Research in Production and Operations Management
University of Isfahan E-ISSN: 2423-6950
Vol. 14, Issue 3, No. 34, Autumn 2023

d https://doi.org/10.22108/POM.2023.138307.1518

(Research paper)

Designing an optimal structure of project portfolio management by
fuzzy approach: With a case study in the pharmaceutical industry

Mohammad Forouzandeh*
Faculty of Management and Industrial Engineering. Malek Ashtar University of Technology, Tehran,
Iran, mforozandeh@mut.ac.ir
Mohsen Rouzbahani
Faculty of Management and Industrial Engineering. Malek Ashtar University of Technology, Tehran,
Iran, m.roozbahanil9@gmail.com

Purpose: Today, due to the costly and risky nature of projects and resource constraints in
pharmaceutical companies, the correct decision-making of managers for selecting projects to form the
final portfolio and implementation of projects is necessary. The huge investment of companies in the
drug makes the industry more important. pharmaceutical companies with the development,
introduction and construction of existing and new drugs try to maintain their competitiveness, which
is an efficient management process of drugs. For this reason, the design and selection of an optimal
portfolio of projects that are entered into the company and with a larger perspective is vital to
designing the optimal structure of project portfolio management in the pharmaceutical industry. This
study aims to design an optimal structure of project portfolio management in the pharmaceutical
industry with a case study.

Design/methodology/approach: The current research embarks on identifying new criteria based on a
literature review and interviews with experts. The proposed structure offers four kinds of criteria
according to which the required standard measures for the evaluation of the project portfolio design
are customized and extracted. Criteria include institutional theory, stakeholders’ theory, dependency
of resources theory, and sense-making theory. After determining the evaluation criteria related to each
perspective, the mentioned criteria have been validated. Then, by using the existing methods, such
criteria have been quantified. Finally, the identified measures have been employed in the proposed
structure. The weight of each criterion was determined using the FAHP method and by using the
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Fuzzy TOPSIS method (FTOPSIS), and the best type of structure for the selected pharmaceutical
industry was selected according to portfolio components.

Findings: In this paper, a real case was studied in Iran’s pharmaceutical Industries, and the result of
the configuration was illustrated. Quantitative values of validated criteria were determined with the
help of academic and industry experts and existing methods. After calculating the quantitative values

of the criteria for the evaluation of pharmaceutical project portfolio designs, such values were used in
the FTOPSIS model. Finally, based on the findings, projects such as innovation and improvement of
existing products indicated that research and development in pharmaceutical companies can provide
the ground for progressive growth; in other words, the development of products that have proven their
efficiency can be the shortest path for achieving the objectives. Therefore, pharmaceutical companies
relying on these products, innovation in offering new products in the family of these products or
improving them, can shape their projects in the best way possible. furthermore, firms with a far-
reaching view of monopoly can take more effective steps in drug production using the intellectual
capacity of other companies. The production of medicines is a common practice in pharmaceutical
companies, confirmed the results.

Research limitations/implications: The main limitation of this study is the lack of accurate
information in the early stages of product development in pharmaceutical industries. In this research,
it was assumed that the information provided by the experts and designers of the relevant industry is
correct and real. For future research, the method of calculating the priority of components considering
the technical ability of the industries is suggested. It is also suggested to decide according to the
categorization and identification of criteria with other approaches. Comparing the results of this study
with other studies is another subject of future study.

Practical implications: Finding comprehensive criteria to evaluate project portfolio designs and
proposing an effective structure for evaluation can lead to selecting the best portfolio for the
pharmaceutical industries. The proposed structure can increase profit and innovation in the
pharmaceutical industry.

Originality/value: Based on the literature review, particularly the internal research, a method that
evaluates project portfolio designs with comprehensive criteria including institutional theory,
stakeholders’ theory, dependency of resources theory and sensemaking theory has not been found.
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Figure 2. Components of the project portfolio
Lejgp dow oo -V
Slialay plaws 53 Lacds  agew O3S S 6l efs dow 03 S o e #3l9)3 055 5 o Sy ke
D0 e OB s e p e S pde . wlalle Lo
o (8l o3y Sl 5 glua ol 5 58 05 @
e 0300 oSy 03 Sg pde @
o Olasen il 5 A8 36 a5 56 53 nl eosliza slaylpl 5l eslizal 5 Jee 53 5Ld 3925 b

