[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

e slas Ll

[y

)‘wcllé}):

e

o)uu\f“J’—JLd"a‘;u‘r&idb‘

-

b

)

A

=

’

4

et

p iy
r ) Qﬁ){uru&ﬁ;ﬁﬁu\séb:ﬁ\)

o0l 3 5 s S5 34 916 OIS S bin lont (3 S i
(20015 i gs Sl g Aot (Sl G0 Juloi o 58,519, 3

" Gye dezme gy ool Tyl

CET g (18 das s 5T Lig 6 coumy el

T 453153 5 8L wumw (US55 59l ooels
Ol 0l 8 Sleyd bl Sloss 5 Sy pale olStils cnuitlangy 0aStils «usdh oladl 5 oy pae 05,5 Lol
Sl el el ey (il Sloss 5 (S ke oKl dcudlagy oaStils weadls LBl g ko 09,5 woliwl ¥
Ol +0l 5 <5 ey (iblage Sloas 5 Sy pole olftils by ouSails g Lol 5 (S55lsman] 09,5 coliad T
Sl e s (slys (sriligy lass g Sy psle olKails wiligy oaSails ceadlos LBl g i poko 095 aedlus ol s bt f5
Sl 55 e e,8 0 loys (itlige Sleas 5 (S pole olKails cyleys Ciglan ileys (idlige Sloas ke o) ol 570
Sleas g (S pole olKisls ( Sip Sluy el 5 o e 0uSiils (wodl slaidl § oy o pole Sladss 35 0 wwodlu slaidl s’
IRl lnl leys (il
S0 (S o 00 1 ggmn 0uumn g5
ss.forghani.d@gmail.com

(XKWL

A4

090 (n e (e po3l i g 4l olatdl azag (VL e 4 4z b gl ley (2L o i BuB g Al
S pole oKl laglinlan B a5 e axllas ol Ban 35 (glodsy Capan] colaS ailis 51 oolic
g loosls algy Jolod g (Lol slaadlie o (oS 5 (g, Sl oslital b oS et

A oles (B 2l G jskiie 4 o5 09 (alafle Jloj a5l g (oS aalllae So pagh cnl iomReR ()
Obwlon yo (S Slae g Lol wely 5l 55 090 Dledll ad plowl 0,5 08 (b5 pgle oty anls ol Loy
Ot i pled g Ghagly S8 Gl L 5 LIS slasaly o pled pu8 Gl cuz S ol e
VY slaws SPSS 15 581 o5 51 s eSore 5 csbo! sloailze Lulows (bs, 51 oobial b ol (L5 k5 51 oyt Lo
Jelow plamil Lol Jiasd (o 9550 Slaplin Lo Slaai b conliiie 4dlte ¥ 4 5 howi (29,5 5 (63959 (25 L0
Sga &5 Jgl adlie (o ol 51 45 ad ras (639)9 (hol adlie V4 anlllan 5,50 (5099 uite V (ol (slaailse
G o 51 (g i )A.;L 08z 9 b Sl (599,9 eol adlie laie 4 05 0 5530 T, baosls FuSTy 5l as e AY
ailie V5 ol (slaypiie o 5l pmizmen b (65138 6L Ll (5950 2P plyie 4 0 485 Sl i
Sl aalllas aalol gl (29,5 ol adlse ¥ lgie 4 S oo 555k 1 Laools uilyjly 5l a0 VP ST ol (2,5
Sailie Lew o 4235 Ll Culil San g Sipdy sl gla e 511, b i cud S 4 a5 was
S obie 4 Cund it 9 ol a83b (2,5 b g oo WINDEAP 21 1330 p 5 o,lg o0y Jrowd 29,5 9 (59959
Frore Gy Sl & (oS 5 gy 5l edlitl 3l ) eite 40 asie gl 45 5 delone gl Lo (S
e b9y 5l Jolo @l b laesls 2y Julowi— ol slaadlie Lo () plnil ] Jol> ol (a5 (romis
A s lie osly  iudey Judo

5 bl ) eyl ol led ead gl sl Lol slaailie (55, Weols s Julo plol gl boaidly
alllas 5,50 asgaze I hijlon V0 Crizmed Syl Sg3s (+JADY i3 SllS) woys VO Oliee 4 Lot log:
s syl ¥ il Golie a5 G ool a3l lilon T g Jo om0il olimlons ¥ sdgno sa33k
5l aimsls Ae 5 peS 2 L lelen ¥ s ) B A e b oL s plielen ¥ ) b S
Adle Vol s ) Y0 58 Copae oS Sl 5l el ey w0 00 ubide oIS

e 4 ShE el Jyene (29) sloln el 2L 5 Capie QLIS (S (28 2L eSles 1o S am
DL L T I e e SR AR R PR IA RS
el g, 5l ooliial o5 sl 3090l Suge gl ol Comsds +[A4Y 5 JAEY JADY (s & oleke S
ot e el 5 g 53 S85 G Comge 3l Lo asen (2alS )5 o e G2 4 ax51 b Lol slaailse
Sydee @bl Bl ol e

hol slaailye Jolox daosls (o2iigy Jolo (ol Loz 25 i glS” sl

(shiagy Al

< Ssstelel
wolbe Gligh (cem) e
65554l paodg soips S5
i g adold (6 8L sl
olfzils slapbinlon (3 8
Shoolaiul b9 )S 0t (S pole
loadlye Jlow (S5 0%,
aosls pidg o g0 Lol
Cdw pllas j0 Co e oo pal)

XYY (F)F N F .

dyles HA= 3\

VEJOBITY el e gy
VEe VY ezl 2Dkl G
VE L ANY by gy


https://orcid.org/0000-0002-3653-3082
https://orcid.org/0000-0002-3653-3082
https://orcid.org/0000-0002-5637-287X
https://orcid.org/0000-0002-5637-287X
https://orcid.org/0000-0002-3052-6420
https://orcid.org/0000-0002-3052-6420
https://orcid.org/0000-0002-2665-3662
https://orcid.org/0000-0002-2665-3662
https://orcid.org/0000-0001-5413-4707
https://orcid.org/0000-0001-5413-4707
https://orcid.org/0000-0003-1370-2370
https://orcid.org/0000-0003-1370-2370
http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

