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Abstract

Objective(s): Hospitals, as the largest and most expensive operational units of the health system, hold significant importance.
Efficiency can be a measure of performance and resource productivity in these centers. This study aimed to evaluate the
technical efficiency of hospitals in West Azerbaijan Province using the Data Envelopment Analysis (DEA) method.

Methods: This descriptive and cross-sectional research measured the efficiency of all hospitals in West Azerbaijan Province
over the period from 2018 to 2021. The necessary data for this period were collected using a checklist from the Statistics and
Health Information Technology Unit of the Deputy of Treatment at the University of Medical Sciences of the province. To
calculate the technical efficiency of hospitals, input-oriented DEA with variable returns to scale was employed. Input variables
included the number of doctors, nursing staff, other personnel, and active beds, while output variables comprised the number
of outpatient visits, discharges, bed occupancy rate, and number of surgeries. The analysis was performed using Deap 2.1
software.

Results: The average technical, managerial, and scale efficiency of the hospitals under study were 0.859, 0.956, and 0.899,
respectively. On average, there was a 14% potential for improving technical efficiency. The study also indicated that with the
same production factors, particularly the inputs of doctors and nurses, the efficiency of the healthcare centers in the border
province of West Azerbaijan could be significantly enhanced through managerial and economic planning, thereby making their
outputs more productive for the equitable benefit of the population from health services.

Conclusion: Hospitals with lower efficiency can increase their efficiency by benchmarking against efficient and reference
hospitals. University and hospital managers can take appropriate steps toward increasing the efficiency of the studied hospitals
by reallocating surplus human resources among different healthcare centers and employing qualified managers with relevant
education in health sciences management.

Keywords: Efficiency, Hospital, Data Envelopment Analysis, West Azerbaijan

* Corresponding author: Health Economics Policy Research Center, TeMS.C., Islamic Azad University, Tehran, Iran
E-mail: sheikhy@iau.ir

YAQ


mailto:sheikhy@iau.ir

VEF oo 0T uetd oyl e lez 5 o Jlo

&
r U/t
.y

Pl (lag pole 0aSingyy ) pis

Lodts (gl Jalod ig y 3 00lbwl b (958 (b 58T (bt Sl slow (i (1)U (ot
Polaz (Pt Lostame ! gy Cginy o 031315 e Sy 1 0015 Caasgy e o (siio S8 4 Sl e

Ol dang )l cdpng )l olBiils iy g SlaBl ouSiils «golaidl pole 09,5 .

Ol eolns (ol ps Sy pole oBails cablage oaSiails (oMl slaidl g &y o 09,5 .Y

Olnl syl caog)l (b pole olflals wuadls p Jge (elotzl Jolge Dlindod S0 ¥

Olpl G Gud (Kb pale oBiils ( K oaSidle clacl g i >l 09,5 ¥

Ol elps ool o3l olisls ) 5 (Siz pole axlg ccuodl sladl (6 ,J38 Canlw Oliiss 35 10 Sloyo g cdlogy Sloas g o 09,5 .0

VECYIANY w28l o 2,6
VECEIFIA (o gl

[VEF oo ¥ -l 51y Sy S ]
VE-FEYEE): VAR -AY ol 4 i

odusa

Silee Wlgior @ Gl ien o0 Coeal Sl loys g cdlage pllss Slkas wxly (n 5 auion 5 (055 Olyie 4 bapbns Lo aaie
ooliial b (258 (a3l bl slaplivn Loy (2 21 (2Ll Bua b ol anlllae .adly 5150 ol 5o @lie Bras 5590 00 9 9, Shes (o sl
Ll g o Laosls gy Sl 0guds 5|

2B 8 e Seslal 0y oy Sl il (slaglis len 4SS T )0 45 05y abaie 5 hrosi 58 5] (e ool HIS by, 9 olga
S pale oSl ey Caglas cusdhos eI (5,58 5 Lol aly 5l e S 5l oolizal b A E- e B VYAV sla Lo (sl 5l 590 slaools
s ooliil b &y puiie 803k (2,8 L odled (e Waools gy v by 5l eplis logy (8 (2L dnslre sl 0 5 6 slaer b
S el s ety sl ol oailins (gl yeicie g« Jlad Ci ol 5 sy pales Sl g by 5018 Slaws oKy Slaws ol 03lgs (gl yeis
33,5 ool lmesls oo jglate 4 DEAP 2.1 1581 0 5 5l gy >y Jlosl slows g s Jladl s ys (o jaus 5

(il O ygmo A i (6, Soslasl <A g < [ADF 2 JABY o 5 a4 cdndllan 550 (slaliw Lo wlide g s e (B oL Kl eaidly
Jolts (Slasil (5955 o5 cadsi Jelge 5l arnge ooliiul b oS ols ()LaS (izred aslllas (pl . cllls D929 0o 0 VY l5e a0 (28 LIS W) bl
L) 6 5VL sl & goladdl g (2 pie slo s, aolip Bosb 511y (o0 Olmlydl (650 bl 5o (Sloys 3STh0 S Bl oo )iy 5 L5,
g e Care Cpm 5d Ceodhe SUGI gaiYole 565 9 Dlods iy (5,90 4 4 Wilg oo pladl ol Lols

Sl aled o e @y 5 LS (slagbiw Lo 5l okl oo 355 (21 (2al3l (10 caidls (s 28" 5 &5 lagylins Lo 26 paS ameis
hlo g amld Glpae 655,050 5 el (Sleys 55150 Gl shile Sludl ladile jr (bl plxil b il oo agliw o Glpae g olRdls
5,105 gl Glapls anlllas 5550 sbabiw Lo LS Gl e 55 Dl pole 13 Cu e b bad pe S s

@t ol dl doosls (Ladgy Jolow (s Loy < 2l IS Hlosly wlS

IR.UMSU.REC.1401.390: 31 oS

s sl 138 el i 55 50 58 ol 131 (K psle olStils o045 5%5unly okimasi
E-mail: sheikhy@iau.ir

va-



VE-E oo 3T et ol op oz 5 oy Jlo

Ut
-y

\
O)Sen g bl e w2 2l e
SIS Sa 4 lade cpl 4z e 39d oo pE S g Hho G doddlo

St low 51 Sos plo o VeV ] el e S sl
A Comd (G 29,5 il les ool ul L asiless
(97 Oliee Olew w g 6l b asS o S (Sl jlee
Dgoa Sgmze S oS wWle By a5 ,eS le
Slogile «ligas (Sl 69,25 D9z (suloe 5l Loyl Lo
Sy ol Gleas (blie ;0 5 oS oo oolinal lag)ls 5 (S5
DIYOY] was o a5l o1 5 6 pim (abyw oo

(Sl lom slaauie ialy 8l s odle b lin Loy g0l ST
Codgazme ol S so dgdome i |y Sleas a4y Lo (g s
sl St Lo adyl mlie cowlinl Larass j 56 baes
Lol ols 5 giliwjlown sla s slass canl Sow ( Jlie (g 4y
J=lie 5o 5 02 5l G lol i b el (SBL (29l 55
a5 Logitincs ) low 45 (63,190 50 ol Sl ) bew y slaws
b gloa e wasS oSyl 0ss Jbys oleas
Sz s as el ol 09 oo e T 4 byl Lo (sl 5T;
oL, sl aothaels slavaly asl 05 (o0 3)ls Ghlo 2 Jlo
wamoaiy ;o DIYONF] 600 of e 4 anals> g 0,8 cloz>l
i il g S malS s asle e e oyl lews (gl ISL
5 Lo Slsil dogslom g ezl ;o 5 350 mie Gloys Slans
S wlosls las g Lol ladllas ool Lialdl assls )5 b codslas
Sl slon yng Sy 255 G2l 5 b Gl Loy gl 5L o
aS s o dlagbiw,low [V 515 052y jloline ala,
b sl py Slas an ) 055 Slas codS wus oo W
oS Gl 8l pilins £9bg0 (il oSt J50S 5 ) la i se
3 e S meSo it 5 Oyl L) ] S0LS o s
il aolg o 2l byl DAD sl asels 5 wliie slodd o
g la ol 5l ogdlas ool wl daa i Co pae ;o (gaiad))]
bl Glojlogy0 slosielaz 3,50 )3 (65 el g cilo
OIS Cslbow 5 Lo gl lows lpos & (b)) ool mizmon
DAl s o Sble S8 oo sl Sl cpgas jo g8
ooliiul (30ie sla by, 5l Lapliv )l LS Gromiw sl
Syl bl g Sl aws 50 50 (AT D0 4 aS 358 o
5 rmolaidl sla Jae ol 2 So bl gy 2505 (o0 13
slosliinl L gy (] )3 S (o0 Jos 0,5 olatdl gla 4y )L
Sldgyhe an azrgi L asyie b ady ol lal (oS 5 sloosls

