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Abstract Public opinion events in social networks have a bearing on social harmony and stability.
Analyzing the evolution trend of events so as to manage and control them is able to reduce the impact
of malignant online public opinion. However, the lack of labelled data and the limited relevant
resources makes the effective management of online public opinion challenging and complicated. To
solve those difficulties, we propose a learning-to-rank algorithm for the events evolution trend
evaluation, which makes full use of the expert knowledge in the labelled data and the correlation
between labelled and unlabelled data to select important public opinion for management, in turn,
improves the management efficiency. Firstly, based on the experiences and demands of public opinion
management, we design a measurable, accessible and meaningful hierarchical index system, which is
derived from the three most important factors of events, for evolution trend evaluation. Secondly, we
build an evaluation model for evolution trend evaluation based on the graph convolutional network.
Specifically, our model uses the local sensitive Hash algorithm to mine the structural information
from the data node’s neighborhood and generates the mixed feature of the data node and its neighbor.
Finally, we design different loss functions for the labelled and unlabelled data respectively, in order to
realize the comprehensive utilization of the expert knowledge in the labelled data and the spatial
structure information in the unlabelled data. We verify the efficiency of the proposed model on public
datasets MQ 2007-semi and MQ 2008-semi. We also build a real-world public opinion event dataset to
verify the practicability and generalization of the proposed algorithm. The experimental results show
that the proposed model can evaluate the public opinion event evolution trend with limited expert

knowledge, and provide decision support for public opinion event management with limited resources.
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The indices for public opinion changing trend evaluation
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Fig. 2 Framework of the public opinion events changing trend evaluation
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4.2 SN EREBEHEHEREIIHY

BEXE O AR 2 B ] 5 A AR 28 K AT bR 2
HOHE TR AR AR 2 AT BRI B0 T 52 YN R ROCR
PTG P HE 7 IR0 R OB B A AL B
JENE BT R AR T 43 FHE AR S 9, B b 7R S T
P 28 B804 10 458 2k R SO T e S I T D A 5 fif
R A AR 6 A 25 B A R AT I R g ] LU ] TS bs 28
A IVEEE RSN &/ =T SRV E SN

B0 A BHE X BB A LA A Y f A RRAE
FAARLRE FIARE 3 JE 30 B HE e 40 58 SO 0L B2 . DR ARRAIE 25
TE1] £ AFARLBE 5 HE P A0 516 9% 09 AR ABLBE 1 s T — 3, i
SRR A KA 1 A AR BE X 451 2% o B ) S AT A
TR B e SCRUIE AR s A, Z IR BE R

di=|z:—=z;]. 1D

[F) IR o YR 1 0 30 A s S B ) KA
AR AR AR, A R AR SR ORI 4.1
TR SR B AUE Hash 8038 H 5045 ) 8 AR A %L
P I A AR RIVERRAE. DY 0 8O 2 o, Bl TR 7%
RS

2
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i
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70743’] & le(i)9
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Ho NGO o BRI 07 S RO 4 22 80 0] £
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Wi o Ay AR AT LA g, = 7

fiht o Z RIR— L R AL
SRJE > DA R IE 30 SO Xt e i 7 A e 4 B
A B -
riy=PG #)P G F) (13)

HA,PGH)=1—PG>j)H)=PG>i) RET =,
AT o, MR, PG FORBIN PG A+
PG AH)=1.PG )P (G Fi)i#A, BIp & f—
ETFOLT BB, N PG AHHF PG AR
0.5, W R &, Fl o, FHEF P 5 G 7] 0 HE 2R K
I FH B0 1 58 S A7 kAR OE 4 [ A AL 5 HE
J P 516 90 % R B BE 3 R 3 43 A I 25 L O A R A
RS NN ARG W I 2 & Ok N R
Co.=— 2, q; logPG )P ). (14)

i 1o 2 A 2 I 14 45 2K o ROR TG A 45
B B 0 2 PR KR4S G R R, R AT A 21 B A HE A A
K R AL

5 XWHESMH

5.1 HIESK

PR Sy L S ) B A7 HSHIE A B = AUBUbR U L T VA
RSO R T 2 PR RE L AR SCE e A A T Bl 4R
B UEAS SCRERIPEBE 2 J5 78 L 98 1) B BoUE 4R B
EJ7 ¥R B 52 I L 256 P 4 R DF A SCRI R 3305 7
B TR 8 BT A P a] .

