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2. Fuzzy environment
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2. (re) engineering

3. Glassop

4. Structural reliance

5. organizational capabilities
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8. know-how

9. Productive



VWAA Olusls oFF o) lais ‘r.gj Jl (e S g )"HU‘V:“T V¥

\ddl).»i.usu) sl 1608 gabdal diwd g 4 sl Iy u,..ob 0 p55 yd LS)?L?U
0B sl ) pam STl nd B O Jode ) el jo Slosg olen
(o iSly w9 28l WSty Al e oa Ng) B > 42 g e do a4 i
o J) oozl 5 Sl IS Tzl Juawd Gk jl Slgie 6)Son ¢ Jlo (sl
SoS ol 989 5 b YMs] ialS 4 008 proli dawgs g Casial Sbl o a3l ol
0 5255 oMol (giloiailys Gy 5l MBS jlan Dbl 4 S8 4l 2l o Lol 1S
B eslitls,go 5 Sinlen STs b sl Sy S walh 5 IS8l (sl ol
s 3l plo oS Jbpd fiun by bl opl jl oan uoen {0 XY] 5,5
y bsiye sl (Suald 5 slol alopus sboml Glgie Jlie (sl S (oo Casi ]) S0uS
Pl Qhil copw 5 @phcady 85 Jai ) ) en oS Jed lgisa

[A]as Glanty (S

[Y5] 15l ol 0pu25j (piiSTy 5 il (slopsiilyiol j] tizpan ) oot
S92 (S g3 pins!

(gl ols .. Sl £
U8 )
9 JNB) 505 4 Wl e & cuslio bo)line (555
AaosisS (0ol Ko 53 olpns 3 Wile 1S SaS ol .
OO e T ST b oS el s
(o Ol fomlio sl ysld Jl )lo)55 ) bl oot
oy 5 lipeb] Sl IS s pols
Cledbl glagl 2 g 4sye Copte lp (el sbx)
s el Wil (Casl (gypps &ppival L el Stucd ol sl
(SN Slojandy 5 SMbI (655l (13,5 59)4 «Suny b
SYMS] lie 3 el 0y 5 clablone gl Sloladl o
A 3985 5 o )95 (B p ke (Gdoe Syl
sleslgy Gl il 8 leMbl lojanay 5 i 5l bLS)| OlpSde

9 Flesal ko pu S|

el 43,5900 9 Sy > ol 28T (Ko
S sl (53,5395 9 S 3y90 50 (Jluy 2 2) L) ol

0y g hlae dlazel ¢ gy San bl wile (6,190 5o

9 =Bl @ USS ¢l UB) g )lSen Lais g obxl

63910l 5 Sl abnl (sl bt (Sl jondy (rizro 5 0

Gllanl slacobls 4 V5o ©hoolisS o tasily sloshl3  adly glaols) b sie
LS SoS rgeaS” (ialS jolateds ddye 3 (g pdy Cuolio

opad Gh g ogas Slaulil e (Blg sladly)l 8

Ao Lathly 5 Sy da gl § Lolee (Slojones sl

©)bs i) b o) Ko

oy 5 oges S50

1. Proactive
2. Reactive



Vo

(O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

oy

S0l S35 !
Ol 2

Sl gy

ol sl pogas (sladles 5 & ) g> o5

Sy o pde lojlo glasl aGl 1 3,8 ol Lol
éla.w Cupdo Colo> OT 64&5\/ a5 .\Jld.;'é).g;\i l) u,..ol.: 059}
Canl Glojls )3 (29,5 ) 5 (o)l 9 YL

Sy Copdo Ky 3l

&S ooyl o Lm,\..fl)s Lo gy9ld (ga Y game wiils

And 1alS 1) (gl Ll oo

Sy Uil

oS (Lilgy 5 oo S dan) el 00095 JS ol (Ul
S S 0gilly gl lolis & Wlgise

Srhcahy il B

55509) Gy 4 2 g Cupde Sl (Sialen

o990 S e

5 =Se3d) el oymmy glylislus )5 g (il axwg
oh39el Olosen g lyss Sl 6 pS3b (lp 2Ulg g (SleMbl
05255 gl Ay &

O o e

@ (Siuly (1ol jlainds goiie Y g dl)f (gl collid
0o GBS el g &Y guasee

soy5 £95

(Jle sLaoa 3Kl L BasiS el 4y @M (sllac!
izl Cl g g (2Ll d9u00 sl (2B SIS 5 (556l

o,\...Su,..oL dausgd

oo canS (gl olio ) sdles b izl ) LUl
3 oelS sl qlio 150 5 Sledbl il yondy wile £ lize
< byl

u,uob o).oU) d)&ob

u,.,e‘bo)ou) S cS b

o onj ko 5 (b

Sl Aot g (slainl (golaidl Gl b cuslice
ELacSny; aiile tlasy s (el 0285 (oS b ablis
-8kl

&k )5l

d);lgl&‘ dLmd}}'l)lwl )igg d[w L9 ]oL..'!)‘ leMb! L;»l;.é
4 Blg oo &S )an 5 (g0, BB aile amd e )l 1)
LS S ogally SYMB]  paceMe

oMl 5l 55 5

MU sl oleMb 9 Adye dbnolg')? dl).g @L&:u.«l;lﬁ
Cuod B g il Copie ( bood cublB iulsl ¢ 50,5 oloj
MBS g oo 5 2l sl g yde

Setwsd gl coblB slbo)

o i 155 oo MBI s yoty g dlatel «isks 1 bl
bl sl xS wald 1) bl lp )96 @l & @y
o 5 lito slazel o 5lSan