yay

el 0393 9,409 ¢ Sliw Lo sladi 2 0594 doai o St
le.m)j.uj 5o Ja;‘).w U"‘ | oo3,o.§ w)_..w.) )I 9 (50 9 s)‘g...mb
5 olaidl glacslwy) s JJoas e _wy JLs po
Lo oyl Lo V] ol aidly 6 ooy ol o )] golasil e
3l sz o5 B (A b pllas ()] cn s 51 (S Olpre
sholo—< Iyl aoes e plaisl oy 3 an | Cldlu pllas ax oy
(Sl oy Sleas (sl 938l39) SLAE (5 970 (loyd oo
)l ‘51_.\501_@‘,4 ‘Gia)jjj,uod_g‘ LSLQ)‘J.; sulwu Cozo> M)
Gl S ands slo, S g5k 5l ool g (48 ,25) Ceodls Slons
azx g5 B il coge cods Slaas Fais &l 4 e lo
I¥] sloass Sbew o sloass jo

99 ¢ Sbow Lo slaasy 3o oanl58 wl ) a5 Wleols ylis ldlas
Wil g ld Cd iy g duren Ol pss wibe elge 51 5L
s)ls Laanze iulidl o oS oidigo0g J,uS LB Sleas
WS e | caodls pllss oI5 Wlgs oo Lsas oSG L]
Silacsl phas 55 1) o1 Jbe g golamdl g laul ol S aSb
LY dhwgio jobas lez codlo lojlo 3,975 (bl [0]
39y e ol g yo (hlag sladje JS 5l ws e ¥
el 5l Yo o Like Yo o 30 alle o s saal S ol [5-V]
IA] a2 o jom @ 1) e slbow Lo

O 59000, 5 e (GO golaidl g 8« panass ol
(':’l_..o )‘ Ao oalaz_wl aQ aS el QSJ G»l)lf » ;)..oo Su.u.bj)_l
Oled b leonilbiw ol b o asie sl >g,5 4 glws &l
FSis golal idu g0 51 (28 oI5 o)l o Lal daosls 5| laws
L8] Golide ol,5 5 (oo pae (2,5 sl oo

9 S pde u»)b“ OMQOL.MJ ‘uaJL> ‘5‘3 (5,‘)[5 L: ) ‘5:‘)[5
Collhe (25,5 4 pliws Sl mle A oS5 0 O,
aly G o Sles (S0 Glie a4 b o5 ¢ hlae jo el
JS =8 oS ol o lil bz ooty a gy wlide 4
LS“’)l—‘ 39 S wL..‘Lo ‘5“)& o Gu).n.\.a ‘5>|)l5 urod..ol}



VEF oo 0T uetd oyl e lez 5 o Jlo

r
Pl (lag pole 0aSingyy ) pis

a3l 55 ojlacl az b (g2 9590 0099 13 (1) Olmldl (bl
Sl cad b il Gl g il ongs LIS Lo 4 Slejo Sleas
(oemizeed Sl jude ool mhaw yes 5l colaiul b Gleas
2 2D as el Jlsw ol an el Jis 4 gl 0
VA-995 (ol 5l g L3 0lyg0 5o pliwl ol sle lew o
RGOV PV R JUUE e

I Uho 9 lge

IS 55 (s S pan 5 o (nlo b oaaie asllas )
(i (ol 5o el el (058 Glml)3 bl sla Gl Lo
Sri 2B (S (2 2D bt oS el (e Sls
b 555 sn i oy e S 5 (Al 5 S)
Jdos gy sleslaiwl L g o8 as ;o AFe - BIYAY o Lo
G, S5 coilB olial jelateds ol (g S oslal laools ciig
T—25 3l o o6 2 4 bgrpe Oliia (a5 SuBlid g fagy
D oo &3, sadoslaiul Jaw o)l (5 paise

904 J=loS a8,y Juo S Losls (il Jolos
Slacgome owd 25 6,5 03lasl gl a5 el Joleaus
(9 =l 53 3955 HLS dm 00 pS peal slaazly 5l (Sen
B9 oo dlore a8 lax> (g3lwaigs sl oslainl b asly o SIS
slools g, g Lavosls 5l oslaiwl Sl ¢ oy, cpl SLlse 51 (SO
slaed ;o Cudgdzme (e g Dgldin (6,503l slaasly b ggie
i doly aiz L S Gl e gy 0l 50 comizeen oyl
L 5,5 (B LU slaaxly sl o8N L @ o e 01, (L)
S5l s ogdle o9 (510 eI T 51 oIS S50 yslaieay
Ly ovldie a4y Cod (203 £55 end Ol g, cnl (2,5 €l
S oo ol 3 0l o sl

3l lacgemme 51 LS 50 momie lal doosls il Judow jo
QG bt g ,aely jleslatnl b aS 0gd oo JSis cabosls blas
S50 50 0y LT aS WS o yatd Joe (s T 0 e
SIS laasly Ty cnl o e o)l JLE LI 550 9, 2
b Sl la Joe [VVYAL gt o S5 1,51 slaasy
S Sl (203l 1005 (o0 ol ALsd g3 0 (5 j5bo s laoslo
P2 VRS lide o S jiite (02951 s CRS ulidie
S Olod 4y 1 osles o 50 i 45 05 (oo plo b (2030,
sl =5 30 Lead CRS Jos 0g-i oo Lavoaibiw jo yo cely
s is) dge wlaie jo sty a e a5 cnl cenlis

yay

Ut
“y

U ol bl lasly QLS G 5 995 (00 03) (ae5S
ol 2 ) el silodingy Syl (og) 005 o0 e
359152 sl Slaalie caled 5l g a0 o plml Jas 55, 4l
OGRS 50 s an oy, (nl S (oo slitul adg 5 e S
099, ol S e el a8l O p ol 4 e sols allS
ol oy @bl pols g5 e 4 s pae jo Sl )L
shlo &Ygame g adg Jsloe L il (o0 (B9 (nl comizeen
2 6l 0, S0s, ol oS S Sglite 6 1S o3l slaass
Jelowi 05 s (paPlh g @2 e degeme Gl oo L)L ovmlie
2 2B amls )3 (Bgy (505 plreds daosls Labg
ot Sl ot (ol 09 h g0 Bl Gl 3 Sus, L
S Lol 5lole 1) Jomamme 5 ol Jole (aiz b ola Jos
Laowiliw 5 Laools 3l slacgomo L ylojon jobas byl Lo
@S i sl Loosls (oiidgy Jolod (g iyl g

IveT cal powlio by
P Lapbiwlen 2l ol an (58U gouste Slallas
e g ol wslasisls ool oz 5l walizes sl ,giS
osliiwl (L)L o (gl S el )bb g SG il sl g,
30 Ll 5 (comwlB aslllas 4 g5 oo iged ylaicay ailes,S
o5zils sl b Lo (8 2,5 6 5 o5ll (sl VYAY Lo
Jlw 0 oL 3 (6,5 e addllas [YV] oliile S Sis pole
AVl o5 (Siop pode oK isls sla oliw o 59, 2 VYA
slaoltiwlos - VYA Jlo jo o, LSen 5 55 Liobol aslllas
2 ol g iz andllae 5 [YY] 6,5 08 (Sias pole olKails
S0 pole oy gy cod slagbislom 2 VY Lo
o Ll [YE] Va-ais5 o (3hso )0 daml g 5 41glKeS oLl
el oo plowl gaied) )| Sl 35 Mallips mhaw j5 2,8
LYW Jlo o ohlSen 5 09, gl 4 olgi o0 o] dbox
LSyl aallas [YO] Lilas] o i las Y¥ o SLS sy o B
Ol TV (59, 2 VI Jlw o ()0 5 (oo ol sl
51555 o5l gy 5 YF] LIl (sl ol 51 (S5 50 (g
[YV] LT b8 sla obiw b 5o YoV e Lo o ol S
G (il Esdse (nl Dy5p0 g umal Az L oS o Lal
Olil sla s o 445 (3 QLI (b5l 4 )b i sl
Gaa el a3lsy VEe e BATAY ol (b o) olbub,d

