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Abstract

In regards to the high impact of the services industry in the global economy, and increase the
interest of companies to the management services, academic and research interest in the study has
been growth, lot of researchers were pointed at the most important factors of the service delivery is
the delivery system, therefore production processes and delivery service has taken the great
importance in the management services. Accordingly, the effort of identify and improve the
inefficiency process is considers one of the most important issues in the management of these
operations.
The proposed integrative model in this study is useful in implementation and management of the
company's operations, as it allows for any company to discover and diagnosis of inefficient service
unit in company's overall level, and in the level of business units or departments, and also allows
the selection process to be improved first, as well as the selection process / processes that can be
adopted for benchmark, Through the use of mathematical techniques (Data Envelopment Analysis
DEA, and Decision Tree (DT) that ensure the reliability and accuracy of the results, the last
paragraph of the study provides an illustrative example (case study) to demonstrate the usefulness
of the proposed integrative model to evaluate and improve the overall efficiency of the service
organizations and the efficiency of its operations.
Key words: service, continues improvement, services efficiency, benchmarking, data envelopment
analysis DEA, decision tree DT

121



Oaely J 22 0 A yal) & jBall 7 ik (AalSS 73 5]

dasiad) -1

GAY) Goalay) clelaalls 45)lke Tpat cleladll ¢yulS Iy Aol 2al) (e ) daall 3 cleasll gl 5
dass Basale U< cuais (Banga, 2005) Jisly il Caalasilly 7 Y] 8 claasll Gaasi it LS callall Jgo alel b
Chdsall e yaedl 385 o gt Aadiidl Aald (Joall psee 8 Mal) Jad) il 8 cleadl) s dales
G cleadl) glad o allall Joo claleaity dasll Gload alaie] sabys @l ) @bl Qlel ks Gus cdpalasy)
.(Hume, et al., 2006) Jall ) (s dasldll aloet)

sy lgad e jasa aaludlly Z ) alas (K ¢ 5 Lpaal lardl 5yly) i) ilead) g Ui gai 5215 aas
Ciladaid el 508l waat b Lega Taic Sdiall lpailiads classll delial bl daaaY) Jh 8 e ol 138
WY Cllee (and Gl dalad) Gl jae @l @iy, (Fitzsimmons & Fitzsimmons, 2001) leasl)
(Shostack, 1987) (Chase & Tansik, 1983) (Chase, 1981) S lgie clasll CiS)s elaf auis 8 aduaily
Llaall anacat f Luyad aliays (Roth) il ¢us (Roth & Jackson, 1995) (Roth & Vand der Velde, 1991)
st el O LS cdansl 5asas LI iy B 55 WY el au 3 Lt Demie e laduing dassll Al
Mgy L) Dleal) 5US are L o Saal) (o adeatll sl Casaall 1ol aald)

slhe) gat capndl) oatall @b lubally Sl s duaal o odiallly G Saall e waell ST Gaale e 2l
o hlaadl aaas L acluall daadly Jilogll GalaSin) DA e el ) zlias ) cililesl] spassy Zulyal dilY]
A aall jules ol Afad) ssal) 4mg S ey — Aerdll ailad )8 e Sladll GISHE A Ll — )
.(Liu, et al., 2013) deall Guenill Culliddy By e Jgamnlly Zuxasall

dadndailly dodpal) Al -2

LS @by Calagias Ganlsll Zolaall 2 peal aeladind Kl (ga lake Saae (1996) ole i (Frei & Harker) » i)
i lgie Ul clly g 8 1) o5 cilaliia Bae (6 Aiuae diles 8US iy Lalid cdaalifY) Dlaadl Jasne (e dal e
el Ligee clabiidl of laag Wl (Data Envelopment Analysis DEA) cllull Cilaa Jalad aladiul lgiawas
P e dabaiall dalall 5USH auiil dayla (1999) oo b lajily Laasga liald) deSind b cililee 5o lails
Aabiiall Sllee (ge B2y Goland 5ol ail Ly Sldae Lagalsi] 8 cyfinld) doaluse Lpatl oy cillanl) 50U muand
t ol Lo adln Lanagga o Aaadld) 3ol (s lia o V) ¢SS daliial) 50U Lale Lo
gt B9 pem i 1 Aalaidl) iblae S G e Y Lot ity ililanl) e Tl st Ll o Lags)
daliias 4)lae ilalaiall (gan) ol L Laviad calall caidatill (gginall o o cbilaad) of dia Uaadl ol Leg)

et lalital) Laes et (pialiiall (& diall dbeadl of JLEY) pas cdibeal) (ginn (o i) Laxiiad) (g3

Ladaial) 5ol aui A 55 38 Lgld Llaalld & ey cialaiall (e IS 3 calide <8 ) 38 dddeall o380 V)

LagloiSill Bagud Gajd dayy sl (DEA) duim Jidas cdagi (Sohn & Moon, 2004) Jsls awis Gladly
Al Oind) IS 8 el mag oAl Aijas plas # )] b Al sladsu) DA e (Lee & Park, 2005) aws suaal)
Agnayll L)l 3 (DEA) 3 Wasy aly (8elil) anis o Lo LaayS5 oIS Jy (DEA) & Uye JalSll Lesiiny

P sale agie ) an iS5 Jaae ol ) Aalal) (e 58 Adulally Badyeall AKAIG i Lo o Ll
clleall 51 oy (Frei & Harker, 1996, 1999) iy dlall cold L) z5till 5)s<hall 25l dadleal Yls

122



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

Jaad) 138 iy @llsg (DT) @bl Sad Wi decda (DEA) @bl Cilie 258 Lhe Ciligss dalaiall 5:US 3 Lgiay
e (8l cAadaiall Lalad) 5ol el Aaolgl) 35eall 8 sl L Sl iy ) Slded) e (6 Gt A< o sikal)
Aaglng Aalaid) wdly e Syl el (S et dlend Aumapall A5l 3 olaeY gl OsS oSe ) Silesl)
Aalall lgnlal [l dgagy L 8)i5al) il
Anaafy Gl Casa -3

pll 25ga aey Loxn pall A)Rall - e LalSS 2 30a1) ol dangiag duale dojlie maly Cand) Ngd Gyl argl) iy
paas Gladi Galll ahball sady cllall calie Jdas 40 tlea il aladialy Gleadd) sy 7l Gilblee Gawaly
aw o LAY e cdorasall el balae (38U AoV sl ddaall cliwly (3:US JBY)) siSN e cilileal)
leisns Caaloll daleal) 2a 8 Clgang & sllac] o laygeals Jiah Lghaia Al o V) dunnyal) 45laall 510 (DEA)
LA By A aladid pe Ciall 138 ol (S g

Juw o) Ladaiall (ggina Ao e i€l e daodl) Baag waat dalaiall 80y i - iaall oz 3gaiY) dungia aladiu] ()
o el e clleall (o dijae i LS (4BUS 8 Chana (e Sl 5l oS e go il (6 Cipad) dlls b Jlal)
B gal) i gl cBpiaall gliall gl mie ddee sl e@lall Cluall @ dlee Ay Jia) Aol Classl) (S
3 Yyl lgipnd algll o) e llead) [ Adeal) i) AnlSel dakiiall 53y Lad mi LS (&) ... cdslasy)
Agma syl 43)all Laalaie) Koy 3 lenl) [ Bolaall 5Las) AnlSe) ) AleaYl cdalaiall alel) 5clS)) e 5SY) )
Adle 8oUSs et Ll Cpuatl) ddec
danl) aalia —4
dasill ageie 4-1

(et ) aas ) cuad el o ) CService Laadll aggie Janall sa Lo wast 8 clgaaall G a2l e
o dala o (gl Jaaal) 385 Cus casedal) 138 siiar Ll dnatl) A8V 5l sgiall asliall Chasll G e elsm
23S (A dauball Wl (e (dinllly uSaall (e sl G Tay clgr Aadipall e lilly Cidaally Ly dessl
ol cAugale dande @ @lhlail) e dlade o Ll L e (Gronroos, 2001) leiymd cdexdll Caat e
SR SRl Jsla€ aadh G cAardll asie ekl ol /g d0alall 3ylsall ol /5 deadll oatiag AL G de il Gallal)
(3 (Lol il e clesdll e ) cdlelal) (2 clblal (15 Ll sbal D Capedl) 138 3 50,
.(Gronroos, 2006) sLyll @l ) JSUaal Jelall

