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Abstract

Punctuation marks play a important role in text understanding. But at present, there
are many errors or lacks in Chinese texts, especially in social media and Q&A texts,
which seriously affects the effect of various natural language processing such as semantic
analysis and machine translation. The current research on punctuation prediction
is mostly focused on the speech transcribed text of English conversations. There is
a lack of research on punctuation prediction in social media and Q&A texts, and
there is no public dataset in these fields. This paper first proposes a cross-domain
Chinese punctuation prediction task. The task is to build a punctuation prediction
model using a large-scale news domain text that is basically standardized and correct
punctuation, and then conduct punctuation predict in the social media and Q&A
fields where punctuation is not standardized. Subsequently, corresponding datasets in
the three fields of news, social media and Q&A were constructed. Finally, a BERT-
based punctuation prediction baseline model was implemented and experiments were
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performed on this dataset. The experimental results show that directly using the
model trained in the news field, the performance of punctuation prediction in the
social media and Q&A fields has decreased, and the decrease in the Q&A field is small,
and the decrease in the Weibo field is large, exceeding 20% . Cross-domain punctuation
prediction task has certain challenges.

Keywords: Chinese Punctuation Prediction Task , Cross-Domain , Dataset
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DOEBEET, WA SHEENAEEIAL . (FEE) OO s AR« s B AR
R E - 1A LUCGER BRI ER AT S, B P EiE AR D - BRI AL
Hvnit s AR RE M BEE S - T8k, ME A (anfiis) RnlZas (4
BEE) MNE (RENEEAN) BRI, ST AR S R] AT SR A AR 1S Aok
MEE. HXWRICREF LIRS 5 HHER . RRERF 2 NERR A5 RER -
ELE IR AT S ARERR SRS S it MALAS R AR - HA e c e Al B
JEEFRAIES IS4 Be N T3 Htt AT AR s BRI JG DU e Seer s 70 A0 ¢ Fee? T A BRI 28 A 4
Fy s KB SR BRI FLTPF & AT UREFPRERISGE R (BRTR0E, (UBECT
whr) o RFHEICREIC, Al WS ST S ERNMES R RAEIREER, R R E -
W IR UK HEh AT 4S5, IR S IR AT, S S B il U AT PR R A5 R A&
R o FATAREHL AT HRAIE SCAR 1005 H 0 AR RIPR 5 AF 51T 7 ALHEE, AMHA
A2 IR AT 5B R B SR o R NLPALSS R E AR AT ~ 18 Ui ML a8 45
AT B IRTE S AL B AR S5 HROR T A= AR AR KTROME o DA A A % ] 20 S AU A B ST B TE 7
HIPRRAT S, BEREEE SN HNE -

FREFF SN (Punctuation Prediction, PP) Zi#R S fF 5K E (Punctuation Restora-
tion, PR) FEF AT ENXS AR A SORIATIR R T, (EARTIIN 2 J5 R SURARF& B 515 PR
AUERPNE - FoAEERBI RS R AR AR S, SO R4 5 FUAR o5 TR
EE ARSI, T EE 1 A TR A E R S SR T AR A AT 5 P (Beeferman et al., 1998;
Liu et al., 2006; Lu and Ng, 2010; Peitz et al., 2011; Tilk and Alumée, 2015) - HFjH HA T
PR NIWSLT (Federico et al., 2012), JEFHRHEE LA R ILCAE - 124 M1k, M AT
A GRS R EIR R, X AL AT AR A5 T AT BT 7 AR KPR - AL
SRR B [P 5 AU SR bR R AT S B AR B BRI S, B A ST A % R ] B AU S AR AT
AL SR F2EAT B o PR S8 5 TR SO K, T AR — D KIS A8 54 B [ 2 SR A
PES TINECE S SR B 5 ) - SRR, BE AU+ fSOK, SRR 5 AR AT, AT
IRV RS A IEFSES], #PP/PR ALSHBIREENE S, (ETH (7] 37 [ AU SR
PATPR AT ST, RO ERK -