SSn 5 55 Jaalel 1)L

sl Jloys @bl Gimiw Jos 6l J5 905 75k
Sy Jelos e olamdl by, 6.5 5a LoYAYY
JL ;o 4 Stochastic Frontier Analysis(SFA) . éslas

g Jolos s o) asbin gy 5 605 o xee LVAVA
U L 4 Data Envelopment Analysis (DEA) daosls
(F) 208 aolyd Oldes )0 3850 anstine g oLl oladl
05 5 o 9Ny 5Ly 2,5 5 Lasds,s 5l esliul b J,6
degamo fyis b Slassars dap] oSl Jsol & 455 L 5
Selsi @5l s 1y 0T 5ye 5l (srend g 1wy
oo sloaxly 5 sialioe 35 I 550 1) 50 Gl il
Hgdiso (bl LI wipS (o0 )13 500 cal 59, 45 Slows S
(V)

Ll Ghomes 50 bty b awlie 5 DEA s,
e a5l pas Glgiee ez o a5 ol plagn
St s b ol s b ot Laseis L5 5l IS
i)l 990 ol (29,3 5 (6999 Sl b,
Gz, Gl 4 Ll isy e eslind collE (V)
Sike Gl rmeni 9 (A) diind ilies gla ol b glie
4. o pll) g, 0 0905 5 r50g,9 o slack)
Splcrl bl Ghsy ol DEA (s, 99 92,5 8,
L ocslite 255l 090 sloasly olaws sl a5 cusl oves
celiie 6l (A) W3l (295 9 6099 la e Slas
Wb bazls olass 0,5 Cavody 5 bbysie olaws oS
oo sloaly olaas b bz g5 9 las3g)9 m 2 alai
3l 8 6 RS

+ gy, olsd) B (DMU) L pronas gloasly slass
Vi (o o> 9,5 olows

5 o9, Olyie 4 atlh sbj olasd (ad &j50 50 1Y
2lpe JSie b b5 Geni 9 2L ce bz >
Rl JSee ol g8 Gk polp alnle il ealss
& S B )0 (2 9 8099 Ol 4 l) plaasls
el Bk 51 Gl ils (LS s o 1) ST 0o i
Principle Component Analysis . Lol (sledalse
Ul 4355 5 o5 PCA () al oo iy lSel (PCA)
ol sboailse ol a1, Jelse 51 (5508 lass a5 el (L]

Published by: Shahid Sadoughi University of Medical Sciences

s

S 53,0k ,S s gladkaley (5 S i
Lﬁlh‘
[S]HIS[J]

doddo

2 Sl s ol slasls 5l (S gleys 5 cutlagy sl
bla 5l S ol plass oS cal  Jolge aloz 51 g 0080 dxal>
lotz] g ulo)b com g oad il bdgs Gies
(oolaidl o claix] ol (5 5uS jemme cedlw (V) 09 oo
2 Slong Coerl g 03g 650 palyz den (Koo b g (aliw
Caz Sy asby 5 08 ansly 9SUsT slo iy oy
() wibe bedgs sy o ogs 5 S Coadle sl
5 @olail OMSe & azgi b anwgs Sl )0 glaysas o
Gl b Sl 5 cuilage Sl ad e qaulis 3geeS
Sro a5 ook gleanie o) le (V) ol ga9, o3L;
JB mle 0dy G e 5l w0edioe Sloye (olage SThe
iz a4 ool Dol it cnl 50 5l 3550 @l 5 s
slacosgaze boojlyen Slojs Sl STe 9 09300
Srae b 4 JlS 0555l 4S5 jsbay wiies 5, ailie
Ol yisn S & gy 5l 599 Shos iu nl FaS
Syl ol lae a4 bpln)len a5 ol ol g0
Coedl g Colas 31 gloyo 5 cilag Oleas Baues
pole ol Kdagh Lily Guen )0 (V) Sl j93 5 Glotsg
e Ol 4 659 0 9 @b GLISbew 5 (sloz]
arazs g wuleile (K8 byl sly mee S 9 5l
(V) 2SS oo 0L cdls Slensd gm0 aid, JSa molee
Lz col comal ol Cdl 055> 53 2L g9ge
5 ool olaidl claix! jlul asws jeome Cuodls aS
(F) cnl s 72 golgzr 4’ (Sum b

o slp oolys Plas sl ool gme 4y 3 oIS
51 oolital b Wowsbin (a3l b g bosibin 5 (rane pelaws
odd S pe 53> Vo3l aS el beosls I cose e
L ganse @h O plie LS 5 (o poe ) ol
(pure technical efficiency or  alls 8 IS
HLS I cen o (o5 sasms Lz imanagerial efficiency)
oxilin Jypa> slp bosly antr oS5 Suxr Cupse s
s (scale efficiency) wlie o5 il o 5 5,90
20 2" oy o Meas ssalie 5" cas 5l oK
Cou (7)) wlios Cowsts "ailin sbaolu ple g Wb
D Laogs VAOY Lo 5o b oalyl sl S o

)

www.mshsj.ssu.ac.ir

YV el oyled e ol ol cr.&.i I (e ('-Uaa 03 s ke las ol

4


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

’f\ &Ha_)ug\F" }:{_Lg:c“A)M‘WchchL&J}:q){_Mdbbﬂhb

A

4

Ay
) oS 53N ka8 e sl Dllay (5 ST ot

Lﬁ-‘h‘
[s[H]sJ]

o plovl (Eigx L 5 BEL (8) dlsz plel (ol (8) Lo,
S5 S s S el oSl anllis yl 5 oo
EAYAY Gladle jo bagbiw )l olide 2L 9 (S poe
o ookl b 5hs 0 90 Sledbl Lals (6,5 o3lasl VYA
Slae g 5Ll axly 5l og ool pulais ) Kidgh lawgs aS
2B oz sk 4 ab sl e baglislen (Sin
@D G (Jgene gy Sl 4 (o5 5 b, 5l eslanal
el (ol laailse Jolos 2y, el I Jol> @l
ibg Jolo (Jgene (29, 5l Jol> b b laosls (oatgy
wr 090 Jgl Al e o aS Sla e ol aslie baosls