Zeithaml & Bitner, 2000, ) (Lovelock, 1991) (Solomon, et al., 1985) (s IS Laadd s sy Lo Y
& Slie Qe )l 2 Cam Bleliny cllees el Wil e wlaadd) ) (Vargo & Lusch, 2004) (2003
Gl il 5 JSlad Jls e e daasll agilines 35 sla 1205 — Lgalis) g Ll alaeY) & — dendl) ) dulee
o Laadl) s aiiey off 4l ) (Gustafsson & Johnson, 2003) Wil LulY! 13 es ((Gronroos, 2000)
da 4l pelal Zeadll o)) olie 35 (g s "L bthy JSUie dal daalgd) s il cllalial) (e el ol
Aol dadagl) semy (3 desall Cipes ) (Vargo & Lusch, 2004) e JS cd gos b catlilh Al alSlis
)y lleally JladY) DA e (hleally Gjladll) Laaiidl cleli€ll Gukd Wl e JleY) lawie apeal
Mgaats Aansgall ol AT Lsciga ol 38 mllal

Gummesson, ) dedll 35 A Gag el Op il laly cleaddl Gs i Y G O 05 AT (g ) s
(V) sa "Gl il JSlie Ja' e Yy "edll alasadd of ) (Gronoos, 2001) cad s (1995

123



Oaely J 22 0 A yal) & jBall 7 ik (AalSS 73 5]

Gladl Jlae 1paldl iae Ladh Ogialilly (g Saal) IS 13y clgasgias dardll sai (ol i dgay Jid Al o "daidlls
Bl s A€ 5 DAY e J cleaally bl o GERY) e 550 Y oY) ALYl el (e Wiy el
Gleadlld 2 e cilordll dalall (3la3) alg — (anll laly WS — 2lullé (Ballantyne & Varey, 2006) ¢l ol
.(Payne, et al., 2008) Lad clarsll alg gl

ribiie jalae B G e agdl Zaxall aggiad of L) dlall g S ainalye (e (Gronroos, 2008) salss
aginy Lo g Lalai€ 2aadlld dasall gaal slaie€ Lasall (3 Lopgoill dail) 3lAl ehanS danall (2 .alaaS daall (1
b€ Legilan oKy cppolaia Pliay s deadl) Ll lasiy Db Gllilly B Gheladdl W ¢ sadiil) Zarall mllaias
Vargo ) (1eadll 393e hie) Jlee¥l ciladaia b Gagedl) Clbadl iy (sl Aexd hia) desdll ol elyd cillaa]
Lih Lla€ duel (e @l$all €l kil Al dwale (Vargo & Lusch, 2008) (& Morgan, 2005
.(Gummesson, 2007) (Edvardsson, et al., 2005)

Data Envelopment Analysis (DEA) cllul) cilia Julas 4-2

WY apas il clileall Gigang slaiy) 3 pa35. 'Nonparametric Lalee V' 4 Ll Cilie dalas el
otasl ablead) 5la) 8 'Benchmarking duas el 43)ledl)'] sl LS ol e Glaagd by seUsll uldg
Jid Wily ") asaa’ i ¥ daliied) soliSlly el o /5 il cillee elal A5lkal (ellS aulie desana
.(Cook, et al., 2014) 'Best-Practice Frontier Juaiyl cilaulall 350"

Z oY) 3Dl (Usledl) Lalall D) 53155 Yy 2p0al) Aipea AN IS8 f Arpn (alid) & 208 Dpadedl)) Jaladlls
(DEA) agié elly, (Lovell & Schmidt, 1988) zluy) asas juaiil aadind (ga] daalea Jalae @lligh ccDlandlly
V) Al el pasiod Al "agaall waan i lghik e BelS Z L) Clany ST 385 Ao aaa Al disa adiad
& s WS ey (Tofallis, 2001) i ) clang Jadl dilie dansyall A5l 55 &3 (e cdinall Clajie gaeal
:LF'N\ J<a

(DEA) il Calie Julas il (1) JSal

Best Practice DMUs: A, B.C.,Dand F

Empirical Frontier Peer groups for DMU E:
A Input minimization- (A. B)
F Output maximization- (C, D)
D Efficiency of DMU E:
Input minimization: Xo/Xp
Output maximization: Yo/Yp
Yo K ® Targets for DMU E are the two projections
= C ° onto the efficient frontier
= DMU G has the slack value.
= L]
=y
3 B .
Yp ° E °
Al
eedin G
Xp Xp

Input (X)
Source: Wu, D., Yang, Z., Vela, S. & Liang, L. (2007) "Simultaneous analysis of production and
investment performance of Canadian life and health insurance companies using data envelopment
analysis", Computers & Operations Research, 34, P: 183.

124



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

&l "Extreme Point Method sywil) akiill dayk’ il (Berg, 2010) leiay Ll o3¢l Lagualinl iy
a] Ladaie 408 (DR (e Barme Sl alatinl la i) e lie (s5ine a8 of Aabiial) O€als OIS 1) (s
Gl Lty cilylaal sl el gl Cilaag’ waad (e dllie daliie dgag p3e Ny cllly HLall 5018 ()5S Abiles
.'Balanced Benchmarking a3lgiall dueasal) 43)ad)" daas Lgle (Sherman & Zhu, 2013)

Yol i o edalaal) 13 335 e 5aaie Cilayieg CDA il Bang 4 80U ol ad) die Jeal) 40T maagil
Chames, ) (3 clasgll 50U 43)ke sangll 5elS aaad 28 (DA o DRI il iiall dan pall Casil) alaia)
Gslett Of amg A3Ral Aealall Clas gl IS 86US (o ggane Of oalda Taaae 128 Lakll o2 (yeuams (et al., 1978
Db o slaeYh (5:S J8Y) ) s e claagll Ganids (Sedll (e (DEA) 4 aladiuly case B (1)
.(Post & Spronk, 1999) duesyall d5,iall ke Ll 238 yiic) Ay (danaye

Bl (8 ) o i (o las il 14T (Farrell, 1957) duhs ) bl z3sad) 130 8las a5
(Chamnes, faldl oo Lae 53saae cills Laad) a8lgl) 3 asladss o ¥) cBanly dajdes Aline (e zdgall Lalit))
A L) clajially EOAA 2axie z3sai () dnall) 4t bia Jisaty spghas ) (1978) ole & Cooper, Rhodes)
@ld gyl Jl 8 'Optimization el jeas Cus (dnjie elew J3¥) 0 jLaid) ;a9 CCR zisan
o Al 3eliSlly aasll 8 8elSN (G Zocag Jae Y J 4isly "Constant Returns to Scale aaall e 2l
Banker, ) (gialll aae 1Alg daadlgl) Bladl Llialy JSUie ae Gilsn Y Jajd sag caaall o 2ilall (ajaal) culdl)
'Variable Returns to Scale aaall e xlall )3 e giud Zava 158 I (1984) ale 8 (Charnes, Cooper
Llall Aaall 5ol ) Lis 8oUSl i Gus (4angite sland) gV ol Lad jLaid] sag) (BCC) zisals cusels
5ol dowiy BoliS) 038 o3 Cun dadlial) AN aaal) 5ol Ll dank 4313 gl B g W) e e paan B
.(Cooper, et al., 2000) (BCC) z3sai (3o dajiicall 5.l e (CCR) zisai (10 dnyiicndll

L lasiall ol i el olatly Lehuk 3\Se) i Ll daall) gielua gk aey (DEA) 4 Wie (g
Glajdall @il ae cDR Juli g cul€ 1)) Lad gl e 4l e el Cign Cus (Adler, et al., 2002)
Winsms ciladally cBlasall sl 0l (GAY) blhe ey clgais CDRM S e Slajiall adias sai gl clguds
.(Garfamy, 2006) Ll clasgll Jie Cluldll (e ) Lebisaal dalall (g0 Laagdall daolal)