9 szl dglejo S|
bye gla Suuwls




\VAA Ql:.w.flf Ang oyleds ‘r.gj J (e S g )"HU‘V:“T

\Ye

(cadd

S0l S35 !
Ol 2

Sl gy

ablde (gly loladl 38 yasuiie g 0sdlly (gladlyg) (o yin
Ll Laly aSSl 51 g oYMl 5 cpralio poo; (clacSian, b
Adgl Hlade cceMe (il 5 dnyin Wb iy

b8l g2yl

39>90 iilo 9 oxlatw] CYMBI L ablis (gly Sy oo
3Ll Sl 5 0uiiS pual ptin b (bl

oLl oy S (i85l b I oYMS) 1L ablee
olab ‘5‘)_3 d}—i)“—‘l-;)-.’ ‘l_:y d)fc;m.,__'é Al ‘ul_v)w
Jgaze glho o (desd b i g 0l,8] ilise

Lolds co e

9 Lol ) (it BBy Ol & @ Gl sl Ul
adpe

Lol pois b 303l 389 (sl coli 0005 g oK Ulgs
AW g olej cnyeS L

Sphlasl 5l

025 2l Sy 3l o pripdllanl Bllail Sl
S s |y SYMB) I pls

b e g ol 38l

45 (g 5 oS asn) (yebioes; U5 eaalia ol 2Ll
S S 05l elas ploliss & Mg e

Ephcahy ol Bl

o S (8l y2 (0 0,285 closleg b i 1,18 bl
3 il el e 555 5 oMb il yomay aiilo ¢ iz
< byl

w"b oy 1 (5 S

L) 1y aglols lags el 505 St 5 bls)l cubls
S SaS VM) &y Lngesly Sinlan 4 Slgi_so 45 A3 o

SleMbl (554l (5,5 )84

5 59l pode & (Slofag 425 (el 0055 0j> 3 3] slasiagl aShl gy b

il dogy S ol 4 b V] Wlawsly ol 4 oliws lp cwlio clae

»

| ol dly) 5

s cslin 9 At G5yl 0ol el 0,555 o 3 2 el sl yo Y &5
@ dog b cwl agloils I g)luw odgdte adls o)lgen (ol pul oy iy Gl cplplo

slp apll gy Olgt o cwl By, Sty Jlisa yob ingh ggoge Cunl
358 Sl |y gl oyl 0055 S & (ol

Silodiate 5 L8y 9 Spb Cunbge Jdod (gl (93,50, lagil ke g5l as ks
g Cusl (I ba g3l ke ool (0B, 5L o (ilesialy gl paenal (gl o



Y, (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

g9 oyl lao )l by 5 Salie claylpl [¥A] 5yl cavdas ol 5,503
Ibsga oo 51 a)be baylpl opl ol bagsjl aylas balil ol ooles Lie YY] )b
ool S gy BLS Jae (o)l o g a0 S ymle Jaboiga o0 pSio
Jolis Fglate yolic SOlmnl (5L S [V] e8> 4l 4 ol 4 ks (GMCR)
@ gl 2l plel oS5 e ey 5 oL e Gl Blel (ISl asgerre
Jos oy o & paseitie bl ool oS0k 6 o 39 00 Uiy 0B ) g
(lidly) g (ol pole laBl emen laoje Sl (g)lu ) 5k )l [ V] a8
LYY Y V] 09y 0 e b o slaio

ik LS plas il sy jokio 4 ]y sade (ool il (il 4l
(el sdas jobay) cloinl pole 13m0 &) S Ssal LL &l)Ken b 06, sl
2 50 b 8 eolatwldyge byl 3 1) (o308 ol pole 5l asls ol ol e 4S5l
DYT5 1) 55 (S slasaly b axlge b9y Jolo o 4o 5

oS oauS S 1 (ool S o] > &l Slacusdge (il Jde (gjb a ke Gan
b ol S8 4 Guuisum pd aSb (s oyid | 2y Jooly G cuS sline
ol 318 4 1) oloj g5l ke san e e Jlo el ol o i o B
5025 9 Siledse ) 5L olpl el ks & caol oad el Y] S o 2L
[V ] s Jole cpdins o Joled 00518 150 oS Cowl oty I (6)luus Juloo

oSk & ol b obeay ¥ oSk N Jeld (b S dtun py polis
&S Cuwl (g3b dolis D 5 (g3b cui ¥ )b s o HUSG5L a8 SleMbl LY WS e Sl
Slosonas a5 313 5550 93 Bl o5b Gyl JLE sl cou LB ele s dlawg 4
oSl e sl g b g el d ralgs o3l ailg o USH3L ol AiS e M )
S S (o Cipoyi & Cunl Joo Jol5 ol (sline 4 a5 350 1) 398 (51l g Sl 5
IV Y] €O)8 salgs s Soo bl plad 50 S50

@ e BB glylee b oo pSomenad pdin b (Bluwe el o5b wylas Bl
& JolS jgbods s Ygano (Jolite (silodtute sy dhugts Sluo (i J> yslaia
& 5 i S (6l oS 5 S pn Bt S L 0 S s S b eltnn o

