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Abstract:

Data envelopment analysis (DEA) is well-known as a method for
measuring efficiency and performance of decision making units.
Conventional DEA models assume deterministic, precise and
quantitative data for input and output observations. However, in many
cases these assumptions are violated and some input and output
observations are qualitative and imprecise. The current paper presents
some approaches for dealing with qualitative and imprecise data when
measuring efficiency by DEA.

Keywords: Data envelopment analysis; Efficiency ; Imprecise data;
qualitative data; ordinal data.
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33 Ala on Aplilly L uled alu Gulad e by IS il EDEy cDlaae
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s ¢ Aaalad) MacY) mgie relibl) Cilke Jida  ddeagl) Jalsall " (lsins (2011)
(Kao & Lin, fuzzy numbers dcase slaci lajlie) Je de gl culilyll dlalas
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Source: (Cooper, Park, & Yu, 1999)
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X111 + XaqTa = 1
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Y1}'+Y2}'_X1}'_X2}'£ﬂ _j'-=1_...._.5
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B; = {Yj_: = G'Syll; Ylﬂ = 0.5Y11FY14 = ﬂ.45Y11; Y:LE = ﬂ.3Y11 }
B ={V34 = Yop = ¥po = ¥py = Vg

Bl_ = {Xll = ﬂ.SXj_q_; Xl: = ﬂ'?SXj_q.FXj_a — GI?SX:L:; X15. — X14 }
B = {5-53’23 = X3 =0.7X33; 08X33 = X5y = G.QXH;}

2 0.7X53 = X540 = 0.8X55; KXoz = Xoq
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bl dneydl ey
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ErYr}'_Ez’XE}' =0 Hj
YiXip=1

(x,) e v
(v,,) e H} Wi

XUJY =e Wir

Where :

X:'_;l' =Xt }’r_;l' = Vil
#; = v; max; {x i

]
f" - xz_:l."rm {xz_;l'}J j}r_:l' = }?r}'.’;maxj{}"rj}

el @il (2003) Zhu dgea —2-1-3
icsena o e zisal 58 (1999) 4dlys Cooper zise of Zhu LaY
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SIS = 3gaill el latiN g Aaleally Sadiys Aadal) cUlall ) diLayl
tol LS Lgie jume (Vo) ol JSG A (o585 Aads il @l oIS 1)
Xij = Xip = Xip Vrj = Vrj SV,
A ULl Jasiag (0) LAl MAS) sas 56 S ayiil
Xiog = Xipr ¥po = JTN
A i) Jentinds culas il 3L
Xjj=Xijy Yej=Yrjy J]FO
Gilajiall ) aally DAl ) sl aladiad s ikl eda (jseae
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ErEBDEr}'u?"-l_ Ergao}’rjur—zeemfijf’i - Eeg&fx:'}"f?i =0

YirepoY olr T Dpeso Vrolly — DieBrXioVi — DigprXioV; = 0
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:(Zhu, 2004) sl e Je 6
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Ljzodi¥rjt Ao¥,02Y,, T EBO
E_?=1‘1}'}'1r_;f = Vro r& B0

420 j=12,..,n

(Zhu, Efficiency |gauhy 448y Ul x;;(i € BI) 5 yy(r € BO) Ul a5
. evaluation with strong ordinal input and output measures, 2003)
<dl) @l (2002) Smirlis s Despotis 4uia —3-1-3

A aliy) clasgll 3.8 sl ladsas (2002) Smirlis s Despotis sk
(Y lsall) el clibyy A Al cblbally A8dall bl e e e Jalailly o
Juasi sl Dl Go s adpai ) ladll e zalind) Jisaty el 138 many
Mady ¢(1999) 4Dleys Cooper  leayitl ) elli e Calias 455k Clpaiall Jsa
lebas ) Aalal (50 ALYl Gl o 5dle pidl disad Gy edlly oo
Sy e L Jaley g Gage ) 52l b g (Gl S Al i)
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Ei_;l' = xz'_;l' = Ez'_;n E?"_;I' = }"r_;l' = Er_;.'
Syoall il Gt iage s dasben Culi e Llal) iy ol plll ued Cum
Doail) 3 e il il GlSa Jas il
X=X+ SE-_,-{EU- _Ezj} i=12,..m j=12,.,nwith0 =5;; =1
Ve = Vst g (;?r}. _Eri) r=12, .5, j=12,.. nwith0 <t <1
O s« By 5 8 il Yy 5 Xy Dbl Glarsey e Gilull gl
Jisad &y dghadll syseall ) Jseaslly cdphadll e bysall & zdgall iy of aild
LS o3gs Clyyiiall
Qi — ViS5
Brj = 1-[,.3',,._:,-
LS 5 5sall Clayially Lg5sall cDlaa A0S sale) (S Jisaill 138 Jleiasly
st
Niz1 Vi X = Nim Vs E:‘j + 5:‘}"[5:&}' - Eii}] = Xim ViXi; + ""’isij{fij - Ei}')
_ aijf
= M= Viky; + t?:'j(xz'j - E:‘j} 0=¢q;; = v, (545 = ?l:}
Uy
Ei':lu?" [E?"}' + t?".i" (J?r'_;l' - J_'?"})] = Ei=1u?"£?"}' + H,..E',..}- (J?r'_;l' - E?".i")
— Prj
=Ei:1u?"£?"j + pr}. (}??"_;I' — Er}.)’ 0= p?"_;l' = Uy (SE'_;I' = ?:]I
B0 gl ziga0 (& Aighgall Glajiall 5 Aghsall EAAA 45l L Plab
:(Despotis & Smirlis, 2002) z3saill 138 ) Jgasll o3 «CCR
Max 8, = Ei=1u?"£?"ﬂ + Pro (J?;.-D - Ero)
ST
z?;lvizia + qw{iio — Xig) = 1
Ei:lurgrj + Pri {?r}' - Er‘}') - Eglvizij + QE}'(EEJ - Ef}':} =0
Prj — U =0
gi; —v; =0

u,,v; =& Wi
pr‘_;l': ':?:'_;l' =0 "G‘"T‘, I,_f
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