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LTM-B Model of Long Text Matching

LIU Long, LIU Xin, CAI Lin-Jie, TANG Chao
(School of Computer Science & School of Cyberspace Science, Xiangtan University, Xiangtan 411105, China) "

Abstract: Long text matching is a basic work of natural language processing, and it plays a key role in text clustering,
news recommendation, etc. Due to the limitations of the corpus, space structure, and text represgntation technology, long
text matching has been progressing slowly. The bidirectional encoder representétions from Transformer (BERT) model
proposed in recent years has an excellent performance in the text representation. For BERT, there are three common
methods for processing long texts: truncation, segmentation, and compression. The truncation method causes the loss of
massive text information; the segmentation method retains text information but loses part of the semantic information; the
compression method may lose part of the key information. In response to the above problems, this study improves the
segmentation method and prop(;ses a long text matching model based on BERT (LTM-B), which is based on the Siamese
neural network and ad(;pts a layered idea to divide the document into multiple segments. The BERT model is used for text
vectorization. As a result, the matrix representation of the document is obtained. The bidirectional long short-term
memory (BiLSTM) is employed to generate the position matrix, and then the sum of the document matrix and the position
matrix is input to the Transformer encoder for feature extraction. Finally, the two matrices are interacted, pooled, and
spliced, and then the matching results are output through the fully connected layer classification. Experiments show that
the LTM-B model outperforms other methods in long text matching.

Key words: long text matching; BERT; siamese neural network; BiLSTM; Transformer

O HE I H - W e E S E 5 H (2022SK2106)
USRI T 2021-04-25; A& 2 [H]: 2021-05-19; SR A A]: 2021-05-28; csa 72k H ik [A]: 2022-01-17

Software TechniquesAlgorithm FXFH7 R 577 291

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8313.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008313
http://www.c-s-a.org.cn

it E RGN

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

20224F #5314 HH2

SCATURE f ARV & b (NLP)?) oh— T
{E45, BAERFFUFI AN A Z AR LAY . KA
DU 2 S A DL R ) — > 3 3 7y i, %8 T 3
BAO WM, R, A RE, Pl
B PR S, 7SO AR I T, PR SORS AR )
U7 2 DA T /b ) T A . FERT A H 25 T, 3R GET B
R FE I 90 5 47 2K 0 P A 5 3 51
BT . %t T4 2 31 Sk, R M 2 4R B 5 P
PO B S5 00 SO A B T (). A % T AT LU R A
SCAR S A A G T A, 7 4 258 0 3 T D
SR 2522 18] HOVCIR. TR S, XK S AR DL BT 55
RO 91 — UL A B S A

5of 25 5 T SCARG AR 1 TR e/, 3R 7
85—, KSR UL LR VAR R K B B2 b
BRI A 55, SORY Y RS ARS8 T 2o 5
o, ¥ UL SRR A 1 R D 4 =, SRR S0
FIR AL TR, A LA S SCRY i S R
R,

BERT Tl A & NLP 45030 4F e i B 58l
B — TR, T LR M 2 SO 0 2 S YRR,
RS 315 SO VR 2T 7, e — BB A 1 LA %
TR, MR T —i1% S [0, ASCH 96T BERT
B K SCA VLI R FF R NI, BERT #5055 % S0 FF
BN 510 A5, IR0 T SOR G i S0 AR V12 12 A
5, 5 T A SO R s 2% T BERT A7
UGS, EEAT 3 KTy — R,
BRSO A5 By BSOS RS B BSCR S

Rty 3 B 3 Fihs 3, ik S LR 510 4, H.

KSR, AT KRR SR s TR A B,
S PR 43 B SR 1 3 SE AR NSRS 4 A
LA i K g B, SR NVYBUN TR RN R 510,
P BERT MAN IS4 B 1) %, 5t
A B SR B, %7 R % R4 B M 4 I IS
MEEER, 55 2 RME S E; SREME, — &
M 25, SORY g — BRI 5 — ) A e ), i e e )
S L Sk 23 2R SR, AR 510 A%, TSR FH A
Y, WbV T R R — e SO AE B R L b
S, A SO A Bk, d2 R BERT [ S0 AT
MBS LTM-B, 1% H 70 2 7 75 25 7 [ 4 [ SEAHE 2 |-,
e K E T RN SORS I B, B K SRR 4
FR 4 A5 BE, 2t BERT BB ARFH 2 A 4 AN SCAR [ e,

292 A HiARH % Software TechniquesAlgorithm

B O 2 B SRS R B, R R O 1) K i B A A2 R 4%
(BiLSTM)™ 452 7445 31 o7 B 40 [, SR Ji 46 SCRS J B A0 o7
B B SR A% N Transformer 2 fid 2810 kAT - AFH2 L,
H¢J TE DU IC 2 8 P9 AN SCRYHE B 58 L, FFLERAS SCR o6
MEMEAT AL . PREEARIE, 2k A8 2 00 0 M &S
SCRY 2 T FVC 9% 2R SEae 45 R, AT HAt 5 i,
ASCHEH ) LTM-B B84 25 50 4P 5UR.

