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Shapley value to support trading
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“Instantiation of reliability and cost™ =
models with data(1/3)

Input data on Falure modes, actvities and probabilities Tor each supplier

Failure mode  Probabihty Survival FProbability Talure mode § for suppher § 15 realised through activity &
Falure mode reahsed  probabihite at 100
in operation Lime units
(@) Supplier 1 i=1,j=1,....5 k= 1,....06)
l 2 3 4 5 fi
l 0.1 1.9904 0.9 0.1 i 0 i .1
2 0.5 (0.955() 0.7 0.9 0 0.1 0.3 .05
3 0.2 09050 0.8 0.1 0 0 0.2 0.0z
4 0.1 10,9050 0.5 .01 0.5 0 0.3 .1
5 0.6 09050 0.5 0 0 0.4 0.2z 0.06
(b) Supplier 2(i=1,j=1,2, k=112
l 0.5 0. 3680 0.9 0.1
2 0.3 0.9050 005 0.8
iSuppher 3 (i=3,ij=1, 2, k=1, 3
l 2
l 0.3 10159500 0.5 .15
2 0.z 09900 .6 0.75
d) Suppher 4 (i=4, j=1,.... 0 k=1,...8
l 2 3 4 5 fi 7
l 0.9 0. 3680 0.1 0.05 0.2 0.3 0.5 i 0.75
2 0.8 10,9050 0.3 .06 .05 005 0.1 i i
3 0.75 09050 0.1 0.01 i 00l 0 0.05 0




“Instantiation of reliability. and cost™
models with data(2/3)

Table 2
Input data on costs of activities for each supplier

Supplier (i) Cost of activity (Cy)

1 2 3 R 3 & 7 8
1 100 10 3 25 30 S0
2 100 100
3 10 20)
4 10 10 20) 30 20 21 45 10
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“Instantiation of reliability. and cost =
models with data(3/3)

Table 3
Reliability estimates, targets and expected activity costs witlf no coalitions

Supplier Target Estimated Optimal set Expected
(7) reliability design activities Activity costs
( Ka) Reliability
R(100)

1 0.95 0.92 4,5 55

2 0.95 0.66 1,2 200

3 0.95 0.995 MNone ()

g 0.85 0.37 1,2, 57 105

Svstem 0.73 0.22 360
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€omputing the shapley valueto: =" =
support trading between coalitions

Table 4

Share of savings Lo supphers I’unnimpul::d using Shapley value

Suppher coahtion Total cost Marginal contnbutions of each suppher [vl2 U 1)) = ol 2] Weight

2Uii} 3,3, Gy |ZIN|N] = |£] = T}
W vk i=1 =2 =1 =4 |¥]!

None ) 0 f ] 0 (.23

1,2 30 5 50 (.083

1,3 305 55 55 (083

1,4 13 [ [ (083

2,3 26 1K) 1] (.083

2.4 280 i 80 (.083

14 x| 30 L] (.083

1,23 205 55 LK) 105 (083

1,3, 4 295 15 55 [ (083

1,2, 4 265 15 83 43 (.083

2,14 24 1K) 5l L] (.083

1,2,3,4 0 Ca 93 63 ; 025

Expected, share ¢; 2583 66.67 49.17 18.13
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