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Comparison between the two Queen-Rook adjacency
matrices to estimate the general spatial regression (SAC)
model by (MLE) method for cancer patients

Dr. Wadhah S. Ibrahim Mrs. Nawras Shanshool Mousa,
College of Management and Economics, Researcher

Deb. of Statistic
Mustansiriyah University

Abstract

Spatial regression methods allow calculating the dependence between
observations, which often arises when observations are collected from
points or regions located in a specific space, through which important
spatial information is found instead of time, where mathematical models
must be found in which the spatial parameter is spatial regression models
that appear The effect of explanatory variables on the response variable,
where there is a spatial effect of neighboring places.

This research dealt with the study and analysis of data that suffers from
the problem of spatial dependence and the problem of spatial errors
correlations, 2018.

Among the most important conclusions that were reached after the
comparison using the statistic (MAPE) for the modified Rook spatial
adjacency matrix with modified Queen spatial adjacency matrix the
modified Rook spatial adjacency matrix is shown to be It is the best.

keywords: General spatial regression model, spatial adjacency matrix, Queen's
adjacency criterion, Rook adjacency criterion, The maximum
likelihood of method, cancer.
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The effect of visionary leadership dimensions to improve
the sustainability developement: An analytical study
Sabah Hussein Al zeyadi
Higher health institute in diwaniyah

Abstrac

This study discussed the effect of visionary leadership dimensions to
investigation the sustainability development. It tried to introduce a theoretical
framework about is variables according to previous literature. It also introduced
an analytical framework for the opinions of university leaders in a sample of the
faculties of the university of Al - Qadisiyah (dean, Associate dean, Head of
department or branch) reached (43) - (80) persons. the visionary leadership
independent variable was expressed through the four dimensions (select the
trend, focus on beneficiaries Empowerment, values). While the expression for
the sustainability development as dependent variable through four dimensions
(Economic dimension, social dimension, ecological dimension, Institutional
dimension) and adopted the researcher questionnaire tool head to measure
the variables of the study, Select the first section of which to measure visionary
leadership based on a scale (Darrouzet, 2006). while select the second section
of which to measure sustainability development based on Indicators
(Advertising Rir,2013). Using aset of statistical tools such as Pearson correlation
coefficient, multiple regression analysis, F and R2 tests, The study found aset of
conclusions and recommendations among them is the relationship of
Statistically significant effect to the dimensions of visionary leadership on the
sustainability development, in the study sample. the most important
recommendations of the study promoting the concept visionary leadership to
the university leaders have a sample search As well as the ministry of higher
Education and Scientific Research for the service of higher education
institutions and society and achieve sustainability development.

doddall
Wylaiily cheiadd Gle (§ By lghasiy ppidl A slgzl sl pasdl Slasle O
9 gradl (@l g Ay Cdluly aling Bupdar daudd e Eomdl p3lind Olojly ibiss
adll 9 6 plel liall el HLadl ol Jedll oS W Lgale Blasedl clgudinl
)93 elol ¢y LgiuSady clgadly (po I e 8y2la)) dubiiiwall S50 pive Jlme &
) Slaalandl Slamslind & il Sl e Jaddl I g Ggailly byl
by sudly Slarzdly $obamyl Ojlgdl Gaisy ddudtually Alod] LKLY

22



2022- die woludl suall dSba>Yl polall dxo

Blaiadl 1da (pe Al diuel! deasid! (§aaed Vguog p@il&UaSj dohasdl Ol Wil Lo
@ 525, Bl slal dugyle3 O ey S I e s guall ol 3ol dayll 6
Lo cad ol dtawhydd Glueo 0650 el @alatd] di Gl sl U85 dolianel| dynid
o2 9a) dumalnll Cloball (55 OB JWhy caaizmall el (§ 548 dueal o Slanlnl
Q@ duneli 5 131 G dlgidbog @AELLY 1,89 dauddy Lngio doloued! dnaisd|
G ol oy clBglinall oo sbmNl &l 9l il oy b Al 8Ll duc g
asLadly Al oolal Lime ol dzgs Jbl qdatdl 39 cple dzgr ealadl
J9Yl Emaall pasas cilue duas I dwhydd] @l @3 W89 ducuws§ally duclaizYlg
g (92,4l ghalaseg gdlaaly |giwaly gilSlin dinsaio duwhll digio (252
dbludl Wluhdl jasd Loyeg dgaaizeg duwhudl dise Canw gy dodsuiua]l d5Lasyl
S Olezg o 93§yl 8oL pggie cpanal Uid JI Ceaall ol . lge a5 903 Asall il
daiidl pogan oy CIWI Comddl yasas (> § -Lolulg Winedl Gl I Badaie
Comall pasaig lgirenly gdlual (o,e Cils ) cdalisee las Oilgarg oo dol i)
dushyldl ulie 485 (e 3ozl I M oo ) g G (Bdadll Gl EJWI
) Oluogilly Ol degaze 131y Gualidl Gl (asaly dlgilun,d sl
Bl sl ddlax AYs I3 byl d8Me 5929 clgzsilis @bl (09 dushylll gl Cuals-
2595 )9 52 Ayl gy oy (31 Oluo gl @l Lol (ol ! dxaisd] piio ao D923,
Sl @l 859 iy cdwhyll Aige dumnlanll OISl U gyl Bolall pggan
Losdll By cpaizally Sl et Olu il dodsdl @uds (oys) (elall Eoxdly

FPRCIA |

23



2022- die woludl suall dSba>Yl polall dxo

JaV! Eazenall

Al Olwlyog duwlyd! duxgio

dulyd! damgin .1
a,wb..)..” IS -1 -1
Jas @ plal bl (ya dykad) 88 pmall sUazdl gqlsg 5 SHI yglatlly dalgall ol
el dxgill 9o Ohasdl oda eal (o9 (llally Uadl Ggunedl de Olasll
ool g3l 3am Solaldal 315 UM e Jaadl Bgead olanlandl Las) g5 Joll oy dsal
el (Gxiody WWhael w8y Supur ddle Olgid Oilaslxll puidly (Gudailly dydaddl
bl 58 Comall gadl Slaolad] (e by dor g3l 1 01 dsgaiclly dualally dpaplacd]
iy Olasa) lelaial) Lyl daadl (3 Aol Solyghatl] go @2eud Bpolany B
! A03La Ll S gl bl slal S5 31 aukad] dolical syl yatunlg
Angle 203 0350 5008 a5 (3ls cobaalnll e § dnsll Sl o (55U 3
):\_9.19.3_9 dfw)’\ M\) .))\_9,4.” Il ULC gres] pIES oo ! Glus uls‘- 83209
ilaall Gl @l dud) ddiiiwelly Gl SWERYI 33520 Sl
JIgadl 3 Ayl Ao Hobeis B Lo BLSly ol kiuall dpnitl] $afiny egilallaig
ABLYY Lyl dige SIS (3 dalbinall dpoicilly D35, BLEN oy A8l e ¢ W1
& o] SIalall (S Aal i asell eaitlly dg33,0l 8oLAN slal L3153 Sgiun lo @
) odl e LS
e S § Lol caall dpaiilly Bg05,01 0Ll syl oy b3yl A8Me A3 o @
) Aoyl
b Srgeaall SUSII (3 daliall deaiid] § 908,01 5L sl 355 Jo @

I LI JUS (e dalyl! dnad] CawndSS 1dwlydd) daasi -2-1

—aslasg lguenly gyl 8oLl pogaes dualall ddyaall awss § plg—wdl @
O Wy sy (gienlg golualy doluiua | duosd! ‘a}exu O Mad caslasly
Lol Ll o () dagall Ayl jalaall

o O Sy Aol llys yglas 3 opratgall el doykas 855 dulyl] K85 @
RUTTUIN [ PN P F USRS

St 28,1 8oLl slayl Jg> Y gliie (e Iyl g8 3,85 O Jogell (po @
BIl (seidl e naslal) del i dwhydl Lge LI § dumalad! Clolaall
é Mb 5}5.” w|5> gL . ‘_g L@./.A Bl UM o0 UQ:QS)“ uo.g.l:.l”
" (g O Chnall Cilgr dlang 89l (lgar 33305 o3 (a9 epg3US

24



2022- die woludl suall dSba>Yl polall dxo

;I GBluaYl 3o JI dlyld) 0dd (aud tduolyld! CBluai 3-1

Lolliuadl danaiddl (e Myad claslaly dogd i Baludll (e (analas HUol @uds o
Wl W 8,8 giall daadadl jolaall (399 Waslalg Lgdlualy Lgiwaly

e b obolally Ayl dge UKD § duaslodl oLl ol e e oyaill o
WS § D928 5Ll egiunlae Sgtume a5 Mad cdogdyll Bl pogise
Ayl dige

(ol e 31 ool dodsd) Lgagy)) Balall slal oy 48N HLasl e
) Jomo WS (§ dalianel | dpaiillg ¢(oud)] ¢ Sad

ala) dnail) (3 dogp8 1 03Ul Slat dusyled O Sy (SIS dnul 4320 @

@233l Ayl lalazee 4-1
O Al daoo o9 (9258 Jalasee sluel yedl Cllal cdwhull Blaal jlust (o,3)
tobal (3 9o WSy dwhll Wl piie

K’

D938, B! Jitunel]_piiall

oYl Wy
Ol e 1SA
St
- w
@281 Ayl Z3 905 (1) S

duwlydl Slusyd -5-1
Oludydll (o de gazs Aeluo 05 (52,0l ghlases Hlasly duwh)ll GBIl 3ui5 Jal (pe
1Y) gl e syl duas )

25



2022- die woludl suall dSba>Yl polall dxo

J9Y) d ! Aol

(339 daldiwall duailly Dgago Il 8L (y ddlsax! AYs I3 bld)l d8Me uxgs o
DAY daeyall Olusyall lgie

Aol el duaidlg olxiVl ddsn das o Adlas! DY @3 b3yl BMe a3 @

duoiidly i wall e 1S o A8l el Vs I3 bLs) d8Me u>gs @
P RV

Aol deaiidly (nSadll day o Adlasl AYs I3 Loy BMe d>gi o

Aol )l dnaiidly @l day (o &Slas! DY I3 Lo A8Me uzg3 @

AL sl Ao 1

dpaiddl (3 Jaiuno aaieS Lgpd )l 83LEN slad ASLax| DYy I3 J1 B8Me uzg3 @
Al LS | piacie Lo 99 dualbianal!

Aall 03 ULl e Jpaml 8158 Olaiwdl duwlyddl cooasel dwlyud! 17 -6-1

LYl o) Lalal Dgogo)l) 83Lall - U jgmmall lad (pygome Curasaly (gl piias

Zoge e oledb ol B G (el (nSedl copiidiwall e 1S

«$3LaidYl) bslul faazes deldinell daidl 31 H9>all LI (Darrouzet, 2006)

© W89 (2012 20 + g Oel) @lige I SLwYb o puwwall il ¢ sloizdl

¢35 clo d> JI 3851 (3851 Y cloled (3851 Y Oedl (63 (gwlasdl @S pwltie Jlaasiwl

(boles 3asl

lgio g0 dicolyld Blowe 095K ded@] Aol am Ll sl 2snlyldl &ips g paiome -7-1

il Guios (3 Laslal U Suey doghyl 8oLl ey Whal olelaill S|

eas Oglas duns) o Aioel] dunaladl OIsLA e Gl jlasl aBg U39 cdaldiuall

485 (12)J—e! o0 (5) Wode il &wusld)] daslr S (o dige (3 (§53 9l pud u)

CalWl ale u> (e a8 Bl e S o5 U89 cdawdld)l danle lgin (S5

Ayaall e Myad dlgie Guall Buny Wlygal 09Siasg cpgldS § LAl gailio pgisS)

daasdl xS g slol yyglas L3 Eg—ud Lf‘jb L¢3 gSiar Lf‘j‘ dwylendlg duadatl 8 pslg

Baa)l Bylaiwd! pgale sy dunalz 538 (46) diall ot 189 .0 gIWES (3 doltinsl!

gl 3 o 9m Sy (% 93) oty Slsnl Ay Bylainl (43) Lgro sl (2541 1ig)

