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Clickbait Detection via Dual-layer Multi-agent Large Language Model

YUAN Xu, ZHU Yi, QIANG Ji-Peng, YUAN Yun-Hao, LI Yun
(School of Information Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: Clickbait refers to the use of sensational or exaggerated headlines to attract users into clicking, a practice that
has proliferated in recent years across online platforms such as news portals and social media. Thi; trend has led to user
dissatisfaction and, in some cases, facilitated online fraud. Large language models (LLM), known for their robust natural
language understanding and text generation capabilities, have demonstrated oﬁtstanding performance across various
natural language processing tasks. However, when faced with speciﬁ(; challenges like clickbait detection, where decision
boundaries are often unclear, LLM are prone to hallucination. To address the issue, a method based on a dual-layer multi-
agent large language model is proposed, which significantly enhances clickbait detection accuracy without the need to
fine-tune the entire model. Specifically,‘internal voting within agents in the first layer and cross-voting among different
agents in the second layer results in enhanced detection performance. Validation against three benchmark datasets shows
that the proposed method outperforms state-of-the-art large-scale models and prompt learning techniques by nearly 13%
and 10% in terms of accuracy, respectively.

Key words: large language model (LLM); multi-agent; clickbait; short text classification

1 915 R AR, i S M LR ARSI B R R B
VTSR, BEAG B 1] 7 R AL A2 A S5 E 28 8 FH 1) HEEIRTE. R, V2 AR AT E 2 R R R A

O HETH: FHR BRI (62076217); B KBS Z R 2T H (ZD1145-71); 1L 4 0 LR SCBAIH TR (SICX23_1896)
WA ] 2024-10-31; A& B [R]: 2025-01-15; SR FH I [A]: 2025-01-24; csa 748 H AR H]: 2025-03-31
CNKI 4% g5 K []: 2025-04-01

116 A4 ARH % Software TechniquesAlgorithm

© EREERREST  hup/iwww.c-s-a.org.en


mailto:zhuyi@yzu.edu.cn
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
http://www.c-s-a.org.cn/1003-3254/9891.html
mailto:cas@iscas.ac.cn
http://doi.org/10.15888/j.cnki.csa.009891
https://cstr.cn/32024.14.csa.009891
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 5

http://www.c-s-a.org.cn

i H AR SN A

We 51RO IR 2 piih &, A 5 WA
)58 T B Bl M S R, X RIS B A L S 1,
D 71/ I 13 0 A s 720 P T B i =
PRSI, 51 P RO, B &t — B oRiE g E
5 [ FH P A4 0 3t LG O A5 JEL I sl s B .
BRI, R e 95 A AR I 2 B A 97 1 R AR A B A 4 I 2 ST
L L ) 4% AR 55 (1 2 A 7 TR R,

AU 1 VERST I A 3 T LR TR AR I
T, 1B TR FE AR 2 WX 28 141 )7 v, FFRAET 1
B 7 IO SR1E S AL RUHEE T RHE TR ) s
RS 0 7 9 308 3 BT T ] R 1 SRl M S 1 5 REAE
HEAT FU M 4 21 B, 3 T IR BE M4 I 48 10 7 v
) Y2 N -5 2D A S R HE LAREAT p s i AR,
SR, BT e S A U A 5T b — T ) 2R AR5, X L
BT IR BE A 20 X 28 1 7 VR T8 75 S R AR deie 2
AR, DAL 4 B 2% s A 28 (bfdi;ectional encoder
representations from Transformer, BERT) AR T
Y515 5 MR (pre-trained language model, PLM) HA &
TR A g TR, (R ey 38 7 9 1 Y
R BE BORORBIAL, &0, S gk S5 oM R i B
K 72 5 4 BELRS o 5 ARSI 25 78 43 ) FH Ll 2 AR

I JUAE, KBS B4 (large language model,
LLM), XA KRBT EE & H AR E S 403 (natural
language processing, NLP) ) T #4551 & It 5 oK
IEe 7, RIfSLE DA A 28 T4 A 55 vt g B AL
TR SR, £ IR (W0 ChatGPT. LLaMA
FI Mistral 55) 1E47 € ST AR HERE B4 2R kel AT

