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Abstract 

In the collaborative planning, forecasting and replenishment (CPFR) process of supply chain 
management, the distributor is the leading “tie” between manufacturer and customer, a key figure in 
collecting marketing information, reducing the demand uncertainty and improving customer 
satisfaction. In the CPFR process, by making reasonable evaluations and selections the distributors can 
ensure smooth distribution channels and enhance the competitiveness of the entire supply chain. As a 
result, distributor evaluation and selection is a pivotal step in the process of supply chain management. 
In order to improve the validity and reliability of the evaluation and selection model, this paper 
proposes a decision model based on Intuitionistic Fuzzy-TODIM (IF-TODIM) and carries out example 
calculation and simulation analysis. Firstly, the CPFR process of the existing supply chain 
management method and the evaluation indicator system of the distributors were analysed. The next 
stage was to establish a selection criteria system (which the CPFR process requires) and then create an 
evaluation model based on the IF-TODIM selection model and prospect theory. Uncertainty and risk 
aversion were full considered in the distributor evaluation and selection model for the manufacturers. 
Finally an example calculation process and the simulation analysis revealed that the model displayed 
operability and effectiveness, can effectively solve the problem of distributor selection under 
uncertainty condition and help manufacturers determine the optimal distributor partners quickly, at the 
same time maximizing the choice of avoiding enterprise risk. 
(Received, processed and accepted by the Chinese Representative Office.) 

Key Words: Distributor Evaluation and Selection, Evaluation and Selection Indicator System, 
Intuitionistic Fuzzy Set, TODIM, Prospect Theory 

1. INTRODUCTION  

Collaborative planning, forecasting and replenishment (CPFR) is a new method of supply 
chain management. By means of collaborative management of business and information 
sharing, manufacturers can improve the partnership with distributors and suppliers, enhancing 
the accuracy of demand forecasting by narrowing the differences between the demand and 
supply. This eventually leads to improvements in supply chain efficiency, reducing inventory 
and promoting customer satisfaction. 

In the CPFR process for the core manufacturing enterprises, distributor evaluation and 
supplier selection both occupy very important positions. This thesis focuses on the former. 
Firstly, distributors, as the primary "tie" between manufacturers and customers, are closer to 
the downstream customers than manufacturers. They collect marketing information and work 
as the information centre in the CPFR process. Manufacturers operate at a distance from 
customers, and so are not sensitive enough to changes in the market, thus can only rely on 
distributors to establish a forecasting system to reduce the demand uncertainty and decrease 
the bullwhip effect. Secondly, distributors are the service provider and have greater contact 
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with customers. This allows them direct reflecting the service level of the supply chain and 
places them at the influential core for customer satisfaction. Distributor management includes 
distributor evaluation and selection, incentive and performance assessment. The method used 
to evaluate and select the distributors occupies a very important position and is the foundation 
of distributor management. Therefore, reasonable evaluation and selection to the distributors 
can ensure smooth distribution channels in the CPFR process, so that the competitiveness of 
the whole supply chain can be increased. 

At present, a large number of studies on distributor evaluation and selection that have 
been carried out by scholars are mainly in two categories. The first category is about 
developing selection criteria and indicators, the other is to construct the selection method and 
model. In the evaluation indicator system research, the earliest specialist Berndel, designed 20 
indicators to select channel members for the industrial goods (not consumer goods) 
production enterprises. The core indicator for the distributor was the sales level. The study 
still has a realistic significance today [1]. The distributor evaluation and selection criteria 
proposed by Pegram in the 1960s are regarded as the most comprehensive and the most 
influential. He carried out empirical analysis on more than 200 manufacturers in the United 
States and Canada, condensed to just 10 indicators to select the channel member, including 
product line, market coverage, continuity of management and other creative ones [1]. From 
then on, many scholars have carried out further research on distributor evaluation indicators. 
Mohr and Nevin [2] deemed satisfaction and sales as the key indicators. Jonsson and Zineldin 
[3] proposed a conceptual model based on the behaviour relationship between suppliers and 
distributors, which shows that a good reputation and a close relationship are the key variables 
to keep long-term cooperation and trust between enterprises. Lin and Chen [4] focused on 
marketing, supply chain, and logistics literature, investigating their influences. The method 
and modelling of the distributor evaluation and selection is similar to that of the supplier 
selection and cooperative partner selection, all of which are mainly focused on the fuzzy 
inference method [5], the knowledge based system method [6-7], the rough set theory method 
[8], the neural network [9], the hybrid method [10-12] and so on. 

