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Recommendation Algorithm Based on Multi-source Feature Fusion
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Abstract: Traditional recommendation algorithms rely solely on users’ historical rating data to identify similar users,
which will suffer from severe data sparsity and cold start problems and thus result.in unsatiéfactory recommendation
performance. A recommendation algorithm model based on multi-source feature fusion (MSFF) is proposed to address
data sparsity and improve recommendation quality, which deeply mines the semantic information in review texts and
rating data. This model employs a hybrid model of CNN and SA_BiLSTM to extract features from review texts, and
introduces a self-attention mechanism during feature extraction to dynamically adjust the importance of review
information, thereby better capt\uring"thé deep key information in the review information. Subsequently, the latent factor
model (LFM) is adopted to .‘decompose the rating matrix to obtain latent features of users and items. Then, the non-
homogeneous features obtained from the two models are effectively fused to generate high-order features, which are
adopted to predict ratings. Finally, a recommendation list is generated based on the predicted ratings. Experiments are
conducted on the Yelp review dataset and three sub-datasets in the Amazon review dataset, Amazon5-core, to validate the
effectiveness of the model. The results demonstrate that the model not only mitigates the influence of rating data sparsity
in recommendation algorithms but also improves the accuracy of recommendation results.
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F P A LR . 20 S P PP N PR T
Ol T s ) VY7, AR Wi FICHM 1A P2, DAL A SO
F R P )01 145 I8 IR VT 15 B BN E B, T
UL B Gl R R A 5 7 T 0 0 A 0 1
32 BHRE

A5G batch size LR K/NA 64, 7] a5 HO4E 5
4 300, BRUEANECN 128, & LUR/INA(3, 4, 51, 21 %A
0.001, RH Adam A3 B H A 245, SA_BiLSTM
KR 570NN 100, dropout 54 0.5, LEM FE7Y 4) fi
HOTE AE R ) R 4R K 2[5, 10, 15, 20, 25, 3012 [a]
AT, I SEI6 2 K=15 i, BRI R B T
3.3 BN

25 RS VP 43 TR AT 25 10 A o A2 [ )51 ) A, Rtk AR
R 4R 2 (MAE) A5 iR % (RMSE) 1
IR P FR bR, BARA s (24). = (25):

1 -
MAE = — Z IRui—Ru (24)
(u,ieT)
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RMSE = - (WZET) (Rui—Rui) (25)
Hrb, TR - RS, Ry~ Ruior MR
TR VE 2> FVE SEVE 77, P4 X% 22 (MAE) F132) 5 i
RZE (RMSE) WIE )N, T o) wE i 6k 51, 5 MAE
Lk, RMSE 38 7 XS Bl (1) 7% 511, 3¢ HAE @ AL
TR A
34 XfLEARE

N T BAER AE RE, ASCIEBELLTE 6 Py ik
HEAT X L.

LEMP WY BB SRR (latent factor model) 3%
SEARIE -8 O e AT R B 4 A, SEEVE4) Tl
W, A2 H A B RE P i 2.

DeepCoNNPEAL: DUFHAN 47 ] CNN 92543 1]
FEHCH P PE R AR PR T RRAE, (B R PR R
T VPS5 AR AR (ORI, AT R -7
DR S

DRRNNPHAL: i F§ MLP #1 CNN 43 511%6f F F 3
GG AVFRAT B AT RS2 B 53 55145 2 VP43 T )

ORI T A e HAE, SR )5 B3 concate 75 ) T 1)
B, B4 RS BT 4

NARREP¥##: {# | BERT 15 2iFiR N, R )5
F4 P ID B ID S\ % R AL R BT 45

RAAMP AL ) FF 5 4N 34T 19 CNN 48 43 531 %
Fi P2 RUHD 5k 1 SO AR SO0 AT AR SR, 7 I 2% R
N T Sk SN, 4 B L B ARSI E
FEHEATIRAL, SR TR VR

ACGIGU " THEAL: 2 — Fh 45 ik & 1 CNN &5
GNN {12 B Rl & #2771, FF GNN Al GNN B,
TS« B4 M AR 2 (5 T ST R P (s, SeBie
sfig. N

MSFF #7: A4 16 MSFF BO8, 71 ) FH 3T
S B RIS SO HEAT R R IS BT 4 28 FL AT A
SCAUFAE, 85 IS R T 4 R USEAT RAE R 2, AT i
AT PE4 T,
3.5 MEREIFMH

AL 9 MSFF AL A AR F 7 43 T30
gE Rk 2 Por.

K2 BEEM RMSE 5 MAE %45 H

Method Musical instruments Office products Video games Yelp
RMSE MAE RMSE MAE RMSE MAE RMSE MAE
LFM 1.273 1.043 1.347 1.076 1.403 1.222 1.394 1.113
DeepCoNN 0.875 0.854 0.924 0.876 0.965 0.903 0915 0.871
DRRNN 0.864 0.827 0.877 0.832 0.934 0.895 10.892 0.851
NARRE 0.856 0.835 0.865 0.821 0.897 0.862 0.886 0.8583
RAAM 0.851 0.830 0.857 0.838 0.884 0.844 = 0.883 0.863
ACGIG 0.840 0.825 0.837 0.829 0.865"‘_‘ _0.848 0.874 0.856
MSFF 0.825 0.810 0.801 0.786 \ 0.§41 ¢ 0.828 0.869 0.840

