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Key Sentence Extraction Based on Encoder-decoder Architecture Large Language Model

PENG Jun-Feng, YU Kai, LI Guo-Jing

(School of Information Science and Technology, Hangzhou Normal University, Hangzhou 311121 China)

Abstract: Key sentence extraction technology refers to using artificial intelligence to automatically find key sentences
from a long text. This technology can be used for preprocessing information retrieval and is of éreaf significance for
downstream tasks such as text classification and extractive summarization. Traditional unSupervised key sentence
extraction technologies are mostly based on statistics and graphical model metheds, which have problems such as low
accuracy and the need to build a large-scale corpus in advance. Thls study proposes TSKSEChinese, a method that can
extract key sentences without supervision in the Chinese context. This method uses an encoder-decoder architecture to
ignore the mismatch in length between the target:sentence and the original text by inputting and outputting prompt words
to obtain more accurate resultg. At the same time, a contrastive learning positive sample construction method is also
proposed and combined with contrastive learning to conduct semi-supervised training on the encoder part of the model,
which can improve the performance of downstream tasks. The method uses lightweight models to outperform the large
language model with tens of times the number of parameters in the unsupervised downstream task. The final experimental
results prove the accuracy and reliability of the proposed method.

Key words: key sentence extraction (KSE); generative pre-training language model; contrastive learning; positive

sample; encoder-decoder
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AT, 750 T )T R T
T4 BERT MLRIRSCA T &4 T 04
B AT, 19 T I L 3 S [ A 5 R AT i 4 )
W7, NIRRT HEATIT 20, S U BURCR IR 3 4
TR SR .

BN, KL% T M4 L EATF ) BERTSUM-
Chinese Ui, 7E LCSTS a4k ik T 20 Ji M4
HEAT RO, [RIINF, A3 73748 BERT-Base-Chinese Al
Sentence-BERT-Chinese 3X N [F )& TR Y 10047 S48
324 AR A&

ARSCAE R T R 45 1 B A i U AT X B S,
¥ BT R 7R R SC o I 3EAT 1R R Ak, ¥ BT AR ) B LE
[Fi] 48 N 2 ) H L, 45 380 R S R AR AL, A AL
FEAS 53 S (AT 3 44 1)1 RIE gl ide G B ). RS0k
F BERT-Base-Chinese 1F 2 Al iR SEHLIX — J7 7%,
3.3 WMEIE

ARSCHE T P SCHE ) AT 25 VA AR . A
SCINAY, 75— R A — AN R SR B (1 ) 7, TR R
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4 B % 758 18 1) BT A ) 1 4 bR A ) e s R4S 4
SIS, ARSCKE LCSTS H B FRAE A1) M AF f e g ), A8
Fi P (Precision), R (Recall), F1 (F1_score) {EK#t17%
BEA)RITERA], HA pred keySentence list IRTI4A H )
top-K IR IEREE ), gold_label B £ 11 1N AT
HOCHE ). VPHIFR AR EIE IR 1.

AW S I Y

if (pred_keySenince list [0] == gold label):

TP +=1

TN +=3-1
else:

for i in topks.get_key_sentences(num=3):
if i[index] == gold_label:
break

FP+=1

FN+=1
Precision = TP/(TP + FP)
Recall = TP/(TP + FN) “
F1_score =2 x Precision % Recalll(Precision + Recall)

3

return Precision, Recall, E1 score

5% 1 H, TP A true positive, TSR 5 H 1)
K] label 1), RIIEREAY: BRI IR EE; FP N
false positive, T AR H SRR A N br2EA), BllHR
W AFEARE R, TN N true negative, B 5B A IE A
WA R FN N false negative, #5579\ A & JE 5 5
), (ASERR bR OCHE A, RIJRH I IEAE AR A

TR Ty A5 e SR B B A7 (i (T pred_keySentence
list H. SIS, 12 BRI BERE BRI A 3. % TN
A, BN BTG 03 Ja B A) - HEAT SRV Ay, TRk 4
R0 e ) 3 AN AT VRAL AN, iR Y1 5 CE

(A THOR 2 3, WIACAZSCE A 2 b, 43 i
R 1 PERE LCSTS B LR gs 1 (%)

FIwS, A F A 3 PGB (1) BEALKARE G TAE pred
keySentence_list 115 1 M B, W AR AITE 2
A A OCE ARy, 1 TP=1, TN+=2; (2) Y
P brZ )AL pred keySentence list FIEABST &, &H
IEF R FR2E A4T s 190, it B2 Wb 25 6 HH BLLE
pred_keySentence_list [ FARNLE THF idx, 1 FP+=idx,
FN+=1; (3) pred_keySentence_list 3% HPFRZEH],
T FP+=3, FN+=1.

RZG8IL TP, FP. TN, FN,iR§EH P, R, F1 13
55, IHE BN 45 - P, Ry P {350 OS2
ABEH ()= .