~y

el 5l BT § andS Sllas 4 axg L as s I8
i olass Ly slaws (S gy sl (Jled cou olaws

Sl “_g)bﬁﬁ}.a.? solliws olaws G‘_;’IM 9 ‘_g)b‘
69959 S xie lgie 4 Joe GBI slows ) YUTg51 oK
5 JBl o o ((JUL 9, S s S pdy Slass
s Jdl alols wwnldl wae Job wwsw il as >
slass woads pbxil o S5 slaws (2l Jleel olass
Sype 4 4 Sy Al e 5 Sye olisls]
79 Sl pite plyie 4 (Caloadaid S 108 pugSas
S8l 6055 4 b g PCA g, 5l eolawl b ol jo

S ol iS5 sla piie o 5 LoISPSS 16
lwlid o )5 pi Shp pole olKiils anli slaybw Lo
sl e 0,5 4> Cg ‘_g)LoT vy Sy PCA .o
OVF) 0Bl adlie ar L S 0k (29,5 5 69959
k_;'\_:‘)) )L.\JLA u.!)—o_u.n.»_' W) C‘)M‘ GwLw‘ d.&]}o U"’b‘
Sl el (pl 0,8 ol 50 Wosls acgee JS j0 1) aosls
Cod b o 5 g0l olows b addie gl a5 el sine
.]a_wy aS laosls A gomo QWL’)‘j Py g0 4.0.]5.0 o
le o b oo 0,05 ooyl ol snis aule gl adlbe
odas 3 p)lS A5 o b a4 . (VY) o)l Siven gl adlie
G Aws Gled Cad> j0 oS e e o DL LS

Published by: Shahid Sadoughi University of Medical Sciences

OSan 5 55 Jaalel 1L

5 ol 4y psbay S e () eyl Jabe s
kol sleaddie Jlo Wgd o Bi> Conl oS Sledbl
oS cwl Sy o ol sl e alS glp ake o,
W3b oo i ool olass el swyp cews o dlies
A byt 5l golaws a5 conl Jme ol s i ogs oMo
G5 oplul ) bSle S Rese LYl (Seen o
@ Glol adlie 5008 Slawi b plgiee Bosb (nl & wilei oo
Splas e il eSOl gl el cass g paBy mlo
OS] Cawoas byl Ny uiie plaST 4 Laaalge
OSS ! b ysie g Lol gbadie o (S oo
o0 oad glpginl Lol ladie slaxs oy aerles o
Iy Nghis orp &S Sl (plopite Slag bl Jas
Sy 5l s HE e ol adlse ¥ LY Ysess
S o ColaS 5 aslol gl a5 WS e Gl o 1) Leosls
osls  gids Julow Jow 31 saali iegh cpl (Ve)
Ao o )8 eolainl 8 50 oIS 5

3 el G pgasr o glos S ldlas 6T
5 oyl addllas alex 5l sl oo ploxdil joiS 5l 2 )5 9 S50
Olg H9aS 50 dem IS 65, » (Vo)) Gl Ken
35S 3 dew Cario 0 (Vo)) Kool 5 jlS aslllas
YW oy 2 (VVY) oK 5 yog, aslllae coazie YL
» OV Ken 5 6, Se adlae Lol o liw las
Sdoows dnlllas g w0y (S pole oiils slobiw Lo (59,
Shp pale oy sl o 535 2 OYAY) e 4
2L Ol (snn D9po a4z LON-Y0) oliile S
5 952 5105 0 (S pole oRas anl slagtis Lo
G arls dcgeme L byplis)lew ol cwnls pas
oeals el a5 0 e 3l Gloye STe o il o, Slas
5 shol loadlye flod (oS5 g, oo addlae b
s ol asdllas sl cya Wosls cauigy Jodoo
ORI R ¥9)

0392 (rhaie Jloj 3 5l g (lelow adlllas S raghy
O e Sbyp pole oRiils anli slaglislen jo aS
(@ shaglla 5508 LI Al el 5 () 2
plol (B0 dlaged ozop (g) rae Jy pa> o)l

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

SSn 5 55 Jaalel 1)L

5 Slsld we,0 17 dg05 525 (PC2) e (ol (25,5 adlse
Laools il g do o V5 a o055 ol 4l ¥ paad Leaz
plsl 5l Jol> Jol adlse raghy ol lpy 50,8 o0 295 |,
©o9)5 kel adlie lsie 4 (5355 yite V55, PCA
Sl @lin sloyuiie I st b Gz g ad bl
Vg ol o)lSeb Sl 59,08 (aFlh plsie 4y g 4235
Sl 79,5 wie Vo 59, PCA bl 5l a5 gl adle
T kel sleadie plpear W Wlly on i
olawy sl st 311 50 s i 5 a5 Wad !
geie VY haw) wisg a8 5 o e Cwldl Sae g Bl
(PCA fg) 5 oolinal b adlye ¥ & (2955 5 59959
V Jgaz ;0 PCA Llos 5l sowl caws & Lol sloailse

1wl 00 o¢)5—|

=
S 53,0k ,S s gladkaley (5 S i
L

(M[s]H]S[J]

Gl e oL olows alawly 4 b Jos o B> 500 G
OF) wibgo Joo 4o yige
Jae S5l g oo a5 Lol slaadlie slaws pees (6l
0,8 oolaiul kB slalas 5l lsi oo 0,5 ZlZel
A5l oo (SCree test) 6,5l yg03l b las (5 Jgere |
oy yolie Cuonl flie 1o xSl logad 3l eolaxuwl b
5wl g3l L(VY) 04 o Lasin owlal adlie o lp
obls) sl slo s 059 slaiie (99,9 (sl yitie sl ol las
polie g O/A g0 (gl jloy alewy 4y ool ools sy
AYIN ol @ Jol addie g 09 ) 51 jieS badlie plo oy
s lp 08 o S50 1) Wosls uibly 5l as s
P95 Jlon oy Jlade o PV ol Jlop ohg Jlade 29>

