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F B 44« % B 1] A7 S 55 A SRR SCARB R, 43R
RALHE G L 38 2 D) 5 IR P 2 ) k. T
i F #2348 (K Nearest Neighbor, KNN) A& Dl
Wi (Naive Bayes, NB) \ S ¥¢[A &AL (Support Vector
Machine, SVM) S8 £ AL 25 % 2] 73 FE L i) — Fhak
ZMAE (PERED) 0 B2 B A5 W sl HoAh 2
R SCRR AT B 35028 I Se4F, BT KA e iz i Ay
(Long Short-Term Memory, LSTM)  #H##1 28 X 2%
(Convolutional Neural Networks, CNN) fIBERT%
TR o7 SR UAE B 7 R U IS 1 RO B s 2y, X8
=P SR A S AR 5 M LSTM. CNN
MBERTH T (L) B3 2K, HESE T ART
SRR UL BB — AL E A, B S5 SR T
TR (P EREY BRI AL S LU 51X 55
I, WA RET TR N AL E Z (A 5
FXER b SR, (HENE) BRI AR R ARG DL R
A D5 ILEERR [ — KK T RARZ M
K, XA 2 [A) Y R e, HELLX 47
I, 72BN 0 T AR R A (P EIE ) WA
W28 HSUAR Z 1A AR e AE (P ERED) WS AH
KBS RITH, CHABAZ ISR EET 2
WLER 222175 00, 25 2R 45 T KNNL NBRISVM
LML S INE RN BT R H 5038 1Ak, ik
T I ok EAE SRR AE I B S I AR I 2K E R AE
B, JRE A KNNA REIL I A S E 432,
1) AR AT IR BE 27 2] 7 AR B AR SR 7 o X e 22 AL 3%
5 2 JT AR BRSO I AR RARE I B SGE UER,
MLSTM. CNNAIBERT{# &5 3] Ji A e —Efe 7%
& RIS BT O SOR R SR AE SOR &R, FER IR
HUTE L2 AR ) R TG B8 2% S T . TRt
CHENE) WA RIS H A5 70 28 75 EARR AL R B2
27515, VIS AT 73 R AR
(FHENEY A AR S H 2N XL 2R B AL,
T I REE 2 REARN KT BB 42K 3K
DL ESEH 2 50 2K 8] DO I — X — o iR e o %
s e o 1) S s o 3 ) N B i R E e 18
T RBAREEEREAT R PR R
BN Bt IS R B T S FE R 1 2R
B bR B LA TIANZE B 1 SCA 2 i FE AL D7 T, 155 I8k
TR (RERE) AN WA ARIESE B B 37 2K 1K
DAL SRR b, AR AR AR AT X (R ) R
P AL S H 1 8 T AR . Lt

FILing" "% 5 H S M7 SE B b — AN ST
WA B R Bl T AR 1) 43 25 R R, 1T 2
FAET PR AE B A A — S AR DL A o 20 A JB AR [ 15
SR, LA [R]— AN AE AR AN [F] (18 SO 8 R RIE MR
(7, X A ] ol S [ 288 22 ) SCAS ) o R AL
P AR i LSTM. CNNAMIBERT 258 Ji 2
SRR SR e 17 VB E SO R E SUE R, TR
AT, IR T AN 80, L BERTR I
B ife AT AR FEBERT A A A6 HUAFAR U ) 73 28R,
JawaharZ"HEH] T EAH 122 9 45 M FIBERTHI A Z
2213 TAFRRE UEE, fEBERTHIEE HE) Z A0
T2 453 32 S8 7 R AR A0k R FAE SURFE,
BERT I T JZ 2 31 A1 SURFHE(S RABERTI 23 283K
BATTF T RIF LR, (B2 BERTAE M AT 51, H
R G — 2 S H0T /2%, 2 TBERTH fih )2 2
STHIE UG B o N T FIFX 2838 SUE B, 27 im
M CNNIEHBERTH 122 =5 45 #4, $2 HHBERT-MLF
BEAY, FEA %A N T 5 I AT T 55, BUE T L
BERTH 41153 K% A« SR, BERT-MLFH{ICNNZY,
FIASRE NBERTAN A J2 2 > B )18 S5 B B A A FRIAL
=, X BERTAFZESHOMAT oS A N, £ L5
s 75 3 S S5 I [ BN T i 2 5 K G B UM ., AT
SR RERE T BT 22 R B IV X BERTH)
12)Z 508 A F AR E & — MR IF BB, figh ok
SETE A ORI P A UM R E B A 4 I
AT 43 R o AR fd F T BERTA 78 4 FH g 4 5t
BRME— R R AT TN 2R BT A B, o 4 S
B RME P2 L3R a5 5 B DL Rk & AR S I AN T
1], B Bm i v, (A AN B8 CRAUE LR TR SCHR 7028
SR AT 5 I B BRI Fa . ik, FRELET SRR
(AT 55 0 TR rp SO 4 3 v R 5 — Mk 1 R e iy B3k
— P IB AT 55 H s B2 4k 23 AT B SR (Task-Adaptive
Pretraining, LA RfEIFR “TAPTHEAE” ) P TAPT#:AE
HBERT M H Ok A 7 BARAT %5 b B A e K & 45
P, 85K TAPTHEAE BT 55 $ 88 45 (1 P9 25 (6 15 4
RILEAZAT S5 LR M B T, S I 4 TAPT
AR AT 55 SR S A 3 A & B I AT 45 LR %
RS (AR 1, DRI BERT A L 5k 5 B 45 5 TAPT
VR TT LAIE A AT 45 0 B B K DL RAT 45 R 4, L
B EEE . B, £ (R EVE) WRAHIEZRHE 5
%, BERT K BUH R 255 TAPT#RAE, 40 B RCR AT
DNCEE N AN 5
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T, 53055855,