I AR <\

A 20 L AN A AR I BB B (T
% TG 5 BN, N SL L 2 1 4 5
1], - 15 IV P52 7, 8 S BB 7 2 R 1O B 15
BB NN S S R

Transformer L A TNAE 2017 FEHE H ) —Fp NLP
HEROO) B py 5 BT S S M 2L R A T
VERESIHUR, S P IR ER M2 2% (RN i
L4, e IEAT AL 4, 4 3 D075 (e (T R

BERT i 7 2 A8 AE 2018 4F4HEH 3T Transformer
FOTRIN R0 2 NLP 4508 1 % A7 1 K 5 7
405%, BERT BiRIE Ny Word2Vec!! B8, & 1HIM
AR T 2 /24 Attention LA™ ) Transformer
LK), M Word2Vec Bk JRAH2: %, BERT #%
RURE ELENA 1, T DU He— K % S0 1, % T i
R R EA S Tk | )

2 K CATLAI S LTM-B

T, R ¥ SR TLIR 335 4 SR % Word2Vee
R I B A R R R A AR F R A, A — i %
SR, B R T AR R R E R T
ZiEUEH.

PR, ACSCHEH T —FiE T BERT HOK LA VLD
W LTM-B, 5K | o, & DAZEAE 0 4 Jy 3
il AN BRBEMILER. £ AR, S04
BtJEdid BERT BEAYAS 2SO FE, R BILSTM
R A (o B, TN B RN R 2 R
JZ A Transformer Jmiid &%, GEAL XS SRS G #4718 E IR
FHEAR R U BCJE 0 P A SORYHEAT 28 B, R AL R 1
BTN SORY ) B PHE N T A T 22, 5 45 i th 7
AR 2 1A (I TURE e 2.

2.1 WAE

A5 TR (1 N 2 2 SO e A U B 3R, ek 3

© TEREBIK R

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


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

20224F #5314 21

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

i H AR SN A

RYHEAT 3 B AR HE. T 04 45 R B RS SO K 2 P A
700-2 000 /N-4F 2 [A], 3% (& 5] BERT BLAY (1% N\ 7
G2 ANRERBIT 510 AN7FF, ARSOK SCRYHT 2 040 /N7
FEEIUR Ok, r B 4 B, BB Z N 510 MEFF. 353
PR BEIE B 4 BL, M08 4 BOAbBE, 450 fn 84S S0 R
FREHCN 723, BAHE 1 BN S10 M55, 82 BA
213 ANFRE, o 3 BN 4 BoZs, IS e E &,

it

%

IERE

157

Transformer Transformer
YT 5% Gmtich &

3 e
| |
; BiLSTM i
| —
|

| — — I
! FFER IR P MR 0 }
| 4 S|
| . BERT LN /,

SCRS 1 kY 2

1 LTM-B BT g5y

R AF )72 BERT-Base W AR R Z AR B4
12 JZ Transformer 4% 2%, B 2 1048 B2 768, HiE

BRI 12, B, J@id BERT B84 AT LA 548 2

PN SRS AR FE R TR Pyggs 1 Quurgs. BERT A7 S
SCA [m) A st A P 2-}5)?%). ;

TEAF B AR R 5, % J& 3 Transformer % hY
SRR ELAS B, A BILSTM AU 5 51
57 BB R, O SR R B R A7 BB R A A 45 381 SRS )
NHRERIR, AT

P = P + Softmax(BiLSTM(P)) (1)
Q = Q + Softmax(BiLSTM(Q)) @)
22 KRB

P ORI N 2 5 P AR A B B SORHERE R R,

FLE I R OR JE R SO BEAT RRAE SR L, Ron B AR

B AEIL 1.