Kl Nia lgia sane Ve g cdginkilly Akl Sla¥) e YY) 8 Lyl a (DEA) 4 cueaiia) S,
¢Ailesl) @ihally ¢gpanill Clidacy cjliaally ¢ oraladl aulaills (digaill Clusgally (dilinll aSladly daall dile )
Cook & ) wbidiwally ¢l yall Cilag ccljlaally (Liu, et al., 2013) Laaal) A<y cdaalisyly dubiganll deliall
Sl e (Lin, et al., 2009) (Lee, 2009) (Hu, et al., 2009) wleliall i dcgeaa 45 (Seiford, 2009
(3200) (o ST Lgman U Ll bl degena b i (Tavares, 2002) of S (Marschall & Flessa, 2009)
gl Gl ((DEA) 2 aladiuls JSLaA) (30 degiie de gene canlle Taly (42) b Ul (1600) o ST laac (g
S lgesane Jear il o2 cuilay Biay (700) e ST &8 & sany 22009 ple & o (Liu, et al., 2013)
gl e Al Slawgall B I 8 calS ) Llids of V) dbas (4500) Ja ) 22009 e s
Butler & ) (Ray, 1991) cilay) ¢l e A5V oy Cagpna s LS 5 Ciligran WHUS Lol (i un o)l
.(Zhang, et al., 2009) (Wu, et al., 2009) (Barnum, et al., 2007) (Johnson 1997

dle sad) Sa N e desane b (DEA) & Gub g e Gl a8 Jladdl Lagiaay laiadlls
o ol 3 JlaeWy il ilmalind dagiall SEY) Wik e (WU, et al., 2007) x Cus coaes Ly 22007

125



Ol JT 8 .3 g pal) Al - e elSS 73 g

o (Sevkli, et al., 2007) days casly <y & Ly 7 oY) and A5 ae Joladl) Lie ine 1€ 3 dacall 3Ll
Cun ASHN (BEKO) 3558 agae Jala ) cpoysall Jumadl liay (AHP) ojgl) alatll dasylag (DEA) i Gk
Hasan, et ) x5 ol e oaiblad) il ga U alasin) e JHal 343 8 30 saoal) diag) Ayl il of ek
dpeLaaYly ddudly ddlly dlai®y) Lulaall uld o Sl &350 48la) 455 (37) el Leaaanals (al, 2008
el lSygn 3 i)l halial) 8 dosal) 38Dl 56US iyl (o (Marschall & Flessa, 2008) uldy «lSyall s2gl
Gl gagiial) Jaadl Cuew lgalaiiny danh (Po, et al., 2009) #58) LS caaall e Sl 560 z3sad (padins
Chin, et al., ) =58y cculajdally Bl 354 xe QUL zaeat] da i) (Piecewise) daSall ) Jlgy Cilag
dalail 3 aadnd (3 (Failure Mode & Effects Analysis) laytly Jadll (ajlse st cagld aa Lgandss (2009
5ol auiil Lgiaags N (Shuai & Wu, 2011) ey ccblaall 5l cilatiall 8 dlaiaal) @lBliay) wasil s35al) 5)3)
el lSHall Lauky yas lagie (Saen & Azadi, 2011) a8y caallell SN (e desanal 35 SN Gagustl
Hatami-Marbini, et al., ) Ciias lgie ] jlid] 5 g luey Al ilandll a)la jila Wbl
coasaad) dilan b gleasin] 35530 JalSl acadll aed ALls daadpe Igadiy cmgarl) Jilad 8 Lggulss called (2011
slol il (DEA) 4 e (lafi cpadsei 2 )L (Liang, et al., 2008) asgs aaass S (L, et al., 2012) caads
& ) il o skl Gind) lllas Sty aed b Leghul Aol Al cplayall ol Gl JSbe
Ol

Beli€ (bl oYolly (L3l umy Sligine A3jlaay Milai & (DEA) dus (Bayraktar, et al., 2012) axsiul
dilly pe lgaans Hlk) (Amado, et al., 2012) 758l (LS5 8 eV Laty) Bow b Joanal) Ciilell dlail) iladlal)
slal Jsa Bauteg daliia Cilagles g asl HULY) elld gudas =35 (e el Cus (Balanced Scorecard) (jjlsiall ¢15Y)
On dabiall aleill Gajd (andiing ¢l uend alse daa el @l Guead Ja Gl QDA A3 Clang (g Baag S
bl Cilasg

U b Ll il Laily Al AUl sandl lually Sla 1 e Jle Thaiae (DEA) & aladind oS ol
Mey cdgen Glals (3) B bl QLS 5US (2008 (aldl) inh e 8 a8 Ayl LlL sl S
Lnall Lle )l 38he 5ol uld PA o Lagrad) ASkedl b danall clendll aui ) Lalasinls (2009 ¢ s2aaY))
Glaalall dang asmad) Luegall ilaalall 40200 5l Lgakty (2009 ¢ segd) ols cdasSal) liadionally 445V
(10) 86l Lkt D& (g0 Aol Slartll 50US anit ) (2012 ey ¢ i) rnns oSy Analas (S0 Asnn sl
¥y bl 8 Bamws daalal Geedd) lLISH 5ol ghnk e (2012 old) o) daag ilall Grall 8 Shidiie
Gl 33 ) el (e B el 28] ¢ lhe B AalaBY] 3lgd) sladia] 5US WA e (2013 «silie)
(10) 5eUS Laukayy (2013 ¢ s e a5 Gl Tpoaly clgie donsiional) Lbedll LSl Ljlae 3lsall alasia idll
B3V Bagas Laily il aans ai i ¥ selil) cydge cilans of ang un Al b Jend duialy due s duidy g

asSal) Uil S5 Sl oY) BeliS Luliy audi 8 Al oda 3uk ¢ Ly £ad Gaw L IS (g eag
Leladied €Y1 sl bl Craitia 310 (DEA) caspeal Cus (Azadi & Saen, 2011) Jsall s b (alalls
Miay il 13gh @l cAalall Al PUSH Guldl Jadl) o) i g8 clendl) delia 5ol Luldy ani b
sy elld macasi 3y WSy (CCR) z3ga (3dg Atil) 23a Gadas

126



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

Decision Tree (DT) _|dll 5ad 4-3

Aadgial Lgilatiy LA ey Badll lnd banags Tawy padies il aedl 8l Wil (DT) LA 8 Capas
DA e eguiilly Cinieaill dug dui b L) LS (https://ar.wikipedia.org/wiki) i lsall sl asls slail as
Canaill ey Cus (Berry & Linoff, 2000) Lohadi) culladll ST o 5aalgy lilall G Bl 5l Lla¥] 4y
On e KA 2elgil) Gl o Al GaaYl a8 eounll ey Aagi Cyitie 5o o 2l Cile s gal) ainid
iphall 5aiell g8 IS Jeay (i Aal) Siad) oli) DA e 35 AL B0illE (Bl g Lgunge Aty s (bl
i Aladie dbagiouall il (5 Laviad cclpaiall Gl (s Gy e Ol HadY) e Oty pleg g
ol Y (Bala, 1996) (Hunt, 1993) Jlasiy) s,ad lgie w0 §yainse Aagiosal) il piiall cul€ 13y ccinioail) 51ad lgic
i JSell g JlasY) S

tot e Llasia) ASCY) by loall by 3pndll sl 5ae 8y (gl Bacliy andill juleas (DT) s dddee il
Ly lss Lan ¢ua (Quinlan, 1993) (Breiman, et al., 1984) (Kass, 1980) 'C4.5" /'CART', ¢/CHAID"
ol Aladial) ddagiaall clysial (chi—square test) IS e alatin) DA (e clalady) s2a0e Clewsss CHAID
@il (Gini Index) i deles pladiuls Uil Llual CART duejjled Lass Laiy cpaiondl) eyl (F) alasn
LS aluaDl jLasS (Entropy Index) sige C4.5 duajlsd adiaty cddagioll

