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Fig. 1 The Ebbinghaus forgetting curve
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Table 1 User-product rating matrix
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Table 2 Experimental data set
1 2 3 4
100 100 50 50 50 97
1682 1265 1098 1 075 1 265 567
11 560 10 405 5354 5051 10 405 1155
0.9313 0.917 7 0.902 5 0.906 0 0.8355 0.979 0
4200 {r, 1, r.} MAE
3600
3000 1 Nolp-rl
,&52400 2 MAE = k=1 (9)
= 1 800 "3 n
1200 ay 43
600 .
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Fig. 2 Rating distribution 1)
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3 ID =513
Table 3 Films ratings of user ID = 513’ s and the corresponding film attribute distribution
D
L\ L | L | L | I || LI [ I (Lo |1y | 1o | Iy | Iy | s | L | Ty | Tig | Tho
513 50 5 |1(1]ojojojofofofo|ofo]jo|o|1]|1|o0o]|1]|1]oO
513 117 5 /t|1|o|o|ojlo|ojlojlojlo|lo|lo|lo|lo|lOo|1]|O]|O]O
513 118 4 |1 |1|loflojojo|o|o|o|o]jo|o]o|Oo|O|[1|O|O|O
513 121 5 Jtjojojo|ojojojojoloflojlo|lo|Oo|L|O|1]O]oO
513 127 4 |1lojojojo|1]|o|1]|0o|0o]lo]Oo]o|O|O|O|O|O|O
513 181 5 Jt|1|o|o|ojlo|ojojojloflo|lo|lo|1L|1L|O|1]|O]O
513 210 s Jt|1]|ojojojojojojoloflo|lo|lo|lOo|lO|O|O]|O]O
513 222 5 /t|1|o|o|ojlo|ojojlojlo|lo|lo|lo|lo|L|O|O]|O]O
513 250 3 {1]o|ojofofloflofloflo|lo|o|O|O|O|1]|O]|O]|O]O
513 323 5 Jtjojojo|ojojojojoloflojlo|lo|lo|lO|1]|O]|O]O
513 405 3 {1]1]{o]joflofloflojloflojlo|o|Oo|1]|O0|O|O]|O]|O]O
513 435 5 /t|{ojo|o|1]o|o]o]ojlo|lo|lo|lo|o|lO|O|O]|O]O
513 472 4 |1 |1|loflojojojojo|1]|o]lo]lo]o|o]O|[O|lO|O|O
513 546 4 |1|loflojlojo|o|o|o|o|o|o|o|o|O|O|[L|O|O|O
513 685 4 |1|loflojlojo|o|o|o|o|o|o|o|o|O|O|[L|O|O|O
513 841 4 |1loflojlojo|o|o|o|o|o|o|o|o|Oo|O|[1|O|O|O
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4 ID =513
Table 4 Attribute preference values of user ID = 513
ID513 1 1 I Is Iy Iy Iy Iy Iis Iy Iy Iy
1.01 1.04 0.99 0.91 0.91 0.91 0.68 1.14 1.04 1.03 1.14 1.14
0
5 ID =513 h(t;)
Table 5 Parts of the calculated results of user ID = 513 s forgetting function h( t;)
50 117 118 181 252 265 435 472 841
m =0 0.95717 0.95717 0.95717 0.95717 0.966 1 0.95717 0.966 1 0.957 7 0.95717
m=0.3| 0.8814 0.883 7 0.884 7 0.8812 0.966 1 0.900 4 0.939 0 0.887 0 0.8859
m=0.6| 0.9120 0.9133 0.9139 0.9118 0.966 1 0.923 3 0.949 9 0.915 3 0.914 7
6 1
Table 6 Parts of the rating matrix of training set 1 before filling
1 2 3 4 5 6 7 8 9 10 11 12 13 14
3 0 0 0 0 0 0 0 0 0 0 0 0 0 0
10 0 0 0 4 0 0 4 0 4 0 4 5 3 0
20 3 0 0 0 0 0 0 0 0 0 2 0 0 0
23 5 0 0 0 0 0 4 0 0 0 0 0 4 4
25 5 0 0 0 0 0 4 4 0 0 0 0 0 0
7 1
Table 7 Parts of the rating matrix of training set 1 after filling through regression modeling based on forgetting function
1 2 3 4 5 6 7 8 9 10 11 12 13 14
3 2.28 | 3.89 | 1.81 | 3.62 | 2.93 | 3.10 | 2.71 | 3.24 | 3.10 | 2.61 | 1.97 | 1.97 | 2.28 | 3.79
10 4.01 | 4.18 | 4.03 4 4.42 | 4.22 4 4.66 4 4.53 4 5 3 4.25
20 3 3.85 | 1.58 | 6.34 | 3.82 | 4.01 | 3.77 | 5.13 | 4.01 | 2.76 2 1.97 | 2.41 | 3.95
23 5 3.77 | 3.70 | 3.20 | 4.30 | 3.67 4 3.25 | 3.67 | 3.63 | 4.08 | 4.08 4 4
25 5 4.08 | 4.34 | 4.09 | 3.60 | 3.93 4 4 3.93 | 3.57 | 3.84 | 3.84 | 4.50 | 4.08
1.5
1.3
1.1
3 i
= 0.9
=
=07
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05
558) 03
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Fig. 3 Recommendation accuracy comparisons based

on different values of forgetting factor
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Hybrid recommendation based on forgetting curve and domain nearest neighbor

ZHU Guo-wei ZHOU Li
School of Business Administration Hunan University Changsha 410082 China

Abstract: Content-based filtering and collaborative filtering are the two most classical algorithms in recommen-—
dation system. However there is the new customer problem in content filtering which does not consider the in—
fluences of users”interests drifting on recommendation quality. And collaborative filtering faces severe challen—
ges of data sparisity and cold start. To solve these problems a hybrid recommendation algorithm is proposed in
this paper. First the paper builds a Customer Interests Model ( CIM) based on the Forgetting Curve to predict
the unevaluated rating; then introduces the processing method of " domain nearest neighbor" to find the nearest
neighbors for target users to predict the unevaluated rating; and finally makes the recommendation. The ex—
perimental results show that the proposed method can improve the recommendation quality effectively.

Key words: hybrid recommendation; nondineal gradual forgetting; domain nearest neighbor



