Computer Science and Application #E IR} 5N, 2017, 7(10), 1036-1044 Hans )i
Published Online October 2017 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2017.710117

Research of Slope One Cooperative
Filtering Algorithm Based on Cosine
Similarity Weighting

Hua Zhou, Zhi Yuan*

Network Department, South China Institute of Software Engineering, Guangzhou Guangdong
Email: macro_z.h@163.com, 'yz@sise.com.cn

Received: Oct. 11", 2017; accepted: Oct. 23", 2017; published: Oct. 30", 2017

Abstract

In this paper, we propose a collaborative filtering algorithm based on cosine similarity weight
(COSLOPE algorithm). The similarity between the users is calculated by the cosine algorithm; the
weights are determined according to the similarity degree and the scoring matrix is filled in order
to establish the nearest neighbor set with high similarity to the object user. The nearest neighbor
set of the nearest neighbor set is to predict the target user’s project grade and make recommenda-
tions. The algorithm is validated by the MovieLens dataset, and the values of MAE, RMSE and MSE
are superior to the traditional Slope One algorithm. COSLOPE algorithm is not only in the effective
solution of data sparseness, but also improve the accuracy of the traditional recommendation al-
gorithm and reduce the algorithm response time.
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Table 1. User rating table
=1 BPita%

— User

User Rating T Item 1 Item 2
User 1 3 2
User 2 5 1
User 3 3 ?
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Figure 1. Algorithm flowchart of COSLOPE
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4.2. IAIPURFERT

for (tar_ID in 1:nrow(mydata))

{

tar_0_col=which(mydata[tar_ID,]==0)

tar_n0_col=which(mydata[tar_ID,]!=0)
for (tar_0 in tar_0_col)

{
for (tar_n0 in tar_n0_col)

{
ints_rating_row=intersect(which(mydata[,tar_0]!=0),which(mydata[,tar_n0]!=0))
for(m in ints_rating_row)

{
sum_pair_diff=sum_pair_diff+(mydata[m,tar_n0]-mydata[m,tar_0])

} sum=(mydata[tar_ID,tar_n0]-sum_pair_diff/length(ints_rating_row))*length(ints_rating_row)
sums=sums+sum
len=len+length(ints_rating_row)
sum_pair_diff=0

}

SHEES b g

X PR RLEAT X, 79 %) MAE. RMSE. MSE B U1 R (14 2~4 1% 2~4):

B DA o At SRR N, Ol B SR AR AT SO B T P R P [ O i R HERE 4 A B BN S
7, OO E R T b R SR A HEREME RE TE AT . F A slope one BIEXTAEREEATIE S, BB
% 0 E A R G RS

M Movielens SEE6 5 S BEALERL 3 AN P g AT #HERE, JEHUH ' 1D 5 801, 802, 803. 5 A
RIS AERE AT Db R JEHEAE 25 5, i T RE TRsEe, 3 M EE AR BHEESER. K 6 N
JAL slope one FLVEIH AR MRS IHEFE SR, 801 T P #EA 52 ID iy 12, 271, 427. 223. 316; 802
SH P HEFEHE 1D 474, 408, 272, 316, 641; 803 5 FHEFEHIEY ID SN 427, 484, 408. 170. 513,
H b AT LB i O HERE PR R B
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Figure 2. Recommended algorithm MAE comparison
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Figure 3. Recommended algorithm RMSE comparison

& 3. #EFE R RMSE LEER

Table 2. MAE comparison results
2 2. MAE xfEb£ER

o AR K
e
5 10 15 20 25 30
COSLOPE #3% 0.35 0.31 0.30 0.28 0.3 0.29
SLOPE ONE % 1.11 1.16 1.12 1.15 1.1 1.27
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Figure 4. Recommended algorithm MSE comparison
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Figure 5. The recommended result is not filled
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Figure 6. After filling the recommended results

El 6. HFEEHHEFER

DOI: 10.12677/csa.2017.710117

1043 RGXIRE =SS


https://doi.org/10.12677/csa.2017.710117

FtL, #E

Table 3. RMSE comparison results
%2 3. RMSE XfLb45R

o el A ]
LRI
5 10 15 20 25 30
COSLOPE #i% 0.42 0.39 0.38 0.37 0.37 0.37
SLOPE ONE %% 0.69 0.72 .067 0.71 0.7 0.8
Table 4. MSE comparison results
%= 4. MSE XJtbgE
o SR = |
HEFE LIS
5 10 15 20 25 30
COSLOPE #% 0.59 0.55 0.55 0.53 0.54 0.54
SLOPE ONE 1.05 1.08 1.06 1.07 1.05 113
(A0S

5. &

HIERMAE SR AR, MDA RRGE, (5 S B BORE ™ H Y f. TR R a2
— AN A S R B AT R B et rh R B A RIS B RITT %, Ao 2 i 5 B R
TAARIT B B & EAPAE S S FERE B, (HEEHRA B EAT 0 AR I A2, T
T EHERE R UG B e -

ARTT A G R A S0 0] A R PR A P O X AN S T, BRI TR SZ A UL T SEAINAL slope
one TS AR IR K Br Rl pE 5 i, Il [ R 2 RIS 98 70 M LU ARSI I RS 152 o SEIR 45 SRR W6 11 70 A 8L
PEFIANEL slope one $F 7 A W 1) ik 7 i B 55005 B R b e IK 1 i IO RR g v L B 15 S HERE RS 152

EEUWH
IR A B AR 4 (2016034090)) 4R 48 2 % 1 il ik 4 (PDIH201620991) «
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