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Introduction

Welcome to the proceedings of the 19th China National Conference on Computational Linguistics (19th
CCL). The conference and symposium were hosted online and co-organized by Hainan University,
China. CCL is an annual conference (bi-annual before 2013) that started in 1991. It is the flagship
conference of the Chinese Information Processing Society of China (CIPS), which is the largest NLP
scholar and expert community in China. CCL is a premier nation-wide forum for disseminating new
scholarly and technological work in computational linguistics, with a major emphasis on computer
processing of the languages in China such as Mandarin, Tibetan, Mongolian, and Uyghur.

The Program Committee selected 109 papers (74 Chinese papers and 35 English papers) out of 303
submissions for publication. The acceptance rate is 35.97 — Machine Translation and Multilingual
Information Processing (7)

— Fundamental Theory and Methods of Computational Linguistics (10)

— Minority Language Information Processing (9)

— Social Computing and Sentiment Analysis (12)

— Text Generation and Summarization (5)

— Information Retrieval, Dialogue and Question Answering (11)

— Linguistics and Cognitive Science (15)

— Language Resource and Evaluation (15)

— Knowledge Graph and Information Extraction (11)

— NLP Applications (14)

The final program for the 19th CCL was the result of intense work by many dedicated colleagues. We
want to thank, first of all, the authors who submitted their papers, contributing to the creation of the
high-quality program. We are deeply indebted to all the Program Committee members for providing
high-quality and insightful reviews under a tight schedule, and extremely grateful to the sponsors of
the conference. Finally, we extend a special word of thanks to all the colleagues of the Organizing
Committee and secretariat for their hard work in organizing the conference, and to Springer for their
assistance in publishing the proceedings in due time. We thank the Program and Organizing Committees
for helping to make the conference successful, and we hope all the participants enjoyed the first online
CCL conference.

September 2020
Maosong Sun
Sujian Li
Yue Zhang
Yang Liu
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Double Negative Recognition Based on Rules Taking

“Av1iAv2” as an Example

Wang Yu
Department of Chinese Language and Literature,
Peking University / Peking

Abstract

“fAv1AHv2” is one of the typical double negation structures in Chinese.It includes
DB A+ A+v2 (NEAE), “BD+2+Av2" (RZANEF), and “Avl... Av2.
Many kinds of double negative structures, such as “fvl... f~v2” (NIAFfAZLE) are
very complex. Taking “Av1/Av2” as an example, with the theories of "non-truth-
functional negation”, ”factuality of verbs” and ”negative focus”, this paper made a
comprehensive investigation of “fv1/Aw2” . With the investigation result, this paper
formulated a strategy for automatically recognizing the double negative structure of
“fAv1Av2”. According to the strategy, the automatic double negation recognition
program is designed. During the designing process, this paper listed out the auxiliary
verb list and the non factual verb List. Finally, the program was tested with 28033
sentences. The recognition accuracy is 97.87%, and the recall rate is about 93.10%.

Keywords: double negation , non-factural verb , semantic recognition , negative
focus
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HEESY

1 58
1.1 FRER

B SCHBAUE, BENENEEEENEN, SEMELEME N FHEESE
B B, “REIOXHAKR, XAERNEENE, BRI . E2WMREAG LS E
R (RIARNER) , BEEFENR, HEERNENR. Fit, aFHRIEERSEBRESIE
SORBIAERR B RN - TIEREREF, B —MERMAE — WEEE. THEME
A fE (IRPUEEEE) PEEHME . “—aigCERRAEEWR, WA AE, &E
AARE GEERI 2R, HENETENAE. NEGEEERLEEEN, NTRB4EE
ANe—Rl o Flan, “FABARENRA 8 REBENM, “FABEARFZ X DG T8 KB R
BEXANE . BRFARETENHES, FANEEEHIE X . XFERTERIAE EHE
FREEFRI AW E B E « ST HIRESTIE CHRBIRU, WEGE SO EIERIE L% RN Z -
WRITENTIERFIWESE, WA fES SEBEE N FHIE L EE BRI 2T R . 5
W, “FAFERANERM 5 BANAIRARERAM, §iE TR IRAERM, FEFRIRE
M, WEBEEHERENENL, XWANEAEG, R 5 ANRAKRS, ZE R g W
ANFE, HTENEEFIRSINESE, g LikPImEE L EE LWER .. B, B#F
WEEERGEN T EREMNEEEEELN, BATELENNES EHTEREIEAR
R SR . WELEN BEhRAEER T FE LS5 HERARE, GBTIRLEEA . UK
ST B RRENTERENH— SRR .

1.2 k%R

B #i T WE S E R EEERENE G ENE N JEE - 18 SURE S
M . WERENENSEEAE, 2R —EHEFAERN, MERMEE1956) ~ L%
(1943) FINNEE RO RIEAENERE, MAFAELE (1986) MIANNRIEFRZE
WEAE. NEGERATEH, DEWRRBENG REREFNAZ AL, MERE—FE
YNTE KA B W E B E R T BN mE 98 - B R W E T ER SR N2
HHRETEH (1987) Frilamy/VRETR, 25830, HEEEFEWE R DR RPN ES
E, WNTIEMAXRNES EMAHITREAELE . EEHE, M0 (2013) « HHEE
(2017) ~ fa[Z &, (2019) 55| A T Ladusaw (1997) AOFEECIE X 2%, Horn (1985) HIICIETR
EHEHIL, WL MAI I T o8, BT EEEB IR . R, HTNESEN
Vo - ASGARTE, BRiSE REF o TIIL BN S, MEE-a98R, TEEEN
FAFSER -

HRB S HAS, X TUESERAMNHRIERE D> . BERELE (2014) FEEHRMH
BT EERMEE T MBI E S G, BT — P NESE AR . BT

HEFR HER FRFFHER FLRFTFR. R

R B | e e
c2 N BN B ' S N 0 I N

Figure 1: F5 (2014) 2 E 7 & iA 4L

ORTZIA LT AR5 BB R IR, REWE T ELEH RN, AN A"« R
Z'\‘n . uZ:-i/ZZ:w N ttE"E' . Z'\‘EJ‘” . uilE.‘_‘Z'\‘v N cc?ﬁﬁ‘. . Z'\‘ o } %% R