A FF BCHE A R A MQ2007-semi™!
MQ2008-semi-*" , J& SCRY {7 S 2% 40 1 2 M B 4K
PR b A AR 2 B dlE AR TD B AR DG PE AR 1
BRI R AIE 1w ek 2 T 4 KA eh A iR TD A0 K
REAE ) 55 21 B MQ2007-semi 045 42 617 1693 4~
A 1D, MQ2008-semi K45 #4175 785 A if) 1D,
X —A2 i) ID K36, XF A R S B AR B E A R
40 A>3 B T A 2 a2 0 1000 A 5 Bl AH ¢
Pebrid R (0,120 Horpr o A2 BTG 5 A i 58 &
ToK AR (8] A — E A AR, 2 AR 56 4
AH 5 s Bl R AF ) 3 46 4E L XA 46 ASECHE A
R, FEALHE 17 47 (term frequency, TF) . i [f]
SCHEAR R (inverse document frequency, IDF), 70
ST AR (binary independence model, BIM) {5 B #:
RIEF A (language model for information retrieval,
IMIR) 4.2 B fis 4 0 0 A5 1 i 3] 73 1l 5 4> 148
TEBCH R 3 A>T HEAE I 2 4R TR I R4 b X A Y
HEATUNGR e OCHAY 2 A FEH P 1 ME R RIE
8RR UESE b AT S 80K I, 5 HIPE 46 B 5 s 7Y
KR S8R I B S8 e — A 7 AR 8 D
B TEMNR AR b0 AR Y ok DAk 455 70 1) 32 b RE.
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LS4 BEL IS 5000 4R FR BT TR AT e R G SR B
F 1 s R L BOUE SER AN AR Bk 1 TR T
2019-06-07—2019-06-14 [i] , JoRAE T 10 A~ i1 74 B 5
HAOFMEF 43 042 £, FHAF EBAMF A N EE 1
JIT 7 T 0 0 3 A — JE] IS () P A R L5
Foff i T BOR  RAE R RE SR R B
— MR AR RNMNITLUER, CTHER
5% LS =R R T RO 2L 6 TG S S il
Hdme /D e BROWG B0 /N AT A R e Y
)5 27 B ONBA S B S IR IR A B A B
AR 9 P S G0, 3t R R BELIYS S B A 4 T SR AN AH AT
SRy I WA 2B 5 BT = R DA O 1k

Table 1 Data Set of Public Opinion Events
®1 MEEHHESE

Event B PAFA IR e - A5k
Eventl €y HEHAFERGRPWITE 10758
Event2 o SnREE T3 32V 5 AT AU Ak FETT 3857
Event 3 % o5 2 AL O A4 4428
Event 4  Mk# 1% O U L PR R L B S 4038
Event 5 ) B AL IR A 3 B B A 4611
Event 6  #hF/R IR LA T 2510
Event 7 NBA NBA #3852 1084
Event 8 et R BE B o 3k [ 3 1734
Event 9 =R I BRI LT 5 3487
Event 10 HRE [E): PN %3] TN 7 3535

T SBR[ ) 43 T ks K B S A DA
R R B BEAT R 43 DN R A 508 v il SR 2 1 BT
WY 14 ASTPPAL 48 bR o A SR B 3076 X 10 4
BELN (R S AT HE )Y B A Ak — R g [R] Bl
175 S5 4 1 R DA P T R
5.2 EEEER

1) NDCG : H— Ak 44t R i3 25 , % EHE 7 25
AR DG B A TR 25 O R T — Ak

k

E oreli—y
DCG,  “IbG+ D)
NDCGy = pec =y (19

~ 1bG + D
Horp i RORBARTEHE P45 R D 09067 & L rel, KR
i NE B SCRE, [REL | R i HE P 45
2) P@n (precision at position n) : ‘E 42 HE ¥ 5
AT n ADEE D 5 & WA B SR S 2 1Y
FeA R