TP
! P = (5)
TP+FP
TP

R=—"
TP+ FN ©)
PxR
F1=222 %
P+R

34 TR

SEIREE RN 1 R, Hdr CLARRAE XS bhE 2
(977 AT 21 B 10911 25, TSKSEChinese 183 4 3
FEH 7. LCSTS 5 1 200 4 7 2% H SO 3 s
FEAR, Hs 5 J5 148 5 20 PR T A SCH T 347 )1 25
HIFEAR KA SL56 25 b, RSO VAAE LI s 2] 7 %
1) SOTA R, RZIL XS L2 =) ) BS B G 6 1k 3|
35.70% i1 F1 4948, 4lige T JoMi B ) GUSUM Jrih.
SN 2 WM, A SOPEIA S T 59.17% (9 F1 4
K. X — S50 45 M ENE T encoder-decoder 4244
Rt encoder #4318 S fiE J T B B g
HERREE T, D B A SR

WIRES a iR E iRiEEs RS F1453%1
TextRank * N/A 20.46 28.16 23.70
GUSUM N/A 31.36 38.64 34.62
TSKSEChinese N/A 32.65 39.38 35.70
BERTSUM + BERT-Base-Chinese + CL LCSTS (20w) 40.91 51.82 45.71
BERTSUM + Sentence-BERT-Chinese + CL LCSTS (20w) 44.51 54.44 48.98
BERT-Base-Chinese + CL LCSTS (20w) 32.81 52.21 40.29
T5KSEChinese + CL LCSTS (20w) 55.81 62.97 59.17

ACH BERTSUM 435l % F - BERT A1 Sentence-
BERT _I. S25 & B, Sentence-BERT 7E ¢4 1) 3 BT
S RILT BERT BER . IXIGAF 18 5 515 = #
fif e JIAERE G AT 55 b i) B, T AR B S TR
TP AR SCARAE AT 55 1. GUSUM 5 7L 7F s 56 45

SR R I 2, AR S MY AT i A R R 1 S B B
LCSTS i 4 vp oG A) B & 54> GUSUM HERL 77
BT HIRRAE, W44 B AR
ARSI K T AL 5 AL PEE BT AT
PR, BEAL P 5 T B 15 A8 T R S SRR
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KA REARBEAT T 73, 0 HRRAM K, 1 7R
GIAHER, 2 AR SE A . VR G5 IR IR 2 Fs. P
S REEEMEY PG B B8 7y, e AR T
B> 2 3 A E, BRSOk TR RN
0 7> I P& H, A SCIRAE N TP i pr BUOR S+ 1
B IS

%2 NTIPHER

PIRES By TS B B S
BERTSUM 26 1.04 9 8
GUSUM 29 1.16 10 6
T5+Ours 34 1.36 10 1

3.5 xfEEES

AR B X Bl S DA IE SC A H ) A P B A
IR T VEI A B, SRR ATE A SimCSE
ESimCSE, ‘B T 1335k A TS LAY, % Lt seg@sh S an

%3 B, =
¥
%3 BRI r AT S (%)
Jrik: WMOREdRE MR diEE FIOH
T5+SimCSE LCSTS 35.03 44.23 39.10
T5+ESimCSE LCSTS 35.01 45.06 39.40
T5+Ours LCSTS 55.81 62.97 59.17

SimCSE K RFAE [a] 5 3E 4T B AL 2 % SR EAT A A 1
58, M5 FIEFEA; ESimCSE 7€ SimCSE [#3£7 %
Yt 18 1 7 SR AT 3 — 2D B RE A Y 58, B R PR AR 2
() (K B2 A i DX ), AR A B e 1) B e e, e S S 2 At
[ra] 250 W7 A () BORE UM BE 1) ) FE R A AR T, A
M EAEE B, ¥ SimCSE A1 ESimCSE [ BfHL
RIGHBE N 0.3, DUEIR S HIF R

FERBEAI RS T, A ST VEAEf AR E AT A |

PR 715, B T SOTA 45 3XHE 5 Wil T Rk
ROH e IEREARIX — 7 iR ARG TR 52 3 Bk 51 LA
WS T HEAT AR SOGB4, 26 7 S L
S 38 TR AR 1K 05 ) 0 7
EREA.
3.6 KiBSHRE

NT B A R, RS — 2 5 R
i 58 14 KV 5 R AT X B 920 X H M R

GPT-3.5-Turbo®’!. Gemini”®. Spark-General-3.5.

GLM4"”"!. GPT-3.5-Turbo /& OpenAl JT & [f) K& & 1
R MR TR A GPT-3.5 #E4T T geidk, 78 (RAFvEm
(1 [ IS 2 T A B i i ) R % AN FE . Gemini /& 2 HK
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ATHEH I 2 A A TR REREAY, s b3 s,
. FHL WSS R, 7E 2 BT 5 Pk ) T AR
5. Spark FERFR I KR ATHI— 3% B AR KB 5
R AR o SO RN, 2R SOACAE e 1
i RNAR A A QUSRI . GLMA4 2 B s 5 &
A 19— FOK T 5 B, AR AE SR & BB RS /7. KL
ABEFTEBIE T GPT-4, TP T 9B FRAS.