W B 2o B K Transformer Za i 8%, & —
Transformer % f &% &6 W = 14544 H I3 & )2 ATHT
B2 4% (FNN) JZU, 6 2 65 1) 5 4 2k AT ik 2 1%
FERNZIA— A Ab B, AT PR AIERE J2 ) i HS 0 5 -
W, Transformer 2t 25 45 /4 a1 3 Bk,

fthai R
| =
Transformer % fi 2%
f
BERT
I Transformer Zuid e |

K2 seARmEEL R

i ey

:
i Transformer

N, i

I BfE

SRS I A
K3 Transformer 2% A 284514

ACAEF 2 A Transformer 4 S 28 1E N FE R 2K
Xof A O AR AR SR B, DTG 84 58 SR P 4 B 2o, A
Transformer Zwt5 2% v I A2 40 T AP IR,
(1) SCRYHERE: I N\ 277 AR I SCRY B ROR X,
FEFE X IYERE AL 4x768.
(2) WEEME Q. K. V. B S 5 we,
wWh WY SRR X ORIAT IS
0=wox (3)

Software TechniquesAlgorithm #1FHi AR« 5%: 293

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

© TEREBIK R


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

it E RGN

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

20224F #5314 HH2

K=wKkx 4)

V=w'x (5)

Q) IrE L AEE I E R Z: i E

FRFE BRSO R E LA R R 2 (R AH 52 OK,

ZJE AT A OR A — AR B, dye BRINESN 64, 5
BOR A5 3 #2002 R Z:

Z = Softmax ( %I;_Z) | % (6)

(4) THHEE S A VERJIRE B Z
Transformer b Z5AEH 7 m ANEE Tk, @i
3R U R m ANAFW) Z 55 R, e A1t IR TR LA
BN BB R B 0 RTS8 Z,, Zoum TIYESE N 4%768.
A H Concat(Z,) RN m N 73k it FEBE 1
Pz

Zom = COI”‘lcaZ(Z,')WO‘ (7)

(5) 18IS TR ZE RN 20— A5 B Z,: MiER I E
B 2 R Zgy N FERE XN S A8 H — A
(LayerNorm) 153 Z, BHAFNHIZ TN, Z, 4
JE A 4x768:

Z, = LayerNorm(Z gym + X) (8)

(6) R ZRI AT W 4% 2 B Jext Z, AT
RN e e, % 5 A0 FH TR0 R BOAL B4 B Z,,
Z, WHEPL7E 4x768:

Z,=FNN(Z,) )

(7) B EZAE A — AT 2] Z,,: R T Z

RN LR Z, M Z, ARIJE )2 A — A ERAS 3)

Transformer Zif5 2% BT Zoy, Zoy FILERE 2 4%T768:
Z oyt = LayerNorm(Z, q+ Z,) - (10)

KRz 8L Transformer 9 A% & A X SCRIHEAT
AEARER, S A 1 43 B EoA R[5 0 3 7% S AR, R s pa
53 B TA) A ELI ZR, JFL A H R T DL B B b s 3
FYRHE.
23 LE/Z

15 R 2R ORI R AE SR B, 75 22568 P i SR
HEAT 8 LU v, A SO R LG = - AL |
JERAERE.

B A S R Y B = | BN E R Il 1 b
BT, KOTSRS 2 1) SCUTC R ) 2 R A A
B, ZH AR BRIV, 22 B EX RN E i

294 B HARH 1 Software TechniquesAlgorithm

E@I*ﬁ%ﬁﬁ?— P4><768 %DX$§%EIK$ Q4><768 lﬁﬁﬁﬂ—Fﬁi‘fE

P=S0ﬁmax(P§T)P (11)

0= Soﬁmax(Qg)T )Q (12)

TR 78 R 2 OB N 8 O3 B 8] R AH ELRE
T A2 L 2% 7% & 1) 19 s SO - TR R 2
W HERBAAHGERE, T30 R4
JRHIEIFAT B S, AR E‘J%%j@’[ﬁ% (max pooling),
BN SR HRHE I p Hg, —F5 #9768 4,
y p = MaxPooling(P) (13)
) q = MaxPooling(Q) (14)
BB KA S R SCR F & py g B |p—q | IEAT B,
b |p—q|FT DAAT RSB PR AN SCRS 2 18] (1) 22 57, AN T 45
B —A 2304 ERIHA T E ¢
¢ = Concat(p.q,|p—qI) 15)
¢ R I A T R JE RO R ) AR B, K2 )
B oe BRI v (0, 1) BOEUA, 1ZBUE D BOR BT
NSRS 2 T8 PR R B R, AH AL BRI, A 2 R
D = Sigmoid(F(c)) (16)
2.4 RRERH
IR BEEL (loss function) A& FH PR A H E
S BRAE AR — RE (0 FREE, 15T P06 T R A o
. AL AR ORI BB R ACR. 4
Sigmoid BRI S R YIS, 38 6 A5 P 0 403 2% R
%fi\ﬂi’ﬁ?ﬁ 2K BRI (cross-entropy loss function), A =40 T :

