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Abstract: Recommending valuable and interesting contents for microblog users is an important way to improve the user experience. In
this study, tags are considered as the users' interests and a microblog recommendation method based on hypergraph random walk tag
Extension and tag probability correlation is proposed via the analysis of characteristics and the existing limitations of microblog
recommendation algorithm. Firstly, microblogs are considered as hyperedges, while each term is taken as the hypervertex, and the
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weighting strategies for both hyperedges and hypervertexes are established. A random walk is conducted on the hypergraph to obtain a
number of keywords for the expansion of microblog users. And then the weight of the tag for each user is enhanced based on the relevance
weighting scheme and the user tag matrix can be constructed. Probability correlation between tags is calculated to construct the tag
similarity matrix, which can be used to update the matrix is updated using the label similarity matrix, which contains both the user interest
information and the relationship between tags and tags. Experimental results show that the algorithm is effective in microblog
recommendation.

Key words: hypergraph; random walk; label expansion; probability correlation; user-tag matrix; microblog recommendation
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Fig.1 Research framework for microblog recommendation based on
tag extension and tag probability correlation
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A7 431, 22 A5 R 1) 6 v, 434 SR T python 95843 il 414 jieba, 15 F 1] 38 R F BT IR B2 60 1 208 /M5 F il 52 56
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Table 2 Distribution of users with different number of tags in dataset
F 2 HREPERINA FAREAEH 5 A
R 2 R 0 1 2 3 4 5 6 7 8 9 10
A 5371 964 427 373 312 293 364 196 178 267 1645
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TR AR FH A 36 Uk A 1 5 I ARG . Dby T A B L S AN SR T AT SRR (R U7V e AN R P R A
PEABELRI 23 6 10 AN KNI SE I T REASE A2 XUIIE S R . 10 AR — RSO B Ay AR 1
B UEEE, R 9 MEEALEAE N IRt s, Foh I 22 vh AT 1 967 655 45 KA IR AR T A7 218 628 45 HEAC.
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Fig.2 Impact of parameter & on recommendation algorithms
K2 2 ah HETE AR S
BB P R /N RTE T AR A T35 1) P 2 ol 50 ) DA, 0 L /0 D) i) P P 1 6 A o R 22 B {1
BRI i) PP A ) ol e S D D T A M AR A g R AR A ST IR S, 4 2 K a=0.7, iUA [H]
AR AE R AR b v S5 A ) S 50 45 SR AN P 3 BT s,

1!1. T
~
o a-=-%
0.3 o s -~ 3 - =
0.6
04F
1 o~ —o~ Precision e tf 4
0.2F & i
- ~o- Recall 1
——F1
0 1

0 01 02 03 04 I]jlﬁ 06 07 08 09 1
Fig.3 Impact of threshold x on recommendation algorithms
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Fig.4 Impact of the number of tag extensions on recommendation algorithms

B4 bREE A BN HERE SR

4.2.3 BRZEYFEHTIE ARV X L
B i, A 2 HUR IR T 10 71 P B VS N bR 46 LA R 28t 8 PT BELaie 28 005 2 P 8 I i b 28 1) A
B WA 3.
Table 3 Comparison of user tag before and after the tag expansion

R3OS AET G R VER N EE

T YR A ORI bR 05 A ST H P I N kR 25 (Q=8)
User-1 Vi T TR MR DT R Ui T 25 R R 8 5,90 535 1 1 s B R AR
User-2 B B B 108 s N 2B I (D% SRR L N ) 7 R AN e SR VRIS REE YN
User-3 SRR g s WRCETHA S22 ) s PR A L R T 225 3R A
User-4 5 B B A2 LB THL; 5 0+ BB I 22 B HEL T 7 45
User-5 SO AR R AR AT VLR R A R SR AR IR R S 28 A T UUUR IR BB
User-6 a5l U FLS 5 O 35 8 S A T s I 4
User-7 AL, R,90 JE Ay ) SR T FLF 4R W UK 8 K 2 A I R A
User-8 T3 52 T e A i 9% A AR Ak 1L R 1 Oy 55 B R R S0 2 8 10 20 D VE O
User-9  Jiieylff; HL 52 & o I 105 Bl U v B R 56 1590 il DR A% AR R AR b iy v [k 20 T A A 3 R DMl A SRR
User-10 N AR FEL T 8 45 0 8 0 I R+ B A Sk 7 AR B

A LA B, 2 B0 0] S BLAE A 24 22 R 7 R R I S A AR RS 1 A A 22 R AR R R 7 4 1)
A, e R R R A B N S R, IR 27490 e e IX AR RE 2 BT LA K
AR RS, DA A SR I r ) — SR bR S A P VS I AR RS B 1T A by AR e A B T B, DR e A SR R )
BRI b AT SN R SRR TR el i P A v, AR 22 e T P e R B R bR 2
FERFRERE EAT &0 A QR Bl e SC I B S A 52. 7% 2 KAk, “ar =b90 Ja P AN Fn AR
R DUy DR i NE i BNyl ol WS =P L A
4.2.4  AFERESEE K ERELLEL

