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Table 2 User-scheme preference matrix
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Table 4 User preference similarity based on trust

)l U, U, Uy U, Us Us Uy Uy Uy Uy
U, 1.000 0.119 0.188 0.287 0.414 0.315 -0.098 0.281 -0.224 0.370
U, 0.119 1.000 0. 107 0. 604 0.036 0.248 0. 664 0.293 -0.053 -0.115
U; 0.188 0.107 1.000 0.304 0.418 0.524 0.223 0.525 -0.224 0.578
U, 0.287 0. 604 0.304 1.000 -0.083 0.710 0.454 0.578 -0.288 0.319
Us 0.414 0.036 0.418 -0.083 1.000 -0.082 -0.264 -0.110 0.005 0.197
Us 0.315 0.248 0.524 0.710 -0.082 1.000 0.287 0.624 -0.373 0.471
U; -0.098 0. 664 0.223 0.454 -0.264 0.287 1.000 0.279 0.116 -0.278
Uy 0.281 0.293 0.525 0.578 -0.110 0.624 0.279 1.000 -0.053 0.424
Uy -0.224 -0.053 -0.224 -0.288 0.005 -0.373 0.116 -0.053 1.000 -0.340
Uy 0.370 -0.115 0.578 0.319 0.197 0.471 -0.278 0.424 -0.340 1.000
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Table 5 Scheme preference similarity based on trust

i S, S, S, S, s S s, S S, S

S, .00 | 046l | 0395 | -0.164 | 0.128 | -0.039 | 0.50 | 0.262 | 0279 | 0.25

S, 0.461 | 1.000 | 0433 | 0.38 | 0441 | -0.21 | 0.5% | 0204 | 0615 | 0.578

S, 0.395 | 0.43 | 1000 | -0.04 | 0.19 | -0.084 | 0.690 | 0.62 | 0281 | 0.531

S, ~0.164 | 0328 | -0.04 | 1000 | 0327 | -0.491 | 0.2 | 0.049 | 0.098 | 0.397

S 0.128 | 0.441 | 0193 | 0327 | 1000 | -0.3% | 0.124 | 0.191 | 048 | 0.143

S ~0.039 | -0.221 | -0.084 | -0.491 | -0.33% | 1.000 | -0.297 | 0.208 | -0.013 | -0.108

S, 0.50 | 0.5% | 0.60 | 022 | 0.124 | -0.297 | 1000 | 0.501 | 0.217 | 0.7

S 0.22 | 0204 | 062 | 0.49 | 0.191 | 0208 | 0.501 | 1.000 | 0202 | 0.454

S, 0.279 | 0.615 | 0281 | 0.098 | 0488 | -0.013 | 0.217 | 0202 | 1000 | 0.38

St 0.25% | 0.578 | 0.531 | 0397 | 0.143 | -0.108 | 0.736 | 0.45% | 0.387 | 1.000

2) MRS P P AR, () IF IR TR) GBS AR AR TN ) gt S AN E A B o AR ADLRE R R4, Gn 3k
Wa =05, FMAACL) K(12) K(13), 87 6.3K7 Fim.
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Table 6 User rating similarity based on time weight

FH }ﬁ U] UZ U3 U4 US U6 U7 U8 U9 Ul 0
U, 1.000 -0.599 | -0.056 0.068 0.363 -0.243 0.103 0.290 -0.696 0.311
U, -0.599 1.000 0.662 0.839 0.394 0.602 0.760 0.593 0.574 0.79%4
U, -0.056 0.662 1.000 0.786 0.474 0.706 0.827 0.807 0.899 0.454
U, 0.068 0.839 0.786 1.000 0.377 0.745 0.908 0.828 0.670 0. 800
Us 0.363 0.394 0.474 0.377 1.000 0.101 0.292 0.346 0.374 0.446
Us -0.243 0.602 0.706 0.745 0.101 1.000 0.842 0.916 0.564 0.290
U, 0.103 0.760 0.827 0.908 0.292 0.842 1.000 0.867 0.690 0.463
Uy 0.290 0.593 0.807 0.828 0.346 0.916 0.867 1.000 0.537 0.876
U, -0.696 0.574 0.899 0.670 0.374 0.564 0.690 0.537 1.000 0.391
Uy 0.311 0.794 0.454 0.800 0.446 0.290 0.463 0.876 0.391 1. 000
x7 BMEMEBETNENARETESBECE
Table 7 Scheme rating similarity based on time weight

