experiment chart output referring to the corresponding chart per experi-

ment. All the resulted charts are listed in the attachments.
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Table 3 :
Experiments Specifications
Experiments Year Range Demographic info
Country Gander Age-range
Setl |Exp 1.1 |20 records 2000 - 2019 AUT F 15 — 64 (49 years
Exp 1.2 AUT M interval)
Exp 1.3 BEL F
Exp 14 BEL M
Exp 1.5 SWE F
Exp 1.6 SWE M
Set2 [ Exp 2.1 | 97 records from 1921 to 2018 | AUT F 35-39
Exp2.2 AUT M
Exp2.3 AUT F 45 -49
Exp 24 AUT M
Exp 2.5 AUT F 55-59
Exp 2.6 AUT M
Set3 | Exp 3.1 | 12 records from 2007 to 2019 | Oman F ALL population
Exp3.2 Oman M
Set4 | Exp 4.1 | 10 records from 2008 to 2018 | Oman F 15 — 64 (49 years
Exp 4.2 Oman M interval)

For the setl experiments, the dataset consists of 20 records; the last 5 records are eliminated
from the model training to be used for validation purposes. Setl consists of six sub-experi-
ments where year-range variable is fixed to be from 2000 to 2019 and the age-range is fixed

between 15 years old to 64 years old.

For the set2 experiments, the dataset consists of 98 records; the last 5 records are eliminated
from the model training to be used for validation purposes. Set2 consists of six sub-experi-
ments where the year-range variable is fixed to be from 1920 to 2018 and the country is fixed

for one country which is Australia.

The experiments of set3 and set4 are covering the Omani dataset. Set3 consists of 12 records
and cover the entire population; the last 2 records are eliminated from the model training to

be used for validation purposes. Set4 consists of 10 records for a specific age group from
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HMD (Human Mortality Database) is used in this research paper because it contains the re-
quired number of records that support the methodology followed in this paper. As the dataset
records are big enough to allow Machin Learning to learn better and gives more accurate
results. HMD is a non-profitable organization. It aims to provide mortality and population

data to whom interested in the history of human longevity.

The Mechanism for Machine Learning Model Training

Weka is used as a software to deploy a machine learning modelling approach. It is an open-
source environment for knowledge analysis (www.cs.waikato.ac.nz). It is developed by the
University of Waikato from New Zealand. In this research, Time Series and Forecasting is
used for mortality rate prediction. Weka environment accepts the dataset in a different format
and converted to its own file format *.aarf. The dataset used in the experiments is in *.csv
file format. Weka forecasting tap includes the machine learning models which are used for

forecasting purposes based on time series techniques.

The supervised learning techniques are used to train the model on the prepared datasets. Two

models are selected which are Linear regression and Multilayer Perceptron.

In order to study which model gives better forecasting for the mortality rate pattern; The
model training is divided into two groups of experiments. The division is based on two fac-
tors. The first factor is based on the covered years-period to study the efficiency of the model
training based on the amount of historical data. The second factor is based on demograph-
ic differences which involve different countries, different gender, and different age range.
Based on these two factors, four sets are created. Each experiment set are tackling four vari-
ables which are year range, country, gender, and age range. The experiments specifications

are illustrated in Table 3.
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The historical data is actual mortality rates calculated based on official records through math-
ematical equations. For example, the crude mortality rate includes all deaths causes, in all ages,
and genders as illustrated in Equation 3. Where mortality rate for a specific age group can be
calculated via Equation 4 (Woody, Bornemisza, Checchi, & Sondorp, 2020; OpenLearn, 2020)

Equation 3 crude mortality rate

crude death rate per ' - « - population = (The number of Deaths in a calender dy)/
(Extimated mid_year poplation thatyear) ®%-=« ("

Equation 4 mortality rate per age group

the age speceifc death rate for the group '@ — VE per ' - - - papulation =
(The number of Deaths among people aged " * = %4 in a calender dy))
(Extimated mid_year poplation aged Y@ — € that year ) xVsas (£

The followed approach consists of four stages: the dataset preparation, the model processing,

the output analysis and finally the result validation as illustrated in Figure 4.