1.3 ASCHISEE KR

GZibpmA. HETENZEZ WK 5208 F B NE S EHIT18, MARHE WL A R
WE B BB TRI 2 HTEIRER . RTWESE, AR AE—LLEARSLE], HEH a9
HuBrpag=. A—TE, WESENTEXNEESHEBNEREERKRMm, nekiE
EAT AL BEZEMER, R EIENFREZENWNESERIRATFTLURE. T
©2020 FEFEIEFT¥EAE

R#E (Creative Commons Attribution 4.0 International License) 1] kR
VT RS I DOEBE VS (M]. ALK FSSEIRE, 2004.200-202.
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Abstract

Internet literature is developing rapidly in our country, and its number and influence
are increasing year by year. However, there is no publicly large-scale online literary
corpus, and there are few quantitative researches on specific types of online literature
based on corpus. This article has initially established a corpus of online literature,
including Wuxia and Xianxia online novels, using text measurement, word frequency
statistics and topic mining methods to compare the stylistic style, specific vocabulary
use and novel themes of the two types of novels. Through comparison, we find that the
styles of the two types of novels are roughly the same, and they share commonalities
and distinctive features in terms of vocabulary use and themes. From the micro to
the macro, from the surface to the content, it combines quantitative statistics and
qualitative analysis to compare Wuxia and Xianxia online novels from multiple angles
and levels.

Keywords: Internet literature , Wuxia Novels , Xianxia Novels , Stylistic style ,
Vocabulary using , Theme
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Abstract

In this paper, a database of Chinese celebrities’ names with a scale of more than 110,000
entries is constructed. Each data contains social and cultural labels such as names,
gender, and birthplace, as well as Chinese character information labels such as Pinyin,
strokes and character components, which is the largest known database of Chinese real
people’s names that can be used for research. Based on this database, this paper selects
names from 1919 to the present and uses a combination of qualitative and quantitative
methods to explore Chinese names in character characteristics, gender differences, and
diachronic changes. Through research, it is found that the average number of Chinese
characters in women’s names is higher than that of men. The Chinese characters in
female names are more complicated but lower richness than that of males. The use of
personal names has become more monotonous and centralized with time. The imagery
of Chinese characters used in the names of the two sexes is obviously different. The
imagery of the characters changes over time, but the most obvious time point for the

* JEIPWEE Corresponding Author

20 - 30 2020 10 30 1 1
(c) 2020



HEESY

change is around the reform and opening up, in which the change of women is more
significant than that of men. Besides, we also obtained the gender polarity characters
table of the names, high-frequency characters table of each stage, characters change
trend table, etc.

Keywords: Chinese name database , Chinese Characters , Gender differences ,
Diachronic change of names , Quantitative analysis
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B AR TR E O AT HTE, BHAREREMTE, £8- 9:

F s LR
1919-1938 | . . R - K- R- T | E- - . =Z.E- B.F.F W
s K B B — X% % Mg~ B 30 W R FF ke
1939-1958 | El~ B 30~ . AR oo | . 2 R K VRV F W
HLIES P % H B R b ESPESB R B2
1959-1978 | B~ 30~ B EH - £ @# P B | L W L R BL B
PN QNI S SN AN/ NN =S < FH-BEBE B & =
1978-1998 | o~ B~ 5~ 30~ F~ M- A B | - B R W 7~ W 30
B Kb FE B R AR B FES BB —
19924 |- BR-F- - F-F- BE- - & | E F - BB — &
DR HF-Z- MW BB H-F -7 2 B.H
Table 8: BIRFAn PN il 5 1h
B LR
1919-1949 | . X~ - EH- A - B E- M | B B ZCECFCR-E2W
R IE- KL & R # 5 5 RS KL EL X
1950-1965 | BH~ [« #E- . 30 PR | L. B B 2L F R
BSOS EH K P FoM. NI EEBRA
1966-1978 | X~ E- B EH R E B | 2. W KR BB H B
LR B K R B . K DN F
197984 |R- K- FH- - F- W AR | FE- 8B 7B W W 3 A
F B ADAKRBRE B /b FES B — RSB

Table 9: AR SLH AP PIIEANZ BT 501

BRI TR BB TN, X R R E AR5 ST AT RS o BRI
FINH, NERFTEHREHEER, BE D NGB BERA T B2 LB AT
mhe BTUEATE LR FERIINE, KA AR Kruskal-Wallist 3 - A0 45 R B H T
W AAEANFEM B LABEBSTEE X ENES, MeEAFTEESOT 4B L ENER . Bif
Gitrgass R I Es -

RN LR T mEaEESR, Bt —SX oA ECT Ao S, AR B Z A Y
E5F - WECHTR, BHARBBEAT AR (B80T R EREARRFERL) | B2 BifxR R
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5 1979 LIR] | M5 &, fmLE B &
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Table 10: PRI HT G R T EEZL

MEARTLUVE R, 19794 AR A YE N AT SHBUE KRB, P A& T BRI 20
BUEERA—ER, HILZ NEEAZSBUAH LEFRAEMEAE, WAR BRI ST
TR LUE AU R - AR E RO ER A ST B R IR EF R N A, BUESHTIRS
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BRSNS EAESR . R8T A IR BIESH — M B i « R EF AR 15N EM T - R _ME
BN PR B RS BEHE RO, e B . SR B S S
W, WeE . BEABHTFSMRERSREEEEER, AU B E N LR
MET AL AR FNE, SRR 2 E28 1 -

AT 2R RS B S R, AT DU YR (8] 81 43 77 =X A0 B 0 40 SR A [T AT [ B2 A 5
fIEsLL, DL“i «gr — R, i FAE RS, O AIHERF A8 (L T LB HE 2% 6 3 [ AL i
FAEEAME, HrPEBSLERERMEIEEREER, ERERHERKRRE, MERF
MR BRI AR A HEH - ik, 1950-1958F B o 38 B8 AN 111959-1965% % - 5H
R BE ., B FAEREVIEI BN R, ST REE R RERE o TR — M BN E
OB, TR 2 T 28 BT . EI A% B2 B IR BUA A RS (E 2 H
(b2 B R A T -

T B TR NG SRR, AT RS T &N BHER 7RS0T, B
AI10, VATRE B A, BB BAERIS0, H HEW LA AR 0 FIT R LR A
i % A (Max(Rank1,Rank2,Rank3)-Rank4); HUET =M B R B BG 72 RS0, (HAESIA
B B R BE AR 207 U3 R B 438 (Rank4-Min (Rank1,Rank2 Rank3)) - H&EEI#11 .