& M S, S, Ss S5 Se S, Sg Sy Sio
M 1.000 0.092 0.384 0.582 -0.014 | 0.726 0.342 0.221 0.091 -0.008
S, 0.092 1.000 0.899 0.554 0.608 -0.249 | 0.713 0.568 0.816 0.638
S, 0.384 0.899 1.000 0.762 0.641 0.184 0.886 0.680 0.757 0.683
S, 0.582 0.554 0.762 1.000 0. 166 0.814 0.751 0.676 0.683 0.360
Ss -0.014 | 0.608 0.641 0.166 1.000 -0.274 | 0.621 0.307 0.404 0.440
Se 0.726 -0.249 | 0.184 0.814 -0.274 | 1.000 0.213 0.688 0.276 0.226
S, 0.342 0.713 0.886 0.751 0.621 0.213 1.000 0.523 0.693 0. 686
Sg 0.221 0.568 0.680 0.676 0.307 0.688 0.523 1.000 0.784 0.706
Sy 0.091 0.816 0.757 0.683 0.404 0.276 0.693 0.784 1.000 0.455
Sio —-0.008 0.638 0.683 0.360 0.440 0.226 0. 686 0.706 0.455 1.000
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Table 8 Rating prediction matrix
il TES, JI%E S pIERE VERT Jr%E Sy WE N Jr%E Sio
U, 2.646 4.136 3.045 3.674 2.390 2.145 2.921
3.2 WEEWE JURIG 7 SRIAAMUSE R AR BE , 45 R ANk 9 .

N TR AMFER ARG R TR
FUZESVER AR A O B B 1 3%, R 300 AN
Xt 21 AN SR BIARSCHR , LT =4, 2R 3 A
FgEA A, RS | AR AR Ja

HRYESCIRAR AT LU 51 ASAL SR AR5 F P T AH
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Table 9 Data sparsity before and after introducing trust relationship

T 7 sk 1 gk 2 Bk 3

SRR B R 92.19% 93.05% 93.68 %

SIS FR AT P RIAR R SE R BT BE 89.14% 91.38% 92.51%
FIAMBAESEF G HP RO 2 it 78.29% 81.23% 79.87%
SIS FR AT H [RIAR S R IR B 91.9% 90.76% 90.83%
SR FRIGTH [RIAR LS R BT 85.05% 80.9% 75.05%

3.3 iFfirinA

BRI 7 25 B A O AE SR SR F
P A R 2ZEVE N PEN AR U, %07 78 S HAl P
()3t B8 7 R AT B S X 2 xR 25 (MAE) 3R
L SE 5 TN 2 18] £ % iR 22 18 F 3408, -3 4
NP VR ZEAEG /N | FOUIN (%) VR P A g . 35 FH P S Bl
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2 IR - R

MAE = = (19)
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RS, ¢ Fm HIREEENEERE, o FR
FAP B AR A P, 35 i LB 2 25 B i 1
BN AIRCR. 5 0(6) H I HHEFEE R A o 2>
HH0.2.0.4.0.6.0. 8, K2 (11) H A 38 R %L

ZHa 435I 0.2.0.4.0.6.0. 8, I FHL IR 8
S (P ID =47 93 129 187 212 283 354 |
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Fig. 4 Rating prediction accuracy of different users under different coefficients
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Fig. 5 Recommendation accuracy comparison between proposed

method and other methods
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Personalized product-service configuration based on trust degree and forget-

ting curve

DOU Run-liang', MENG Fan-song', NAN Guo-fang', ZHOU Xiao-dong', LIN
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1. College of Management and Economy, Tianjin University, Tianjin 300072, China;
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Abstract; With the trend toward personalization and diversity in customer demand, enterprises are faced with
the challenge of how to respond to customer demand quickly and provide personalized product service solu-
tions. To locate personalized product service solutions accurately, a personalized product-service configuration
method based on trust degree and forgetting curve is proposed. First, the method introduces the trust degree
and time weight into the calculation of preference similarity and score similarity. Then, it integrates user simi-
larity and scheme similarity to reduce the impacts of data sparsity and cold starts on rating prediction. Finally,
by comparing it with existing methods, the proposed method can improve the accuracy of product service
scheme configuration.

Key words: product service solution; trust degree; forgetting curve; collaborative filtering