H A Spark-General-3.5 Z (& N T1495; GPT-
3.5-Turbo ZHEAR AT, (ENSE\GPT-3 ZHEN
175B, ] TS-base %k 290y 220M, /M 24 fi
LA S 7 P VR 8 110 5 B RS L 46 T
/UE%‘ % |

%% R APTRBIHEAT BRI, ot
AN IV SRR DU 3877 170 DA SR DR RO RE A A7
R AR, LSS SR, SR A A R T
KBTI, 1?0 S AMETHMTRISY, TR 2
Z~0)F sen_list. FEM sen_list Hidk tH I [71 2 i BEAX
FIGCHE SBT3 AT (AT REEAT 401, Ik
BT, AT EAE SO 3 M T, 4
TR 5E AR RS, R B AR [T 2SR
T RAN TR B S B B

N T 2 e ) LA B IR, S S )
BBU (e R TR R R B, S S AR 4 R, %
o o 0 5 A S 4 5 0 8 SN P K B 1043
5. T LAMLEE 51, 25 SCRAE Tl A 1 5 T 9k
1 K RS

R4 ERAEE BRI R (%)

T3l D % EIEES F13 %

GPT-3.5-Turbo ~ 21.7/20.0/19.0 ~ 11.1/10.2/9.7  14.7/13.5/12.9
Gemini-1.5-Flash  20.5/20.3/18.5 9.5/9.4/8.6 13.2/12.8/11.7
Spark-3.5-Max ~ 28.3/24.8/23.1 15.4/12.9/12.2  20.0/17.0/16.0
GLM4 26.8/22.1/21.6  14.3/11.3/11.1 18.6/14.9/14.7

K5 OREEADNE 1 A, ERUORTE SRR SR AR (%)

ik HERf % FENCIES F1533
GPT-3.5-Turbo 80.0 57.1 66.7
Gemini-1.5-Flash 78.6 55.2 64.8
Spark-3.5-Max 81.7 60.3 69.4
GLM4 76.6 52.9 62.6

3.6.1 REEA)ALE

N T BRFCIEIL A B 2 7506 0] H A B UK,
AR B FJIRINLE JE ORISR 1 AN E, I KBS
RS S0 25 FANER S Frow. i s i g5 T LUR IR,
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7 prompt H1 V48 BIHf 35 A A B R ) T I EE R
TG O T, B A H IR 57 B0 T A 28 Ak SR s e 4T
K. FRATTHENNX — JF PR AT B2 KIS 5 B AUANBE 78 45 Hh
fif# prompt. LA GLM4 Jyfil, $7minl v N S E04E: <) 1M
MTEAk B ESC, AT E I _EATAT S, T ) [R]2F
OGS R bR SSURE S AT T AB S, AT S B 1) S
gk R, Wl 3 Fras. LhRIRATAE 7 il v SR AR
H 3 AME)T, SR EIZ R 4 MEEZAS. N T 5
S B0, AR SCAERR ORE SCRH R (R IR L T XS AS [F] A5 A
Z B H] prompt BEAT T AT %L, 9 i b 75 B AN E
FEA) - Z RIS IR R 5 BON A A5 B 5.

FEEI ]

FoopweT o gmEE

WP R T BLR UGC. P R T BE S UGC?
|

W IR 75 2% RS i i

R 58 26 4 (1 HA ! YT 254 FTAL
BT AR Bk 5T 6 WA, ST
T 2% i M2 G B S AAL
B3 JE s ) AR R ) A T
3.6.2 RN AEARENE

AR SCAE F TR B RE AR AT 3R s 1R 0 ] — R A AT T
10 A1), BRI R B T 5 BN R 25 28, o
EFPEZEHIT 1R X — BRI KE 5 R AT
A I I B ANERE P, 9 ORAE BB AR S B ) 4k
TRCARUE N FH PRty R 1 — e B TR ER (A 5 5 28 A

A DY IR R P LR SR8 26 A IR, FEEAT ARSI, 3

468 FEAH 1D (600 A 45— AN AR HEAT 5 U8k B, it
RS B LA s BRI K 4 .
4 gk y !

AR T —Hp S Ry R, %0 R
FE 25 5 A 5 2 1 P AR, i 76 6 W B 1
BT st T SO SC A HEAT B S AT B4, i
DR A R R e, A S R S 2 4 B AR
bl ST HEAT S 5 B2 5T Sub g R, o EL S g
AR B S A LA A . SRk TR 7T DA T A
BF AT 0 R, AU KT 2 B 7R 44 T B 015 B )
A2 v 2 S A A B S A L AT 492K,
LA S B N 0 S .

—_
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