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1. Principal Component Analysis
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1. Multicollinearity
2. Dimensionality
3. User friendly
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1. Decision Making Units
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1. Scaling Factor
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1. Benefit criterion
2. Cost criterion
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1633x, +1265x , +1285x , +1535x, +1680x ; +1356x , +235(d; —d,") =1500
7000x , +5092x +4634x ; +6745x, +7560x ; +4968x ; +300(d; —d; ) = 6700
300x , +293x, +282x , #300x ;4 310x ; +290x  +13(dy —d ) =295
49x, +57x , +40x , +55x,, +60x , +46x (+15(d; —d; ) =45
5800x , +6400x , +4270x , +6200x , +5900x ; +4780x ; +450(d —d, ) =5950
460:x, +482x , +507x ,+475x, +438x , +490x  +42(d, —d, ) =480
2x,+3x, 420 +2/5%, +2/5x +3x  +(d; —dy)=2/5
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Sx,+Tx, +Txy+Tx  +5x  +5x +2(dy —d) ) =7
Ox,+7x +Tx;+Tx , +9x +5x +2(d}y—d ) =7
—d}\)=17
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7x1+9x2+7x3+9x4+5x5+9x6+2(d13—d1+3)

5x,+9x,+7x,+7x, +7x+5x ,+2(d,
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85x, +90x , +50x ; +80x , +75x  +85x . +30(d;, —d,) =80

80X, +76x , +76x ; +60x , +76x  +72x  +16(d 5, —d, ) =76

ol 5 s )50 (K9S slailols & bgsye Sl (slacydgimme

T, +9x,+3x,+5x, +9x +5x  +2(dy; -5, ) =5
7x,+9x,+5x,+5x, +9x+5x,+2 *)
5)=7
5)=5

il oy 3,80 (Bl cculd 4 by ye u_;lnj slcodgime

d
(do —d
5%, +9x, + Ty +5x , +9x +Tx o+ 2(ds —d
T, +9x,+ T, +3x , +Tx ; #5x  +2(d,, —d

T, +7x, +3x 4 5% 4 9x +5x  +2(dy, —d; ) =5
Ox, +9x, 5%, #5x  + 9x +9x  +2(d 5 —d ) =7
L bl (glpaS cunl - jho paanal o X ; (358 Sloyl (slocudgizs olo )

(Cawl 00 uu);u (:‘] b)ijl.a ul.’xu‘ pis

1 sgi LBl pl [ a5 ST
x —{ PSS RS 16

0 Sygo ol 2

Cdgdxe 5l ipyd |y 3990 claa 5 Lo 51 5,RL Ko Gl wab oS bl )
2 odlatwl Jde 3 5 S


www.sid.ir

VAT ylino 9 jals o Bylows <0 bygd (5™~ worse .

725 gt oo 1Bl (sl yiito 500 g0 (53l Bl B gl ¢ yad )
ol 01 gl Sl & Jgi 5l B0l (gla it ol3gl g o0 5yl D9 s iy

Min Z =0/052d; +0/061d +0/056d; +0/065d +0/060d;

+0/048d, +0/053(d; +d; )+0/068d; +0/063d; +0/062d,, +0/055d;,

+0/055d;, +0/067d;;+0/061(dy, +d;, ) +0/069d;; +0/043d,, +0/057d,,

16

+0/060d;, +0/049d:, +0/056d;, +0/069d;, +0/060d5, +0/053ds,
+0/060d;, +0/061d5, +0/054d;, ++0/043d5, +0/ 065’

Ol D390 435 il plaS” i Ol (gljlas | u.;laﬂ Jie Bua' gl polie ¥ IS
sdalio aSSly ol 0ad waly b 35250 Sloany 5 (siuady el cai (a3 pe
90 3,5 ¢gy ol i b dled aieS” b cpl Hlade X5 4G5S Ol & jaw jd e o
Sl colSs (5 3 ) lgsla b Clel 39250 (slaan S Glee )3 4T (e
by Jdo b og dlais g