2.2 FTFBERTIAZISRHELR

BERT/& % T XU ) Transforme 5 He 25 4 1M B
ZJZ Y, FE TN SRt R A, R I T A A
(Masked Language Model, MLM) Il F—#]Fijl] (Next
Sentence Prediction, NSP) Az B FE [ XU M) 5 RALE,
AT B AR D IREURR AR R SO B R R, ITAR S I
IR RNRHERI B M B RN, £ BN K EEUS T
LSTMAICNNEE SRR, 1oy BT R, v T
Tt ChEE) WEMIERH BB/ 2R 8R, ACKH
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2.3 ETHdkfBERT-MLDFA /) A 553 3%
E2 HFBERTHIEZSHAEL HEZR
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(1) ## BERTHFE [ 5 % 7 o KU1 255 A0
B SCA 4% R BERT 1901 245 B 2 1) iy N\ A =Xk AT T Ak
B, M IERE B R, RHIE B A FE R B
AL B G i ) J 3N 55

(2) G E B, 6 BERTF 2801, JE¥4BERT
TR R R AT 46 1L FIBERTHA R, BER T 4%
ATAPTEAE, WK G AL E 2 f5 I BERT R AY j —
WAEAT 55 B0 45 LIS, Tl 256 F5 M LMAT: 5 il
NSPAE4, J A E 5 B I BERTHL AL,

() NZEAL, FHHTA IR (D 15211 YIZREEBERT
FHIE R R BIRRA IR (2) P BERT A

HAEEE M, 2T HAZ % T B8 UE B
TG 3T (R ENE) PIARMIEZRE 15 KR,
A EBRT S B AT otk , $2& t— Pl gk Y BERT-
MLDFARE R, 1% 77 72 3 FiE B AL X BERTAN A 2
FRAEHEAT A, TERLA I 2 T AN 7] 2 R AE A [R] 7
B I HACE AR Zrid A2 & S 58 7, AT AT LA 78 4y
FHABERTANA Z % 2 iE UGB, F20EUEEFE
IR IE R I, (E AR AR B 3t 2 S AN X 2 N AR A
fISC A ). T Mo I BERT-MLDEARS B [ 5 73 2
HEZEan I3 T 7
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e ||l b BERT
' P TR A A \
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- J MLDFA SRR
/
MRS — Fi kb7 TAPT
J\ [
Transformer BERT MLDFA
/—‘ﬁ
B 2 P 4% BTN
a?
e -%' Propout @) 12 P,
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4_‘%%%:@% 2 Ao, | ERD I
a, Wil B AT +
S . )
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LD R BRI “ — " ‘
12, L illgan]
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PR REE B VE R S 56 R B SR . Horpr, — 3L
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B 5 06 25055 84 i o7 FH I (18 T A3 SI2 R 58 FH 1) 50 90 ot
FESEIG N R REAR B B e 3% 1, A SR BRI SR 1%L
B N2005 o 9 PRUESS IS 25 B AN SZ Bl L RO AT 2 4
(RISEI , AR SR F ST 400E £ 04 S g i ko s,
FEAH SEIGAPRIE E271FIET12. 51 BEH LA EL 2008 S0 kY
TERNGREE, NEENZGEMMREN CATLEEL, 7
T A3 1 SRS BEATL A E 100485 SCRYE IR 4R 43 il %o
SZLSEIG M RIIEAT SEIG, IO SRR S IR 45 IR, HUSA L
SR PIMEIE iR A S I 45