ETLLEIR, ASCR B A bR AP S TRIAESS . AR S5 BRI PR ST 5 Z A
VO IEBR A AR B QUSRS PR m AT S TIUAREL, X5 AR R A S AR E A RLTE A AT
A B AV EATS, AT 5 TSR AT 5 T o AR SCR 3 T3 A~ RE ARSI Y ) = A AU R
Bt FeprmE s, SR T INRKEE, $£100005% o BTESUHA SCARAE FRG, BRAA S
FEEHTE, EAE R 8 SO BT ISR AT AR SAF S TN, AT A0 2 5 YA HAh 43
SFRMPERER) LR (upper bound) o FEAAZBEARFN A B AT, Ao HIFRBE T N THRIE A
HEL12005% - FRIGAESN, REFSRERME (EAZELGEH) AT R]E X 4 B
PRATIE A A ] 25090

FXF AL GG B R FAT OB AL, BT IR RTYIZE S ABRET (Bidirectional
Encoder Representation from Transformers) (Devlin et al., 2018)7ENLPAUIH A TE S5 AL R
©2020 FEWEIEF A2
1R#E (Creative Commons Attribution 4.0 International License) ¥ ] H iR

http://chlb.cishu.com.cn/

URARE TRESHRLTPF A& http://ltp.ai/index.html

LR AAAENE: https://translate.google.cn

3http://zhidao.baidu.com
“https://github.com/NLPBLCU/Cross-Domain-Chinese-Punctuation-Prediction
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c. —RXMRO N, it BT sUA RTARE 2 AR AR L — A
e. Once coughing under the chest, there are 2 symmetrical masses on the lungs like the abdominal muscles
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e’. When you cough, there are 2 symmetrical masses under the chest and above the lungs, just like the abdominal muscles.
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Figure 1:  #RAAF 5 PR BRI AR A E LA KL a3 Bl L5 RN - HoPe e 30 B
JEE T8 B SE ) Je N T Ef i AT R s ETARIE SR BISUAR = e fee 2 93 50 ¢ Jee” P A I B 38 FR 45
Feo s s AIRS S M HLTPF G T8 ARFFANERISE R, IRTRE, OG5

R, FATEI T — P ETBERTHIFFIPRER R E N EE R RS, FFRL6EH T Focal
Loss(Lin et al., 2017)1E R IIZR1EHE A BBK bR BORZ MRS H AT B W] R - AEAZESR 115550
CESRARAA, ELHEOR AT R USRI, FEAR AT AR I ) AU AT AR R AT S T BT RE
PEERT N, FFRRAEMIRU NREROR, B S A S TS B R —E Rk .

2 KRR

2.1 HiEES

HE AR R B R2018F 2 FERL . 1Z1BRI 57433255 30K « BATHE SEH A bR A,
FEIRER (WE=/INTHMRS) SIZCARHATOE: ERILRE—EBEEFR ST S, X
FREF T2 AMEE N ST, FRESERNES, KBNS AR SE8H N
S R, EIZERAFFEVLIHE1000055EAMNREE, FFEEYLIHE000005: 1 E R IIZREE -

FEAT A AT R B R IR AU, FRGUIELR B 81 A S ) SR R A A, TR
BT ARESOEMRIEET ZOWE, B, PR, 2012 %, #ESFE, B2
B OERET, XIEE, 2016; BRER, MEE, XM, EWZE, A, FBEE 2017, EEZE, T,
2019) o« ASCFEHLCEAIFERI 12025055, EREEIRTGNTE 2 JFETH R FISURKE (SR
) N66.41, FRIEZENS5.64, DAAKIIM, ABEAFESCRKERRB M, B 1RENLE
BOURKETE65-672 18] (FERKEAR) MOUCARKEAE100-1102 8 (KITAR) BImE, £
%@%ﬁﬁﬁ&é%,Wﬁﬁ&ﬁ%%ﬁ%ﬁ%ﬁﬁ&%ﬂ,%ﬁ%ﬂ#ﬁﬁ(*)&ﬁﬁ

) -

(] 7 AT B R R IR T A SR B ICEL SR ELCQMC (Liu et al., 2018), XEIREW T 2 H
F A E R R A EEE (question matching ) A o 1% EUHE 5 AERIRIR T & B 50E
H260068% A1) F, SN EEE, GO FHIARKERN10.73, PREEN4.0, PR KERRM
B, CRKESMAENIIE, KN F SUR KB EA A & SUBN « Tl %8
BHOMERBATE IR, CAKBEEISLUARISCRS, br a5 SR D, Rt B ATREL B AR
KIS ERISOR, EEEER R ITE RS 2R, VBN R ZTs M R bR Bk -