I

I

I

I

I

I

< [OA- RV :
/¥OF i
I

I

I

I

I

I

|

I

I

+/¥] /EDY
VY

3990 iy 35 LTI sl5la Slo,l Juo Bua &b pdlio Y UG

Lolgiins 9 5 5 a0
Mo el (s50asliyy g, 5 ool slaaile il (oo, cuS 5 L (tmgly ol
Oljgl dlore Slalllas 1 (gl )3 a3 ()b 3,k o e Ll 5 (b5l sl 42l
il 43,5 Lol S i slaciglisd ] ol slaosls bl el e
Sl LadSog) =l 3 8 (B U oo 5 oMl jols &2 (V420 b 9 SOL)


www.sid.ir

"y e oyl 50 y80l 3 g ol srailie Juoss oS )5 Jobo

I 3)90 Sligl gallan 9 83l el & (230)jg sluwe 313l Bl 5 (md
sloodls jl ookl sl Jimgin (elindn 3509y Coje Cn )i darlyd cpl )l
daylne (sl o (lpr gl Jde ol (8 3 (D lacglad p 4SS b 4 (Bl
oiles sl |y (Lol slaadlye Jloo (59, 9 03955 (583 9 0dzmn (295 Clanlie diajls
(VoA «Sss 5 glargnss (Sl (odyly) cunl 03l )5 o0 5 ajlire Sy

slahaden Bis ol gbailie oo gy 60584 mre sblie 5l 50 (S
O b Sl (b oSl (alph asin (bbea ol b))l slagadls o dBxe
59t ge E9S90 il D9 oo hlite bl (sl byl (sloline SO Hlixe S
(7 Jois) (Sisad o o 390 Lo sbns (603009 bt - 02y (lallas
IS @b ol s (lis ]y 2L slajline Gle alaiz ladeaidays 5o JSia,
Leass shally) oz ool bajlao 35T lie (w9Sne 5 puditane BB A GhaS oo Laly) 3529
Al (S il asd 05 B Sl - a5 S lallas o cge
Sl s banln  Swed copd (g o S Cwl (Jbags plo)h o o) clule
D cnlSsoad g ol ddlge (o (Sieran 055 52 355 il (ol sboadlie zg5 (oole
1 asbaty s 3l oie SOlS IS5 4 ing, solginiy Jie o Conline ol (3
sl 03,8 Bl b)) slasline (e

3 2S) 395 o 3l iy SIS oss Simggy ol Jae wadily sblse pogMle
5) ol ol il ST 1y asy S Cloasl 5 b))l die sl (6 puSosts S (o )yd can
Cgrw 5 (85 9 (505 Slo)kmo b aplye 13 pddlas] 5o «Caled)d (FXF 4 FXVA
Syedy ol gllie 53 511y Jae 6558

sddto (shadgsaS a9y (2l (ol pealudis oS 4115 83 28 (glad )8 3929 L
SlnRle )0l ol glradie Wod gy 4 STL ol (ingl Cusl axlge
9 L3Sy plow <l gyl (iagi 53 ol 3929 b 31 i)l baageeS” () b dplge
@byl b dgalse )> St jgulio g St jo sl gy wiile 003Nl sl b,
ookl sy o p1ad a4 B8y )15 gy 3590 il pedlides Jlog A0l 3 5 e
bl dlis Sl (6,05 bl cdlllae pl 5| Lol zls b Lol ol duslie 5 )55 de (sla by,
2l 03 00 B ym0 0,80, 3l e3lisl ploml ST () 1) oy maena ol sl by,
g o0 oy (6 S el (558 9 Iog) sl L ) (368l 5 Waojon S0 > cllis

1. Repeatability


www.sid.ir

YA

L]

© bygd ‘Q”J//)

b, -

s

L.y

9

j

AT (o

i)l s )lre sl (Siamod s il T Jgax

YA| YV | YU | Yo | YE | YY [ YY | V) A | YA LY [ YT | Yo | NE | Y [ Y | Y)Y | Y a A \4 1 ° & 7 Y ) s
Ve ]