1
loss:—;le[ylna+(1—y)ln(l—a)] (17)

Horh, x FORFER, y FORTPRMA, a Fom B HH{E,
n FoRFEA AR

3 SEE
3.1 HE&E

ARSL SIS F B Aok B T K %2 1) THUCNews
IR SCA 2 A 42, THUCNews B4 45 /& R4 B R
B iE 20052011 S (8] (1) Jy 50 04k o i iod B A B, A0 25
74 T3 RHT R SCRY, #4508 UTF-8 gi e Ak . 3 4
TE JR U6 HT RGBT 19 20 Ak R ) B b, ST & Rl o
14 Mg R2EH: ME, BE. BHre. BRE X

© TEREBIK R

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


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

20224F #5314 21

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

i H AR SN A

JE. BB B S B W, BE . R,
Wk TRIR.

56 B THUCNews U 42 (1356 70 Hi o SR A4 it
KA DL £ 2, B i S 4L 10 000 AN 3CRS XS, B
6:2:2 VI AR MR EERLGIEEE. 72 THUCNews
HOHE AT 14 AN 280 SCRY rh A B — 28 o i A R SO
YER—NRIZESCRINE, FRvERE 58 0, FlEL 5 000 Xit; F
i LA 5] 8 o (0 9 R SCRSAE S — AN 2SR, AR
PEES N 1, [FEAEHEL 5 000 X Kb 4 oh £ /9 40 A6 o
1 Fis.

£ 1 BAREN
pAEITE S EES EREES
PlIERS 3000 3000
MR 4E 1 000 1 000
IAEE 1 000 1000
% b )
3.2 N ERE :

S B8 E‘Jﬁm‘ﬁ‘(ﬁ%‘(ﬁﬁ%% A (accuracy)
F1 18, F1 fHEFH1Z P (precision) A7 F# R (recall)
THEA R HEMZ 4 8 ONIER 7 R ARELS SR
AEL L, KEHER P RIS N TIONNN IE I FEAR RS HOE
B IEFEAE LU, H 12 R KR LA IE A5 A il
IERILER. 4. P Ry FIERITHE LT A KPR,
Horp, TP RIR“SERRZ IR, TR LR, FP FR“%K
B2 72, Tl & IE 28, FN 3R 9 sE bR 12K, Fll
R, TN Fos N<sibrie 1., Fii i 728

&

B TP+TN as)
TP+FP+FN+TN
TP \
P= 1
TP+FP 7 (19)
TP
R= (20)
TP+FN
© 2xPxR
F1=& 1)
P+R

3.3 RESHITE

ASCPEH I LTM-B t 28408 K& BB S A 1T %,
FE S HFE Transformer it 8% 128, E&
JISR WA B SEOR/DS, T T A I AR B R I B X
3NESHL

Transformer % it 2% (1] 2 2 B X R BRI B E
JFERE, I JZHORZE, YIRS ARG, BT k2 .
PR, 31 2 B> HACRIF IR R R w A D B AR

RS8N — 4y IS8, BN R, AT L1t B Transformer
ARSI ERON 1. 20 3. 4, SEIG S5 B 4 Fiow.

F11H (%)

0 I 2 3 4 5
G & J2 2

B4 FI R RSO

VER SN B B e LR R OR E R, 2
AH 2 ] Rt S U LA, ARSI EIE R
SLIAANECN 4. 8. 124 16, SEIGSERANE 5 s,

99.0

F1 15 (%)

éll é 1.2 1‘6
_— PEy= AR
VSRR A SO
kN R R ROR, HER AN R T
B, SHEOR K 25 5 B N SR d5 /M, 4 B 64
128, 256, 512 #E47928e, HaE Rkl 6 fiow.