2.2 FREMTE

PRERTER 20114 R E B R MELE B R R 2 A0, 2012 K56/ (bR s A7 5 %)
(URRIAR (L) ) SCHSavbniE . (IR Rbr st 50 G 5 Hins « B m S HEH
R, EEFORETAIES - RS PER R R LR R EHEFMTER « AR EZR
Ens, a5, [5. W5 25, 5. 5. §5. £XEL5F, WEEEMEMK
FikER, AT EE AR, BRTHAOSEN. ESHTAY, TRIERTRERT

"http://weibo.com
Shttp://openstd.samr.gov.cn/bzgk/gb/newGbInfo?hcno=22EA6D162E4110E752259661E1A0DOAS

594 - 604 2020 10 30 1 1
(c) 2020



HEESY

EL RS E IO R, HE S ThEE5E S RLl . ARSI HMH A, BATER&RATRERN
FREMAE RERM: E5 . W5 . 5. A5, 15,
2.3 ESRE

BANE 3G E T AR A ENARE AL FITER - B LR HH T ln g, o
AN—EHI T AT A5 % - FE3AbnE R BGER B bR 5 BT IE bR

X 24 T8 B[R] B AT N TR AT R R R R TR, 2 bR R 4 B AT RRE « FEFRE
AR, FIERE L EBAA) T, TR T IER AR S AT S ERE, bR S E
FIRGFEIOR - BRI HA IRV R S S, WRERF S ST oMER - SR EIEIER, A
EHIREEMUR K ERTERIE 60055, 11120055 - WHEAEER, AT HIRE 120055 -
FRESERUE, HE = AERHITEE . HEETMERHERR S S AT S (HE) 1R
MIPEEER o« SAZIE RSO, W2 bRE BPRESG R, WHERNSPRESCRRE, S TFhEA—
HEICAR, B =APRNERHEITHE

HT (R FHEERNFREFFSHIT S RMEIE, Fral 26 P 2 182 A 51 A
YR FASIRSFEEER, W:

%éﬁﬁFE,ﬁﬂ%Tﬁ@N@%Eﬂ%EF,@E%%ﬁﬁloﬁ—@—%,ﬂ%ﬁ
FLIYAR -

bREE G, A TIBEEENH ST REFFESATE L, X—E—FrfEim
N

W B SO IRRE R AR NS 1%, RRA NBRONE, BHRUIS IR/ IARE, X,
X [F]— CARFHATAR RS IRE, AlRE HIMEZMIEBIPRE - Kb, EMfER, 5XHE=4
FRE R R HEERIPRES R, ERNERE;, NG, Z8RE R AREIREN AR LS RH#T
Wie, WMZAMMLUTREWER & (%) MSREMLIRE, (ERalEirE SR, MnES
FRESUR TG, AT -

2.4 Buitsartr

A TE BB R R LB & [n) & Ak~ fRl I P & R UK SUAR B8R 451200 ~ 600 /260057 -
HTEEAREEEZ T EWMMMES SR, Shrdta g - fiE () &iiE (&)
R #1328~ 803X 7T96]) o AL - M () KAUE (K) BUIBRERNE—EE S5
J9:0.9751, 0.957220.97317

HIREMEARGIHE N IR ST S ME D I R ER2 - B U SR SUAR T %
BRAEAME SR E S ENFITS . LR L, HTHEENERREXARNE, FIEFE %K
§\¥ﬁﬁﬁ4ﬁ,%ﬁimﬁﬁsﬁﬁﬁﬁzw&ﬁﬁﬁ%ﬁﬁnﬁﬁﬁ,%%ﬂ%%%
FAK.