Figure 3 :
The followed Approach Stages of This Research

oMl mchians
Dataisy B Lt i g oy Thue euflput » =He=sislt
Preparation miadel analysis validation
Lraaning

Dataset Preparations

The used dataset is taken from the Omani National Center for Statistical Information (www.
ncsi.gov.om) through a data portal (data.gov.om). The challenge is that the dataset for death
records are available only for ten years; from 2008 to 2018. It is recommended to have a
dataset for at least 50 to 60 years as per the related work addressed. Therefore, two sources
of datasets are used: from Oman national center and from HMD (Human Mortality Data-
base). From HMD, two sets are used from three countries: Australia(AUT), Belgium(BEL)
and Sweden (SWD). The first HMD set is for the year range from 2000 to 2019. The second
HMD set is for the years range from 1920 to 2018. From Oman, two sets are used: the first
one for the crude mortality rate from 2007 to 2019. The second one age specific mortality
rate from m2008 to 2018. The datasets are detailed in Table 3 which illustrates year range,

country, gender and age rang.
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Equation 1 Linear Regression

Artificial Neural Network techniques are widely used in prediction problems as per the ex-
plored literature in section 3. In this research, Multilayer Perceptron (MLP) will be used in
the experimental approach in section 6. MLP is one of the deep learning techniques. Mul-
tilayer Perceptron (MLP) is a supervised class and a non-linear model of neural network.
It considered the simplest feed-forward the neural networks. It can be expressed in matrix
format as in Equation 2 (Richman, 2018). In this case, the forecasted value that involve an
intermediate set of variables computed from the feature vector X by applying a non-linear

activation function .
PP LI T W P Sy

I'=g.la + BX) (r.h)
y=o.fa + BE') (v.y)

MPL shows better quality prediction as per the literature. (Bhattacharjee & Bhattacharja,
2019) compare statistical approaches and machine learning approaches. The study results
show that MLP performance is better in predicting Stock Price. As per an empirical study
done by (Choubina, Khalighi-Sigaroodi, Malekian, & Kis, 2016) for climate signal fore-
casting. During validation and testing, has been observed that the MLP model show better
accuracy. A study was done by (Widyahastuti & Utami Tjhin, 2017) to predict the students’
performance in the final examination via LR and MLP. The results show that MLP gives bet-

ter prediction than LR; where the size of their dataset is 50 records.

The Followed Approach Stages

The time series analysis method is one of three forecasting techniques in the economy based
on Harvard reviews (C. Chambers, K. Mullick, & D. Smith, 1971). The other two types are
qualitative techniques and causal models. The qualitative is used mostly when there is no
historical data and human judgment will be followed to turn the qualitative information into
quantitative prediction. One the other hand, causal models are used when there are relation-
ships between different system elements for prediction purposes through complicated math-
ematical tools that consider a variety of factors. However, Time series analysis, is meeting
the requirements of this research since the forecasting for the mortality rate case is relying

entirely on historical data.
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As a matter of fact, Actuaries need to deploy data science to improve the quality of their job
and increase their performance. Especially when they face problems beyond the traditional

mathematical techniques. (Institute and Faculty of Actuaries, 2018).

The actuaries and data scientist have some similarity in their work. Typical data science working
approach consist of three phases: phase one is related to defining the problem, phase two is re-
lated to solation design and phase three is related to outcomes monitor. The differences between
data science and actuarial approaches occur in phase two. Actuaries select their model before

choosing the parameters and then they spend more time minimizing the error of the parameters.