. . 5 . g 5 - Y# LY e
}SJAJLA((LA oj)ﬁ:@u.a(leu\((ﬁG\So)jﬁ:Qﬁhdj}ﬁoijﬁ@piﬁv\ﬂ.(*"ag U'ijj)‘)"’}‘”d)“’sﬁ

= ael s Gy e 35l 35S aT e S pebs T de S e S el (e Sl 035, el (ol
o S Dsea 5 Lol ST il g rie b g eddeslital aie b Gl 53 a8 Sl S aze laeS s Sl (slas sazme
Glu sl Gl b e Sloamad 4l (Sl 0550 Ao Sy e 53 ol ilde > Klanly SaS$
5 w5 3 o) Ol e s LSS (ST ol S0 e 3 Lney s L1 L Gl claes

o.l_..ZQL:.v ojjj_;.l.:_chjla ‘ajjﬂw:\.mil.h Al J}J?.-)J .(Y"a cvve_i.:) 63) C,.w‘}sjaﬁ.d LA-J\MJ.:)‘-;.:?'

!

592t 9 T b 59 n O Amlie -
Table 2- Comparison between project, Progarm and project portfolio
o Yok 595
Sria mbe ghils slaeds sy Sl (Glas oz S e G Ghils laes 5 Slas sezee 5 e dgad S xS
Sgmeady A ssmalle) CokS 5wz Ol S et S
GL;« Shgsladl 5 e sslinal (g5l Sl Ol 2l 3 5w (5l Sl 0SS 5 yaeli @LZ} J"J"; Chda

Sk ol Sl s e Ol S LS 3 g0 Ol BRI




VPV Slghas i 5 0dijg b dazma /53 90 adllan (650 355 b (ilusils Camins 53 055 sd s g S pdke Ay Sl 1B

Slaeism 2l 51 iy daOlosle Ll 53 sl 5 U1 a5l pl 2 53 daes e g s 3
SISl 5 (6 mS el pike 355 Slaeis A oS 5 et 81 0Ll o 0l Sl sl sl
055 Ao o Sy 5l bl 5 Ll b pl (s aniS s S oS 5 boles Ll golgniny slaeds Ol
B SNl (S 5t sl Gauca sl 5 gduas) (ol ClblB s Sole S e cat
(2ol Jlpe das e Ol s o e il las lllial pw) 58 0 S e (sla add 3o 0555 oS
15 oy Comal 5 ol S e T e g oS 5 SCES ) sheay Wane s (st sl 5 sl
s 3 5l 65l e g Ol eleS LA Ol st il 5 auga s Obesle SBlaal bo3s 5 o smed Ol
g dal e IS b Ol cpl 5s S Wl el e abes 3l Kas 5 ollislon]

bl 53 0355 Sad st n ol p s s Hlex T

S\ A > 55l

sls e jla) b Lasle o, Shee (S5 5 1o 0 8 s 551 (glas gazms o316 &M
e S5l LT ol 3115 5 aobesle cdesl (634 50l 3 Sl S oS coils Jlebl (184F) Ve, 5
5 Jsl LSS J s (el 5 s Olelu JISKEH cpl ] aS dags B S o 55 o)l sam (oo ol Solg
230kl 5l e b s ctas @b as0besla gla SIh (il fo 45 L3 S sl (T AP RRPRCORPR
b slajlid 5 goble sla s 4 by e slagaly 3lus bl sladi b (ol slasLis [sa oS

slacaks pte LU LS s SwS ol 4 oty slaylis L calas kg o eslanal Llobosle 55 oAs gl
o DU e Sl b oY pamee LT a5 s s ol o alies ol Lel by 03 5 S alollie 55
el Cass ey ol S8l pls (Ch sl 0 (a0 sl 5SSl (6 s S i
(VY gl 5 i sle) JysT e s
Sl as s sl sl O 534S 550 (o 3l s 4 VU 5,5 5l esnle 55 oS s
T B TN P (O AT NS U SR e S LA I I LV IARFEHCOI T VN §
Lol s o IS8 1y LIl Sl 3o ((13A8) T 508 claaai€ 5o ol ol ,\.SSGLQJ ISRCHN N,

i Ol s bl 11 58 a8 cpl by 5 S e bl | 055 (63l o b Jolas (S8 LT G
1y ool d s (VoY) lll o s peisle (Yoo ¥ P00n 5 ol 3Ke Y000 O en 5 o 3) dns oo

o L OVl 5 Laolesle a5 Wl e Oledl 5 S o o olenl as0leslu la S L del 3 51 (las yame

