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SCHIARBIPE™ S FT e R ) ik A =2 BV AR SR 0 5k BTG 0 I R PR B 2 S vk

FET AT HR Y J7 SR 38 3 X S SCAS SR AT 22 4 BE LU X, DL SCAR 22 ) 9 DG G AR E AR A A AR L PE Y
WA, B 0 B PR LSBT A AR A R R AL 4 4B B 2 (levenshtein distance, LD)™ H KA
7 751 (longest common sequence, LCS)" 4y 5% AL (cosine similarity ) 1 Jaccard AHBLEE" 45 7k .
B ¥ A5 R M — ol 35 T o 4 B A R A O S AR R T A DG R 9 A e o SO A B DG RS K
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B A = 2 AR A3 A G, a3l R SO B )2 ik A E A 32 OBERT 85 R i iy 2R )2
TG W AT A SO 5 R R AR B A S W PR S S B 1) S A B T A T Ak B B g 2k
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EYERE B I SR JE L B A Bk A (segment embedding ) 5 A SCAS B9 A 6] BE & b ic . 78 4] F XL 5%
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Y5 BERT #RIZ B 5 A

fir A BERT BA 9 554E , 2608 12 )2 Transformer g5 a5 f & & B R SO B RGECIR S P90 47
T AE SR I AL B R AR G [CLS IXF R Y ) i, 2338205 2] BN AP 9 25618 LR, BA R
U4 SR RAERE ), 385 H T &2 AT 55 o W N T AT 55, Dense 4 3% 42 J2 38 i 2 M A8 4500 5 4 AP R 5%
AR B R AE R B R AT 1] £, SEEEREAE A R U AR S5 VE L . AL Dropout J2REHL X FF— e 200, BEARE LG
AR o FIH softmax pRECHATIH—k, e Akl o0 5 3, ot A X P = softmax(Why+ 6), W
FH by A Dropout J2 i, 6 i E o 55 A A8 SURH R R B BB R S 40
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3.1 BEkiR

ST R BE G TR A SCAS T T o A SCAS AR S 20 BT 98 2 SR SR 5y ik =, AR SO S 0B 40T K
LG SO TR ALIN 28 7 BRI AT 3R T 56 A 5 Bl S ) HTIE s A BT AR A B R A8 ARk I 3t 2L R
TS Ay S B 1) AR UG 5 T M A A L R AT S ) B URL A6 N A SOREAR 1477 5% d5cJm X8 B2 ik 47 N T

Prld, AR 2 0 Rom F G BT BN A OC bR 28 1 3R £1 HIEEHNT

ﬁ%ﬂlﬂﬁ %H%‘ﬂﬂ *ﬁ?& s Eg%ﬁ [ ':F'Eiiﬂj iﬂ%ﬂlﬂ)iﬂi Tab.1 The distribution of datasets
SRR SR SC N A R R D S A OG5 SR R T e o I 254 ot
T AR 4 1 6 A S B 4 A 1 1 i .
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3.2 BHIEE

ST AR FE 28 AMD Ryzen 7 7840HS F1 Radeon
780M Graphic, & ] pytorch2. 4. 1 ¥R EE*# I HELL , g 218 75 >k ] Python3. 8. SEU0 i S8 & WL 2,
3.3 iFfEIEER

AR 33 RS 5 R (precision, P) L A 81 3R (recall , R) F1 F1{EAE J 5 B (AR 8 b o 76 DEA 20 81T 55
i E 2 ] ROC-AUC, 2 il B B AR 3R AE S f il , = PR R AR S U i) ROC M4, i3 2 F i)
T AR A4S A A AR B RE 7, (AR AT 1 AR B AR R RE AR Gy o AR 1T E B 5T AR A AR I R A S A
O3 AT 55 R N O IE SR REAS IR AS S — 2 R A R - R R T B(PR-AUC) R EZ IR 45
Fr ,PR-AUC UL R R P 9Nl G808 B8 0 R WA R 72 A 6] 4 KO R RS ot R 3 . iz 46 45
B AN 47 0 B HL SRR L (i A O 1, U RS R A U E 2R AR T T A R R R . BT

S 1202 301
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W) *2 BERER
TP TP Tab.2 The configuration information

P - 9R - ’