On the other hand, in data science, initial error reduction is achieved through testing serval
models using the advantage in speed through machine learning, where parameters tuning
comes in the later stages. Therefore, data since require less scrutiny during data parameter

tuning than the actuarial approach (Panlilio, Canagaretna, Perkins, Preez, & Lim, 2018)

Research Methodology
The purpose of this empirical evaluation is to show the significance of implementing ma-

chine learning in improving the quality of mortality forecasting.

Justification on the Selected Approach

Forecasting numeric data via machine learning can follow regression technique or neural net-
work technique. This research will study two techniques: Linear regression and Multilayer
Perceptron.

Regression in machine learning make use of different models such as linear regression, lo-
gistic regression, Poisson regression which fill underclass of models called generalized linear
models (GLM) (Yildiz & Bilbao, 2017; Lantz, 2013).

In the experiments of this research, Linear regression (LR) will be used in the experimental
approach of this research paper. Linear regression is a supervised class of machine learning
models that ranked as the simplest neural network model. It can be expressed in matrix for-
mat as in Equation 1. Where is the forecasted value which calculated via a linear combina-
tion of the features X derived via the vector of regression weights B and an intercept term, a
. (Richman, 2018)

Fqualans ! Livgar Begredikas

y=fX)=a+ B'X M
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Figure 1:

Computer Science link to Actuarial Science

Statistics and
__ Math

finance and
economics

The Artificial Intelligence (AI) branch of Computer Science can support prediction and find-
ing the relations between huge data through its techniques to build knowledge. There is a
motivation to move the insurance analysis to be Al-oriented. The Deep Learning technique
of Al offers an innovative way of solving insurance industry challenges that have been talked
about previously by actuarial science. Richman has investigated in his survey paper these
opportunities (Richman, 2018). In order to analysis the big data there is a cooperation with
artificial intelligence techniques as illustrated in Figure 2

Figure 2 :
The link between Big Data and Artificial Intelligence

Artificial Intelligence

Big Data
- Descript

Deep

Learning
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(Levantes & Pizzorusso, 2019) emphasize the significant of mortality rate forecasting in the
insurance sector. They point out the challenge in using stochastic models which extrapolate
the rate from some latent factors. However, the mortality pattern could not be calculated
through those methods. Therefore, they study the implementation of machine learning in
mortality rate forecasting. They concluded that machine learning gives the advantage of get-

ting more accurate prediction.

(Safitri, Mardiyati, & Rahim, 2018) this paper study the mortality rate forecasting in Indo-
nesian population via neural network. In this research feedforward neural network is used
with backpropagation algorithm. The used dataset consists of the mortality rate from 1950
to 2015. The result of the study shows that the accuracy of predicting mortality rate is high.
Machine learning can be used to study the quality of the stochastic models in forecasting
rate as discussed by (Deprez, Shevchenko, & Wiithrich, 2017). Moreover, they study the
possibility of estimating variety death causes and their effects in the forecasting process.
The researchers used regression tree boosting machine as learning technique to bake test
the parametric mortality rate models. Their result identifies the weakness of the stochastic
models based on real data. They conclude that machine learning technique can support the

improvement of those traditional stochastic models.

Computer Science and Actuarial Science

The collaboration between the actuarial profession and the computer science profession is
indispensable to lead the insurance industry towards the industrial revolution 4 (IR4). Ac-
tuaries can get several benefits by utilizing advanced computer science techniques such as
improving data quality, new data sources, speed of analysis, new modelling techniques, new
approaches to problems, and improving data visualization (The Intricacies of Actuarial Sci-
ence, 2014).