255 S Gl s e Gdat s Ly W STl 8 nl 5 s e ST S e 13 B

5 g G s U 35 5 9l e U Ll B 5558 i ol (0ol Olpe)
AT s 5 0555 50) S o gy 15 W

6850 45 AS o x5 oS pl il 5o 035 S5 e 3 o3lg A 5l eslinad b Dliies

s Shas 5 05 slaldB 5 Ol oolg L;LQMJ_J:U@JQM@ 88 55 A 0Ll cladyl




AR A J‘:‘Li AN vil?i A A)Ls.i N¥ 69> gC.L.Lo.&).,\t‘Jj: S pde 2 u’lﬁjj‘i/\i/\

ds S pds 3 gl o s le s el 3l Slosle oSl s, 5 ol 0,8 el 3 bl
50105 0) i m LKs sla Simsiy 5 ledly o Al SIS ol s 5 ol (Il Lo
Sg o odaline 3550 GlacS 5 Ll3s, Jeo 53 5 ey Kby dis A clﬁ-w = (ﬂ ‘WO‘JL{M
(Sl gla Sl sl (58 S gl 5 (3lgh dn) 13 035 Sl Culbpn 5 Uiy S0
RCO VS I PO - PN L (WP KPS RN -

5,5 g OBy pe

L Caibge 3 S ol b baos S ny ol Olai (63 gils ol SO 48 S 0 55 Ol (63 &

45.))‘.} 4—?-‘53 %:3‘} Lﬁ.‘é\gdl&b. 6.} :qu.hr .(Y'\' cr/\db&.qﬁj)lﬂ)l.;) ((L)‘DWQJQU"&{‘C‘?&}A €J§

Al e 5 Olaisd 50 aSh gk el oll (Olaisd i) Ollio 355 5 wilie Go bl e LaOlesLe
& s Olaisd Sy e Llay 56 S5 pdms 5 bl Olaiisd 51 5 il Olasle 8l oo 5 1S 50
L ol ik JISal sl 5 sl (sl a0l ool Olais (53 s 6151 30 5 Lasl & il
35 el sl st (o5 ol ol pls (Yo Ve O 5 5Lsl) Wls 3 g s (salaBl a5l bads 4 Olad (63
JeeS ol s M (6,850 L baolesle b slaazal s 5 ol 0T 5l Olats (63 5 olajler i
5oLl a0l elanl Cdyts e Jelin Caxla o bobsjle a5 1S oo IVdzul &l )l LS e
(V) O
Ll oo el LS as Olais 63 4 ol ) 0 bgsjo S o oslined Olais 63 (6555 5 45 _Slalllas
O s ) 38 e U LT sk Olesle 5 16508 e st Olojle S8 (68 a3 08 Wy
Sl Olai 63 a1l ol Jalye DT OLais3 5 O3l (s (Kol 5 Ol 63 @il (1449

Dloslw S o Jail s & 1) 35 5 Oladisd g o3 L(V489 «pos ) Conlalloslur (S ool 2 (IS 30
VDRI PO ICH S PO PRI P-Tp r - S AT PPN V) JE T O F I PP
035 d b 5 Jeol OLaied Sl oy 5 0 0L 2 ] S o il w1y e s 585
Cll Ll odle ot 5 a1 dile (53,050 4 4 5 et S (0 AST S o 5 00 2S5 b
SLacsst sl gl 5 Olaisd 5 5o o blie (Sl 8.5 b 53 5 S50 glags 5l
Olaslw Lol cnlme sy Ao (51 a2 2385 S nbe sl &S Cnl s A4S o Olo sl (b e
Olejbn 1) oS 8 G Sl Ol g3 & (T Y glll iz 5 smiiole) S 8563 g5 4 o @ 3o
OLai (83 iyl 5l ooy (T18) O 5 Olast s 5 (FVD) T 0alls 5 Jliiy 13,8 o ki 5o Si5lS
S5 5 (V) O 5 Ol 55 5 Wis S b Olejlas o 55 ae s 3ol sl ol & )85 G Ol g
DL e [Lasds m de] oo (sl 30 S ity Slebl LT s S oS je 035 5 SO o 4 1 Ol (3

