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international series, boston, 2005, p.200.
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*Richard Edgar Hodgett, Multi-Criteria_Decision-Making in Whole Process Design, For the
degree of Doctor of Philosophy, Newcastle University, January 2013, p.40.
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¥ D.R. Anderson, D.J. Sweemey, T.A. Willams, An_Introduction To Management Science-
Contitative Approaches to Decision Making, New Yourk, Sorth Westem College Publishing,
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Fuzziness and Soft Computing, Volume 263Springer-Verlag Berlin Heidelberg,2011, P.01.
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Science+Business Media, B.V, Originally published by Kluwer Academic Publishers , 1st edition,
1997.p.04.
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A12 Al1 A10 A9 A8 A7 Szl
Pl ol e

15650 17215 20345 22223 21284 22849 !
3508 Busmglly

(

slasyt AU
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% %
17.20 80 | 24 | 20 | 06 | 00 | 00 | 00 [ 00 | 00 | 00 Al
16.80 7333 | 22 | 2333 | 07 | 333 | 01 | 00 [ 00 | 00 | 00 A2
16.66 7333 | 22 | 20 | 06 | 666 | 02 | 00 | 00 | 00 | 00 A3

16 60 | 18 | 30 | 09 | 10 | 03 | 00 | 00 | 00 | 00 A4
16.93 7666 | 23 | 20 | 06 | 333 | 01 | 00 [ 00 | 00 | 00 AS
16.40 60 | 18 | 40 | 12 | 00 | 00 | 00 | 00 | 00 | 00 A6
15.87 5333 | 16 | 40 | 12 | 666 | 02 | 00 | 00 | 00 | 00 A7
15.20 46.66 | 14 | 3666 | 11 | 1666 | 05 | 00 | 00 | 00 | 00 AS
16.13 6333 | 19 | 2666 | 08 | 10 | 03 | 00 | 00 | 00 | 00 A9
15.73 5333 | 16 | 3666 | 11 | 10 | 03 | 00 | 00 | 00 | 00 | A10
15.20 4333 | 13 | 4333 | 13 [ 1333 | 04 | 00 | 00 | 00 | 00 | A11
14.40 3333 | 10 | 4333 | 13 [2333| 07 | 00 | 00 | 00 | 00 | A12
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% % %
0.87 86.66 26 13.33 04 00 00 00 00 00 00 Al
0.86 80 24 20 06 00 00 00 00 00 00 A2
0.83 66.66 20 33.33 10 00 00 00 00 00 00 A3
0.82 60 18 40 12 00 00 00 00 00 00 A4
0.86 80 24 20 06 00 00 00 00 00 00 A5
0.85 76.66 23 23.33 07 00 00 00 00 00 00 A6
0.84 70 21 30 09 00 00 00 00 00 00 A7
0.83 63.33 19 36.66 11 00 00 00 00 00 00 A8
0.86 80 24 20 06 00 00 00 00 00 00 A9
0.85 76.66 23 23.33 07 00 00 00 00 00 00 Al10
0.82 60 18 40 12 00 00 00 00 00 00 All
0.81 53.33 16 46.66 14 00 00 00 00 00 00 Al12
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{(RP) &bzl 34590 130
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% %
0.84 70 21 30 09 00 00 00 00 00 00 Al
0.82 63.33 19 33.33 10 3.33 01 00 00 00 00 A2
0.81 56.66 17 43.33 13 00 00 00 00 00 00 A3
0.78 46.66 14 46.66 14 6.66 02 00 00 00 00 Ad
0.81 63.33 19 26.66 08 10 03 00 00 00 00 A5
0.79 46.66 14 50 15 3.33 01 00 00 00 00 A6
0.77 53.33 16 30 09 16.66 05 00 00 00 00 A7
0.76 43.33 13 53.33 13 3.33 04 00 00 00 00 A8
0.82 60 18 40 12 00 00 00 00 00 00 A9
0.81 60 18 36.66 11 3.33 01 00 00 00 00 A10
0.73 33.33 10 50 15 16.66 05 00 00 00 00 All
0.72 30 09 50 15 20 06 00 00 00 00 Al12
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0.77 53.33 16 30 09 16.66 05 00 00 00 00 Al
0.74 50 15 26.66 08 16.66 05 6.66 02 00 00 A2
0.73 43.33 13 33.33 10 20 06 3.33 01 00 00 A3
0.70 36.66 11 36.66 11 16.66 05 10 03 00 00 Ad
0.79 60 18 30 09 6.66 02 3.33 01 00 00 A5
0.74 46.66 14 33.33 10 13.33 04 6.66 02 00 00 A6
0.69 33.33 10 40 12 16.66 05 10 03 00 00 A7
0.67 33.33 10 36.66 11 13.66 04 16.66 05 00 00 A8
0.77 60 18 26.66 08 3.33 01 10 03 00 00 A9
0.71 40 12 33.33 10 16.66 05 10 03 00 00 A10
0.69 40 12 30 09 16.66 05 13.33 04 00 00 All
0.67 30 09 40 12 16.66 05 13.33 04 00 00 Al12