So far, the research on a distributor evaluation indicator system and selection method has 
made substantial progress. The evaluation index is no longer limited to several mandatory 
indexes such as sales and market share, and pays more attention to the soft power such as 
supply chain coordination development. Distributor selection method research has 
experienced periods of growth in the amount of quantitative and qualitative research as well 
as some combined research. It is no longer limited to a single evaluation method but makes 
use of the advantages of all methods so as to reduce the limitations, which in turn makes the 
results more credible and the application range wider. However, there are still some 
shortcomings in the current evaluation system and selection decision model which are mainly 
manifested in the following two aspects: 

(1) The distributor selection method doesn’t take the possibility of change of the 
decision-makers’ subjective evaluation into account. In fact during the selection process, 
quantitative data and qualitative data usually need to be dealt with at the same time. Even the 
uncertain data information can have an effect on decision making because the selection 
criteria and attributes can’t be quantitative and there is also some influence from decision-
makers’ subjective factors. At present, a lot of research scholars have turned to the uncertainty 
field using rough set or fuzzy set theory to deal with the impact of uncertainty information on 
decision making. However, the rough set theory requires discrete data with large sample sizes 
and strong statistical rules, so the calculation is large and it’s easy to fail to extract the 
decision rules. Fuzzy set theory deals with the vagueness by the membership function, which 
takes the compliance of the distributors’ actual situation into account to evaluate the 
enterprises expected value, but without considering the possibility of uncertainty and change 
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that is produced by decision-makers' subjective evaluation, so there are further improvements 
to be made. 

(2) Distributor evaluation and selection process is often based on supply chain 
coordination mechanism (CPFR process is one of them). Thus the decision-makers with 
manufacturing enterprises as the core often have psychological behaviours such as relying on 
reference and risks aversion for benefit maximization and long-term partnerships. So far, none 
of the existing models for distributor evaluation have considered these psychological factors. 

In this paper, the problem of distributor evaluation and selection based on the 
Intuitionistic Fuzzy TODIM method using the CPFR process was studied. Intuitionistic fuzzy 
theory can not only describe the compliance and difference of the distributor actual 
performance with manufacturers expectation, but also can describe the possibility of the 
decision-makers’ neutral and hesitant attitude, leading to a more scientific evaluation of the 
distributors’ actual performance from two categories. Besides, because of its natural data 
characteristics intuitionistic fuzzy number doesn’t need to be standardized, so the calculation 
workload is greatly reduced. For the evaluation method, this paper selected the TODIM 
method based on prospect theory, which: fully considered psychological behaviours of the 
decision makers and constructed a pairwise comparison matrix for the evaluated distributors 
to determine each dominance degree for further comparison; made simulation analysis by the 
variation of loss aversion parameter; and obtained decision makers evaluation results under 
different risk preferences. Through the decision model based on IF-TODIM, the distributor 
evaluation and selection becomes more scientific, objective and easily operated. 

2. DISTRIBUTOR EVALUATION AND SELECTION SYSTEM BY THE 

CPFR PROCESS 

2.1  CPFR model based on supply chain 

Based on CFAR (Collaborative Forecast And Replenishment), CPFR is designed for further 
promotion of the collaborative planning of the enterprises in the supply chain. Cooperative 
enterprises not only implement collaborative forecasting and replenishment, but also share 
their internal plan work (e.g., production planning, inventory planning, distribution planning, 
marketing planning, etc.) in the supply chain network and invite other cooperative enterprises 
to participate into the process of plan formulation and implementation. This successfully 
makes use of the Internet to achieve cooperation across the supply chain members and 
provides better forecasting, planning and replenishment with the shared information resources. 

In CPFR, the main work includes four aspects: 
(1) Collaboration: Only when the upstream and downstream enterprises in the supply 

chain establish a common goal, can the overall performance be improved and the 
comprehensive benefits can be achieved. 