99.0

98.0 -

F1{H (%)

0 1 1 1 1 1 1 1 1 1
0 64 128 192 256 320 384 448 512 576
AR

6 F1AEREHER/NEAGE
Software TechniquesAlgorithm #1F4i AR 5% 295

© TEREBIK R

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


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

it E RGN

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

20224F #5314 HH2 W

25 ERTIR, BA1H Transformer gwfid s Z 4015 BN
2, ER ISR EGEE N 12, RN E N 128.

3.4 EKIGXTEE

NIGAIEAS SCHRE A LTM-B R (R 3000, AR S B
T 6 L LSRG, SRS T VAN T Fs:

(1) BERT+# W72 R AT 510 NF45F, Pids
SRS it BERT A5 A b T 75 380 SO % 1 £, AN 1)
B PHEIE NS EEE 0 I TR 45 R, T4
SREET 0 WK R, T4 AR 1 MR

(2) Word2Vec+#WriZi: BECCRY AT 510 >F4F,
KF Word2Vec #4545 jieba 43-1A] SR 45 2 SCARY B 4R B
FR, Ja SR i B Kt A AR B SR ), RPN S
R P R Al A B 2 4 A Il 45 5

(3) 4P Bok: B SCRS 9 2 A4 B, N4 BE 510

¥, BB Al BERT *ﬁﬂ&tﬁﬁifﬂ%%%, 4
JR SRS R [ 7, AR R LT B MR A SR AR
PAFLREEHLR,

(4) R4 $ 3RS A Bk 1) 5 — A 4l H A R
—ANHTCA, SCARF T 510 F4F, W H#EECET 510 7
FF, B b Se A @ I BERT #2843l SCAS ) 12, 4R J5 Xt
PN ORI AR IR & T PHE A E I 45 53

(5) 73 B +BILSTM: SCA#RIAT 4 B, £:B¢ 510 5
75, SR JE % F BERT #5704 Ab ¥ 759 21 SCRY B PR R 7w, FR R
BiLSTM SEBURFESEIN, J5 2 UL E 45 2145

(6) 43 BtiZ+Transformer: AHXT A SCHE H ) LTM-
B AR A, 1207V BN JZ R A B

SEERZE R 2 Fios.
F2 AR HSE (%)
T Jrik P R "F1 4
1 BERT+#§ 1% 954 1925 938 94.0
2 Word2Vec+HE Wik & 706 710 708 711
3 B ‘ 955 953 954 954
4 R4 94.1 964 953 952
5 4y B3 +BIiLSTM 973 978 975 9715
6 43 Btid+Transformer 98.9 972 980 98.1
7 LTM-B 984 98.6 98.5 985

3.5 LWLL

B9k 1. 2 AT%0, BERT B SO AR KR g 7T E
Word2Vec BT AR T5; 7% 1. 3+ 4 AT %1, #kl
LG B R R 46 72 R 2 — i, R R DR A
EERTHEZMCAER, B3, 5. 6 il A, 3N
TR EREE S 2 [0 SCARKFE, H Transformer 4ifd

296 # - HiARH % Software TechniquesAlgorithm

PEAERFAE PR BT TH AR T BILSTM; H1 732 6 7 Al 4,
NS B L 52 B 5 4R THASE 80 [ DT I . K S 3
HEH LTM-B A7 7E KA T (220, FORR7E T
(1) BERT B2 —Fiif 2304 [ A R i,
il 2 SO 1 22 R VAT, AR AT MR R T — 1] 22 SL 1]
(2) W R RIS 7543 Be- SR (1 2 B AR, 5
KRR T A B JERI BILSTM 22k A B 43
B, iUk T Transformer A8 /A e 3R IUSCART 7R AE
i ¢\
(3) %R/ZRIF T Transformer 4l 43 515 U4 1T
SRINAE Ty, BES IR % (RSO R
(4) VU2V T-28 02, 6493 4 SR RO AT
(EEIE T, 15 ) T HNa3s g0 1 T g 2R

AR KIS BERT FR 26K SCAR VT L (7] @t it 47
RANBEFE, HIAT 3 Fis 7k et LTM-B B8 %
PR DR A o 286 R Bt 7R N E XS SCRS AT 40 B,
Fi BERT #5815 23R4 46 B, il BILSTM A B fir
BHEFE, PN RS SR AN 1%\ B Transformer 265 % £
B R s R MR AR SR B, B J5 AEULBC 2 AT 2 B it
s PHEE G N B A 12 28 I B0 BR oy St T
fiogh B, SLIRUE B, A SCHE I LTM-B B R K SOAR
PURE i R A aREE. o\ )

L s

1P, M HaE, R, B VR SORILIRGR . AL,
2017, 40(4): 985-1003.

