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The decision matrix is normalized as:
Pij = x:‘;'/zzr'zlxr;
The information entropy for each index is defined as:
E; = —(Inm)™* X, p;;Inpy;
and the weight obtained from information entropy is expressed as follows:
. n
w; = (1—E)/(n — i<, Ey)
where 0 = w; < land Y7_,w; = 1.
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where %;; is the performance rating of alternative A;with respect to criterion C; evaluated by k™ expert, and

2(k) (k) (k) _ (k)
X = (Ii}. S, Uy
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R=[ry] _i=12..m j=12..n (6)

Then, the normalization process can be performed by (7,8).
1.. - . 3 . :
iy = (%sz—'i) u’ = max{u;:i = 1,2,...,m} (for benefit criteria) (7)

o e |

[P P

o=+ L L. =min{lL.:i = iteri (

fiy = (u]_;_,m]_;_,iu), 7 =min{l;:i=12,..,m} (for cost criteria) (8)
or we can set the best aspired level ;" and j =1,2...., n is equal one; otherwise, the worst is zero. The normalized ;;
is still triangular fuzzy numbers. The weighted fuzzy normalized decision matrix is shown as matrix (9).

V=[p;] ,i=12..m j=12,..,n )
where

Dy = D, ®W,. (10)

mxn’

(FNIS) s I o) 6L‘> o|) 9 (FPIS) d)b Lﬂ ol Cde J:> ol) Oy 3 ‘alf

According to the weighted normalized fuzzy-decision matrix, we know that the elements #;; are normalized
positive TEN and their ranges belong to the closed interval [0. 1]. Then, we can define the FPIS A™ (aspiration levels)
and FNIS A- (the worst levels) as (11), (12):

AT = (DL, 73, ... Tn) (11)

AT = (UL, 73, .., 0y) (12)

where

77 = (1,1,1)@W; = (lw;, mw;, uwy)and 7 = (0,0,0);j = 1.2, .., n. (13)

At and A- , di and d;

Jo o alg e Jolss FPIS, FNIS 5 4535 2 (gl blae demlns 4 15
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df =Xr,d(vy.0), i=12,...m j=12,..n (14)
di =Xid(vy, 77 ), i=12,...m; j=12,..n (15)

d(4,B) = \E[(a1 —by)? + (ay — by)? + (az — bs)?] (16)
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Very low (VL) (0.0, 0.0, 0.1)
Low (L) (0.0, 0.1, 0.3)
Medium low (ML) (0.1, 0.3, 0.5)
Medium (M) (0.3,0.5,0.7)
Medium high (MH) (0.5,0.7,0.9)
High (H) (0.7,0.9,1.0)
Very high (VH) (0.9, 1.0, 1.0)

S T e e T g

Alternatives Quality (C1) On time delivery (C2)  Performance history (C3) Supply risk (C4) Demand risk (C5)

Al 074 079 087 054 0.6l 0.69 0.53 0.60 0.66 0.19 023 028 024 034 040
A2 052 059 064 064 072 0381 0.73 0.79 0.84 0.17 021 026 0.16 024 032
A3 067 081 095 074 0383 0.94 0.84 0.89 0.93 021 029 035 031 036 042
A4 0.68 073 079 0.81 0.91 1.00 0.71 0.79 0.85 023 026 032 023 030 037




GBS e il ¥ fpan

Alternatives  Manufacturing risk (C6)  Logistics risk (C7)  Information risk (C8)  Environment risk (C9)

Al 0.13 0.19 0.25 0.17 021 027 023 028 032 025 030 035
A2 0.18 0.24 030 018 025 030 021 026 031 0.25 0.31 0.36
A3 0.21 0.26 0.31 0.11 019 026 027 032 039 028 034 040
A4 0.17 0.25 0.32 020 0260 032 022 027 034 022 028 0.35
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008 peald il lora ol ¥ g
Alternative
s

Al 0.8010

Cl

A2 0.5833
A3 0.8103
Ad 0.7297
E; 0.9942
Wi 0.1205
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Alternatives Quality (C1) On time delivery (C2)  Performance history (C3) Supply risk (C4) Demand risk (C5)

Al 0.09 0.10 011 009 010 0.11 0.08 0.09 0.10 0.09 007 006 011 0.08 0.07
A2 0.07 008 0.10 011 013 0.12 0.13 0.13 0.10 008 0.06 0.17 0.12 0.09
A3 0.08 . 012 012 013 015 0.13 0.14 0.15 0.08 0.06 005 009 008 0.06
A4 0.09 0.10 0.13 0.14 0.16 0.11 0.13 0.14 0.07 006 005 012 0.09 0.07

peoliesas b gole g3l8 5 8 et s Sl B g0

Alternatives  Manufacturing risk (C6)  Logistics risk (C7)  Information risk (C8)  Environment risk (C9)

Al 0.10 0.07 0.06 0.08 006 005 005 004 004 0.03 0.02 0.02
A2 0.10 0.07 0.06 0.07 005 005 005 004 004 003 0.02 0.02
A3 0.07 0.05 0.04 0.12 007 005 004 004 003 002 002 0.02
A4 0.08 0.06 0.04 0.07 005 0.04 005 004 003 003 0.02 0.02

Alternatives

Al
A2
A3
A4
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