Glaagd dalal) 5ol @b G o Jim dalae eld e S sl 3 CART daajlsa and) 13a adiany
(lexdll lang IS o o oS daxall 5ansl) ddais (100) Lo o 3ol Ll ciadicly Cangiosal) uxialls cilesdl)
Crexdialy (i) o8l Cudely (s e clendl) lansgl) (100) oo JEY) 5ol Lalis cinas Lais o(1) w01 casdacy
Dl o claleal) (p aelgill aaad Gl sl g (g e lardl) Clasg e G dlee S 56U Ll
oS e ol oS gl e cilendll Glany Gl S5
gkl alsil £ isaiy) -5
dlalid) dalant) 5-1

5eliS i aldatl Asmapall 45)all ikl LIS 7 3sady) (k] Adalgl Candl 13gd ALl Alaal) (2) IS iy
oo Dlee J< s aally claad) @lily e Jgeanll callan I sehadll o (KA dealie (e ey dan ccileadl
il (CCR) zisat (haudaiy lgie dbae S 86l i oy L) @l o Taliiady cdasdll auaiiy 7l asaal Sliles
0o adtall (DEA) di (e Gla dall 73501 aladinls Glaadll Clasg (e saay U0 Al 30U (i & (09 (DEA)
Llee IS 5:US slael Jhall sy alg cclandll Clany JSIy cllaad) JS 3US auis 2205 ¢(Lovell & Pastor, 1999)
Ao aieal aefgall alasiuls Aty 5,81 sshall 1 OV 5 cCangiae uinieS ladd sang JS 56Uy (g5aB el
el Apmayal A3ledl] Loleie] 23y lgia gly V5l Lgipend Caalsll 2SS Sldaall o (sl aaad 8 LA Byad (e
ceiSll yae dandld) sasg

127



Ol JT 8 .3 g pal) Al - e elSS 73 g

alalad) dlaall (2) J<ad)
[ S5 i ity a0 it i A g S .
Aaadil) Culas 9 Cra A9
e ——————
Calam 9 Cra Bam 9 IS Crawia Chlalanld) 3o LAS anads
Aaasty
A Cra Aadil) am ol Aalal) SoLASYH auads a
Lgilatac 5mlas |
e L i e B —
Rgmap 3ad) A5 ABal) A plant ac ) ghl) / 3A=AEY axtes |
ST DT os e |
Lgiaamd (L iads (LAY ulaland) / Apland) asaas H
A5 5Bl sakmd Gl Chlaland) / Aalanl) o

Lasd) clang cbles (e Ll IS 518 anii 5-2

45l (COR) zisad (ubiny Wila dag l@dlaae Pl (e 44N & Glaadll Silasyg (e dilee JS 86 S i o
Ge el Alayall o3 b M Bang IS 8 Glileall e (0) 5 @leadll s (o) e A5E) o ()il (DEA)
slo s Bl an Y Claagll <y dead Baay IS Gllee 220 pe ladae Gl 5N luiaY dulual)l Clilesll
cDlleall (sgice
Lasil) gl dalad) 5olaS)) anidi 5-3

Lovell & Pastor, ) as i) (il bad s Al z3gad pladinl 4558010 8 daxd Basg JSI ddlall BoUSH o o3
gl Jiar Y oehaY) 1aag cdeodd) sangl daladl 8oLl v aleY dilee IS 5US ofisl zhal (Ser G (1999
Ll ellia dead sasg JS 88 cdandll Basg 5.US o Glleall cllil dyaal) DBY) a4 sy clilaall 3ol daseail
claadl)l Glasg (e (p) BelS Alas AN dalall 5 USIE A ey cbilaall (e () Bl (Sla )

Laajal) 5jlaal) aley (s15dll) Bacldl adgs 54

Lot Uy si€ clilaall (o Ul laaly (35S Willee 56l (bl e dadd sang IS 56USs dilae S 56US auii 2,
Bangl dalall Sl LSl Ay iaie lgeat 5 o) U Jascall llaall e U mass i Y olly (Sl Sl
Glesanal Tuaat V1 Gl Uy cocl) pe dandl) sang 80lS Grend 220 Ua lalat) ey ¥ 4 LS )
Byad aladie] Caadl 138 =5 Gy Jal ey ¢(DEA) Gaksi (e o jdiesal) 80USH ani il Cpaeenl ddagioss by Lyenye
oo Anaieal Cilasleall alasinls (Kadl o 931 Hlaes ol Aardll Bang 8eUS paa3 b Dlee IS 50 agdl (DT) @l
Bang IS Cagoly paibad Gy o Vsl lbat it ) cililead) oli) 3 (a0)sf) Ak # L@y (DT) Gudss ol
t Y ISl B amge LSy e

128



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

Goma el Al £l a) al e Y ael sl ad s ke (3) JSA

1 ghll
L 1312y Basidl
L 1312 Y Sasial
L 1312 Basidl

iatll il ialaadl (pa dules J8 3olis
el

EE

a¥
. =

Zasi Bang JS Belis

\ recigll Aaadll Sang

= = P — o
fu LR EET R il patall v rpcisll b daddliSaag

> =<
»
oo dilee S 5lSy Cangiuse yiaS lendll Bang 5ol aladiuls ab Al i el of Giladl JSEN e paig
o Y1 G Gan o(1)0 Gagiedl il (3ai 100)2 dexd sang J€ 56lS Ll 2aad Cum (g5 i€ \gililee
LA B Gt ity el 138 ey (Lall) ) e 385 (100 o S8 5 (5) 50l 3 Canall (1)
Ao pal) Ajlall 5l ddenlly \ghwad caall) ddend) 3285 5-5
il pahe aad Al clleall e U] & ey clgient g ) clbleall (g waaty 5,81 sl Jian
b 3gd Sl sl i (4) JSAlly cdaxa )

Lan jal) 40 jlall Baainall cililent) g Cpaenilly Adaginnall cililanl) a5 Cile) ol (4) JS&Y

(a2 A Aasdd) Baa g JLgd)

|

il Abaginal) Alaad) s

£ 5 jial) Aidanl) Cppuand (Saall (ja JA

I

dna jal) 45 Ral factinal] Agleal yyaa3

!

Agma pal) 45 hall adinall Aglaal) Julas

o Aty Clshd (5) (e (S Al yall sda of Gl JSAN e g
((DEA) Gulti il e 2Ly Lgiaund Conlsl) dglaall 30n3 1 A) Behadd)
el e oyl @lldy el degana On e Aeadl) sang 5l 3 Ll SY) dlead) jlas) AGUY Seladl
Dl B il (e A Al ClidanYs
(Al 358 dgage (BlY) Sl dgay o almaYL Y A lgiead (Ko soona) dlaall cul€ 13 Lo HSAT) cASIGY gladl)
Aapdiaa) iliand) 38y o sus (Al ddee 5Lad) 2 Cagllal) Geenil) 25 LlSa) a2e dnaball wilin e el ol
LIS il e (peanilly ddagioal) dplasll 2aas ) e (S DR Bad 3 (e
Qi ) Glilead) degana 0o (5 058 O ng) Fuasal) Aliall awd A Llaall lid) sdal ) Boladl)
Sleadll @lasg S g (DEA) kil
o el Cpenil Lol Calsll culgal) o Gl Gaagy Loaapell A3laall liaal Lleall st rdasaldd) Soladl)
csiSl)

129



Oaely J 22 0 A yal) & jBall 7 ik (AalSS 73 5]

(Aot Ala) anasi Jbe -6

O N HLEY) ga cctiland sang (200) pumi dal ) A58 e diingia ol o5 ikl g 3salY) 5256 Ol dal 0a
it 50 Caaglls e SIS a3y ae € (Ko G il V) Aocalid) Ll oty oapmgil) JBA) 3 83)sl) bl
Al e Al ClladYls 2 al z3sad) akii (e 53 e VS dolee

bk i 6-1
18 (Excel) melip b Jlsde ) el Lsasdl A5a) 4 cledl) Glany clblee clily it
Llag¥ls (155 5cm) Apbmal)l lihaty) Gl &5 G (ULl o a3l Z Y xadall myill slaels (Microsoft)
(11) axes cideall JS @l Jadis cidae € Clajiay Dlane Lo Jyamall Jlgie J<8 (705 4000) dubusl)
H(1) Jsaall 8 LS il il (200)) clansl) JSI5 cAard sang JS) dulee

