-_ . ‘-:‘:'):'M)”'U’/ .'.?

¥0— V5 Loue

Julod (Rl 25509, L 3,8es (2b)] S s 9 (A0

(dow Crino 1anllao -3)9-0)

Hesesfeste ‘-541039,9 w ,,;J.c

SN
slaptle b apljle ((ollo 5 (J31 odomn 5 pite Jlaw lalaome 5 Cledbl yas )
slp 3Sdes b))l alpd oz ) it lge 3)Slas L)l 5 Cundy doe Sly il
o &l aiss cpl Juol Bun g dalgs Jlads w (6)5 e G dlor jl mlus 5 lglojle
5 &S (g Sy Il sy b den S b gana) 9 0,Skes b)) sl alidgue
OmS > ey ol J(BSC) ilgie il o8 3,55y Clhogad 4 arg bl (oS
Hels pa olole (s sl g 2980 030 0y 3Mdes L)l a2 )lSy a5 b jadl
odlatwl (DEA) «laodly (aiudgy Judoo» (ol (650)80b 5 2,00) 3l LBy lo 10 den oS i
loailye b 5 lole Low bey bl clillas b 4y o adlas ) jhiol .Casl 05
Jto Gllas (T3l o oy 390 sloadlie L2alS 5 Luadls oy JMizul sl 4l (PCA) Lo
3 Jole alod 55045 9 G b SSE &8 casl Glojl (a9 4 QB S e pligl I
CS b ) a5y (g o | e aSla ol B QBN S real Gl |y o el Jaa
BE )5 g g pod 4 ;3 Y 95 doy slb 8y 5 il olais] | ey

YBSC) oyjlaie giliel @,l5 osly iy Juow 3,Sdos byl Rojlaunls
(FA) ol Juloss PCA) ol gailye Julos

AF/YIVY wllie o pdy o6 QYN V0:llie cdlys & )b

(S A oKy (Lg)lfa (S 9l S0y %
E-mail: Tavakoli.maryam@gmail.com
iy e ol ol s

. 2lblb aeMe olKiily ol
sl A ol ylusly e




¥

WWAF 5l = IV sl = anto Sy ke bt

Aodlo .Y

35 g 3)Sdas dgm0 sl HLE Wl 4 (b e LB 5 (6)9ld ) i (MBS
ozl > e poi) g plojls Gand g g blis I a1 Cyg05 5 290 e Slojle
pais Glesd 3 Slas byl e ol b i 50 V] A8 g0 25855 Ty )l e (6545 paeuas
ol odds (Byxe e GV 90 g (Slojle Olypuss gbiwly jo lpde (658 pmenad Sl
5 dxg sl sl I g S e oty laodls il g (spglaen 4 3Slae oLl a0l )3

S glojles SLbSl i 5l 5 G (s sl it ssboas (Lo sl oS LT )
Slr e @b ka4, 5Slas 5 jetue d90 4 (k2P0 (ool slasaly
S5k @l olpde coplple DF] Bl 1) Glojle clolidl coygllas 5 CudS (yod
500 glaada 4 b Jloolal pogdle (] 5l Jols b 5 ol plite § Silastun
S dngh 35 (oS0l g Ay g (B slaai] B (b ie 0B I pel (lojle ol

2l 9 ole b Wllee )3 3800 (pmen opde 3 (65 prendd pole dagi L
o) s 35 oS Sl 2y (S o ) i i 5 3 5 3,Skec b3)
LIY] seslis )»b Olpte Slosouad CutsS dos p 25 BB jobay (6305 psle
ol glacass jI (S calario g lazel JB cpols 5, Slas Sbj) ogus S a4 ol
9 Bygl Camdas Gingd (0B, oKl I B 5 5.8 ledbl ()] K8 4 b canl lanylojles
IS e 395 sl |y Sl ao o lhas (2L 4 pliwd L) S L

S 5 o i g1yl o ) bosls iy Lo 5 ol csial o (5550
9 Cupde ple latoe Clis claojes 5l oSl oyl adllas 5 diid  Slojlo 5 Sas L)l
380es b)) lapadls s aielly Cusal Gl (o ol bl Slojls e
S 5l plejler (B oGl a3 S yel,LU sl ) I sieo e pgF) 9 g0 S
5 &S sty jl plejer edliwl 5 (Sales lp e c g w2y 4 S
25 5l S el Ll

ly gdanie Slaaass daodly iubes Julod 0je> 10 sddpbl Cilalllas aiin 4 L
)54 (29t 9 3939 Slsline (3905 dgaome b g (R 13 (w8 Bl g (0
13 (FA) " Lol oo 5 (PCA) Lol sloailie oo (slocSuiSs Ul 4 dvg b .15l
o )l )SDJL» L;‘J.o 4\5‘)] 9 LthaLC )l LS)"‘"; Sl Cuw> d.le Lglb)luw AS gaSro o9l