sl lbw,ley a5 ol Ls.«.:l»:‘ Gy ol & Gy (i ool



VE-E oo 3T et ol op oz 5 oy Jlo

Ut
-y

ohee 5 obb e

=R (59,9 LB pxio 550 40 3o dslllas ol o Lyl sl osg
728 So Sl iite w485 Sl 50 e p o 9 ) (5950
plw dlaw g (g b ol slass (S p dlaws e li 4w
Sladllae 5T o le cglo o b abayly jo 5 aiolds 55 polo Jis yy
5 leps (6959 ytin Glgms an |y Jlad slacss slass
OB as jas 5 slasd (s bl ds po uioen 0l 428 S
WAl a5 L s (g >
ol 6l 5Lis 90 adgl slaosls :adgl (slaesls (s59lans 1pg0 pl5
5 s Ol g0 S a4l 5y5ls, 5 ale o8 b 5l g,
g ol U gllas dlaosiliw g booolys Jolis casdlas sla pxio
Sy Oygods Bools 0g 00l astine (3,850 pud Slevenal
o Wb (59l gex dreg)l (S pole olKails (ylayo Ciglae
VE ase s Excel 1580 o 5 5o plaie &g rools cpl s 910,85
6)31‘5)5 )" o= :)|)'.‘§| ey )'| sslaul L ‘531)15 donlxo Pgm ‘nlf
dwle gl Deap 2.1 1581 p,5 5l 6lS cpl jo cadsl glaosls
oo slioe = Lo Gl Lo (ol 5 (2o o 8 218
oolaiwl (wlide a4y yuxio 2030 5 (ool (s3lw J8las) |5 0oles
Olylams olasy ay anisly by oyl j Lo ool aSyl @y azgi b .0l
13 il (mei b L Loy J 508 o oz Jole (pl g conl
daol ol 418 )3 6 g0 S o0les Juw 5l 8 o5 s S oslal sl
s Sl ol 2351 o iy (5 S et sl
Joe 93 90,2 (o8 ol jo ad ol W CRS ulde 4y
Sl 8 SLLS gl SlaSy polae (1S eokiw b 15 00lys)
s @ 5 ke @bl gy sl 0T 5 g 0 (o0
Sgds yaseioe B o oolatwl VRS wlido 4y s 205k 5,3 5
ezt Joms el J93 b g0gro ulde 4 e 203l aS
olede do st (233Ls 5 osled (ile Sl sl » (218
Min 6,28
—yi+YAZO ‘456)91049

0xi— XA>0
A>0
Nll].:l

yay

] A\
e

lelye (Jlo cnl oS Jas (Saoails bawgio anje o
3l lbe Sl (5 Seen (Jlo @lie Zudgasne g (a8l ol wile
5 S eudgame ol &8y sl gt ulade a9 ,Shos
aS hal sy ol aensi VRS Jaw 4 1) CRS Jus ) Sen
5 S S o et gy e 3 aasly 4 en
5 595 o S 5 oliio LS L CRS Jars 5l ool
hS 59,5 o el oo mad 43 s Ll 25l
o S 355 o o0l VRS s 5l el o5 51 8
oas 5Lis VRS g CRS Jow 90,0 axly G (o8 o) polis
Dovvax.] cal Lolis ol5G

3rSa9y 90 L gl e |y laosls (pidgy Julow sla Joe 51 S5 58
5 (Laoslys 3w PBlom) ;S ooled 9,509, 310 513 (om0 990
Baa Fosly Jaw 4o (osibuw gl iSTaz) | oniliw 8,55,
Laoslys olime dloodibion ma s yibloass cob b as” conl oyl
Joe y3 ey (2D 5 4 Sais 90 waly L asly hals
Loslgs b (yiilod S5 col Ly a8 sl oyl Gum S oailin
Sl sl Sgegr amls LS U auly Lilél Waowsliw ol5ee
3 S e 4 (- Fonlia L 1,5 conlio 3,505,
o=l pg oyl (s addllas 9,90 sloasly jo W osslin g boolys
D] 058 o (6 5 puonai ol

oolgs sl psin Ll toilius g oolgs (sla pise il : gl p8
eyl Slallae ;o ad> o (S lS 5 0 les oiilin
Loslyd Eaemme slawy « Wosls cidgy Julod (hg, 5o cwl ol
o S5 Seasly slass pe S 5l e b resilin
i b s b anlllas o 50 slaasly sl 50 & le 45 il
L eygmo pl 50 abl oilin g Woolys ggemme ply au
szl oo 5 60955 s an (aSL (goluj ol s
s azly 5l (6l 5 958 o0 axlge JSio b ()5 drlone
Sl IV sty e S S 5 428518 a5 550 0 IS
a8 Wigs Sl ol ety col o3¥ o USis ol 5l 6 Kty
g3y ] 58 il bl oIS et 53 1) 8l o i
9 oty Slalllae sl 2 (29,5 9 699)9 Slapeiia Sl

Al plasl ceodlw (g )bl ledbl i ;o osls 4y g s
Sloss Jolod (6395 (sl yiite (gl oty Slilllas b
Jod (o295 Slaiie (npiml) g e slass 5 )5 (90
S by g Ohlew (rdn (@b Szl JS sl



VEF oo 0T uetd oyl e lez 5 o Jlo

r
Pl (lag pole 0aSingyy ) pis

LS (o0 Vo) ol lows a9 1)L (aoy0 0 ol )lows
aw 5 LSL (aoy0 ) i )les YV YA Jlow o .0iog
Olicw )l Y2 YA L [0 000 LIS (aeyo Vo) liw,les
50 000e LS (0ms,0 VYY) s lews sLez 5 15U (as,0 AY)
Ol ylow jlaz 9 LS (0o 0 AY) liw les YA N F- - L
LS polie as ols (lis bl puzran (2i0gs LIS (2o )0 1Y)
VFee Jlw 5o gV Lo /VeY oogasee )0 VYAV Lo jo JS 8
S Blas aos oo plasas il 1,3V B < /YYF oogass 4o
=2 2hS Sl g Bl ioli8l < /YYE 4 oYY 5l S 8
ool a8l ol VFe - BAYAY Lo 5l - /APA @ < JAYE 5L IS
o 2 b slas oy flis yores asllas cpl ol
Yo asdlas 850 lw lan Ve 5IYAY Jlu o (LRI 29
LS (4o, YY) pliw,lows Vo 5 ST (0o, £Y) ol o
VY 5 HLST (0mo,0 #Y) Gl lowo YA AYAA b j0 0oy
Ol lows 12 AT o jo aing LS (o0 YY) liw e
Jlw jo aiog LS (as,0 YY) e les VY o L,ST (0o 0 #Y)
Y5) Sl los VY o LS (0o )0 £F) s les VY A F- -
(AL (—8) s pae o)) polie puizmes ing IS (o)
o VFe e Jlw ;o9 Lo < JAYY soga e ;0 YYVAY Jw o
S Blas aes o plas as cuils j1,3Y B < /AR osgume
S 5l g azdl el s < JADR a4 JAYY 5 o pas
oas i ol sl adly als /AT a4 < /AT 1 0 s
=55 g mbie Gas gilwdng 5o gl b Gl SRalS
e 5o el ;15055 0 slaosibin adgi ol o] o
SIYAY Jlo jo a5 ol las asdlas glo adly s wlhie o))
5 LLSU (0o ,0 AY) b o Y8 caalllas 0450 ol Lo Yo
VY AYAA Jlw [0 009 LS (0mo,0 YY) b bow ,Lgz
LS (amoy0 Vo) ol los dw o 1)L (auoy0 %) ol Lo
Sl o HLSU (0,0 AY) ol )lews Y2 AT JLu )0 aiog
Olimwylows YA AV F - e Tl j0 aiog LIS (s )0 V) olis ) lews
Ao LS (0me )0 V0) ol jlas ey 5 1)LST (oo y0 AD)
WAV Jlhw o wlaie o) polias a5 slo lis bl yuzren
VLS - IYYP oogammo o VFe e Jlo ;0 gV B +/YV-Y oogue 4o
aa YVl lde oLLS Blas aas oo las a5 cuils I3
SJAYY an < JAAY 1 el ol Sl g a8l i li8l < VY S
Jsb 55 il 45 ol 5 slins & ] e a3l 213

va¥

Ut
“y

laosilin 5 Woslys samolis cud b 4 Vi g Xi «¥olae ol 4o
9639y3 Lo i ple i iar 55 Y o X ot pll (b o