Data science is associated with many scientific disciplines such as Big Data and Artificial
Intelligence in addition to mathematics and statistics. Figure 1 shows the link between Com-
puter Science and Actuarial Science. Actuarial science will use statistics and math to create
the actuarial report after analyzing financial and economical data. As the data grow to be big,
the cooperation between the two fields should be accelerated for improving the benefits to
all stockholders.
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The problem of mortality forecasting can be solved using Machin Learning as illustrated by
many researchers. (Unlii & Naml1, 2020) Time series forecasting of machine learning techniques
is used to predict mortality rate caused by COVID-19. The result of this study can support the
followed measures to control this virus spreading. Another study deploys time series forecasting
(Olsavszky, Dosius, Vladescu, & Benecke, 2020) on large medical dataset. They concluded that
machine learning enhances time-saving analysis and allows highly accurate predictions. Several
studies for implementing machine learning in mortality rate forecasting observed the high quality

and accurate predication (R.Darabi, Tsinis, Zecchini, F.-Whitcom, & Liss, 2018)

(HAINAUT, 2018) study the implementation of neural network in simulating mortality rate.
The focus of their study is on detecting the non-linearities in the log-forces of mortality. The
study was divided into two stages. In stage one, neural-network-based is used to summarize
the information of log-mortality rate within small number of latent factors. Theses latent fac-
tors are forecasted in the second stage with an econometric model. The mortality rate dataset
covers the period from 1946-2000 from French, UK and US. The results have been validated
with data from 2001 to 2014. The study shows an excellent predictive power in contrast to

the popular statistical model Lee—Carter.
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ible because it has a continuous functional form that it allows to extrapolate data easily.

A team consist of actuaries who have knowledge and experience in data science have worked

in four case studies where machine learning has been deployed (Panlilio, Canagaretna, Per-

kins, Preez, & Lim, 2018) . The first case study is related to Utilizing Unstructured Data in

Forecasting Interest Rates. The second one is regarding Pricing of marine hull. The third one

is about Supervised learning in exposure management. The last one is studying Mortality

experience analysis. Table 2 summarize these four studies.

Table 2 :

Summary of 4 case studies from Practical Application of Machine Learning Within
Actuarial Work (Panlilio, Canagaretna, Perkins, Preez, & Lim, 2018)

Case Study . Results and ben- Framework and
no. Background Problem statement ofits methodology
Interest rate forecast- :
SRS T sentiment analy-
ing is critical for sev-| ~ Because of the . . P
eral areas such as in [ unstructured and méﬁ?fgg&% ;e;t msullstilgleclgsStcEll;szi-
Investment, Asset Li-| nuanced nature of marp inal im-  |fication problem
ability Management,| text data, machine oV er% ent in the | and su pe rvised K
One Life and pension | learning techniques | P redictive power le all*)ni n
liabilities valuation | are well-suited to p of the intgrest techniau esg are
and Capital model- | perform sentimentl | . forecasting | used toqtrain the
ling. This case study| analysis on BoE’s models g sentiment analy-
is done for Bank o communications. ) sis model y
England (BoE)
. . The Software has pro- | Two different
The project aims to ; S
identify the benefits| A key difficulty in vided 2 ?umk iterative aﬁ) proaches were
of machine learn- | modelling this area | PrOSess I0f modelling, { then considered:
. - - retraining and thus refin{ a. Model the
ing over traditional | has been to obtain an ine the model ageregate claim
methods and high- | enough volume of itisi g tant fo remai gareg 1
light the credible data, having |18 Important to remain Jaue
Two : PR open minded on what [ b. Model fre-
challenges faced. | claims paired with the data is suggestin vency and se-
It is felt that such a| its corresponding ther th g8 i g4 it Y tel
simplistic | exposure data using | et hun rverting Jverity separately.
approach can lead |an appropriate unique ac \?i esssl lona ?g;ﬁnlsntlgg ivg
to cross-subsidies identifier that mavh wedbvl th g t
within the pricing at may! _esu%ges ec byl the aggregate
the traditional methods | claim value
exposure manage- | The problem faced p (:is(;trllvbeef‘(;léreerlla- };lzieaggfg?:ﬁglﬁi
ment department |when data lacks some building value / |model is “eXtreme
in the insurance information which TOSS a.réga and the | Gradient Boosted
companies will | will affect the accu- %tories of a build- | Tree Reeressor”
receive building  [racy of financial mod- in with a (Poisson
that exposure to |ule in calculating the g :
Three - deviance) error
catastrophes. The | insurance company | . oiect has | of approx. 1 sto
used model consists| losses. In this study foundpv eJr useful forptlfle Vériablgy
of several modules [ they focus will be on | "0 erns (}i]es ite | “stories” and a
such as vulnerabil- [two missing informa- pnot rodi Ctl% root mean squared
ity modules and a | tion “year built” and 1 P 1 g RMSE of
financial module. “stories” multi-class vari- | - error 0
ables. 11.51 years
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Related work