= 5 ol Ol b QTJ:.’U Lol (Y004 O 5 Ol 53) (0,1 545 b Ol g3 b et

gg_ﬁg;_...uj_))cjjﬁ:M@t};‘jv&ScMuﬁijLAboj‘ﬁﬁ:é‘};}ﬁﬁ:;LJ}J&J«puinlwélﬁaj)ﬁ

de‘LfS—w‘)lﬁm ‘U'-l‘ J}?jbc(ojjﬂj:ﬁbliw‘j;jdcj;ﬁcdbé\f) .L..ZLs u.,al;— L;LA)L.&J}‘}



VP Slgias e 5 0dijg b dezma /53, 90 addllan 1650 3 55 b (ilusils Cmins 13 035 sd s g S pdke Ay Sl (1B

Co e GLSUSE 5555 Ol (63 ol 5 2 4 g cpl D3 (AL adls 1) 5t ol (5l ul 03
Al 5L Oledi gl

B s e 4 (Kaly

iz 1y OF 5 sl Lol sl S ,m JuS 53 5 VAVA Jlu s | e 4 (Kol &l SVl 5 il
a5 S o133t e o bkl b it L Olasle oS ol gl (553 ol S cpl s S
el OF bl b 5 s ol Olasla slaclad S5 dias o gy azyssdoe 5 SUII
35 545 e B b A0S o Bl it S 5 S s sl a8 et il sl Sl s bl
Sl 5 L sl 3 Ol Gl i el Sloslw Cdlad 5 a5 cmlie 4 (Sols 6058
Sl 5y Ol 53 Dl 45K 48 g a8 S e L (T Y TS k) (i

ﬁucuwﬂwﬂ)f‘)dU)LﬂQ))beyy45@\)[5‘.’WLS.A)J)JAJ‘/:AA.?‘JH)éJﬁM@b‘LS‘;a

Sl 0 Ol S yn LA el 5 (S 6l 050 Sl o e S b 55 550 e ol AL
WJeelS S aboas (YoY0) ol 5 seiile o el Olajlwr i il Olan oS (YooY 5T 5 o5 0)
S s Al 1 el opl VL]

(Sl plest Jra els S5 e (g3dmte Slosle S 5 L mlie (Saals b bl 55 o 20 Sl
33 (518 5 bay o Ol a8l 03 Sl 3 g5 L Lol o ptaita a5 oley
(T SVl 5k Y000 Sy S 5 sbealS) ol sl L

5eS 3L b oism lasdsin sy Sl Glole lajse b s o s 0 ) b cubie (Sanls &
JLasl J= 53 (Yo¥) Gl 5 sidsle Gaiod ool o Lej)u}u);«smg,z); dldize |y asl

S Sabge 28 8 5o 4 5L a8 ol oLl asC pl s el Sl s il GU 1S e
3L S g e (sl als s OF o okl slasl 03 S b S8 a3l ol o 03
35 slla 53 1 Laedsy Oliime 51 o Al o s 4 b 355 0 65K sd 5 Go bl slenrl U L
QA POSon 5 551 lhass S K5 5 655 S5l 53 Jad e Jale S Nl 5 0L )bt Ly
Slaslas 45 K5 S slgdn (Y00 A) O 5 55T el odis 4 55 055 0 (sla s 955 50 a3 sl a4 Lol

Goslss 355, asltla 3l ol dgai 5 Lpd asie oS5, gla (Kaeals 5 Jals, wlol p LU Codbge 5