azly o 8 ol slasl Kbl goyls 1,3 [Vee ] oogams o

O saas ylis ool b B=1 gl)ls axly G 4 olKin ol
=8 b slas o ls (18 aJgr e 5l glahals jo aslg aS
STeblie jo el aal)l5 lawslio 09,5 slaasly plo 4 cos
S = L el aslg 0gs del ST sams yLas ol ol B<1
Oalaie Vb el 5L axly Sl sleel a5 (g lade o)l 1,8 adgs
g LS (90 Lo 0,5 (RalS (e ooims (Lis an]
Ol &S el cnlb slacel 51 Sgiw shlo b a9,
ol HLS sty S0 L aslie o ) gudgs w0 21,60
Sle e aS cul 0 jlaae BBlas semins jo Jow ans
9> e Jb e 0 Ll wes oo oS BXI a4 |, XI55,
IV el sgs o cpeds Vi awgs caisadl)|

gl o alo e 5| gy 55 (IS ol ol il 5o

Sl oS S < 32 o b s 25 b sl
Ol (S pole olails (gobiw plpae iy Hob a4 3)S
55l 5 Slihod csles leys cglan) (58 Olmld]
OLiYlgn golod 4y g ol o1 ] 09all Wilgd 5 imgsy Slaal
aS ad ool bl Lo ol a4y cyioran ol ooly cunlio sl
el sl By 5o 5 Laags 38,0 4yl slinosts plas
3 ot ol s 5 4 sl aslisad gy ol s
e Slejle slos i, aely 5 b 6 5F preal Sz LAl
Slrie 5 0555 ol il 53 loyn 5 laz 5 e canlys
RUEJC SRV PE e N TN COWg PN

ly aidl

Ol sbo Gl oy 45" (5 2L o 4 addllas )]
slass . cslo p VF - LIYAY Slaj o jo =8 oloul,dl
Oliwlow Yo AT LYYl 51 asdllas 550 sl b Lo
Y 4o oo b lew aw gilaslol, LVE -+ Jlo o aS oy
L Lk sy o 5 45205 gl by il ol Lo
polie b slas ols lis beols sibgy Judow g,y 5l eolaiul
oo WS 5 (IS 38) (e IS S 5 S
il as ol s glas o)l 042y Dglas by b Lo (g
YV caalas 850 ol ,los Yo 5IVFAY Lo o J5° 28 SIS



VE-E oo 3T et ol op oz 5 oy Jlo

A
u_"/é OhBes 5 (oLl aae
WAV 0,90 (b yo (amld (nl (eSle (oliie (2L dis 5o
0355 +/AYY 5 +/AN < /AAF ANV L ol s g NFe e b
4 g ol ooms cS VYAY Jlo yo ol o yieS gV Fe e Jlo
0,99 Jsb o Lo gl o wlaite (2l)LS 2Shee (5 550
(VY Jsoz) Cewl ails codie (g, dnlllas
ol 2l 5 (pae L (IS (28 Ll Kk ¥ Jgox
olis addllas 090 Job o Lo b low coSle 45 oll i |
Lfi_“f' ?915 oKl 4 M‘j Lgl.QULMu)Lo.u ‘_g‘); wL».M b_,l)lf
L b bl bo sl g +/AR 5 2130 /AT i 5 4 aeg)|
Loy o ogas (elain! fels Jols Glisee slo coSIb
iy el s, 5 eolisal Ly w53 5 iy o5 bilen
5o Laobw lan 0gdll o 09248 0 i s Sl dosls
8 mlo lie D Jaaz 0.0l 8929 50,5 Jee S & 90
Cndg ;0 Lol LIl 0550 glie g () 2 3550 (slo b Lo
oolgs oyl aig soli ol jlodie =8lg ool il lade Jola
ul—Mo\J l_QJ_».lJU t)—" C.:L».: ol 00 00l QLMA) (..\.JLSA Cawddo
aalogliwlen slas a5 Jis0 ;0 WAV Jlo j0 a5 2o oo
slaed ;0 ao 0 VI w5 sl b Jlon ol )LS o
olass j0 ao 0 FIF g (g ki ol slass 0 a0 0 (S
2 WA o o anl o Jros @ (92 adpo by nlo
oS sl gl lon LS mhaw 4 b plis loy G, &0
5 Sty HolS Slawd ;o do YA ()05 slass ;o aus 0 O/A
4o ..A_J‘é_.n Cwd dy 292 dd 0 Jiwy plo ol jo a0 VIV
olass ;o do o VIV 8o 5 olass o as,0 VY 50 VA9 L
3929 olile milie Jow s plos olawi jo do 0 VIV g (g Ly oS
Wl sdslin mlin slile i eSS Ao e Jlo joclils
Slaed ;3 ae, 0 VIV wess dlacsl )0 as,d o/« F 4 S 5,9 bba
olass 0 a0 VY 5 (g kw0l slass j0 asy0 VA (IS5
uLC}Ua‘ u»l_w‘ - u_w| 0 U’“’)‘)j o‘)Lo (:»Luo LJ......J)J ).sL...J
9 S OOLQJ a4 .’4:9_').0 el_uo AL u.‘).‘dof ‘J9-\> B C).\.uo
el S5 ) 95 4 b ye @lie BT ol5ee (it

Yao

] A\
e

olede 4 095 g i b (g5l dingy ;5 aslllae 3 90 090
ol el jlon (wlde (oI5 g adls (suie 0l i
oo do Somad (235 egmas 50 (Y Jguz) Sl adly
5 aS ol lis Laa sl o als ol o caol38h) b oyl Lo
=138 205 syl Laliw jlaw 5lacsyo Ve AYAY L
9 ovbadie 4 s ol (2351 (s)ls o )0 VYl 4y o
Jlw jo 0o whade 4 cad Jo3 2050 Glyls ao o YV
A S a3l 003l glylo b oyl Lo 5l oo )0 VY 50 VTAA
e, YW g ulide 4y Cod ol o203b glylo aojo Ve (ulide
WY Jlow [0 000s wlade 4 Cos Jo3 2056 sllo
Viebabe an s (il ool shls lo Gl Lo 5l oo o
ShHlsas o A g wlbde g o el 2050 gyl ws o
2oy V0 5 Ve Lo o aiagy elide 4y Cond (935 203k
Seo )3 VY el dy S (aal38l ool sl by s Lo )
2050 lils ae 0 £F g e 4 cod Coll 203l slls
Ve Les YYAY Jhos jo ooplplo asog wlade 4 cod Jop
olite a S (I8 203k shils a5 s (liw Loy 5 as s
SYL ohls an Slows gl g o il axwgr co LB aisg,
sla o jo awo ili8ly loolys 5l eolazwl jlade congly oo
10 g oo ,s VY oy VY iy a5 Ve 5 1TA3 1YAA
ol s (b Gliee 5l e angs Sl ol Loy 5w

sl |y Woslyd (6,510 Gldl b s
Jsb 30 5 8 @S (2Sle o5 s Lt aalllae (slo adly
o +IADY +IASS IAFS Ly ol s a1 F e YAV oy
& Gliee oYL aS wes co lis b pl sl 03 < JAFA
sdal Cwdan \YAY Jlu jo ol (oS g Ve e oy 8
A e WWAY L jo 8 oS Sl 0 Ojle a4 L]
0,99 Jobo ;0 5 Sl als )8 s 5 mb whaw po VY- Lo
sobdo L lis Loy 8 SLS aig, AT Lo 3> 4 cdalllas
@b po—az 0V Jsoz) cnlodgy Gulidlan g, (S
Gl sla o 5o 3 ls ol (eSioo (Al (9) i o
5 /A0 /PN /AFY Sy a Ve L \YAV 600 b
3 i @D Ol Ga Yl e 5 Sl 00y < AYF
aS ol oo oomlin VFr o Jlo yo o] opxeS 9 VYAA JLo