PCA Llos jl oael oo 4y Lol sloadlge sV Jgox

P adlge pod adlie gl adlhe Frlobleet
(o0ilin) (owslis) (o3lg) ey o500 =
YIA? AV YIVY <l \
AT YV YIZA o A
Y/IAN Y/ YNY z Y
YIVY \IAY Y/OY K A
YIY- YIYY YNY o N
Y/va «/a4 \IYY 9 4
Y/-% VY- \/OY 3 \

Y/¥a 3 c A

nolie 35 0l (San pele olfails anl lag b Lo
3,505, o iy Ll jo 1y (adgs Jelge) mlie 5l b
o bkl (output-orientation) Jease jle iSlos

(5

Syge ol @ Jsame il Sl gl 5 o

XTI
Max8,
=By + Y = 05, 5b o
x;—X5=0
NIg =1
B=0

S ¥ op! i Ol los jo rosled Lo Xy Jaw cpl o

Published by: Shahid Sadoughi University of Medical Sciences

a PCA J...L‘;u )‘ AW C‘)M‘ d.aj}o Y )JOLM O

SRl as oy DEA bl sl ol ,o S
e Gl Gaets Gl Jgl al> e o .ol Windeap ;5
lie & s b a3l 253 5 baglis o (38
ol 5o 0 eolanwl (Constant Returns to Scale- CRS)
Sl Jlam wlal ) Jowo slp 605 cuz g6 Y, 2>
Slp Gl polas (Jeame g3l STas b ady Julge
r Gl s de e 05 (F) wleie &l 8 SIS
o il (235 (2,8 5l (b poe L5 g b IS
solaxwl (Variable Returns to Scale- VRS) .lis 4
oo 4 Gl (205h aiged (pl jo 0l aie U ul
Sl @ azg b ocal S8 4 0¥ il Js3 b gosme

)

www.mshsj.ssu.ac.ir

YV el oyled e ol ol cr.&.i I (e ('-Uaa 03 s ke las ol

4


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

’f\ &Ha_)ug\F" }:{_Lg:c“A)M‘WchchL&J}:q){_Mdbbﬂhb

A

4

Ay
) oS 53N ka8 e sl Dllay (5 ST ot

Lﬁ-‘h‘
[s[H]sJ]

59y oSS olaxs g Stolesl olaws oo S g Cuds dla,

~y

ooy 5l eslatll b ShS (6,8 oslul I Jels s
S ool 4 S 2ol (2050 (08 b DEA S il LU
Sagtsjlon (8 LS Sl 0)98 cul j5 a5 3g o
O Y Jgaz) 051 +JADY 55 0l (Sip pole olKasls anls
Og bt (nl yo LI Bl cdb s o le
4 03l e et 5,54 g e pe o Gl g
2 6lp DEA igy j0 .cils 3939 +/V0 090> lawgie j5b
Lol LY 5l S50 Y L e slhasly 5l SO
Olesslony aSalowl Sl aisSoe Bome s g azse Olsie
Condly 13 Uygpe (LI hujlon Wiz b Y (oS5 oS e
Olwloy o plyie 4 @z pe degerme SuBly BalgSS S92
Slylo adlas cpl jo (F) sgd oo aSlis LIS (s3lxe
s olsie a5 2" el o Gla S 5 <S5
318" ot S 5 5 5 " e ¥ sl
s ol gl lon plo 6lp I Glgie 45"

(soll, ol s gl Selate Pluw aSl 4 azgi b
Jos aige > 10 o5 05l o0 g0 00 g 1ZuOgue
gexie 28 L) ools 5138 Lo sl o3 ST
Shade uolidl b oogd asrin U ool plxl ulde 4 s
oalauwl L(F) 5,5 wlemr iy O g0 a4y roailow ool
Al b 09b g0 g wbde 4 Cod st o35l
¥ odsaz 008 al)l (ads Jlew Jolod Copoe ) (S50
Copde @D s e 2L (B 2L Ol
PR L (S5 by 5l eolinl b addllas 5 )50 (slagliv e
3,50 sloyliw Lo jo wlido 4 Cand it g ol Gaojb
20 oo lid |y axllae

Published by: Shahid Sadoughi University of Medical Sciences

OSan 5 55 Jaalel 1L

X Lol b ooolys Luaple X aal Iyl )loss 5o oailiw
X2 olul boosilin il Y g (cuyp 950 0)90 &lp
Joe ol o L8 Goizman wilioe oy )90 0)90 i
LSV B polde a5 cnl w0l (8 oS Lo
5y Sy 2 Obeslen OF g w3l V Jobee ST S
b oS5 a8 el lagis B jlon o)l L8 LK wlg
pl T o8 4 by e (reference set) x> o sloolSs acgoe
(F) o9 oo Julis 1

Saaled ad 35 Aagh ;0 (U (njlee Cule; Sz
abyl olpae 5l ol S g baliw e Cnly> axlg L
ssbie & o nlh oS Dbl syl ez 4 Oyl
oot ool ool (2351 Ll B3 eIl L
Ve slhpd 5o anlllae cnl conl 53 LLS Grizren 0l
WS o Sap pole olRasls Cublage caSliils LSS
288 18 anl 0,00 YFAAP 6,50,
sty

ot sla s plil 1 Jols bl 5l eolazl b
(o &5 0 ateds aalllae 090 (53959 Sloyiie O
Sy olaad iy olawy 9 Sy olasd Sl e Coe
Co olass g b olawd o eioren g Jled S slaw g
(Y Jgaz) cubils 0929 Jlad