1. Graph model for conflict resolution



\VAA Ql:.w.flf Ang oyleds ‘v.gj J (e S g )"HU‘V:“T YA

Qasg b VY] A8 o yud 9590 Mo ddlanin b SO L S oolasdl L sloin] old,
By 5 il @y Glie b (V28F) T naloS e el 5 pesnsoly el G
o el (gl &) ol (slacmbse otas 09,5 93 & Ysana |y (53 45 J¢ golaid
oegads y 3lg A Bk USGL byl 3 a8 aiS e adlae |y slacusbge il Kan
S5 QUL Olee > 38155 Elgil el il San slagil )3 (ot )ty o0 o) S
b us Hlsy 0gs adMe Lo aS o)b bl oS50 2 &) San e slagil o [YR] 5 b
2 55 olSoil ples Jloel il cod (il S daly & 0,80 s o ]y aSS ) S
b b (a8 A S (55l Jre) WS oo lojen job 4 Wil oo GUSGL il L
gl sdas 5,8 [YV] (5 450 5 gslad Jio) oloj cpdin ;o b (e ool gudas

[FA XD XF YA XV

o 0)lrodiz (GpSmress slasby, (MCDM) oylmesia (68 maondd (51505,
ol 0kiy & gapm cabgral S e wald ooly cnye bl jgaieds 1y olaasy S
S bl gl ) Lag) 6 S mns & 1S a leal AAVA Jlo 5> slaidl s
S S i o Cangllan (38 3 5k 1) Plase balusl S sod Cons e
SIS oo oy &S 03,505 L Joely G a5 ) Glo)] zolaw o dita (S5 o3
oy oly o oS 0390 |y ok8ol eyl ok & 18 lulid lsol, il Loyl
Y] 50

Golaro bl 3,Slae d9m0 4 a3 Ol y (51045, j) 505 MCDM dasgs L
a5 i M) Lalis o |y Kbyl Mg e o ot sla e ol o3
o )hmodizr ol (Sliiidy Olgis 4 Ygono 45 0jlinadiz (g S ol [YV] 28 S8 )
o by, 5l shasgazee wunl o0l aslis (MCA) o )lroriz Jilos g 4525 5 ((MCDA)
a3y bl gl (dlate dél) jlme (o3l dlaw (58,5 ka5 s g gloin! )] dliwg 4 45 ol
S S onas Wl 4 SoS jolatods a5 1 slacgeme Cinog b bbb (o
AR PSRRI

1. John von Neumann & Oskar Morgenstem
2. Theory of Games and Economic Behavior
3. Simon

4. Multi Criteria Decision Aid

5. Multi-Criteria Analysis



14 (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

balne ol a5 colae g Llse (b)) Hohaieds ojlnedin (¢ pSmranal 3,50,
el [FY V] 0,5 )15 aliloyge dxr Sy o0k (6550 )10) dliusgas Silg e 45" 3l
D)0 B g (alie b slats jlxe (paix bodomy (635 prenad Jilue b ojlinediz (65
cl f3m slatiS 5 Jooly Jliser i ypn cslalis (e olirots B L bg) o
ol 3515 3529 MCDM b Bluws o b (s Jgo,8 5 (ool 232 b pate )Moz Logos
ol Ity 35 O] (gl acaglyl sl o bl gl cuS 5 (sl omazsi g5l G 6
(e B biyge dsgerme 13 Jhas pa lul 4L a 0Rgd) gy oo 54 Laasy S
a aluy bjlee polol ) 45 S lp @it o byl e S5l 2y
[¥) 055 o o 5 a5 o S (i s ol

bl g QUSGL bl e 3 0)kmesia (S menad 9 (§5b 4 e S
Oty By sl (o351l i)y by o gla ol uSe 5l a7 ol i g Capglles
S Lo 5] sl S5 93 (8t S oyl pisilas 5 oyt & L5 Jobo 4
2 Lol b s (85 ol G5l e 4 (3 S50 LSSk canl (e olsl e
ool 5 S o sl L oS canl ol 39 gskae Cosl (San &S oy (aaly i
38 olaylae g GUG dasl s wlel g b cal Gl (USG5L sl odelcwnday i
zey 50 slagpliel @ 1) (Bl K plye wwlagl o)t g GUSSL omd
Slobey Wile JoSo gy S0 3l odlitel b 4 duy oo 55 4 Lmlyd ot 5 M5aD
D50 e )5 Pl 4 Sy Pl pioslhe Glgie o)lmediy (5 e
)3 1) oy (i LS o 95 o0 Ll 2l el sl BTyl (g ol 9 3,5 Sl
ok Slhe )b Tl ]y (Ses cangllas (VL o2 39290 la)lire ulul 5 &S
Lz Sl glagsby) 9 sl )l cuS 5 4 a5 3 dgrg (Sl Cllllae ggige
D95 0 0Ll byl dld) )3 a8 aisl sy s 0)bao
2 gl 3,85 Bl 5l oje 5 sk alai Sl gaie 3,05, (YY) €8 5w o SH
e slaly s sl 5l 0ie> 50 Guslie las Byl (Lol ) ey adlllas
ask oo LS b caledyd 5 905 000 G5B Ll U9 5l S0 slas Bl 55 5l
(VoN0) ohar ¢ Sl [Y] 00, ololis 1) i Jole & yoxie sla il il oo5L
SrSmemad g 5l gl 0,8 Wl ) o)lmatiz (6pSpaead (98 ) shtr )8



\VAA Ql:.w.flf FF oyl ‘v.gj J (w2 o pde )"HU‘V:“T '

g Loy 93 (il 390 S o i oS 4 e sl (b)) sl ojlmesis
Jobs B8 cla ks 5las o5k Jae Jo b laol la ol adllas ol 55 55,8 oxlisw] ol e
L oo sbaoilymnl b))l sly deldl o faibl cund (Koo i Joled dw 4y gy 0l
V]38 bl sgrge 15 slacs sl oo 31y gl oy FTWASPAS i,