(1) o2

26



2022- die woludl suall dSba>Yl polall dxo

Lall ound) 4d1y& gl paSbasdl (e (1) 03) Jou

dejgall Olylaiwdl dus oLl aBgall
.. ) ) 5
4._;.«“\." " " h N Uﬁbﬁ 4.'!‘5'“
gl daz> fnal! L?Sdl 9 ‘mud y duos
- S
100% ST S
8 8 3 2 1 L)l ol
%88 / pghadl &S
8 ? 6 2 1 L)l ol
88% dall 4
8 9 6 2 1 daal> / gyladl
a*w.}m”
100% Bylayl aks
8 8 5 2 1 daol> / .)Wé}’lj
dws )
%91 / &1 &S
11 12 9 2 1 Aol ol
%93 43 46 28 10 5 Wn

8,8 giall ULl e slaieVb Cx i slue] o Jgddl
@ Aid cduwhall Olusyd Hlasly Geld J2i e Bleiaedl ddlasYl JSlugll -1-8
4:‘51449-}” ufJLwS" OR @w Sl
Sl lgilmsie pogiase dubhdll due Oble] Sgiue d8yanl glucd! Lawgll =
Q! lghawg (e OLYI Cdild Sde ddyaed (6]l
Ayl Ol picie o Ml dauds dudi) (Pearson) dacud! LLGHYI Jelae
By GBMe dgire ;s T Hlas|
AW BN Dgine HisY FHlus
aiaodl paell (§ Sl paiell 86 e panitd R2 ot Jolas
o0 2 lgeliash oWl pl Lgldy lawdl Bue (ulad) :dulydd! BIoT Cilylas -1-9
13k L) Tadg Al diye 38T e Oludud)) aoigh dasg i bl
I e (52l Buuall chlasb clies @y @il aigd Jd whlasyl e
Js> 03Ty eeilasMe e C8yail) yaiseall (reSomall oy sue e Bl o,e
oo dde b I3 e B! Olyaa) ddgadd) Hlasl @ WS dliwdl olyad
L] 550 (3 Ll oyl paSonadl Boludl e Al
Sl M e Bliwdl Bduo Hlasb cdind (@lg 1wl g day sl o
Bl Slaiio (1 Lrgo Digine LS| B S of J) Ll 511 GLaY
e Bgy gl 31 U o B! e Bl dlio 85 ellac) &5 LS
AUl doyodl )59 Auwhyll Ay Sblar] (§ J5ul pusg bl Sladly s g5 g0l

27



2022- die woludl suall dSba>Yl polall dxo

Ayl Ol pdie o 4! Jg> ddslw Cilulyd -2

2955 @Y @il g g0 Ao I3 d8>Y Ay (Y (geleodl Blaiall ddplud) luahll das
o)l U D998,)1 83LE) Jlome (28 .09,V Al (251 e douply Wil Gen cpi> W
395 Lo 131 A8 (25 Ay pall Lyl Lol Egugol 13 s 301 il byl (0
LYl § Ol she 8)ud (ple ddyme (Quarles, 2001) dwhs cJgl> udd g
gl bl Baad Awhll b UM (e cpgiche ol 35,01 duasS e 480 0! Busxial|
G Jolgadl (plog cduticll pip 90 L3501 ggr dpdallinie poly (S ging clgle L12YI
eyl IS (e ULl pazr 03 U489, D935 ,)1 BoLEN Lipdall e plusius] (o aind 9l 3323
coudl wlal=syl L}ﬁé“‘“"ﬁ codllxall clacly Ol shde pe duaseid! CHblal
P old 4ol JI gilnie dwhldl Cudive Cux Ol 389 dazlieg collodl §udag
cadasall (3ol (@S5l 59 (plAIV (Sl ¢ pudlaeall go BNl c¥LasY)
J3 dmxb Olules 0geh Odell gude O duhll @S Ciygdl ¢((slozdl Jondly
Lyell Jaadl 339 (slozll Joally zgiaadl Juolgll Ol cdiladll duarlaisl] Slsdeall
$25 Jolge oS A8l solally dSiinll L5019 Axladll Clsl auez o plUYI
Sl g D501 audgr Ogasis mgide LM e Odall shde Olg gl e JI

pleadl g3 dgagall doudadl 810N (p 8Nl yLis| (Madelyn , 2014) dwhs cdung
A pe el dagyall OLSludl Cual (&l g0l Bl e DBl gxig
1908 Boyal (3 polsdl plladll W% Su>l § ladbge (395) (e LgSe dixe plasuinbsy
Sl oo Jalox) Babal) Soles BW plasuiel INS o ¢poliadl pgilunhy) eadt
Holudl o 36 O dalydl 515 bl L (30U Sluoylon (935009 Sl L glas Olusiaoly
cdonl Wlasg) Sl sl Ly Woldyl olady diy)l @Id 8sldlly sadad! gl
Sl Gas @B giall ! sl Tz Jle blsyl @ld dgsgyll 5aball Ol duhll claogsy
(Anshar, 2017) &wlys cJgl>g . Alad a5l Dlad Ludad! dyyladl Gllgall 58131 Les
b o)l sladl e (68! okl cdakaiod] dodaiall g Il B3LEN (pe S 50 A3pas
Jn w9250 § COlpally ezl (bl Oladsdl CaSed Colpally ezl sidiaa)
G Onkelal (o Lid lab 9o (78) iy dige plussiwby dhundg Sl (§ (priok Tanjung)
SIS Hgludly dolaiadl dalaxally Lgo5,)l 8Ll O gL ygll ¢ ygSdadl oSl
Al 2806 @13 dalazoll dalarally D935 ,01 BSLEN Olg ¢ gl sladl e ilao 5656 @13
daball o ale 456 L) Lal 95,0 8oLl oly o8 Hokdl e alaily
S D98 1 Bl ol 8oL (S gl duadNI Dl Byg o duoly ! Caziiuel g cdalaiall
Jssosll (28 e ezl § syl Olodsdl il § CSlnally Dylazdl (siiiae
8ol 56 3,20 JI (Herminingsih & Arijanto, 2020) dwlyd Cawy . aeiell £lsSU

28



2022- die woludl suall dSba>Yl polall dxo

2319801 50 (149) (e L5Se dige plustily (Jl ealadll (§ Bogal A3 e Lgo5)
O Ayl g5 oyl Bodaie duwuigud] lasl (o 8355-Le drandBYI 49 duasdbYI
e ©29.09 pla b OId Loy GumiaSy astl) DSy grinay Dgod I Saluall gl
oa15,) 225,01 93 B3I gkl )3 Auslyll Cuosly Sl palaill (3 8391 353
(Walailak, Kaseam, & dwhs cduny .o0l,3l xo e $5) 3 lezedy duaseil|
delyall Hlo) (§ gl 8ol Je 1355 (@I Jalgadl 00 32l JI Wariya, 2021)
Lyl oyl dslatinl Bylaiwl (500) pldsviwl GBLAI paz @3 cdsdilil] dubgell
Ll elouil auazr (§ ducliuo (3blin (3 puuaddl I8 Wy gl dludie (Spado (o dde (e
cedg Dgagyll Baldll Je SV W ) 08 JLasYl 8ylge Of dwshydll gl gl
G 8Ll Ggiums 8Ly JUadVl Whlge o Gpd )l padadl as 890 JI dwh!
G A2 (E94 9ol 1i gl (31 Ayl olushlll (o9 &byl dxapdaid] s all
LudYl slwdy S D981 8oL duplon dmyd e Byl JI (2021 cdyge) duslys
sbac yha dg=g ¢y ddoed! 3,801 Jundn LgBdley ol Ayl Olaeladl (§ dxersBY
B)g8dall Slaslall yo ()l Ao guas (342) (o duhlll dipe 39559 ¢ puyill A
& G pludYl sldy S gyl B! dusylas damyd O Awhall L5 cyylal
dg29 o ddoed! 3,0l egliads dz)d Oly cAadiye Ayl OB Lol AV Silaalexl
Bal)] 335 duadl Ayl o gl UBg cllawgio damyds sl i)l A slac] Lo
A (3,81 a5 89 759 daolid! A5y Slaslad! § oneand8YI 8311 G &go3 )1
Ll Aall @b Al oluhall Glo b @y alas J Slosdl xogs
Ailizs Ulg) re Eombyol 1b gl 31 duicrd) Sl (po dyokall ligh cdalbisuall
(Hall.Ralph, duls cdsl> b g caiygd Lo 131 A3 (9SG 3838 & yall lushydl bl
& Sdlolgall gllad (§ dieay ple Sy Lokl draidl] pygin a3y pgd 2006)
glad 3 doluiwdl (uld) Olbsell (1o dogae 2299 (A0l Busiall bl
oo Joiaw ol 31 ol (HDI) 4l duaiill ol ige pldsianby «cdluolgall
Ll @ Dgaog Slis s O duhdll Oy (bl Lol 3dos e AN
B8>Sy Jadl Bl 3o e gl A0 4 098 gllaall ! el OF lgieg
Gga Iy Dlgawdl & BLEY U1 635 O oSan Gl e slaze Ol LS cduals )l
O dsgazmay dubll Cmydg cillgivall S Glaglaoll LUS pus dmgis el ) 2!
O A3l 0gd (e Mad hul) dwlul Olrlisdl 0gd )9 p0 el (1o Oiluo gl
LA 8909 cdalbiumall draidll Faaizd drclaizdly doladly duwlud! l)lyall
&l pyaid JLaY p O3lsi) By (Sl Doludl amet) (agell Holudl uelssy
dusiil) Budaa)l daudall e 352l JI (Mekonin., 2010) dwlys cduny .dol il

29



2022- die woludl suall dSba>Yl polall dxo

LS ,lebsYg cduudly dueloxzVly dolaidYl BM (gYlxe (3 Blaks Lawd cdoliune]!
dwhll LS wyglbl.ddgll diudly daeclaizdlg Lobaidl (Wlsall o (3 nolaall
0 dlawlgy daaally riadl g _dly Al (p Suze Gl Elhall go Jolad! 458!
Jl el e ) Aty deloazlg abaiddl eoludll e dadloelly cdolal
olaall 093 LislexzVly Lobaidl ylgell Idiiwl LS JI dgzgs IS o
Vgl ool (g0 Sluogtll oo degazme I duhlll cdiogiy (@l Jendl wlzlu=l
re Jeladly Lyl 3oyl e deluianed! dueiall DU Y xall O)lg3 Je Aladlorall
Al Olpagidly Shusdl dglgal Buaie 0555 (31 (ledl) un - WL candl lgan
Loluiuadl ol iy § (2013 ((J9l Joadl pa350) 1,85 Bykalg . molaall el (&
ooy cpriaall 8 by ands (rage (e @Y o(slpasdl Cslbglly B Joally
Sl g cduadly dddi> I aracel] BN Jondl 10935 A5 Jog=9 cduindl doliwdl 3ubs
(389 975 o (bl Laghl U cmmmd (ponde lday @ ¢pygSdadl gl of sy
OieleuS duelaazdl deilly Al (s dxllas Comg cd>l9 OF 3 g Sl (aniog
Al cualsg dady bals cndalie (oS U cdolbied! &l @les (o (nilsaiie
il o ey SO Aol Olobiws Ll @iSJ ¢S yal dlol S 3ukx 0 J5alL
dudl ol Zlesl IS (pe clldg cdodall Wbl Gauaily oyl (auds O
cdaldied! ©1LaidYl JI Jsley pudis JEsH Ol g ¢ 31 Jodl_solic g duclaamlg
gLl gyl e Jslly (Gl il seiel B9 po o Aubhlll Oluogi wads WS
cpaolr) duslyd U [y (W6 Cadaally Vgl geidl) gie 399 sbinal Josdl dusliws
Miad dposall Sl all (§ sl @iy ol dneidl adly e Byatll I (2016
diadaly Aol dnaid] 3o Loy doesall Oluwgall Glads 335 goliy 7181 s
Tl 3979 lodl (ol luindl oo Aoz JI Gl Juogs 489 40152l deio 8515 (3
Olige ety G JWl BB Olges 5 Il 3Bl oud (3 slgen (355
daid) slal (34855 eutn o dovall Oluawge) deluiwed! Luaidl tokey Colualy
o0 degazmay dwhdll g (g ol (W) 3! glgY L3y deliusll
padl (Sdo (ol deldiwe]l dueidly dousall Ol ge dlasel 89 no lgin (o Oluo gl
Al 34855 093 U325 @l DBganll e B935)l5 dumsall ledsl @i § Juolsl
Adledl 5yl gadly Cilsl Ay Jalas 229 Jis A5laddl CBlua Yl i3 o OIABYIg