Ul 7
faE BHH B EE B RCBF| FCE BB B E B
BN =N N BN~ = N =
FAEYEER | - B B FE X E B E|JL-B-W-BFEFHFZ
B Fm B F BN EBE-FEBCRE 0 R 1R
FH-~ 3%~ & T B T Fl fE
THREEEER  R--F- 2 F- - % R | 4E R E B F. 2. E =
M E B LR R B PFF B2 B2 RH
5 AN =N e L BR &E
Table 11: FFZLHETEE
5 4G5

AR T — R EBANAGRGEE, FARX1S+, 8P FESEAL . . A
SRR E, FNSEHE - 2l WEFELTEBRE  XERHERT LIS A% B
s IR VRIS S N YER R -

FENBEIEERSRE N, ARSCGRBI919Z S HIANBEANI TN R, MAZKE - TS
B FEEEAETRT . TRAMBEANL LR, EREAL A2 R E I 8]
AW/ o R DR HEIAETRE N, (B Rt A 2128 SR s - B4 L EE I XE, 22
ABRF B, BUERATHESERZRRA . NGHH_RE AT RAGEE, HiRE—
WHAT - ERFHEEE L, HEERRKLZRAL AT AT EERERNHE, £5
. BEARMHATEE AT EE - BB AR E R bR R &% 2
MAZETRTHEL - RIS AT R 2 T EZRN, CEATREREE . BEA
ZERBERAREMET, AP CRRZN BRI, (BB Bt A e ok -

XL AT LU B A T — 8 T I ANA R R, RN T AR ER - SR
ATONFAE—EEBREE , BIINTE BRE D H1919F 25X — BRI AZ B, SEdER =4
—RERM . T35, BATRFFEAN TS A ANABEIE M RER, WSS - HIsSESE ot
FHRABIFT -

Bkt

ST S S 2 X A LRI B, B &AL BB & PR Z IR IBE BN - RIS ZHE
EEASC A SR MR E ST E (18YJAT40030) FALEIES K%M A QI E ST E
(20YCX155) #i8h -
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Great Males and Stubborn Females: A Diachronic Study of
Corpus-Based Gendered Skewness in Chinese Adjectives

ZHU Shucheng LIU Pengyuan”
School of Information Science,
Language Resources Monitoring and Reserch Center Print Media Language Branch,
Beijing Language and Culture University,
15th Xueyuan Road, Haidian District, Beijing, 100083, China
zhu_shucheng@126.com liupengyuan@pku.edu.cn

Abstract

Gender bias is a hot topic in both sociolinguistics and computational linguistics. How-
ever, most of the studies are based on English, and there are few studies on gender
bias in Chinese language, especially on adjective, which is a powerful tool to measure
social conventions on male and female roles. This article firstly used a questionnaire to
construct a data set containing 466 adjectives, and calculated the gendered skewness
of each adjective. Here the definition of “Gendered Skewness” is the matching degree
between the semantics of particular adjectives and males or females. Then, based on
the DCC corpus, the diachronic change of the gendered skewness of the adjectives in
“People’s Daily” was studied. The diachronic change of adjectives collocated with the
names was investigated as well. It is found that the adjectives used in “People’s Daily”
show a trend of neutralization over time. However, during the “Cultural Revolution”,
it shows a very masculine skewness, and the adjectives collocated with male names
show a trend of neutralization over time.

Keywords: Corpus , Adjective , Gendered skewness , Diachronic study
* JEIPWEE Corresponding Author
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1 58

(FE1IEA) B SR, BRIKZ - "HESE, IERwmERRALLEIRK Y
VEMARIFER - AT LR IE RS 4 R HAMAR TS, 24 RTEAEEMER 17w E
W, T—NEGRE BRSNS RN TE LA 5 R o T 2ot B S T 2 5 T
LHEZ I — IR R - R, WA, FeTTANME R LUAE ABLEYIE T~ IRSFE
P, BFLA—B AT R AR X AR <RE L7, 98, XM <RE S 2 Rl [A] 2210 ) -

EWE L, DOBRIEA WS WM IE - MESFEITEAR, HEaAM - BEEEHEEE
EEWEIER - (BAERNCE Y B, MErEES —, OTET 7T IOEEAEEIESL, PR
A FRIE AT Ay s SCFRRfT B S - & S, e RRTE A A — s I Bl A i )8 M 7E A BIER
EAOMEAE BB TR R SHE B AATTRT DI AE AR A& S LA B i (BRI F AR, 2017) -
IXFRE RE RS AR 7] — D€ BOMESFNREAA o Flan, SIATEER <= ~ PHNI ~ <gla &
AN, FAE RS WX I A0 F A m T — BB R, mE T TR 5
5T~ PRYRT TR AR, FATNE S WG XIS E — N Z e R - Hitk, Fi1E OB
ZAAMIHERIREE (gendered skewness) FHE R TLAH AR SR P ok 20 MRt AR DU BRARE R -

P A A R R 2 R R 30 7 2 B R BB 2 PR (RO . 011 I 20
PR R ALE ~ TR, BERETTEFERBIGSMESHARNERERR, HIEESHEH
MRS EIH—FMEE RIS (unconscious gender bias) - FEEITENBARPILE,
KA VR 2 S R 2 R SE BIA R I, T BRSO MR WL, & e TN A A
SR F I — ERRE LR R LA ZIMRET SR (Sun et al., 2019) - EIHWHFRF, FHl
£ BRES T, AR LR CENFEE REN— KA, BB KRZEI A EET
FEER), MTUOEPAEAR IR, FRl 2R R R T —hR 2 H -

ARG E TMARNSMEE, FEMARAERS, WE T — 188466 20 L EAE R
TR - 1HEME B RIEIESEAGSS? (Adjectives list with Gendered Skewness and Sentiment)
AMUBEEFRN T P0E HIRTE S A FE A WA PO E R = = 5, I BT AN A EPRk
POEMEANE MBEIERIR T - EMERIEEE, A A HADCCIEREF IR (ARHK)
HEL, SKRAERERTTE, SeEAREdRE, B8 T AERTH P i B b 8 H i B 25108 B
Skt I PERIR R, DA RIPE R 2 FEBL e 2 A E R - AR R £ 24 LU
O
(1) ANEMEFIFIEE AFFRTEZR R R B2 EFE? BREFER? BHENNER?
(2) BEHHAE BRI R e AR e IR A RETH RRY

(3) ~FTIIEE (A H BT {58 FH A TR 285 3m (R TR VAR B T 30 O 38 T P 2B A2 3R W ABLIA 4 - 4
G R RETERR?

