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2- Stochastic Frontier Analysis (SFA)
3- Data Envelopment Analysis (DEA)
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1- Metafrontier Function
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1- Data Envelopment Analysis



'Y wybs GLALLS 1,5 vy

ol 4 (F) Jgoss 45 Sy i gl o 00 o ln

g o Jodd odel 3 5
t

« .U
07 =min,, ty°

Y v'x,

t

u .
st. max, ty’zl

VX,

>0
5

v ()

b ipaalin alde Jyoib Ly il (0) Jse 8 o g
t

5 5 . | ]
()J?‘“)5 2 gl VtX

=lasasgLogs il

j
D9b S 15 Gygo 4 Jgeyd N 4 Ailg o

t
UYo
t

65 =min
0j uv Vv Xo

u=0

v>0
Oyt s ase G35l (F) Jg—e b jl ooliiwl L 2g2g al b
b 5pasly Jgo o Sl 55 (F) Jgo B 29l oy

)

eoEj =u'y,
st vix, =1
u'y, -v'x; =0
ux0
v=>0
j=1...n
(V) Jo—08 claclex (35)] ey L lojle (2L oyl 2>
ool plyy s syl J9e 3 N sl
only 3> lyia el Vbl BESU'Y,, =0
ol odol doldl 3 &S widyr (WSby Cyao w1y ol LI
6, =1Amin, 6, (A)
s 5 yasliy gamle (ol c@Ab =min{a,b} & e
maely Jo ol Yl lojl ol YL >
YL o (V) Jge 8 o)l 5l ocamd p3Y ] 2 (sl (o (o)
“ojk 2L b 2> (A) 5 (V) sladsesd Gk 5l 5 lojl 2l

t
uyo
v'x,

max

t
utyo <1l (j=1..,n) (v)
V' X

0
ux=0
v=>0
Ll oo el Saysie Vg U (9 sl Jgeyd cnl > &S
N Geiomed 9 pl N ol sl 03w 5 03les Jop w4y 9 X g
e olS, ol

st

dlees 25 Jyes il Slosle () (VL > aulone

t
uy,
t
. v'x
Oy =max,, 0
, 'y,
max j——
V'X; v)
st
u=0
v>0

ol e )3 2 O)ge

. u
oF =maxuv—ty°
T VX,
t
st maxjt—y‘zl
VX,
]
v
v (¥)

t

t
j
Sl o3k 5 03les g el nle D9dse o5 (V) Jo8 51 (Y) s
ol (Up 1o TU SV T IV) 88 Vo U s b dio b))

uty.
9 LI (V) Jge b 4 1, MAX; y 3(/] =legsgume g

dl)—f L;la)'l_g Lsil)l_f Oﬁ’l—’ N OJ)_f POV I PO g o3l> ‘_')L.w
sl 03l 35 3 (Y) oy jl odlizal | 1o DMU

t
U-Yo
t
: v'x
0. =min,, 0
' u'y;
max j——
VX ()
st
u=0

v>0



AN (Lol Yo lod YFulr «(55ygLis olasdl 4y p25 VY'Y

CitS o) a9 0 odaldie Joio 3 457 j5blen
OiS 9 5 9 LS ¥ Cligd g Sleaty sblie )3 s Jpae
3ySdos bawgle (pizen Al ,lSa Vo ¥ (SiSShe 5 (55510
Al e ey 3l i Oleuty (i5u )3 L8 Jpame

ol Olews s )Ls claasds 8 ol ashl )
5 L Seslas LS oY o ¥ ojlocd Jodo ] o duusloro
20)S o 0dnline ¥ Jodn 50 &S jobs lod wmd o LS ) 1 Seoliw
A sy 5 anlg A g sile +/ADF Ll b S Silee
S|t ol b s o JuSis 1) iS5l s 3 AY/YY
Gladsly 5l aioys Y5V s 4l dm] 5l asly V g opSiloe
Fasls A g aidl e :Shie jl a8 2SSl glaslls
Iy oy 2y90 Sasly 5l ao)d OY/YY &S )y 3)50 (slaaildlS
W izmen 9 (S L plp (B 2l s s e JSuts
5 IANYF L ol DS (lie (i pieS i QS oyt
O pdin g (a8 ey ST (ol il o0 VW g ) by o
O Gl S L (8 2B e (0 2l a2l
SNBSS a3 o (Ui g Milioo 35 [ Sye 9 2L (S
Bl dre parass bl S )l (SuSag e o3
aslllas 5y50 (slaisly pizmen 9.3, D> g LmQT Cuoud 4y g5 b
Opme Jgae ) (Al g dmodles I edlatul ials L sl
pb 31 il b ol 1B s il 1) ol Sess )lS
B g Gl Sy 595 9035 xSolr iy sbodls (58,
XS