30



2022- die woludl suall dSba>Yl polall dxo

Dgh )l Boldll pggde : Y
Doy el O g2 Sly cpadl Wladain (§ doexrll 8oldll Hgloms @al >l WAt
A e a3 0)95 (5080 Ldg D giell Juditunel) dicuo J&35 Ol LKL dolg
G o)l 9l ) 392y 565 (BN (ya 048 (6 03303 A3y A9 gely Iy Judtuall
() adaidl slaYlg Bugll 5 dgargall LS slaadly Jliall 1oV ol yhelal alll
0f ddyan Bygo S8yl B S 050 O LAk L, aaer (2013 by (EbE
Avd) 05 G dialaie sbiacl oo S0y Aol 8) 30 4 0955 cdgddall Judiunol|
Luaaiall GluaY! dyusxy Jbied| Ladasitll ely2Y G801 aBllb dlaiag Byamny dagho
e Batell &dyaodl 5)aall 531 oy goill Y58 ek Ladiad (Ralph, 2015, p. 88)
Ul 5o 538 Ogzmmans 1 (L)) 2o sl bl (aSlasl 0489 «55))l e
(Quarles, 2001, p. pwgele 2319 I 51 Jos=xt) oI Wil duass Je &S5l
Se§)l Bl ol (Walailak, Kaseam, & Wariya, 2021, p. 21) o JS $S49 .85)
J! dielaie 5585 O @l e (I Aaedliwd) Gudad S Byag LS 0950 Of
LeadUS 8o (i) Loy 19398 O 0giSay 536 I Zlios cilalarall oY il goil
! ULC (10 d>au0 <2021 caa,aig_c) Ju3 O 3.33333“ salall Qéj.c A89. Lg.:.l; blasdlg
Al dogbs iy SlaeY ogi 38lgal) duslgh puwgdpall AN g ogh ddelds ddas
eluay Joad! Cdlil uudy gl e dyddog cdaddiue]! WL 8 pums (Lo olasel
&% @l e Lgihll 8kl (Kahan,s., 2019, p. 3) sy . Jl o9l e sl
lgiouiy dux LoV 809 clgy §uiillg Lgoliusly duduadiunall (o ,ddl 85059 busdl dg=g0
Bl Jaloxs 8)lge oy (§925,01 B ¢ cpungd yodlg duuw gl Zlomil 3 S S ol
Jadnall BelyBy lgually (a9l pedl Oilalol d8ymeg disusll 48 LB 43,209
il ) (g 830 o Jaed L@l e dga§ 1 8Ll (Anshar, 2017, p. 54) Caas
S8YNg Aoyl S8V &bl dus-biadl LSt ae i ) i Y1 Baaes e ol
Sd> U89 . uolg bl I dar bl die gl Buusr 0§y asad] Cllaiy bedie plisuwd deddlo
skl by o) e 9l dasyl (Herminingsih & Arijanto, 2020, p. 135) oo S
- P9 83l @ L5 Ol
g Daplly cpkoladl 3asug lgkinng 4d)y AN 4 sz j95 4l olaSM dusee -1
J>lpeg Sbgiue puaz e &5Liall pedsg ol il 9o dlis @5 Lo Ob el
Itaed gl
e @ dbisall Olalaiall dzlg3 gl bl plael (o sl day i) S -2
dl 02l 29 0o W=y Wylheinly Wlalaiall 0da jghatl dssac 89 0 548 Bolidl!
O gy 48l psill 3ao (g9 cgidlad Bol) LUy 4d Cgepe Juduws u29

31



2022- die woludl suall dSba>Yl polall dxo

lelaiedl adgs cxkeladl gror Lged 2yl Badons dummliwd sy 4 Ualasea 0195
il ddos Ggagiy 858 Cllany sl Gigd 7l O slasdly Oguanaseiall Sp9
(2010 <LS)) dalzin 8! 3 doliol ABUES prpad Ay 0dulid e opyold 0955509
Joadl e 5l dde Camg diuz byde Aladdl D)1 93 WA 0550 O oz Qe -3
Olaasdl Calizn ey Badaiell Whlgall @3y dsydall Jasdl 3,8 sbug ¢ laxl
o5 el
o deelgdll Glat e ddladl 8)u8ll ey O o Jladl BT oy Sodaxio - 4
Tl 3 3 05 Ol peall O il A€ 91 ol JUaSYI I O8I clgan 31,81
Orwgfall ze JUasl ddae L1 Goyley O o 31 cdae cpoladl 31,8Y19 dalaiall
LG 81 090 Sl yall g2 5eull e OY «sald)] dlas (50 % 90 -70 (e Loi by
(Anshar, cauag .(Barrett, 2006)swlwd! 83Ldll Bua o 1dag 3V e
el e o3l azing 5 O pSew 5B Jos (2 Digp§ )1 83U 01 2017, p. 53)
oo Jldl ol gt (oi) Aubidituall 53,01 Jy> Adlag Adlisaoy dudlsy
iz plelly colxiVlg LBluadl b 939 cdunlund! HESYI oSS ddle julae 29 s
e $sall HlVly cdalizedl WlslaSUly eilabaiall s WSady il Juolgily
By (a3 g3yl B3l O CaWl Sy pus Lo e LBy Lladl Jial (383
(w98 adl ) deailg ¢ Judivnall 821,89 Sl e Byuiin (55)9 881 3l e WL
J9> dudlg ddliuang dundles muadl e egauxildy cogd) Lol wBUla)l 3Mblg
G e ol S 0 gilS gl dnpg e Jlodl gl (ranas (I ddatiiunall (85,1
ezl SLWIg Claayl
g9yl Boludll duotd! 1 LG
Guonl cpiall Gya)) § ealadlly oladdl L gliSSy d3ymall slasdl Haglog dnlgall Cul
e Oldaie) Llriwl deadatll Olucsgall JEEYI (oya) L300 JI Sl 8301
o0 S 5589 (16 d=ise 2021 cdge) hdoll dgzlgag jolailly puidl o sasll
Ol xiual e Us & ool D901 85LaN Ol (Malaska & Holstius, 1999, p.6)
|goudians O shdkall e g cbualiiall uSTI pue Y Hlael lan Jsb g5 S0 buu!
Sl o S8 Bz Loyd Wil s 0dd (oya3 Judinadl 39 solel C8g)l (3 4l dad> o0
Jes (3 Bzl (o)l odd Lol 280 M)l digs3,)l )11 dago Ol ¢ o0 by
pekl e lgi)dies (Dhammika, 2014) séio WS cdiga§ Jl 8obdll duadl (16559 Dudiene
& t53bally med)] a9 cdaliiall Aol Slallail) g Calidy Loy Al 2551
Ohgadl guay VI 9o Gpill BB sl Slusl Gug delaie)l Glallal dxgs
Syiunall I dadaiall &5 Oug lgBalaly lgaisd e mgizng onawgdrall ehiogag duidiuna]
(Walailak, Kaseam, & Wariya, 2021, p. 40) 4S5 ;b lia 39 .4dl ¢ gallaiy )
o0 £liS1 8315 929 a0 Bitae gl pisally 84Sl lakiiall po 5 (§ dnonkaid] 8ylsY1 O
bl ogd 83l Yga oY gibley lgalual Gdxs e 8udll cglly d3ymell $93
Al 33 e o WLy cJladdl 38190l JI S350 Las «BlasYl Ogainsg dononsall
Lol JI egilabaies Jgmogll Loyid ddoally doyasll 2ymally O s J)
32



2022- die woludl suall dSba>Yl polall dxo

o)l Lals 2§y e A Se§,)l BWI Ol JI (Madelyn , 2014, p. 15) aéo9. el

Blualy eBy Wludiasy Olrlisly Jll duad (@I dedaiall sbacy dSjswll bl

19091 Bala! Slayl : LIG

0ig) dnacddl] ppoliaall (2N (3 A5 L1 Y1 cdogoyll 8oLl syl Jg> £ shIN auast

(Darrouzet, dwls od> 4ad sl ods sde e BAYI o [Had 055 gl LS ¢ sl

(3L el d3g05,01 8okl sl (e de gax0 2006, p. 14)

058750 (g5 BN (B3l Aol dago day ol s o LYl v -1
odgy pLAIYL ¢p 3l Ggaiding bl didde Spdr ($5) Ogily ey EBld) Lolal
ol lgidoid) 0giBlbog eadylge (2131 e Ogmary> @il dzy) supdaddl Clalxsdl
Je Jaalb o5 (925, B dage OB U ;pe.(Quarles, 2001, p. 33) dis,lall
dalaio)l U2V dugbyg 8mad Bl ladasally giudas slyell lexdlwdl aud9
P09 0ad Lty @) 4edy )81 (py3M jamally ealall 98 WG cduusgall
oyl UM Jgso sl dulaad| Bardas e

S Wglomo (3 dolarall dadlll 5 glasl dliay ddiianal] dny 10adaitianall s #SU1 - 2
Pogan 98 Judiwall e xS Ol (Chies, 2002, p. 11) &9 chundliad] Binell
haize (5L) (de Jgsazlly 0gi)g9 cad el (3L3IL BlaisYl g drgae (2xdlAul
ey I Dyally day ! ool Cllaty i)l e 1S 016 Gld Crgang
dranl I )Vly (£9lly cealz) I 0585 (@I lhdaxiy dalgall (a3 e Miad
g il (Besterfield, 2009, p. 135) casasg . Slodsl @udl § il ooload)
elgiud Al Cym Bl Sde bl de Blaxl) ual> (2wl O wldail Le
A9 Oga3 Jadiss O ope dylie doda O93) eSS @ JWJ Blaus! dwns delaia]!
B goll Olgz g3 Al 3 3555 lgalgn OB cduadasll Lgp5,)1 Balall Ghais Lo 39
(3 Axbadll Olroly ddlall deds e @ Gstaall 55U 3l duadlas)
Alaiyg ddbianll Gl Sladgiy Sl Hlrindl @ 0l Guios e Joally
oVl (3 aedll 3 @ Jiluoglly Gyl iy delaiVly ol Al dbluo el
dpardain)] Aol Olady yslat) i gy &ymall adgs Olidos (5439 gl 53339
.(109-108 wlxaall <2013 b3l

dl oledMall jaisds ddes @ Ol gylol! (nSetl) dwluadl 5,81 O 1nSed! — 3
Busaadl byl e ST (§ 8)aill g dbeladl oy 31 sl L)laYl lgiusl!
lelon) gilol dalatall whhall JI eVl Soruwall @ daxslindl whhall o
4> ol (Quarles, 2001, p. 150) 4S5 HUY! lia J9 (Spreitzer, 2007, p. 5).
G S L 0dd Oly o 293 OF Ogudiiag cpdelall Jaz 92 L5, aog mlas
pelaz Los coginyzs 3 O9aSoy @b Ll pgeian Bl pygans 0 cpil
(Ralph, 2015, p. s g pldll o OgSeinw JWhy degell JWSI 3 Ogue
SEE 590 plac) @gil pgedldge JI gtk gl (gl B3I jre Lo @l ol 88)
salal c-)’}lb L>1'° [ 1) Al oda L:gﬁ ‘(&.@AL@A Lg L‘n::;?-u ‘me__g.b.\b}aj o2 NJWU @J\

33



2022- die woludl suall dSba>Yl polall dxo

Aogall jlaml &S Wi plgall 9l goline!
S AMadly Aal clelall e lgde iy Dgd )l duadadll o)l yasws Lo §9
) 575 quamdilly (Sedd) 8,55 JundS (e aomd g gro (podaiS Fle 539 Joall
Lol 3 el el aaamd) Bads Jagudy Jaddl Slehaly @yl absg
ol Cstye 9o Lo Jg> delarall slacl (o e GBS @I e 0l CyaS 1oudll - 4
3 el gl dirss e o] 01 Jand apons cJand) By ol 00 3 Cgpo
(Daft I., 2001, .JSB”@ (312 4o 2002 Oben]l) daliseall duoudaid! (g, ko)l
D5l Jolsl s il UM (e Adlatllg ABMSVI 0l (§ 09,35 8ol Ol p. 332)
S JI s dual ldSy g Tgaidy of oalelal) Sy (31 deadaid! )l Lol
I 88Lol dregy j90)9 sy SlSghuwg dungy luylan JI lgbgaxiy dalaiall huolio
pedaiell @lanlly bl IS 0 Lg-Lias
z39a3Y) 0550 Ol &AMJ\ LB OB (D950l dwaddadl Sl @iy L ‘33
YVl cladasill (§ (gasid! dalodily L5,a)l 5 4al IS (o 4 Sy S
sl Sladgiy dadarll @l o3a3y ¢ bl BB yghaiy ¢ ondl 593 Cuplis
G ©holall plally dogy0lg RSN 0l 53305 il (ye SS9 (Sl D90l A1
Http://www.nist.gov/ .Jdoladd! Qg&lzuo ‘f