5 50 it e i s o3 sl 4 a5 LoSan slasd s (mle 2in 534S s okes isls 0L

S sn 5 o 5 |y i 5y el Slas el B3l ol el LT e (sla (Sl (Y4 ‘W@ﬂJ
LS bl &

S5 5 Jeol i3 slaes S Olse L bl 5 8,8 Qb e Sl (b (Sals & L

5 b a8 J 5 S e eslinad o35 0 (s 58 s Conts 1) Lol slacus sioms 5 ol 1355 gl

A8 e ool SOl (65150 5 ol g Ol ST a6l Sl o Slasline 5 o 555 5 Sl

(rsban i s ls Jlanm o S Se | Olrlo il ool (San 45 0889 0L ISn 5 58

GJ‘JLLSLA)L:JJCJLG‘)‘O)WQJ.:J:iJJJGJ)JfLP-L:ﬂ)&)dej‘}ﬂ‘)&)_}“)f@@&%&uﬁ



AR A J‘:‘Li AN vil?i A A)Ls.i N¥ 69> gC.L.Lo.&).,\t‘Jj: S pde 2 aJ:"AJj‘i/\v.

5 St i by e s LG PPM Slidss 5l = Llodd i S L 55 PPM Sl 55 &yl
gy e Slo3le 0555 Slasbae b B 3 gl i 53 LYY " gy 5 S8) cnlasls ) 5
Slllas s o dsas s ol BB sl s a5l b a3, o o ol LIS Ll
Lo L o)) 0l 5 28 oA igls 5 it 5) 25,5 b 629 gl 5o 1 Olpde il 5
5 e 3 Sleile Sl Ll oS I s les S e YA SO 5 KIS) o sgio 5 sbas
oy a8 s s g ol Sl Sl s b 58 55 sl Olle e iledld esls (i
Lol s plail 5 (Lasd pis s 505 a3 (B, (1S wle jn slaa 5 Hey 53 mbie (Sals & M
5 s S e 5 w05 Sl e s o5 Sl i s lles 5 5SS layT b L
3 3be Olsle 5 el o Jobod 5 a5 5l Jad o o G PMO o35 5 CoaS= 65055 (Y21 F) Ol
Lot ) o i S ST 1) e (Sl & 0 LT s o s 5 0550 slaaeli 5 055 (gladew ol
Ol sl b (6 (5 2o Dl 515 sl slety Slosle Blaal blaolsy o seeas Lallas s 5
ol 53 15 53le Olosln 5 Waels p opm Alaly 0 Sils cbeds p CraSl 55055 Solalllan ot 5 058 &g

(Y'\q ‘OYOBK.Q.@ 9 uomi)) MJL;G QLW.J u»:))‘
JERRIREW

‘LS'—‘:'}"JLN Jj_.JJLs_A s J‘J_ﬁ‘ JAQQLGL.A LS‘J" L}.Ihbj&:ﬁw\wwb L5<}'<>* ZJL{)J ML&A

db‘ b f)J_A :\.l:_wjé\_v o.l_,.;:fbu‘ &Lﬁ)&).}j_&& %ﬁ&kﬂﬂjw)‘ &:»JJ—«-:n-;-j dl?-)J L‘Ji.v)l.a 3\;....3‘55))
sl 355k Sy il 45 Sl l piobinn ol 80 ol sl (Y000 SOl 5 ) as e
ST 5) s o Ay ol el Eo Jls SR aslS e sl 5 o sl (sl 530 51 ol
ol QLU 030 558 5 w55 (S8 sl il sl Sl Slosl OS50 S a2 11440

(Yoo Py 8 el

JLssay raor 5 g pin o S OB bl om0 iy 350 0 505 e b il AT
Lol 6l sl sladbinls U3l s 0l I« plulid s s elas! gladul 3 ol 45 Sl
AV () sl e (S SG slwl 5 bl 3 ddr e

uxsda&,sﬂ,s\44.aujuu;};ﬁm@mﬁ:u;ﬁb”m@g; Gkl s skl sl 3l
ol bl sl s i | Lasli 5, (slime 5 as0lelw |y 0Ll o iS S 3 | 5450 Ol S
L 5 oMesS i (gl 8l slaOlwls ax oS L5 o andl raxr Jsbas olonrl sladul 3
3503 355 SIS ST 23l

boasd o ls S5 ot b el bl 5055 slasdsiisg o ol olanrl oo isuline & k0
53 S T e 53 i 4GS 5 el e Ol S Sl o el B s sl
Sl w2 S o bl b ls (6 S e Glaaul b 5 ooy Ol Sl gl jols sba oS
sy 03 bl s (oMbl SIS ols Kioles ;05 5 Sledbl 350l ol jsba 5 Sledbl