O B ) s 8y LA Bphias JS25 B Y (e s S okl
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MIN MAX MAX MIN Ol gl

TP (C4y PP (C3, QP (C2) CP (C1,
>33 10012.88 17.20 4587.12 Al
s 41 14308.66 16.80 4891.34 A2
49 17876.58 16.66 5123.42 A3
> 62 23472.05 16 5627.95 A4
>45 16515.75 16.93 7184.25 A5
> 52 23504.74 16.40 7895.26 A6
> 69 40435.39 15.87 8064.61 A7
>91 45473.46 15.20 10226.54 A8
> 61 17840.48 16.13 8659.52 A9
> 77 26074.15 15.73 9625.85 A10
> 88 41438.02 15.20 9761.98 A1l
103 46097.65 14.40 15102.35 A12
MAX MAX MAX MAX O gl

DP (C8, RP (C7, MEP (C6) EP (C5,
0.77 0.84 0.87 0.218 Al
0.74 0.82 0.86 0.215 A2
0.73 0.81 0.83 0.214 A3
0.70 0.78 0.82 0.201 A4
0.79 0.81 0.86 0.169 A5
0.74 0.79 0.85 0.154 A6
0.69 0.77 0.84 0.158 A7
0.67 0.76 0.83 0.146 A8
0.77 0.82 0.86 0.142 A9
0.71 0.81 0.85 0.132 A10
0.69 0.73 0.82 0.108 A1l
0.67 0.72 0.81 0.102 A12
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C8 C7 Cé6 G5 C4 C3 C2 C1

6 3 4 5 8 1/2 2 1 C1
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7 4 5 6 9 1 3 2 C3
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pairwise ) io-gj SUjlie din Led polabl 2ol 2l 2891 Ohsf £l

USCadl ey LS .1(super décision) el sl e slze¥L (comparisons

W

super decision zeslind aorgll UL s :-

Inconsistency | c2 - 3 - cd - 3 -~ cb ~ ol - i - |
z - t5 el Jeld Jeb |e2 ek
a - <9 |6 |5 |4 « 7
# - 1 4 15 1 6 E
z - tie jrB3 ek
s - 2 Jeb
cf - I{— |4

super décision zsb, e sbaxeVl comUl slie] n : geaoll

Byl UM by b s e 38l Jgad S sokd) ol uay
F AW a3 WS (pairwise comparisons)

Inconsistency: 0.03513

0.23063
015763
0.33066
0.01958
0.04885
0.07186
0.10659
0.03417

.super décision zb, e slasVu cmUl slte] o @ yiazoll

ey L Bghas 2y ably 850 adl BRI 5 o (dhad o penld s a1 ozl el s gy |
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DAl Bshze 3 Sl ) (La Normalisation ) sLa)l > i-

MIN MAX MAX MIN Ol ygall

TP PP QP Ccp

| Jle | JY) ded) Jle! | Jley!