34


http://www.nist.gov/

2022- die woludl suall dSba>Yl polall dxo

CII el
Caoel) (6,51 ol

doliwnal! duosd! |°.9'€‘°"° - Yol

draidlly dosladl il lgin Obdllaadll oo ! delbinel il e 3ol Jal
aradl OF Y dpty dumrgl oSOVl daidlly dlolidl draitlly dlolgiall dunaiilly & )
colal) Aol daaisll g8 dxly pllasas § lxllasasl sdn du>g3 e Oghita
sl g Boual) Aol ladl izelll 385 (§ doldiuned] deaitd] P ggite 3y9 U89 (5 doxiee <2011
095 ool Juadl ol b o5 ()1 duesd] el g3l e duaiid] 0dd cdye9 <1987 ple
cdaidly Aud) dalladl Lrlll) duosdl il lit 4l (e dliiall Juad1 8)uds olunad!
Sl Jeaeld sl (£l el pransss lad g5 gl Aol ! dnaiidl cdye (1989
(Alhaddi, deudly delamdl GllasYl 4 e ddadl Juadl 8)48 ¢ye dl 090
I Bugs delutiwadl dxasid) OF JI (7 dxie 2018 cOlas duoyg) wylislg 2015, p. 7)
daizmally doudl ogazall (£l (o9 cdgzr (o Ozl Calizes Gp O)lgd! Gakd
Joadl dd 050 puid) Cglad (PB (53 dgz o paizmall Azl (@ oLaidYl
Olexdlinl § aadly @roliSdl johill dzgly hldiadl dergis lgall JHhiw
Ang - egilallaiy ol Ol G Adadtually Aol LKLY jo5a3) Clodarall
Aol pogie cdgls (J Olasyadll Jadl (o (83 i 2004 ¢ gesdl) iy
Hlge S Iy Bugiwe 9 dguadn s ddos (pe Byle LBb dudy (:SJJ\j EVIRVIWN)
reixall Colg (3 duely Oolasdy Ol Slisl (o, Tiuer Yl dobiedl geixa!
_Ia._J):\ L§JJ| uCLAb)” é‘}” &o ‘09)113 Ao @3).\.3\ 9U.g d}l> o0 &ég%&)ﬁ\j &ML»)J\
(Jackson, Boswell, & Davis, 2011, o S Ay .dclaizl Cadlgally Olalxil
Oledaiadl Jd oo dudinnd xSl 7zl e 1S gL doldisd] dxais] e p. 56)
3B (28 OLdb sYoVl 3y2e0 Y daluins 0555 O Lghage dataialb cdaliwdl I Jgso )
1ogs lyeted lsly2Yl Gl e Ladlads Caugdl s olail giaal) dewliall Wilsly=Yl
4Solins ko g3 doluiuall duaitl] (45 dxige 2015 caclowl) Cinag LS . 3,lall
&) dly caslaidl dluadl I (2wl Aoy skl Dobaidl dxgl o) 8 e
dunslall 3)lgally dud! B)lolg cpausiy paizmall 5,8Y (2ually adailly (hunell (S giuuall
Blasdl ae dosla)l YLz o)l gall 008 doluiasl cpasy Las ¢ Jiod! Sadb Lgasgis dalellg
G oS b e Ly . ilaatizmall (abgll So)Wly GHlaxdly 3l tigygall e
G Wlgdl B I (a2l Byatwe ASels ddas (o doluiunadl &l O W
Q dwgydey dely Olass Sl N (e cdiindly LclaixNlg Dalaidl Cilgad)
cBadasell WY ety Wl Awdl yuglaiy Jiedl JSadb 3l gall SNl dddas
Byetun Byguar duladumelly Aol ALl Ol el gleisl frouir (SIUI S2IL

35



2022- die woludl suall dSba>Yl polall dxo

Sustainability Development goals dslticued! dnoicd! CB1uR! -: Lt
AYE (s Aaliiua)l duoil) Aslall GBI Gans gays)l sbuidl Lmslil @i
:(Orboi, Banes, Pertroman, Nonea, & Balan, 2010, p. 730)
izmall (3 Akl 0)8lg AadGY Fliedl Wolysd o Azl .1
g dusadly duclaizVlg doladVl Wlrbdl g ) Jadl plas 5929 Olass .2
Aadd! )61 cp0
-V RVONON [NE1)Y VS 990, [ Y EU&)’\ blail 3543
JW2Y g oebadl Hlaed! gans I3 Goyb e (slaidl ZlediYl jo5a3
el douall e Jgpasdl (@ Blgluell j3a3
mpadall 3yl gall JMiciaol (3 1,891 iy 81 ¢y
3520l & l8y) gwlasl Do, dni padl Audinnall )l ulas Oloss
Olwled! o Gawdd! Olassg &y Blad e doliiwall daasdl blis BoeY
EWRCI - WEET TN A PRV PO (P SURPIP IV e PRSI EA P WEANY
Lol dicne)) dxaiild A8Ls) C1Ual (37 A 2015 cCudawd) 3)lg WS
Aaanl Il el Slino dondlaa) dolitune)] Aol duzrgd iy 31 cgaidl Janidi .1
8§ Ogduny cpdll Ol (ye
U3l dlazy gaidl Oganan 3 Lk doldiuall deasl] ke 31 cgaidl £o5 puid .2
Lail dilsle £ 409 d3Uall plascil (§ BUS
Gl ALYl Ol o) Al
s J8uw Gyt Ol
235259 dbalaidl o)lgell e ddadlall
L S duz- g5 Bolel
Db g ddas § Lobadly daud! ggsadl ges 7
dasd! duo! (LIG
8ol Wiudat) diiS Wlabaiall o (oSl (&) dagall HBYIg Jolgall (po dodadl a3
(11-10 wliyall 2018 Olas 4oy g) lginy deldiwd
Olebaiadl Jlasly 2oyliced (oyall 83Ljg 3259 Jeadl oo JJ&5 @
Mol Sy Aol (aas UM e ey duaad) clo)l 8:aS (puwss @
) gl
Aolaiall i) doladl 598l Loy Sgiuun (puns @
G Bl L3Sy e blaml (uSiaiy Lae cdylnill (@BMe g dalaiall dmass 0325 @
REYON ]
el Sl e Joall elied Jadasuill ALl p3a e
sliSY I Jgue gl gaizmall Bacluny divasll Olgtuwe grwss (3 dodluwdl @
SRV

PN LW

ok w

36



2022- die woludl suall dSba>Yl polall dxo

(Www.sd- lgreg adlall (o dudall 3ass (RO axdais  TausS dolicall dnaicd] Lol
charter. com/about/benfits/)
Blomg el § Bely 0585 I @hhal) Flawdl- Jutall @ 35 o
Agiiwally G Sl Ol 3l 3yl oo dakaiall
Oliall palat) Wil (Sailly KLY [T SANP R R WN] -yl [ A
oluiiandl Sladzlg
Weog Lidogg Woes delaiall danuw jo3alg dhles> - daowd] 325 @
&> Ylnall gz 3 bl wue dudac BLul 3 Bheluall - Juadl Wl,3 3L o
delaizYly woladl ohlaed dols D3y wind o Ohhall auesn) G
Aoy
Q ©hsdy dd gl caledaiall o9 Js Jeadl I plasd 3525 - ddlaall 8L @
awblgally Olasizell go Juolgill AT adlad SMlisly ebslaSUly oSl
3Ll
doldivna)! duoid! Slayl tlasly
deaiil) J3an g bl sl duasl e (17 dxiue <2013 <20 + ¢y OMel) Odlel US|
o ©I3 ESfae Yoo g Oly lladlly ddlaadly Wgatdl el dolbiunel!
deaild 3ol ) 0 ol 3 cliol bl daiid] Buions posiad @) dalladl Sbutsilly
AYE Yl oda Cauog (Sasg cdolbinusl!
de Jgpmamll 3lgald el 8aY1 e 355 delatiua)l et Ol 153LaidYI dadl -1
oo Ladogig 9ylgall degs e Blaxl bd dolaidl dwidl 2ol (1o a8Vl axll
G 8l &3 Olaws Jass) Sy ;a1 o axdly blgall dduns Sgie by J=!
Cauaug (Ciegis R. & Cegis R, 2008, p. 17) 9V Jead! (o J3L Ll Judianad|
Lals)l Sgtus s JI Bag dadl 1 ol (36-35 Wlisall 2016 ¢owls)
89 Gt UV ol 31585 Ay pal) ©lasilly dlal 3 i I 0 LY
L3 dudelally 8:SU1 Sgiunn gdyg (Jladl oly cddynall cordaiall o)l yaiwdl) giodie
Cilize (3 gadll e 835 gaitd] galydly Slolad] Jniithy daall Slusgally
Ml g Aol il A3M] Jaciiis 63yall J3 1 Jotas 833) YT s
(Ol yseally
dasdl L8l ddlaiall Gloglaall dwal pggaall 10a lady i slizdl dadl -2
IM (oAbt Alall Beions J) g 4580 caaizmall e lgildocy @lolaioll
cogdly Ol Ggi> pli>lyg (LAY dwily Dobaidly duaudall 3)lgell )93
.(Harris, 2000, p. 6) JLall aue @ dSlilly cAilnally ccpadandl op Blglualls
O @ e (bl o dlua)l pggan deluiwdl (sloamdl il pedy ple Sy
A Jladl Jie Jundl Bl dus g ol Blol dusgs puds 3ind deoldll JLal
B9é>9 sl 0Pl Jhe beloiz! duall @I LLadll (po douadl pggaell 10a (rasaiog
oob cdaladl &SHlinadl IS o0 roizeall deily duouall dldally Joadl @ga>g OLSY

37



2022- die woludl suall dSba>Yl polall dxo

Sy roixall digyeg 4dlaH) 8:laSUlg ddgsumally Aluall eedg ¢ slaxxdl JLJI

.(Lamprinak & Limpridi, 2015, p. 26) &

deodl Olale duls Jg 8ygomiall delitiued] &aiid] pogie oels O gl dadl -3
o Bjlgall e 035 gl & 35y cdiduditend! Szl Glals Gl 093 Jloxl
Gl a1 Blelye po (Gamadall 3yl goll Coliuel dylons) (sl Uzl S3LazdYl pla]
229 Las 9o ol Olelaiall dxlgr (I Gl (Sl 019 (2014 (Ablug (alasas)
Lmidall 3lgall e dadlrall Lol uasmsiall Jd oo dexdbind! bl
Pyt ‘d ddasdl 0 OY (Al ddlaiadl Hgodl &9 slollg slggll Cugls d=x88%9
demdlinl ddgduns Comuol @l (§ (Sadl Hspadl ddgius OY (dpas dg> o
C)gj,&d\j 6)\.))“ L,Lc Bj.la:u.J\ Lg NS Jud DR (EH239 S ‘aLo.:@\ L;‘ EU::.’S
(Davis & Davis, &l Je dadlxall § @lgaVl ol (o ledaiall €l (ST cdud!
.2014, pp. 105-106)

WM ¢y (1 A guld dpinaial £33 dalall i odly IS Jio £ qunsn ol dadl -4
ol 3¢5 WS cdiudly Lobaiddly delaizdl Lgad! Plubuws Gaaly s
289 dnlbiuall dpeidll Bz OB oF (09 lguibleny Libley) adlially Claasl
0ol Y wlall jbYI 1819359 Aoluidl egdsd> neliy 3V Sl duc gl Sginun
G Wby lgluwge o e o garazr 2845 dlglly paimall ol pgilrls
(17 dxiso <2013 <20 + g2 Odlel) gilagas Lgasllsg <1l

al_,ﬂ I 9N ||
dulyuld ‘?Ludljlb}’l

(bl sl 31ty U39 bl ety s 90 Aulyl] fanl Y1 st
ey @ilydd dde Olog Coxdl (§ Al Gunliall WdsS cpesail 8,800 odayg
S Caldly L sl BLudYl e 3all )] FligyS Jolang bl e Jguaxl
sl aisd I Ol L]yl lsiia) Sl gl il (3