OB (ol gV
BL Sl oylmeiz (g pSmaeal Glagdy) 5 Lsil w)l I (S 5 Gl nl
sl 0 485 4 Wl (c1)5 83 b 05055 )3 53l sl S5 e
eS8 sl ol byl caslio sltl lolis sl Lbe, ol ) oslizel L
sFlel @l p Glojle lanse | oas a5 ety 15 )k (imdy (in)90
629l bl (33l STy (slas el ran )54y 55 glode 5 4l Sty sl
e Yol 5 Slitas byl ol 51 Sy o gl o awsh ST S pd el o pou;
L ablis (sl 3,500) it damisn 5 4 odel iy Ll 4y drgi bl oy Lizel 6
Ok 09)5 93 d925) Conl S35 il s )3 oddicdy y5 (g3l (sLad & o Cunsg ()
oASl)] Dlrog 4 drgi b g (Wg dpwlre JB daly 9 paseie lagsplil gl o
B 1) og)S 90 yo Sllasde a5 Dol dai S & pibcuwsd g bgjba,les ;| oolawwl
o Al Jole Curdg 4ol o e Sk |l Canlio wad )l)8 das 5550 (o0b 50
$972 Bylime | gy dlanMa ylas j50 slacs Byl slipl (sl @Sl 5 del 292 ga,
bolne i b &S a8 Jolbs ooy ol Slojle laasiio b 6 )Sen b a0 )l 4
@ 9955005 ) i e )3 ojlimediz 4y mranal slasby) Sl edlatel b g cunlie
D9 4By byl () Coonl @23 Gt | ey Flielon e GBSl 4 ((Bly sl
sl Byl bl o5 08 sk c o adlae ool Glagh (hg) Ll (e
oz g Pl 5 ol 0205 o3 (pde 5 plaasiie ol adlllae cpl 3 (5,5
e ookl by plulid wgdgo Jols | (Wi (pypdy50 <S50 Glyglie (S p
S5y Ui SRl iy plee &5 B Gl bl i gex b il 4k
Pl G5l i e (p) 50 4SO @ da g b g e Sl 00l olwlids s &S b

b Canl odds o oylimosin (g pSmuenal sla gy 35,80 b oyl dgrg LS i

1. Step-wise weight assessment ratio analysis
2. Weighted aggregates sum product assessment



Y\ (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

el nl 9,5 518 dagisyge <800 s o 5 wlls Mo gl (e QL sl
dhads il 213 gy bawgs ol Cuenl > s g camlio (glajline plulid I
(YVF) Hler g Slao gadlbo ol p T65 56509 by xS0 L 5l (ol
O3 (oS ) (ol by ) IS [FF] el sl bl o3yl 795 b S B o e
a3 on U z9dg 4 ) pol

el S by 1S 2 g Calipd zer Loyl 90 ol o B Jols 4l
sl 05 Bl ol gl 5 00 gyl Gimgy ol 3 48)) 541 0 )kreriz 455

1. Fuzzy Analytic Hierarchy Process
2. Fuzzy VlseKriterijumska Optimizacija | Kompromisno Resenje



YWAA Ol oFF o ylais ‘("j Jlo (gmio Co ke J"-U‘rf“? Y

950 31 03l b canlio (5 (5551w (o3 Luolisd
OB i olwl 2 g Sl

soly e o 9 Calind poa L (550 Jo JSulS
ol sb

oSy i s Jald ol 9 550 Joo >

Ot Rt P! (4] 1 cannlio (515 line (o3 Luwlin
S9! QU S5l S 5

FAHP SWis "41.:.&94.'1&)‘“"&4%#"” ‘4?)3 Oy

U o J3lad (551 il S )5 (2 ke o ]
FVIKOR ;! 03 sw!

opbrotiz (opSpeniai= il bl (S S0y (ol gy Sl ) S

8 0 53 sl msle 4 (08 Wl ger b0 9 SR3OS Jol



Yy (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

o 2 o7 il Tyt

v oSt
3yl st s Sx
St (a31,b14) (a31,b14) (ayn, bin)
) ‘-’Sﬂ)b S3 (azy, byy) (azz, by3) (azn, bon)
STil (amlf bml) (amz' bmz) (amn' bmn)

Ly (S;) pate ML dgioxe clasilymal degoome SOV S5k Joio 4 25 L
Loly @b L (S,) 2bN slagpliwl dsgemme o 55 ¥ 603k 5 Uy(Sy,S,) el &b
3yl drazme 93 opl (5H6 o Jiols ol B 93 ol a5 3y Jlasl > u,(s;,S,)
S, 5]yl D9 o 4tiS (6ib uyle 4 av g U .(5,5,) €S, XS, tan)h Lin s
el 4B Y S5k eplpl o sl STY 65l S) Tl cwl e (oL
V]8T sl 3k i ol (8,8;) €5, %S, s3lyiml o) ol&ST Uy(S;,) Zul(sjas)
[y
(V) 4kl
U (sy.s;) =u (s.s;) VvV s€eS;
uy(si.s3) = u,(si.s) Vv se€S,

oWt s Bl g odly Juoou .F

2 {VN0) hlSen 5 lnlagelS s ajlme 2Ll 9 (5L b g3l g i
Oingsy g 3l oad byme alio o) (6l syl Al gl (sladlas
w b U kel sao ) eS8 b plolis )5 g 88 bl cpl g 50,8 cabpes |y calise
Cebl (V10) () 5 Inlagels's bawgs oadallyl coctie slagslyinl (S 5,8
31l JalS 2 g dalllao 51 gy ol pliy 2tz 5] 1) 835 (b 00285 (59l
sl G (B e gleal (wlul g 35290 Glasplitel Gl Sl ol 3)50 (sl
S b Qbal e85 oollae lag Bl plyea iSly Bl (iS5 &Sy
35l Wl le