94100 1.000 94000 0.000 %100 1.000 %100 | 1.000 Al

%88.6 0.886 %11.9 | 0.119 %85.7 | 0857 | 0497.1 | 0.971 A2

%77.1 0.771 | 05218 | 0.218 | 04807 | 0.807 | 04949 | 0.949 A3

%58.6 0586 | 04p37.3 | 0373 | o0p57.1 | 0571 | 9490.1 | 0.901 A4

%82.8 0828 | 0518.0 | 0.180 | 0490.3 | 0.903 | 94753 | 0.753 A5

%72.8 0.728 %37.4 | 0374 %71.4 | 0.714 | 0468.5 | 0.685 A6

%48.5 0485 | 0484.3 | 0843 | o525 | 0525 | 0466.9 | 0.669 A7

%17.1 0171 2%98.3 | 0.983 %28.6 | 0.286 | 0046.4 | 0.464 A8

%60.0 0.600 %21.7 | 0.217 %61.8 | 0618 | 094661.3 | 0.613 A9

%37.1 0371 | op445 | 0445 | op475 | 0475 | 94521 | 0.521 A10

%21.4 0.214 %87.1 | 0.871 %28.6 | 0.286 | 94550.8 | 0.508 A1l

94000 0.000 94100 1.000 96000 0.000 %000 | 0.000 A12

MAX MAX MAX MAX Sl pingedl

DP RP MEP EP

ded! JleaYt G JleaNt ded) pves ded! Jlea

9483.3 0.833 94100 1.000 9100 1.000 %2100 | 1.000 A1l

%58.3 0.583 %83.3 | 0.833 %83.3 | 0.833 | 9097.4 | 0.974 A2

%50.0 0500 | op75.0 | 0.750 | 0433.3 | 0.333 | 94965 | 0.965 A3

%25.0 0250 | o0p50.0 | 0500 | op16.7 | 0.167 | 94853 | 0.853 A4

%100 1.000 %75.0 | 0.730 %83.3 | 0.833 | 957.7 | 0.577 A5

%58.3 0583 | 0p58.3 | 0583 | op66.7 | 0.667 | 04448 | 0.448 A6

%16.7 0.167 | op41.7 | 0417 9%50.0 | 0.500 | 0648.3 | 0.483 A7

000% 0.000 | 04333 | 0333 | 05333 | 0333 | 94379 | 0.379 A8

%83.3 0.833 %83.3 | 0.833 %83.3 | 0.833 | 934.5 | 0.345 A9

%33.3 0333 | 9575.0 | 0.750 | 04667 | 0.667 | 04257 | 0.257 A10

%16.7 0.167 %8.30 | 0.830 %16.7 | 0.167 | 9465.20 | 0.520 Al1l

%000 0.000 %000 0.000 %000 0.000 %000 | 0.000 A12
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Marginal Utility
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0,84 0,86 0,88 0,2

Efficiency Flixibility

)

1
0,8
0,6

0,4

Marginal Utility
Marginal Utility

0,2
0
(V) 0,75
0,2 0}7 0,75 0,8
Durability Reability
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V(A;) = z w; * Vi (A;)

i=1
i 6 Loyl ads i (3 5Ll ) Gl 3 3L B pmall s

) B e e (13-02 50 st RightChoice” _a.asali Ul

o T 2 g s o b et et R
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@ ABDELK-1 oo

Frontier Analysis : Select the best product

Product 1, 66706116

Product 2, 60.310787

g Product §, 53.373207
Product 6, 5119 Product 7, 51,6018

Product 10, 46 685134

Product 4, 452804

Product 11, 40.588818

Product 12, 32.801640

“alue of Select the best product

|I Product 1 M Product2 O Product3 MProduct4 [ ProductS B Products W Product? MW Productd M Product9 M Product 10 @ Product 11 M Product 12 I

RightChoice z, Je sluze¥l cmlll slis) o 1 bl

Sl e oot Sey sl L 3 Ventana Systems <k . RightChoice ks ¢ ?
.http://www.ventanasystems.co.uk/
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e (i) ) () 2 Jutd
1 P[ V(A1)]-66.70 V(A1)=0.6670 Al
3 P[ V(A2)]-60.31 V(A2)-0.6031 A2
5 P[ V(A3)]-54.57 V(A3)=-0.5457 A3

10 P[ V(A4)]-45.28 V(A4)=0.4528 Ad
4 P[ V(A5)]-59.21 V(A5)-0.5921 As
8 P[ V(AG)|=51.15 V(A6)-0.5115 A6
7 P[ V(A7)]=51.60 V(A7y-0.5160 A7
2 P[ V(A8)]-63.67 V(A8)=0.6367 A8
6 P[ V(A9)]=53.37 V(A9)=0.5337 A9
9 P[ V(A10)]=46.68 V(A10y=0.4668 A10
" P[ V(A11,]-40.58 V(A11)-0.4058 ALl
12 P[ V(A12)]-32.80 V(A12)-0.3280 At

EU)sas] e 1 ydbeaad!

e sloze VU Bodll 3l By o Szl Sl Uil a6 oDlel gk

2 $1(97160) ¥ A1l OF oSl il sy . ST 2L ol ol
UV ol A2 mald ¢ (1171000 ) U1 of A8 ) & caedll sl 7Y
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OPTIMISATION