TP + FP TP+ FN [ S O L

2PR ! .
Fl= ,PR — AUC :J P(R '(r))dr. MAX_LENGTH 128
P+ R 0
Batch _size 16

Hop, TP F£/R gE B iR 9 09 I8 AR, FN fl FP

— s NeO R NV NS N s T h
53 ) 5 A TR 7 %R A O T S REAR B Epoc 10
3.4 HRSH Learning _rate 0.000 02
. =A
3.4.1 FMELH HGEMELR, HWAET R Weight.decay 0.01
5 A1 At phe 25 51 AR - 7 ) 0 88 A B P S L 7 Warmup_step 100

e S BT AR ARG R PR A S R A A A S AN I B, i 3R 1 AT IR AR AR IR 491
o RRHEASTE 1022 45, BRI Sk & 3 BOB 1L i 1) S AR AS T Z A IE S REAS o dl i BT F oA | 2
RRACE 1. 5 A5 A (2 A% AR 22 L6 H 7 58 4 AN [) B ASUER 7 58 L H AR P T 4 2 o 00, 30738 TR ) AN T
& RE AR (14 5 o JEE 96 - 2K St AU SR s X % fip A [ AL A 28 o TRD AR R R I SRR A AT LG A B
ROE , Ay S5 B L P i 3 T A2 T ) 81 2 S e 2% S B BT O 455 A A o 0 3 A ] I 5 0 TE SRR A Y
WHIRE S . LA K 3.

x3 ZWEXBRERIL

Tab.3 The comparison of results of multi-weighting experiments

EIIES P-0 R-0 F1-0 P-1 R-1 F1-1 P R F1 PR-AUC
T E 92.68 93.60 93.14 86.46 84.69 85.57 89.57  89.15  89.36 86.38
SE A 93.66 94.58 94.12 88.54 86.73 87.63 91.10  90.65  90.87 89.23
1.5 FL & 90.09 94.09 92.05 86.52 78.57 82.35 88.30  86.33  87.20 86.61
2 E 90.87 93.10 91.97 84.95 80.61 82.72 87.91  86.85  87.34 85.72

ST 3 SLERAE R AT, 5 TCAE T A L, LRI 7 S A AR T TR IE SRR AS /Y U1 RE
I3, R IE GRS T 0 S AR AR R F B9 P RE g o 3R WSS 2R 7 b 34 28 ) A Y- i R) LI, BB 108 5 b -
P S RE A A PN RO | e At B3 B i 1] i — SRR AR BOF B0 o ZR 5 X ORGSR (P) L MR (R) (F1 {H
K PR-AUC PRV 48 b , H il A 7 98 R B A0 , JU L AE Al B AN P A AR AR 37 53 B R RE A9 PR~
AUC #8545 I, HERG AR 5 8 AT 89. 23040 WY de v (B, E— AP UESE T HAE 2 it 80 A - 17 1] L A A7 3%
P OEPE . 1.5 R AE F 2 A5 AR S50 45 R SR B, TE SRR AU BE ) T B 10 [] I B 2R AR AR 1 U5
B, Ul B B IE AR A A o TR B X R AR AR 1o ) o A 1S AL Y PR-AUC B
BICHE T RA PRI AH PR F1EA P T [ o PRIk e MCHE At A o 552 B0 21 031 -, Bl 4 1 ST A
LI ASE TR 67 SR A A8 e i 1, L BT Ik T e A B T A R R SRR AR A B AU (A R A R
R 32 10 5 W RE B [R) I, A 2808 T I 2R AR A TR A i v o AR S PR T R %07 S B JR RTE M O ik
H B 22 L TE A OC B RE ORI 1] DA, AT AR AR I A S IR ) A e R v A N T R AR
TR RS A R
3.4.2 X EB YR UER R B A R K
H 15 = R ) 4 B B R T 0 L S B, = K ®4 TEBLHMERBER
T 00 26 4 5 07 1 R AE Rl A T U ) A T Tab. 4 The comparative experimental results of different models

SN - SN N Jigiill P R F1
e Lk R R AR E AU k4R : ‘
SVM+ TF-IDF 65.24 63.32 63.87
S UE AR, AT O 55 e 0 T HE Pk 5 01 AN T BERT + TF-IDF 87.34 87.91 87.61
R RY ) SR 45 R UL 3R 4 BERT-BIiLSTM 90.18 88.35 90.09