Joia 2 &8 Hsbglen aad oo (Ui 1) 2D ool ¥ Jg
ois LS 1y Sonlis LS 5 oslial b S o onlio ¥
o 0 S ool Sie 48 ol s gl A5 dpulo
odmad i ol (goil 39 Sy )l HlE (/Y /AA)
S Liad Al oo GlBE slassly (Sluabll 5 Sy 592
(/e [aNY) ahLS o0 L oyl asly 4y bguye 2
) @S ol LY asly 4 oy (L cn e 9 28l oo
bl e (+/+A

oty 6o LS asiiae (st -3y3l s Ceodds | 6]
bl 35 5 o 28 dmbre [05,057| Lol DMU,
(18) 591 sty 35 Jgo 3 b logitans |y 1S

Yop

Oy =min_, X—‘“y
max(—*)
jr

FY JsoSS b 5l dlllas ) 5> eolaiwl )50 (slaodls
A alS aaly VO Lol gy 185 350 dmely JS 5l Aol yius
LIS (pizman g drlr )3 29290 219 ¥Y (y I (Bolal )90
acilato .l oaol cddy L (655liS Sl 5 (55,588 sl
3lbien Bl olosted Slowd G (oo 3590

(*)

2k GhaSllS Gleogad () p 4 bl adlas oyl )
SO saasly (LS b a5 O G adlate
ol 0 asly

diged (s3al)3 g elan] Cumdg ool sy il s )
adllae slaadl 3l ol 48,5 18 (o) 3)90 Jlai 390
31 amo )3 OA pizman b e Jby VAT w0 diges delyd uSobio
b oniledl woyd g (Slie w68 (gaalys (gl ol 3l
o do amy o LS el ) i ke a5l it Kel
wlie :Slse s &y S digas 313y 3 2l w95 IS
cizean S o ko syl 5326 sl b o3l 81 Lol
ot byrype soal sl p5Y slogiioel Sl i 350 31,31 o> A
Al 03 )I)95 ) lalS

SIS @Y game ClS ) daw g Mg Cumdg V o>
a0 Sas bwgio wlol cpl g amd o lis calisee 3blo jo 1)
Joame Glp e agisn > AT EF (g aly S Sl
P o baye CiS ) aw o e rizmen Al Sl
Aisbe o b g ol cuty ashaie

(055 5uS— ,USR) yliwuw dllrie (Gl CoY guasms 5 3ok cCuiS 55 g =) Jgu»

Kpope Sy gl ady AT dax aaly Sy gl 4 5 Sos buwgio

(US) cuiS 5 o S U

WA ¥
v¥/§ vy
v\/A £y
VF/E 0

savs Y 3

VY- ¥ ol iy
VIAQY ¥ O s
Yvsa Y SiSibe

3200 gl adly 1ziie



\yy wybs GLALLS 1,5 vy

15 83k (21,8 (30 -V Jgaa

1500k (2,5 aalg o lows

1500k 2,5 aalg o lows

) a

) Ve

) A
<[aYF WY
N W

) V¥

) VO
-[a0¥ Sile

\

\
<[A¥)
<IN
<[A¥A
<AV
<IN¥

> < v 5 % 1  —

alllao s g

155030 (21,15 oyl5m0 =Y Jgas

15503bw ol,5  aslg o lows

1,5 ool ()5 aalg o led

\ q

\ Ve

) AR
V/Ya¥ Y

\ Y

\ V¥

\ VO
V50 oSl

\ \

\
\ara'
VYO
V¥
VYO
Vosy¥

> < v & 1 =

axdllae 3,90 SlOLS sdasly slojL 2,5 -€ Joas

2L wlysled

ShS aslyaled

(+1-¥Y ) q
(+1-¥Y ) v
(+/+YY &) i\
(+/3A e+ IvYY) W
(+/+0Y &) W
(+1-A ) i
(+/+¥5 ) 0

(XY IUA) Sl

(+1-¥ o) \

(+/3¥ ) v
(+/\A = IVAA) ¥
(+1-3Ne /oY) ¥
(+/+YY< +[20) s
(+/+0¢ +/AM) 5
(+]+Y5 - I579) v