G1: 4587.12x, + 4891.34x, + 5123.42x; + 5627.95x, + 7184.25xs +
9761.98x;; + 15102.35%;, — py < 6600000

G2: 17.20x; + 16.80x, + 16.66x3 + 16x, + 16.93x5 + 16.40x, + 15.87x, +
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G3: 10012.88x, + 14308.66x, + 17876.58x3 + 23472.05x, + 16515.75xs +
23504.74x, + 40435.39x, + 45473.46xg + 17840.48x, + 26074.15%,( +
41438.02x,; + 46097.65x,, + n, = 3600000

G4: 33xq + 41x; + 49x3 + 62x4 + 45%x5 + 52x¢ + 69x7 + 91xg + 61x9 + 77x1¢ +
88X11 + 103X12 +n4 —py = 59400

G5: 0218X1 + 0215X2 + 0214X3 + 0201X4 + 0169X5 + 0154X6 + 0158X7 +
0.146xg + 0.142x¢ + 0.132x40 + 0.108%y; + 0.102x, + ng > 429

G6: 0.87x; + 0.86x, + 0.83x; + 0.82x, + 0.86xs + 0.85x, + 0.84x, + 0.83xg +
O.86X9 + 0.85X10 + 0.82X11 + 0.81X12 + Ng > 1716

G7: 0.84x; + 0.82x, + 0.81x; + 0.78x, + 0.81xs + 0.79x¢ + 0.77%; + 0.76xg +
O.82X9 + 0.81X10 + 0.73X11 + 0.72X12 + ny > 1716

G8: 0.77x4 + 0.74x, + 0.73x3 + 0.70x4 + 0.79%x5 + 0.74x¢ + 0.69x; + 0.67xg +
0.77%9 + 0.71x19 + 0.69%x11 + 0.67%x1, — pg = 780

G8: 0.77x; + 0.74x, + 0.73x5 + 0.70x, + 0.79x + 0.74x, + 0.69x, +
0.67X8 + 0.77X9 + 0.71X10 + 0.69X11 + 0.67X12 + ng < 960

ST

Cl:x, + 2x4 = 270
C2: x5 + x; = 294
C3:xg = 186
C4:xgs = 66

:C\.o...J‘ (,.33

& Alailly Aege i e AN Jome Ol el ALl 5 olsl Jgad) glas
RIS DO S IS P U P P U I KPS S [ I RSP U [JPAN]
L}Lﬂ\ Joddly . LAl dsess 4 s2r S CLEJ\ Cgms 45 sl LY L}L«b—\[\

Al el Ll o3 gl
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n

780 — 480 780 960 960 + 480 1716 — 1200 1716

v

VAN dsd ALl 3 el (gt e slazeVL U sl e pleaad!

Bnall 33y Segll DIV 42 #3568 2l ¢ WL Sleglal) ST e slazeVL

s )

MAXa =0.23 u1 +0.16 uy + 0.33 u3 + 0.02 uy + 0.05 pg +
0.07 pg + 0.11 u7 + 0.003 pug

ST

G1: 4587.12x; + 4891.34x, + 5123.42x; + 5627.95x, + 7184.25xs +
7895.26xs + 8064.61x; + 10226.54xg + 8659.52x9 + 9625.85x;, +
9761.98x;, + 15102.35x;, — p; < 6600000

Wy + (1/66000) xp; = 1;n(1) =0

G2: 17.20x; + 16.80x, + 16.66x; + 16x, + 16.93x5 + 16.40x¢ + 15.87x, +
15.20xg + 16.13x0 + 15.73x19 + 15.20%;; + 14.40%x;, + 1y = 18000
Uy + (1/3600) *Ny = 1; b2 = 0

G3: 10012.88x, + 14308.66x, + 17876.58x3 + 23472.05x, + 16515.75xs +

41438.02x4;, + 46097.65x,, + n, = 3600000
us +(1/360000) *xn3 =1; p3 =0

G4: 33xq + 41x;, + 49x3 + 62x4 + 45%x5 + 52x¢ + 69x7 + 91xg + 61x9 + 77x1¢ +
88X11 + 103X12 + Ny —pg = 59400
Hg +(1/29700 * ny + (1/29700) xpy = 1
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G5: 0.218x; + 0.215x, + 0.214x3 + 0.201x, + 0.169xs + 0.154x, + 0.158%, +
0.146X8 + 0142X9 + 0.132X10 + 0.108X11 + 0.102X12 + Ng > 429
s+ (1/300) *ns =1; ps =0

