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Abstract: Aiming at the problem that existing recommendation algorithms have little regard for user preference, and the
recommendation result is not satisfactory, a joint recommendation algorithm based on tensor completion and user prefer-
ence was proposed. First, a user-item-category 3-dimensional tensor was built based on user-item scoring matrix and
item-category matrix. Then, the Frank-Wolfe algorithm was used for iterative calculation to fill in the missing data of the
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20% 20%
——UserCF
—+—ALS
—%—THOSVD
15% F

15% & —A—SVD++

top@N
(c) 2400u

10%

K

5%t

top@N
(d) 4000u

K4 AFEEHRE N R HREOR X

AT H K. & 4 IEEREM, TCUP SA%R
Plipet, AR AR RS T W] w3
ML LRML SR ITERERZ Rl AORSF

AT IR K SF; UserCF. ALS. SVD++#1 Precon
VL IORG E e AR — HAL T 8RR AT

LRML 3%, 7E 300u Zdl 5 N HEFRT, TCUP &k

(FORS FE P 3R THIE RE S/, R 1.96%;  {E 4000u £
e NI THER N, TCUP S0k (RS 4R T
PR, A 3.44%.

M5 ATLLE Y, BT Sk A R R 3 e 4
top@N [FIMERTIE R, I A2 DRI Ay I 4 4P o 1 34
L, HEFESS P B R (BRERD s
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30% 30%
—6—UserCF
25% | 25% ||+ ALS
—*—HOSVD
—A—SVD++
20% | 20% t|——Precon 1
—+—LRML
gls% I ﬁls%_—E—TCUP
RT RI
10% [ 10%
5% T 5%
A
0 —t 0 4 +
1 2 5 10 20 50 100 1 2 5 10 20 50 100
top@N top@N
(a) 300u (b) 1200u
30% 30%
25% 25%
20% 20% F}
g 15% [ % 15%
Ro RI
10% 10%
5% 5% [
0 + $ 0
1 2 5 10 20 50 100 1 2 5 10 20 50 100
top@N top@N
(c) 2400u (d) 4000u

5 ANFREESE NS SRER A I F L

sEWAER, MHPES s (ED W HE
REEAAE . TCUP BRI, LRML EIL1PE
BEME{K T TCUP; UserCF. ALS. SVD++#l Precon
BE I A 2R — AL TRARK, PhReR 2. A
ST LRML 53, #F 1200u k4 N3 THERERS,

TCUP LA R 2P B3 TR B de /N, A 1.35%;
15 300u FiHfs 5 N RHATHERE I, TCUP HE 1A [b] 5
PRI E IR, A 2.40%.