2 RIAHG, &, TR, 55, B AAE S A HE I R4 A i
FREER. RN TR 5 R, 2020, 56(23): 12-22. [doi: 10.
3778/j.issn.1002-8331.2006-0040]

3 ZRAKM, PN, B, BT SUAR R 2 5 2SR IR 1 1
% EBAZ IR T % tE EOHLRL A B 5T, 2019, 36(5): 1469—
1473.

4 FRW, ZEE, IMER, % MEACH EEE AT R4
. EHLERE SRR, 2020, 14(1): 18-29. [doi: 10.3778/j.
issn.1673-9418.1908024]

5 FEA, IR REOEIE 2R 51 R B RN AL AL AR
L2, 2018, 36(3): 33-38.

6 HEM, /AN RN AR LT RE MRS 1
B 5 A, 2018, 35(12): 33-37.

7 BHOCRE, B, BRA, 25 TH AP PRSI R RGN 2R
WIARINR, BAEAR, 2021, 32(4): 1051-1066. [doi: 10.13328/

© TEREBIK R

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


http://dx.doi.org/10.3778/j.issn.1002-8331.2006-0040
http://dx.doi.org/10.3778/j.issn.1002-8331.2006-0040
http://dx.doi.org/10.3778/j.issn.1673-9418.1908024
http://dx.doi.org/10.3778/j.issn.1673-9418.1908024
http://dx.doi.org/10.13328/j.cnki.jos.006221
http://dx.doi.org/10.3778/j.issn.1002-8331.2006-0040
http://dx.doi.org/10.3778/j.issn.1002-8331.2006-0040
http://dx.doi.org/10.3778/j.issn.1673-9418.1908024
http://dx.doi.org/10.3778/j.issn.1673-9418.1908024
http://dx.doi.org/10.13328/j.cnki.jos.006221
http://www.c-s-a.org.cn

20224F #5314 21

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

i H AR SN A

1

1

o]

0

—_

j.cnki.jos.006221]

Devlin J, Chang MW, Lee K, ef al. BERT: Pre-training of
deep bidirectional transformers for language understanding.
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.

ZEvE, AR, FET CNN A BiLSTM 4 45 B 1E il & 11130
AAE M. VB ML, 2018, 38(11): 3075-3080. [doi:
10.11772/j.issn.1001-9081.2018041289]

Vaswani A, Shazeer N, Parmar N, et al. Attention is all you
need. Proceedings of the 31st International Conference on
Neural Information Processing Systems. Los Angeles:
Curran Associates Inc., 2017. 6000-6010.

AFFI A, R, PIBRER, S, JE T AR AR ) 6 1) BRI AL S H
3] BT 2ER, 2020, 48(4): 625-630. [doi: 10.3969/j:issn.

12

13

14

0372-2112.2020.04.001]
T, R, FART, 5. JEF R T F LR, 1t L
N, 2018, 38(S2): 1-6, 26.
Mikolov T, Sutskever I, Distributed

Chen K, et al.

representations of words and phrases and their
compositionality. Proceedings of the 26th International
Conference on Neural Information Processing Systems. Lake
Tahoe: Curran Associates Inc., 2013. 3111-3119.

Bahdanau D, Cho K, Bengio Y. Neural machine translation
by jointly learning to align and translate! .Computer Science,
2014, 24(5): 1345-1349. P |

Frean M. Th§ upstart algorithm: A method for constructing
and ‘ neural networks. Neural
Computation, 1990, 2(2): 198-209. [doi: 10.1162/neco.1990.

2.2.198]

training  feedforward

Software TechniquesAlgorithm X fFH AR 5% 297

© TEREBIK R

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


http://dx.doi.org/10.13328/j.cnki.jos.006221
http://dx.doi.org/10.11772/j.issn.1001-9081.2018041289
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.13328/j.cnki.jos.006221
http://dx.doi.org/10.11772/j.issn.1001-9081.2018041289
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.13328/j.cnki.jos.006221
http://dx.doi.org/10.11772/j.issn.1001-9081.2018041289
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.13328/j.cnki.jos.006221
http://dx.doi.org/10.11772/j.issn.1001-9081.2018041289
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.3969/j.issn.0372-2112.2020.04.001
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://dx.doi.org/10.1162/neco.1990.2.2.198
http://www.c-s-a.org.cn

	1 相关技术
	2 长文本匹配模型LTM-B
	2.1 输入层
	2.2 表示层
	2.3 匹配层
	2.4 损失函数

	3 实验
	3.1 数据集
	3.2 评价标准
	3.3 模型参数设置
	3.4 实验对比
	3.5 实验结论

	4 结论