(2) Planning: To achieve the common goal, the enterprises in the supply chain need to 
make collaborative planning including product promotion, inventory change policy, product 
import, termination policy, sales activity and storage classification, etc. 

(3) Forecasting: It is important to make collaborative forecasts for the buyers and the 
sellers in CPFR, because in this way it is possible to significantly reduce the low efficiency 
and the dead inventory, promote product sales and economically use the resources of the 
whole supply chain. At the same time, it proves that the cooperative promotion plan is the key 
to improving the prediction accuracy. The key factor attributed to improving the forecasting 
accuracy is implementing the collaborative product promotion planning. The collaborative 
forecasting in CPFR requires each enterprise not only to make a final forecast, but also to 
participate in the information process feedback from the forecasting. 
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(4) Replenishment: The upstream and downstream enterprises in the supply chain 
should replenish in time according to the forecast sales system and the supply-side constraints. 
These include order processing cycles, lead time and minimum order, and the two kinds of 
enterprises should consult mutually as early as possible when exceptions appear. 

According to the main characteristic of CPFR, the supply chain model based on CPFR is 
designed as shown in Fig. 1 below. 
 

 
Figure 1: The supply chain model based on CPFR. 

2.2  The indicator system of the distributor evaluation and selection 

From the CPFR supply chain model above, we can see that distributors are connected to the 
manufacturers through collaborative forecasting and replenishment models and are 
customer/marketing facing. Manufacturers, as the supply chain core, should consider not only 
the traditional indicators such as the logistics capability, marketing and customer service level, 
but also the collaboration ability in the distributor evaluation and selection. Selecting the 
appropriate distributors and establishing close long-term relations based on cooperation can 
decrease supply chain cost, reduce inventory, increase cash flow, as well as develop long-term 
supply chain coordination and sustainability. 

Through researching and analysing a large number of literatures and combining this with 
the overall requirements of the CPFR process for distributors as well as expert opinions, we 
established 25 specific indicators and further integrated them into six overall indicators (C1-
C6), including the distributor's core business ability and collaborative development ability. 
Due to the large number of indicators, in order to facilitate the expert score rapidly, accurately 
and comprehensively, we designed the distributor evaluation and selection indicator system 
which is shown in Table I. 

3. DISTRIBUTOR EVALUATION AND SELECTION MODEL BASED 

ON IF-TODIM 

3.1  The basic theory of the intuitionistic fuzzy set and distance measure formula 

The intuitionistic fuzzy set is an extension of Atanassov [13, 14] to Zadeh [15] traditional 
fuzzy set theory and it can process fuzzy information better. The intuitionistic fuzzy set is 
very effective in the application of the evaluation problem and it can be used to describe the 
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fuzzy nature of information, so that the evaluation of the uncertainty information is more 
expressive. 

Table I: The distributor evaluation and selection indicator system based on the CPFR process. 

 
Definition 1: [13] Suppose X is a non-empty set and the intuitionistic fuzzy set A on the 

domain X is defined as following: 
})(),(,{ XxxxxA AA              (1) 

where A(x) and A(x) denote respectively the degrees of membership and non-membership 
that element x belonged to A on X, i.e. ]1,0[: XA , ]1,0[)(  xXx A , ]1,0[: XA , 
x  X  A(x)  [0, 1] and 0 ≤ A(x) + A(x) ≤ 1; then A = 1 – A(x) – A(x) is called the degree 
of hesitation or uncertainty that element x belonged to A on X. Obviously, for any x  X, 

1)(0  xA . Some basic operations of intuitionistic fuzzy sets are shown in Definition 2. 
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Distributor core business ability 

Finance situation C1 Ratio of sales C11 
 Current ratio C12 
 Quick ratio C13 
 Asset-liability Ratio C14 
 Inventory turnover C15 
Market ability C2 Volume of sales C21 
 Market share C22 
 Site coverage C23 
Logistics capability C3 Timeliness of delivery C31 
 Accuracy of delivery C32 
 Effectiveness of delivery C33 
 Logistics infrastructure C34 
Customer service ability C4 Customer satisfaction C41 
 Problem solving time C42 
 Service prestige C43 