Sllead) pailad (1) Jyaad)

Slalaall
11 10| 9 8 7 6 5 4 3 2 1
2 2 2 2 2 2 2 2 2 2 2 SA A e
2 1 2 3 3 2 3 1 1 3 3 [GHENGEON | JRLr
60 | 55 | 49 | 43 | 58 | 54 | 62 | 49 | 63 | 64 | 48 Lol
13 9 12 | 8 6 5 1219 6 10 | 12 s bl il iy

Jalatl) z3lE5 6-2
(Frontier Analyst) ssaall dlae maliy ciabiss & leilaydas daae Gelad o lee S 56U s dal
)l culsy (CCR) zisad el axin) s (DEA) dud Gadaially ilbseyll (BANIX INC.) 455 (o 2eall
(CCR) gisai Gguadai il (385 o cilbilaal) 32 US ciludia) il Aadd (2) Jgaad)
(11) J) clileal) ) Qe
11 10 9 8 7 6 5 4 3 2 1 Diglasll

5 1 5 10 11 5 13 3 3 14 14 e N
195 1 199 | 195 | 190 | 189 | 195 | 187 | 197 | 197 | 186 | 186 | sSll e

(DEA) Gakiy 2] e cilonddl Glang (e Bang IS 5eUS an 3 lgadlns il Golee IS 56 ol aag
zisa o S (e 10) Al e me cilajiaS cillaall 5eUS @il Craaiin) Gun il cilayiall Lacadal
5ang (103) sl clangll sxe of alill cijelaly codaaall diglaia dad ae Gilsy Jatd il iall jaaidl (BCC)
i (e Sl Bang (97) Waaxes A8LI claagl) 5eUS il Loy

Aexd Bany (<05 Sllead) (e Aibee IS A iinall el Lol ) slinalls il e ol 5 A0 s5lall
(1) slaely e(gpeii Juaia didae S 86l Canginn uaie daddl) Basg 3l licls (E-miner Analysis) maliy Gubi
i ils Ll el macag @ WS Sl je Aeadl) sangl AaiS (Lia) 5 oSl Aeadll Bangl Cargiuall uinall dewS
il LSy chieaill aelg (7) ge DA S Gulas il

130



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

VRN B ands Jalad il (g 30| g1 365 (3) Jgaa)

Ogaaall
0,989605 i« B3I (1)) (4 & )5 <0,770975 Ge JI ((5)) (L )5 <0,861645 e JHI ((2)) (L p) S W | 1
66,3 s oS e gl e (¢ 12) 5 %33,8 5o s iS Ledl e (£ 1) o6
G0 S ) s (1) (4 0 )5 40,770975 0o B ((5)) (4 0 )5 <0,861645 e B ((2)) (L p) IS M| 2
Yo im0 oS 2 Ll o (712)5 %100 s eSS\ e (¢ 1) O 0,989605
0,155225 &« J&1((3)) (2 0 £)5 <0,770975 e S8V ((5)) (2 & )5 <0,861645 e Ji1 ((2)) (L 0 p) 0S| 3
%30 s» + i€ 5 L) e (£ 12) 5 %70 5o s S Ll e (& 1p) 0
Go S8l sbaa ((3)) (H 0 p)5 <0,770975 0= SSH((5)) (4 0 p)5 <0,861645 e B ((2)) (A 0p) SN | 4
Yo sp oSy Ll e (212)5%100 s sS Ll e (F14) (80,155225
s oS Ll e (51 5) (8 <0,138115 e 81 (7)) (L 0 )50,861645 0 SSI ) sbse ((2)) (L) SN | 5
90100 s oS & W) e (2 15) 5% i
(1)) (L 0 2)540,138115 Ga S 5 e (7)) (L 0 p) 5 <0,861645 e SS) 5l sbasa ((2)) (L) IS | 6
Y50 s» oS e L) e (£ 2) 5 %50 8 eiS Ll e (&1 5) (130,141395 o
3 s (1)) (D 0 p)s 0,138115 e SSI 5l sbasa (7)) (D 0 p)5 €0,861645 0= S8 ((2)) (L 0p) IS | 7
Yosia s o e Ll e (712)5 %100 5o oS L) e () J80,141395 oo S
cllanl 281 i (7)) comeesil o ABY) LAeda Bang Adlain) Hdge = & s cddlenl 5oUS BlE g = o s

Gali e dadiedl aclsilly (200)d) Clesdll Clanyg 5ol Lals crieca A Asll sshall mil ) alnayls

sl Byg i Sar Lee Beli€ lesdll Clang S8 o (140) o) desdl) sang o) Ledas (3) Jsaall b 53l (DT)

Kar A @laasll lang patlad (5) Jsad) con cos 8 cbansll oda (ailad ey (4) Jsaally Yol Lgisan,
:(DEA) Gul (e dsjdinall i€l e Basgll (pand 3 dansjal) 25)laall laalaic]

3eldS JaY) daadly 3da g (ailad 4@ Jeaadl

gda clilead) (pa dulas IS BoliS Ll daag
11 10 9 8 7 6 5 4 3 2 1 daaall

4979 | 0.12 | 0.33 | 0.17 | 0.24 | 0.34 | 0.16 | 0.29 | 0.18 | 0.17 | 0.24 | 0.26 140
Faxal) san 5l dalal) 508N Ldge = g 4

BeliS JBY) dasdl) Baa g Cppeatil A yal) 45 jlall adinal) Aeddld) Ciaa g pailad (5) Jgaal)

gda (11) D cililad) e dalas JS 35S Jalis Bas g
11 10 9 8 7 6 5 4 3 2 1| 4add)
100 | 0.10 | 032 | 028 | 063 | 0.79 | 029 | 094 | 0.18 | 0.16 | 048 | 0.79 | 70
100 | 029 | 0.12 | 040 | 049 | 096 | 1.00 | 0.77 | 054 | 028 | 1.00 | 0.63 | 92
100 | 039 | 076 | 071 | 033 | 052 | 0.06 | 030 | 096 | 0.19 | 025 | 058 | 95
100 | 008 | 1.00 | 046 | 022 | 033 | 0.13 | 1.00 | 0.13 | 023 | 1.00 | 0.10 | 96
100 | 036 | 0.89 | 0.16 | 027 | 041 | 041 | 022 | 0.77 | 095 | 030 | 0.42 | 144
100 | 0.13 | 035 | 0.19 | 051 | 1.00 | 048 | 0.84 | 020 | 0.59 | 046 | 020 | 168

100 | 0.53 | 0.84 | 042 | 1.00 | 0.66 | 045 | 042 | 022 | 041 | 027 | 048 | 194
Al sas gl dalal) 3eliSl) il =g o

131



Ol JT 8 .3 g pal) Al - e elSS 73 g

by LS 5 ol )l 8 e il (5) S G pma (g sil) JUiall oy Jlains
J\ﬂ\EMMG&(S)M\
AR 7 I \
AV 9% tAe

o N . . e
[ Y dlaal)
I
Ae Chto v YY o6aY,.
4o op0t ¥ . A7 %A,
AVe %%V e+ e Yo op\...aa
S | )
o Alaall V dlaall
| |
1 1 .
[covane]  [marne]
| | |
o4 o5ra Y Y\ oGAV.e N o O N YY o640 A
aY o%%. 4 . ¥ Lom Yol A N oAt MEoge vl
Y0Y %%\ aa Yt %Y 2a \ % Ves 2a Y€ ©4) e 2a
—_— — 3 Sl J
) dalaal) ¥ Alaal) ) dlaal)
i 1 — b l_l—l
1
[ <-.anan.o | [ >.ana1.0 | [<iveorye | [ >iv00vve | [ < verras || >verrao
| | 1 | I
EVEOoaRE AN | VY o5 o) V%V, N VEOp e ) Y %o, N YY oLy oy
AY OV Y . | SO/ & S VS YOy v B T DR Sy v %,
YY¥R%4Y « voa VAT VS SN Ve %V 2a NE O5Y oo e Y %\ 2a A WSO