WY/ Slghay i 5 0dijs b doasms /53, 30 adllan 1650 3,055 b (ilussls Cmins )3 055 sd s g S pdke Ay Sl (1B

Ol e ay caidle Sl L5 (7Y T olKan 5 kS Y10 Tl 5 gl ) sl s 5 0 53 stoabins

sonl Lapasd 5 LacwnS 3 b sl Cdlie 5l sy 5 paad 1) Ll 5 G (ol gladsl 6
Bl Olpde & a5 5 ol 558555 (6 S prenal Sl ol 5 ol Conle S OLES |5 S 0
5 8 SLasllo e 5 53 1y sl e ynl S s lsuline AS e Lo | DLl 5 e 55 gl
Lo 5 00,8 o sl oo Calises glaase o ol 3115 cdas Tl Sl glacy sl il Bl
3855 m S sBon o e Sl & a5 LTV Sl 5 JKezl) dins e o sl Jilws w1
DA, Kan 5 s 4 3L ol oaliSs por it 5 LS o 308 (Sl pm b 5 (63 S Ciliss - glans
Dol3 3 s 05 Slades 53 DDl s I8 slarl Glaacr Sos 5 sl el

oy 5 31 g s (sl slone Y Ut

Table 3- Criteria extracted from theories

RFCETTIN o B &3,
V44 (&) 5
AR IR ORI 3lg Ll s sy e - SF sl el )
Yq o Kan 5 103 0
1444 (a3
YooY ‘J'.L.ll.a}&a.kijé
55 Sl Olbsd Sy e - L, \
YO Y Ol s o
YoV LS 5 olés s
Tole O 5 bk sk Sl Ol e =
_ B By oy v
Y'\/\AQ.JK\Q&)&}S H}E}ﬁ)bchﬂ,‘;,@_jb—
YA O 5 5 s 5 sl Sals - Sosls f
V499 Db 5 58 58 3wl (Saly - () Jbe o
YOY (ess 5SS _ 3 .
58505 > mle (Sols - DBk e 4
Ya\9q ‘O\)m‘}wﬂj
Yoor Ol s sl
VoY (el s s le
1440 (s
Yo cCM-‘[; _
e &y B — SR Sy Sl A
14Ve (K
YO0 w5 gl
YW sl 5 Kzl mliae & ol — S q
V'\Ogd)Tﬁd.ﬂlﬂ
iselioe & ol — 5 el \e
YT O 5 kS =




AR A J:‘Li AN vil"i A A)Ls.i N¥ 69> gC.L.Lo.&)J.:l}J S pde 2 aJ:"AJ}i./\VY

FTOPSIS _5j, -0-¥

N s a ey S m SLaS 53,8 Sk VAAY Jle s PSS 0 5 (Slsm) |y e S
53 o Sadie ahor 5| STl sl €8 M 51 (el S Bl et 5 K50 sl el
ol ool il 53 Gl ol S o (S5« by Glae <G 31 5 3550 Do 44 MADM sla sy oo
L ol s oy 5 ola s S o e 1 (425 0 5) it Jlent) ool 5 (455 0 20) oo
S glas S opdr S el kil sl Sl au S e et Aol 5 Ll e anlie 43S S s 0 e
Gl g L 55 A8 dl il w8 op ot Ol dhols o maS 5 a8 0 5 Sl ol o iy
O St GOlesly (OB L 53 s iaalad e ke Gl AHP S, e 4 55 s onl s e
L B ST 536 a5 25,8 ) Jae Olsie b gl i 3 5L s (gl Yov e dle o
Sllele Sy ol Lgba?\f 55 eslizal (556 5 S

Al (30 S sl pane leslial Ly da et la 51 G pa bl a5 a5 Shee L300 L)
255 o S5 sl el

FAHP SCiSS 5l G (ol 55 4S50S oo dmlms 83055 o S, 31 (S8 SaS ) bajlire 055 Y
e oslaiul