69959 Lo ymiie ( (Swod ol Y Jgax

Sl olows Sy oo Jld cov slaws (599,5 sl puiie

- Jled e olaws
- AN Sy ol
- -jaq* -13Y

#

#

)L..u).l Slaws

P<eleeV ylogoe mhw o b G;M*

IS (Kwd wyp o 29 Glapie o

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

SSn 5 55 Jaalel 1)L

=
S 53,0k ,S s gladkaley (5 S i
A

(M[s]H]S[J]

ool 4 Cond pitie 9 Sl (203k (B8 b (oS 5 g, 5l ooliinl b addllas )90 lagliw Lo cupae 2l g el 2,5 08 L5 Joon

S5 Oy @ 2bE sl Jol ml
ledie 4 S B 205k 258 L

PAL S5 ey 4 2l Lo | ol mls
oo 4 Sl yile (205l

4, Ot jlose

LRy T %’*W d'}%{ 4 S tsw)'le
(A 8 2L ool ol
P ol YY) \ — —
A = I750 \ 59 e
¥ al </AQY AR 7 o
v > VA Ass Ay e
\ A \ \ \ -
Y 9 \ \ \ i
5 ; A IAY) AT o o
Y T \ \ \ s
- &l i SAEY JA-Y i

] PG| ES T I SRR VA L SO S Codvi KR RV
Lilyd o8 lae ol 4 0 ) plp ebdie 4 Cud b
Alosg cdled Jl> o aje Plas jo g ails ogllae

Py 4 addlhae 9550 laglislen (B LI ke
oailiw § ulidie 4y Conad 2ol (205l (2,8 L DEA  Jsass
=S 5 gy 5l elatul b aSl b el cuvsas #1492 jgme
by o cdl je al asbre JADY sae oyl
Oleylam A ggazs 3l liw lan ¥V Glals o ST laosls
Voo oS5 Lhgy o &Sl b owias asls LS
(¥ Jouz) wads aslis 15 oyl Lo

N A el o (el 4 Cod a0l L]

Decreasing Returns ulie 4 cod Js3 2oL "o"
4 o (g3900 2356 5" ol lews 4 tO Scale (DRS)
Increasing Returns to Scale (IRS) cuils olie
S a3 o0 £ Floj olde 4 S (Jg3 003l (V' Jgux)
2 eSSl 4 e ade else seles jo il38l
s S g ¥ Jsir 4 drg b oo wls e
Pl jgome ouilins Jlod (y92) oalins (al 31 (sl 0gdll
=5 2Ll = ewilin alial sl osdll lg3) 39 ¢ /- OY (4l
oo 4 o 2ol a0l 00 liwylen ¥ .OV -2l

T A COW FUTRYPURNCI

Wosls ciudgy Judow Jgese (g, g Wosls sidgy Jodoo - Lol sleadlie Judov oS5 (59, Lo o5 ioww 5l Jol> =Y Jou

e U9, =S5 ) s s,
olebe G5 Gapae LS 2l ol 25 gunse @S @bl
\ \ ) S VY \ VY ll \
\ \ \ N \ NN o Y
\ \ ) \ - 1A - AR z ¥
-/aag \ ALY AT - IAS$ SIVYA s f
\ \ ) | \ \ 5 )
\ \ \ \ \ \ 5 2
\ \ \ -/a94 - IAYY “IAY ; Y
\ \ ) | \ \ z A
-/334 \ NELX NEW “[AFY - IAOY eSile

Published by: Shahid Sadoughi University of Medical Sciences

www.mshsj.ssu.ac.ir

)

4

—

>

=

Y\ &L: oyled NFe .)‘.'.iLl Foyled ‘r—:ui‘ Jl e ('-Uaa P pde éh;ﬂ.bl)


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

’f\ &Ha_)ug\F" }:{_Lg:c“A)M‘WchchL&J}:q){_Mdbbﬂhb

A

4

Ay
) oS 53N ka8 e sl Dllay (5 ST ot

Lﬁ-‘h‘
[s[H]sJ]

~y

Olee 4 cLlll Goe lawgie 5§ a5 dlawi (il
LSo,S Sladllas ;o (V0) Caslond (o) 2 (79,5 lopiie
Coslode] Cavots pol> anlllas 5l jis o8 oL L
Cudgizme yoges blod pac &l (ol 59 cde el (S
(o yuxite Slows 5 layliw Lo olaws cewlis pg3)) DEA g,
asb LG o LIS sloaxly o pled Sl pae asl jo 4
ools 518 Ldow s, Codguzme ggdge aSul L .(F)
Ly a5 Glasllhas o 095 o Bl Sldlas ;5 Ygers
B @S ep Ol b OYAY) GlBea g (Sl
55 asliy S amy 5 8 ol olStdls anls (sl lio ey
g 485 18 Sl ae goge (nl wd bl cdle plla
oy ad aulre YY bl lay 8 )5 Lawgis
Glasy olaw (Jld cow olawi 4 by Sledlbl dslllas
Sl e Lasgie 5 (59959 L yeiie Dlsie a4y (i pdy Slaws
ATVY)) o asdlas o4l liw,les VY @ by e o (03,5 4
oBisls amli (sloylin oy dlass o dgdzme 4 4o b
S 52 J5 5 e ls sass 5 05 wd Kb psle
Al yo 50 85 18 pwyp Sy5e e VY daglivloy (23
oo 3 b adlie ¥oay aie VY ol g el PCA sl
3leolaiwl cde ay ol awle babaw lan 28 SIS 50
Jolge Sl slooinS aals (295 g 09y9 e NV
S odliial 5 285 13 gy 390 2L e 2 NS 5L
& slp ol Gl Glee 4 5 oS5 S,
adlas ;0 .(VY) wib oo Wosls 1818 Ldow g, Cudgaome
lnosls 513 Ll Jpems iy, 5 o Al o il
e g cupae L (JS d oL Sl als eolan!
Sy 50 g dewlxe +/A%9 ) /2% (S a4 Wl
S IS B S oeSle S5 sy ) eslind
SJRY CJAFY CAOY g4 wbide SIS g o o
ol Cawddy
PCA- oS5 Joo 5l eolamul gy cpl @8 alais
@ bae A3 Sldllae jo )b sl ol a5 ail o DEA
Sy el oals oolatul ols sy 0 Cede plla
O elS e o hgy ol sl eslatll L 6,50 sladigas
Jie Olse 4wl S99 S mlio o ogas