(1) SYM-+TF-IDF K% . 5% f| TF-IDF BERT 91.10 90.65 90.87
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SR DA SRR R T T AR R DR B SCAS i SR IURRAE L S5 A SVML 3 2 AR R AT O 15 K I 3l 0 i
class_weight= ‘balanced ’ £t Z& fift B A -1 (] 5

(2)BERT+TF-IDF AL >k FIRFE fl& 2240, 5 76 25 5 VR BE 18 SO 515 R e 1T RRIE A A 3.
i FAH R 2 500 BERT #5780 [R5k F TF-IDF J7 2 48 BUSCAR 0 G S8 18] e AR AE o 8 1 28 R AE D 422
TE 1 il B R AU 1) 2, B 0 3 2o 4 T R R I 2R AT 4 2

(3)BERT-BILSTM ##Y . 5% H] 5 A SO AU A [] 2 80 ny # il 25 BERT B8 £ OO i AFRIE , J5
2z A BILSTM M 4%, iE— 25 5l 42 )5 51 v i) K BE B AR 0C R A0 1 SCfF 80, 2l S7 b 3 L8 5
Vo) A A L B i A A A AR A 5 R SCOC B B

MFE 4 0[5 (G5 SVM A+ TF-IDF J7 % R 32 BT 50806 A F- i FUREAE 3R 35 68 ), F1{EAY 63.87%,
BORARFEAE . BlA T4 BERT i85 XHRAE S TF-IDF e F f9 & AL F1E3TH = 87.61% , 1 iiF
T 2B RFIE A A R B AR IS R A AN . I — 2 R AU LSTM i $2 )3 51 4K #5111
BERT-BILSTM &AL, FE A X AUk A JF 51 I S SCAS 55087 [ bR A SCA i | SCORBR e iR ) F1
ik 90.09% o SR, AL X L AT, B A 0 S A9 BERT BERI7E PR I F1AA 134 B Ak
PERE , X RGNS 9 BERT #8506 A VA b 5 F HAT 28 i 1 o 100 BH 0 A0 388 I Re A1 55 52 2%
W28 S5 40, T BE S5 4 A A 5 AW P B A AU A2 e | BT S 300 S M B T R
4 #iE

AR SR 0 Al R P A A R T S AT R S S A S B X A, 2 — P 3 T BERT
POV A R | I3 5k 2 AN S, 2R G Kl DR AR AN Pl ) B, S 25 R B SE R Y R A
P4 0 SRR AL BE 1 9 ] B, 42 T IE 2R BEAR B9 IR B BE 01, 78 PR-AUC $8 5 RIS, 50 1E T 28 51
IR W6 %ot 2 A5 2508 0 D AR R o e A, 38 o X B a6 mT 60, A A 45 58 SVM A+ TF-1DF 5 75 M FRAE
Al A48 BERT + TF-IDF J¥ 5 @ #4558 BERT-BILSTM,BERT B B 72k % 43 [ R H F1 {4
5 T B A, R T HER KA R S R RE e

S %3k

(1] FJRCRRFE, BRE, S . LRBORMIRIELE (R SRR [T]. 2520, 2025,25(11) : 4346-4356.

(2] JTiems, Mo e, B2 £ 4 . JE T 2R AR EE IR R BORTEL R BT R [T]. hEEF F B 1L ,2023,29(8) : 121-128.

(3] VPR T, EAER A . SRS TRAR S T AR IS SR TN T B pE e [T ). RN 5%, 2024,18(6) : 1590-1599.

(4] Z=8 M . BT B 0 PR VBRI R i P X (D], Z8 8 0 Ml K2, 2024,

(5] B, T&A& B, E . SURMBIETRINELAT]. P TR, 2024,50(9) : 18-32.

[6] LEVENSHTEIN V 1. Binary codes capable of correcting deletions, insertions and reversals[J]. Soviet Physics Doklady,
1966, 10: 707-710.

[7] SANKOFF D. Matching sequences under deletion-insertion constraints [J]. Proceedings of the National Academy of
Sciences of the United States of America, 1972, 69(1): 4-6.

[8] JACCARD P. The distribution of the flora of the alpine zone[ J]. New Phytologist, 1912, 11(2):37-50.

(9] HRVE , WH3R . T i 48 0 B AR (L BE BCH DU AP R IE E [ T]. W R, 2016,29(9) - 7-11.

(100 BRMAM . 3 g 48 BE 65 09 5 5 fR AR LR e P 9 [T ] SARGT 541, 2023,29(14) : 23-26.