{S11) Situcd soabls sl ol 1080t &l pSlay (859l g g T ins! ()
S ricagy GRIBslp BRIl (S13) Samy o pte Kimyd dbul (S17) el Sbo
(S16) SleMbl (5)5lé (55,54 5 (S15) 529290 oo (S14)



\VAA Ql:.w.flf Ang oyleds ‘r.gj J (e S g )"HU‘V:“T Y¥

3ol (Sa1) olaBl (cpyaeby Jols :coie wiSTy (54910l b g5 ! (Y
Sllasl (53] (S24) el 0055 (Sl oS (S23) Lo Cupde (S2) (Sigsd
(S26) bk ey (I 5 (Sa5) 50

g g odg (el 0555 5 sl sl oly ST 53 €S 1 e &Sl 4 do g L
28Ty 5 6Kty 5slob sl zg5 Ko slpl Jlisar Sloj g Jlo wlie dgaoes
olaastio 5 58 il I ool gl Flimal o) b Gle Sl 4kl 02,
ol 3k Ak Jae i o 03 Ll sl coite (g3ll plgis ]y (S48l
sladaly 3)90 ) glozl 4 (Bl 5 plaasiio § (s b dul> IS 5l g Siog%
o )] Y Jgio Sygo e sloyes Yo B Ve i Sy syl o sl Jols
D9 a ol i3 Jols o]l dw )] o b oS

O b slotoly 5 s 1 Jpux

SZl SZZ SZ3 SZ4 525 526
S11 V¥ 5N W\ Vg VF V0 g \Y WZRL \F g Y
S12 0 V¥ 0 V5 0 WY 0 9\ 0 510 \F 9 \8
S13 \F 910 0 VY $ 5 )0 \F 9 \Y \$ 9 \8 ¥ g\
S WV W g )A W8 VA9 IA D WA VWD
S15 oo\ V0 530 V0 ¢ V¥ Vg \Y V0 g \F V0 g \Y
S16 \0 5 )F W ¥ YR WV \A,D V8 o \A

39290 o (P il aw I G plaS & cunl ol g F Jgio mls 4 2 L
oybe b e gwypdyge 8w 8Dl sl ml oy pine ol (gl Sl pewslo lal oy
5 b ool Camanlly 5 IS 51 elalmo oiloles oy 5 haasiie 5 5 (5,5
b slag il slal @l o s ool 3590 3 €858 (55 b sl gloauls (b
A5 ol jlme gy 095 LLJ 4l albjles 2 €855 50 ol

o Job a buplial 295 nl Glpl & cwl Sloj e saimd Ll cwsS e
(C1) 391 walss ialS jlne S, Iebab oS ol

ol @39 gllas o ol Jude &l gplial o glal anie ped e
(Cy) o S (g lna

ol 31 So sl plojle o pd;d glaastie § )15 g9 y8 Candg pgu slne
(C3) 2ilse llas Pawlio Cundy o5 Cusl s 5l il



Yo (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

CS b oS Slie (dm Do by 8 yb (sloal Clginns cou 4 p)lea Jhee
Ol g amd s Sl 2 4 Cand drels Cljllasl 4 by o1yl ol el b wilg o
(Ca) 35 S’ il oy Sode)le

S ol (a0l 15 dr553,90 ol hanasia o (s one 25 Caleiyd
Sosnles 145 ol 5 S g 01l (sl Mo sl o) ) S o]
ULy o) sl bee <858 cdpdy lp 1) Gt 2 sl ool gl &4
oly (S0 slbojsn b 5 (5l 3 €8 b dnginjge celas iyl clal sl Bl e lswo
{(Cs) 25k Jlgen 1,

b o)Ll 5y o sblen (S F ] o e S g 1 jlre ool a2 yd
dgdige odlitul (53 Slpealudes Jilos anld (hg) 5l ajlas el a2 e 4l
byl ol g ¥ Joax 53 eadashl Sbj lajiie olol p (29) Claglie e ple
ol D Jgas pFAHP gy 5l ol ol .ol osal o Jods 3 oS ai LSlis o8 8
Gl ) (G) wplpl hal auje jlae laizyse Jlne gy om 5l ol 0nd 03l
ol Sl 453 VL Gyl (s dy90 805 53 i 0055 (5 psll slas
o ol gyl (g5 5y by Sl ookl b dijlae Casl dx)d s I g
b jhisyge sl I So e o0 Shee Clpod 0l 2L 5L Jae 1 oad fols
o3> i & Jodo o 5,5 Jas elwl g & Jgds j0 saisddlyl o508 slael cads 5l aalatl
o] 015

Jo5 sl ol 2435 505 [0.0] 3l )3 lgi g0 V s jolle (5308 )58 g, 52
g g A5 L5 15 Cilisee cladllis ;> Ygeno & V=05 e 5 ogdle gl apols
|y adgl i) & ol 00 485 0yg 55 V=0.9,v=0.75,v=0.25v=0.1 ko §
5l oS5 ot Sl s3lmel S5 o e Sl A Jgie 4 dogi b S e 10D
S5 e olsa bl Cepe G5 sphicad) QLB G (S14S26)
o8B Coje byd 93 o 1 fad Bl €858 plaastie o (58 ol I (s3]l
ol 8L 039150 1y 1509 ) 50 (65 e 53 B LB Ol