Awhdl Olus,d

Do sy pwlidie e Al duly ! odesel tdalyld! el Yol

(VISL) 905,01 8oLl julade .1

(SUSD )( deluicuad) daiidl ol .2
Coxdl punlie oz Cwne U89 . punldall odg) Juadl zussl pdd (2) 8y Jgdly
(0.89- oy W) CL‘U)SJ'“L’“’ @8 Cgly5 U89 .@ﬂb}'d\ (Likert) pobdn (de slazedL
(0.75) S giasd 0Y dSgludly dyloyl Gigdl (§ Wba>] dgiae (29 0.77)
(A BLBYL Cauats puliedl OF e JU5 219 «(Nunnaly & Bernstein, 1994)

38



2022- die woludl suall dSba>Yl polall dxo

Cand! pulie pashe (2) Jou
Wi #lig,S M ldiall jan ©lLadll sde ooludell
0.75 VISL 29 995 )1 B Vgl
0.78 SELT 10 sVl .1
0.81 FOCB (Darrouzet 2006) 10 Srdiaadl e 21SyUI.2
0.83 EMPO 10 RICCTE
0.88 VALU 9 a4
G o

o ol WilsbasYI 1 Ll
1365 eyl ol piial dylmall il sl blogdl (3) dgudl § La>db
VISL 9351 Baluill .1
ple lus bowgio e (SELT) ol dposd day Jua (SELT ol dydxs o
LY ple il ) A lae ¢(0.99) &b ple (Sslane CBly=ibg (3.55) &b
e dadllig) pladl Lol o gl Jiug cdadl 1 @lyad (o5 sases 53yl
dosd Y dadl 1dd 4895 ol Aoyl dige 31,81 U8 (g0 padiye 3Ll JuS 3929
(3) 92! Lawsgiall (1o b ST L) L)
e 3SR dad Glwsdl o wgiall iy ((FOCB) (il (Ao 2SAI o
Ao e ((0.94) &b ple ks Blymxibig (3.60) yldie (FOCB) cyouidinoll
Lo grall Jog ) 1 1D o guaso B3ylgll LY LWL plaxwdl J)
JB e dipe 3ol JudS 3979 e opduiiwna]l (do 2SI dad pladl Ll
Lo _wgiall (o S| 3Ll o wgiall daid 0 dadl 1is 4545 ol digall o3
(3) w2l
& ple Gl Jawgin (s (EMPO) (Sl day Jsa> (EMPO) (Seill o
Byl LYl BLwdl de Jb e (0.85 ) &b ple Hlas Glyxibig (3.78)
3929 e dadl 1ig) plall Lol Jaawgiall pding dadl i lyd o gsase
dagd Y cdadl 14 d g5 oloxil dwlyldl dige 31,31 a5 Ay (o Jawgio Jud
((3) 2yl lawgiall o S| Glull Jawgiall
(3.21) &h ple Qlu awgin e (VALU) oull das Jua> (VALU) @)l o
s Agzg e Judime Jui5 3929 e J Lee ¢(0.98) &b lare Bly=xilog
w2l lawgiall (pe dylie Gl Jawgll dagd OY dadl 1 ol (el
(3)
oolal e 935,01 8L piiad plall L)l Ja s giall 016 s Lo (adgg @
BludYl 3929 e Jub b ¢(0.94) &b ple GBly=dbg (3.53) &b dayyNI Ayl
I o logecy . aaedl 1ig) &l wl sla¥l ol Aoyl diue WLl 3
31 Z0ge3,)1 oLl oyl 4395 olasdl Lo Lol S 3929 5 L] Lo gl

39



2022- die woludl suall dSba>Yl polall dxo

(3.78) Loy dolwadl Olawgindl Lo Jsa> 13 (Qﬁw‘) doo OL s
Sllagiall J3I e (o)) das Jsa 0> (3 ¢(0.85) il (§ylens Lolyaxils
.(0.98) &b Slxo Oyl (3.21) Hlddes dolusd!
Baldll pacied dy)leaol! OBl duluadl Olawgiall (3) Jod=
dol i) duasicd| priog g05,])
Study variables
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(4) Jou=
danly ! il picie Slaut cp Jaswd! LYY SHlolas ddg24a0
Statisti meters
Variables variable(SUSD)
n t
Pearson correlation 0.43
SELT Sig.(2-tailed) 0.02*
N 43
Pearson correlation 0.61
FOCB Sig.(2-tailed) 0.001**
N 43
Pearson correlation 0.526
EMPO Sig.(2-tailed) 0.039*
N 43
Pearson correlation 0.209
VALU Sig.(2-tailed) 0.001**
N 43
Pearson correlation 0.588
VISL Sig.(2-tailed) 0.001**
N 43

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed)
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A1 s ) Loyl Sl sotarall Hlasuidl Judoed gl (5) o3y Jodkr

Independent

variable E R2 sig. T B Independent
(VISL) (SUSD)
SELT 11.42%* 0.39 .000 3.96 | .382**

FOCB *%23.843 | 0.70 .014 2.602 | .372**

EMPO .810*%*.20 | 64.0 .001 .825 | .573**

VALU 4.03* 0.82 .534 .635 .143

*Correlation is significant at the 0.05 level (2-tailed)
**Correlation is significant at the 0.01 level (2-tailed)

Oluo gidly ol

Gl 1 Vgl

FAAW Ol b oy Gl gLl |ubol

o0 U Ly igh )l BLaIL plexadl (pe bubls had duhll die LI gl
& e O oS Dogpg )l 83kl 0L Ayl dige LI (§ pLudYl elgy Slaze
801 B 3Mboly Chadl] &k e deludy ¢ Jll oebadll Slusga yglas
Olagiwlg dualadl Cogodl slyal (Lo 83809 8) a0 dld Jas L (3139 51,81 W
Wl alasd] s ) bl Lolkaall Lol $ainig Bylaoll

Slrlil S 7S50 Jlore (3 Auahd) Bias Aunalonll Il S usale 45 i
doliandl Glouoly ddlally Gy udl] Al sbacl dolsy dudaituned] (ppiiael
Olanss Slstiuwl IS e g Ly susiz (o8 I ghs=iy «opysdl
(tpaonl) Aualall Jslsglly il o (shlass Loy dnake galin ool 31 By Aol
A9 pdeg doddall 8lgdl dAldg Llall Wilgadl Jud oy (Sl @eddl da3gixe Ny
852 S FSI A8l () gzl s St ks JamS 15 Jaall Aol 2
- goebll Sgie J)

INS (o el ol apusss 1 duhydl dge OWSII (3 deralonl Il (2
otilumgo J55 (554 cdubiiiuall 55 ey dadl Agby Bumd Gl aubs
02881 §rgui) &K hlgall OsShinr Y U8 oSg e gtiioll utunel duassSY!

43

-1

-2

-3



2022- die woludl suall dSba>Yl polall dxo

Sl B9 s dalylll B LI (§ dpnalanll oLl AeUd duhylll g8l oygls) -4
ciolusdl Olawgiall el e ((nSedl) sy o> 185 cduudyddl diggll slac!
Shlgs dnes dedY dulyll Lue daolad! Clsbdl sl I dowidl oda Giads
cJlasdl clal RETESID OleMally 48l egaving ¢yl Lud sliacl Wlddeg
E;LOS"SJ CAL_!‘:.H Cx.n;d.\ ‘m@:sbg.ab ;n.gj\_;\:- )Lo.'l":\.wb )\_)_E.H o 4;&1.0& L; ‘Q.GSL;JJ‘&
LAdelag

G et Jln (§ Ayl Ligs dumolondl o)l Canap Judoetll 3l il -5
dpnalzel LA el (yo @)l ad cdolue] Ollawgiall (331 e dadl e o>
S dl syl dbasl § o685 dgaall oS cadlally A3 0il) Lyl digs
Olaylos I lghems NS oo Gaadaid) B Lglazg dxad8YI duwhall Jaolin
phadly lobud! I o0 lg=lal s (I Blsl duog ddlisy SlSgluy
. dalaiall

Luhl Bye dpnolad) bl G Gl JaS 5929 e bl @B cpgl -6
doelall Azl Clobiall ells slasel (e gl 10y el biual! il pito 3195 ol
Syl sty dliaially cddpde Bl (po dabos Ll cdoluiunal! daiil] gudly
Lapdall Olg A Bl pae Olady Bl Llax g g o pdlall S (giunall
pekatlly dviall Olaspg Alally GolasdYl i)l Guims JWLg 3 dg oy
Ylgad dedipll plaseiadly al) degas digy J1 A8LYL ¢ slaizl i e 0LV
- Gl Gl (@ Bousmiall pe duandall 3)lgedl e Aladloally Badziel| duaxdall

(%1) Sgime i &bax! DY @13 Ligins Lol BMe 3929 dunhlll U ConSe -7
3979 Al U 0l s laele (Aol dpoiddl picing gl 8oLl slal oy
(3o 0 (8) dudydll dpo dodid] 0 0o d5g ((%5)Ggiune Lis bols)l d8dle
@byl Lo 131 U eSall 0y yeiall plaidYl I dwhylll dige OLISI! darl> uSs) Lo

Qs piiaS Dg35,01 Bolall dslbas! Ao 93 460 5929 JI dwhll L clogs -8
ASL A ) Aoyl go oty 19 Ll LS sk Lo gy dolbiaall dpaiall (3

Oluo gl LG

dasBY1 LY 5§ damelodll SIsLll (s dugaf ) BLll pogie e dnenl -1
Wl odatll Sluaange dadsd eple i JWI el 8)lig9 ciomd! die LY
droidd (pladl Cxdly Sl @aladdl 83159 U8 (30 duany 5 g daild dendly cpatzxally
OS] J.>3 u‘w‘ aés‘yg ‘Mbw M&S;}" salall L§,§)
8olall (s (5,31 Baldll lSgha pamiy dwhull dige duanlndl WISV aLd 8)9 4> -2
S5l Ad s LS.JJ‘ Sl Jio c‘o.g.?w L“;Lx.” claVl (S Flear élalg Lod ¢ Cyramnldl|

Sde9 ‘2\35)” HwA] ‘Q.C—JJ RES]] dy (&2 L'él:::)g aJJL’Ju M‘ RS
oo N B plusciwl (Sdeg (0l decly duadais Oluwbuw puoy e B O)dde

44



2022- die woludl suall dSba>Yl polall dxo

L9251 8ol 3ad 8y ghaiall Coyuidl Sladsy Cadlwly gualy pldsuiwl e A ST
G dd gl Olekaiall lgaxds (&l lygudly ANl Olasdl (e Bolaiwdlg ccolaolxll (§
o1 g (3 e Lo _sSiil) Bz lelly 3y BLaSiual (3] 8alial] Jloro
Ao W)

Welol old Ol 09 @)y dgillay eud daldiwdl SOlaall 505 O denl
odilgeg lgilryse @a9dly

olol doltiwe)l &l ol Aol giauwdd) Olasladl gl Je ASTWI
dlgzmalyy clginnl dlgaggin Frmsys IS o drusdally dudly duclaizdlg daolaid))
81 deiilly oIl oo Jaz OF U2l (o clgaluadly L@ldS el (§ Lgilanday dgalio
Al il Jobly el

Lrgio doluianel] drasil] £9a90) clgidbog (gabrgeg colaaladl BI5Lul (35 duan!
BJAL«: Ujé.ffj VIRV ul:Sj,LJ 5LC)3 cBLC.)j Bl b_\js.g Ob czté.ml.éj bﬁj
gk e Wla> iluwdally le gl elol 481 y0)

8b3) Lgd (nSHlinally dnaladl dnydidl gl 8oL (de Joadb Olaslad! b 8y9 20
lrall (3 dradladl Sliziually Shghill (31 e ey jolaisYly sasl
egz 959 duoldl OBl disgi) duyds Olygs @b e Miad digaiilly dralall
el dpaidl Slat (Beabasy ploianed] pabadl el (55 e

e cpldianal! padlg duaizl) JgVI £ AN as sl O Aol Olaolonl) S
Uelall 8gally «(5,aa)) dganll 02 Bgz 39 Wbt 0509 Aoyl Slaslad! Blas (3
oilso el ogd delgll Judined] Sl