Ve <Ay Al

Moo /Ay <IAY b

Ve QNS Rias 1Y £

Voo /A vy /oA ¥ °

Moo | =oI8N | eIV | =88 | =AY | —o/AY 1

V/ee B Y L 7 N Y | B R AR I \%

e AL VAN e Nird DAV R S Y Y A

= NE | e -Jos DY N SV P YA 7 N Y o N BESY /A q

Moo | =Y | =o/ye | =<5 | —2/VD i <IFY Niad vy vy ARS

YRR IRV R Y 'A S RV & W IRVA SR IRV OY'Y RV | IEY | =l | = DA | = )E A

Voo | WYY | GINE | EE [ =08 | eIAe | IEY [ 58| lde | =Y | NS | —ef0 | —efeY | —f¥5 | =AM | SIFE | IRV | GAY | o5 | LAY Yo

AV BRYANZN IERYF AW IE2yF ol V7Y S IRV KL W RVAVS IRYAN gl INRVA i Gl IR/ W IRV A% ol IRV RV YA O YA .18y A% A QNN -/¥a RAtd Y. AR

YRR Y AL N YAV IRYL N Y 2 RV A IRV S IRV VAL Y/ W Iy~ 2 Iy AT YL A I o i Y/ W VA & I AY i I | A Y A L B L N B A N N R A 4

Moo [ WIVE | SE | IR0 | LN [ o 0| SN | IRV | Y| ISR | =X | 0 | NS | Iy | =Y |8y YV | e | AE | vy -/¥8 /YA Yy

Voo | o0 | </0+ | WY | YA | SN [ IER| L[5S [ JES | Y | IEY | = fEY | 0 | efde | HJ0R | =eNX | WINA | RIYY | —efSA | I | WY | Y | YA | eIYE \£3

Moo | oIEA] I00 | XA | oo | =oINY | /S0 | = /XD | ofee | AV | =AY | ofee [ =XV ofee | f0R | ofee ofee <[a¥ “le | = NA fy BAYN DR A ) S YA 0 Yo

YRR Y 2 R IRV A R/ 3 IR7Y-S IRV R RSV VA N IRV O NRVAS N BRV/A S NRVANN ERVA V2 EVL L IRVA o G IV o O IR B IRV P SR L'A'20 VRS W ISV PN B ISV VRV S Y AT EEVA L N AV /2 I
Voo | SIS | IV [ <AV | <[A0 | /XY | fOY | <JEA | eINA | =Y GVE | SAY | /O] | NN | /S8 | ISE | SIY | ey | oY | faY | Ny | =AY | 8| GAY | A | Y s Y
Moo | VS| ol | IS | /55 [ oINO | 0| oI55 | <INE | el | = A | IND | XD | else | ISY | = INS| RS | =eAY | S| =Y | IEA || el | eIy YA | eIEY AR -y YA



www.sid.ir

e e oyl 50 y80l 3 g ol srailie Juoss oS )5 Jobo

&b
Amiri, M., Hadadi, B., Amirkhani, A.H. & Izadbakhsh, H. (2008). Supplier

selection via principal component analysis: an empirical examination,
Journal of Applied Science, 8 (20): 3715-3720.

Azadeh, M.A. & Ebrahimipour, V. (2004). An integrated approach for assessment
and ranking of manufacturing systems based on machine performance.

International Journal of Industrial Engineering: Theory Applicationsand
Practice, 11: 349-63.

Bufardi, A., Gheorghe, A., Kiritsis, R. & Hirouchakis, D. (2004). Multicriteria
decisionaid approach for product end-of-life alternative selection.
International Journal of Production Research, 42 (16): 3139-3157.

Chan, F.T.S. & Chan, H.K. (2004). Development of the supplier selection model—a
case study in the advanced technology industry, Proceedings of the

Mechanical Engineers. Part B, Journal of Engineering Manufacture, 218
(12): 1807-1824.