Aaxall Bang 5elS (gin 8 Ddl FSVI o) Caali (2) o) dlaall o SN 8 53))50) (DT) s daadie (g ol
Adle Ayl (0,861645) cra ST Adaall o3a 86 UST A suenll Jalidl) culS 138 Yol gty el ity Gus (140)
95 (92 (70) A5V 3 ilexdll Cilasg desena (e sela Gilad) IS ) Bagall saly oS 0S8 o (%92)
aadl) Sangl (2) o8 daleal) 50US Ll o) (5) dsand) 8 53))slls (DEA) (st (e A paiedll (194 168 <144 96
A yal) Llaall Laaslaic) (Ko 1305 (0,861645) e ST (96) 5 (92)
Oy o) AlSe) Gsn Jead A L Al ) daadanl)l Gl e seds Jlaa) S Tl assll 5 LS
il Balaal) of il as Cam el aiadd) Blalls (31 SLad) e 135 (2) oy Adeall oag Yol Bl dulend
30 ilgn (0,770975) ¢ro ST ) Abead) o3 56l Jalis 5al) iyka (ped (Yl ppenilly Chagies A (5) &)
& (168 96 <70) A&,Y) iy laadl) Clang (5 (5) ) ddealls I3 vicy ((%87.5) () dardll sany 82U 5aL5
(0,770975) e ST & L] Hliall lessll Clasg 8 Dolaad) 238 5018 Talis (Y dpnanyall £5liall 5adieall Lolasd)
FST ol Gnlas 8eUS st PA o Glasdll Gilang 3liS Gauend Saall o S Gans 6 of ) BLEY) jaats
Oe S G diga (1) 5 (7) 5 (2) ldendl 50US Gt Al<a) a0 sadinal) acldlly (DT) gl dealye (yad el
(0,770975) csa LSl 035 Taa (3) 5 (5) ofbenll 86lS cpanant o alills (0,141395) (0,138115) (0,861645)
et gl 8 o€ Ly clanyg ) 8eli€ V) cilandll Clang (me BeliS Cpant ity élldy caibulls (0,155225)

clalinay ]y Ladal) -7

O Bralad) Cilardll cladial (55 piall (o sl (Ba pailiad (e 4 i Loy Gleadl) deliva dieal alii as
G Adlal) s e Bliall Jal (e G lledd sy 2 i)y aaecad 8 elaY1 82US Cpueentl Taliie Talay) o
cleadll 5agag L a8 sdlae 8B (e ola1 BelS Al L dilia) ((Bgud)

132



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

dalg colalaidll @l o V) ccleadll sty z ) Sllee Gueat e 5l 3aad dueal ciladaidl Calisa ) aag
gasa¥) Ol I (Ll 4 e e sSE  Lblee Gaead G & Bagaase 535 cdlld Gl 5S Gligra
5elill il Al igng Cligeaall @lli Golail djlie pdy dnale Lingie o atiy (N il 138 8 ikl Lalsl)
&l 4 et delia A Tan Take 05 o pdsiad) ey cdalal) 5ol (s og lilaal) (e o
Bang Jah Clleall paen 0 0 oS e Adeal) Slag) 8 Lol paling 3ol JBY) daadl) saag SLES) V1 Hladl)
Bang 5eli€ 8aL) dal (e cpant ) dalan Al Glleal) [ Glaall Cpent Glial paan 8 adulas sl WS cdandl)
Agrayall £l aais ) Aleall 5Las) AnlSa) gy Tdls eseli€ (JBY) doadl)

Sl (sre Aatiyall Akl 3l Gans 35 B ad V) i) 13 (e dliastua) duladY) @l (e sl
Ciyemall Ll 3 (Cndl Gaaa =3 5all) & 35 53 sl G ASEN Jaly ladll Gl clblee alis
) Baanal) doecsyl) dgually cladaill (385 o poyil) cblee 8 il Js gl lia aas Wild g il ey 4oy i
lesd ook of Jind) (e lend cladiiad Vs gl 28 adlgl) allall 3 o V) caeg5d AEIST Cayenall Landings ayreay
Culadl 138 3 Gentll e aial dalall Candl 13 N G Ll lanaey gtk G e A8 Lgihang lilee L
c2ll 138 ae Jaleil] Adia) GilaY) datlss )5 s

Tbdions &) -8
oy Aluelian Gl Lo daglieg Ganll 138 dlae] ¢l daliadl aabyly jobadl aiealie DA (e Caldl sal @iy

t b Lo ilas) il (e (g cAlainall Al yinaY) cilad gl

Gladll g Lasa B allin o Lkl e Lokl deaally dlall @y Slally clsall amdl aay 5
Dsbaie€ daxall ylail) Cha of adsin G Dbl Slad¥) G AT GHil) 13 a3 desdl) asgies lgaailady
D6 8 Aedll e o LS cAandl) Ay Jaaal passl Lliiss lagh dllgind) [ el e DA (e el Gl
e Laralli calatiay) b ALl Aesll dad B 55 ) Aadlil) Calsal s e lke 8IS dalse e il
Lt L of By elgd ane G llin Galh Dbadill sl clbsine b W el alall ggiad) e (a3 ¢
cOma shaie Gag e Jlaasg (i AS)dug caaas iy

LS — Lgdlaaly Lallalis 3 dnlad) Sl 8y cdibiad clelbdll b Lldasi) ¢ Lals (DEA) cliudss 7l oo @
Bsisay sidine Ll perail dpcaliyll lgitloa & il polaill canlil 3 — Canall 13g) Lnaaliall 2adla) 588 & @lly Linia)
O gl (b bl Csidl 8 it Lo Line aall 13 wie i Y by dpeal) oSTilly skl o VI clgailiy
Mie Loie clgalinlas gstig B qosis 3L 3 pals (AT i e sl o3 daglie Jolat BaaY sk s
Sevkli, et al., ) &aldl dglas & WS (Analytic Hierarchy Process AHP) gl dlaill ddee pa ghay)
Cilga il i lgie (5T cVlaa ) Lsnaal) A5G ey 5ell) auiy (ol G Lgilanks Sl pus ol (2007
Chin, et al., ) &alll 4] au L a5 (Failure mode & effects analysis FMEA) la)tly cilleal) 8 Jidl
bl g ¥slae b Aleally Aualal) agilonliss sl Siss Gfialdl JU8) ) a8l (e dall i s (2009
LAl sda clandan

ofialll e sala cVslae ollia of (DEA) Ay dlall (63 ) dralye (o dealiiid) clehiia)] pan Ju
ple aBlays (PO) L5l b Loia Linmy iyt (Saal) (hag el oda (3udss o atias andl) & suan Jihae o158y
Hybrid ) Jase 158y (Juan, 2008) dlslae clliS; (Clustering Approach) dsews ade 15l Tana Sase (2009)

133



Oaely J 22 0 dany yal) 4 jlBall 7 e AalS 73 g

Aamll sda aldic] (e yad Bada Ailaiy Afiag Nilgd Chuail CYglall oda gty B3l adgiddl e Ol 1My (Approach
Ngalasind clas Lasale (S8 pucegis Slfics

Janall 8 sl o) K S el (s (DT) @bl 8ail degiia clae b 515l ikl < il

2 il Alhes (@AY aaxial) e lsal) e (gilsils clgl LAl paaid dhens dilis Olbas sl sa3 cul
Gl digndy Wi dnal aig ) Lish lee cdealiiiod il o slaeYl Jead) aosil ciliayhall el
b ey e UK (ON-Line) Auallal) cilasled) 4us e guenll Aalie )l Ha3Y sl ) Wla sdisal) slSlad)

LgDholat il (ga B2l ly Lghuulas

g all g salaal) L]