-3

-4

-5

-6

-7

-8

dyall Holaoll

L gl Hls Z&f)v\.li.w)” - s duasddly ijj'.é.bﬂ\ .(2004) .é}wu\.ﬂ s ‘o.”ubb;\
.83 e uilly dellall

3l il & Aol e Al sl JB1 L(2015) s (i 5
) 5,8 ¢ Jazeol dasls> olygiSs d>9, b

derg2) (g @Ml 0505 § e etz A ggnal] 133 .(2013) b3 v s
o0 dige (§ Al Olald)l )Y dddss duwlys | aeiadl (aeladl sy (Saby])
Lwwd &l dmal ) dodie piusrle D) 1351505 . Jaswgdl Slyall Glasls LS
SlaidYlg 8Nl 4l

3 2381 pLudY gy (sl dagoJl 83L L(2021) s Bl e dsdle
nrle Dy 1001 adnd! Bya)l Jexits giBMe s ol dsadl laalad!
00V -Olas- Mgl &4 dasls I dodio

0l & 30asY! dunwall Joladl elsYb (ol 1(2011) bl ooyl des
lomyd dmaler I dodio oly53S3 domg,bol 1 Sliaed] Aelubiwall dxaitl] b Jb (3
Sl -l olas

45

1



2022- die woludl suall dSba>Yl polall dxo

AuoladY Al § @bl .(2014) dsle eyl dus g ilias Caddalll dus
) Old -9 - d9VI dadall 10l

duaid] (3 0)939 dmmsall Oluwiall Slods- <ol (38,5 .(2016) -puolr pwye dlas
Slahylld el dgaedl -3lis dxals I dadie - 0ly53S5 domg ol 2liiy Al icual!
) Ay dusolomall

bl e (31.(2013) b Olaghes 9 ¢@bE dims b2 (SUS Oguu S
lda .ol gally Jadl 8)l39 L} dudog dunlys , Dgpdyll oLl Hlgol e glas)l
98 o dxalodl ZLatdYl pglal) sl 445 Ao

13 109 Jlee Wlalaie 3 pndaidll Skl .(2002) 0lband! Olake 3gazme
Olas- 4l il

.6

Uy ) Aolobinad] deaiid] 383 (3 ekt 193 .(2015) . Jus ol daro @uains .10

L5 .(2013) - J9dl Joandl ya35e. 3dued dnola o)y g8 domgybol ihygun (23903
1102 8)83- sl py831 sl sl (a5Usgllg @M1 Jaaly Lol

daizdl yalaell

1. Alhaddi, H. (2015). Triple bottom line and sustainability : aliterature
review. Business and managemnt studies,vol.1,n0.20.

2. Anshar, M. (2017). The impact of visionary leadership learning
organization and innovative bevavior to performance of customs and

EXCISE functional. International Jouranl of human capaitial manegent vol.

1,no0.2.december.p52-60.
3. Barrett,D.J. (2006). leadership comnunication: Aconnunication approach

for senior-level manager. Hand book of business strategy. Emeralds group

publishing.
4. Besterfield, D. (2009). Quality control. USA: Pearson education
imc,Uppersaodle River,eighth edition,new jersey.

5. Chies, S. (2002). Quality leadership position paper. USA: American health

care Association ,www.Ahca.org.

6. Ciegis R., & Cegis R. (2008). Laws of thermodynamics and sustainability of

economics engineering economics(2),p17.
7. Daftl, R. (2001). Organization theory and design. USA: 2nd south-
wwestern college pablishing,ohio.

8. Dauvis, C., & Davis, E. (2014). Managrial Accou 2nd edition. John wiley and

sons ,ine.

46



2022- die woludl suall dSba>Yl polall dxo

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dhammika. (2014). Visionary leadership and organizational citizenship
behavior:An assessment of impact of sectarian difference. In proceedings
of the f irst middle east conference on global business, economics,finance
and banking.(ME 14 DUBAI conference) Dubai.

Hall.Ralph. (2006). Understanding and applying the concept of sustainable
development to transportation planning ant decision - making in the US.
us.

Harris, J. (2000). Basic principles of sustanable development ,global
development and environment institute. Tufts university.

Herminingsih, & Arijanto. (2020). Visionery leadership for implementing
Quality culture : Empiricel evidence in Indonesian private higher education.
Jouranl of Advanced management science vol.8.no.4.

Jackson, A., Boswell, K., & Davis, D. (2011). Sustainability and triple bottom
reporting - what is it all about ? International journal of business,
humanities and technology- vol. 1 NO.3 , Novenber 2011.

Kahan,s. (2019). Visionary | eadership how association leadership enbrace
disruption inthe 21st centuey. US: United states of america: first aperson
production 3.

Lamprinak, V. V., & Limpridi, M. (2015). Introduction to
sustainbledevelopment. International hellenic university 26.

Madelyn, J. S.-Z. (2014). Visionary leadership ,management and high
performing work units: an analysis of workers perceptions. Dissetation
Doctoral, university of Massachusetts Amherst.

Mekonin., A... (2010). Sustainable development law - the path to
sustainable peace. Linnaeus university,school of business and econonics.
Orboi, M. D., Banes, A., Pertroman, |., Nonea, M., & Balan, I. (2010).
Sociological dimensions of sustainable Development. Research journal of
agris hural science 42(3).

Quarles, N. (2001). Vasaonary leadership:the importance in the public
sector from the perspective of city manager. Michigan: Adissertitiom
western michigan university scholarworks.

Ralph, C. N. (2015). Challenges of visionary leadership. Journal of policy
and development studies VOL. 9.no.5.November2015.

47



2022- die woludl suall dSba>Yl polall dxo

21. Spreitzer, G. (2007). Taking stock : Areviow of more than twenty years of
research on empowerment at work , for thcoming. Hand book organization
development,sag publications.5.

22. Walailak, A., Kaseam, B., & Wariya, p. (2021). Identifying factors
influencing visionary leadrshp:an empirical evidence from thai
manufacturing industry. Talind: International Journal of organizatioanl
leadership 10(2012).39-53.

SOV 281909 il yadzall

1oVl desd! + Coliidaly Ziled 1 addl B3L3 .(2010) .LySH o> .1
http://www.tanmia-idaria.edu.sa/article.aspx21d=649
http://www.tanmia-idaria.edu.sa/article.aspx21d=649

I 3 a8l 65 9y § 21 Oyl Jes! Jgi> -(2013) .20 + g2y OMe! .2
Ml (0 93y .1992

3. Http://www.nist.gov

4. Malaska, P., & Holstius, K. (1999). Visionnary Management. Finland
research centre,turku school of economics
http://www.tukk.fi/tutu/FUTU/Tuotokset/vision.htm

5. Darrouzet, J. (2006). Visionary leadershid :Asecond look.
http://www.baldrigeblog.com/blogs/Jd/3/31/2006/2a/2.aspx

48


http://www.tanmia-idaria.edu.sa/article.aspx21d=649
http://www.tanmia-idaria.edu.sa/article.aspx21d=649
http://www.nist.gov/
http://www.tukk.fi/tutu/FUTU/Tuotokset/vision.htm
http://www.baldrigeblog.com/blogs/Jd/3/31/2006/2a/2.aspx

2022- die woludl suall dSba>Yl polall dxo

dasd| duadaadUl 35l slall Jlomiwl
goJaAﬂ Al ylassyl E.S}cﬂﬁ.ﬁ.ﬂ

SLaidYlg 8ylaNl 45/ L paiinell daoldl olaidlg 8yl dS/ & paidiuel] dae x|
sbaxl eud sba>Yl euwd

2022 / 02/ 15 :Comd! pdliwl oyl
2022 / 03/ 13 :&igodl Jgud oyl

2022 gu392 / Oy i s puolud! ddadl § Caxdl 2

2522-64X/519.5 :(Online) 9 ASIY! dseudd! / 935 canuaill )

2519-948X/519.5 :(Print) &d)g)! dseudd! / S 925 Cauatl! 30y

49



2022- die woludl suall dSba>Yl polall dxo

50



2022- die woludl suall dSba>Yl polall dxo

dasd| duadaadUl 35l slall Jlomiwl
solaoll Al ylassyl E.S}cﬂﬁ.ﬁ.ﬂ

SLaidYlg 8ylaNl 45/ L paiinell daoldl olaidVlg 8ylaNl dS/ & paidiunl] dae !
sbaxl eud sba>Yl euwd

BZIC W
dds sl Z3503 ppadt) el dslaadl Bkl pas Jlaiul @ codl i §
-2000) Lyl SULA de gazme g5 (e laxeVU @5l odn &jlie o oy Lokaal!
sl A1 dny Jez Y1 ool lidly dBtl mye9 (§grad) BVl Altaxel! (2019
M-)9 (S-NW)3 (M-LLS)9 (S-LLS) &isyhas a3 (51l 0y L) sudall oyle gl

(NW
J31 Jass @Y (M-LLS) dylo gds Jsaddl (o <36 (S-LLS) diyb of gl cadly
MAPE &)laell jlzog MSE J dosd
EVESTEIN[ RN A
«M-Estimation Kernel da,b «diusaxl dualaodl Gl ¢ plaodl dids Hluosdl 73 g0l
.S-Estimation

The use of Robust the non-parametric Methods For semi-parametric
regression models estimation

Abstract

In this research, some robust non-parametric methods were used to
estimate the semi-parametric regression model, and then these methods
were compared based on simulation results using different sample sizes,
variance levels and pollution rates. using different methods (SM-LL), (S-
LLS), (M-NW) and (S-NW) and the results proved that the (S-LLS) method
was the best in the three except for volumes. The (M-LLS) method was
found to be the best.
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The role of non-oil exports in diversifying the economy

In the Kingdom of Saudi Arabia
Imen Mohammed ZNAIDI
Assistant Professor
Shagra University-community college

Abstract: This study aims to measure the degree of economic diversification in the
Kingdom of Saudi Arabia during the period from 2005 to 2018. To measure the degree
of economic diversification of exports our study relied on a descriptive analytical
approach. The Herfindahl-Hirschman Index was used to measure the degree of
economic diversification. The results showed that the Saudi economy achieved an
increase in the degree of diversification of exports, which reveal the low control of the
oil sector and the increase in non-oil exports. The coefficient reached 0.07 in 2018,
which is a low value close to zero, for the degree of complete diversification. As the
increase in export diversification is an achievement of the long-term strategic goals
included in the development plans in the Kingdom of Saudi Arabia, which supports the
effectiveness and efficiency of the economic plans and policies that have been
implemented with the aim of diversifying exports and promoting non-oil exports.

Keywords: economic diversification, The Herfindahl-Hirschman Index, oil and non-oil
exports.
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The impact of exchange rate and inflation risks on domestic
financial investments
Analytical study of the Iraqi Stock Exchange

Amna Ahmed Al-Shamry Dr. Hisham Talaat Al-Wondawi
Faculty of Administration and Economics Faculty of Administration and Economics
Mustansiriya University Mustansiriya University
Abstract

The current study aims to identify and analyze the nature of market risks
represented by (the impact of exchange rate and inflation risks on local
financial investments) as well as to indicate the extent to which these
risks affect local financial investments in light of a complex environment
characterized by a large number of financial crises whose effects are not
limited to the market specific financial markets, but goes beyond it to
other financial markets.

In order to prove the hypotheses of the study, the Iraqgi Stock Exchange
was chosen to be a field for testing these hypotheses. The study dealt
with a period of time of (14) years that extended between the years
(2007-2020), a period of time that was awash with major financial and
economic crises such as the mortgage crisis in (2008), The oil crisis in
(2014), and the current crisis known as the Corona pandemic crisis, which
appeared at the end of the year (2019) And its negative effects continue
to this day. To achieve the objectives of the study, market risk indicators
(exchange rate risks, inflation risks) were measured and evaluated, as
well as indicators of local investments in the study sample market,
represented by (b) the number of local traded shares, the value of local
traded shares, the number of local deals The influence relationships
between market risk indicators and local investment indicators were also
analyzed.

The study reached a set of conclusions, most notably those that showed
that there are weak influence relationships for the risks of exchange rates
and inflation in the indicators of local investments.