Charilas, D.D., Markaki, O., Nikitopoulos, D.-& Theologou, M. (2008). Packet-
switched network selection with heist Qos in 4G networks. FElsevier
Computer Networks, 52: 248- 258.

Chen, R.S. & Shyu, J.Z. (2006). Selecting a weapon system using zero-one goal
programming and analytic' network process. Journal of Information &
Optimization Sciences, 27 (2): 379-399.

Cheng, C.H., Yang, K.L. & Hwang, C.L. (1999). Evaluating attack helicopters by
AHP based on linguistic variable weights. Furopean Journal of Operational
Research, 116 .(2): 423-435.

Cheng, C.H. & Mon, D. L. (1994), Evaluating weapon system by analytical
hierarchy process base on fuzzy scales, Fuzzy Sets and Systems, 63 (1): 1-10.

Dagdeviren, M., Yavuz, S. & Kilinc, N. (2009). Weapon selection using the AHP
and TOPSIS methods under fuzzy environment, Expert Systems with
Applications, 36 (4): 8143-8151.

Herran, D.S. & Nakata, T, (2008). Renewable technologies for rural electrification
in Colombia: a multiple objective approach. International Journal of Energy
Sector Management, 2 (1): 139-154.

Ho, W., Xu, X. & Dey, P., (2010). Multi-criteria decision making approaches for
supplier evaluation and selection: A literature review, European Journal of
Operational Research, 202 (1): 16-24.

Holt, G.D., Olomolaiye, P.O. & Harris, F.C. (1994). Applying multi-attribute
analysis to contractor selection decisions. European Journal of Purchasing
and Supply Management, 1 (3): 139-148.


www.sid.ir

VAT ylino 9 jals o Bylows <0 bygd (5™~ worse V.

Hwang, C. & Yoon, K., (1981). Multiple Attribute Decision Making: Methods and
Applications — State of the Art Survey, Berlin: Springer-Verlag

Ignizio, J.P. (1980). An introduction to goal programming with application in urban
systems, Computers, Environment and Urban Systems, 5 (1-2): 15-33.

Lam, K., Tao, R. & Lam, M. (2010). A material supplier selection model for
property developers using Fuzzy Principal Component Analysis. Automation
in Construction, 19 (5): 608-618.

Lam, K.C., Hu, T.S. & Ng, S.T. (2005). Using the principal component analysis
method as a tool in contractor pre-qualification, Construction Management
and Economics, 23 (7): 673-684.

Lanbert, M., (1993). Janes all the world's craft 1993-1994, Kings Lynn: Biddles
Ltd.

Lee, J., Kang, S.H., Rosenberger, J. & Kim, S.B. (2010). A hybrid approach of goal
programming for weapon systems selection. Computer& Industrial
Engineering, 58 (3): 521-527.

Lin, C.C., Wang, W.C., Yu, W.D. (2008). Improving AHP for construction with an
adaptive AHP approach. Automation in Construction, 17 (2): 180-187.

Lin, Q.S. (1988). Multivariate Statistics. Taipei: Dong Hua Press.

Mon, D.L., Cheng, C. H. & Lin,J. H./(1994). Evaluating weapon system using
fuzzy analytical hierarchy process base on entropy weight, Fuzzy Sets and
Systems, 62: 127-134.

Ng, W.L. (2008). An efficient and simple model for multiple criteria supplier
selection problem, European Journal of Operational Research, 186 (3):
1059-1067.

Petroni, A. & Braglia; M., (2000).Vendor selection using principal component
analysis. Journal of Supply Chain Management, 36 (1): 63-69.

Song, Q. & Abbas, J. (2005). Network in an integrated wireless LAN and UMTS
environmental using mathematical modelling and computing techniques.
IEEE wireless communications, 12 (3): 42-48.

Zongzhou, Y., Xu Q., Qiu X. & Wang H. (2008). An applied study on the method
for supplier selection with PCA and ELECTRE. [EEE International
Conference on Service Operations and Logistics, and Informatics, SOLI. 12-

15 Oct.


www.sid.ir