S50, SRR AR AL R B R TH S RAS. R A AT

BRI, K ABE 2R 7 T 5 75 G A 0K e B0
PR O 4 A R AR S 40 5, AT
SR WY 0 2 L T 7 AL 5
BUT, T O R ol ATV R R T, 2
Sy SR P e ) R R

KT IRVEXA W, A SR T — R TR S
50 B AR R TR £ o 75 R T R, S T MO K
AL ISR, A RERT T SR R I O e R A
SOt LA e S PR B A HE AT R 432
BT AT T RIS () 0 AR ek, BEANR Bk
ST (9B (prompt) HEAT AT VR, SR i
LA 1R PN AR A I P RS e 1 B B 1
Kl g5 5, @I 5 2 J2 AR [ Rk (38 AR, 49

B 2 AU TR S SR TR, IR 1 YO K
W 2 %80 B 12 P B R R b 3 FLAS Al
FEI 4> KT e, 50 F0CR B AT

A SCH EE TR A S R

(1) 3t 7 — Pl T BT 2 8 6 A 1 o8 i 5 .
K7, Fo 4RI T B 2 B 0 S8, Rl 2 e
Sy,

(2) 7RI T LA 75 Bk B B 2 BT A 2 U 4550
R A B USRS A 75 B ARG I 5 A i 47
SRR, A5 ST R R R

(3) S5 45 FEF B, 7 5 7 S ok R PR
S, SRt v e O T T 7 i, LE IR et A
R R 25 =1 77 15 HO HE A 2249 5 6 U 13% AT 10%.

2 MXRIAE
2.1 SEEERN

SEAE Sk, M O 4 R T R £ R
LRI S, TR E BRI 7. A
FEIA 5 TRK 0, ks A R Iy V7T LA 343y 3
FHHE LRI TR, ST H
SR SRR (0 7 T

LT RHE TR A0 77 5RO A AR 0
BRI RAE TR, B R S BN R E, (35
VESURHIE V5 & SHHIE LS RS2, 19l Blom
st NV T il RO 5 2 AT, L3 5 VR
S T 160 3 P R P 1 50 55 AT, S T4 T2
(19 9 BT b ATV SR A ) 8 FORRAE, T F T
THRE 6 R A B T A7 76— 52 105 R

SRR 5 ST 7 . B R B 2 S1 HT RHE45,
R P 26 I 4% 15 5 ek S AR TR B T I A, O
AR T W2 ). 100, Naeem 25 A\ U5 t—Ff i T
S R B0 10 370 0 7 BB, U ST 45 4]
[ & (Word2Vec) ik A KK HAICAZ M 45 (LSTM) 1%
RUSEAT A MR . (ELJ, XY B 2 51 7 HE R T
25 WS JE 05 R R 1 72 9 AR 1,

ST IG5 2 BB 77 . 3 JLAE, T4
TR Z55 2 R (PLM) B AR I8 25 2 Al 5 F2 A
TR, AR S AL 18 LRSS B, PLM
e T 45 160 2 1 AT P TR A o R A T AT
S rR B B, Lin 25 \PHRH T —F o7k, Ba %
TR FE 3005 5 £ PR R 3 M U %7 VR 30

Software TechniquesAlgorithm 3 FHA S 117

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

i E R %N

http://www.c-s-a.org.cn

20254F #5344 5

] LSTM (Bi-LSTM) F1 BERT 2% 3] i SUHFAE, JFi@ it
P 2 77 N 28 3 R B 07245 B, B A R A A R A
—ANZT05r AR, F A bR B 4 S S T R bR
A — AR . (H2, XL 5T PLM 5 iR IE & & 2
NS BRI T BRSO, 5, B N R 5 i
FEr B bR B B ZE 5, K FHLAS PLM Hh T2 & ANl
(7850 FI .
22 KiESRE

AL, KB & A 2o 1S = B R SO A
RS R TR, HERKEBRIES IS LIS T
e i PERE. 2 H N R E 4R 2 BUR R, B
ChatGPT AR I KB A 65 & A\ M5 Ml A Bl R
L L IVARS S 4 2 S RN i i A E ek e O i

AR BB, WORMLAASE, CHE Tz

(Rt R, 5525 T30 PLM B3V AH L, SR A
P BT DL A 1 SR BE R AR AR, LLM fE A

|

TS B0 T R T A K T ok, B
FEBCA LR, KRR th e A2 IR AR 22 3] B TR
ST I 5T IS ARG M AR, (B, KA
R SCAE FRAE 55, A T 2R SR 5 AN B 9 73 RAE 55
I, B AR R ORI S B A T A A U

3 ik

ARG ARATHE B HIFE T WUZE 2 B ek KA
) A S ARSI V2. (\
3.1 EE{RHEZR .

