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Globalization of market and diversification of customers’ needs make enterprises to collaboration of participants
in supply chain. To establish collaboration, supply chain must have the flexibility and reconfigurability, which
are supported by fractal based supply chain management (FrSCM). In this paper, base on the FrSCM, for-
mulation of trust model among the enterprises in the supply chain, and development of profit sharing strategies
in the supply chain based on the trust model are investigated. To evaluate trust model, generation of enterprise's
goal and its description, extraction and systematic composition of trust factors and trust evaluation are
investigated. Based on the developed model, we developed the fuzzy inference engine to evaluate the trust value
in terms of numerical value. And then revenue sharing strategies are developed based on the fractal concept and
trust model for the collaborative SCM. The fractal concept is used to obtain the optimal production and
transportation plans. In addition, the trust model will be integrated into the RS model. In such an RS model, the
supply chain will obtain the maximum total profit and profit of each participant depends on its trust value.
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Figure 1. Functional modules in the fractal(Ryu and Jung, 2003)
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Figure 7. Trust factors in real enterprise(Modified from Msanjila and Afsarmanesh, 2008)
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Table 1. Fuzzy rule

IF AND THEN
P1 p: Trust
Low Low Good
Low Medium Good
Low High Normal
Medium Low Good
Medium Medium Normal
Medium High Bad
High Low Normal
High Medium Bad
High High Bad
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Fractal Proxy Server
Description:

- cost

- scale

S UEREES

P retail price per unit

q order quantity of the final product

g total production quantity of an -1 .
asset of member j T

4 order quantity of an asset from =1, 2, -, N
member i to member j j=23 -, N

R(g) member 1’s total revenue

N number of members in the supply chain

C(q) production cost of member j j=1,2 N

((g) total cost of supply chain

H»(qj) expected profit of member j j=12 =, N
II,(g) expected profit of the supply chain

S set that contains all the direct _
upstream members of member j J
set that contains all the direct
downstream members of member j J

!

The decision variable

w;; wholesale price that member j charges member i
per unit

wholesale price factor of wj

D, member j’s share of the
revenue generated from each
unit

i j=1,2 N

o YA FASE FFY B9 v &

D, +AD;

Rulebases

If x is high and y is high and z is good

then trust-value is high

If x is high and y is slightly high and z is bad

then trust-value is medium

If x is low and y is not high and z is normal

then trust-value is low

If x is medium and y is low and z is very good

then trust-value is medium

<

...1

- asset, etc. Pre- (| X| > .. . |™|Fuzzy Inference Defuzzi-

Result: .| =»|| ¥ | =»| Fuzzification |=| . y Trust-value
- lateness Factors of processing | z -»> bl Engine fication

- defectiveness | concern

- quality

- etc.

Figure 11. Fuzzy inference model for trust evaluation(Mun ef al., 2011)
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Figure 12. Supply chain model for exemplary scenario
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Table 2. Profit of the traditional market

Member Profit($) Percentage(%)
1 8010.6 304
2 6980.4 26.5
3 6481.8 24.6
4 4861.4 18.5
Supply Chain 26334.2 100.0
Table 3. Parameters and decision variables
Member A, Ay a A,
1 0.078 / / 1.65%
2 0.037 / / 0.80%
3 -0.052 3.55% 0.68 -1.12%
4 -0.063 2.66% 0.42 -1.33%
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Table 4. Result of the exemplary scenario
Profit($)
Member Traditional | Basic RS | Extended RS
market contract contract
1 8010.6 9360.5 9864.6
2 6980.4 8156.7 8395.8
3 6481.8 7574.1 7238.1
4 4861.4 5680.6 52734
Supply chain | 263342 30771.9 30771.9
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