AR o QLW.: ‘) YA JL.) 32 S pdw LS")lS g5]5)_, &g,



VEF oo 0T uetd oyl e lez 5 o Jlo

Ut
“y

r
SRuilsolyz silags pole 0uSingsy 4 pis
Sl S8 43 (oBj90] Sl (glgima ) Jgazr
) e & puitie 203k Byd b S b oo 4 e o035l (28 L S b
ook 4 003L o lods
- . - - )
wlede LS (Al (8 L)) (e LIS P
Db Lo
\F. . 1Yad 1Y4A yay AR Y44 AARYN 1Yy A AR 1vaa AARYN 1Yy A AR Y44 AAAYN Y4y
2l 2l 2l 2l <Ivvs -/#aA vy Y \ \ \ \ «Ivys - [59A IvY. <Ivey \
el el el el <IN -/va) -/vsa - Ivos /AA \ \ \ /YA - /va) -/vsa -Ivos Y
ials ials ials ials
o o o o < IVAA <Ivao <IAR -ve] \ \ RAYSY \ < IVAA -Ivad <IvvE -Ive] ¥
als b als als -IAY \ IYaA 7Y -[avs \ ) ) SIAYY \ <IVAA <IVAD ¥
Shals Ll Ll aals -IAav <IAR¥ <IASY <IAYS \ \ \ \ -IAaY < IA¥ <A <IAYS )
hals <INV <JA¥Y AT 5
sl als sl als ey <IN <IADY IAYA Y AN A0 /0. IA-A «IVA¥ AWV Y v
o als sl aals \ <JA¥F <JA0¥ % \ <jaay AV AN \ FAG /20 MY A
81381 sals 51581 sals
eRF e eRFL e -java -Jaay -/230 -/2ad IAY- <IM- SRS /YA -IAaY IAVY -/aay -jav¥ a
21581 tals tals tals
eEE e o o -[AAY sy JAYEAAELAavy ) SRV AR A -fasy -/a0- -fasy v
S el s Ll -/aav /A <Jaay <AV a5y </3AY AV a5y </ary ay- /2oy -/AyY X
sl aals sl ks IAVY <IAD- <IA¥Y AN </A0A </A8) \ </AAY IAYY JIAA <IA¥Y Y W
sl aals Ll aals <[00 -INF ISV -IAaY <IAVY Al </AAA -javs IAYY JIAVY Y IAYY W
b a3l a3l b \ ASYS ASSY \ «[2aY </axy <[ays /Ay /2oy AN AN /Ay ¥
sals hals hals hals < AYY < IAVY /MY +IVAD AN AN A /Ay +IYYA -/vay vy Ni%al 0
il el s als -/aa- Y <MY AR B VA </ard ay- -Ivad Ve <JAYE vaq \$
sl el sl s <INFY <IAYE <IAYD IAS¥ pYY <JAF ALY LAY IA-D vy VA -vay %
el el el el .14 NOWY IRy AR IAA <[y N UL NVITN SN <IAYS - IAY <IAYY A
GHE el el el <[y <IN -IAD -IA0 AN <[y JASE LAY <IADY <IADY <INy <INYS W
Sl JJave \ /Av¥ AR
ials ials ials ials
o o o o <IA4 -IVR¥ AIA-¥ -Ivas \ -[35A SARE LAY AR v -/vaa -IVSY "
shals shals shals shals -/20A A AN <IA IAY /SN Ay /AYA /Ao SAA <JAYY SIAVA Yy
el gl s AT -IAR¥ -IAR¥ JAVE LAYy NivS VY Y/ ¥ - IADA -IASD <IAFS v
sals ials ials ials
o o o o -/avs /AN Ar. A /AYA \ -[ass ArY AR SAN /AA - IAvE ¥
il il el ol -IAVS -IAfY -IAts <IAYY ) \ \ 3 <IAVS <IARY <INES <IAVY va
shlB Bl T C AN A <[aa¥ RASSY </a¥o <Ay AR <IAVY <[a¥f N <IA%0 [AVY Ys$
b b b b \ \ \ \ \ \ \ \ \ \ \ \ Yv
elB B - — +/29A -/338 <[aQ¥ JIAA <ary <Ay A% <[5 <[AYA <[AM a5y Iy YA
il Gl el el -IA5 - -IVaA - IVAY \ /233 \ \ -IA-5 -IVA- -IVaA - IVA\ Y
<ol Lals <l <l
) o ) ) \ \ \ \ \ \ \ \ \ \ \ \ Y.
oy hals b \ \ \ \ \ \ \ \ \ \ \ \ i)
shals Rl Jaa¥ <IAA </ <1308 IS \ \ JOA M <IAA <[ <IAvY s
dals IAMA \ IMA vy

vas



VE-E oo 3T et ol op oz 5 oy Jlo

ohee 5 obb e

] A\
2 2L e

Jho S5 4y 4alllan 3,50 sl 5 (LIS €l (eSileo 5Y Sy

\Fe . 49 aA v b
“IvYS AT VY- SVeY J5 8 ol ez
) ) ) ) IS b S oy
“IASA - IABY - IAPF NN 55 o3 a5 Sl
A alllas 590 0,55 Jsbo 5o (8 QLIS (2 Sle
<IADA VA Ay “JIAVY e IS S
| | | | e @S ey
NLtas LN BTN - [aFY e S Sl
- 1207 adllae 5590 093 Jsb )3 (Supde 2L Sl
VYS <159 VY- SN oolie LIS oS
) ) ) ) ol @ i
SAYY 1A - IA8 IAM obiie LS Sk
-IA%4 aslllas 550 0,95 Jsb o ol LS (pSile
Ol oy SaSUle 4 SIS 4 Anllhan 9,90 sl Loz 1 (2D Elgil (5 Silea ¥ Joo
lde 2 Sl Sense S uSle b 2 Sle Ol o EoSIe 95
<IN -120 <IA¥ Aoyl (S pole olSiils 4y ausly
¥ Ay A gl (B pole olails a4y Aty é
(Lol Gaals g has (59 5 4y 5 o 0 9a3)
Woslys (Shile) 5L 51 e 55,15 Ol :F Jou>
yome Ly sl olass 6l 08 Sl Sy sl Jb e sl opSike Jlo
& <hs
oy &5
asles
sl
Slibs
S eslg oolgs oolgs aoys oolgs asles asles KW oolgs oolgs asles dop ool eslg oslgs
ol sl Sype Syrse oslgs Sk Syze Ssree asls Sk Syze Ssrse ol ol syse  Sszse
sl Sl sl ! slike Sl sl Sl
VIO It IV VFoNY VoY o U ANATAY VAY Y Yo forn fa VFF VFF /N4 v
VWY Anid A Ve \i<d YIA FIN \VAY \YA O/A YIA fory fA VA VEA RINZ4 A
VFio YIv oY VEAY Vof YIv A AN YAA Y Y Ya fy 0N AT - IAOY a4
FIY A4 YIY Ve Y VFY VIA Yo AR Vay YIv VY feIv fA 4 \ VO VO “INFA "

00,5 58 as,s A% La b o (o8 2,5 Lawgie
=2 @S San § Glagy (s yin> G 50 oizmen [YY]
Sy pade ol o)l eod gl b jlow (oles sl
Lo b Lo 5o aliine Slalllas [YF] wts olel </AYF ) 05
355 s Sy pode oS sls s V] 505 (S pgle olSiails
S ARY/Y SPRYLVN ST NG SO PV | 4
adpl sle b )low jo a5 Sl 10 500 (sgm 3l los,S
PRI PURDICUN PR SN PSR} o IPUNICRERN | 5 NN A 74
JUIECIPURCIN PRI S T 2RI L WY L VR LV P WP I 5
aile elge 31 ool @l jo ool samlive slo gl aS wwy oo
5 Laplionl (619,05 5 L Sy e Glie casdllas plnil oo
Sl piie ;0 Dyldi g Zo pae oo cglin I calids gla gl

yay

G Az 9 Laxy

)l eodS slalpl 5l (So (B 2B ks 5 4
lie olwlis 4 a5 > 05l oo Cgmie bl Lo o Slos
=3 2Ll ol Hetaie an asllas sl oS 0 oS
L YAY Sle; o5l ,o (=pf oloub dl olwl slaglilas
RIWW) r:l?u‘ aoals ;.M’ 9) L.L?u 5 g_)i’j) )‘ oolaiwl l.gj V..