Laiill Jsall aipall Cgmy (g ¢ gmaall Ay el ASLadl) 8 dpaall clanall o) 3 US apE" ((2009) Ae G2 SO s2eaY)
A gl Ay pal) ASLeall ¢l 1 calall 5 510Y) dgan ¢ sSal) g sl L Sadia elal sad) &y ylaY)

dae "(DEA) bl Calra Jalas alasinly 45 53 jall & giall 30 Gl " ¢(2013) o= sanall a2 oy 8 5 208 558 (O
A47-139 :0= ¢12 «&aalil

ol ) 932 Aa g ylal cculilall Calea Jalss (:‘.\.A:LWL] ) gl Cilaaladl Al 3oLl puld” c(ZOOS) 4_49 R tha R ‘_Ac c@\.fﬂ\
A yal) ASleal) cdasdadiill g 4 g0 yill 3 HlaY) V’Mﬁ Gy il IS (g 4l r»;\ dxala c(‘_JLr_ (::\Ld BJ\J\) ool 4 o yill 3 ylaY) ‘rg
A gad)

Al Aul 2 ((DEA) <bilall 8y shatll Jalaill Cghl alainly 4 530 jad) daalall 30US (8 4 dlaa® ¢(2012) dalla ¢ aldll 2
Labaiay) HLJ\R_)XS c.\g\AL)SJ‘f\:\:.a\A GQE)ﬂ\MPuamﬁM‘ejh‘;BJ}ﬁaﬁ ttale Al "3 dadla
‘ A ) el i il slell 5 il

Ao Mcllall Calee dalat aladiuly dma ) 50 s Adlaiay dlanl) L) ¢ ) e 3eUS pal ((2013) ) dlen 531 30
A17-407 0= 3 58 g )l SlasdU 4 )il daals

o) s Alaa "3 gand) Ty jall ASLealls A sSall Cllaalall Apsnsil 3eLSH (LS ((2009) siban cpall eles Jab a2 ¢ pagh

308-243 o ] ¢ Aandill 45 5 5l 4 glall (5 8l
Jalat Gl aladinly 4 3l jad) Clifinal 8 daaall Claadl) 3.S Guld" ((2012) gladl cul e 5 oo saall a2 ¢ iy B
22-11 ;0= 11 ealll Ak 201 1 Adnd lddiuall (e Aal Agnlai ) j0 :(DEA) <lilal) alaa

.1

2

3

. Adler, N., Friedman, L. & Sinuany-Stern, Z. (2002) "Review of ranking methods in the data
envelopment analysis context”, European Journal of Operational Research, 140, 249-265.

. Amado, C.A.F., Santos, S.P. & Marques, P (2012) "Integrating the Data Envelopment Analysis and the
Balanced Scorecard approaches for enhanced performance assessment”, Omega —International Journal
of Management Science, 40, 3, 390-403.

. Azadi M. & Saen, R.F. (2011) "A new chance-constrained data envelopment analysis for selecting
third-party reverse logistics providers in the existence of dual-role factors", Expert Systems with
Applications, 38, 12231-12236.

. Bala, J. (1996) "Using learning to facilitate the evolution of features for recognizing visual concepts”,
Evolutionary Computation, 4, 297-312.

. Ballantyne D. & Varey, R.J. (2006) "Creating value-in-use through marketing interaction: the exchange
logic of relating, communicating and knowing", Marketing Theory, 6, 3, 335-348.

. Banga, R. (2005) "Role of services in the growth process: A survey", working paper no. 159, Indian
Council for Research on International Economic Relations.

. Banker, R., Charnes, A. & Cooper, W.W. (1984) "Some models for estimating technical and scale
inefficiencies in data envelopment analysis", Management Science, 30, 1078-1092.

. Barnum, D.T., McNeil, S. & Hart, J. (2007) "Comparing the efficiency of public transportation subunits
using data envelopment analysis", Journal of Public Transportation, 10, 1-16.

. Bayraktar, E., Koh, S.C.L., Tatoglu, E., Demirbag, M., & Zaim, S. (2010) "Measuring the efficiency of
supply chain management and information systems practices: A comparison of Turkish and Bulgarian
SMEs", International Journal of Production Research, 48, 2, 425-451.

10.Bayraktar, E., Tatoglu, E., Turkyilmaz, A., Delen, D. & Zaim, S. (2012) "Measuring the efficiency of
customer satisfaction and loyalty for mobile phone brands with DEA", Expert Systems with
Applications, 39, 99-106.

11.Berg, S. (2010) "Water Utility Benchmarking: Measurement, Methodology & Performance Incentives",

International Water Association.
134



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

12.Berry, M.J.A., & Linoff, G.S. (2000) "Mastering data mining: The art and science of customer
relationship management”, John Wiley & Sons, NY.

13.Breiman, L., Friedman, J.H., Olshen, R.A. & Stone, C.J. (1984) "Classification and regression trees",
Wadsworth, Los Angeles, CA.

14.Butler, TW. & Johnson, W.W. (1997) "Efficiency evaluation of Michigan prisons using data
envelopment analysis”, Crime Justice Review, 22, 1-15.

15.Charnes, A., Cooper, W.W. & Rhodes, E. (1978) "Measuring the efficiency of decision making units",
European Journal of Operation Research, 2, 6, 429-444.

16.Chase, R.B. & Tansik, D.A. (1983) "The customer contact approach to organization design",
Management Science, 29, 1037-1050.

17.Chase, R.B. (1981) "The customer contact approach to services: theoretical bases and practical
extensions", Operations Research, 29, 698-706.

18.Chin, K.S., Wang, Y.M., Poon, G.K.K. & Yang, J.B. (2009) "Failure mode and effects analysis by data
envelopment analysis", Decision Support Systems, 48, 246-256.

19.Cook, W.D & Seiford, L.M. (2009) "Data Envelopment Analysis (DEA) — Thirty years on", European
Journal of Operational Research, 192, 1-17.

20.Cook, W.D., Tone, K., & Zhu, J. (2014) "Data envelopment analysis: Prior to choosing a model”,
OMEGA-International Journal of Management Science, 44, 1-14.

21.Cooper, W.W., Seiford, L.M. & Tone, K. (2000) "Data envelopment analysis: A comprehensive text
with models, applications, references and DEA-solver software”, Kluwer Academic Publishers,
Massachusetts, USA.

22.Edvardsson, B., Gustafsson, A. & Roos, I. (2005) "Service portraits in service research: a critical
review", International Journal of Service Industry Management, 16, 1, 107-121.

23.Farrell, M.J. (1957) "The measurement of productivity efficiency", Journal of Royal Statistical Society,
Series A, 120, 253-290.

24 Fitzsimmons, J. A., & Fizsimmons, M. J. (2001). Service management. New York: McGraw-Hill.

25.Frei, F. X., & Harker, P. T. (1996). Measuring the efficiency of service delivery processes: with
application to retail banking. Financial Institutions Center Working Paper, Wharton School.

26.Frei, F. X., & Harker, P. T. (1999). Measuring aggregate process performance using AHP. European
Journal of Operational Research, 116, 436—442.

27.Garfamy, R.M. (2006) "A data envelopment analysis approach based on total cost of ownership for
supplier selection”, Journal of Enterprise Information Management, 19, 6, 662-678.

28.Gronroos, C. (2000) "Service Management and Marketing: A Customer Relationship Approach”, 2nd
ed., Wiley, NY.

29.Gronroos, C. (2001) "Service Management and Marketing: A Customer Relationship Management
Approach”, 2nd ed., Wiley, NY.

30.Gronroos, C. (2006) "Adopting a service logic for marketing”, Marketing Theory, 6, 3, 317-33.

31.Gronroos, C. (2008) "Service logic revisited: who creates value? And who co-creates?", European
Business Review, 20, 4, 298-314.

32.Gummesson, E. (1995) "Relationship marketing: its role in the service economy”, (in) Glynn, W.J. &
Barnes, J.G. (Eds) "Understanding Services Management"”, Wiley, NY, 244-68.

33.Gummesson, E. (2007) "Exit services marketing — enter service marketing"”, Journal of Customer
Behaviour, 6, 2, 113-141.