Published by: Shahid Sadoughi University of Medical Sciences

OSan 5 55 Jaalel 1L

i)l pee sbopals 5l (S Gl @ 2L G
Sldllas o saxie Ogo 4 5wl oo lalin Lo o Slee
5,509, b yol> imgh 4o .l ool axsloy ol 4 calise
Olwlos A 5o (whide 5 Copae (B 2L Glime (55
PR L D peyn 35S Sy psle oA Al
3 IADY (35 S aSiln oo & e o mosl
Gl 50 L &hae 4 byluslews 51 s ,s YV/O
2 @bl wsllae Conds we £9050 (nl g Wil ge Cwns
asdllae pl ol 3l eolaiwl b Sle 4 abl o bozly oyl
o g ansm Sl 6sKoms Gen 2L o) o)l
OHen 5z adl o o) VO xd slaoslys 5l eolaul
oby wleas S5 paSE L 28 oI5 o 4 (Y4Y)
g NE RN FLES AU I OGN 1y BN GO PUTER (RO Py
e (235l (28 b g jeme 03ld Ojge 4y baosls g
B @bl Gl ol 4z po g plnil elide 4 Cod
dole AN ulde OIS Gl g o/ lagylis b
als Syg0 4 (o, B0) axdllas 5,50 liw,lows Vo 0y )5
Sl (aeys 0F) sliwlew Y82 5 wis S o cdled LIS
asdlas cpl pll gl ol SO @ o3Y o LS ubie
LA acd)8 J18 ) 9590 oailin g oolgd o V)
G185 I3 Sl (559 e s Bl Sl 4 4z
Loy anse Bro a4 bois ol g Sl 9y o35 slaws
Se olisS )0 9 wibige 50kl lacwglic b ablis
3509y )l pAle gl dls sald 352y ek UG
Sgasre (gbooolys ool o as 5 oS L g g5 ouslin
el 00,5 solazwl bouiliw (g5lw iSTas jglate 4
G (V) sl 5 LSS bug a5 glaslas ;o
Obwslo Ve 50 (wlide 5 (&8 LS Oliee (o) 0 jslate
G b e IS el ol Ll gagac
Voo 2l ) cudib g el a4 Ces Sull a0l
& ey (VYY) b 5 L . (0) b als doyo
Gl p3 ooy LSS jo (oo (cages (L lo B (B
g ur o Vo (b alls (8 LS bawgie aslllas
olass g g olaws il (5155 /A9 B /A o sae oyl

by Ohlew olaxd g (68959 slojrin Glaie a4 Jrwp

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

SSn 5 55 Jaalel 1)L

rl wse PCA-DEA (o5 5 (39, 5058 5l Jol> b
oot s a5 axg5 LPCA g, 5l eolaiwl a5 Cowl gg590
ORgGm 5 S8 iuli8l Cge o)l b s e ralS o oS
B @S 8l ol low (e it LS
sl gl oo 0 VO e 8 b g g ay az g b pizmen
2 ogdbe Wb ST cnl lpoe addllas 8590 8100 0 LIS
CeaS b Sleas @l g oo (gauemls, 28,5 Jlas o
oolaiwl sl e 5l (S5 as LU slabiw low sl a2 0
Co e dlgy oo dBl oo Lovosly  idgy Judow Juw
aled )b &)l g5l o gl 1y b Loy
&l Sl

350 Glagtslosy (LS, ads 5l dllie ol G ok g8
ol Saegy addllas cnl plonil jo o5 Gl je plo g Ghagh
los so (15,08 dilosens ilosges 5L
OB x9S )lio

d.” U“: O B PSS osls 6)5] fonat

B o g iosls o

) d .u,d u.) GJ P) .& 5& .Ib 5;5.” .w .ZAJL&A C)LO‘ 9 Qc)li;
k.i’L” .‘}:J GJ < “)«J
s cylos ylojlw

A, ad ) ol )5 adate ael o)LL 5l azd )8 ) allas oyl
by aS all oo A VVOOY - o ¥ o leds 4y cdlagy olaidl
5,5 )18 ol 3,90 ol (Kb psle oKl
Bl )l

05 B s g 5| orlin 25 iy

References

1) Hatam N, Moslehi S, Askarian M, Shokrpour N,
Keshtkaran A, Abbasi M. The efficiency of general
public hospitals in Fars province, southern Iran. Iranian
Red Crescent Medical Journal 2010; 12(2): 138-44.
[Persian]

2) Mohebifar R, Goudarzi GH, Rahimi H. Technical

Published by: Shahid Sadoughi University of Medical Sciences

s

S 53,0k ,S s gladkaley (5 S i
Lﬁlh‘
[S]HIS[J]

s @bl s 4 OFR) (a5 ol Ledl
ol o lazslsy DEA Jas 5l eslicl b glse bghs
LSS Slaws ol Slass alaz 5l o8 el 4 aslllas
Slon G2y ez 5l (S aFlE £ g 0pd g CSgm anpe
S ozl ST Bl 5l 0t 5 Lalys o
ol Y8 5 (B 3 5l ales i g (BL) (lea J&5 5 Joo
Y Sas 138l a5 lawgs PCA plail 5l os ol Gl co
S 53 e sbadlie Glaie 4 adlie Vg (5095 adlhe
Slp alie (g, 5l 55 pols Giegh jo () wiad S
S50 e 5l oslil b g 0 ool DEA Juws s Liylsdl
AVIN oles @ oS adlie ) 4 (99,5 i Y SPSS 46
s e 10 5 S n 53 L loesls iy aoys
PCL) Jsl ol (79> alie & (9,5 ol adlse ¥ &
399> 35 (PC2) pgo Lol 5,5 adlie g oo po £+ dga>
Goyd VF 4y ooy ol ailpe ¥ cpen bz g o ps VP
D R 25955 e s 1) aosls il )l