5~ 8 A T AR T 5 HILM
FUER . F1 0 30MAERR . 45 BRI, FraHikm

x5 300u TAREEZAMEREXT L
HIER F1 535 Vg (B
Top@N

UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCE ALS HOSVD SVD++ Precon LRML TCUP
1 0.02% 0.02% 0.02%  0.02% 0.02% 0.02% 0.02% 0.00% 0.04% 0.42% 0.31% 0.00% 129% 1.34% 99.62% 99.62% 99.63% 99.63% 99.63% 99.60% 99.63%
2 0.04% 0.04% 0.04%  0.04% 0.04% 0.04% 0.04% 0.07% 0.04% 0.76% 0.29%  0.00% 2.16% 3.10% 99.60% 99.60% 99.61%  99.60% 99.60% 99.58% 99.6%2
5 0.11%  0.11%  0.10% 0.11%  0.11% 0.10% 0.09% 0.16% 0.09% 1.68% 0.43%  0.00% 3.97% 5.75% 99.54% 99.54% 99.55%  99.54% 99.54% 99.52% 99.56%
10 021% 022% 0.21% 021% 021% 020% 0.19% 043% 0.15% 2.64% 0.60% 0.10% 5.70% 8.51% 99.43% 99.43% 99.45%  99.43% 99.43% 99.43% 99.48%
20 043% 043% 0.42% 0.43% 0.43% 041% 0.39% 0.80% 0.13%  3.66% 0.71% 0.13% 6.89% 9.89% 99.22% 99.22% 99.24%  99.22% 99.22% 99.23% 99.29%
50 1.07%  1.08%  1.05% 1.07% 1.07% 1.04% 1.02% 0.76% 0.18%  4.55% 1.01% 031% 7.20% 8.79% 98.58% 98.57% 98.64% 98.59% 98.58% 98.63% 98.70%
100 2.15% 2.16%  2.10% 2.14% 2.14% 2.10% 2.06% 0.67% 0.22% 4.24% 1.12%  045% 6.42% 7.40% 97.51% 97.50% 97.60%  97.52% 97.52% 97.60% 97.68%
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=6 1200u TARREEERIMEREXTLL
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Top@N
UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP
1 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.03% 0.00% 0.36% 0.17% 0.01% 1.20% 1.38% 99.77% 99.77% 99.77% 99.77% 99.77% 99.76% 99.78%
2 0.02% 0.02% 0.02%  0.02% 0.02% 0.02% 0.02% 0.07% 0.00% 0.82%  0.22% 0.01% 2.11% 3.28% 99.76% 99.76% 99.76% 99.76% 99.76% 99.75% 99.77%
5 0.05% 0.05% 0.05% 0.05% 0.05% 0.05% 0.05% 0.11% 0.00% 2.34% 0.35% 0.01% 4.15% 6.02% 99.73% 99.73% 99.74% 99.73% 99.73% 99.73% 99.75%
10 0.11% 0.11% 0.10%  0.11% 0.11% 0.10% 0.09% 0.20% 0.00% 3.69%  0.36% 0.05% 6.17% 8.72% 99.68% 99.67% 99.69% 99.68% 99.68% 99.68% 99.70%
20 0.22% 0.22% 021% 0.22% 022% 0.20% 0.19% 031% 0.09% 4.90%  0.56% 0.06% 8.09% 10.40% 99.57% 99.57% 99.59% 99.57% 99.57% 99.59% 99.61%
50 0.54% 0.54% 0.52%  0.54% 0.54% 0.51% 0.51% 0.44% 0.01% 586%  0.74% 0.07% 9.15% 9.70% 99.25% 99.24% 99.29% 99.25% 99.24% 99.30% 99.32%
100 1.08% 1.09% 1.05% 1.08% 1.08% 1.04% 1.03% 0.33% 0.03% 547% 1.00% 0.09% 8.41% 8.53% 98.70% 98.70% 98.77% 98.71% 98.70% 98.79% 98.81%
=7 2400u T AR E AR IEREXS LL
NIEE S F1 734 TR
Top@N
UserCF  ALS HOSVD SVD++ Precon LRMLTCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP
1 0.01% 0.01% 0.01% 0.01%  0.01% 0.01% 0.01% 0.29% 0.00% 0.34%  0.06% 0.00% 1.28% 1.45% 99.83% 99.83% 99.83% 99.83% 99.83% 99.82% 99.83%
2 0.02%  0.02%  0.02% 0.02%  0.02% 0.02% 0.01% 0.29% 0.01% 0.81%  0.07% 0.00% 2.28% 3.57% 99.82% 99.82% 99.82% 99.82% 99.82% 99.81% 99.82%
5 0.04% 0.04%  0.04% 0.04%  0.04% 0.04% 0.04% 035% 0.01% 224% 0.15% 0.00% 4.49% 6.44% 99.79% 99.79% 99.80% 99.79% 99.79% 99.79% 99.81%
10 0.09% 0.09%  0.08% 0.09%  0.09% 0.08% 0.08% 0.40% 0.01% 3.77%  031% 0.01% 6.57% 9.21% 99.75% 99.75% 99.76% 99.75% 99.75% 99.75% 99.77%
20 0.18% 0.18%  0.17% 0.18%  0.18% 0.16% 0.16% 0.37% 0.02% 521%  0.69% 0.02% 8.43% 11.06% 99.66% 99.66% 99.68% 99.67% 99.66% 99.67% 99.70%
50 0.44%  0.44%  0.43% 0.44%  044% 042% 0.41% 038% 0.03%  6.02% 1.07% 0.03% 9.19% 10.09% 99.39% 99.39% 99.43% 99.41% 99.39% 99.43% 99.47%
100 0.89% 0.89%  0.86% 0.88%  0.89% 0.85% 0.84% 031% 0.04% 559% 1.16% 0.05% 8.29% 8.68% 98.95% 98.95% 99.01% 98.99% 98.95% 99.02% 99.07%
=8 4000u T AREE AR IEREX L
FIA% e
Top@N
UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP UserCF ALS HOSVD SVD++ Precon LRML TCUP
1 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.26% 0.00% 0.10% 0.02% 0.00% 1.14% 1.57% 99.85% 99.85% 99.85% 99.85% 99.85% 99.84% 99.85%
2 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.30% 0.00% 0.30% 0.03% 0.00% 2.09% 3.59% 99.84% 99.84% 99.84% 99.84% 99.84% 99.84% 99.85%
5 0.04% 0.04% 0.04% 0.04% 0.04% 0.03% 0.03% 0.35% 0.00% 127% 0.11% 0.01% 4.19% 6.57% 99.82% 99.82% 99.82% 99.82% 99.82% 99.82% 99.83%
10 0.07% 0.08%  0.07%  0.07% 0.07% 0.07% 0.06% 0.40% 0.01% 2.85% 0.18% 0.02% 6.24% 9.52% 99.78% 99.78% 99.79% 99.78% 99.78% 99.79% 99.80%
20 0.15% 0.15% 0.14%  0.15% 0.15% 0.14% 0.13% 0.41% 0.01% 4.70% 0.27% 0.02% 8.04% 11.25% 99.71% 99.71% 99.72% 99.71% 99.71% 99.72% 99.74%
50 037% 037% 0.36% 037% 0.37% 0.35% 0.35% 0.31% 0.02% 5.86% 0.51% 0.03% 8.87% 10.17% 99.49% 99.48% 99.51% 99.49% 99.49% 99.52% 99.54%
100 0.75% 0.75%  0.73%  0.75% 0.75% 0.72% 0.71% 0.21% 0.02% 5.60% 0.59% 0.05% 8.09% 8.72% 99.11% 99.11% 99.16% 99.12% 99.11% 99.17% 99.19%
TN AEH K, Ha@3) AT AR AR H o AEFS )
Db b T OR B ANER B B A, A7 28 A E
MM HER b TCUP S 7UE A0 L3

PUIE R HRELAR, X5 I 0 VF 23 AR H Rt i L
top@N BEVIN, PrA KR KICEHEAE T T H AHE

TP, BRI P AR T LA, B
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