P@nZLZrel(i), (16)
noi—

Horp o rel GO RWIHEF S5 R 5 0 A0 B 9 804 2
5 A AR, A KEAHE R 1, TCREHE N 0.
53 XWERSMW
5.3.1  AIFEAREE LI R0

F 23 JF A5 12 10 008 B 36 9IE AR SCRT 48 5
(9 Pk RE . [A) B 3%& £ Semi-RankSVM, Semi-Rank-
Boost'', AdaRank-NDCG!, ListNet:'? 4 4 Ff )y
AT T R EE 2 B AE MQ2007-semi F1 MQ2008-
semi b HISCEGEE SR UNE 3. 4 Fias i B 3 B R4k
T AR SO B B FE NDCG @3,5,7,10 PUAS
febr LERRIH T R mdERE: S 7E P @1,
3.5,7 WUASE bR L KB T R4 09 M REL i 0 X
P4 BT 7R B 45 SR 40 M L i) DLAS B AR AL A0 4536 . 0 3T —
HoRICNDCG #1 Py -F- 2408 . JH K B2 5 By 42 452 A2
AIPERE L 25 AN 2 FEos . RA% Ge i o W ok G W B
B AR SO B A Mean NDCG #ll Mean P
febr A R R R B B 3R T B0 R T AR SO HR R
TE /DR 25 B4 0 HE 7 AT 55 S0 47 1 PR BE.
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|l —v— AdaRank-NDCG
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8 L
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Top-K
(a) Experimental results on NDCG
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0.42 |
& L
0.40 - —=— Our Methods
| —e— Semi-RankBoost
038 — Semi-RankSVM
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Top-K

(b) Experimental results on P

Fig. 3 Experimental results using MQ2007-semi data set
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ES| W & R DS W = VAN B E R v 7 Y 7 eV €
0461 Z T6] A B R o R 8040 a4 %ok 50 {1 R FG 7 R AE 2
081 T (A1 X 7 o 08 38R T A 2 O B A 1Y T A
0.44 | 2 2
12 > hE
- 0.43 +
8 042 - Table 3 Experiment Results on Ablation Analysis
= oall (Mean NDCG)
’ —a— Our Methods N
0.40 —e— Semi-RankBoost ®3 HELKIESH 4 R (Mean NDCG)
’ —— Semi-RankSVM
0.39 —v— AdaRank-NDCG Methods MQ2007-semi MQ2008-semi
—&— ListNet
038 = L L L L Our Method 0.4379 0.5166
NDCG@1 NDCG@3 NDCG@S NDCG@] NDCG@10
Semi-RankNet 0.3931 0.394 3
Top-K
. GCN-RankNet 0.4119 0.446 0
(a) Experimental results on NDCG
Notes: The best results are in bold.
0.45 |+ 3 o 4
5.3.3 BRI BCH A SR 25 R O p
0.40 T B A B 4 b AT S I MR S B A
PENE FE SR TN 0,1,2 =90 R T
0.35 . s . e . . i
& it P e B OC T R R T A AR A A S g s A
o0 - Our Mistods B e s 10 B 05 A R e T B R UL
i —e— Semi-RankBoost . . N
—&— Semi-RankSVM AR 2 v s B BRER 1] 5 TN A R
—v— AdaRank-NDCG N . _
0.251 —e— ListNet ) LS AT SR E R AR LR &

P@l P@3 P@5 P@7 P@10
Top-K

(b) Experimental results on P

Fig. 4 Experimental results using MQ2008-semi data set
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Table 2 Comparison Experiment Results

F2 MHEIWLERSZEITR

MQ2007-semi MQ2008-semi

Methods
Mean NDCG Mean P Mean NDCG  Mean P
Our-Methods 0.4379 0.4236 0.5166 0.3777
Semi-RankBoost 0.4292 0.4182 0.4418 0.3476
Semi-RankSVM 0.4271 0.4177 0.4316 0.3430
AdaRank-NDCG 0.4119 0.4106 0.407 3 0.344 4
ListNet 0.4196 0.4173 0.417 4 0.3439

Notes: The best results are in bold.
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FH B 15 2553 0098 25 R 17 R S BRI SE 5, S5
ZERNZ 3 i, Hrp Semi-RankNet A %) 7 3¢ J5
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TR R T A Z 0 K R R 3 RN L AR
FRRAE R R FH TG 22 500 4 2% bR B RIOR 4047 A [W] 72 B2 11
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O 5 L0 A AT FRVE. LUH — 4k J5 A 455 A i 1
G3VE N % B S5 AR 2 I [) Be 1 BEL I S 47 3 A i 3
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Fig. 5 Dynamic changing trends of the public opinion

events
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