Collaborative development ability 

Informatization level and information sharing C5 Informatization level of assembly C51 
 Information technology personnel quality C52 
 Information sharing level C53 
 Information feedback speed C54 
Integration and cooperation intention C6 Enterprise culture C61 
 Quality of employees C62 
 Management level C63 
 Compatibility with supply chain enterprises C64 
 Cooperation initiative C65 
 Corporate reputation and influence C66 
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Based on the geometric distance model, Xu [17] proposed a distance measure formula of 
intuitionistic fuzzy set. The intuitionistic fuzzy integration operator is defined as follows: 

Definition 3: Let d be a mapping: ]1,0[))((: 2  Xd . If   is the intuitionistic fuzzy set 
})(),(,{ xxxA AA  , })(),(,{ xxxB BB   and })(),(,{ xxxC CC  , then the distance 

measure formula is defined as follows: 
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where all the distance measure formulas of intuitionistic fuzzy set satisfy: 
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In 2004, Grzegorzewski [18] proposed a distance measure formula of intuitionistic fuzzy 

set based on the Hausdorff measure which can be seen as the extension of the Hamming 
distance and the Euclidean distance. 

Definition 4: Hausdorff measure-based Hamming distance: 
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3.2  TODIM method based on prospect theory 

TODIM (Portuguese: Tomada de Decisao Interativa Multicriterio) is a multiple attribute 
decision making method based on prospect theory proposed by Gomes and Lima [19] in 
1992. Differing from the traditional decision-making method of “rational man”, TODIM is 
based on the hypothesis of “limited rational man”, meaning it considers the psychological 
behaviour of decision makers. It does not obey the expected utility maximization principle 
and it aims to help people make satisfactory decisions more effectively whilst minimising 
risk. For better understanding of the TODIM method, we first introduce its theoretical basis: 
prospect theory. 

The prospect theory put forward by Kahneman and Tversky [20] has corrected traditional 
decision-making and expected utility theory and has been the basis for a new decision-making 
framework model, which assumes that the risk decision-making process is divided into two 
stages: editing and evaluation. In the editing stage, the information is collected and processed 
according to “frame”, “reference point”, etc. In the evaluation stage, the information is 
determined by the value function and the weighting function of subjective probability. It also 
explains how the value function changes in a “S” shape when people dealing with benefit and 
the loss, as shown in Fig. 2. As the proposed expectation value theory leads to huge 
contributions to the field of risk decision, Kahneman won the 2002 Nobel Prize in economics. 

 
Figure 2: The prospect value function. 

In prospect theory, the prospect value is determined by the value function and weight 
function, namely: 

 )()( pxvV       (11) 
where (x) denotes the value function, meaning the values are caused by the subjective 
feelings of decision makers according to the actual gains or losses, and (p) denotes the 
decision weighting function: 
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In the formula above, x  0 means gains; x < 0 means losses.  and  denote respectively 
the concave and convex degree in the gains and losses area, which can reflect the sensitivity 
degree of the decision-makers to the gains and losses. The weighting function is defined as 
follows: 
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where p denotes the probability,  and  denote the change of the weighting function. The 
weighting function also shows how different attitudes of the decision-makers can lead to 
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gains and the losses. There are 5 parameters in the value function and the weighting function 
of prospect theory, , , ,  and . 

The basic principle of TODIM is to establish the dominance matrix composed of 
multiple comparisons of alternatives. By aggregating the dominance of each evaluation 
alternative and sorting the alternatives, the overall advantages can be obtained. The decision-
making steps are as follows: 

Step 1: Standardize the decision-making matrix nmijxX  ][  into the standard matrix 

nmijyY  ][ . 