(4) TR 2 N2 1 ek 2 TR 25 TR Bit ST (8] B AV i P 2R 1.2

2 MXRIE

2.1 #HeHEIAe

B E SR Y), AMUEIEFR BT AR EAR, mHEE T AT HF (Sapir,
1929; Whorf and Carroll, 1956) - 5| BT SEERY, MESNEHS LT,
A 2z s N — MR A ZEE RN X o sl BRI 2o - R, AR TSRS & ME A 25 5
PR ORI 2 MR B — MBEE BN S IR« 3X — s RIS 7SS A R AR ER A B  bk RLE

FFIEEAE K MEFE &, A 10T DUE B E S S a3 AN FEERI LB a0 Zsk, A
R i FE 20 BAE RN L R R RTE RN R - EHTIEE L, BHEZEEE ChEREEEN, 1M
ZHEMNEZREBTIRFERTT; XA —FRERE, ZHEEERERFENS SAERBX EH%
B 2Zsk, HEFETTLUE-FACHEL, MBEMEEELHMIESRMEY, FELMHRE
FRIBROKRE; T P& IS (R A HERS , BB 2 M ol i BB SRAE IR gD, 2ot T BB PR 22 5T BE
B TSR ESR I A ORI (SAUFTERTEL, 2009; ¥5IT, 2007; Tk AFREAER, 2010; #5553,
2008) « HILFRATATLAEH, FEH SR MBS — MM RENEEZNFRIER, MR BT

©2020 FEITHIEF EASRIE (Creative Commons Attribution 4.0 International License) 7] Hiik
%https://github.com/NLPBLCU/Adjectives-1list-with-Gendered-Skewness-and-Sentiment
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BE N — D SERENEANER, (XM EANE—RNER, EREE 2 KRN F M2
1. AR AFEMER A E RS A B RAIAEIRTAOA b, R R i AR S T -

2.2 BEPHHEREE

MIBEZERE, ARG = EM B HE XA WA L EIReriEs, thE
BIE AR BB X R 9 A L, AMRIAR EERAERES, FEGRBIE. i
PEF BRI KRB X TG &30 « B MERC, 5 BB E AW 5 2% N AT
PRMCHITE S (Michela and Monica, 2017), BIAEE ERMETRC AR HETEE, ARBIERR
B, EERTTENR AT RE2E S T X MPRC g A W (Gonen et al., 2019) - TAERA AT
LKW HZEHE, FlnEsTEF, MIERZ RS TS B RER, MR BECR 2 EE R
K (R, 2019)

MFEE T BRI AR, FEREIRE S F S Mg & — RN BIEMHIL, A1k
WA Z T AT B <215 T ARG ST REMEL, FEr2EnmL . mXFEEER
FITEHNLBK TIE S T REEAMERE R - B ESUREIN, G KFIE XA R A A M
WRCHIE S, 2 TEVLIZGEEmE S EEAER, WNMERSERTEEHEMN R (Gonen
et al., 2019) . WX THIBXEMIMC AL IERIES , AR IR &m0 3R ] & 3t & IFE
EMAMRE N (Tan and Celis, 2019; Bolukbasi et al., 2016), 17 [a] & 5 A5 0L A2 R MEVH B
i) (Gonen and Goldberg, 2019), i#[a] & 7] Lz Bdt & AP R ZIAR ED BB I 2840 (Garg et
al., 2018; Wevers, 2019) - 7E% R MBF, AFER R MBI APERAR, W05 55158 <1
KAMBHMZ L (Gaut et al., 2020) o & A LEENG A 5 R 72 T G E R P51 W -
Blan, FEEVAEREF L EES JLELI (Karimullah, 2020), ZEEFRA R AYEIL
Z 5B RIEESH K (Graells-Garrido et al., 2015; Wagner et al., 2015) » T 7E L5 403K,
ARSI P& A E N ZEANE (Alvarez-Carmona et al., 2018), 5B 78 UbRE 77
EERR L, WERFH Y SRR N ZHE (Zhao et al., 2017) -

2.3 JERIASHT

MRF—PREFRAEHR IR R L, BT LB A2 6 &4 2% B Ao
AEMAN—ENINTF - EESIHRS, 2E(TRT AR F B TEEA RN AFER
FEAAHT T ZE, MEEREFEMEXTIEFT, 25 5H5E% (boy) F5ZE (gir) B
FITE AR MAEAT ~ SMRFN AT SN R A 3T 5 %2 (AIFEFH, 2017; Baker, 2010), TI/EZ& A
ML TR S R E R KB (Fast et al., 2016), SEEIH B ALt AW FH 1
TEAFEAEESR (3K, 2010), B S35 MR A % B 10 A E0 0 20 1 A 68 O 220 et A7 A 1R 1) 22
5 (Madaan et al., 2018), HFEER B FHERAE REHRN, AMSEFARPIEERE
KB (Garg et al., 2018)

POBHZ RV SR R RN R B - A EA R S5 5RO E S A
Z\E AR R E & AT (FRFTER, 2005), BRI ME B EE T FHOESRNESR (F0
FFFM, 2011) - HAN, DEFE: RO AR E S HE AN B E ML HEICRE (BT
BIE 2005); B IERESHSSSIRITRIITE, BRIGE B ) B DOE VAR S B
HE R EIR A )15 e & B 7 (18, 2018) - HHULRT I, S A SCE 20 BRI o 5 s D — 4> 2
TE HIRARIZIH .