AR FHEL PFERE(T)/F CPERBAIRY% AR/RERT

= 10000  70.16 5.61 12.51
=S 1200 26.28 2.64 9.95
Wi () 600 58.14 6.18 9.41
fMiE (k) 600 94.14 9.04 10.41

Table 1: HEEMEALITHI

MERIFH, fiE () BPRERERK, SEmA MRS, SR SOR K i
R, AERANEERD . WFHSORK G0 DB TR, fiE (F) BISREfF 5 <
B iR, 9. AN FIE — MR, TR SRR AT 5 B &), 91251 F A4 H—
PR, -

MER2ATH, B4, ESAERTEARAN S, 2 S5HERNEHNANTS - RE
(FhE) g, SIS HEHATEEMESMD ZF, maSMNERTHINSaZE, FHit
ERERFAZ LD SHRFERNTES, RS PERLS S . ERESE, BT 30O
B, EHISS - A5 50 SES SR E ARG O E S, B E AU A5 B

TR — BRI & SR AR5 R — BT a0 i) — 2, BTULR MRS U S S E R S 7EN -
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WAME FE WE M (P BiE (K

125 55.13 49.13 52.62 55.01
A5 0.61  23.48 8.22 23.73
GIRs) 26.06 25.21 25.99 15.37
15 17.00 2.16 12.83 4.96
N5 1.19 0.00 0.32 0.91

Table 2: 6 & PR S A IF (%)

PEEFESCARRR R, XA S FATHIAKD « FER A, SRMEE, RS B E S A & Tl
AT . IS AEEE L ARG () BRI, HAEHE P A E
OO K A FR S 6 ) S EME IR, HAT#E—2 o RN, LM
ERAPEAENDESL R RIS, W0
“BEEERERERE, ABRERD? hEREENT? BBRAREE DA
7 EMCCE TEMIT A T? BB N MEL RSB ECERLS? NERIIBEER? AR T
TEREEY [, BRSNS .

3 1%

3.1 AL

PrRAEFFS AT N — DN FFIAREES, RIAE — N UARBATFINX = {x1, 29, 74,... 2}
. TEBE—MRRMFSIEFINY = {y1,v2, Yis - - - Un } - BB PTTR TN AIPR S5 &40 P
o REBEAH, ONTIRE (space) , 1NIES, 2WAIS, 3HRE, 485, 5HH5E -

WA WAE | PRE TREE

space 0 ? 3

, 1 L4
2 ; 5

Table 3: PREIRE TR

3.2 &kE

FERRE - (NLIBIREE A5 B R ESURE N IEROPNESSR, RIS DTSR,
HIEFRPR AR SHE— . WHZET, SRS B2 . RIE-H, #ME (F) 7%,
i (k) - #% -

HAARE - REGER PR F B PTERESCREN IERRES R, B & SR
A B AR SCOA, SRR RRBISCA, FRRIERSE R AT LUANME—, [EEE DY IERARY
PRELER . WM ET, KBRS Al Z . FE-BR, i () 5ER, M (k) -5
o

A, BHTEREESTFNF B LHZAHR, BIAERSIRSREE RS, AR
FAREROMATRE (SRS |, EACRFRADUEMMARE: 15 /A5, BESHENES Y
BIEIARPRAIIER - BREX R, FXFAR, RN ME:

1) FAIR . AIFEMRKES, FIORH AR AF S B EEN (BEaKRIRA) -

2) FCAIK o RIAEMNRRS, AR SR f A ARSR A% BN «

4 SEE
4.1 BR

AT HONIE S HEBRETH T IAAENLPAUS A TUESS BTG TR AIMERE, SURHE
FBERTE I | — M BAIPR A7 5 P E AT . i R PR, RAEA—BOUR, X =
{z1, 22,2, ... 2, } BERTE SCIERA FH AR A JERE, B — M ERER &

Sk BRI () PRERTESE .
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— TR RN IRE, & AT softmaxERHIFANY, Y = {y1,v0, %, ... yn}, F
BN FRHEMIIREFS] -

MR 2 T R20[ 5, AREIREE DI AMA SO MR, Efr L, SORFMREMAS
WELHPFIEEDBL, FI LR KER 5 IR TOr R B0 iR, BIHEER
FAAE XURAE R 2K pR B2 5 BT 7 1)1 2R B8 i ) T4 O AR s 2R 51, SR 22 ST ONE R %
FINR AL o« ARPGX AR, BRI A AE SRR R MO BRAE ) Focal Loss#iiZE (Lin et al.,
2017), ZINK RECREE TR AL R T B IR - JRZR K Focal LossA&7E 50 K SEHAY,
XERFEY RAIZ SRR Y H . RFocal Loss AZVAI T :