G6: 0.87x, + 0.86%, + 0.83x5 + 0.82x, + 0.86xs + 0.85x, + 0.84x, + 0.83x5 +
0.86X9 + 0.85X10 + 0.82X11 + 0.81X12 + Ng > 1716
e +(1/1200) *ng =1; pg =0

G7: 0.84x, + 0.82x, + 0.81x5 + 0.78x, + 0.81xs + 0.79% + 0.77x, + 0.76x5 +
O.82X9 + 0.81X10 + 0.73X11 + 0.72X12 + ny > 1716
U7 +(1/1200)*n; =1: p; =0

(G8: 0.77x, + 0.74x, + 0.73x3 + 0.70x, + 0.79x5 + 0.74x4 + 0.69x; + 0.67xg +
0.77%9 + 0.71x50 + 0.69x1; + 0.67x;, — pg = 780
{ G8: 0.77x; + 0.74x, + 0.73x3 + 0.70x, + 0.79x5 + 0.74x¢ + 0.69x; + 0.67x5 +
0.77x9 + 0.71x19 + 0.69x1; + 0.67x;, + ng < 960

g + (1/480) * ng + (1/480) * pg = 1

C1:x, + 2xg = 270
C2: x5 + x; > 294
C3: x5 > 186

C4: x5 = 66

Jamll sl (14 5=l JasTy LINGO (Schrage, 2009)  zeobiy Jlenzals
WS el Ss ade

(15 NTRE 5l LA Clpaee @

302.9356 = X1
138.0000 = X2
0.000000 = X3
0.000000 = X4
294.0000 = X5
66.00000 = X6
0.000000 = X7
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186.0000 = X8
0.000000 = X9
0.000000 = X10

0.000000 = X11
0.000000 = X12

JUS" il e S oy @ ) e g ) ST DT e e

OB Mo 3pab Losidl) 373 OF Wy i) julae IS o Jand gl 3es V) o Lo ls] 8
33l 1385 9%160 5 - 0l 303 ) Cllany 2l S szt (I s
117400  ¢5 o w55l 66 5 117250 ¢ oo 51 294 5 9°250 ¢ o
1171000 ¢5 oo —ssf 186

(16 23y glli sty 231290 olpad) @

00.00000 = N1
1584.088 = N2
00.00000 = N3
10157.12 = N4
246.2840 = N5
870.4460 = N6
916.7341 = N7
218.8996 = N8
00.00000 = P1
00.00000 = P2
00.00000 = P3
00.00000 = P4
00.00000 = P5
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00.00000 = P6
00.00000 = PY7
00.00000 = P8

Ni o alldl (g5mms o B bs b 41 gl o) 23141 olpadd) Jak

ol oed Bl el o (alledl Gt o WL SULANY 2 (i=1,...8)
o5 bl LA T P 100wy Wad w5 () Wy @ikl JoY o)
1584.088 ek (3393 (Syims) U bl B4 Lty (0,00 g ol (g2
Al 21y (10157.12 ek 2L (S3gll) ol Gubl bl L adladl) (g9

A 3 USUl) oLl bl 3£y (246.2840  Aek (bl Lgye) el
916.7341 ek (zx) A3sse) mldl CGudl 341y (8704460 Aedy (gl
SBLAY » (1=1,...,8) Pi Layo .218.8996  dendy (gl Glie) el 2udl

) peodas ) el (ggmms s (g any b OF G bl (g5t e Al

P1=P2=P3=P4=P5=P6=P7=P8= 0.00 sMsi cal.:.J\ ol LS Al e
(16 gl jbi) B RT JQ el slas¥I Jlgs ooy Gy @

1.000000 = U1
0.5599757 = U2
1.000000 = U3
0.6580093 = U4
0.1790532 = U5
0.2746283 = U6
0.2360549 = U7
0.5439592 = U8
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MODEL:

SETE:

DECISION SET / 1..12/:X;
DEVIATION SET / 1..8 / : n,p;
u SET / 1..8 / @ w

endsets

max=0.23*u(1)+0.16%u(2)+0.33%u(3)+0.02*u(4) +0.05%u(5) +0.07*u(6) +0.11*u(7) +0.03*u(8);
4587.12%x(1)+4891.34%x(2) +5123.42%x (3) +5627.95¥x (4) +7184.25%x (5)+7895.26%x (6) +8064.61*x(7)
+10226.54%x(8)48659.52%x(9)+9625.85%x(10) +9761. 98*x (11)+15102.35*x (12) -p (1) <=6600000;
u(1)+(1/66000) *p(1)=1;

n(l)=0;