3 HIEHEAGSS

3.1 BUEEME

N7 RUATRE £ O ZI I DO I AT R R B L, AT E SEEECT (AR TR
(FAM) ) (FTEHESH2EESHRITARREE, 2005 XL FSHEEN LA
W, Hit1007 o R SGERT CEHAEAFESFRIAEE (B ) (FHEF, 2010)H PR
117« HEARE . OERGL - CHEMIE” . BATEIL - YT ABE . CBRER. EE
S L IERIEY A ALE . ERRANE . OIEEE . CHERE . S . E
M« IEREIE7 X161 ER 0 22045 MERA - LA X MAR A E, HEIEA
19861 - N T — B MEX IR TREE AN, M 180E T 600 = 2T L AIbREA R,
S RINHX LR ATINE, R T 6fibmEE LA NI LIEAEN GRIAANEEEEmIED)
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1ES) RIEZA, 3155671 « B5 5 REH TR EERBAMCARE (FREESE, 2008)H HIFE 2
Bog s, #1530466 11 LUEAEAR), BEHBERYE BRIEE

HTEEIAR AR R ME, FRAVEA T RS AEMHR % RGBSR &
BT 1130 MG A ], RN ARCT 2 405 AR P, AR T 115 A& RS - FTE 52
BEHZBESSAGENES, #F B8RS I0T AR TS - AERS BRZE TR
BR, ERBAEEN466EAE (WUER” < TR IRIET - “ERY) #TES, 19N
GERW L ARAE LM, 290 NZER R LHRTEE, 30 MZIEA RS B2 T
PR —FE, 4 WZIEAARAEBEENRE, s N ZERTAILTEREAENE - RS T
WREENAOZER, BFEEATEERNFER o 728 RS T RIS T E Nk
B, AHUHERSAEE NN EES HERSMIEN, FRHEER T EZR [ 7E600F0 LLT #Y
WENSE, LERERRERSLIT1080, BRAEHRB.91% .- BEEFIEROHER S A D
25 B W Figure 1, HAEME48AN, 60N ; 205 LI N15A, 21-30%41 N, 31-40% 9N, 41-
505 14N, 51-60%'24 N, 61% DL L5 A - 108107 20 A& 7] 46 1) 50 b ik R %0949, B T
BERREERS . BERFHENS11, EZER0.87, UBAEEERAE AT IR FFEFE
BN . SATAVER] T — 55 e T2 7 R AR 4 -

m20% 1T
m21%-30%
m31%-40%
41%-50%
m51%-60%
=615 E

5
n

Figure 1: BRUAEFBEIAD2EER

3.2 BUEEST

AT R BRI LR . 305 LUTREARN30%/ DLEREE (LA30%/ O F2 O A%L
BORTRAL) SRR IE, (EZR AR A AN AR GS - % E— M 1E5 X[
WIRUE, 3RO ZIE 2 T A i B 0 i, BT 1 IR (R I O I T 2] i 1] 22
M, BT SU RN Z I 2RI B [ BB o SRV SRR A AN LR IR, 3057 U N4
ig?)oﬁ DAJ%t’i‘%‘(éﬁ;lﬂ’ﬂ%%ﬁﬁﬁ%ﬂﬁfﬁﬁj\%ﬂi&ﬁﬁﬂiﬁﬂ&@%ﬁ, RUZIE AR AENZESR, ATE
BRI (1) -

ST = RS PEMESERIES K4S
F TER t HHE Sig. (WB) FHEEE
BEZEHE | 4.236 0.042 1.122 106 0.264 0.02735
MMRESE £ 1.076  78.945 0.285 0.02735

Table 1: LA LR R BT AR i SR SLAE ARG

BRI AR RRE 312, PEZER0.8T;, WHERMARITE AR E ~3.11,
EZEN0.87 - WTable 187, SBMEREARFI L RS BT 104661 TR 2R A B MR B VB St
RN EEENER -

30% DL BRI TR 2R E AR 3.08, PRUEZE10.79; 30% LA LB BT 25 0R) 1 1) i
$93.14, PEZEN0.94. @0Table 2f17R, 30% LU FHRAFI30% DL_EBEAANT it 11466 1T 2530
FIMERI RS EEST¥E N P EENER, 1302 DL AR 305 LU BRI R LT 2517
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ST =G RIS PIMESE R 108

F & t HHE Sig. WE) FHEZEE
BEFHE | 4.017 0.048 -2.363 106 0.020 -0.05616
NEEE T #E -2.336  92.177 0.022 -0.05616

Table 2: 30% LA FAHAFI30% LA L HEAAR AT 2508 P 1) 0 S A A e R 56

(i 1) AR AORERE B o FHILBATTAT LIy R 5 I AR R A AT 2 1 51 (B ) — 122
BRR - BEELSHARBITEMERE, FE—AREAEMES R & Tt .

TR

Zka, BABTE T AERSENTERFAMIESIE, EMZESRARNERREGS, HAK
FEH TR 225 BRI AR Fh A8 [R] AT 2508 s B 1 ~ 1 R B S (T % bu o, FH DA
EWFR AR (2) -

TEIFRAR M, 466 MERAFRAE62 T HER, HAMRE }3.01, FMEEN0.42; F2440
BENA, YRR N3.07, PREZEF0.72; 1572 XA, PERRE 322, PRIEZE 70.46;
G3NFHERENE SR, AR E 316, FMEZEN0.70. R — D050 T2 0 B 5 Bl P R 5
TREZ RIS FR, S8 SCRFINE SR A B AT T M A LS, @ Table 3FT7R -

3.3

I EZE RS FEMESE R RS
F & t HEE Sig OB TFHEEE
BEFHE | 12.780 0.000 -2.360 399 0.019 -0.1517812
MEEE T = -2.580 398.978 0.010 -0.1517812

Table 3:  %& SURAIZ SCI 2T B P51 5 A S2FE AR e

Table 3R AT A0 SUEZS R AR B AESTT % P REREEER, Bl 2 30F
AN ETEABEAEEFEE, BRORXHEINME N —E; MRS UEA AN E T AR R
BERER, BEMETESPEEZME, BROTEIARRERRK - XMEI TEF R 2%
P BV EIRIRATRT RE R Lotk &2 AV AR, S i &2 AR ARANTC = A2 N B BX AR (implicit
association) , FiEL 1A [ EFHF TSR] T #IA (Caliskan et al., 2017), {HEEIERYEIE
=R B T XA B AR, IR AR B, WIOEER, L ERMIEE N R
[ (Baker, 2010) - N B4R E—TIEAEFEFILE LRI L T2 SRR IEA
THERE RLE .