FE VLA G S e T, BRATE Sk Ak
fai T TR 48 T 57 0 5 90, £
SERR R 25 ¢, HIRLRR 2510 0 . BEeR, =1 R
x & AR, y=0 F7 x AR AE VI, B, Ak
AL A i T DA A — A SC A A AT 4, BT
P(ylx) = P(ylt,c). 1 A EARHEZE .

e B4 - ( .
{/J\ﬁ,, ﬁ%ﬂﬂjﬁ g ‘ Prompt of Agent 1 Prompt of Agent i - g2l
L. R,
RERE T XE | BAERA — i, | 8
FRIEL, SO bR Y lzmﬁ/\ l%?k—‘%ﬁ)\ T L 8 T
’g‘égg;:)zﬂiﬂll&ﬁ CURINE AT R IR 1)
O \ N B RN AT
1 HR 7 1 b A Generation model Generation model o
FWTIE A BT 2 (4, GPT3.5) (fw, GPT3.5) R b SR
JE R A, R 2, X A B
S, ‘ I Ak
fteor. — N o ISR 1,
- | 107,

P 1 1

4 Eatisi P l?ﬁli@&%‘%ﬁ% —

! @ o |
‘ Agent1 / ! Agent i /
KA N
EpEig LS
Label:
Clickbait

B EAHERE

3.2 HHEEERL

FEA L i A AT I T VA b, B RE AR BT i) 2 R
E T Uiy A7 25| 3R TR R 3 R B e 5 U (1 R
NI, FATAE R e BT R BEOTE LU IS5 T

BREARIR R A A IR Dy T I DR RE S HE R
T SRR S R T8 56 &, FRATTAE 3R 75 v W]
FRTR I SCUE P & Z I8 38 SC— Bk, il SRR i
AL i T AR R SCUA R L5 3K s A T

118 4 AR5 % Software TechniquesAlgorithm

MRS B RN RS AR 5] L A
i, FEA AL 5 FR AT B AR, A A B R
i AR SR A e ol R P AR A DL B 3K
TEAFFELUT LA 1) Bl EE A — D7k 5]
ERE, EERAOVHIL 3 AL E R, e 300
FHAAF RRARRANMAREE; 2) 5k i ]
SR TR LB, XK E A R XX Bl
OLARFL I XXX e R < AR S I SR H

© TEREBIK R

http://www.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 55

http://www.c-s-a.org.cn

i H AR SN A

Bl X A7, AT G SRR R A T AR AR R
FEWR 51E B B SEBR A B ANRT AR DL, X L AT 2 gt
B s T S AL

SHEFEARRME: Oy 1 1 s R m e i 15 1R
BT, FATEIRR BTSN T 5 ADNIEFEAM 5 4
PUREA. IEREAGL S T W 0 R 5 P 401, T B ke A
W A ol VR T A IE P 2 XS SRR,
AT DA S S St R A AR OB RERT A A T s e 5 1,
T S5 o 41 T 5L B sy D A A 12

e G AR A L N AR R S N REAR,
LR REAR A EL T B, A5 Z SE R B A S A SR

T DR 7 T o 2 o 5 P AL M3 6 vk 5 3 ¢
AN AT R R AT T e AR 2 5 77 AR K0 o v . A s,

AT Bt T n AT (08 1K, B 1Emad A

[ prompt, A5 ELAH AN IR 42 i PR R ol 5 TH 1
Kﬁ%ﬁ%%ﬁﬁﬂ%%ﬁﬁﬁﬁﬂ&ﬁ%@ﬁﬁ
AL BARH, ATESEES it 7 on=5 DR REE, TG
IR 1 Pros.

R 1R TER

Fs B ReARR

TR R T R AT, RIS TR A W2 1
N .

2 IHEAE IR NN AR, KAV s .

B MR SO A, FIRTZOCE AR T T A, WA
3 S, TEHRAE ST A SR TR, 455 SRR bR AT B AR
J, FIWTZSC L 15 8 ik .