5o adllae 3550 slo i lowy (8 (211 eSilee (Buions (0l 5o
IAFE L ey 1 Fe e o 1T ATAA AYAY sl L
$HS A Sl 45 (g 5k 4y gy IAPA o < [ADY - [APF
5= 0byd andllas 1o el Caws & JADA L ply oy90 (ol jo 8
pledl s Sy pole oRisls glo yliw Lo ;o a5 o] Sen 4



VEF oo 0T uetd oyl e lez 5 o Jlo

r
Pl (lag pole 0aSingyy ) pis

~%955 O 5o e lng 5 4gkSeS plinl (i pole oliils
Ol do s A b ol low 8 2Ll eSle s plosl 14
A el a s S eimen [VF] us 8
Yore BYao Jbo sl oledl cdbl V8 sepos slabin los
weel Cwsdy /AR baglin Lo 28 o5 ke il plo]
09> Oliee (rteS 4 VA-mgeS fond Jdo @ VoV Jlo o a8
Slym 4S5 0 a5 Glaalllas ,o VY] cdb rals - IVAVE m
plasl (g slo Gl jlowm (211 2 Ug)S (g)low Dl 5T Gromi
S Yoo o Jlo ,o by lin b 2Ll 45 0 ools (yLas 55 0
Sy = &S slanlllas caslive jgbas [FV] cosl axdl als YoV
Va-asS pSatr il el Ji5p (Hgo (sl ol Lo
lie B yas sl s Lagbiw lon LS als
S5 IS e (o2g s alS g ol bl jo gl Lo
53 aallle j50 sLaplinlo (2 pae 25 nSilo [FY]
1PN C/APY cos s 4V Fe e o ITAR AN AYAY e Lo
JUES ) R STV RYLY. S < IR IRYLY & SNRYLYN ¢
el A bl ialS asg, LigyS g ymg et Judo 4y aslllas
S G palan W ol (Al () (2 e 2L
Sl adgi Jralge dingr S 5 9 QLS (o595 St o e
3 095 e b biwjlos 55 (59000 Gl Bl cge Soles yo &S
OSe2 5 5y lielal 5 [VF] ol LSen 5 o Lass (5 5hn aslllas
o GB35 JUFY 5+ /AF e 4 e 2,5 5 [YY]
a5 b g b aslllas o .ol plp Loy pols asllhas mbs b as
@hS 5 ol plowl LSS )3 (eges (b jlow &8 555 2
Al )38 /AL QY e cwy Al Vo980 10 S0 e
Silae 55 oLl sla i Loy 1 00 plonil anllas [FY]
Jdoau VoV gV sl Jlo j0 4 +/AFYY 5 poe oIS
SIAYA+ 5 [AFYE (55 dn 595 lade o yieS o By, £ond
Sle i lony (e LS (IS jeba [YV] a5 18
ot 3 4508 wbide oD & Cans 65V oliae pol> aslllae
@hS orb Jool> aS dbagbin lony (28 2L 0 S

Oyl wenl wlbide oI5 0 o0 e
sle Jlws jo aslllas 990 sl (b Loy ol ) (Lo
5 /) < AAY JARE s 4 Fe e 5 ITAR A TAA A YAY
@hS (oKl g 3 9 39 JAY Lo L g /AT
lolid ol ans o les 1) 2aul38l Wy, s liw law wbiie

YaA

Ut
“y

9 dl_$) Slaxs ‘L)_" = os)LC ML& oolarul Sjy90 f}? 95999
Lo agin plw o Coud adlhaoe (pl jo blin lon Kol
P 2Bl 8 oS bl o oglas LYe 5 (SO wlg e
Wlesls )‘)5 R S)9e ‘) 5‘5‘;‘50 LsLibuL».w)Lo...)

Sy9 sla Jlw ;o Lol o a5 0l asie walllas ol jo
5/\9 AY AD 03;).))‘ OOLQM‘L_)MBJ G"w))d’)‘@*’)f
o A28 sl oniliw e Glod 4 093 ailin 5l oo )0 AY
39> 5la (99,5 ualS U la oyl lew ol 0 & le 4y sl
(o0 VF (. Sle L) 0o 0 W g VT Y N0 e a s
S g g a8 Lad 1) 993 olig 5l (e Glow il oo
Bl ol @S sl eedsb (Slloe sl 4 pa a8l &
sle Hlias as coulada jo 6l aslas alin guls )l assls
5032 Sybekea V10 Loy il 08,08 4y yomie £50 0
il U segas slalin o YA Jlo yo [YV] 595
9 Wb g9)d9, 1 -age8 4 Miee )len Lol SLST
5 orbiie e 2ol Lo 4 i et S5 o i Loy
Sleas sl jo slo e b oliley assl e oauid (555,40l 5
Y] cslds Ll L5 5 o 15U ol opl 45 W axlge
sialS Crge 5 jsbas VA-augeS o)l ol anlllae o [¥A
Gl L3 SRR Lo )3 (w2 3550 sl Gl )l (2L
39 2l Gmals JoYs ales 5.l sgnge Tase s oliw Lo
Jlese! Lrals docss Judl as s ol 4 les 20 1729 Lo
.Q; O)L.i:‘ »)ugﬁs

o aily sl pliwlon 0 (hlSen 5 (g 457 (glaslllas
g 4o oy s VF e L o dag)l (S h pole olKisls
VA-29sS (oooml Lol 5o Sliw lem slo Cos same (arass
Lf-] ase s )5S0, /8% 8 LS nSile cisls pll
4 odes He-bay a5 il Jols aslllas s 5l 5l Gl o)
r:s_LC olB il 4 M‘a ‘_Q‘Lﬁb UL..MJ)LQ...’ 4 axllas 009 Sgdome
70 & S bl Lo () (215 o Sy g aneg)l (Si
5 =20 lawgi 45 alin gladdlhas ;o 00,8 o Sleys ST



VE-E oo 3T et ol op oz 5 oy Jlo

Ut
-y

ohee 5 obb e

S s Cppizmen bl a il Slg S o JolS jebay oIS
Qilgs oo eyllas 4y Sloas &Sl asyl 3 0 Sah pole Lgmeiils
as wlesls las wlallas 0gd youne (Sl law mlie BT 4
5 s a0 Y dga > dj9el slayliwlen 4 e

L fV] el o590l ue slaylin Lo
Sy oolgd 4y bogs pe colys olile e oy i casllae (ol o
LEAL cil 5 (59 a0 oo po byl Lo (e 5L w0 YO
4o bgs e ooled olile e o in ), Ken g Lo, axdllas jo
5 0basy s riax Giagiy o L5l gy eas (55 i 0ol
Sl ylime oy oo, Kad 5 Sg,b asdllas o [VE] ol 1en
o aslllas o pizen [00] 0o 8 el Sy oolyd 4y by e
sl ool an bg s olils ol o yiiin o), S0 5 Silale
95 de cilizee Slalllas gl 5l asilis [FF] ael cavsy (SIS
oanliis 0olgd olile (l5me (s yiion ogas o spolid ol 3
oalgs slils (i (y yeS pol> axlllas ;o ¢ Bl logl o
Lugs oo ploul Sldlas gl b aS el e oolys 4 by o
5 Slabe plo g (0] o Kaa 5 o)l dFA] ol 5en 5 Lo 55
Slyseen 0ol slile Glims (pieS ogas o [FF] o Ken
Ol Gl iyl low a5 jguia> dalllas () 8 bl 51 0)l0
751 3048 Jlo o 0 calize slo oSle b (058 (ol yd
5 3995t oy 330 51 liw Lo Slows Yoone ailice Slalllas
Ol slacusguze 5l (S Byb 5l Sk Feess JB g Sl
5 9,10 slod e ol (639,9 sl prio LLod pue dalllas
295 =B Gliee a0 VA-0sS (o j0 oS ol Ol
A (3850 oo g yiowd pae o a4y aliass pl 0 )8 oy 1ol
L) as ‘)lf 65).u $°9,9 W.LS (CyaiTmad D9 )95«)@ 6'.25 ool
Lo ol )l (e Wlgs oo QLSS (slad )2 Sl 25 5 o lee @
os)l_c u_w‘ M)i) )‘)5 o 0)9.,0 AJJUa.o LJ)‘ ).) u.\....:l.s uaLa..uo
LS Gl a0 00 plol Sldlas Sl slass opl 5
g Ol 9 Olml 5o V-0 Oliss jo b i Lo (28
A alise Ollllas plo b adlas ol bl anslie [0 Covgaze
Ll b i oy 55Tm ol & bS5 pansd (o3 (et
5l ST Olallas [0 4 09 i oo slpiin S pd &g bl
032 ¢ ol lacdl e e ol gl e sl e

vaq

] A\
e

ibg Jdo (B9 hlie ) (So il 0 S (oa35L g5
P—a> )8 gue (6,185 Cunlew o 5l colaiul a5 el W ools
b snn S8 sla bl 6l adg dnngi pac b anwgs
Jlw jo a5 a0 plias adlas ol sloaidl o5le co pdy IS
Jlw 0 o0 VY Jolee VYA Lo jo wsyo Ve Joleo YTAY
oo, 010 Jolsee VFe e Jlw 0 g 00,0 VY Jolse VYA
D530,S Jee 0dgh wlilie a4y Cod (iuli8l ool jo laliw jles
Sl s boas alidie Jl (B 5o oS Sesling o &
3 =0 o948 0 0,00 0429 b b Lo 3l do 0 VY o LS
b s Hop oy bwgle anje a5 098 0 ke Sloj el
L (om 0)ls 9525 oanlid (ulidle 4y (a03k Sl (pl po 5 S
Ol 1 51 Gt 9 e ST a0 adg Jalge al
S5 i L slie 1 (3 g a8 y0 o 43l oo
22055 gy Jgame Gl p 1y O SIS g (o 05 Jalge
2 ORR95 290 S Gl jley 5l oo )0 AP (1. Silee ek 4y (ol
Ol 3l Gt S yb annsgi (sl 53y aaliyy Sl adlllan o0
Dol s alie 3l aingy ool o Lo Ll 8 5 3l Jled
o adllae b Gl sl ool Cvan! b s Lo
aeo 5 VOIY 55 lesS bl gl ol Lo 55 o), San 5 Slabs