1. Principal Component Analysis
2. Factor Analysis
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1. Zhang & Tan
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1. Data Envelopment Analysis



WWAF 5l = IV sl = anto Sy ke bt

5w WSl 1) oLl wlg e olea DEA Jao (Ve ¥) ohlSen 5 g e,
Slaad e &) lp ulply WS e patde 1) WIS O b il j5boas
{YV] a8 (Byme DEA 08 LIS JooS5 (5152 BSC 5 canl (595 oy 4l 4 6565 ,5 4
o §) o3lizal L ACET < 5 5,Slae olylS (wyy sl |y (e (Y++5) g 5 IS
$298S 9 (o gy Lo pde Al bl flgte giliel O g Waodly oidg
caysee b DEA (KaSes Iaslajle (sy0000 ol 35505 osie b |y slallia 5 (WAY)
BSC 1 wjop il > Shod,S ) s slmols g i dl b g s o oSy )5 «BSC
DN ol 015 o3litol 3,Skee sl sl 63 lsics

adlas BSC slamsls gliuny DEA 3,Skee objh dlie )5 (Y++V) o 5 o
soonh @l n f5e 3Mes (lajlme Bl (SsSe (b )3 Ll jdas Cato 16350
3B 8ud alelid hlste (gilitel ) sl 4 barpe slayadls (Jol 5B )3 xS
@l G 9 3035 (2Ll aw a3 ] gl jadld ululy DEA Jas Jle g
[V T8l gl ;X000 L cglite sla oo

et 5 Silog)h loes b 1> RED slacylls (Y 04) o) Ken 5 boyilly Luw)ls
Jebs 32,05 R&D (slaojgyy (sl ilgie sjliel )8 slel bL3,D lgie codi ) Ll
Llgy isles sly @lize DEA Jao g (ol alsyo p3 byl 63,8 oy €lavodls g
DEA Jao » ol (m (Srod oy cdny dls o )3 5 038,554 BSC Jolao 9 e
VY] €y 54 (Stamad calys o5 (sl oo Julos cylen el 55 £0505 duuslea |
by o gy (s3lwdz LS lgie b laalllas plsl b (YY) ol Sen g golel Y18
L DEA lojen 3,8 b «oSlae byl slp ojlsie il )l8 3,509, b Laoaly
S RS g e mal basaly 3 Sles g (poyp ) BSC (eqrie ozl i oolil
DA 83,8 b |y Slatbl sl Vb dinej )5 iabodi lojle

Jios (Bl 3,509, b (eb 0055 3 )Skae 5,P lio )3 (VIF) (]lSen 5 (mid
BSC Loluly |y gpige b Luipe colagpmsli ojlote coiliel onlf g laosls iy
Je ool gl Jldle pl G 2200,8 sbul (glaSil Jlisle S Blasd oy, b g bl
[¥Y] ) e slases slaodls iy Juloo

Sl sasly (b)) sl AL laosls JialS S5, So PCA (I j5bay
@ 29 2 25 LB enl VA Jlo ) o5 [IV] sl DEA 558 I i dwolie L6
(Y2 rV) omile 5 pBgails 3l dmangs |y ol gyl (Vo)) Lyleloy o g 5,5 1], (6399
[Y] 55,8 SLIPCA Sl o3liial b (65 waovad slaisly (2l sl 1y (o> b



O w38 ks Shas b5l dde s 5 1k

S e 13,5 O S g (VoY) (gl 5 o5l (¥ 41) 3O 5 )
Sy 390 |y DEA s olys 5 3yl cusdds PCA 5 DEA (el sy oS5 5l
casl 0 15T (Vo10) ' (Sojl g T bwgs 950 gy 65,54 Cuenl pimen
INAY24d