\VAA Ql:.w.flf Ang oyleds ‘v.gj J (e S g )"HU‘V:“T

\td

) Slegldo plocil ol () slojeie F o>

Jle (o (531 wlie Mo (53U wlie

(M-, VR, VA)
VA, VAN
VANV, NE

( )
( )
(MY, VI8, V)
(VF, 1B, VI¥)
(VONENY)
(VENYNIY)
(V¥ VY, )

(0, ),)

(A, 3,))

U s wbie

Freke G
oele
ke
oele

loylno | 29 duglio yuryilo D fot>

Crgle; Cy iy 3o Cs 95 Ca Cscuo 3
P alo
2

Slois
C, () ) ) (VAR Y) S| \ ) )) (v ¥ ¥) ( A
C, (v Y \) () \ \) () Y ¥) (v ¥ ¥) (o Yo
Cs (o \ Y) (UASEERYAd Y) () \ )) () Y ¥) (v Yoo
[ (YA S\ YA 6 N (VA S VA YA o N (VA SRR VA SR \ ) D A TR
Cs (MY MY ) (MY Y ) (YY) Y ¥) ( v

CR=0.0360

ol cla s ilyiol 5 sl lno Cad] 4305 F fputs

&, Uze Coyonl 45,3
G -Ivoss
C; -IVEYY
C; -Iyoss
Cy <[4YY
Cs AN




YW (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

o= e pll (edsTaslyl sl (il Sael il Y >
el gy ol (W) o5 (P) i (F) Jyore (G) v (B) o5
S il (+, -, V) (-, Y, 0) (v.0,8,V.) B, VA,N) (V)0 )

o o 4 g b i g0 o T sl jI S o B (3 8los Sy A Jp >

c [ C; C, Cs
S14-S22 (Y.0,,V.0) (+,YD,0) (0, v0,1-) 0, va,)+) (,va,)+)
S14-S26 (®,v8,V+) (Va,V+, %) ®,va,3¢) (Y.0,0,V.0) (Y.0,0,V.0)
S16-S25 (v.0,0,V.0) @, vo,V) (v.0,0,V.0) (V.a,3+, V) (V5,34 V)

cottio (oo g piliol i) g (56 1950 Sl fob @l A o>

T S 5 R B B V=05 V=01 V=025 V=075 V=09
SF1 ] a9, Ay 4 9 9 9 9 9
S14-S22 <5 Y AN Y Y VoYY VYFY VeFVY VoYY V.- YAD
$14-S26 “ASA. \ LYY \ \
S16-S25 N+ Y . Yoss Y Y SRV Lovay ~ DAY SYOYS LAY

5 FAHP) o)lmesia (spSpraad slagtsy 5l Giegh ool » &Sl & g L
45y sy conlia sloylne g Uaceliial ololid jslateds canl ok odlizel (FVIKOR
3 lirabl sl g 0 oMl 0jo> cpl plaastie 5 (B Sl bl ol i
Cawl 00 Ao (395 Sluwlie o lo (6,85 75 (85 a5 g euglad o (4,550
lacsglad )3 6,55k (CR=0.0360) sol cavdas +/V 5l yieS o jade a8l & dvgs b oS
by Giagk @B o Jolpe dub @t pols Gingk (lyy rzmen Cusl Job L5
ORRoR By L By 38155 9 s b ol eled aSl 4 dagi bl ol 555
ol calia sy syl

Wadloiudun 9 (5 5 425 .0
b 3 o)lmadis (Sl 5 il )l ) S5 3N St adlas cpl
Dl 48 48 &) el 012555 55 6yl sl Tyl oS 5 it (8L pslateds (556
S ol Son Lailyd (B 53l oais ol ;500 I3h ldlas 3 o wlie ol )
Slagis) J e Soge cpl o o selasly U5 o5 Ky J i 4 (53 5 Alis
0,08 W yogy ol s 9,8 edlatwl s5lpl oy Gl sly o)lmodis (68 paouad
ddllland yg0 <8 i > ol diue iagh opl 50 s )8 Jase o Dol o]l Glas]



\¥aA Ql:.w.flf FF oyl ‘r.gj Jl. (e S g )"HU‘V:“T YA

2 Sl Sl 4 ey bl 0S54 el sl el oy bl
Sl S sl o] o (2B g 039 Sglise (gl (gl (g3lal e b
S Lol jl g ab 48,5 S cansg opl Copde sl (gib ka5 g odlidl ) Liole L
o gl 5l el Qbl gl b ol ((Bly plil) o Jols S ) i
0 )lemodizx (655 wroual (5o ) il ecumlio (gl yline iy pai 5l g (Jol> 5 sl gl
ol a4 it 5 ol > 5 sl ol puile St 1 cnlpl 945 (50
(S8 )5ag 5 53 (ol ealuds Jloo Sl 3gy 93 S 3l ealil b by i
Ohawasis 5 58 oW ol lis adllas ) glaasl b Gl (i Jols o s
oYL 3 el Gl dije Jlre (glimal oyt bl gl W eS s el
wdalcwndds bl 5wl oS5 aw gle | Cwimed fCwl B8y caenl 4
SFll S 5 e Olgsd @il Co e RIS plicad) Gl lag Bl
bl I3l (sl ol ying Sy i 13505 035 1 el 03555 (69l b Ll sl
om 3 g iy gl @S Bl om )38 b 0o (55l