LFF] Wogs anwgs clils slls bacybiw Lo
pole o8 _ils coSIle o gs (gl b Loy ctalllas (il o
L) Lo (bl plw & Cond 6568 LIS 5l gl (Si3
(s 5Ly i 5 geloiz] el o o ogas Sl
s 45 Lo 5 ol Gomas aadllas b mls ol iogy 510,65
Lsly oo gy a3l 555 (ogee sl (Lo Lo 21,5 (2b5)
oyad 5 fletzl Gl slo Gl Lo 55 asdllas ] o ol
g 1,95 (90 sla Gl Lo 4 o g i 218
ol @B 5 B 50 Lol sz g5 addllas ccnl  osdle
315 s Lot loss sl dy o |, gs (glogybiosLass
5 95w S Bua Ly Yy ane —ogas sla oliw e [F0)]
S 1 i Loy (51051 1A (g oo sl )5 a3
Bl jl G idnt w5 5 g Sl iSaeS (Ugo slagbiw lo @
5 Y] g o ailie M1 palS 4 yorie 45 5,8 0 S |,
Leols_zils oSl s byl oy 51 2L 9oy o Jlie
5 Dismel i (il o Gleyd allg odle Sy pole
d=ol L ol (S g 009 paiuj0 oS wiies Joiion 55 Mg



VEF oo 0T uetd oyl e lez 5 o Jlo

r
Pl (lag pole 0aSingyy ) pis

e g B b Jlo g Gludl mlie Cu e dine; y0 09
3lealaiwl diwly (ol jo aisd 1ol g o dass (580 el
lin S 5 (g3lw agy ol solaidl 0 pos slas S5,
O35 9 QLS,I slass (il g 0 Shos ot b3
Jioel ings slo 5,0l 51 10002 cnl pogdle sl (5590
o il o0 0 Slas  (ie sl g ((Fgdd lapias
Lal 0si8 s a8 i ot S 5 55502 il
5 nal (a8l Slasles ool il 5 it 301 (e
Silwdinte Soz ) 55 slapl @l ai¥sle @ el Jloe!
g awlss leys Sloss i 6l g byl lows o Shos
O Sduunsgs @i
i ol ades gkl g 5 IS b (ol 670 1 SLL e
lae 5,55 ¢ bosls Judoo jo o8 i 1 cwaio L ,8
ool Julow jo &S L 200l) gy yuun>
oo ezl 5o &5 Lo 1003815 e Sl
Lools gyl 5 sk sz o o8 )l s husgy oglny
Wlie 3,8 5 2ok szl o e ke ipler (Sl Lo joemms
S8 9 pSbs
5 i Cgles yan g £yl 4,5 lae ol
LS 08 5 VIAVF ol 4 deg| (S pole olKils (5,5l
oy Eislas 3 s s el IRUMSU.REC.1401.390
Sleadsl slaosls syl pal 3 o 4 areg )l (S5 pole olRadls
3 Jle cales o an ol ils (1l (5,5ld 5 Cladod Cigles
o am €l (g9 4785 0 iome (gl 5l gl cnl el
Adgl s Gy St L)l 50 Gl )b 5 Fie 6,50
Dgd oo (S8 g St dilepens llis

c.gl.i.o

1. Akbari F, Arab M, Keshavarz K, Dadashi A.
Technical efficiency analyses in hospitals of Tabriz
University of Medical Sciences. Journal of Hospital
2012;11:65-76 [In Persian]

2. Rechel B. Investing in hospitals of the future. 1%
Edition, WHO Regional Office for Europe: Copenhagen,
Denmark,
2009https://eurohealthobservatory.who.int/publications/i/
investing-in-hospitals-of-the-future-study. December 15,
2025

!
-y

5 9 m9)ld A3 ((Bran Sl 4 s e sl
oolaiwl Lo b jlows (=8 )5 Liomw o coaS ol s
Soe Jalge s mmsladl g g )ll (928 5l oolial b dilgs 005
s oL )5 Jalye 58,8 15,0 b S 53 0o
Condg )iS Cdlw slo Cnliw )5 25 gl Lyl 2)
S 5siS LS ieg%y oy 0y (o 5l Cudls sl dany
Wlg oo Egiie G olEuys 5l o) ploil A G a0 5 08
St ol s ool a5 anly 5 0 e
355] el aals & 5y e slaisi el 5 a5 sl
Laosls iy Jdos by, 45l 4 dm g5 b cales ,o [0V]
2 ol gle s lon plo 4 cad ) Gl len S S
L 0,5 S8 5uiod o 4 (g (nl 05 (o0 65 031l g
gy 5o U ol LS 1o a5 (g po) LIS (ol ybins Lo
b LS A ol s aallae ol gl wipd lulis
3 o5ty ki e 51 slecegazma il o Ui o
Lo adl .oyls 1,8 Slpas 5 Sladl milie 5l agy colaiul aiw;
s 2L iils 02 b o )l Loy (S j0 a5 wisls ol
218 0929 wlie 5l (65100 0 S9ae S (2o a0 B 5900 VL
L b Lo 31 6l 45 sl oyl st LS g0 o]
So—e |y 093 2lLS ( BLol sla an o Gl e wily oo
KB ool Loy 25T 50 (wlidie 9 (G poe (21 oy iy
Sy o ey g0 6L b 5l oolicial (g3l Ay § Consl |
Lo Gl lon (Fy a8l & azgi b 00,5 (550,00 Gl ez ge
A5 3g s o Sl Bl Cens LIS 51 VL ol 4,
o3liiwl ailde 3390 sLagsll 5 LaJoe 5l 1 Lol Lo ol
Eolad g g )38 el 45 sl (55,5 «psliio ol (gl S

3. Hadian M, Harati-Khalilabad T, Sheikhy-
Chaman M. Controlling the costs of the Iranian health
system. Tehran University Medical Journal 2021;79:324-
5 [In Persian]

4. Mitropoulos P, Mitropoulos |, Sissouras A.
Managing for efficiency in health care: the case of Greek
public hospitals. The European Journal of Health
Economics 2013;14:929-38

5. Ferreira DC, Marques RC. Do quality and
access to hospital services impact on their technical
efficiency? Omega 2019;86:218-36


https://eurohealthobservatory.who.int/publications/i/investing-in-hospitals-of-the-future-study
https://eurohealthobservatory.who.int/publications/i/investing-in-hospitals-of-the-future-study

VE-E oo 3T et ol op oz 5 oy Jlo

Ut
e O 5 oLL aze

6. World Health Organization. World Health
Statistics 2010. ™ Edition, World Health Organization:
Geneva, 2010
https://ww.who.int/publications/i/item/978924156398
December 15, 2025

7. Asbu EZ, Masri MD, Naboulsi MA.
Determinants of hospital efficiency: a literature review.
International Journal of Healthcare 2020;6:44-53

8. WHO. WHO Global Health Expenditure Atlas.
Geneva: World Health Organization, 2014. Awvailable
at: https://apps.who.int/nha/database [Last Accessed 1
December 2024]

9. 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;4:77-87 [In
Persian]

10. Emami Meybodi A. Principles of Measuring
Performance and Productivity. ™ Edition, Public
Business Studies Research Institute: Tehran, 2005;118-
21 [In Persian]

11. Coelli T. A guide to DEAP version 2.1: a data
envelopment analysis (computer) program. Centre for
Efficiency and Productivity Analysis, University of New
England, Australia; 1996. Available at:
http://www.owInet.rice.edu/~econ380/DEAP.PDF  [Last
Accessed 1 December 2024]