Jo5 g ojlte ilitel ) gilwdaz LS plgie b (Ados > (V0R) ol 5 SOl
9 Silweydgs Colite Cario 90 3)Slas K ylojlw (6)h oSl Co e sl odly g
5 ole oo ol claailpe oo (glaag, 5l eslizl b 1y Kyl 15 g)bw (lacsily
Sy 5l dol osdisdy 03,5 wyy BSC s DEA cjpme b 3kl Siusad cup
oobolp DEA 505 (59w 5l 9 335 o0 w23 DEA Juo gl | cuslio (sla 295 BSC 5
38as 5l (236 ool § 35 (o silosN S memal slaisly sl 295 9 lasdgyg
N 88 o bas oo slaosdly 4 1y

2 SN S bl sl PCA-DEA 549, So» dlio )5 (V1Y) 359, 5 9l
oo VO Ve Glojoyed p3 03 VO 1 (Slgte Bl gl (5y0002 sl jecd
15 5 39000 ST Lol cloadlpe Lo b sl Al ye g3 ol &8 Jao ol 55,5 ol
DEA Juo jl Jobs gl yuw g 11 o0 Camdts zuli 3,likwl DEA Jao Jo b sw als ye
[¥A] S5 oo duliio oy PCA-DEA 5 SuoMS
el o (i SuS talS St Lol claadlpe oo (S5 1 oslizl aSiy) L
ool by by liman ;%03 DMU & DMUC, | (6 55 ponass gl

oy 3550y s 5 doamaiz s (s jeobsyy Jao Sy bl (Y+40) Silgn 5 515
Sy 3l b S s cloioly plad ey Syt olysl & 63,5 &yl 1) o ¢ iblys
Olesds )lubis] DEA Jao bwgs sdddmbre ol cliliel 4 o5 oL gl Hlo
LYV] s ) J]o.xg.] J>oly

5 slaegome 8l Jlisay o8 20,8 @l 1) Sloyl (g5ay80l 0 Jao (Y22V) g5 5 S8
Shiliel Bl op iy & Canl ol (Sigdin degeome pe (SR 9 S e (g (n
5 sl Sl by wloye BBl 4 Jlowl Glojl g 1 1) dsgoone
S L)mh Uyl olie culled a6 S paenal caasly | lacserme Bun &S WS o
[YY]

1. Adler & Yazhemsky
1. Decision Making Unit
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Wilcoxon Signed Ranks Test

Ranks
N Mean Sum of
Rank Ranks
Gp-fa Negative Ranks 17¢ 9.00 153.00
Positive Ranks ob .00 .00
Ties 1¢€
Total 18

a. Goal Programming < factor Analysis
b. Goal Programming > factor Analysis
c. Goal Programming = factor Analysis

Test Statistics®

Gp- fa
z —3.623%
Asymp.Sig.(2-Tailed) .000

a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.

o W3] g5, Hp (o,8 canl /40 1 5268 (6yboliae g Y Jous 3 oS bl |

Lodleudny 9 (6 o5 425 .0

i) Je Qb plojle 3Slee 2b5)) Cllas 3wl ol I (S
3fdes 5l Blid spgal @) yeud B sl (B85S mrenal i j90 sbajlme b cuslite
S vl Glaal & Slows (3 Gbladl Lisu gl 9 Ll e (6pSeeeal slassly
cliseo sodin (ow)p yshaiods b)) (Lol (lajbee QLT 4 a2 g 398 (e (olojl
Jhe (2hb g s Gpgps olaisl B g dlasie i Sl edlitl 5 (63,Sles
S oo phbolinl ]y derge slaJde g8 LIS 1 5 je3 b ablidgue
S s b)) > Jgeme Jlo slagadld glulid p ogde wd (B (yingly cnl
g My 9 B sanld yiie du el jlate giliel O S sl 4 ey
dog o 5,5 il o] J Soym Cogyl g ool Glie g 235 dag 50 S0k
Jaos Jae 3 Bpo (Bb) Lulyy 4 (ng 35509y 90 Bal b csilys g a8l
b awslio)d 65YL (g eSiSar @8 (gl a8 abl cusd dgy Joo 4 deodly dids
ol 4 gilgte (gilitel @)l Jao Sl elitel &8 bl )il (aloes by, 5 Sopn

JJ.A (_S)Jhkm ‘u‘iz‘“)-b 9 pECY) U"l ‘»)94\:"_540 e W‘9 .))]9,0 L5'.>)‘1 »9 dd=lo dLm)Luw



