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Table 3 Two examples for explaining the two features of evaluation results
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Table 5 The resulting isotonicity indexes from different methods with different p values
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Fig. 1 The robustness index under different numbers of imputed mendacious evaluators
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Table 6 Comparisons with two methods based on the real-world data set
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An evaluator’ s weight allocation considering network peer effects
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Abstract: Determining the weights of evaluators is an important step in evaluation methods. This paper propo—
ses a new method to determine an evaluator’ s weight based on network game and detailed discussions and
validations of the solution and parameters are given. This paper considers evaluators as network nodes and the
evaluations as the links between the evaluators which make up the edges of the network. Based on the evalua—
tors’ rating information this paper defines the “Cooperation” and “Confliction” matrix between the evaluators
as the weight matrix of the network. A network game model is established and the optimal solution is solved as
the weight values. It is proved that the optimal solution is a Nash interior equilibrium solution and the only
Nash equilibrium solution of this problem. Furthermore this paper analyzes the relationship between the opti—
mal solution and network-centricity measure and the meaning of optimal solution in network science; namely
this paper linkes up the knowledge of decision-making theory and network science. Through mathematical
proofs and simulation analyses this paper reveals the meaning of the parameters in the model which deter—
mine two excellent properties of the solutionn  ‘isotonicity” and “stability”. Accordingly this paper proposes
an approach on parameter selection based on the features of the data set and applies the model in a real data
set. In conclusion the weight allocation method is practical and it could balance the two good properties of
the solutions.

Key words: evaluation theory and method; optimization model; network analysis; peer effect; network game;

weight allocation; simulation