Keywords: exchange rate risks, inflation risks, domestic financial
investments
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Robust Mixture Regression Estimation Based on Least
Trimmed Median Method by Using Several Models

Batool Shaaban, Nahed Helmy, Mervat Elgohary
Al- Azhar University Faculty of Commerce
Girls' Branch Department of Statistics
Abstract
In this paper we provide one of the robust mixture regression estimators,
least trimmed median (LTM) method. It is known that mixture regression
models are used to investigate the relationship between variables that
come from unknown latent groups and to model heterogenous datasets.
In general, the error terms are assumed to be normal in the mixture
regression model. However, the estimators under normality assumption
are sensitive to outliers. Therefore, we introduced a robust mixture
regression procedure based on the LTM-estimation method to combat
with the outliers in the data. In this paper we handle LTM method by
using three mixture regression models; Laplace, t and normal
distributions. A simulation study is applied to illustrate the performance
of the proposed estimators over the counterparts in terms of dealing
with outliers.
Keywords: EM algorithm, LTM-estimation method, Mixture regression
model, Robust regression

1. Introduction

Croux et al. (1996) presented the LTM estimator with 50% breakdown
point (which we propose it as a robust criterion). It minimizes the
following objective function :

hp
min Zkzl{medianj|ri(ﬁ) - rj(/?)|}(k), i#j D

where 7;show the residuals and r; = y; — x/8, h = (n +p + 1)/2 and
the subscript (k) indicates the k — th order statistic. This median stands

th
for the (g + 1) order statistic out of n numbers, it is often referred to

as the “high median". To find this function, for a given value of 3, we
compute the objective function as follows: for eachr;(f) we
compute medianj|rl-(ﬁ) —rj(ﬁ)|. These yields n medians. Then we
compute the average of the smallest h,,of these medians which yields the
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objective function. We can observe that the objective function of the LTM
does not contain any location estimator, because it depends only on the pairwise
distances|n~ - rj|. This location-free scale estimator was proposed by Rousseeuw
and Croux (1992, 1993).

The LTM not geared towards symmetric error distributions, which makes it more

generally applicable. Moreover, it can estimate the slope consistently without
regard to the intercept, like the slope estimators of Theil (1950) and Sen (1968)
in simple regression. Note that some robust slope estimators (notably, GM
estimators of Schweppe type) become inconsistent at asymmetric error
distributions (Carroll and Welsh 1988).

The objective function of the LTM belongs to the class of nested L-estimators of
scale, which introduced by Rousseeuw and Croux (1992). Nested L-estimators
are defined as

n
SNL(y, 1) = ) belHO3 1 = 1) @)
k=1
where H(r;) = Y= ak {|ri — rj|;j =1,..,n}), 3)

a, and b, are coefficients. Clearly’NLis location-free, and well-suited for
asymmetric distributions. One can then consider the regression estimators
.BNL = argminﬁSNL(rl(ﬂ), ---;rn(ﬂ)) (4)

Two members of this class are particularly simple. By takinga[g]ﬂ =1,b; =
2

o =bp, =1/hy and all the other coefficients are zero, (4) becomes the LTM.
A second possibility is to take a[g]+ , = 1, by, = 1and the other coefficients are
2

zero, which gives the estimator S,, proposed by Rousseeuw and Croux (1993).
For more details, see (Croux et al. 1996).

This paper is organized as follows: Section (2) presents LTM method by using
Laplace mixture regression model and EM algorithm for parameters estimation.
Section (3) presents LTM method by using t mixture regression model and EM
algorithm for parameters estimation. Section (4) shows the LTM method by
using normal mixture regression model and EM algorithm for parameters
estimation. Section (5) presents simulation study with the comparisons which are
made with some existing procedures in the literature. Conclusions are discussed
in Section (6).

2. LTM Method by using Laplace Distribution
2.1 Definition
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Let X be a p-dimensional vector of explanatory variables, and Y be a scalar
response variable. We use a linear regression model to investigate the
relationship between Y and X. For the mixture linear regression case, we assume
that (X7, Y) come from one of the following linear regression models with
probabilityr;,i =1, ..., g,

Y=X"Bi+05,i=1,..,9.9g = 2 5

where Zl ,m; =1, B{sare unknown p-dimensional vectors of regression

coefficients,s; s are unknown positive scalars. The random error &;s are assumed
to be independent of Xjs. It is commonly assumed that the density functions of
&;’s are members in a location-scale family with mean 0 and variance 1. Song et
al. (2014) proposed a robust estimation procedure for the mixture linear
regression models based on Laplace distribution by using least absolute
deviation (LAD) method. This paper deals with the same equations as in Song et
al. (2014), but at using LTM technique, instead of LAD, to see if it will improve
the results of estimates and give the lowest value for mean squares error and bias.
Therefore, we assume that €; follows a Laplace or a double exponential

distribution with location 0 and scale parameter \F’ which makes the variance of
€ being 1, i = 1,2,...,g. Then it is easily seen that for a sample § =
{(X",,Y;),j = 1,2, ...,n} from the model (5), the log-likelihood function of & =

(B4, af,nl,ﬁz, azz,nz, ) Bg, 04, T4) can be written as:

Y, — XTB;
L(6; S)—Zlogz\/_ exp( | 'Bl) (6)

The maximum likelihood estimates of @ can be obtained by maximizing L(@; S)
by taking the derivative of L(8; S) with respect to 6, and set it equal to 0. Usually,
no explicit solution can be obtained, and some numerical method will be applied.
Andrews and Mallows (1974) showed that a Laplace distribution in fact can be
expressed as a mixture of normal distribution and another distribution related to
exponential distribution. If we assume Z and V be two random variables, Vhas a
distribution with density function:

fw) = —eXp(— 2) v>0 ()
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and given V = v, the conditional distribution of Zis normal with mean 0 and

2
variance ;7 Denote f(z; v) the joint density function of Z and V, that is;

2,2
f(z,v) = v exp ( Z) % exp (— iz) (8)
Vro a2 v 2v

Then the marginal distribution of Z will be a Laplace distribution with density
function:

he(z) = exp(—V2|z|/0) / V20
Consider Vas a latent variable. If Vcould be observed, then it is easy to see that
the complete log-likelihood function of @ = (B; 0?), based on the sample P =

( ]l ])] 1|S
n

1% 1w 1
L(6; P) = ——logno —FZVJZ(Y]-—X]-’B)Z—ZlogV}Z—EZW ©
j= j= =1
2.2 EM Algorithm for the mixture regression based on the LTM estimation
method.

Assume that €;s” follows a Laplace distribution with mean 0 and scale parameter

ai/\/? .Fori =1,2,..,9, j = 1,2,..,n, G are latent Bernoulli variables
such that

G = { 1 if jth observation (X}, Y}) is from ith component
Y 0 otherwise.
Then, if the complete data set T = {(X}, Y}, Gij)}i=1,2,..g; j=1,2,..,n are Observable,

then the complete log likelihood function of 0=
(B1,0f, 71, B, 05,102, ..., By, 05, T4) Can be written as:
n 9
; V2|Y; — X7y
L(6;T) = Gij log exp (— ! / (10)

From Andrews and Mallows (1974), we know that a Laplace distributed random
variable as a scale mixture of a normal random variable and another variable
related to exponential distribution. Denote V; , coupled with (X ; Y;), as the latent
scale variable, j = 1,2,...,n then the complete log-likelihood function of 8,
based on D = {X;,Y;,V}, Gij}i=12,..g;j=1,2,..,n, Nas the form

L(6; D) = ZZGU 1°gJ_ eXp< %) v? eXp( 2V-2>
i J

j=1i=1 J
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9

n 9 n
1 Y, — X 1

IR DI I Lo 3 N
j=1i=1

1i=1 j=11i=1 j=1i=1 j=11i

Gi;
- 11)

M:
ﬂ[\|4“

J

From this equation, we find that the third part of the right-hand side like a least
square criterion which can be replaced by the robust criterion LTM in Equation
(1) and then we can apply EM steps [Dogru and Arslan (2017)]. Since the last
two terms in Equation (11) do not involve the unknown regression parameters,
we can simply drop them from the analysis. Based on EM algorithm principle, in
E-step, we have to calculate the conditional expectation E[L(8; D)|S, 8],
where

S ={(X;,Y;)}-;, h=n(1—a)+1) , is the number of observations after
trimming, « is the trimming proportion and

0©® = ([;1(0)‘ 612(0)'n1(0)'32(0)' GZZ(O)JZ(O), ___’ﬁg(O)’J;(O)’ﬂg(O))

are initial value for 8. Thus, to find E[L(8; D)|S, 8®] we only have to calculate
the following two terms:

_ 0 _ 2 _
One can show that
O v — Tﬂ(0)|
i i 0_ O'-(O)
;= L 8 = L (12)
- MOBSION v, =X V2l - xIBY)
Y=t Tm Om — €xp(— T)

The calculation for §;;follows the same thread as in Phillips (2002). In M-step,
the following expression will be maximized with respect to m;s, 8:s and o/s,

S 7;;logm; — 7;; log o i U{mEdmn]h(ﬁ) r](ﬁ)“(k) (13)
DRTEE PRI N)

j=1i=1 j=1i=1

and the maximizer will be used for the next iteration
We propose the following EM algorithm to maximize (6).
e EM Algorithm:
1. Choose initial values for 6 = (By, 07,11, ..., By, 02, 74),
2. E-Step: at the (k + 1)*" iteration, calculate 7;;**Dand §;**" from
Equation (12) with (0) replaced by (k).
3. M-Step: at the (k + 1)** iteration, use the following formulas to
calculate the maximizer of (13):
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n

1
20D - _Z ,®, (14)
n n
j=1
h
ﬁi(k+1) _ ZTU(RH) 5zj(k+1)XijT (15)
=1

sgerny | 2E=r 7y 08, mediany | (8) - 1;(B)]}
g. =
' DI IRE e

4. Repeat steps (2), (3) until the convergence is obtained.

() (16)

We also assume that all ¢/ are equal, and the above EM algorithm, a common
initial value forgfare used, but o2 can be updated in M-step by

2501 B, 1406, {mediany |r(B) — B}

n

o2Ue+1)

a7

The robustness of the above EM procedure is resulted from the adoption of LTM
regression; it is also obvious from the formulae of the updated f;s’ in each
iteration.

Note that the factor 6l-j("+1) is reversely related to the term [Y; —XJ-TBL.(") :

meaning that larger residuals give smaller values of &;; (k+1) ‘hence down weight
the corresponding observations when calculating the estimates.
3. LTM Method by using t Distribution
In this section we assume that as Wei (2012) the error density f;(e) is a t-
distribution with degrees of freedom v; and scale parameter ;. Hence, given x;
, density function of y; is:
Y
£ 2],0) = D mof (i i o2, vo), (18)
i=1
where
rE&gbie

1 v, ETPING
(rv)2l GD{1 + 8(y;, 2] Bi; o) v}z

fy:x], B ol vi) = 19)

and 5(}’}"ij51; Giz) = — ij.Bi)z/ Uiz
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Let's assume that v; are known. The unknown parameter @ can be estimated by
maximizing the log likelihood

n g
> 10g0) mif (2] Bu, o7, v} (20)
j=1 i=1
Note that the complete log likelihood function for (X, y, z) is
n g
log Lc(8:X,7,2) = )" " zylog{mif (vji ] fuso?, v, 1)
j=1i=1

where X = (X1, X2, ... X)T5¥ = 1, Y2, s ¥n)iZ = (211, ., Zyg). Based on
the theory of EM algorithm, in E-step, given the current estimate 6% at
kthiterative M-step, we calculate conditional expectation of the complete log
likelihoodE (log L.(0; X, y,2z)|X,y, %), which is simplified to the calculation
of E(z;;|1X,y, 0%) [See Wei (2012)]. In addition, at M-step, we compute the
parameters which maximize

n 9
E(logLc(6; X, y,2)|X, y,0%) = Z Z E(zi;|X, y,0%) log{mif (v;3 &7 B, 02, v;)} 22)

j=1i=1

We note that there is no explicit solution for g;and o7 .

Because the t-distribution can be considered as a scale mixture of normal
distributions, we use the method of EM algorithm so that we can estimate
unknown parameters and follow the following steps:

Let u be the latent variable such that

o? 11
elu~N (O,?),u~gamma (EV’EV)' (23)
where gamma (a, y) has density
1
fay) = F—ay“u"‘_le_yu, u>0

Then, marginally € has a t-distribution with degrees of freedom v and scale
parameter o. Therefore, Wei (2012) introduced another latent variableu to
simplify the computation of M-step of EM algorithm.