_f —a(@=y) logy y=1
o= { ~(1—a)ylog(l—y) ,y=0 )
HAr o fr 2R LU R SE
FATE — 2K Focal LosstREE| 23 H.
L = —ai(1—y;)"log(y") (2)

Her, o (CRBIMRERRTHET, y A CRBIMRER TR -

42 ZHRKRE
A AFE FFIBERTHE S & Google A F Hibert-base?, A E HH12)Z A Transformer encoderil

WML, BEFEEILECN12, BEBZEAEE 768, BSHE NIIOMB. JIZE, FATZEDN
AR NEe-5, fR/NE64, Dropouti% &-40.25, JIGHECH 155 -

4.3 FM¥ERR

FEASCH R SOR S S TR S, R 2 RIS A E N R P (Precision) ~ A
%R (Recall FIFy (HFMTBSHIERE, DUFy (BIEDEEIEORIR, B AR FEpT
7N

2 x Precison * Recall
Fy =
! Precison + Recall (3)

4.4 SCEEER

B SR A A SR 2/ N R B B AN R HARIIZRIE R TIIER « RIE, AEASSUE L ER S
AR R A AT B EAT I o SERGLERIE N AR4 . RG] T A S SR SR A2 A U S5 1%
B NAVRTINERE o BT AU R REF T BN /RS E, SIERIE—1T -

A LU TR 7 (] 2 SIS ) P RE BT, PR = T AU PR RE, TR O [ 2 U SO
M, AU SRS, RIGX B AT & KRR S BA A - FR, SERiEs
TR E, SAREINTASARKE -

K2 (a) ZXFHORTEISUR, FAR- SO PIMIESSBCE MIERE FIEROIRE - ATLIEH, X
WE U, AT RN E MMESUEE, PRAT SRR IRE T, EAH
BER TR, MBS TNEEL, Ml (b)) TROEZATHE (k) fiE (F) %
R BOIIHE, #Id T 20% . BBOUEAR R ANEES B —E ki, BEE ARG A BORR T
25 A o

K2 (b) RFLAAREE &S AR ERRIERE T REARIE - FEFTE S, ToAIRE
SRIREAEEARRERE TR, Ho R Eoud MR Em GI7%) MK, e
B/D o [AVEATUE T IR R A R RAE T, (RSP R ) (R RLADR RS ) BiE A (R R
AIRAIS) |, HRRA RRTIRE 2 5 I -

https://github.com/google-research/bert
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AT S

SRR AR FAK AR SRR AR

(R4 0.8223 0.7483 0.8348 0.7697 0.8285 0.7589
fidE () -™#% 0.6799  0.6295 0.6661 0.6138 0.6729 0.6216
i () ™% 0.6823  0.6478  0.6889 0.6543 0.6856  0.6510
[P BEA 0.8350 0.7603 0.8474 0.7884 0.8412 0.7741

s (FF) -TERY 0.6981  0.6509  0.6935  0.6447  0.6958  0.6478
i (K) -FERY 06930 0.6592  0.7029  0.6695 0.6979  0.6643
B /E 0.8834 0.8647 0.8794 0.8600 0.8814 0.8624

Table 4: ZEAARAAEAR LS BE A VEIEE LRSS R

0

0
J. { i ) i )
-0.01
-0.05
-0.02
0.1 -0.03
015 -0.04
-0.05

0.2
0.06

-0.25 -0.07

L i3 Rl 0.08

(a) & VUBCHTIA S A T LR E (b) AR & AR ERE FFEEER A
Figure 2: % BRIERE T REHERE

5 RS HE

PRASE S TSR AT =M R 1) Jebn, RIAR B AT, B8 TR
o2) ZhR, BURNBECERSEHTT, FH RS 3) #5bn, RITRIATPR 2 2R3 5 80E
ENTIIRERIIREA—E - BIAARELER AR, Bm —MRTER S RN - R NH
DAV APNE R R A E O - FTLUE W, PRSI SN P> S B 1R R T O A = A1) AN K -
[ QT A B R B TR A, M 2 bR IR UL B D T R A - 32 B R AR
OROAR ,  R] R AR SCAS A B B, T e e A T 7 7 B A P ) R A, 30 [ 408 o <
1251 F AR —hRE (W24755%1) | B, RESUEFRSOR, BEAZER AT RE2 58
EAPNE - R R E SRR IR R L& U SR £ - RIS, SIRAERE L
FRPEER IS, X RO M U SOREE I DB, B IR H — L F 410 . JERSIE - B
RS, RIE BNERE R, & MR E I MR A PR AT 5 RO, RS
T AT Y 22 REE R BT o ELBIIOK -