o3 5 dx g 00 Glojen jsbods 1) (2l s pu (I3 ol ¢ STy (gl g Tl



Y4 (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

&bo
1. Aliprantis, C. D., & Chakrabarti, S. K. (2000). Games and decision making.
Oxford University Press New York.
2. Aplak, H. S., & Sogut, M. Z. (2013). Game theory approach in decisional process
of energy management for industrial sector. Energy Conversion and Management,
74, 70-80.
3. Azam, N., Zhang, Y., & Yao, J. (2017). Evaluation functions and decision
conditions of three-way decisions with game-theoretic rough sets. European Journal
of Operational Research. 261(2), 704-714.
4. Azevedo, S. G., Carvalho, H., Cruz-Machado, V., & Grilo, F. (2010). The
Influence of Agile and Resilient Practices on Supply Chain Performance: An
Innovative Conceptual Model Proposal. In Hamburg International Conference of
Logistics. 273-81.
5. Azevedo, S. G., Govindan, K., Carvalho, H., & Cruz-machado, V. (2012).
Ecosilient Index to assess the greenness and resilience of the upstream automotive
supply chain. Journal of Cleaner Production. doi:10.1016/j.jclepro.2012.04.01
6. Banerjee, N., Biswas, S., & Chintada, S. K. (2006). A game-theoretic analysis of
converged cellular-voip services. In Consumer Communications and Networking
Conference. 3rd IEEE (Vol. 2, pp. 715-719). IEEE.
7. Behzadi, G., O'Sullivan, M. J., Olsen, T., L., Scrimgeour, F., & Zhang, A. (2018).

Robust and Resilient Strategies for Managing Supply Disruptions in an Agribusiness
Supply Chain. International Journal of Production Economics, 191, 207-20.

8. Brandon[lohes, E., Squire, B., Autry, C. W., & Petersen, K. J. (2014). A
Contingent ResourcelBased Perspective of Supply Chain Resilience and
Robustness. Journal of Supply Chain Management, 50 (3), 55-73.

9. Burguillo, J. C. (2010). Using game theory and competition-based learning to
stimulate student motivation and performance. Computers & Education, 55(2), 566—
575.

10. Carvalho, H., Barroso, A. P., Machado, V. H., Azevedo, S., & Cruz-Machado,
V. (2012). Supply chain redesign for resilience using simulation. Computers &
Industrial Engineering, 62(1), 329-341.

11. Christopher, M., & Peck, H. (2004). Building the resilient supply chain. The
International Journal of Logistics Management, 15(2), 1-14.

12. Davis, M. D. (1983). Game theory: a nontechnical introduction. Courier
Corporation.

13. Fiestras-Janeiro, M. G., Garcia-Jurado, I., Meca, A., & Mosquera, M. A. (2011).
Cooperative game theory and inventory management. European Journal of
Operational Research, 210(3), 459-466.

14. Gibbons, R. (1992). A primer in game theory. Harvester Wheatsheaf.

15. Glassop, L. (2007). The three R’s of resilience: Redundancy, requisite variety
and resources. In International workshop on complexity and organizational
resilience; Building and sustaining resilience in complex organizations (pp. 19-34).
ISCE Pub. , Mansfield, MA: ISCE Pub.

16. Hashemkhani Zolfani, S., Maknoon, R., & Zavadskas, E. K. (2015). Multiple
nash equilibriums and evaluation of strategies. New application of MCDM methods.
Journal of Business Economics and Management, 16(2), 290-306.
https://doi.org/10.3846/16111699.2014.967715

17. Ja'farnejad, A., Hashemi Petroodi, S. H. and Talayi, H. (2014). New Approaches



\VAA Ql:.w.flf Ang oyleds ‘v.gj J (e S g )".U‘rf..? Ve

to Supply Chain Management: Resilience, Humanitarian, Service and Sustainable
Supply Chain (with various examples). Tehran: Naghsh Danesh Publications (in
Persian).

18. Jahani, M., Moghbel Ba Erz, A. & Azar, A. (2017). Designing Supply Chain
Resilience Modeling Using Structural Equation Modeling Approach. Industrial
management Perspective, 25, 63-94. (In Persian).

19. Kamalahmadi, M., Mellat-Parast, M. (2017). Developing a resilient supply chain
through supplier flexibility and reliability assessment. International Journal of
Production Research. https://doi.org/10.1080/00207543.2015.1088971

20. Kaplinski, O., & Tamosaitiené, J. (2010). Game theory applications in
construction engineering and management. Technological and Economic
Development of Economy,16 (2), 348-363.

21. Law, W.-W., & Pan, S.-Y. (2009). Game theory and educational policy: Private
education legislation in China. International Journal of Educational Development,
29(3), 227-240.

22. Li, R., Ma, H., Wang, F., Wang, Y., Liu, Y., & Li, Z. (2013). Game optimization
theory and application in distribution system expansion planning, including
distributed generation. Energies, 6(2), 1101-1124.

23. Liou, J. J. H., & Tzeng, G.-H. (2012). Comments on “Multiple criteria decision
making (MCDM) methods in economics: an overview.” Technological and
Economic Development of Economy, 18(4), 672—-695.

24. Madani, K. (2010). Game theory and water resources. Journal of Hydrology,
381(3), 225-238.

25. Meszek, W. (2001). Estimation of land plots using game theory. Technological
and Economic Development of Economy, 7(2), 62-68.

26. Meszek, W. (2004). Usage theory of the plays for the plot value inquiry.
Technological and Economic Development of Economy, 10(1), 40-46.

27. Meszek, W. (2007). Uncertainty phenomenon in property valuation.
International Journal of Management and Decision Making, 8(5-6), 575-585.

28. Meszek, W. (2013). Property valuation under uncertainty. Simulation vs
strategic model. International Journal of Strategic Property Management, 17(1),
79-92.

29. Moretti, S., & Vasilakos, A. V. (2010). An overview of recent applications of
Game Theory to bioinformatics. Information Sciences, 180(22), 4312-4322.