(-5 ) A

Aol s
S 35 o

9 ol J1ay95 5 Slol 3 Cumnl | i adlate )3 (5j)liS
Lyl el dgmgt S oo ilae jlyel oy oyl 5l dilate pye S
4SS oud el s cuid p pal J s (b b el
g L ablis cpe (it lade ol 58 4 of350li8
3 g 4l JLs yneS Ol lie a0 S SlalS cuiS 1V iy
I8 s WSG yeliS il |y a2 g8 BB (635 (5008 e

b plp Sl classly jl plSas (b b aShl 4 297 L

Ol & s (o) Jadlly 2l s pliSaa b o S
i Al 5 bl wlawles asly ol 5l el Koo
olatul (2l)LS” s 4 oliws a3 (8 9 e ©jge
5 ol S Ll S 5l uslg A YL s aSo) Jdods asles
Ay A ol aS ams e s il e S 5 S bl b ds
5 Lnosles ST 31 adlitul by 4 g 039s 05l 1S (sl
P ABlE e S el 0l glrosbin pSlas 4 ol
(J=ol8) Jadly ()8 a lesllS )L Jpamo )55 (seiie



1FAY Ll Vo ylods Y&l (5559l olaidl a4y s Y YY

slails 5l ot pise plon Byl ol 5B WS e Slaiiy g
sl 5 B3 ol po 2 @l S 0> Gy 1) Juad jl )l (S5
s 0dle 48 St Ayl & dengs b il oS sl SIS 5 e
o=l A B )b 5YL cudsS qraw soly ) jidy 3 )Sles
ST byt o 2ol 5l e il Jo LB IS
SlacJld g9, 9 0355 53095 0 (293 laill Cunsy
Ao syl g (b e Bl piloy 5 AL
g o3l 5,8 ] las s (ojlsel Mg (IS lag b
diak 5 Cepd 2 Aol )3 (g 9 (oBiel SRoygd SIS
Slacaslw o pie 5 (s3laidl sloiyed Ll jlads laosles
20l lS Caa Jpaze (99,8 5 03l lil pegad ) (ule>
5 e (> e (30 sl s )3 9 L8 Jelge (38,
195 e Gl )3 SASIS Y gaze Wi )3 b Jelse
D9 (owyp Dyge s yli dely il oolasBl 1) dgus sl

ob) J=ad I p)ls plals gyl dg aly cpl )3 cunl @88
Jio 0ad 58 bazme S5 3 (5 S5 g (Ao (il xS
el ki Jo ol g b Ly 4 455 Sl e 508
e S8 gawd |y ()l e lge JUsl sl ogde 4
@h sp b 8 oy S5 4 (5905 (plply NS S A5
3 il 3 ool 5 5 s 3 SIS Jpans 53
UialS 5 LS i el |y diso) ol cnlie (gl Sl
o=l L o, paly 8 claslbdS Y aame adgi o a8 ol S
OlipglsS Joad Jl )l o 1) j9iS” (S5 s ) i 535,
iy GMOINIS Y game Mg 3 Ltalsél el S cpmel 31>
OlialdS cowd ay (b glails 5l gymin isy u'-"l* yokaie
U oY s iamo liw &5 &S (6188wl (g920 4y gd ¢ 3D
9 gt slaculw o ol pogad 4 Wil 5YL (28 )
Yl 2l b oY gamme ol 2 il 5 aej ol 2 dgd (o 5
Sow | Colos jalaio a1y laldS Y guasee Gaiod oyl AL

&bo

o VIIMOrin glasbds [La o5, 93 5, Shos 9 4dy 5o dsgn S1IVAY o pogad g.p (Spdojlare & (B ¢ Lliodade xS —)
FYV-V¥F 0,4 5 Jls (cucrbita ficifolia) ¢ ,.sl Sy (g535 4L L royal 24189

ol Jund (glojs sloodly iy Julool cdlin ) jouiS prdaw ;3 (g laeld Cario 3, Sl cwyp MYAY o eSS ganli 5.0y g8 Y

OIS yte Gy oSl (golasBl sla yimg
D5 5ysliS e YA oleMbl g Ll g -

Oy g9 5 i ad 0, KoLT sy ae (sl as e 03Il g L) Elgl o alasly YA Lz bl i oliee 9y p loSL —F