BRME 2 (GShT2)

B (GSKT4)

L (GSET3)

HiE EEREE ZEE. FBH AKX W, D&
"X WiYE, WEME, RUE, W OBE, NIZ, BX,  kE T, EE, B
We,OEE, KRR, W B, AR, FHE, O, TR, LE
A, OE, EM, BrE, BR, SmE B, X
e, RW, KE, F WK, BE WEH,
WO, Mok, Eow,  f@fh, mE, MK,
ORFIY, AE, 4, @AEL, NI, i,
SRR, ATy, Mol RT3 OBLER, SR, BEE,
B, R, MR, it
fill, RHFE
S R, a5, B, W BE, CERER, i Mk

E, MR, T, K
<, B
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M Table 47] LA H ST 25 Aok 8 ST R 22 9 Lo VE B SMATAES o ot I FE RS 1 ot
BrHITEZS SR rp AR R N2 I A 5 R, R a2 AN R FIALIE ;T ST 2 S Atk ) 2
SRR 55 1 B AR 5ot SRR SR AN Lo M A SCIATI 5 I O PR AR AR AL | AR 2K o 7R
B, BRI BRI E LR SR IEE R 5 K (Hoyle et al., 2019) . AfiTE
ST VERSNREINRIE, BINAEF Z s AT ke 58 BRIt R 2 X — Sk
YIBLE), AT R IE M 2 8 S, el TR EmRE 5 E % (RIBFH, 2017) . X2
WRIEAEZN T LA ERIEGHE 2R E, DM EEHIARAI— M RFRIESR, AR
TFHYARAT, TR BRI it i 2 HA1F (Suzanne, 2014) -

GS THEGRE

GS JZ R R 1 123%%
Sig. (W E) .008
PR 466 466

IERGRE  R/REMERME  123%* 1
Sig. (W) 008
PRE 466 466

6 ZE0.01 FH E) , HHRMEE-

Table 5: FEATAMERIME (GS) ARG FIAE R

B S BT B — T B ) (i B AN ELA R BE AT T A SR AT, Wi Table 5. £55R
TR BUR VAR R E090.123, plE/NT0.01, FRUEATA B0 A 5015 R 5 &2 525 1 IEAH
Koo SXMEM: WA TRABMERIPE, HRARFEBOEAAEN RS, mblm TR A2t
AT, HRAHBRB RN 2% - XFEEA &30 TS TEEAEMERamIAE: Bt
PSS REIR D B, TN B ] —FhSRA P IR -

4 EREST

RSP B RE R TR SRR T E R E S BRI 5 B 5 A0 AR SO R T &
FIDCCHIATEIERNE, N T B A2 a0 % 2w 5w R D B A, FATER T 19464F
F2018F2TRH (ARHR) R . SRI5, A HpythonHjiebatl X LA T4 < 1RAMEIRESE
TiAbH - 765X B, N TREN SCRF L IR FERZR, BATE—NEHE 767845 4 KA
2NN ARE TR B 8 SR da .

4.1 TR EERRE S BUREGT

FEARE| T 466 M EARF I AR EGSIE , FATG0T T axX LB 254m 78 o i e i AT i s e

FITES CNER B R RS . HEBR T R5UE BN T 250, & T 452567 FE 2510 -

RIg At EE—F (ARBHR) EEIEEEEFERNME (Gendered Skewness of Each
Year, GSEY) , #HEARXILAH(1)-

256 Ni
GSEY =) GSx* ~ (1)
=1

Hep, NizeE (ARBR) ERA256 AR SRS, N EMERREZE (A
RHEMR) ERHEIN - BEIRSEREEIAER HEGSEYH N — MESZ[AIKE - FHIZE
W AR R GSEY HGr T3, MhZE (ARHBIR) SEHES PR R FE; HZER
SRR EGSEY H#ET5, MhzeE (ARBR) FEHES PR MERN B, FZFED
EAMERREGSEY G T 1, MizegE (ARHIR) EHESHrIEEERE LM . IRIE19464F
F2018FFFE (ARHI) FIEEEAIREGSEY, Filamh—&rmk (ARBI) it
FEATANER 2L BT Figure 2o RHXSFATEAEGEIM LT, B&E THRMA- (3) -

"http://cnlr.blcu.edu.cn
’https://github.com/wainshine/Chinese-Names-Corpus
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Figure 2: (ARHIR) SAEMERHEGSEY R 2L

GSEY GDPiEz= A¥IGDP A¥HGDPHEHE

GSEY R IR R 1 -.304% -.313% -.270%
Sig. (W) 014 011 .029
MRE 65 65 65 65
GDPE&E /KRN -.304% 1 1.000%* .093
Sig. (W E) 014 .000 460
REL 65 65 65 65
A¥IGDP  FERERE -.313%  1.000%* 1 .098
Sig. W) 011 .000 437
MREL 65 65 65 65
A¥IGDPH#E B /RiMERME  -.270% .093 .098 1
Sig. (W) .029 460 437
REL 65 65 65 65

* 7E0.05 A WE) , MRMERE-
6 OFE0.01 KR E) , HHRMEZE

Table 6: BF (ARBR) SEPEFAEIRE (GSEY) MEFELHT A RIETRHIHE KM

Figure 27~ (AR HBR) AR A AR L 20 m 5] PR pEss, HE R
AEM—EREZETE/NTS, WHEERNEATEEME BN . EREENE, A%
i, H1963ET A, 2197951k, HMILT — MESIHIEE, X T BUAE S E S A R
IS - 19665F 1976 5F ) U A A B8], TR FiTR,  (ARBIR) By T3
BRI ERE N, —EX R REARKES, FIITEAE1963F £1969F 152 75—
MEE, ILX—BTEAE S R A B RS RER K E, Flin, “HR X — e B
FAE X — AR TR TE - (BE19724F, FEOREANE (ARBIREL) ZFtiL (F
BGHTHIRER]) LUk (TCBUR £ SR B 5 BB 3 S 7 B S g TR) S — R IR <20 15T
=, (ARHBR) FREIT RO IEE, FAEIIT2E1974FEITERE] T — i, X
— IS HIRIE S R B VR REEEE BT, <K S (i 1A B4 BT 2RI SRR B R R, T i ]
LER SR~ R SRR RSN BT LT . RT19765E, RRCRMBEAR LG L1,
(AR BR) RS 72, TEARZEF RS TREAL R, 19774
(ARBR) a1 (CRECHEIMER) |, 5P DL 8, BT RS T
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FANEE, BoRIEE EANRE T A B R R E R XURS,  fF K S e 1] 5B 1 A T 20
TSR E A E e, (BRI Z B AE[E . 1978, ME T —E=2F22MB T, b KE
RGN, EWEREE, BTF%, DREMIENESXEERTRES, FRHFs
HER BB« Wi UE 55— R AR A 2o R TE 2590