17.20%x(1)+16.80*x(2) +16.66*x (3) +16%x (4) +16.93¥x (5) +16.40%x (6) +15.87*x(7) +15.20%x (8) +16.13*x(9) +
15.73*x(10) +15.20%x (11) +14.40*x (12) +n (2) >=18000;

u(2)+(1/3600) *n(2)=1;

p(2)=0;

10012.88%x(1)+14308.66%x (2)+17876.58%x (3) +23472.05%x (4) +16515.75%x (5)+23504.74*x (6) +40435.3%9%x (7) +
45473.46%x(8)+17840.48%x(9)+26074.15*x (10)+41438.02*x (11)+46097.65%x (12) +n(3) »=3600000;
u(3)+(1/360000) *n (3)=1;

p(3)=0;

33%: (1) +41%x (2) +49%x (3) +62*x (4) +45*x (5) +52%x (6) +69*x (T7) +91*x (8) +61*x (8) +77*x (10) +88*x (11) +103%*x (12) +n(4) -p (4)=58400;
u(4)+(1/29700) *n(4)+(1/29700) *p (4)=1;

0.218%x(1)+0.215%x(2)+0.214*x(3)+0.201*x(4)+0.165*x(5)+0.154*x (6)+0.1568*x(7)+0.146*x (8) +0.142*x(9) +0.132*x (10} +0.108*x (11) +
0.102%x(12) +n(5) »=429;

u(5)+(1/300) *n(5)=1;

p(5)=0;

0.87%g(1)40.86%2(2) 40.83%x(3) 40. 82 (4) 40. 86%x (5) +0.85¥x (6) +0. B4¥y (7)+0.83%x (8) +0. B6%2(9) 40,8542 (10) 40,824 (11)40.81%x (12) 40 (6)>= 1716;
u(6)4(1/1200)*n(6)=1;
p(6]=0;

0.84%g (1)40.82%2(2) 40.81%x (3) 40. 78% (4)#0. B1%x (5) 40 79¥x (6) 40, T7¥x (7)+0.76% (8) +0.82%2(9) 40. 814 (10)40. 73%x (11)40. 72% (12) 4n.(7)>= 1716;
u{7)4(1/1200) 40 (7)=L;
p(7=0;

0. 77 (1)+0. T4 (2)+0.73*x (3) 40, T0%x (4) 40, 79%x(3) $0. 4% (€) +0. 6% (T) +0. 7% (8) +0. 7T*x (9) +0. 71¥x (10) +0. 6%*x (11) 40, €T*x (12) -p (8) <= 780;
0. 772 (1)+0. T4 (2) +0.73%x (3) 10, T0%x (4) 40, 79%2(5) $0. T4¥x (6) £0. 6%*x (7) £0. 7% (8) +0. 7T*x (9) +0. 71*x (10) £0. 69 (11) 40, €T*x (12) +n (8) >=0¢0;
0 (8)+({1/480) ¥n(8) + (1/480) *p(8)=L;

X(2)+x(6) +x(6)>=270;

x(2)+x(7)>=2%4;

x(8)5=186;

x(6)>=66;

x(6)>=20;

end
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Global optimal solution found.

Chijectiwve wvalue: 0.T7332178

Infeasibilities: 0.000000

Total solwver iterations: =]

Elapsed runtime seconds: 1.33

Model Class: LP

Total wariables: 30

Honlinear wvariables: L8]

Integer wvariables: (2]

Total constraints: 23

Honlinear constraints: ]

Total nonzeros: 151

Honlinear nonzeros: ]

Variable WValue REeduced Cost

i 1) 302 .93568 0.000000
X 2) 138.0000 Q.000000
i 3) O.000000 0.1382584E-03
i 4) 0.000000 0.278607TT2E-03
X 5) 294 .0000 Q.000000
i &) 66.00000 0.000000
([ T) 0.000000 0.2355T702E-03
X 8) 186.0000 Q.000000
i =) 0.000000 0.9305751E-03
X 10) 0.000000 0.1154920E-02
X 11 0.000000 0.1215044E-02
X 12) 0.000000 0.240T7149E-02