Step 2: Calculate the gain and loss decision matrix mm
j

ikzZ  ][ under each attribute jC , 

where j
ikz  denotes the relative degree of gain and loss of the compared attribute values yij and 

ykj. The eq. is defined as follows: 
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Step 3: Calculate the relative weight j' of each attribute relative to the reference 
attribute. The eq. is defined as follows: 
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Step 4: Calculate the dominance  
j (Ai, Ak) of alternative Ai relative to alternative Ak 

under attribute Cj. The eq. is defined as follows: 



























kjijj

n

j
j

j
ik

kjij

n

j
jj

j
ik

ki
j

yyz

yyz
AA

,')'(1

,)'('
),(

1

1






   Nj ; Nk ; Mi         (16) 

Establish the dominance matrix mmki
jj AA  )],([  under attribute Cj. In the eq. above, 
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These show that the decision-makers are more sensitive to the latter in the face of gains 
and losses with the same absolute value, and thus the decision-makers exhibit loss aversion. 

Step 5: Calculate the overall dominance  (Ai, Ak) of alternative Ai relative to alternative 
Ak. The eq. is defined as follows: 
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Step 6: Calculate the overall dominance S(Ai) of alternative Ai relative to other 
alternatives. The eq. is defined as follows: 
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Sort the alternatives according to S(Ai). 
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3.3  The establishment and decision-making process of a distributor evaluation and 

selection model based on IF-TODIM 

Suppose in a production enterprise, m distributors to be evaluated compose alternative sets 
 mAAAA ,,, 21  , the evaluation indicator sets are attribute sets  nCCCC ,,, 21  , and the 

weight vector of the indicators is T
n ),,,( 21   , where 




n

j
j

1
1 , [0,1]j ,  

(j = 1, 2, …, n). ij  [0, 1] denotes the satisfaction degree of Ai about Cj, and ij  [0, 1] denotes 
the dissatisfaction degree of Ai about Cj, where 0 ≤ ij + ij ≤ 1. In this way, the intuitionistic 
fuzzy number xij = (ij, ij) denotes the evaluation value of Ai (i = 1, 2, …, m) under Cj  
(j = 1, 2, …, n). As a result, the distributor evaluation and selection problem based on 
intuitionistic fuzzy – TODIM can be defined as the decision-making matrix nmijxX  )( , 
which is shown in Table II. 

Table II: Intuitionistic fuzzy decision matrix. 
 

1C  2C   nC  

1A  ),( 1111   ),( 1212    ),( 11 nn   

2A  ),( 2121   ),( 2222    ),( 22 nn   

         

mA
 ),( 11 mm   ),( 22 mm    ),( mnmn   

This paper starts by collecting the distributors’ information, aggregating the subjective 
evaluation given by the invited experts into the attribute values, and finally evaluating and 
selecting the optimal distributors based on prospect theory and the TODIM method. The 
evaluation process is shown in Fig. 3. 

 
Figure 3: Distributor evaluation and selection flow chart based on IF-TODIM. 

4. NUMERICAL EXAMPLE AND SIMULATION ANALYSIS 

In this example, the aim was to select the appropriate distributor for an electrical appliances 
production enterprise. There were 5 target distributors, namely, A = {A1, A2, …, A5}. The 

Distributor 
to be 

evaluated  
Evaluation 

criteria 
Collect distributors’ information 

Analyze the prospect 
value of each 

distributor  

Calculate the gains and losses 
of pairwise compared 

alternatives under each attribute 

Calculate the relative weight 'j  of each attribute 

relative to reference attribute 

Calculate the dominance of each alternative  

Calculate the overall dominance, simulate and sort  

A1 

Am 

 

A2 

 

C1 

Cn 

 

C2 
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primary indicators are shown in Table I, namely, C = {C1, C2, …, C6} and the secondary 
indicators are the scoring reference for the evaluation experts. The experts group consisting of 
4 members decided to adopt the normal empowerment method [22] to empower the 6 
evaluation indicators after consulting where: 

 = (0.0865, 0.1716, 0.2419, 0.2419, 0.1716, 0.0865)T. 
Through synthesis scoring by the evaluation group, the evaluation matrix is established 

in which the attribute values are intuitionistic fuzzy numbers as shown in Table III. 

Table III: Intuitionistic fuzzy decision matrix. 