T ERBUA BRI R R, AT DB FEE £ U fee 5 3UF HHE B 5a
ZUH) 5B P B R ) I8 S FIEWI R - EE R R BUAE S P RIRRME & IO B AT
I8 = AR B B KRS (Kathleen, 2009) - 1 5 555 5 FIBUA T B H 000 2 “4f e
g7 B U TE S (Wilson, 1992) « “3UAL K dn 87 (818 0 F 10— 1 B FFE L 2 5 AE
(QnepERp < <3 L <EN) PIREMH, mEEHRE (e ig ek« «R307) FMEGE A
WHo(gnetab . ) PIERE (AR BIRD) B0 R B MR R T I, fAh, bl .«
FR SETE E KA X — I BARGE A 8 (<125, 2006; JEH ), 1995; AR, 1993; BRAFIK,
2008) - SARE, XLIBEFRHEHRS UL RE @ NP2 N FEuE R X (0 Mm3EEH,
1993), MHEMEE EFEHEMNEE XL .

EERRMEIRER T SEVRTENE RN, E5HSBFABEETLHEN LR
1H 73 Facebookilll & A1 5| 2 R E 8 ir AIZE AT K - HE - BESTEREINMHE X
P (Garcia et al., 2018) » FRIUILFA 11T T 1953F 22017/ (AR BIR) B AETEZ 181 5]
EGSEYFE RS /3 &AM 1953F 2201 7F K EGDPE R - AGDPFIALIGDPHE # H
FSME, fTable 6. 455 % BAAE R SR ZGM 5 EGSEYFMGDP A& (R/Ri#HEx 25
$-0.304, pfE}0.014) ~ A¥JGDP (/KR RECH-0.313, pfEH0.011) FIAGDPHEH
(FZ IR FE R RECH-0.270, plEH0.029) FIE BERIFAA L - RIQ0SRAHE A0 T 2R 8 R 1) T =
PEalE T, AR R BACPEBLT , X E MR E DI CP S R A A 25 & R BT -

4.2 TR EERRES ML B

Z g, BATH Hpythonte P B T TR A AEIR £ RIEA R+ (1)) +E&7 XS
He RN EshMIUE, EHATANE—MER S ELERGER T HIN 252 A%,
RN NBIERL, HERIGER AWz 2 2 B2 a s, #TinE . R&E
FEICHAT — RINTE 5, ALIEERRE (4) -

N T NERS B A S A RIS LA S i SRR R TE SRS LA FE R,
BB E T HERZFI . (Type-Token Ratio, TTR) , HHEAZI(2), EHTypeh#E
FEH AR, Token WIEBCHIBIFFEL - O T IHERBIAT B RO m , B IBENL A 1 5 2 P itk
ZIEEAGIFREMSR B2 TEECA, HH TR . 8 E, A ERAR G
90.98, T A A ERLA TG 90.75, SRR AR 21 RIS 1A B 2 St 42 i T 25 B
MEE - BATGH T ARG A ERANEA SR (BRI G I R DUETERE) |
WFigure 3f77R

_ Type
TTh= Token 2)
: e Al ph e ey R ER HE A LT A H %
rar PA R Bl BBy e Mk ST
A0 B AR 45 L 09 £ 7% & e AN EA R AEE G F M
AW D 58 B RN R K g
o AN A R A S T ek LIS
TROOR ALY iR e e
o A 0 X2 oAy AWA T HA P S U2 Y - Sl & A B I A
Figure 3: BIMZEEA () SaMuLERA F) Aol
Shttp://www.stats.gov.cn
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R
EXBEN AR T 8ES B2 BRI AESFE  (Gendered Skewness collocat-
ing with Males’ Names, GSMN) , & AFKI(3)-

NN;
NN (3)

GSMN => GS*
j=1

He ZESBEHGANBRALEnA, NNAZENERATBEHEA0EE, NN
ZEER MR ARSI - BRI EE S B2 E B LA R GSMN oy —
MESZIAIREL . FZES B AR R AR A R E LT3, MZEREB TR
B, EIZE S B AR A AR HGE T 5, NHZER A B AL 5
M, FHEZES BB AER WERII T, WZFREBEE A AT LM -
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Figure 4: 5 FIUEA AT AN R T 25 1L

Figure 4B T 5B MM A AL, FE& 5 k2 HOFE 2830 001 A e B 1 P B 22 a5, 3k
{T1AT LUE B A 1 T2 55 1 00 4% W0 23] Ao 2 B S R B3 44 1] 1) T 25 1) 1) BLLE fi i o 1
EXMERIERA  XRI T REER ERER, AN T HEME S AEERIN A ik

%, BYUA—EEF SR AR -

B BORAIE, WATLLRSR 5 AT R .