2 Sty ALy damsl) U121 116 gl

M{ 1) 0.000000 0.000000
M{ 2) 1584.088 0.000000
M{ 3) 0.000000 0.916666TE-0D6
N 4) 10157.12 0.000000
N{ 5] 246.2840 0.000000
N{ &) 870.4460 0.000000
¥i 7) 916.7341 0.000000
N{ 8) 218.899¢ 0.000000
P 1) 0.000000 0.3267092E-05
E{ 2) 0.000000 0.000000
BE{ 3) 0.000000 0.000000
E{ 4) 0.000000 0.1346801E-05
BE{ 5) 0.000000 0.000000
P &) 0.000000 0.000000
B{ 7} 0.000000 0.000000
E{ B) 0.000000 0.6250000E-04
U 1) 1.000000 0.000000
Ui 2) 0.5598757 0.000000
U 3) 1.000000 0.000000
U 4) 0.6580083 0.000000
U{ 5) 0.1790532 0.000000
U &) 0.2746283 0.000000
U{ 7) 0.2360549 0.000000
U 8) 0.5439582 0.000000
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Row 5lack or Surplus Dual Price

1 0.7332178 1.000000

2 0.000000 0.2177565E-06

3 0.000000 0.2300000

4 0.000000 0.000000

5 0.000000 -0.4444444FE-04

] 0.000000 0.1600000

7 0.000000 0.000000

8 0.1627286E+08 0.000000

9 0.000000 0.3300000
10 0.000000 0.000000
11 0.000000 -0.6734007TE-06
12 0.000000 0.2000000E-D1
13 0.000000 -0.166666TE-03
14 0.000000 0.5000000E-D1
15 0.000000 0.000000
16 0.000000 -0.5833333E-04
17 0.000000 0.7000000E-D1
18 0.000000 0.000000
19 0.000000 -0.916666TE-D4
20 0.000000 0.1100000
21 0.000000 0.000000
22 38.89958 0.000000
23 0.000000 -0.6250000E-04
24 0.000000 0.3000000E-D1
25 0.000000 -0.8342811E-04
26 0.000000 -0.5797110E-03
27 0.000000 -0.1305768E-02
28 0.000000 -0.5945652E-03
29 4§.00000 0.000000
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Résumé: Cette étude présente les concepts de base de I’analyse du réseau de valeur dans
les entreprises industrielles, ainsi que d’une panoplie de méthodes d’analyse multicritére
qui appui le décideur dans la gestion de ce réseau. Une étude empirique a été réalisée au
niveau de I’entreprise trans-Canal Ouest, le modeéle englobe les principales variables qui
affectent la valeur des produits et réfléchi sur la valeur totale de cette entreprise. Puis
mettre en évidence l'applicabilité de la méthodologie d’analyse multicritére pour résoudre
ce modele a travers ’application de deux acces fondamentale, le premier acces c’est
I’organisation des produits selon le degré de valeur créée en s’appuient sur la méthode
d’utilité a caractére multiple (MAUT), le deuxiéme & travers la planification des produits
selon la méthode de programmation a objectifs vagues (FGP). L’étude a conclu que, si le
diagnostic des normes de valeur au niveau du réseau est optimal, alors I’analyse
multicritere fournit une image claire pour les décideurs sur les priorités des produits dans le
processus de création de valeur a I’échelle de 1’entreprise.

Mots cles : Entreprise industrielle, Performances, Réseau de valeur, Prise de décision,
Analyse multicritére.

abstract: This study provides basic concepts to analyze the value network in industrial
enterprises, it also offers a range of multi-criteria decision analysis methods which support
the decision-maker in the rationalization of its decisions concerning the management of
this network. An Empirical Study was conducted in Trans Canal West (TRANS-CANAL
OUEST) foundation based on the perception of a model which includes key variables that
affect the products value and has a reflection on the total value of this institution. The
study showed how to run the multi-criteria decision analysis method to resolve this model
by applying two basic entrances, the first one is related to products ordering according to
their degree of value creation depending on the multiattribute utility theory(MAUT)
method, the second one is about products planification based on the fuzzy goal
programming method (FGP) . The study concluded that if the value criteria diagnosis on
the network level is optimum then the multi-criteria decision analysis provides a clear
picture to the decision-makers about the priorities of the products in the process of value
creation in the enterprise.

Key words: Industrial enterprises, performance, value network, decision-making, multi-
criteria decision analysis.



