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An Improved User-Based Collaborative Filtering
Recommendation Algorithm
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Abstract: User-based collaborative filtering is the most successful and widely used technology in personal-
ized recommender systems to date. The most critical component of the method is the mechanism of finding
similarities among users using product ratings data so that products can be recommended based on the simi-
larities. Cosine similarity, correlation similarity and adjusted cosine similarity are three traditional algorithms
to measure users’ similarity for user-based collaborative filtering recommendation. An improved user-based
collaborative filtering recommendation algorithm is proposed. The key point of the proposal is to multiply a
weighted value while computing similarity between two users taking advantage of traditional cosine similarity.
The weighted value equals to the ratio of the common rating items for two users to the total items. Using the
practical data set obtained from GroupLens website and MAE(Mean Absolute Error) metrics for accuracy
measure, two traditional algorithms and the proposal algorithm are compared through experiment. Experi-
mental result reveals that the proposed algorithm can yield satisfactory recommendations.
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Table 1. User-item ratings matrix
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Figure 1. Forming process of neighbors
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Begin
For each user in all users
For each item which userl rate
If user rate item
Number_Of Common_Rating++
End if

Next item

Similar-
ity(user,userl)=Cosine_Similarity(user,userl)xNumber_Of

P :Eﬁ

_Common_Rating/item_max

Next user

Select top N user from all users order by similarity
DESC

Fori=1to N

Sum_Rating=Sum_Rating

+ Similar-
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ity(user,userl)x(Ratingyseritem1 - AVG(User))
Sum_Sim= Sum_Sim+ABS(Similarity(user,userl))
Next i
K=1/Sum_Sim
PredictValue=AVG(userl) + KxSum_Rating
End
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Table 2. Correlative data of experimental data sets
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Figure 2. Contrastive curve of MAE
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Table 3. Statistic of MAE
#3. EHEFRE (MAE) HitEEE

R NN
HEE R
10 15 20 25 30 35 40

ul 1.0885 1.0459 1.0195 0.9963 0.9819 0.9619 0.9423 0.9317
H u2 1.0883 1.0313 0.9989 0.9794 0.9599 0.9489 0.9417 0.9299
)?E u3 1.0506  1.0292 1.0033 0.9877 0.9687 0.9654 0.9516 0.9420
ALl u4 1.0850 1.0496 1.0209 1.0033 0.9870 0.9809 0.9643 0.9501
£ us 1.0531 1.0169 0.9809 0.9727 0.9532 0.9424 0.9363 0.9273

S84 1.0731 1.0346 1.0047 0.9879 0.9701 0.9599 0.9472 0.9362
& ul 0.8501  0.8234 0.8092 0.7958 0.7843 0.7780 0.7743 0.7692
% u2 0.8627  0.8248 0.8037 0.7906 0.7811 0.7728 0.7674 0.7623
4 u3 0.8583  0.8226 0.8039 0.7893 0.7790 0.7712 0.7649 0.7623
%ﬁ u4 0.8545  0.8238 0.7979 0.7826 0.7749 0.7672 0.7606 0.7570
el us 0.8564  0.8214 0.7982 0.7889 0.7791 0.7744 0.7689 0.7647
1 S5 0.8564  0.8232 0.8026 0.7894 0.7797 0.7727 0.7672 0.7631
7 ul 0.8282 0.796 0.7839 0.7771 0.7717 0.7682 0.7666 0.7651
i u2 0.8252  0.7886 0.7770 0.7679 0.7620 0.7577 0.7555 0.7546
% u3 0.8599  0.8094 0.7904 0.7783 0.7714 0.7657 0.7613 0.7579
H u4 0.8400  0.8006 0.7807 0.7690 0.7628 0.7592 0.7561 0.7534
% us 0.8447  0.8044 0.7851 0.774 0.7666 0.7616 0.7583 0.7559

Py 0.8396  0.7998 0.7834 0.7733 0.7669 0.7625 0.7596 0.7574
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