BRSO A, AIWHZSC RN AR TR EE. WA
4 2, IR SCEAR A K BUT I SCE N R, B s A BOCE
PRI 20 B 130 R T .

B HRIESCE N, FIWHZOCE A AR SO R B, R A |

5 2, IR SR A A R BT S, IR VG S A S R SRR
b, % SC R 1y e i R U =

=4
%5 AR A B AR T ER ARG R, &
RIX INER 2 Fias.
2 ARFEE B 81X 5

Frog XEbE CENE BRI ERNE B ES

1 N — — — —
2 \ J — — —
3 — J J — —
4 — J — J —
5 J J — — J

Horp, SCEE AR N Y 22 IR AR B AR R AR AE 1,
AR FRAIRR AL A2 B 46 T 5 T S A A A B A 25
N T AT T R UGB, A SCER A .

33 WEZEHEEHRE

PR R A R ST IR 2 R, AR B U %
fl P S S — S 0 A e AR 25 . LA, 7
B 1R, W A (N x HEAT m YA T
SEEIREI, 3B NI y B R )
FRERE R 1 P M0 A 5 00 R DL A 7
2, %A SRR 75 A, SR
TEBRAA 1, T4 0. R EE L 53 Ah AR 7, A4
AU RIS R o, R R TR Ty=1 15
o 5 U2 0 1 AT <y =020 /5 ok 7 12 0 A
S, TS 0 A B 2 SRR A g ! = 1. R
55 W 2 Ak £ U, ) = 0. et
HESTE R RE R XN x SERR m VORI S RR
BT (oo, | IFHEATHREE, S eh, JRATIL m=5 I
SRR T 45 KA SR, BV m RS R R
AR i B R AT A S R, T

ES 1R IR R A T R R R, A
L 5 2 2R AR R R 5 SRR, 19 30 2
SR IS . FLA S, T RATR I T n=s A
et BB, X F AN x 3B P I B 7S
B o, FRATERFERNEE 1 2 i I 1 2 A S0, B
g el b 2 MO RS R - %) = (1,0,
L1 1), BFy=1 et A R S, DAL, A
x (BRI A NS At
S 1. i R
ﬁﬁ)}:‘ﬁﬁzﬁ x (CHEFRAR); B R0 n=5; AN R MR R 4L

m=5.
e e 2 R T R VARSI 45 L.

IRl NSRS

1) W16 1 ANFIR vote_results, iR i SN x MRS, 2.
X TAF USSR 7 (=1, ,m), AT LU B8

B, SRR B N x BT RN, A3 B AE R y =1 RO i
T, y=0 Rk i i),

RIG, KRS By IR INE vote_results 53,

BT, MR 45 AR 75 1 3 B0 E BRI E R Re A 1 (B 2k P 4%

2) F R BEAAR | IR A 45 ALK B agent votes_first_layer HFKH.

52 25 AR R AT AR

1) MGtk 1 ANFIEK final_results, FAFICFE 2 BRI EER. X+
RN x, PAT LT B3R

TG, B 1 EIRAB AN R e AR IR S I 45 R (RN R AT 4%
B,

SRIG, XF 5 AR IR A R AT Z B, B RIR AN A
For gt 1.

Software Technique*Algorithm 3 FHA S 119

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20254F #5344 555 W

2) B & RN final_results 1R, IR final_results 1E R
L) R AN 25
3) i, B i A i T A U 45 SR

4 SEESAMHT

TEARTT R, B e AEAR R 7%, SR 5 N4
SBG Ve B AT FE bR, @ T AL I IR T vk
(A . Ak, AT T AR $R 7R DL B e Aok
BOIE X S0 &5 SR 52 ).
4.1 HiEE

SCISTE 3 AN 4 R SR SR SR 4 Rl AT, % 3
JRIR T VEAN M BE SE 401t 5 51, AN Hd 4R 10 Bk
R E.

