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Incremental clustering-based dynamic adaptive sequential three-way
collaborative recommendation
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Abstract: The three-way collaborative filtering recommendation introduces the decision-making philosophy of three-
way thinking into collaborative filtering, achieving success in addressing the uncertainties in recommendations.
However, existing three-way collaborative filtering methods still face two challenges: firstly, the determination of
individual neighborhood similarity often overlooks the commonality among subjects, leading to the neglect of low-
frequency items and resulting in imbalanced recommendation; secondly, using static thresholds or offline parameter
tuning strategies in dynamic recommendation scenarios, where continuous feedback is received, makes it difficult to
timely adjust decision boundaries, thereby increasing the rate of false recommendations. To address these issues, an
incremental clustering-based dynamic adaptive sequential three-way collaborative recommendation(IC-DASTCR) is
proposed. Specifically, this model includes two innovative modules: 1) incremental clustering is introduced into
sequential three-way recommendation to characterize group commonality, which improves recommendation accuracy
and reduces recommendation costs; 2) a dynamic threshold adaptive mechanism is designed based on the stochastic
gradient descent algorithm, for online update decision boundaries and further improve the accuracy of
recommendations. Experiments and comparisons with several recommendation algorithms on multiple public datasets
and real-world scenarios demonstrate that the proposed IC-DASTCR achieves superior recommendation quality and
efficiency.
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g o 2 Px R (1) 1= 0.01, HALELE emb_dim=64; RF-TWR'”! & —F#
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—Flr 5 8 P AT AR (R A =S AR Y, Hod E
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() = SCRLHEFE A, Hof o = 0.56, 8 = 0.33; CDL-
CS3WR! & — b 35 T lp [/ 1% B 2 5 [0 2 o 1 /7 5%
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FRFAE T AN ESEIRE R ACC (1) Fy(1)-
Clost (L) BRI B kil 258 b 4 BB R AE % 57 .
#E—2, Ll Car Evaluation (4545 A1, LA & 7 7
TN B, U AR LR 2 ) B LA, P TR
TEAT T B) ST I P 727 HE 1 2R R 22, SI2 o 45
JEoRTER 2 AP 3 . BT ATk UCT B A0 5
i [HERAS S, RIIE LR % ) 5, SR AR o R
(1 SR GG NP AR IR AR B, e AR Tk A7 448 o B 3T

F 5-7 ML 45 AR HH, IC-DASTCR 18 2 55k

#=5 BEEEARHBBELWACC ()Rt
Hth 4k IC-DASTCR CF InvCF RF-TWR HTWR CFTGR CDL-CS3WR
Hepatitis 0.838+0.177 0.838+0.177 0.575+0.115 0.813+0.140 0.813+0.128 0.775+0.156 0.838+0.186
Dresses Attribute Sales 0.636=0.083 0.514+0.155 0.486+0.135 0.606+0.138 0.597+0.116 0.626+0.092 0.566+0.063
SPECT Heart 0.8310.222 0.307+0.156 0.566+0.066 0.738+0.306 0.786+0.194 0.748+0.155 0.775+0.328
Cylinder Bands 0.643+0.170 0.520+0.060 0.477+0.055 0.581+0.151 0.624+0.103 0.6390.169 0.555+0.083
Car Evaluation 0.912+0.087 0.585+0.148 0.512+0.038 0.857+0.065 0.9140.069 0.912+0.087 0.911+0.082
Mushroom 0.929+0.047 0.580+0.031 0.492+0.015 0.896=0.044 0.956+0.044 0.929+0.048 0.883+0.062
Connect+4 0.747+0.061 0.560+0.039 0.528+0.023 0.691+0.076 0.717+0.071 0.745+0.060 0.689+0.057
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*k6 BEEIEFAEHBIEELNF, (1)L
VG2 S IC-DASTCR CF InvCF RE-TWR HTWR CFTGR CDL-CS3WR
Hepatitis 0.901+0.109 0.901=0.109 0.691+0.109 0.879+0.101 0.874+0.096 0.830+0.142 0.897+0.120
Dresses Attribute Sales 0.400+0.236 0.427+0.157 0.4430.142 0.362+0.242 0.367+0.210 0.385+0.227 0.325+0.183
SPECT Heart 0.830+0.275 0.361+0.168 0.632+0.197 0.801+0.280 0.785+0.263 0.756+0.205 0.820+0.292
Cylinder Bands 0.522+0.198 0.354+0.107 0.401+0.124 0.350+0.208 0.317+0.193 0.519+0.196 0.366+0.169
Car Evaluation 0.785+0.297 0.313+0.238 0.360+0.143 0.64120.297 0.741£0.304 0.7850.297 0.8030.281
Mushroom 0.9240.089 0.556+0.250 0.483+0.202 0.855+0.159 0.913+0.138 0.9240.089 0.819+0.165
Connect+4 0.81420.056 0.662+0.067 0.622+0.042 0.802+0.058 0.777+0.072 0.812+0.055 0.777+0.060
Avg. 0.739+0.180 0.511%0.157 0.519+0.137 0.670+0.192 0.682+0.182 0.716+0.173 0.687+0.181
F1 BEEETERIBE M Cost(l) 3L
LAEITE S IC-DASTCR CF InvCF RF-TWR HTWR CFTGR CDL-CS3WR
Hepatitis 0.91+0.99 0.91+0.99 2.65+0.66 1.10+0.80 1.1240.73 1.39+0.97 0.92+1.06
Dresses 2.7620.61 3.58+1.17 3.76+1.05 2.98+1.03 3.07+0.90 2.84+0.68 3.29+0.45
SPECT Heart 3.24+4.20 14.46+3.41 8.99+1.26 5.05+5.70 4.30+3.86 5.25+3.26 4.25+6.15
Cylinder Bands 7.37+£3.35 9.92+1.27 10.62+1.11 8.78+3.00 8.00+2.05 7.44+3.33 9.22+1.68
Car Evaluation 11.13+10.72 53.50+19.35 61.58+5.17 19.03+8.33 11.1649.13 11.13+£10.72 11.16+9.80
Mushroom 28.17+18.95 179.15+12.87 218.56+13.85 41.16+17.36 17.87+18.19 28.17+18.95 47.17+24.32
Connect+4 1251.20+£299.91  2226.73+185.83  2409.71+92.84  1472.63+361.42  1429.14+366.09  1256.34+29429  1531.73+281.05
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