o @ (VP 315 5 G5l 6,500 aslllas 5
51 ooliil by g0l ools <l b lows ¥Y oLlS 5
b5 aslllas ol glis aizsla,y DEA 3PCA oS 5 Lbs,
VWWoslals o SO glaosls pidgy Judow <> jo ols
Jb i a3l LS yhislog Y'Y gyazme 5| Gbis Lo
i a3l S b low ¥ i oS 5 gy 5o 45!
oo 3l oolil a5 cal )T 51 Sl S 358 b
O 8, 5hes Dol LS & Jgome 29, Sl 4 (5 5
I, DEA LUlg asly 5,5 Lasein |l peewad sbraxlg
(YY) ol axwgs 1) olime (iomiw 1y

S5y pas 4 olgi oo addlas ) slacgsgame a5l
&8 om BL)| owyp solaie 4 Gliul o posad A5
ole Sllllae Gogs daglis low (25 Cundy 5 oS
o)Ll ol 0y plonil oDl 0555 5o axdllas oyl g, b 4
S,5

efficiency of hospitals of Guilan university of medical
sciences. Guilan University of Medical Sciences
Journal 2014; 22(88): 73-9. [Persian]

3) Mahfoozpoor S, Pooragha B, Abedi Z, Sattarivand S.
Evaluation of the efficiency of hospitals of Shahid
Beheshti university of medical sciences, using data

=Y

www.mshsj.ssu.ac.ir

YV el oyled e ol ol cr.&.i I (e ('-Uaa 03 s ke las ol

4


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

’f\ ‘-sa_‘\.:;a_)us\?“ }:{_L{}c“n)u‘wdb‘\;aykwcw):q)idﬁsbbﬁhb

A

4

Ay

) oS 53N ka8 e sl Dllay (5 ST ot
"
mEman

~y

envelopment analysis. Journal of Health Promotion
Management 2015; 5(1): 11-21. [Persian]

4) Nasiripoor A, Mehrolhasani M. The performance of
medical insurance organizations by using the full
ranking DEA 2010. Health Management 2012; 14(46):
39-46. [Persian]

5) Najarzadeh M, Torabipoor A, Ghasemzadeh R, Salehi
R. Assessment of hospitals efficiency by data
envelopment analysis in Ahvaz in 2006- 2010.
Jundishapur Journal of Health Sciences 2012; 4(3): 77-
87. [Persian]

6) Emamimeibodi A. Measurement of efficiency and
productivity (scientific and practical). 2nd ed. Institute
of business studies and research publications; 2006: 1-
290. [Persian]

7) Ebadi S. A method for ranking efficiency scores using
the bootstrap. Journal of Applied Mathematics Lahijan
Unit 2012; 8(2): 29-44. [Persian]

8) Noohi M. Measurement of technical efficiency in
social security hospitals using data envelopment
Analysis (DEA) in 2005-2008 [MD thesis]. Tehran:
Tehran university of medical sciences, School of health
sciences; 2011. [Persian]

9) Afsharkazemi M, Tolooee A, Charkhchi R. Assess the
relative efficiency of the company IRI compared with
the best airline companies in the world using data
envelopment analysis (DEA). Journal of Financial and
Management Engineering Exchange 2012; 7: 97-118.
[Persian]

10) Sheikholeslami A, Bagheri F, Mahmoodabadi A.
Reduction of input variable sin the process of freeway
traffic modeling using principal component analysis.
Transportation Engineering 2013; 3(4): 325-38.
[Persian]

11) Barros CP, Nektarios M, Assaf A. Efficiency in the
Greek insurance industry. European Journal of
Operational Research 2010; 205(2): 431-6.

12) Cummins JD, Xie X. Efficiency, productivity, and
scale economies in the U.S. property-liability insurance
industry. Journal of Productivity Analysis 2011; 39(2):
141-64. doi: 10.2139/ssrn. 1189487.

13) Pérez-Romero C, Ortega-Diaz MI, Ocafia-Riola R,
Martin-Martin JJ. Analysis of the technical efficiency
of hospitals in the Spanish National Health Service.

Published by: Shahid Sadoughi University of Medical Sciences

OSan 5 55 Jaalel 1L

Gac Sanit 2017; 31(2): 108-15. doi: 10.1016/j.gaceta.
2016.10.007.

14) Askari R, Goudarzi R, Fallahzadeh H, Zarei B,
Dehgani Tafti A. Efficiency appraisal of Yazd
university of medical science hospitals by quantitative
approach data envelopment analysis (DEA). Payavard
2012; 6(3): 215-24. [Persian]

15) Mohammadi M, Karami B, Bayat R, Esfandnia F,
Kazemi N, Bayati M. Assessment of technical
efficiency of university hospitals in Kermanshah model
using data envelopment analysis (DEA). Technical
Journal of Engineering & Applied Sciences 2015; 5(1):
80-3. [Persian]

16) Zarechahooki M. Methods of multi variate analysis
in SPSS. Tehran university publication; 2011: 1-312.
[Persian]

17) Mohaddes F. Principal component analysis and
factors, case study prices index extraction and
investigate its effect on inflation. Ravand 2011; 19(60):
29-61. [Persian]

18) Tej RJ, Miguel SS. Technical efficiency of public
district hospitals in Madhya Pradesh, India: a data
envelopment analysis. Global Health Action 2013; 6:
e21742.

19) KirigiaJoses M, AsbuEyob Z. Technical and scale
efficiency of public community hospitals in Eritrea: an
exploratory study. Health Economics Review 2013;
3(6): 8-14.

20) Jia T, Yuan H. The application of DEA (Data
Envelopment Analysis) window analysis in the
assessment of influence on operational efficiencies
after the establishment of branched hospitals. BMC
Health Serv Res 2017; 17(1): 1-8. doi: 10.1186/s12913-
017-2203-6.