NI UE AR SCHE 7 VR A B AR I 2 H 4 2R K
M, ARCLE G HERRAG R RFUEY, T
BERPRAN K H SRS EAM S, % FHIFIME (Macro_
F1) FICTHF ME (Micro F1) R4 —3, kA bl
Macro_ FUEARRSLIG M 70 KRR, Macro FUE Bk
T, 53 BRI

3.2 SEISINIE N SRR E

ARILSEIFEF UbuntuifER G, BAFIKANN
16G, HLAPythonZw 215 5 Fl Torchl. 8 VR % 2% SIHE AL 1%
TEPPEE I 2% S5 1 o LETIAS S8, € TLSTM. CNN,
BERT M Ui B S 40, B dE 2% 2] 2% HILAR R
N INZRIEARIREL SCA I KK 55 . LSTMAICNN
HBSHEUE 27 N 1e-3+ 60. 30, 512, BERT e H st %
RS BOUE 7399 9 2e-5+ 9+ 104 512,

3.3 SEEREER50Mr

TN AHIE I 2, A B = At
S0, 12, FTLSTM. CNNAIBERTE5 IR FE 2231 5
PRt (b ENEY BIE271RIET12.5153E47 A h 4025, WF9T
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1T s JLk, ARSI T B IR BERT
ANFE S BT S RE, #2HS0E FIBERT-MLDFA
PR, JE 53T CNNXBERTANA 2 2 Bk AT il & 1)
BERT-MLF B3R 47 X6 H, 43 B A S 1 AR B vk

i, fEBERTTYIZREL Y (1 kAl b, 3E—PAEE271H0
E712. 510 BEGEE LIS, X TAPTEAEM

B 2H 0T Ll S0 ) R HE S A 2 B K NNL NBAN
SVME 2 LS 5 1 73 R EE R 40 KRR, P
BR[ LI EAS [ 2 020 R SR e &5 SR AR R R v s 0
SER, H5A K AMLSTM. CNNAIBERTIR 2]
J7 VRIS 06 45 R AT EE . KNNL NBAISVMI
Macro_ F1{E 43 51°40.951. 0.959410.963, LSTM. CNN
MIBERTHMacro_FUE 7 511790.966. 0.964410.980.
WS BG 2 ST DL H, BRSPS ) AR E 43
%%, fEKNN. NB. SVMZ L3 2> ik, SVM
F O, ML TFKNNFINB, Macro FIUE 2 42 T+
1.2%7%10.4%; fELSTM. CNN. BERT 4 /¥ 2% >] J7 4
W, BERTR L& IF, ML TLSTMAICNN, Macro FI
B2 T . 4% F11.6% s ASCR B3 FhIR BE 2 2] J5
BARR T 3Fh 2 HHLAR 2% 21 )7 1%, BERTH L T-SVMI
Macro FUEIRF1.7%.

55 T ELSEEG 2 BERT. BERT-MLFRE 5 A
SCHEH IBERT-MLDFARE Y 73 28 L xf L, 35828
fIMacro FUHE 23 %1250.980. 0.981F10.983 . M Sz &5
SATLUE H, B (R IRTE) AR H 2K, AR
H A BERT-MLDFAR B R B 4f, AHLL T BERTHE S
0.3%, LT BERT-MLF$27+0.2%, fEBERTHJ0.980
ISEZE AR B T 1.