Based on the literature, there are several applications of Artificial Intelligence in Actuarial
Science. The researchers in (Lorentzen & Mayer, 2020) have study the interpretable machine
learning (ML) and explainable artificial intelligence (XAI) in the context of actuarial when
supervised ML is applied. Their case study was on real car insurance data set. The main aim
of their study is to understand how this ML model is interoperate the input. Understanding
the model will introduce confidantes of its output and allow the users to trust it. Moreover, it
will give the actuaries a clue regarding the variable importance and the features effects. The
actuaries can use XAl as a tool to validate their hypotheses instead of using ML as prediction
machine only. The case study shows how XAI support and improve the construction of Gen-
eralized Linear Models (GLM) to get a good performance. GLM is one of the model family

used by actuarial profession.

A supervised learning field of machine learning (ML) is used in predicting aviation incident
to demonstrate the implementation of ML in Actuaries. The authors conclude that using ML
is very easy to apply as easy as using a generalized linear model. However, the selected
model can perform poorly in practice when the model complexity increases. (ChalkmAlan
& McMurtrie, 2016).

A recent case study done by (Meier & W uthrich, 2020) using convolutional neural network
(CNNs). It aimed to practically explore CNNs technology capability to solve cases related
to insurance industry. The first case is related to mortality rates. The problem was to detect
anomalies in mortality rates; anomalies are created due demographic changes and other errors.
The data set is extracted from Human Mortality Database (HMD). The input used was mortal-
ity rates only; the population numbers are not used for the prediction. The results show that

overall accuracy is 99.01% for Confusion matrix of the digit recognition CNN on test data.

Another case study carried out by (Noll, Salzmanny, & W uthrich, 2020) using neural net-
work approaches to study predictive performance for liability insurance dataset. The study
compares between three models: classical generalized linear (GLM) models for claim fre-
quency modeling to regression tree, boosting machine and neural network approaches. The
result of the study illustrated that the classical GLM does not capture interactions of feature

components appropriately without manual modification. Where neural network is more flex-
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Machine Learning (ML) can participate in solving some of the actuarial problems if this
problem can be expressed as regression. The mortality rate is one of the actuarial problems
which can be solved via ML as listed in Table 1 (Richman, 2018). Two types of mortality
rates are mentioned, Mortality forecasting and Portfolio specific mortality model.

Therefore, the presented solution in this research is to apply ML techniques to the mortality

rate forecasting problem.

Table 1:

Feature vectors X and Outputs y for several regression problems in Actuarial Science (Richman, 2018)