\Al

WWAF 5l = IV sl = anto Sy ke bt

dadl opl @d) jolaiods D9 oo e Cuwydl gl Jowas 4 g 0l 8 3l cow |y DEA
sbyl ey o) cloailie Ldoo 5 lole Judoo ) oolizl b 5y cslajasls Clsal o
23900 Pl Jelge lgie cov mas claad (ol S g b asls o Ml
lcalisee liel sbul jo oy ibe Judoo sla Jde s 5)Slos @ a5 g b «pimon
gl 56 g Syt igl amlme ly Gloyl syt jl 0> DMU & DMU S,
u.»l.:))l )‘ J..olb- EE"L" awldo L 2Oy 0y Lb:)l.um )I ;ﬁ.s).a: Lﬁ‘ﬁ L)lf“\")"ff"""‘a
BBl &5 S donl (g Jhe )3 9290 slagby) Sl Supp dhgy den lacS s
E PSS )8 baimd L ddldgngy Jde )0 8 pb ) 4 eS8 ,b £ 1L claaslg slaws
o9l ) ol @l onizmen ul (BU S sl ple @l el 5 Jue oYY
oolins O] arblidggy Joo g Jole oo Jio 3 (sSlee oy 4 o L5y pmeslSs
4D pasule (295 5 $39p9 Sayle )3 Jelge Sl Supp ladilie gy b3l 352
&S Gl b yidio 5 (Jbo slajlre dow S i ol oileie (iliel )8 Bl vk
ol jledlatal by (Jlo lagasls 4 oliwd Jlo 5 yido dn o daily 4 d295 L
sl B glasn ) sl eMol Kojls 565 ol nl g Cunl Rl lSel byt iy
P OB sy ebisel sladinie Bpo i ol 4l Ay g gpSOk g B
ol s g 2l lup) e Closs Bl 5 lasy Lasye il (Rl g,
GBI & 55 il o I progdle oloyiiia Slass il eSoliy tcunl (5o
el & glondy jorbs 5 jeiwe dgpe Cuodl 4 g b oad Ml e dgw duils
ol ool LS 18 gunady L g S gdg o oSl wloss (dly |y (glos Ll
i oS 1y 0By clad g 0390 Cogti S Wb o |y () Ken g 2o cdld ¢ e
3fas b)) gslee gy Sloiloggy Jelss adlae o Giis cul &S Ll
5 el (Sloslwrge Jelge addllae (ST Sliggiss 5 oS 33,5 o dlgidy ccunl aislyy
2ol b g el Lalgy 5 eloizl (oobaidl (sladinej 13 cgs (M (slacusl

Do a3y cdow S b cullsd 0450

P g gy
sl 42835 o] Ay 03Siimgh Cules g (6ylSan b a5 0 2l el (glalles, 5 lis ol



vy w3 Sa b Shas gl e o 5 (b

&l

» .))5\.{9) 9 LS)LW"‘ Q)L( )){)K .(\\‘%\') Cywro sd)l?O 9 f)JU stp}Uc’m f.)y.aﬁa cd).ucl AR
NN ooV o P o doliaing iy dasy BCS Wb (gba,

Sy 0,Slee bl cas FANPy Promethee oS5 Jae &6 1)1 (WWRY) oy o Jus s Y
m.)l);,‘.\..p 9 fQ‘.)L.u .OA.:AA) cL;o.M)‘.b fL’):u.u} .A.:.MJ 569«5) f.)a.\m 5&).:.0] f.\“.u.u.c.? 5@[.:.9’.\49 L;ZJLo .\‘
Juos Plas > Syrie gl amsle lp Jos Slo)l ciyasly Jio 4l VYM) Clol
N F-A o T)) - irin Co o dy il dodls gy

5 ol (58 5 ol (Ml rsrer el g5y 3, 8ae )" IYAY) Lo e ((Dole £
csolel pale oSl sl wlis )5 4ol 4 LL "r"‘.’ Ol p2ess Casal

odlasiwl b VYWA=AY Jluw ;o olpl (Jod dows slasS pb olylS Mgy (wyp (WWAF) 0330 ( SLuulS Y
bbb dedMe olSuisly i )l owlid )l 4ol Ll daosly 15148 o Jus

PLC )Llw.u ul)l.w] B uﬁ.‘a..a.o €0 33y u.slsi ‘leﬂy‘ S

owliss )5 Aol bl dmodls iudey Judoo Jde 5l ol zols sanad, (WWAY) opn) ¢ biaxe &
Ol ol pl Caiis g ple oKl (uilin wlige 0aSiils )]