3 SRR

5 B4 SR SRR R R
1 WeChat  fMfEAAS 12724/9192/3 532
2 Sina %in&%ﬁ o 1912/1 122/790
3 Paper  © Z¥EHIE 30800/30010/790

WeChat: ZEHEHARIE T WS AR5 SCE, s
HlE RS OAFARAR S B BT A — b
S N T AR T I AR R 2 A e T, BATREE R
PR SE 5 — AR AE A T 9 T X — 2. Ak,
H T R A6 n SR h B SCEAEA A A B, Jo R
WE WA KEART 50 FRFIIREAR, T BE SRR I 25
RORF AR, AT S BEAT 7 FUALEE,
B TR LEASE AR AR,

Sina: KGR BBHR BT E. BTIR B EAE v

— N EEGETE T Rk, R TR R R SR AL

L FRATAHT IR I U T A I R A,
1T FTE, T R0 e P RO 0 = FL0E . i
S04 R FTRE 1 43 A 5 PRSI 5 o 75 S 7 /2

Paper: 1% 35 88 W 54 37 i P s B T K IR 5 1)
FRLS XTI P2, G TS O I P A R £ 1
MR HEAL B 800 AT BUARVE 0BT MR A, JLrh a4
R R PRI A b T 99 2K .
4.2 ItesE

9T T PR A A OB, 3R A3 B T A T
FRROITVE . e T TR R I 07V 2 R AT RO K
BORAT HE, LA 45 i JUFR.

BERT!!: —Fh3E T Transformer [0 ) 2 il 28 %
SRTE, TRV S BERT #HA7 SCA [k Ak, I3

120 A4 AR H % Software TechniquesAlgorithm

L A AR AT A T A .

MFWCD-BERT (multiple features for WeChat
clickbait detection)™: F&F- 2 REAE (R0 o5 ol 175 A AG
HEZE . P2 HE S8 St o IV g 0 28 i B it o ) )
TRAERIFRAE, 235 18 FH BILSTM 9 45 SR fifi 41 A R 1) 15
SUE B, S-S MRS R, DL T s A i
TR,

KG-GON+ATT!: iZ B & 7 AR g . %
R 28 7 B T 7T M 45, ﬁ‘éﬁ%if@ﬁqjiﬁﬁi%’fﬂﬂﬁ
YL, \

PT!™: J& — PRV 72, JBI ¥ R 55
o 72 T U T ST . 5Bl 7 T DU Z0R)
TR I8 SRR ) 3 5 45 R, ANV B0 T SE 3l
SEIF ARG A5 A,

P—Tuning“g]: — i R T OB A s o G e T
%, 1207 R B R R — AN ISR S HU
AT AT AL B

KPT (knowledgeable prompt-tuning)'”’: —F{f 1k
HIHR R IRIL 72, 85T 51 NSRBI RN, 7T DL #ERf
Hiy S R A

PEPLP™: 275 VR 37 [ b AR, ) FH 1] 4 48
SR PR 7N SR SEBLE VR AE 51 5 T B SCRLAR, T 72
Ji A A

LLaMA (large language modelimeta ADPY: LLaMA
RFFIEA M KRR, FLGPT AR, AT BLAE/NREA L 28
FHEAI IR, N R A R ROR.

43 SR E SITHIET

< ARSI DL GPT /RN £ T RIE S A, Sl H
GPT-3.5-turbo # 2, SCi6 fiR 55 4 EAKHC E OY: NVIDIA
Geforce RTX 3090 Founders Edition GPU, Intel(R)
Core(TM) i9-10980XE CPU, iz {7#i% ~ 3.00 GHz, H
1724 125 GB.

N T AR R T AN AR, AR SR ER accuracy
M1 AT TR bR, Bk g LT

.. ip 1)
precision =
p+Jp
p
= 2
reca - 2)
tp+in
= 3
accuracy N 3)
Fl= precision-recall @

precision + recall

© TEREBIK R

http:/fwww.c-s-a.org.cn


http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn
http://www.c-s-a.org.cn

20254F 55344 55

http://www.c-s-a.org.cn

i H AR SN A

For, op /2 TEAR TN I 2 i s S ER, R iR
FHOI T 1 Dy e 5 A R R, i A2 T T A TR0 Dy 3 R
HEH, HF SR T IFEEE, miE C& i T
TR AR T S TE R O, N R TRE [ 0 A B,
F1 RS2 R0 A [B] 5 1 AP 34
44 LWLER

BT J794E 3 A S B M HOE 4 E 1 sei 45 5 an
* 4 Fs.

R4 KRHR

WecChat Sina Paper
Method
Acc F1 Acc F1 Ace F1
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