2ol oy ¢(65,9LiS slaidl il yaiS

Slail Gliaiss dbows (gl ybus b (0 1S HBaS e ol ol s AYM e ol g 2 @LJ)M ey p oleSt -0

.VV—iY:(\ ) ¥ d)')sl.d;f

i g b el g Jpame Mg 50 bl (glayedS (1B LS s IYM e plsS saaly 5 58T e laSsaaly —F
Oy 01N ¢ 659l Slazl il yiiS peetan ((glojl (sloodls sy Julooicsla ) bl g cleMbl y

Slaglivl 3)90 adllas (lpl 3 o g Gaasly )3 (SGIgss SIS Cons 9 (38 (L el WAV p (B ()i 5 2lej -V

YN0 H((GFFNY o bl 5 (559WS 0158 g pole (5508 B9y 2,008) 33 5 Lol el B ol ladol ¢ By o3

FYY

FY=YNYF (650l dloro . jloyS il > (glailbdS Y gasto  objlil (awyp VYA 5 (ybonyes 9] (ometd A

ol pole (b ytaS Sl .y e 5 glio wdigs 0 ol 2005 g (536 slbasgarme )l IYAD 7 shipd A
065 399 33T 1Rl dlmodly gy oo Lo Liuled cpegw lugr b e 106390 asdllae dmodls

‘_5_..\“»9) J_.J.?U )l oola ‘.) ggu.u) 9 UL°) JALC 9o & 4>9J l: rﬁ.\.\f L,J—I)) u.)l)l{ u&u..!.} AYAY £ u]yfd.).ml) 9:C MI).;.J 8 Lf“)'{ -
IYAVOR: £ drwgi g (55ygliS dlasdl . glo oy (slaodly iy Juloo o (slojb (slaosl

Sl 3 5 L MU i 5 (S 5 3 (SeSEST IS a5 8 S (ot WA ¢ Ut Y

.\"V—?Y:(\)\ .L;)’”L;';f Slazdl .Ol.e)f

5 oLl &y 85 (gg S oyl ol U‘J)QLB] OBS g lide 4y 033l g oS gleil duwlee AYAA 5 gL 5 2 dabi)ﬂwdlfg(o =Y



\YO wybs GLALLS 1,5 vy

AD-NVEYY (65,9l lio g pole) (55,9l dngs

ol ol oils lylas] aosly aide oo 5l ookl b o8 63,500y (ol 3,8las ol YA Ly p o pe —VF

(4555 bt S s (6390 asdllas) Waodls 15153 Julos ybg, 5l oolisl b (oS glail (6 pS0ilul AYAY g S 5.0 (5350 =)0
AR dzwgi g d)’)?L;:S slazdl

16- Charnes A., Cooper W.W., and Rhodes E. 1978. Measuring the Efficiency of Decision Making Units.
European Journal of Operational Research, 2(6): 429- 444,

17- Charnes A., Cooper W.W., Lewin A.Y., and Seiford L.M. 1994. Data envelopment analysis: theory,
methodology and applications. Kluwer Academic Publishers, Boston.

18- Compbell R., Rogers K., and Rezek J. 2008. Efficient frontier estimation: a maximum entropy approach.
Journal of Productivity Analysis, No. 30, PP: 213-221.

19- Entani T., maeda Y., and Tanaka, H. 2002. Dual models of interval DEA and its extension to interval
data. European journal of Operational Research, 136: 32-45.

20- Farrell M.J. 1957. The Measurement of productive Efficiency. Journal of The Royal Statistical
Society,Series A,120,part 3.

21- Kausar Kiani. 2008. Farm Size and Productivity in Pakistan. European Journal of Social Sciences —
Volume 7, Number 2.

22- Margaritis D., and Psillak M. 2009. Capital structure, equity ownership and firm performance. Journal
of Banking & Finance xxx 1-12.

23- Shan Chen Y., Yu Chen B. 2011. Applying DEA, MPI, and grey model to explore the operation
performance of the Taiwanese wafer fabrication industry. journal of echnological Forecasting and Social
Change (78), pp: 536-546.

24- Wang Y.M., Greatbanks R., and Yang B. 2005. Interval efficiency assessment using data envelopment
analysis, Fuzzy Sets and Systems 153 :347-370.

25- Yan li W., and Chuan zhe L. 2009. Capital structure, equity structure, and technical efficiency-
empirical study based on China coal listed companies. Procedia Earth and Planetary Science 1: 1635-
1640.