 1C  2C  3C  4C  5C  6C  

1A  (0.73, 0.19) (0.72, 0.10) (0.65, 0.35) (0.72, 0.27) (0.72, 0.18) (0.81, 0.19) 

2A  (0.22, 0.50) (0.16, 0.83) (0.18, 0.80) (0.23, 0.70) (0.24, 0.75) (0.22, 0.73) 

3A  (0.45, 0.35) (0.64, 0.15) (0.55, 0.30) (0.46, 0.46) (0.47, 0.16) (0.47, 0.38) 

4A  (0.35, 0.40) (0.36, 0.30) (0.36, 0.46) (0.50, 0.20) (0.49, 0.21) (0.55, 0.30) 

5A  (0.52, 0.19) (0.42, 0.18) (0.43, 0.42) (0.55, 0.35) (0.50, 0.10) (0.55, 0.16) 

In the CPFR process of the supply chain, the electrical appliances production enterprise 
hoped to seek a distributor for long-term cooperation and an excellent multi-channel 
distributor. We then calculated and simulated the evaluation process according to the 
intuitionistic fuzzy TODIM model established above. Firstly, we analysed the prospect value 
of the result that the experts evaluated according to eqs. (11) to (13). Tversky and Kahneman 
[20] carried out a large number of experiments and achieved the results  =  = 0.88,  = 0.61, 
 = 0.69. In this paper, we simulated the distributor evaluation results that came from the 
experts into prospect values, and let  = 1,  = 2.5. The prospect value function curves are 
shown as follows: 

 
Figure 4: Prospect value function curves when parameter  = 1 and  = 2.5. 

When  = 1 and  = 2.5 in the gain quadrant, the prospect value curves of the two 
parameters basically coincide; when  = 1 in the loss quadrant, the curve seems more inclined 
than when  = 2.5. This shows two aspects of the situation: one is that decision-makers get 
more and more sensitive to the variation of the risk with the decrease of the risk aversion 
parameter (in fact decision-makers on the risk of loss aversion is improving); the other is that 
people are not as sensitive to the gains variation as the loss, so comparing to the positive 
evaluation at the distributor selection, the manufacturer pays more attention to the negative 
evaluation values, which is consistent with the actual decision-making requirements. 
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The gain and loss of the compared attributes under attribute Cj was calculated according 
to the intuitionistic fuzzy distance measure eqs. (3) to (6). Next to be calculated was the 
overall dominance of each distributor to be evaluated relative to other distributors. As the 
TODIM method fully considers the psychological behaviour change of the decision-makers, 
we simulated the calculating process. Respectively let  = 0.3, 0.8, 1.0, 2.5, 3.0, 4.0. The 
dominance variation of each distributor to be evaluated is shown in Fig. 5: 

        
a)  = 0.3     b)  = 0.8 

        
c)  = 1.0     d)  = 2.5 

        
e)  = 3.0     f)  = 4.0 

Figure 5: The space curved surfaces of distributor dominance in the four distance equations when 
parameter   varies. 

As seen from Fig. 5, the dominance of distributors A1 and A2 was stable, and the domi-
nance of distributors A3, A4 and A5 was instable as the parameter   varied. The variation trend 
is shown in Table IV. 
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Table IV: The comparison results of the distributor dominance  
in the four distance equations when parameter   varies. 

Parameter  Intuitionistic fuzzy 
distance measure Dominance result The selected 

distributors 
The discarded 

distributors 
 

θ = 0.3 
 

dH (1.000, 0.000, 0.517, 0.715 ,0.751) A1   A5 A2 
dE (1.000, 0.000, 0.332, 0.505, 0.643) A1   A5 A2 

dHH (1.000, 0.000, 0.406, 0.519, 0.718) A1   A5 A2 
dHE (1.000, 0.000, 0.307, 0.438, 0.468) A1   A5 A2 

 

θ = 0.8 
 

dH (1.000, 0.000, 0.504, 0.717, 0.782) A1   A5 A2 
dE (1.000, 0.000, 0.424, 0.517, 0.684) A1   A5 A2 

dHH (1.000, 0.000, 0.405, 0.550, 0.708) A1   A5 A2 
dHE (1.000, 0.000, 0.337, 0.507, 0.558) A1   A5 A2 

 

θ = 1.0 
 

dH (1.000, 0.000, 0.499, 0.704, 0.734) A1   A5 A2 
dE (1.000, 0.000, 0.357, 0.474, 0.590) A1   A5 A2 

dHH (1.000, 0.000, 0.401, 0.555, 0.608) A1   A5 A2 
dHE (1.000, 0.000, 0.349, 0.447, 0.546) A1   A5 A2 

 