Sl ¥ oadaly 5l 5 cie laslons gl Vil 5l e 0 ) SeaS 4 el Vb S e Sle dsles <Y

13 g go odlatul e (gl jlas

. _2i bij cy M :
Cwo )L’Mr”_(c_’f,c_ﬂc_ﬂ C ]-—max Cij (\ ) ‘Lb-")
dw Hlaeri=(—.—L. =) a7i=min a;; Y) i

o 1 (Ci]‘ bij ajj ) J 1] ( ) D

S 4 510055 ($31 el e Sl Vb (50 el e Sle 5o e pals 055 o L =Y
(¢ dal) L

Cute HbmaVii= I X wj (¥) dal,

35 o s (0 Waly) e 5 (F Laly) oo Jlosl 5lie =0

At=(Vi, Vi, ..o ,ViF V"= Max \Y (%) i,

A=V, V5, ... ... , Vi) Vi =MinV, ©) i,

JTed! 51 desols d il () S o e |y e 5 e ol 51 Loy 55 Aols cal> 0 ol 3-8
35 o oslizad V ial 51 e Jlo 5l addols 5 8 il 51 oo

df= / o d(vi.vih) i=12,....m () il

dr= /2;;1 d(vyj.v)) =1.2,....n (V) dail,

S s o3laul A daly 3l e (650 sue g5 Aol dnla (gl 5



WY/ Slghas oo 5 0dijs b dazmn /53, 30 adllan 1650 5,055 b (3lussls Cmins )3 055 sd s g S pdke Ay Sl (1B

d(M; . M,) = J () [ay = a3) + (by = b)? + (¢ — ¢)?] (W) i

S o el 4 Al Sl calls jestls -V
CLi=—~ Q) i,

df+d;

YL e S s, b mie sl cpl A s W pd e G4 CLy Ol Sls 2 e w35 Culg s -A
sl
S s Gl sl ¥

W5 4 3l ls S5 A Ll o s T b (6, 0 gk AD 3505 Camar b Ol sl 558 3
(Sl sls S 5o 55l 5 o pds B Ol Sk ke gl plazal )l Y pame ¢l
S rupgtﬁ\,; Solwasls Cas ol sdd Obal s s (655 90 dalllae gl s ilug,ls 0SS
SlaOgiw 1 Ol 3lesls Sl Y s AYYO Jl s s 585 .l 055 0 5 (Sles Jaadle
535S Sy Coro 3 5t 5 iae LS 2 Sl e ($3lels S0 5 S Sl (sl 5 5 kS
JgmsS 23 Jod 3l el sl SN pmme (L5 VA 51 i 15 L s lamil b glast clab oS o
55 55 ledas gor 4 ool Ol (53l s s Smis 53 Jlab (SOS 3 5 S Sl S 5 5 ealey e
5 0L 2 Ol e 3l IKze o ol (bl dmalor ci 03 S 555 Of 511y 5588 Ls)ls O s i o

A e QBT 5 Ve 51 S el sie (s3laals S 2 855 slaes slas

Siass sl 5 Wesls Jow ¥
s o1 poabdes il V¥

Sl 5 (S e 5l Olaii (g3 slastinsl b g (63 ,Shes sla el daidS da S5 bl el
S ol 3 0s ol sl G sB s Dl w5 L sl e ) e sleay S Ol
I e 45 Liks Lol IS 1 e et ) v (o sls slaedsn Gl 5 dw S e 53 gt ool
L35 o3l 5 (o) Jls Gl Sl () Sy e oS5l tal ol (S o5 s OISl 1)
Slagslazn Gl ls DY pame (b g0 4 alis Sl laois i b S Sobl 5 sis
s ge DN s 3 gy S5 se Jsame Slaesl Sl o Aot DY e s Do slag)ls (ol
(7 JSK3) Bl plg A S sbateas o ol glaas 8 (il Cod slagls o SN guames



AR A j:ﬂLi AN L}J*l'-?i A A)Lsnjd N¥ 69> c@l.:l.o&}.x.:!‘}; S pde 2 u;an/\\/\‘

baessn 5 boasls Solas -) S
Schematic of indicators and projects Fig3.
FAHP S5 gl Y-
A oslil (g3U Jasme 55 (Sl ealid o s 5lls sl 51 s Ol 4 olies gl dl e85
Jsdzr 5l a2 Ll Sl e 0035 3 0 o Ll g3 5 A3 (b (glaal Sy it et @)
2ok a olg O35 S eslinal [os jlae 4 Cond Hlne A Coanl Ol (sl e3 W) 5 Sl lie
RS RIRVARSY EFNE™

B1  E (PR TS
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