L slonl Omb Oleilw 3ySles ol (WWAA) sizme ¢(8 puiis g fpow < M5 §Hguaio ¢ Gogo )Y
NOY=IYY o (P . io Co pydo 4 uifFDEA g BSC S5 a5 oalazul

Sinydaly Jlo S @l (WWAY) adle  oblS g copal ¢ tdn cololS (s jaeme )5 o VY
IV o (AVF) o oo il 9 i halBioVU oLyl cas Slo)l

3,Sles sl s le ((WWAY) Acbld (65350 g g0t Mo ¢ B a0 S daao ¢ 5 o Y
oo gty dpels DEAIGP oS5 5,809, L o (69l g ple Sk 5ol slocS
VA=A o (V)P

Oilgie 2bisl 628 Jde (ALl (VM) (gdae sy 9 %0305,8L 81w (UL o s Y
Ol s (Ol pass g (6,10 il S o)l Ol pesd § (5510055 Sl 3, Sas
FYF-YVE o

16. Adler, A, & Yazhemsky, E. (2010). Improving Discrimination in Data
Envelopment Analysis: DEA-PCA or Variable Reduction. European Journal of

Operational Research, 202, 273-284.



Y¥

WAF Sl - Wooldd - ame o e j\.\;\(._.;z-

17. Adler, N., & Golany, B. (2001). Evaluation of deregulated airline networks
using data envelopment analysis combined with principal component analysis with
an application to Western Europe. European Journal of Operational Research,
132(2), 260-273.

18. Amado, C.AF., Santos, SP., & Marques, P. M. (2012). Integrating the data
envelopment analysis and the balanced scorecard approaches for enhanced
performance assessment.Omega, 40(3), 390-403.

19. Bussi, M. Bititci, U.S. (2005). Collaborative performance management: present
gaps and future research, International Journal of productivity and performance
management, 21(8), 1096-1115.

20. Chen, TY. Chen, LH. (2007). DEA performance evaluation based on BSC
indicators incorporated: the case of semiconductor industry, International Journal of
productivity and performance Management, 56(4), 335-357.

21. Chiang, C.Y., & Lin, B. (2009). An integration of balanced scorecards and data
envelopment analysis for firm’s benchmarking management. Total Quality
Management, 20(11), 1153-1172.

22. Cook, W.D & Zhu, J. (2007). Within-group common weights in DEA: an
analysis of power plant efficiency, European Journal of Operational Research,
Vol.178, No.1, 207-216.

23. Cravens, K., Piercy, N. & Cravens, D. (2000). Assessing the Performance of
Strategic Alliances: Matching Metrics to Strategies, European Management Journal,
18(5).

24. Cummins, J.D. & Zi, H. (1998). ‘Comparison of frontier efficiency methods: An
application to the U.S. life insurance industry’, Journal of Productivity Analysis,
10(2), 131-152.

25. Eling, M. & Luhnen, M. (2010). Frontier Efficiency Methodologies to Measure
Performance in the Insurance Industry: Overview, Systematization, and Recent
Developments, The International Association for the Study of Insurance Economics,
35, 217-265.

26. Folan, P. & Brown, J., (2005). “A Review of Performance Measurement:
Towards Performance Management”, Computers in Industry, 56, 663-680.

27. Garcia-Valderama, T., Mulero-Mendigorri, E., & Revuelta-Bordoy, D. (2009).
Relating the perspectives of the Balanced Scorecard for R&D by means of DEA.
European Journal of Operation Research, 196, 1177-1189.

28. Hatami- Marbini, A. Tvana, M. Agrell, P. Hosseinzadeh Lotfi F., & Ghelej
Beigi, Z. (2015). Computers & Industrial Engineering, 79,195-203.

29. Jui-Chi Wang. & Hsing-Wu Colleage, (2006). "Corporate Performance
Efficiency Investigated by Data Envelopment Analysis and Balance Scorecard",
Journal of American Academy of Business, Cambridge, 9(2), 312.

30. Kaplan, R. S., & Norton, D. P. (1992). The balance scorecard — measures that
drive performance. Harvard Business Review, 70(1), 71-79.

31. Kaplan, R. S. & Norton, D. P. (1996). Using the balanced scorecard as a strategic

management system, Harvard Business Review, 74(1), 75-85.

32. Kiani Mavi, R., Kazemi, S., & Jahangiri, J. M. (2013). Developing common set
of weights with considering Non-discretionary Inputs and using Ideal point method,
Journal of applied mathematics.