θ = 2.5 
 

dH (1.000, 0.000, 0.468, 0.719, 0.659) A1   A4 A2 
dE (1.000, 0.000, 0.313, 0.553, 0.449) A1   A4 A2 

dHH (1.000, 0.000, 0.354, 0.593, 0.553) A1   A4 A2 
dHE (1.000, 0.000, 0.385, 0.501, 0.498) A1   A4 A2 

 

θ = 3.0 
 

dH (1.000, 0.000, 0.460, 0.689, 0.587) A1   A4 A2 
dE (1.000, 0.000, 0.381, 0.593, 0.520) A1   A4 A2 

dHH (1.000, 0.000, 0.631, 0.831, 0.729) A1   A4 A2 
dHE (1.000, 0.000, 0.521, 0.732, 0.639) A1   A4 A2 

 

θ = 4.0 

dH (1.000, 0.000, 0.445, 0.702, 0.663) A1   A4 A2 
dE (1.000, 0.000, 0.301, 0.530, 0.528) A1   A4 A2 

dHH (1.000, 0.000, 0.460, 0.713, 0.500) A1   A4 A2 
dHE (1.000, 0.000, 0.412, 0.632, 0.521) A1   A4 A2 

We can draw two conclusions from the simulation. Firstly, the classic intuitionistic fuzzy 
distance measure formula is robust with respect to the TODIM decision result. In other words, 
if parameter θ is fixed, any distance formula we choose will not have any influence to the 
final evaluation result. Secondly, the selected distributor will obviously change as parameter θ 
changes, i.e., as the risk aversion coefficient of decision-makers changes. When θ is a small 
value, the distributors A1 and A5 are selected; when θ gets higher, distributors A1 and A4 are 
selected. This has practical significance to the distributor selection in the CPFR process in 
real life. Manufacturers in growth and recession have a weaker ability to resist the market risk 
ability, so θ should be higher when using an IF-TODIM model. Conversely, manufacturers in 
development and maturity have a stronger ability, so θ should be lower. The result shows that 
the IF-TODIM model is effective and the distributor evaluation and selection is easily 
computed. 

5. CONCLUSION 

In the CPFR process of supply chain, manufacturers can improve the partnership with 
distributors and suppliers by means of the collaborative management of business and 
information sharing. Distributors, as the leading “tie” between manufacturers and customers, 
collect marketing information, decrease the uncertainty of demand and improve the 
customers’ satisfaction. In the CPFR process, reasonable evaluation and selection of the 
distributors can ensure smooth distribution channels in the CPFR process, so that the 
competitiveness of the whole supply chain can be increased. 

In this paper, the main innovations of the model based on the evaluation and selection of 
the distributor can be embodied in the following four aspects. Firstly, we introduced an 
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evaluation method which includes intuitionistic fuzzy numbers. On the one hand, the 
intuitionistic fuzzy number data type is better than fuzzy number, real number or language in 
describing the uncertainty of data. In the process of selecting the distributor for the upstream 
enterprises, there are a lot of uncertain evaluation values, which could be better evaluated 
with this data type. On the other hand, using the TODIM decision-making method as the core 
of the model needs to be standardized, and because the intuitionistic fuzzy number range is 
between 0 and 1, and it does not need to be standardized. This natural advantage means that 
the computational complexity can be greatly reduced and the accuracy of the results will be 
increased. Secondly, there is great competition to introduce the TODIM decision method to 
the distributor selection field. The advantage of this method is that it takes into account the 
psychological behaviour of the decision makers and, compared to those decision making 
methods based on the "expected utility value", this method has more value in practical 
application. Thirdly, in the model calculation, we introduced four distance formulas of 
intuitionistic fuzzy set measure, carried out the comparative analysis, and then displayed the 
data relationship among the evaluation values more completely, avoiding the deviation caused 
by the improper selection of distance formula. Finally, the different values of the loss aversion 
coefficient based on TODIM was simulated, which shows the change process and trend of the 
final selection when the manufacturers are in different psychological risk states. 
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