No. Description Feature Vector Output
Policyhol il h .
0 1.cy older detai §, such as age, gender, Frequency/Severity
marital status, credit score, postal code of .
Short-term . . . . of Claim, or Pure
1 .. residence, and details of the insured item, for . )
pricing . Premium (Tweedie
example, on a motor policy, brand, age, power GLM)
of the engine, overnight parking
d.Over- d Accident year, reporting year Incremental claim
isperse s
2 Ipoisson IBNR amount
model
Mack chain- . . . Cumulative claims
3 Cumulative claims amount at time t-1 .
ladder model amount at time t
Hierarchal Cumulative claims
4 IBNR models Refer o 2&3 amount at time t
5 AVE analyms Expected Number of deaths CoefﬁC}ent of the
of mortality regression model
Portfolio
specific . . .
6 mortality Age, gender, portfolio characteristics Mortality rate
model
7 Mortah'ty Year, age Mortality rate
forecasting
Old-age
8 mortality Year of birth, age at deaths Number of deaths
estimation
Life valuation . ..
9 . Age, gender, portfolio characteristics Reserve value
approximation|
Life valuation Value of assets (bonds, equities, options,
10 . . . . .. Reserve value
approximation| swaptions) in scenario i
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This research paper will focus on analyzing the quality of mortality forecasting modeling
through Machine Learning. Three sets of experiments are implemented to observe the con-
vergence of two machine learning models: Linear Regression (LR) and Multilayer Percep-
tron (MLP). The datasets are taken from two recourses: from the Omani National Center for
Statistical Information (www.ncsi.gov.om) through data portal (data.gov.om) and form HMD
(Human Mortality Database www.mortality.org). The dataset was prepared based on two
factors: the covered time period and Demographic information. In order to discuss the results
quality, MAPE (Mean Absolute Percentage Error) is calculated for each sub-experiment.

This research paper is organized into 8 sections. The problem statement is explored in sec-
tion 2. The importance of introducing computer science in actuarial science is elaborated in
section 4 where the related work discussed in Section 3. The research methodology in term
of the followed approach, the dataset preparation, the experiment implementation is detailed
in section5. Results are examined in section 6 where recommendations are listed in section 7.

Finally, section 8 is concluding this paper.

Mortality Forecasting Problem

The prediction of mortality rate is a critical factor in social security to have adequate pricing
for the life related products. Mortality forecasting is considered a problem due to the dif-
ficulty of estimating the mortality rate correctly. This estimation is based on historical data
which is non-trivial. Besides, a variety of factors affect the rate calculations such as different
type of death causes, and multivariable in the dataset. (Deprez, Shevchenko, & Wiithrich,
2017; Janssen, 2018; Levantes & Pizzorusso, 2019)

Since 1980, there is considerable attention to mortality rate forecasting for its significance.
Three approaches are followed for forecasting: expectation, extrapolation and explanation.
The expectation is not accurate as it is subjective, and the forecast is based on expert opin-
ions. Extrapolation is considered the basis of most forecasting methods. This approach as-
suming that the future trend is in fact a continuation of the past. Therefore, the historical
dataset is the basis for extrapolation which make it an objective approach. The last approach
is the explanation which takes into consideration different factors which affect the death rate
such as medical cases and environmental impacts. This last approach is getting less attention

as it is not useful for the overall mortality (Booth & Tickle, 2008).
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Introduction

In practice, Artificial Inelegance (Al) participate in the successfulness of many popular com-
panies for different sectors such as Alibaba, Google, Amazon, Apple, Baidu, Facebook, IBM,
JD.com, Microsoft and many others. Al offers many opportunities which lead to improving
their regular work via employing the technology (Marr, 2019). The main benefits Al added
to those businesses is the ability to analyze the big data they have in a manner that creates for

them an added value on how to improve their businesses.

The insurance industry intends to provide financial protection to individuals and businesses
due to a variety of risks based on the insurance policy. Actuaries assess the risk for a given
time and any situation. Actuarial science depends on probability mathematics, statistics, fi-
nance and economics. “Actuarial Models make projections about future events that may or
may not occur” ALL models are a simulation of future events. Variables are used as an input
for the model to output a prediction of the real behaviour. Data mining for big data allows
actuaries to build complex predictive models (The Intricacies of Actuarial Science, 2014).