T R A R A O A SR ) LeALpe 5% 55 JE T AR 28 OC K K AR HHE A7 577 (label
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correlation, fij Fk LC)™M31, 5 TR % Mt %< M1 ¢ 4 77 573 (label probability correlation, fij i LPC)M. il £ ks
Z 5 H ok A HEF 5115 (label correlation and user social relation, fii#% ILCAUSR)™®!. i [7] AN 1 14 1o 185 4 75
(collaborative personalized tweet recommendation, {7 CTR)EL. HE T FH /7 ik A 1 2% A G 18 4k % (user embedding
for scholarly microblog recommendation, f&j # UEMR)™ #1 3 T~ 9% 5 F1 4 %5 1% 4% 18 #E %% (microblog
recommendation based on profile and content, &k BPACMR)Z2 [ T 25 S ik 85 LA b 6 Fh S0 4E g %) b S vk 2
HETLUTILRFIE.
(1) ASCHPIETE LPC S M ALl b oSk imy >k LPC 5% 5 A SCI Sk S AH AL,
(2) LC L. ILCAUSR £k, LPC 83 DL K AR SC IS VEHS 2 58 T hn B AT Tl HEFE 1.
(3) ILCAUSR 5k OO IE TR S 43 0k B T HoAb 450,
(4)  ET RT3 A L ie S 2 AAFR B A 5 HA R IR SO M 4 B0, O T B B b B0 GF AR SC 7 VR A Rk R
FANTCAD f R BB Bl v BRI O HER 8092 (CTR 8945, UEMR 5751 BPACMR 83%) 47
X L.
FIFHAS R R 427 21 26 K B L=5. L=10. L=15 }% L=20 % LA 30k iEAT S, EL A 70 AN [F) 4 25 1) 36 K B 1)
T, LR BE MHER % POL. F1{H F1@L LA RC-FEIIEH % AP@L, 45 R LK 4.
Table 4 Comparison of different recommendation algorithms
F 4 ARMEFRFEILR

L=5 L=10 L=15 L=20
P AP P AP P AP P AP
LC 0.281 0.42 | 0316 0.386 | 0.334 0.524 | 0.231 0.442
LPC 0.283 0.4 0.359 0452 | 0.379 0.465 | 0.226  0.469
ILCAUSR | 0.315 0.52 | 0.427 0.5 0.436 058 | 0.255 0.542
CTR 0.295 0.448 | 0.396 0.524 | 0.418 0.563 | 0.247 0.52
UEMR 0.299 0.432 | 0.403 0.469 | 0.413 0549 | 0.25 0.488
BPACMR | 0.293 0.54 | 0.388 0.488 | 0.408 0.517 | 0.246 0.506
LeALpc 0.308 0.559 | 0.428 0.586 | 0.439 0.643 | 0.253  0.587

Ey i

R DUR A SCHE ) LeALpe 592 5 AN 25 BE R (1) CTR 5. UEMR SR BPACMR ik
PLR MARZE 0 BE HY R LPC B30, 03k LC 1 ILCAUSR 8032576 - 1 v Tl 5 J T AH LL AR SE A 573X 2 iy Frixk et
BRI 4y DR P R AA MR T AW T T A Pk A D B8, 5 SO S R A LA B T AR LeALpe Bk
SEET R STA RN P P bR 28033 7 A A TP 8 f T2 7 T, 2 S R I P 0 A 2 A S o Y P A
A LA 18 0 e J I 3 BT Oy R P AN T R TR 30 08 58 T A HE A A AT A0 S A AN 4% | LeALpe S0 HA &
TB ILCAUSR £ 22 41 5 FhaEidk (H 2 L5 ILCAUSR S AH Lb 33047 B B A4 X 2 1 T ILCAUSR 4132046
FH P TR AL AZ 56 22 N 30 B A 32 S A e A ME R M e o T P 10 4R AR ST i R 2 R IR K R AR A R
kLS T ).
Bedi b T 25 LA LeALpe BLvAFI LAtk 6 b ELVA RO ME R AR 4 IR UHER M RE(LE W 2R P@L) B dr
15 DL(L=15) K0 5 IR 175 250 11 (L=20) 1) 1 iff 28 F0 3 1 A 28 J] T 43 B, 43 il S L=15 Il L=20 I, 7 P LR AN PR
Fabr L 10 YRAE I AIE BT 145 B0 20 A 17 O, 2 el 5 B 40 2R B2 — Fh AR BEAR e o P B W) LU H I 2 S R
IR LR B 43 A 19 2 HORE JE 2545 B Rk, AL 5 T B
o TEVFMN TR AP@L b, JC18 2 B U 175 1 (L=15) 14 52 55 0 175 L (L=20), A& 3L H 1) LeALpe A A H A
BT, T HL 10 BT A 45 R LR R
o TEVEMNMIEFS P@L b TR UFIE HL(L=15)F A SCEE I RE Y ILCAUSR B G 70 P34 B RAR T
WAT I AR A A 25 o A B AR T oAb B
TXTE NS UE T AR A 7 DA A ST P9 B AR B REAT 4 78 DA S AR s A B 28 AT S M H o AT
TR E X — J7 VR I S
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Fig.5 Performance comparison among LeALpc algorithm and other baselines on L=15 and L=20
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W55 % 1) ELL 0K 190 1) DR A P LA A A I % RIS 1) AR 7 385 O, A P T A L B 852 BI4% R B Wi 10
TR A T BRETE R 0 A S B AT R T XA A S O O B SR, S DA RO A A A SO P R AN
T 4 K 2 Bl I P AT 2 B N A 2 bR B A 1 ) R B o bR A T AR B R AT DG
(10 ol 4 A2 75 42 1 216 2% 5 2 Al R A 3, A R v 160 ) 0 R R S O DA 2 PR R AST S s X
AR R EAT A, 30 3o 8 ) B L A A5 38— S B 1) S B B 0] Bl 1 P P AR B EAT 97 78 A8 SR AR R A
BT IABUT S8 M T - R M B R PR A 285 1) PR MR 3 AT DG A 03 B B ATV ABLE B X P - bR B A B AT 3
B, S (K AR B AR AN O 1S B T AT R AR T RS T A W R RO R e K R T
SRR S Y7 HEAT A5 BB AE ALK AR i gt — 20k P 5 P 22 1) FR) Ak 5 s A JEAT I 9, 3 T P P A6

TR (SR, S I S RS T P AR
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