12. Mosadeghrad A, Kalantari B, Abbasi M,
Dehnavi H. Evaluation of efficiency of general hospitals
in Iran. Scientific Journal of Kurdistan University of
Medical Sciences 2021;26:151-69 [In Persian]

13. Ichoku HE, Fonta WM, Onwujekwe OE, Kirigia
JM. Evaluating the technical efficiency of hospitals in
southeastern Nigeria. European Journal of Business
Management 2011;3:24-37

14. Ityavyar DA. Health services inequalities in
Nigeria. Social Science & Medicine 1988;27:1223-35

15. Deily ME, McKay NL. Cost inefficiency and
mortality rates in Florida hospitals. Health Economics
2006;15:419-31

16. McKay NL, Deily ME. Cost inefficiency and
hospital ~ health  outcomes.  Health  Economics
2008;17:833-48

17. Clement JPVV, Bazzoli GJ, Zhao M,
Chukmaitov A. Is more better? An analysis of hospital
outcomes and efficiency with a DEA model of output
congestion. Healthcare Management  Science
2008;11:67-77

18. Ferreira DC, Marques RC, Nunes AM.
Economies of scope in the health sector: The case of

] A\
e

Portuguese hospitals. European Journal of Operational
Research 2018;266:716-35

19. Ebadifard Azar F, Ansari H, Rezapur A. Survey
of hospital bed-day cost and performance indicators in
selected hospitals of Iran University of Medical Sciences.
Management and Medical Information 2004;7:37-44 [In
Persian]

20. Mohammadpour S, Javan-Noughabi J, Vafaee
Najar A, Zangeneh M, Yousefi S, Nouhi M, Jahangiri R.
Factors affecting the technical efficiency of rural primary
health care centers in Hamadan, Iran: data envelopment
analysis and Tobit regression. Cost Effectiveness and
Resource Allocation 2020;18:1-8

21. Ghasemi S, Rjabi Gilan N, Soofi M, Goudarzi
R. Measuring the technical efficiency of Kermanshah
University of Medical Sciences hospitals, using data
envelopment analysis method (DEA): 2005-2011
(Nonparametric  Approach). Journal of Rafsanjan
University of Medical Sciences 2015;13:739-48
[In Persian]

22. 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 Salamat 2012;6:215-24 [In Persian]

23. Emamgholipour S, Arab M, Rahimi-Foroushani
A, Forghani Dehnavi S S, Allahverdi S, 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). Quarterly Journal of Management
Strategies in Health System 2021;6:203-12 [In Persian]
24, Najafi S, Meshkani Z, Poursmad A, Barouni M.
Evaluation of Technical Efficiency of Hospitals during
COVID-19 Crisis: A Case Study of Kohgiloyeh and
Boyer-Ahmad  Hospitals.  Quarterly  Journal  of
Management Strategies in Health System 2022;7:113-24
[In Persian]

25. Perez-Romero C, Ortega-Diaz MlI, Ocafia-Riola
R, Martin-Martin JJ. Analysis of the technical efficiency
of hospitals in the Spanish National Health Service.
Gaceta Sanitaria 2016;31:108-15

26. Piubello Orsini L, Leardini C, Vernizzi S,
Campedelli B. Inefficiency of public hospitals: a
multistage data envelopment analysis in an Italian region.
BMC Health Services Research 2021;21:1-5

217. Vrabkova I, Lee S. Approximating the influence
of external factors on the technical efficiency score of


https://www.who.int/publications/i/item/978924156398
https://apps.who.int/nha/database

VEF oo 0T uetd oyl e lez 5 o Jlo

r
eRailoolezr sblags pole ouSings 4 y33

hospital care: evidence from the federal states of
Germany. Health Economics Review 2023;13:7

28. Farrell MJ. The measurement of productive
efficiency. Journal of the Royal Statistical Society: Series
A (General) 1957;120:253-81

29. Bjurek H, Hjalmarsson L, Forsund FR.
Deterministic parametric and nonparametric estimation
of efficiency in service production: A comparison.
Journal of Econometrics 1990;46:213-27

30. Banker RD, Charnes A, Cooper WW. Some
models for estimating technical and scale inefficiencies
in data envelopment analysis. Management Science
1984;30:1078-92

31 Charnes A, Cooper WW, Rhodes E. Measuring
the efficiency of decision making units. European
Journal of Operational Research 1978;2:429-44

32. Ravaghi H, Afshari M, Isfahani P, Bélorgeot
VD. A systematic review on hospital inefficiency in the
Eastern Mediterranean Region: sources and solutions.
BMC Health Services Research 2019;19:1-20

33. Farzianpour F, Hosseini S, Amali T, Hosseini S,
Hosseini SS. The evaluation of relative efficiency of
teaching hospitals. American Journal of Applied
Sciences 2012;9:392

34. Jaafaripooyan E, Sharifi T, Yekani Nejad MS,
Esmaeili S. Relationship between accreditation rank and
technical efficiency of hospitals affiliated to Tehran
University of Medical Sciences. Journal of Hospital
2018;17:49-57 [In Persian]

35. Feizollah A, Mohammad A, Khosro K, Alireza
D. Technical efficiency analyses in hospitals of Tabriz
University of Medical Sciences. Hospital 2012;11:65-76
[In Persian]

36. Gannon B. Testing for variation in technical
efficiency of hospitals in Ireland. Economic and Social
Review 2005;36:94-273

37. Ludwig M. Efficiency of Dutch hospitals.
Edition, Maastricht University: Maastricht, 2008

38. Babaei M, Pashaei M, Yousefi Y, Sheikhy-
Chaman M, Hoseini R. Investigating performance
indicators of hospitals in West Azerbaijan province, Iran
in 2019. Payesh 2023;22:19-28 [In Persian]

39. Babaei M, Hasanzadeh S, Rezaei S,
Alirezazadeh Sadaghiani D, Sheikhy-Chaman M. The
impact of the COVID-19 pandemic on the tax revenues
of West Azerbaijan Province. Journal of Payavard
Salamat 2023;17:134-44 [In Persian]

40. Soroush F, Nabilou B, Faramarzi A, Yusefzadeh
H. A study of the evacuation and allocation of hospital

st

A-Y

!
-y

beds during the Covid-19 epidemic: a case study in Iran.
BMC Health Services Research 2022;22:864

41, Siilkii SN, Mortag A, Kiiciik A. Measuring
efficiency of public hospitals under the impact of Covid-
19: the case of Trkiye. Cost Effectiveness and Resource
Allocation 2023;21:1-2

42. Henriques CO, Gouveia MC. Assessing the
impact of COVID-19 on the efficiency of Portuguese
state-owned enterprise  hospitals.  Socio-economic
Planning Sciences 2022;84:101387

43. 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
Services Research 2017;17:1-8

44, Saber Mahani A. Evaluation the Efficiency of
Kerman University of Medical Science by Data
Envelopment Analysis method. Journal of Kerman
Medical Sciences 2010;17:59-67 [In Persian]

45, Jehu-Appiah C, Sekidde S, Adjuik M, Akazili J,
Almeida SD, Nyonator F, Baltussen R, Asbu EZ, Kirigia
JM. Ownership and technical efficiency of hospitals:
evidence from Ghana using data envelopment analysis.
Cost Effectiveness and Resource Allocation 2014;12:1-3
46. Cameron JM. The indirect costs of graduate
medical education. New England Journal of Medicine
1985;312:1233-8

47. Rich EC, Gifford G, Luxenberg M, Dowd B.
The relationship of house staff experience to the cost and
guality of inpatient care. Journal of the American
Medical Association 1990;263:953-7

48. World Health Organization (WHO). National
Health Accounts database. Geneva: World Health
Organization; 20009. Available at:
https://apps.who.int/nha/database [Last Accessed 1 December
2024]

49, Pourreza A, Goudarzi G, Azadi H. Determination
of technical efficiency of hospitals affiliated with Tehran
University of Medical Science by the data envelopment
analysis method: 1996-2006. Scientific Journal of School
of Public Health 2010;7:79-86

50. Barooni M, Rahbar A, Abzareh A, Hami Parsa
H. The estimation of technical efficiency of public
hospitals in Qom using data envelopment analysis
approach. Journal of Sabzevar University of Medical
Sciences 2015;22:238-45 [In Persian]

51. Sheikhy-Chaman M, Sanad-Gol S, Hamouzadeh
P, Souresrafil A. Process of providing scientific
evidence: The role of peer review and the motivation of
reviewers. Payesh 2022;21:637-40 [In Persian]