33. Lin, T.T., Lee, Ch-Ch., & Chiu, T-F. (2009). Application of DEA in analyzing a
bank’s operating performance. Expert System with Applications, 36(5), 8883-8891.



Y2 w3, gy b S ol de s 5 10

34. Neely, A. Gregory, M. & Platts, Ken. (1995)."Performance measurement system
design: A literature review and research agenda”, International Journal of
Operations & Production Management, 15(4), 80 — 116.

35. Neely, A.(1999)The performance measurement revolution: Why not and what

next? International Journal of Operation & production management, University of
Cambridge,Uk: MCB University press,19(2),205-228.

36. Oztaysi B., & Ucal I, (2009). Comparing MADM techniques for use in
performance measurement, Journal of proceedings of the international symposium
on the analytic hierarchy process.

37. Pock, T., Westlund, A., & Fahmi, F. (2004). Gaining bilateral benefit through
holistic performance management and reporting. Total Quality Management &
Business Excellence, 15(5), 557-567.

38. Poldaru, R. & Roots, Juri. (2013). A PCA-DEA approach to measure the quality
of life in Estonian Counties, Socio-Economic Planning Sciences.1-9.

39. Rao A., Kashani, H. & Marie, A. (2010). Analysis of managerial efficiency in
insurance sector in the UAE, An emerging Economy, International Journal of
managerial finance, 6, 329-343.

40. Razavi Hajiagha,S.H., Hashemi, Sh.S.& Amoozad Mahdiraji, H.(2014). Dea
with common set of weights based on a multi objective fractional programming
problem.Internatonal Journal of Industrial Engineering & production research,
25(3), 207-214.

41. Serrano-Cinca, C., Fuertes-Callen, Y., & Mar—Molinero, C. (2005). Measuring
Dea efficiency in internet companies. Decision Support Systems, 38(4), 557-73.

42. Shafiee, M., Hosseinzadeh Lotfi, F., & Saleh, H. (2014). Supply chain
performance evaluation with data envelopment analysis and balanced scorecard
approach, Applied Mathematical Modelling, 38, 5092-5112.

43. Shanmugam, R, & Johnson, C. (2007). At a crossroad of data envelopment and
principal component analyses. Omega, 35(4), 351-364.

44, Sorayaei, A., Aghajanmir, S. S., Hosseinzadeh, M., Babaeishafei, R. &
Mahdinia, M. (2014). Evaluation of the performance and ranking of parsian
insurance company in Mazandaran by using combined model BSC & DEA, Journal
of Indian Sci Res,6(1), 108-112.

45. Tone, K. & Sahoo, B. K. (2005). “Evaluating Cost Efficiency and Returns to
Scale in the Life Insurance Corporation of India Using Data Envelopment Analysis”,
Socio —Economic Planning Sciences, 39, 261-285.

46. Wang, J. (2006). Corporate performance efficiency investigated by Data
Envelopment Analysis and Balanced Scorecard. The Journal of American Academy
of Business, 9, 312-318.

47. Wen, H.J., Lim, B., & Huang, H.L. (2003). Measuring Ecommerce efficiency: A
data envelopment analysis (DEA) approach. Industrial Management and Data
Systems, 103(9), 703-710.

48. Wongrassamee, S. Gardiner, PD., & Simmons, JEL. (2003). Performance
measurement tools, the Balanced Scorecard and EFQM Excellence Model.
Measuring Business Excellence, 7(1), 14-29.

49. Wu, D., Yang, Z., Vela, S. & Liang, L. (2012). “Simulation Analysis of
Production and Investments Performance of Canadian Life and Health Insurance
Companies Using Data Envelopment Analysis”, Computer & Operation Research,
Article in Press.


http://www.emeraldinsight.com/action/doSearch?ContribStored=Neely%2C+A
http://www.emeraldinsight.com/action/doSearch?ContribStored=Gregory%2C+M
http://www.emeraldinsight.com/action/doSearch?ContribStored=Platts%2C+K

\a

WAF Sl - Wooldd - ame o e j\.\;\(._.;z-

50. Yang, Z. (2006). ‘A two-stage DEA model to evaluate the overall performance
of Canadian life and health insurance companies and computer’, Mathematical and
Computer Modelling, 43(7), 910-919.

51. Zhu, J. (1998). Data envelopment analysis vs. Principal component analysis: an
illustrative study of economic performance of Chinese cities. European Journal of
Operation Research, 111, 50-61.



