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Figure 2: Framework of our CAUM method.
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> Candi-SelfAt : Modeling global user interests.

“k _ T -
fy =i Wi, 4 = Q% el

where 7 r of denotes the attention score generated by the k-th atten-
tion head to model relatedness between the i-th and j-th click, Q,,

is the projection matrix, and W”; is parameters of the k-th attention
head. Note that {Ff ; }j.\; , model the relatedness between the i-th

clicks and other user’s clicks. We further adaptively select informa-
tive long-range relatedness for modeling user interest in candidate
nc based on their relevance with candidate news:

k Txarr
r :f I f + q. w (-:-l, qc anCs (2)
where r ;. j is the candidate-aware attention score, and Q, is a pro-

jection matrix. Then we learn the representation l generated by
the k-th head for the i-th click based on attention weights {y }
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Figure 2: Framework of our CAUM method.

exp(rf ;)
Wk Z Yj € }{J Z (3)

Ly exp(rf ) —

where WX is the projection matrix of the k-th attention head. Finally,
we learn the global contextual representation 1; for i-th click by
contacting {l‘;.c }§= ,» Where K is the number of attention heads.
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» Candi-CNN : Modeling short-term user interests.

8; = We[€i_ g a3 €15 sl Eipriie].

— ——

wheres;  represents local contextual represenii-thon
of theah+1  click, is the window sizW.f the

CNN network, and  represents parameters of filters

in the Candr’-CNN network.
Local contextual representations:

[s1,82, ..., SN ]

=P, [s,,l |, where P, is the projection matrix.

> Candi-Att:

exp(P(m;, nc))

N
u= aim;, o = " (4)
2 R ——

where ¢; is the weight of the i-th click and ® is an MLP network. In
this way, user interests relevant to the candidate news can be effec-
tively encoded into u to improve the accuracy of interest matching.
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Figure 2: Framework of our CAUM method.

News Modeling:

n =n’+n€+n?
F— P

Interest Matching and Model Learning:

j=n;-u

£=—5 22 logg (i — i)
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Table 1: Performance comparisons. The improvement of CAUM over baseline methods is significant at level p < 0.001.

MIND NewsApp
AUC MRR nDCG@5 nDCG@10 AUC MRR nDCG@5 nDCG@10
GRU [10] 65.69+0.15 31.47+0.06 33.96+£0.07 39.70+0.07 | 63.23+£0.37 27.83+0.26 31.84+0.31 37.41+0.34
NAML [20] 66.49+0.19 32.38+0.13 35.17+0.15 40.84+0.14 | 64.52+0.35 29.02+0.20 33.35+0.30 38.90+0.33
NPA [21] 66.56+0.18 32.42+0.10 35.20+0.11 40.87+0.13 | 64.39+0.14 28.93+0.10 33.31+0.11  38.83%+0.11
NRMS [24] 68.04+0.20 33.31+0.07 36.23+0.15 41.92+0.12 | 65.36+0.28 29.47+0.21 33.96+0.27 39.49+0.19
LSTUR [1] 68.36+0.22 33.30+0.11 36.30+0.16 42.00+0.14 | 65.18+0.23 29.28+0.21 33.71+0.23  39.28+0.22
KRED [8] 67.73£0.13  32.87+0.11 35.81+0.13 41.43+0.15 | 65.45+0.14 29.56+0.09 34.11+0.11 39.65+0.12
DKN [19] 66.32+0.18  32.13+0.14 34.86+0.13 40.47+0.18 | 62.86+0.37 28.00+0.23 32.12+0.29 37.68+0.28
HiFi-Ark [9]  67.93+£0.25 32.87+0.07 35.77+£0.08 41.47+0.10 | 64.91+0.15 29.10+0.12 33.52+0.18 38.98+0.14
FIM [18] 67.84+0.12 33.26+0.06 36.18+0.10 41.86+0.11 | 65.39+0.10 29.63+0.11 34.14+0.12 39.60+0.10
GNewsRec [3] 68.36£0.22 33.41+0.10 36.36+£0.13 42.01+0.14 | 65.31+0.22  29.40+0.14 33.92+0.16 39.48+0.16
CAUM 70.04+0.08 34.71+0.08 37.89+0.07 43.57+0.07 | 66.44+0.07 30.07+0.10 34.69+0.12 40.23+0.10

Table 2: Method time complexity (multiplication operation)
- “ -

of calculating matching scores of M candidate news. News

and user representation are d-dimensional.

NAML
LSTUR
CAUM

O(Md+Nd?) | GRU O(Md + Nd?)
O(Md + Nd?) | NRMS | O(3Nd* + N°d + Md)
O((3N + M)d* + (N* + MN)d)
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Figure 3: Ablation study of CAUM.
: Figure 4: Normalized inference time of different methods.
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Thank you!

Leibniz-Institut i
fiir Sozialwissenschaften

gesiIs @

L) q:).mas‘a*

%
0}0