34.Gustafsson A. & Johnson, M. (2003) "Competing in the Service Economy", Jossey-Bass, San Francisco,
CA.

35.Hasan, B., Omran, J. & Maya, R. (2008) "Measuring the Performance of Construction Firms, using Data
Envelopment Analysis”, Tishreen University Journal for Research and Scientific Studies - Engineering
Sciences Series, 30, 5, 147-168.

36.Hatami-Marbini, A., Emrouznejad, A. & Tavana, M. (2011) "A taxonomy and review of the fuzzy data
envelopment analysis literature: Two decades in the making”, European Journal of Operational
Research, 214, 457-472.

37.Hu, W.C., Lai, M.C. & Huang, H.C. (2009) "Rating the relative efficiency of financial holding
companies in an emerging economy: A multiple DEA approach”, Expert Systems with Applications, 36,
592-599.

135



Oaely J 22 0 dany yal) 4 jlBall 7 e AalS 73 g

38.Hume, M., Mort, G.S., Liesch, P.W. & Winzar, H. (2006) "Understanding service experience in non-
profit performing arts: Implications for operations and service management”, Journal of Operations
Management, 24, 304-324.

39.Hunt, K. J. (1993). Classification by induction: application to modeling and control of non-linear
dynamical systems. Intelligent Systems Engineering, 24, 231-245.

40.Juan, Y.K. (2008) "A hybrid approach using data envelopment analysis and case-based reasoning for
housing refurbishment contractors selection and performance improvement”, Expert Systems with
Applications, 35, 215-226.

41.Kass, G. V. (1980). An exploratory technique for investigating large quantities of categorical data.
Applied Statistics, 29, 119-127.

42.Lee, C.C. (2009) "Analysis of overall technical efficiency, pure technical efficiency and scale efficiency
in the medium-sized audit firms", Expert Systems with Applications, 36, 156-171.

43.Lee, J. H., & Park, S. C. (2005). Intelligent profitable customer's segmentation system based on business
intelligence tools. Expert Systems with Applications, 29, 1, 145-152.

44.Li, Y., Chen, Y, Liang, L. & Xie, J. (2012) "DEA models for extended two-stage network structures",
Omega —International Journal of Management Science, 40, 611-618.

45.Liang, L., Cook W.D. & Zhu J. (2008) "DEA models for two-stage processes: game approach and
efficiency decomposition™, Naval Research Logistics, 55, 643-53.

46.Lin, T.T., Lee, C.C. & Chiu, T.F. (2009) "Application of DEA in analyzing a bank’s operating
performance”, Expert Systems with Applications, 36, 883-891.

47.Liu, J.S., Lu, L.Y.Y,, Lu, W. & Lin, B.J.Y. (2013) "Data envelopment analysis 1978-2010: A citation-
based literature survey", Omega —International Journal of Management Science, 41, PP: 3-15.

48.Lovell C.A.L. & Schmidt, P. (1988) "A Comparison of Alternative Approaches to the Measurement of
Productive Efficiency”, (in) Dogramaci, A. & R. Fare (eds.) "Applications of Modern Production
Theory: Efficiency and Productivity", Kluwer: Boston.

49.Lovell, C. A. K., & Pastor, J. T. (1999). Radial DEA models without inputs or without output. European
Journal of Operation Research, 118, 46-51.

50.Lovelock, C.H. (1991) "Services Marketing", 2nd ed., Prentice-Hall, Englewood Cliffs, NJ.

51.Marschall P. & Flessa, S. (2008) "Assessing the efficiency of rural health centres in Burkina Faso: an
application of Data Envelopment Analysis™, Journal of Public Health, 17, 2, 87-95.

52.Marschall P. & Flessa, S. (2009) "Assessing the efficiency of rural health centres in Burkina Faso: An
application of Data Envelopment Analysis", Journal of Public Health, 17, 87-95.

53.Payne, A.F., Storbacka, K. & Frow, P. (2008) "Managing the co-creation of value", Journal of Academy
Markting science, 36, 83-96.

54.Po, R., Guh, Y. & Yang, M. (2009) "A new clustering approach using data envelopment analysis",
European Journal of Operational Research, 199, 276-284.

55.Post, T. & Spronk, J. (1999) "Performance benchmarking using interactive data envelopment analysis",
European Journal of Operational Research, 115, 472-487.

56.Quinlan, J.R. (1993) "C4.5: Programs for machine learning", Morgan Kaufmann.

57.Ray, S.C. (1991) "Resource-use efficiency in public schools: a study of Connecticut data", Management
Science, 37, 1620-1628.

58.Roth, A.V. & Jackson, W.E. (1995) "Strategic determinants of service quality and performance:
evidence from the banking industry", Management Science, 41, 1720-1733.

59.Roth, A.V. & Vand der Velde, M. (1991) "Operations as marketing: a competitive service strategy",
Journal of Operations Management, 10, 303—-328.

60.Sathya, S.D. (2006) "Efficiency Performance in India Banking — Use of Data Envelopment Analysis",
Global Business Review, 7, 2, p: 326.

61.Sevkli, M., Koh, S.C.L., Zaim, S., Demirbag, M. & Tatoglu, E. (2007) "An Application of Data
Envelopment Analytic Hierarchy Process for Supplier Selection: A Case Study of BEKO in Turkey",
International Journal of Production Research, 45, 1-34.

62.Sherman H.D. & Zhu, J. (2013) "Analyzing performance in service organizations"”, Sloan Management
Review, 54, 4, 37-42.

63.Shostack, G. L. (1987). Service positioning through structural change. Journal of Marketing, 51, 34-43.

64.Shuai J.J. & Wu, W.W. (2011) "Evaluating the influence of E-marketing on hotel performance by DEA
and grey entropy”, Expert Systems with Applications, 38, 7, 763—769.

136



2022 J¥) il O grmad) dad) daalad) 4abiaiBy) o glall o)ty A0S Alsa

65.Sohn, S.Y. & Moon, T.H. (2004) "Decision tree based on data envelopment analysis for effective
technology commercialization™, Expert Systems with Applications, 26, 2, 279-284.

66.Solomon, M.R., Surprenant, C. & Czepiel, J.A. (1985) "A role theory perspective on dyadic
interactions: the service encounter", Journal of Marketing, 49, 1, 99-111.

67.Tavares, G. (2002) "A bibliography of data envelopment analysis (1978-2001)", Rutgers University,
Rutcor Research Report, Piscataway.

68.Tofallis, C. (2001) "Combining two approaches to efficiency assessment”, Journal of the Operational
Research Society, 52, 11, 1225-1231.

69.Vargo S.L. & Lusch, R.F. (2008) "Service dominant logic: continuing the evolution”, Journal of the
Academy of Marketing Science, 36, 1, 1-10.

70.Vargo S.L. & Morgan, F.W. (2005) "Services in society and academic thought: an historical analysis",
Journal of Macromarketing, 25, 1, 42-53.

71.Vargo, S.L. & Lusch, R.F. (2004) "Evolving to a new dominant logic of marketing”, Journal of
Marketing, 68, January, 1-17.

72.Wu, D., Yang, Z., Vela, S. & Liang, L. (2007) "Simultaneous analysis of production and investment
performance of Canadian life and health insurance companies using data envelopment analysis”,
Computers & Operations Research, 34, 180-198.

73.Wu, L., Liang, L. & Chen, Y. (2009) "DEA game cross-efficiency approach to Olympic rankings",
Omega —International Journal of Management Science, 37, 4, 909-918.

74.Zeithaml V. & Bitner, M.J. (2003) "Services Marketing: Integrating Customer Focus across the Firm",
3rd ed., McGraw-Hill, NY.

75.Zeithaml V.A. & Bitner, M.J. (2000) "Services Marketing: Integrating Customer Focus Across the
Firm", 2nd ed., Irwin/McGraw-Hill, Boston, MA.

76.Zhang, X., Huang, G. H., Lin, Q. & Yu, H. (2009) "Petroleum-contaminated groundwater remediation
systems design: A data envelopment analysis based approach”, Expert Systems with Applications, 36,
666-672.

77.https://ar.wikipedia.org/wiki.

137