(11 90 R I . B TR BR SO AR BE T B8 M i A SCPR A Bk MR E (1], BE #1835, 2018(6) : 255-256.

[12]  SERI Z5% ORIENE S . —Fh B SCH A A RUE Sk Bt SO0 T]. BF T2, 2020,23(8) :9-12.

(13] 2= (R AREE, 55 . 3R SCOCRARUE TS5 IR AT R 23k (7). BF 5 1), 2024,23(11) : 1-11.

[14] SALTON G, WONG A, YANG C S. A vector space model for automatic indexing[J]. Communications of the ACM,

1975, 18(11): 613-620.

[15] #zAh, skt sk B, 4% . BT TF-IDF MUALSCAS I SORRLRE 55 35 1 748 e ol — s I ek B R LT ). iRl 5

AR ,2023,38(5) :269-278.



- 220 - P ¢ i DT DR 2 27 41 C AR B2 i) 5 55 &

[16] BLEID M, NG A, JORDAN M I. Latent dirichlet allocation[J]. The Journal of Machine Learning Research, 2003(3) :
993-1022.

[17]  ARgi AW 82004 . BT X0E LDA MBS SURF RIS 0rE T ], P TR SR ,2017,39(5) :978-983.

[18] PENNINGTON J,SOCHER R,MANNING C. Glove:Global vectors for word representation[ C ]//Proceedings of the
2014 Conference on Empirical Methods in Natural Language Processing(EMNLP). Doha: Association for Computational
Linguistics, 2014 : 1532-1543.

[19] MIKOLOV T, SUTSKEVER I, CHEN K, et al. Distributed representations of words and phrases and their
compositionality[J]. Advances in Neural Information Processing Systems,2013:arXiv. 1310. 4546.

[20] MIKOLOV T,CORRADO G,CHEN K, et al. Efficient estimation of word representations in vector space[J]. Computer
Science, 2013 arXiv. 1301. 3781.

[21] ¥ . ZET A word2vee Bk B SCAMUEE B SE[T]. M-I, 2021, (21) : 53-55.

(22] A, EAf, Sl , 45 . 8% 38 8 U SOR AU 50736 LT ] TS HLAEI AT, 2017,37(S 1)« 292-294.

[23]  PETERS M, NEUMANN M, IYYER M, et al. Deep contextualized word representations [ C ]//Proceedings of the
2018 Conference of the North American Chapter of the Association for Computational Linguistics: Human Language
Technologies. New Orleans: Association for Computational Linguistics, 2018: 2227-2237.

[24] RADFORD A, NARASIMHAN K, SALIMANS T, et al. Improving language understanding by generative pre-training
[J]. Computer Science,2018,3(2) :324-336.

[25] DEVLIN J, CHANG M W, LEE K, et al. BERT: Pre-training of deep bidirectional transformers for language
understanding [ C]//Proceedings of the 2019 Conference of the North American Chapter of the Association for
Computational Linguistics: Human Language Technologies. Minneapolis: Association for Computational Linguistics,
2019: 4171-4186.

[26] A4, EL0u, B R . BAH AR SE B 008 I SO 53700 03 SO T35 07 1 [T ). MR 22 3 (B2 R
2022,60(6) :1399-1406.

A Method for Calculating Semantic Similarity

Between Knowledge Texts and News Headlines

WANG Xingyue, Songyun

(College of Computer Science and Technology, Inner Mongolia Normal University, Hohhor 010022, China)

Abstract: To address the difficulty in determining the relevance between knowledge texts and ideological education
content during the construction of knowledge graphs that incorporate curriculum—-based ideological education, as well as the
issue of imbalanced sample distributions, this paper proposed a BERT fine-tuning—based approach for judging the relevance
between knowledge points and news. First, the semantic similarity between texts was treated as a binary classification
task, and a fine-tuned BERT model was employed to perform the classification. Second, a multi-weight strategy was
introduced for comparative experiments to effectively mitigate prediction bias caused by differences in positive and negative
sample sizes, resulting in a 2.85% increase in PR-AUC. Finally, comparative experiments demonstrated that the
proposed method performed well in relevance judgment, achieving an F1 score of 90.87%, which significantly
outperformed other algorithms and can effectively handle situations with a small number of samples and imbalanced
distributions.

Key words: semantic similarity; BERT fine—tuning; class weight; text classification
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