21) Pirani N, Zahiri M, Engali KA, Torabipour A.
Hospital efficiency measurement before and after
health sector evolution plan in southwest of Iran: a
DEA-Panel data study. Acta Inform Med 2018; 26(2):
106-10.

22) Annapoorni D, Prakash V. Measuring the
performance efficiency of hospitals: PCA-DEA
combined model approach. Indian Journal of Science
and Technology 2016; 9(1): 1-8.

www.mshsj.ssu.ac.ir


http://dx.doi.org/10.18502/mshsj.v6i3.8037
https://dorl.net/dor/20.1001.1.24766879.1400.6.3.3.5
https://mshsj.ssu.ac.ir/article-1-419-en.html

[ Downloaded from mshg.ssu.ac.ir on 2024-04-25 |

[ DOR: 20.1001.1.24766879.1400.6.3.3.5 ]

[ DOI: 10.18502/mshsj.v6i3.8037 ]

Research Article

Citation:  Emamgholipour S,
Arab M, Rahimi-Foroushani A,
Forghani Dehnavi SS, Allahverdi
Sh, Bagheri Faradonbe S.
Measuring Technical Efficiency
of Hospitals affiliated with
Shahrekord University of
Medical Sciences, Using a
Combination ~ Method  Data
Envelopment Analysis (DEA) —
Principle Component Analysis
(PCA). Manage Strat Health Syst
2021; 6(3): 203-12.

Received: July 13, 2021
Revised: October 02, 2021
Accepted: November 08, 2021

Funding: This study has been
supported by Tehran University
of Medical Sciences (NO
9011552007).

Competing Interests: The authors
have declared that no competing
interest exist.

p-imy
' \

lﬁ“
[s[H]s]J]

Manage Strat Health Syst

Measuring Technical Efficiency of Hospitals affiliated
with Shahrekord University of Medical Sciences, Using
a Combination Method Data Envelopment Analysis
(DEA) — Principle Component Analysis (PCA)

Sara Emamgholipour **', Mohammad Arab %', Abbas Rahimi-Foroushani >,
Sayede Somaye Forghani Dehnavi **"*", Shahide Allahverdi >,
Saeed Bagheri Faradonbe °

! Associate Professor, Department of Health Economics and Management, School of Public Health,
Tehran University of Medical Sciences, Tehran, Iran

2 Professor, Department of Health Economics and Management, School of Public Health, Tehran
University of Medical Sciences, Tehran, Iran

% Professor, Department of Biostatistics and Epidemiology, School of Public Health, Tehran University
of Medical Sciences, Tehran, Iran

* MSc in Health Economics, Department of Health Economics and Management, School of Public
Health, Tehran University of Medical Sciences, Tehran, Iran

® MSc in Health Services Administration, Shahrekord University of Medical Sciences, Shahrekord, Iran
® Ph.D. of Health Economics, Health Management and Economic Research Center, School of Health
Management & Information Sciences, Iran University of Medical Sciences, Tehran, Iran

* Corresponding Author: Sayede Somaye Forghani Dehnavi
ss.forghani.d@gmail.com

ABSTRACT

Background: Measuring the efficiency of hospitals due to the high proportion of budget
allocated to them on the one hand, and the need to ensure the best practices regarding the
use of scarce resources on the other hand, is of particular importance. The purpose of this
study is to evaluate the technical efficiency of the affiliated hospitals of Shahrekord
University of Medical Sciences by using a combination of Principal Component Analysis
and (PCA) & Data Envelopment Analysis (DEA).

Methods: This was an analytical and cross-sectional study measuring the technical
efficiency of all 8 hospitals affiliated to Shahrekord University of Medical Sciences. The
required information was collected from the medical records unit of each hospital. For
better differentiation between efficient and inefficient units, and the increase of research
accuracy and further differentiation between hospitals in terms of efficiency, at first, 17
indicators were selected to assess and adjust these parameters to 3 components proportional
to the number of the hospitals by using PCA and SPSS ;¢ software. After doing the PCA, 7
studied input variables became 7 principal components among which the first input
component reflecting the 83 % of scattering data was selected as principal input component,
and for being more influenced by human resource variables, it was named as a human
resource index. Furthermore, among the output variables, the first 2 output components,
which represented 76% of the variance of the data, were selected as the 2 principal
components of the output for the study, which were mostly affected by these variables,
respectively, the number of admissions and length of stay. Then, the modified input and
output components were entered into the software Windeap ,, and the technical efficiency
of hospitals and their rank were calculated by assuming constant and variable efficiency
with respect to the scale. In order to evaluate the effect of using the combined method
instead of the conventional method of efficiency measurement, the results of the PCA -
DEA method were compared with the results of the conventional DEA method.

Results: The result of DEA on the selected components showed the capacity to upgrade the
Technical Efficiency (TE) of hospitals is 15 % (TE: 0.852). Moreover, out of 8 hospitals, 1
hospital was increasing return to scale, 3 decreasing returns to scale and 4 constant returns
to scale. The technical efficiency of 3 hospitals was 1 (TE = 1), 2 hospitals had the
technical efficiency between 0.80 to 1 (1 > TE > 0.80) and that in 3 hospitals was less than
0.80 (TE < 0.80). The scale efficiency for 50 % of hospitals and the management efficiency
for 62/5 % of them were equal 1.

Conclusion: The average of total technical efficiency, management efficiency and scale
efficiency were calculated to be 0.999, 1 and 0.999, respectively based on the usual
comprehensive analysis method; while using the combined method, the average total
technical efficiency, management efficiency and scale efficiency were 0.852, 0.947 and
0.902 respectively. The results confirm that the use of PCA method, due to its important
role in reducing alignments, increases research accuracy and better differentiates between
hospitals in terms of efficiency.

Key words: Efficiency, Hospital, Data Envelopment Analysis (DEA), Principal Component
Analysis (PCA)
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