Note that the complete likelihood for (X; y; u; z) is

2
i

n g
0 1 1
logL.(0;X,y,z,u) = ZZ z;jlog{m; ¢ <yii x]Tﬁi,u—> f(uiiEVirEVi)

i

=1 =1
n g n 9
1 1
= Zzzij log(m;) + Zzi/’ log{f (ui;EVi.EVi)}
=it =1 =1
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+ Z Z 7 { — —log(Znaz) += log(u ) — o 2 (yl —x]B;) )2} (24)

j=1i=1
where u = (uq, Uy, ..., uy) is independent of z.

In order to use our proposed method, we can replace the last part of Equation
(24) with LTM’s robust criterion. In addition, the above second term doesn't
involve unknown parameters. Therefore, based on the theory of EM algorithm,
in E step, given the current estimate 6% at k'"step, the calculation of
E(logL.(6;X,y, 0®)is  simplified to  the calculation
of E(z;j|X,y, 0%) and of E (u;;|X,y, 0%, z;; = 1). Then in M-step, we find
the maximizer of

1
E(zij] x,6%9)[log(m) — 5 log(2mo?)

INGE

Yoy

j=11

E (loch(B;X,y, ,

1l
-y

E(ui]-|x,9(k),zu

207 (25)

=1
)[medianj|n-(,3) - Tj(ﬁ)”

x)

which has explicit solution for 8, where h is defined before. Wei (2012) proposed
the following EM algorithm to maximize (20). The steps of EM algorithm are:

e EM Algorithm:
1- Inputinitial values: m; and o,
2- E-step: at the (k + 1)”1 iteration

(0) B(O) 2(0).

k) (k) Z(k) k
E(zj]X,y,0%) = 7" = 10,1 ) (26)
ij k 2 k
2;"1 ) f (v % /3“) ©,v,0)
and
(k)
v, +1
E(u;|X,y, 00,2, =1) =u{™ = L 27

l(k) + 5(y,; xf,[?i(k), oiz(k), vi(k))
3- M- step: At the (k+ 1) iteration, the estimator of

parameters(r;, B;, a2, v;)can be computed which maximize the expected
complete log likelihood

n
(k+1) Z T(k+1)/n (28)

j=1
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B(k+1)
k+1 k+1
_(Zx] Ty JeDy- Zx]y] (e 1) (29)
and
70Dy GerD
2erry  20=1Tij {median;|r;(B) — r](/})|}(k)
9 - no(k+1) (30)
j=1Tij
where w = 7Dyl if we further assume that all o2are equal, and the

above EM algorithm, a common initial value foral-zare used, but ¢? can be
updated in M-step by

Yh o ¥ 1Dy KD fmedian; |, (B) — 13 (B)
g2ty o I 2= Y i il i Bl 31

4- Repeat E-step and M-step until the result can pass certain criterion.

From (27) in E-step, the weights uij("“) decrease if the standardized residuals

increase and thus decrease the effects of the outliers to generate the robust
estimate for mixture regression parameters. In addition, from (30) in M-step, we

can see that larger residuals also have smaller effects on o**" due to the
WE|ghtS uij(k+1) .

4. LTM Method by using Normal Distribution

Let {(xq,¥1), (x2,¥2), -.., (X5, Y ) }be a sample. If it is assumed that the error
terms have the normal distribution with 0 mean and o?variance in the mixture
regression model, the estimator of @can be found by maximizing the following
log-likelihood function:

1 = (Z log(n¢<yi:xfﬁi.af)> (32)
=1

However, since the direct maximization of (32) cannot be usually possible, in
general, the EM algorithm is used to find the ML estimate of@. Let Z;;be the
latent variables with
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7. = {1 if jth observation is coming from ith component
v o otherwise

(33)

wherej = 1,...,nand i = 1,...,g. Here, Z; = (Zy;, ..., Z;;) will be regarded
as missing observations because they cannot be observable. Then, the complete
data log-likelihood function for (y, Z;) given Xis obtained as

(6:X,,2,) = (ZZZU (og(m,) — log(Zn) ——log(az)) - ZZZU x_zﬁ‘) (34)

Jj=1i=1 Jj=1i=1

where X = (X, X5, .., Xp,)Tand y = (yq, v, ooy Vi)

The estimator based on the normal distribution in the mixture regression model
will not be robust against the outliers because of the second term of the complete
data log-likelihood function given in (34). This term is the least-squares (LS)
criterion and it is known that the LS method is sensitive to the outliers. To obtain
robust estimators, this term should be robustified. Therefore, we will take the
complete data log-likelihood function given in (32) and use the LTM criterion
given in (1) in this equation (Dogru and Arslan 2017). This gives the following
adapted complete data log-likelihood function

L(6:;X,,Z;) =
n 9 h 9 :
1 1 {median;|r,(B) —1;(B)|}
O 2 tog(m) ~ 5log(2m) — 5log(a?) = ) > Zy 0,65
== j=1i=1 ¢

To run the EM algorithm, we will take the conditional expectation of the
complete data log-likelihood function to get rid of the latency of z;;

n 9
E((6:%,2))]y) = ) > E(Zy] v Qog(my)
j=1i=1
h g .
1 1 {median;|r,(B) —;,(B)|}
—log(2m) — S1og(a?) — Y " B(Zyl) - 207 0 (36)

j=1i=1

Note that the conditional expectation E(Z;;|y;)can be calculated using the
classical theory of the mixture modeling. Then, the steps of the EM algorithm for
the mixture regression based on the LTM estimation method will be as follows:

e EM Algorithm:

1. Take initial estimate for the parameters, say 6(® and fix a stopping rule A.
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2. E-step: Compute the following conditional expectation when y and the
current parameter value 8 ®are given
A(k)qb(YJ'x}TBl 612)

200 = E(2y]y;, 80) = (37)
29 2007 Bi 6%
3. M step: Compute the following estimates:
AGk+1) _ L N 500
N - nz ij (38)
j=1
G§k+1) Z A(k)x] j) (Z l(Jk)x] y] (39)
and
5(K) . .
L2 _ 2} 1255 {medlanj|n(ﬁ) T}(ﬁ)l}(k) 40)
i h ZA(k)_
j=1 ij p

Where c,is a consistency constant. For the normal errors, c,will be (1 —
a)/Fy2(qa) with g, = xf,_,[See Agullé et al., (2008)] for the case multivariate
normal errors. Here, Fxg shows the cumulative distribution function of the y?

distribution with 3 degrees of freedom and gq,is the upper apercent point of the
x? distribution with 1 degree of freedom.

4. Repeat E and M steps until the convergence criterion ||§%*+1 — (|| < Ais
satisfied. Moreover, the absolute difference of the actual log-likelihood

[12(0%+D) — 2(8@)|| < Aor ||[£(8%+D)/£(0@)) — 1|| < A can be used
[See Dias and Wedel, (2004)] for the convergence.

5. Simulation Study
In this section, we use the simulation study to demonstrate the effectiveness of

the proposed method using three different distributions for error and compare it
with some of the existing estimation methods. The comparison will also be made
among different estimation methods using the estimated mean squared error
(MSE) and bias of the parameter estimates for each estimation method. Where
the estimated mean squared error (MSE) is given by:
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M
S 6, —0)?
MSE(9) =

where M is the number of samples.

We choose equal variance for all components for two reasons. First, the log-
likelihood function (10) is unbounded and goes to infinity if one observation
exactly lies on one component line and the corresponding variance goes to 0,
which makes the simulation very unstable. Second, choosing the same variances
for all components can shorten the computation time, in particular, when the
number of components is big. In our simulation study, we compare our method
with some existing estimation procedures by generating sample

data(le,ij,Yj);,1=1 from the following two-component mixture regression
models which are also used in Wei (2012):

- O_Xl_X2+€1 1fZ=2.

where Z is a component indicator of Y with P(Z = 1) = 0.25. That is, the data
are generated from a two-component mixture linear regression models with §; =
(Bro, P11, 12)" = (0,1, D)andB; = (B0, B21,B22)" = (0,—1,—1).
The  predictorsX; ~ N(0; 1), X, ~ N(0; 1) are independent,the  random
errore, and e, are independent and have the same distribution as €.

The following error distributions will be considered:

Case I: e~ N(0,1)

Case II: € ~ Laplacewith mean 0 and variance 1

Case III: e~ ty, t-distribution with degrees of freedom 1
Case IV: e~ t3, t-distribution with degrees of freedom 3
Case V: e~ lognormal (0,1)

Case VI: e~ 0:95N(0; 1) + 0:05N(0; 52)

Case VII: e~N (0; 1) with 5% of high leverage outliers being X1 = X2 = 20 and
Y = 100.

In Case I, the error is exactly normally distributed and there are no outliers. It is
often used to evaluate the efficiency of different estimation methods compared
to the traditional MLE. For case Il, the estimation methods proposed by song et
al. (2014) which, as in the first case, would serve a reference line to evaluate the
performance of other estimation procedures. Both case 111 and IV are heavy tailed
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distributions. In case V we use lognormal distribution for random error as a
skewed distribution to know whether the skewed distribution gave better results
or not. In case VI, the 5% data from N(0;25) are likely to be low leverage
outliers. In case VI, 5% observations are replicated high leverage outliers, which
will be used to check the robustness of estimation procedures against the outliers
in the x-direction.
The following algorithm will be compared:

e  MLE based on normality assumption

o Trimmed likelihood estimator (TLE) proposed by Neykovet al. (2007)
The robust EM mixture regression based on t-distribution (Mixregt)

e MLE based on Laplace distribution (MixregL)

e The proposed robust EM mixture regression based on Least Trimmed
Median LTM method (MixrigLTM) with using three cases of
distribution for . In case | we assume that error has Laplace distribution,
case IlI; error has t distribution. Finally, case Ill; error has normal
distribution.

From the simulation studies, when sample size equal to 100 we observe that
MixregL achieved the best results in general because it gives the lowest values
for (MSE) and (Bias). Other methods vary among themselves, and their results
differ in different cases. Some of them give good results in some cases, while
they fail in others. For example, if we highlight the proposed methods, we find
that MixrigLTM. method gave good results in I, I1, 11, IV and VII cases while
failed in V and VI cases. The results of MixrigLTM;method are not bad in both
IV and VI cases but failed in other cases. The results of MixrigLTMy method are
good in both Il and IV cases, while its results were not good for others. It is
noticed that the results improve significantly as the sample size increases, as
shown in the tables.

Tables 5.1, 5.2 and 5.3 show the estimated (MSE) and bias (Bias) of the
parameter estimates for each estimation method for the sample sizes n =
100,200 and 400 respectively. The number of replications is 200. From Tables
5.1, 5.2 and 5.3, we can see that MixrigLTM,, Mixregt and TLE methods are to
be in the second in order of preference after MixregL method.

Table 5.1: The estimated(MSE) and bias (Bias) of the parameter estimates for
each estimation methods MLE,TLE, Mixregt,
MixregL, MixrigLTM; ,MixrigLTM, and MixrigLTMyfor n = 100
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6. Conclusion

In this paper, we propose a robust estimation procedure based on the LTM
estimation method. We obtain the parameter estimates using the EM-type
algorithm. We provide a simulation study to illustrate the performance of the
proposed estimators based on different methods. From the simulation study,
we observe that in the outlier case the estimates obtained from mixture
regression model based on the MixregL estimation method give the best fit. But
other methods, some of them had good results in some cases and others were
bad. Specifically, we have the following findings:

1. The MLE works the best for Case | e~N (0,1) and Case Il: € ~ Laplace
with mean 0 and variance 1,at n = 400but fails to provide reasonable
estimates at n = 100 or 200 in Il1, IV, V, VI and VII cases. In the rest of
the cases the results are not bad.

2. TLE has relatively better performance than Mixregt for Cases IV, V, VI
and Vllwhenn = 100, but have close performance to Mixregt in Cases
[, I 'and lll. At n = 200 for cases |, lll and IV we find that Mixrigt is
preferred. For cases V and VI, the reverse happened. Atn = 400, TLE
has close performance to Mixregt, except for V and VIl cases where TLE
works better than Mixregt.

3. MixregL has the best performance in most cases atn =
100 or 200 or 400.

4. MixrigLTM_ have overall better performance than LTM; and LTMy.It also
competes with the two methods; TLE and Mixregt in general.

5. The results of LTM: and LTMy, are improved significantly when the
sample size increased.
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