55 = LS 56 e X A T TAPT#:/E7E BERT
o H M AR R ) R R . BERT. BERT-MLFAIBERT-
MLDFAZE A TAPTHAEIMacro_ F1{H 4 %1240.983
0.983%10.987. M55 45 Fnl LUF i, BERT A Btk
BT TAPTHEZ f5, Macro FUEHA AT,
HFBERT-MLDFA 4 A TAPTIRFH & P &, #HLLT
BERT-MLDFA#£710.4%, fHLL T BERTHF+0.7% . [
B, BT CREE)Y R EHEE E R, Bl T —A2~F
100077 FhEI PR BYE 346, 78 CRIEE) S22
Hrp, B0, 7% M5 T, A mlReAE7 /5 A B 54 1E
oy, RRIE Y SR E KT R AN 22 5 8 o, PRIk B R
SR ISR

MBA b = 20 5%k L S 56 238 7] AT HH DA R3AN 418

(D 78 (RENEY WEAMIEZRE A 5%, RE
F IR RO T 2 MALES 7 21 7

(2) 7E (R WA IR H A B 2, A
$2 B B3 U BERT-M LDFA R A 6 L B 47, T3
B AIHLE BERTAN A2 2 B AT 3 A Rl & I8 AT LL &S
G AR PR IRFAE FIVERHIE 15 SCRFAIE, REO% 4 $25C
RPE R X7 BE /NI SUAR 2 R (R A 22930, TR T
BERT-MLDFATE fiff e A 25 HH I 2 H 43 38 I @it i (1 40
.

(3) BERT A& H e it 455 28 75 5 AU 4 46 A A B 2
J&, AT TAPTH#:AE, RIEH AN AMPIZEHE27 1A
E712. 515U S 46 B2 AT Tl 45, v LAtk — DR TN A
FHIE IS HAr R S Hoph ] AR AR B AT 4328,
ATLLHE27IMIET12. 518008 S 5 4y (b IENED) B HAth
AR B 5 48, R0k, BERT A Biu it A5 A 2
A TAPTHAE B A B @, nToa 0 T (P E
15D PL R HAB N BRI S H 4y .
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BRI R B K2 (R ENE)Y R RS
H—A T EEMBAR T M. TSI EE SR
Z I SRHG K Xy FE/N, fEE G R E A %=
A, 45 F B o 8 R T IR BRI« A4S RL (R EHE D
FHE271FIET712. 518 AN R IR A I A~ LY g PN 25 AH I 2R
H, B BB BT LR EKH, LSTM. CNN
FIBERTIRE % ) J7 i LLKNNL NB. SVMHE 4f; 7E7K
FE 23] J5 9%, BERTHLLSTMAICNNH #f; BERT-
MLDFAS Y B8 % 35 BN 25 A0 1 28 H SCAS 22 [8] 1R 4 1k
B X ZE 5, AHEETBERT/ R AR 3 — 427t BERT-
MLDFA %54 TAPT#AE B Bom & 14, v DAES 5
TP 2R o ARSI V0T DA A 1 S FH - (I
DL N AR FHIE SR H 53 25, {H /&£ BERT-MLDFAR AL X}
BERTHIANA]JZ 2 50 E 1& B 1B 2 ] 43 e 1) ik =
RAHIC, 5 B0 B I AT AR A A2 2 A SO 9 11
—ARR . PR REA SR BERT-MLDFA LAY
(AT P DL B AE FLA BE 2 NS AHIE 2R H A B B, B
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Automatic Classification Research of Similar Categories Based on BERT-MLDFA: Take E271 and E712.51 in CLC as an Example

LI XiangDong'” SHI Jian' SUN QianRu' HE ChaoCheng'
(1. School of Information Management, Wuhan University, Wuhan 430072, P. R. China; 2. Center for Electronic Commerce Research and Development at
‘Wuhan University, Wuhan 430072, P. R. China )

Abstract: This paper discusses the method of using deep learning method to improve the classification performance of the similar categories in Chinese
Library Classification which have the features of high correlation degree and low differentiation degree. This paper proposes a BERT-MLDFA model that
dynamically integrates parameters of different BERT layers through multi-level attention mechanism, and further pretrains on task datasets. Then, to conduct
automated classification experiments, E271 and E712.51 in Chinese Library Classification were used as typical similar categories. The results show that the
Macro_F1 value of the proposed method reaches 0.987, which is 2.4% higher than that of the classical machine learning method. The method proposed in this
paper can capture the subtle semantic differences between texts of similar categories, which can be applied to Chinese Library Classification and other similar
categories and is universal.

Keywords: Chinese Library Classification; Deep Learning; BERT; Automatic Classification
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