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Abstract: In order to support consumers’ purchasing decision, a product purchasing
recommendation ranking method based on multi-attribute online ratings information was proposed.
First, the online rating information on each product attribute was transformed into the probability
distributions of attribute rating scales, and the cumulative distribution functions of online
evaluation results to each product attribute were obtained. Then, the weighted cumulative
distribution functions decision matrix was constructed, and the weighted cumulative distribution
vectors of the ideal and anti-ideal products were determined based on the decision matrix.
Furthermore, the distances between the weighted cumulative distribution vectors of each alternative
product and the ideal/anti-ideal product were calculated, and the closeness coefficient of each
alternative product was obtained. According to the closeness coefficient, the recommendation
ranking results of alternative products were determined. Finally, an example to support
consumers’ car purchasing decision was used to illustrate the feasibility and validity of the
proposed method.

Key words: product purchasing decision; online ratings information; probabilistic distribution;
TOPSIS ( technique for order preference by similarity to an ideal solution) ; recommendation ranking
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Table 1 The number of users using each evaluation scales to evaluate 4 alternative cars for each attribute
C, c, C, C,
Ai
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

A 0 45 75 323 315 0 45 8 315 390 O 0 8 345 330 15 0 83 270 390
A, 0 3 6 89 688 0 2 5 38 741 3 3 18 121 641 1 3 14 197 571
A, 4 12 114 329 374 3 15 59 265 491 8 18 66 235 506 7 14 97 287 428
A, 3 3 60 357 434 4 5 39 283 526 4 8 74 288 483 7 8 36 175 631
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Table 2 Probabilities of 4 alternative cars for each attribute under each evaluation scales
C G
Ai
1 2 3 4 5 1 2 3 4 5
A 0 0.0594 0.098 9 0.426 1 0.4156 0 0.0594 0.0106 0.4156 0.5145
A, 0 0.0038 0.0076 0.1132 0.8753 0 0.0025 0.0064 0.0483 0.9427
A, 0.004 8 0.014 4 0.1369 0.3950 0.4490 0.003 6 0.0180 0.070 8 0.318 1 0.589 4
A, 0.003 5 0.003 5 0.0700 0.416 6 0.506 4 0.004 7 0.005 8 0.0455 0.3302 0.6138
G G,
A[
1 2 3 4 5 1 2 3 4 5
A, 0 0 0.109 5 0.4551 0.4354 0.0198 0 0.109 5 0.3562 0.5145
A, 0.0038 0.0038 0.0229 0.1539 0.8155 0.0013 0.0038 0.0178 0.2506 0.7265
A, 0. 009 6 0.0216 0.0792 0.2821 0.607 4 0. 008 4 0.016 8 0.1164 0.344 5 0.5138
A, 0.004 7 0.009 3 0.086 3 0.3361 0.563 6 0. 008 2 0.009 3 0.0420 0.204 2 0.736 3
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Table 3 Weighted cumulative distribution vectors of the ideal and anti-ideal cars
G, (x)"/ G;(x)~ (-o,1) [1,2) [2,3) [3.4) [4.5) (S, +)
G, (x)" 0 0 0.000 8 0.0023 0.0249 0.2000
G,(x)" 0 0 0.000 6 0.002 2 0.014 3 0.2500
G,(x)" 0 0 0 0.007 6 0.046 1 0.2500
G,(x)" 0 0. 000 4 0.0015 0. 006 9 0.079 1 0.3000
G, (x)~ 0 0.0010 0.0119 0.0317 0.1169 0.2000
G,(x) " 0 0.0012 0.014 8 0.023 1 0.1214 0.2500
G,(x)~ 0 0.002 4 0.007 8 0.0276 0.1412 0.2500
G,(x)" 0 0.0059 0.007 6 0.0425 0.1459 0.3000
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