Therefore, there is a critical need to involve computer science technology in the actuarial
analysis. Computer science is not only about storing huge data, but it is related to how to
analyses them and to make correlations. Utilizing computer science techniques is not about
computerizing traditional statistical techniques; it is about deploying advanced computing
mechanisms such as machine learning and big data to interprets data for further analysis and
predictions. On the other hand, is not just feeding the computing system with data to produce
charts and graphs. It is about working as a team between the actuaries’ profession and com-

puter science profession (Institute and Faculty of Actuaries, 2018).

The correctness of mortality rates calculation is critical as some insurance decision will
be based on it. That will affect customer satisfaction and insurance company sustainabil-
ity. There is an emerging area of using predictive techniques in the field of pensions risk
to improve mortality assumptions. (Big Data Task Force, 2018). Due to the mortality rate
significance, several models for mortality modelling have been developed to calculate it.
In traditional statistics, the most popular mortality projection models are Lee-Carter and
Renshaw-Haberman. (Janssen, 2018; Richman, 2018). However, It has been approved
through empirical research that machine learning can produce an excellent predicative power
(HAINAUT, 2018; Petneh’azi & G’ally, 2019; Safitri, Mardiyati, & Rahim, 2018; Deprez,
Shevchenko, & Wiithrich, 2017)
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Abstract

Data analysis in the world of big data is a critical challenge specifically when it comes to
forecasting form a historical dataset. This research exploring the efficacy of introducing ar-
tificial intelligence (Al) in data analysis within actuarial science. The problem is scoped
to forecast the mortality rate as it is one of the essential factors in actuarial reports. Two
machine learning models are implemented in experiments to study the quality of the predic-
tion. The results demonstrate a better convergence when deploying Multilayer Perceptron in
the bigger dataset where Linear Regression shows less error percentage in smaller sets. It is
highly recommended to upgrade forecasting models form the traditional statistic to Al tech-
niques integration. There should be a collaboration between computer scientist and actuaries

to reach the optimum AI deployment.
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UN-2014  Rank URL of the Portal Country
1 1 /http://www.korea.net Republic of Korea E-Government
.portal
2 /http://www.australia.gov.au | .Australian E-Government portal
/https://www.usa.gov USA E-Government’s official
.web portal
4 8 https:// www.gov.uk .UK E-Government portal
5 15 http://e-estonia.com .Estonian E-Government portal
6 18 /https://www.bahrain.bh .Bahrain E-government portal
UN-2016  Rank URL of the Portal Country
1 1 https://www.gov.uk .UK E-Government portal
2 2 /http://www.australia.gov.au | .Australian E-Government portal
3 3 /http://www .korea.net Republic of Korea E-Government
.portal
4 12 /https://www.usa.gov USA E-Government’s official
.web portal
5 13 http://e-estonia.com .Estonian E-Government portal
UN-2018  Rank URL of the Portal Country
1 2 /http://www.australia.gov.au | .Australian E-Government portal
2 3 /http://www.korea.net Republic of Korea E-Government
.portal
3 4 https://www.gov.uk .UK E-Government portal
4 11 /https://www.usa.gov USA E-Government’s official
.web portal
5 16 http://e-estonia.com .Estonian E-Government portal
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Publication rules in Al-Edari

Al-Edari publishes research, studies, articles, book reviews, reports and scientific

translations in addition to abstracts of scientific messages, in both Arabic and

English, and research and studies published in the journal must abide by the

following rules:

10.

To be original and have not previously been published or submitted to any

other party.

The scientific practice used in writing the research.

To be specialized in the field of administrative sciences or related fields.
To be free from linguistic and typographical errors.

To adopt the American Psychological Association (APA) system version

seven for documenting references.
The number of pages should range between 15-25 pages.

To be printed on Microsoft Word in font size (18) and type (Simplified)
Arabic.

To attach an abstract in Arabic and English with the keywords.

To attach to the field and quantitative research the research form

(questionnaire) and other data collection tools.

The owners of research and studies are granted two copies of the issue in
which their works are published, and the authors of reviews, abstracts and

reports receive one copy of the issue.
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