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Abstract: Performance of the case-based reasoning ( CBR) prediction model is directly affected by
feature weight allocation in the retrieval process. A method based on selfish herd optimizer-simulated
annealing (SHO-SA) algorithm was proposed to calculate the feature weights. The root mean square error
(RMSE) of the CBR prediction model was first defined as the fitness function in the SHO algorithm and
the SA algorithm to evaluate the rationality of the weight distribution. Then, the weights distribution with
the minimum RMSE in the population were obtained through the herd movement, predation and recovery
steps of the SHO. Finally, SA algorithm was employed to search randomly based on the above weight,
and an approximate optimal solution of the feature weights was obtained. Performance evaluation was
carried out by five benchmark regression datasets from University of California Irvine ( UCI) datasets.

Results show that compared with other typical optimization methods, the proposed method can improve the
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accuracy of the CBR prediction model significantly. Meanwhile, it illustrates that the matter of SHO

suffering from local minima can be mended by SA algorithm.

Key words; case-based reasoning ( CBR); case retrieval; feature weight; selfish herd optimizer

(SHO) ; simulated annealing; weight allocation
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Fig. 1 Structure principle of CBR prediction model
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Table 1 Advantages and disadvantages of weight distribution methods
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Fig. 4  Fitting effect of D1 for each method
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®3 ARG EEHIEE RMSE 1 MAE KXttt
Table 3 Comparison of RMSE and MAE of different methods for each data set

BARIEEL Jrik DI D2 D3 D4 D5 FEME
CBRMA 0.1228 0.097 5 0.123 1 0.102 6 0.0873 0.106 7

CBRWFA 0.1316 0.099 6 0.127 1 0.1390 0.008 0 0.1011

CBRGA(p,, =0.03) 0.127'1 0.086 9 0.1298 0.0952 0. 068 7 0.1015

RMSE CBRGA(p,, =0.06) 0.1251 0.0833 0.1263 0.094 1 0. 064 4 0.098 6
CBRGA(p, =0.09) 0.1273 0.087 8 0.1282 0.0952 0.067 2 0.1011

CBRSHO 0.1136 0. 080 6 0.1257 0.093 3 0.058 5 0.094 3

CBRSHO-SA 0.1015 0.074 4 0.1205 0.089 3 0.056 6 0.088 5

CBRMA 0.094 0 0.078 3 0.087 6 0.088 8 0.0577 0.0813

CBRWFA 0.1014 0.078 8 0.093 1 0.1139 0.052 8 0.0880

CBRGA(p, =0.03) 0.096 3 0. 066 1 0.0920 0.0797 0.0513 0.0771

MAE CBRGA(p,, =0.06) 0.094 5 0. 065 8 0.0899 0.0775 0.046 5 0.074 8
CBRGA(p,, =0.09) 0.097 9 0.068 9 0.0922 0.0782 0.0509 0.0776

CBRSHO 0.086 9 0.063 8 0.0899 0.074 4 0.0372 0.070 4

CBRSHO-SA 0.0747 0. 056 2 0.0873 0.0705 0.0362 0.0650
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R4 TRFEMEEIRE SD BIxfLL
Table 4 Comparison of SD of each data set for
different methods

. CBRGA
Bl (. =0.06) CBRSHO  CBRSHO-SA
D1:SD 0. 006 3 0.006 1 0.003 5
D2:SD 0.007 7 0. 006 0 0.003 6
D3:SD 0. 008 0 0. 004 7 0.003 5
D4:SD 0.004 1 0. 005 4 0.001 2
D5:SD 0.0126 0.009 5 0. 008 5
F-HME 0.007 7 0.006 3 0.004 1
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