M 2 AT, LEM J7 LR REAE 3 N Ea 4R R FL |

AR I ZE 00, G 24 B e b K L b il e 3R
2. H R BRP  LFM (R st i v 3
SR TUIE S5, 2 Kl R I, S0 PR A B2 LA
1M 24 R N T B BRGSO, AT LR R
R v VT3 T AR B TR AR A b R R B
B P L T R RS R T VRIS B AL,
20 BT R AT AL 2 ECE LU A P B TR 3R AT R I 4R
HYA R 247, 40 NARRE. DRRNN A S48 H )
MSFF # ) RMSE F1 MAE #3%E: tt DeepCoNN i, 3=
FE AN DeepCoNN 115 Ff CNN 435 %F F P 1 F18 F1 T
H YRS AT AR AE SR B, T CNN H g 22 ) Ja S AE, X
FRFPHICAIAGEL ER EFER, ERERGE
Hit % . NARRE & 7E DeepCoNN fIFE Al Fin A

TR SIHLEI R W VRS (1 5T R FE S, DRRNN i
MLP 1 CNN 7355555 F 2 vF43 85 A PP e 15 B3 AT R
FESEEL, MTATREAT VP20 T, A SCFr 2 H (1) MSFF [F] B
FIF CNN F1 SA_BiLSTM P A5 78 5o 1 43 4 o AT
W SCAR BT RHAE SR L, A R R B RHALE, [ S5
BT KT HNSCAR ) BSOS BARESR B, [FR e R
FH A = AL W PP (O STk, AR T T VR4 T
T HE R
3.6 HELSCIE

N T kBB E MSFF S35 v 5 AN B X A5
B 1F e, A SCIE AmazonS-core ) office pro-
ducts £ 45 L iFE AT VH AhSLLG.

MSFF_A #i#l: 4: 7% SA BiLSTM #i%4, H{5F CNN
BRI PP SCARFEAT R FAFAE S ORI LFM 288505 H
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FUOEERFIERN IR E B 7ERRAE AT SR L.

MSFF_B #544: 47 CNN B8, H{R 8 SA_BiLSTM
S8 SCA AT 42 S FEAE SR BUR LEM BEAL 0 A P i
TERFAE AT H V8 7ERFAEEAT SR HL.

MSFF_C f&7: &3¢ LFM #281, H AR CNN B
VPR SCAREAT R SRR SE UFT SA_BILSTM #5241 %}
PR AR AT 4 R FRAE B

tH 3 3 A4, @ X AmazonS-core office products
K A 1) 7 Rl SO0 oy AT R B, AR SCHE ) MSFF B
it CNN. SA BIiLSTM M1 LFM % 2245 4E b & SR
YL (390 8.7% (8¢ MSFF_C), Hif i AR M T £
B[] T 5 ——CNN J5#RHiEHE L. SA_BIiLSTM
SRR A e LEM EAIE 28 X AR AR fb. (H 2 TE
RMSE Fl MAE % fig ¥ hx & MSFF #5 7 85 &g bb H At
3 MRS, Horf RMSE FEAR T 7.3% (2 MSFF
_C), MAE F#1i. T 7.2% (% MSFF_Q).

%3 B B R SR IR 5 H

Algorithms \RMSE MAE I i [
MSFE_A 0.972 0.903 2843"
MSFE_B 0.925 0.884 237"
MSFF_C 0.863 0.838 32'50"
MSFF 0.804 0.782 35'42"

DAL, dd E 3 v il S 6 45 SR ) T B8HIE T MSFF
FEREAR ) CNNL SA_BiLSTM il LFM iX 3 M
BAEVE S TN b R4 T EEAE L, FRERE A AR
REAESR L RBOR.

3.7 BRESHSH

TEVR 5 SRR 3@ I S 3R T B B 2 T

TN 0 Y DRI AR SCE S 90 B B A S 56 4 B AR

Rl RBOL , PR FUAS R 2 B B 7R 1k B 1) R ~§
(1) W] YR ~d

9 T VIR SAT S0 Al 0 R B i B2,
% Word2Vec F5E%Y *ﬂ@iﬂﬁ%?ﬁgiﬁﬁigﬁ, B 2k
b S D 4 2 1 37T B N MISEF BSR4 947 1)
B0 R BRI RE BT, SR 4E RN 3 TR,

S0 2 L AT 1, 244 B FE A 300 B, 43
TR AL 552 5, 97 LA A SCH% Word2Vee BET 17 i
EAEE B E N 300.

Q) IAERFIE M R4S K

LEM i3 5307 P-4 50 EL KA, 2 =)t — 2L
TE RT3 B T 75 5003 50 P RS EL P2 0, (LR
5 9 B TR AT B L R R TP P 1T A, T 4 R
N R 8 A  B A P KBRS [ 0.
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H1 1 4 AT, B AR Y ) MSFF A5 8 e 4
TETERHIE ) B4 B2 K R38N, D123 T0000 ) 14 e BH (245
BT, EYIEAERRAE ) B4R K AH B 15 3 hn 2
20 IR ZE A — € 1 _ETF, i o AR A, S T
TE AR AIE 2 B AR Y mT DLRE 4 3 2% 5 B P RN R 5 R AE,
PR T B FE . T KR BV RIS, B A
FER) 2], Al Re 2 40L& )2 ST T £E RF A4 AN
REAR It 23 F P RS o 9 32 SRR AR, P DAY 1 {8
RUPE BRk B e A R, A ORI E R ) B 4R R K (1)
EHWEN 15.

(3) Dropout

FE ISR I 25 R RY I, AT DL % 25 3¢ — 7 4 7t
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