AR B AR P AER RG], AFRBK =HIOR, BHAEEWAIUR, B—5K3L
AN HEMPMEREIRER), AIRIRHES, J§— Ao bnERERE T I IERSUR, AREXS . =
EICR R B FE - iE (h) R (k)

WREBRGIARE, TR AR, USRS AR SO SR A TARERIE RS 10, HLEstn
FER R LR BRANEVER R R B EIRNE R AT RERIEF ), (HiXFEoLIEw .
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. ity byl
G/ -

Tt 2 /7 N =<7 7N
A ZE- A% 39.02 24.97 36.00

fiE () ™% 25.73  44.03  30.23
M (&) ™% 2974 4274 27.79
B 39.16 24.43 36.41
) -TEks 2625 42.97 30.79
K) -TERY 2946 42.35 28.19

Table 5: FEEARTIFM IR KB MFIGPMESRR T A (%)« BT AR A e
PRE A, BT REARTIN B R ) AR R B, BRSO S AN & AR AR R RO -

a. Jwhr

XEEHIBOR = 50 21 = 5 2 BT 47

vV B &R SR . 2E =5l Rt A

Xete . DJE . ZERIERIFIMAIE Y, BEATHRALENE T TF, Wikt TiRE
AL HBERE R, FBREE LK.

VEE. OE . ZHE.ARIE, RERMEIR Y, BERTHRALEMET TF, hitF
WRE T L ERRE K, BREE LK.

X.HNe b ZAFREEF, B0 TIEDHE, USSR SR &R TIERE S
RS IR E TR AT -

V. &b, ZAFRKEE, B TSR, SSinsE SRS R TIEME S Mg,
R AW _FEREE TIETRR - §F -« IR .

b. 2R

XATLMERRR, 5 R, W, T .

VAT LUBTOHAS, SR AR, AT

XOEHAREIEFEIG? HARH? X A RNFEEMR? X RAREK T AWM .
VIEBIREIEEND? WA X A MR E B IA? XA RARE KT S ..
XN, BT AR AR EEEBNEY BT .

VO NRES T MRS R A R E T B BEEALT -

c. BEPR

XOER PR SR, IS % T 22 A2 -

VER P ERER S, MBS RS R A

XEEWSY, BROEREET, BT, DR LREMLENME T, RETRE—,
HEBRE — o XREAT? BMRMAET -

VIEBWS . REMEREGT, BT, TR ERFOLESIET? RETKE—,
HEBRESE —, XREL T? BMRMAET?

XIT =4, FEAS M RRRIE R, TN K A E L AE R e R 5, T
ARSIV EW - ..

VLT =AM HERBIM RS o TN X AR Ik BE B R 2 i
HIXFERTRIYEB? ...

LRAPI D OURIBEIR R G AL, AR AT, Wb LT SORPRIFHI S 218, JEin
HIPRRZ WIS « ZIRHE ZER0E LR R, ZHRTSZRESHERS . MREAF5R
UL AR S AR Z RS, BSOREE, A T
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BRI W T A) 5 MR 5 Z1H, &SR MPRAE SR - A2 EH sl AR ZOOViIRJ
A, WMElah RIS —H; FEPEREOVIE, TRERAR HIRERIH HIRM
A IZAERI LRI, Wl SR, (B L TSR DRME LA A BRI, 38 7 B )
BOCATRGYIIESR 5 P -

6 FHRIAE

EIPR_EAR S5 U BRI S AR S5 BIME SR o0 B AR TR SR A . FERE T
S BORE LI, MABIR AN RER, IRERBMNENLS G - bRaf S T e
51 H T ERAT AT AT % B PRIFRE S 9 DU PR 36

B R HLAE SN FEFIFRE A (Ueffing et al., 2013; Zelasko et al., 2018), HHEAIE
B—MMIERE—IIRAMAS (88) o —E81%(Lu and Ng, 2010; Ueffing et al., 2013; Hasan
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