30. Mulliner, E., Smallbone, K., & Maliene, V. (2013). An assessment of sustainable
housing affordability using a multiple criteria decision making method. Omega,
41(2), 270-279.

31. Nash, J. F. (1950). Equilibrium points in n-person games. Proc. Nat. Acad. Sci.
USA, 36(1), 48-49.

32. Nisan, N., Roughgarden, T., Tardos, E., & Vazirani, V. V. (2007). Algorithmic
game theory (Vol. 1). Cambridge University Press Cambridge.

33. Nishiguchi, T., & Beaudet, A. (1998). The Toyota group and the Aisin fire. MIT
Sloan Management Review, 40(1), 49.

34. Peldschus, F. (2007). The effectiveness of assessments in multiple criteria
decisions. International Journal of Management and Decision Making, 8(5-6), 519—
526.

35. Peldschus, F. (2008). Experience of the game theory application in construction
management. Technological and Economic Development of Economy, 14(4), 531-
545.



¥ (O 5515 jins) .. (gl 5 2l (gbasy 5 ololis

36. Ponis, S. T., & Koronis, E. (2012). Supply chain resilience: definition of concept
and its formative elements. Journal of Applied Business Research (JABR), 28(5),
921-930.

37. Ponomarov, S. (2012). Antecedents and consequences of supply chain resilience:
a dynamic capabilities perspective.

38. Postorino, M. N., & Pratico, F. G. (2012). An application of the Multi-Criteria
DecisionMMking analysis to a regional multi-airport system. Research in
Transportation Business & Management, 4, 44-52.

39. Ra'ufinia, M., Baradaran, V. & Shahrjerdi, R. (2018). Developing a dynamic
game theory model to analyze competition in the structure of multilateral
monopolies. Industrial management Perspective, 31, 63-94. (In Persian).

40. Ravanestan, K., Aghajani, H., Safaei GH. A. & Yahyazadeh, M. (2017).
Determining and Weighting Resilience Strategies in Iran's Supply Chain. Industrial
management Perspective, 25, 145-172. (In Persian).

41. Régo, L. C., & Halpern, J. Y. (2012). Generalized solution concepts in games
with possibly unaware players. International Journal of Game Theory, 41(1), 131-
155.

42. Reneke, J. A. (2009). A game theory formulation of decision making under
conditions of uncertainty and risk. Nonlinear Analysis: Theory, Methods &
Applications, 71(12), 1239-1246.

43. Rezapour, S., Zanjirani Farahani, R., & Pourakbar, M. (2017). Resilient Supply

Chain Network Design under Competition: A Case Study. European Journal of
Operational Research, 259(3). 1017-35.

44. Safaei Ghadikolaei, A., Khalili Eshouei, S., & Antucheviciene, J. (2014).
Applying fuzzy MCDM for financial performance evaluation of Iranian companies.
Technological and Economic Development of Economy, 20(2), 274-291.
https://doi.org/10.3846/20294913.2014.913274

45. Scholten, K., Sharkey Scott, P., & Fynes, B. (2014). Mitigation processes—
antecedents for building supply chain resilience. Supply Chain Management: An
International Journal, 19(2), 211-228.

46. Tukamuhabwa, B. R., Stevenson, M., Busby, J., & Zorzini, M. (2015). Supply
chain resilience: definition, review and theoretical foundations for further study.
International Journal of Production Research, 53 (18), 5592-5623.

47. Vreeker, R., Nijkamp, P., & Ter Welle, C. (2002). A multicriteria decision
support methodology for evaluating airport expansion plans. Transportation
Research Part D: Transport and Environment, 7(1), 27-47.

48. Zagorskas, J., & Turskis, Z. (200.). Multilattribute model for estimation of retail
centres influence on the city structure. Kaunas city case study. Technological and
Economic Development of Economy, 12(4), 347-352.

49. Zopounidis, C. (1999). Multicriteria decision aid in financial management.
European  Journal of  Operational Research, 119(2),  404-415.






Identifying and Ranking Appropriate Resilience
Supply Chain Strategies, Hybrid Approach of
Game Theory and Fuzzy MCDM

Ahmad Ja'farnejad Chaqooshi”, Neda Rajabani™, Saber
Khalili Esbuei™, Narges Hakimi™"

Abstract

Happening various crisis on efficiency and effectiveness of
enterprises and organizations supply chain, has made organizational
researchers and expertise so willing for more attention and studies on
the concept of risk in supply chain and how to confronting with that.
Resiliency and its strategies are one of the newest concept in supply
chain is as an approach for facing and managing probable risk in
supply chain. As the importance of subject, this paper by using
organizational expert’s ideas to identification of proper strategy for
implementation in a manufacturing company based on recent
resilience supply chain studies. For this purpose an innovative hybrid
approach of Game Theory model and multi criteria decision making
(MCDM) methods in the fuzzy environment has been applied. At first
pay-off matrix with non-constant sum game was formed then multiple
criteria has been identified for finding best strategies between multiple
Nash equilibrium. Then FAHP and FVIKOR has been used for
determining weight of criteria and choosing best strategy respectively
and with respect to expert’s vieppo ints. In this regard, the results
showed that from the point of view of experts and organizational
experts to choose the best strategy, the criterion of the cost of
implementing the strategy has highest importance degree, as well as
among the three equilibrium combinations strategy, increasing
visibility and increasing velocity strategy is the best strategy
combination to enhance supply chain resiliency.

Keywords: Risk in Supply Chain; Resilience; Game Theory;
Multiple Nash Equilibrium; Multiple Criteria Decision Making.
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