2 FRBHEBEAESN FBRLZEEL AN
1 PN [EEE
2 i ER
3 BE N
4 HHAA L
5 NH 55
6 g E
7 TR R

Table 7: JEA BT HEUA B EHTE AR TOPT

Table 78 TR H B2 T AR LM 2 RE KT EIE, AT LUE HHX AR #
RMETEANCERFL, EXTFofdan, LM T EIMFIE . Figure SN BR T4
S Jtk 42 AN L 1 Tk 7 B 2 B TR R A R A Al 3R BOIR AU BN AR AL o X RT DU A 2 R
R BB IR R U B B, I BRSSO #) M - Figure 61158
W7 i RIS AR A LR T, E2 N T ARELE ARSI SUER, B— PSR E s
PRI, WeHERIBER, “BRISE; mMEE, FRESEFITBUENERER] T & —
MK, BXARAMERFEAE AL T E R AR -
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Figure 6: & ACAEbRIEZE 197 28 4L,

5 45iE

ASOR B (R B ANE R R T IR 2 T B2 T DOE R A AV W B 8000 B 28 4L - AR SCH)
TETE: W& T —DEE R R A EIEEAGSS, FIARS TARAER BIRIE S L
PR WIBPRESS : B8 T AN FIRHR AT 25 1 M 51 52 00 22 S 45 T2 250 0] AP 5] v 5 A0 L 1
Wtk IFRGREBAREA, MR (NRBHR) ERETFE T ASEIR 281 1 5 B 12
5, FMBOREM . EF A RSERNZMKR, BHEHE. <30 R 23R R [ BERES X
&, R R R TE AR RE, BE B R R L MR PR B3 4 15 B BT 283
WP 2R 4L, AT DA S B th e [ ) A4 S B ST ATE R B N (7 K ) Bl SR A & R B~ L
IS MR (“fE5R”) ROFRAE . BRVREERAY (Me) T8 EE: “R—H A HERE
HEXLW, RENFERATLURIE, BAMEGECTR, MEHESE, HIRaLERARLEE ZE .
HLINERNEZE, KARRAZEIMANER, XTHTHE, #ROZERIM - HERE
BUEMES, KRR, #ELES L, XEE-ERAEMNEEHENAEAN (B8R,
1973) « "EF S FATHIAE S HEAE] T LA— A AR5 585 s it Hab 7 34, i AR A AR A 0
PEXF AT RS IR, BATTREIEEN T 5 S5 Hr it 57 -

Bl

AXZEEWBN 2 R2EH MR TITE (18YJA740030) BBy BOfdLm K¥
FEEN, JERMERAATEZI, R L . FERY, 05 S Rk
WA SREIR S LUK . EFER S IRATRES 518 . B E 2 VER Z MR H R ERuEL -
BIPrE 2 5 R R BRSO -
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MR, BS OKrtgE) R ERER -
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e BRRAREEQTE -t HEA . FEAME T EA=FHE, SIS aREE T MR
Ao MR EU, X =M R RN SR KIG IR R, CTRERAMNESE T EARF
FIRTTORIEA—E, B oE—EHH8/ K hik;, ARAECTEARRERM LB T2 %2
Pri L E ERFISE K 7S LERECE,; A BRI AE E B AE T RS RETT Z Bign T 8K E
PR HE PR P 28 A LAV B s, B T RIAFE BT EETTELR . (FktE) 5=
TEAFEAEAR MR RS, BENSHNEEZMHZAR, E&EREOFE—EFU: M
F(1958)F N K ZHEAZET T HEE, MM EANES pHE S GIMUSE T
RRFHE(1985) N AT EARD T RE, mM_TEAZEMT AR, S%. REut, P&
FE CPIRE) BEZEEEX WA LA, RN RA, CPKE) F
INEEIMHT T RIS IERAS - BHTR2EARIR, ERDGEINRAERA T R EZ#GFEE %
UERTIRIREE, MELLEES, HARASAB IR SRRSO E A, HOR SO DA 2 fcoh S8 B Rl
i) OKIE) BEARF ZHEARRHRETLER . CFKRE) M+ EARH 15 S 5 AR R R
%, BAVEESHOMRFE, X OKFE) MSEXEIEITEE, N it A RS
AR REME RN o

HT OkrfE) EE S B KO 5 £ E AU EF70E 5 fF50E 7 % 5,
P LA SCLAToE g5 B N 5, K (KWEtE) s WM ER 5 - AT A, T34 5
Fi“SHZa” “SHZb” F1“PYZ" X 48 = MR B B Sk, SHZaF B &70 M FEA, Bl OKiFfE) i)
Hi70ME; SHZbHFEES0MEAR, Bl OK#FE) BIE50E; PYZHE &40 A, B (CFIRtE)
AI440E] « FHEH, FHDiff(X,V)RRW D EERZ BIRERERE, WDiff(SHZa, SHZb)F
JRSHZaMISHZbZ (A I ZEFFERE - LR BMIES G MBI AT MBS S R

FFs | fEE$N Wi B BHER

o . Diff(SHZa, SHZb)B&/IN,
1| HEm e T e — A Jf/E120/9] HDif f(SHZ. PY )5

. o Dif f(SHZa, SHZb)&/IN,
2 | FHPIE Tt — AMfE120[H] Dif [(SHZ. PY 2) b5/
3 | melED L T ERI70ME, ZEE50[H Dif f(SHZb, PY Z) &/
4 | TEME: | TUERIT0E, AE%EEE500E Diff(SHZa, PY Z)&/]
5 | WEDE | iEEER, PHNE, AEEEANT /

Table 1:  CK#FZ) 1EEMEEF IR

2 TERHBEOL RARFAE R A

PR NI 7 SOREPRIE T G B R R B ADOE MO R, BRI O T AT
SIAFIATERRE, FERR, B BEEFIT GZERE P E AR RIRC R IT591, HERRR
AL SNSCPRE - SRR - e E M, DIAE NI AP EIR IR G IR G150, AICESR
RS AT 54T, H A3, SKiA41T0) - T ECPOEER AT A, Bl
PR AT 5 A R SURIEILACDOESR o VB A 7R, R R SO R K HIFTE
GBI SO AR A BN, « PIRR/ NI BB AT RUE 2 -

"http:/ /lingcorpus.iis.sinica.edu.tw /cgi-bin/kiwi/pkiwi/kiwi.sh?ukey=-1316487165&qtype=0 -
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FKFIARFHE, —A 0, AR TIEE S MHRAMESHRANER, HEeEZSTLRHH
FEE R IRES A I ES BEXNS PIRHIE, S EERTHKE « BiF - AXE. J5—HH,
IR R SR A AR E B T RO UR N AR R/, (B D%E WA XA
YR EEEE A RSN OKIFE) BIER (0, 1954; B4k, 1999; Z=7KH, 2011), A L%
2 OKFE) PIVEE B ANGESE AT SN « FkE e 5 N A = B R BIRHIEXES & 10 #)E
YERUFEM, A AN FE R EULE = 1 VAR A H B0 A = 5 SR Top 500 FTRIARAE M AFAE - FEER 4
fEH:TT18081, W3-

S COKWEEY | CPERfE) FFIE BE
EAEEA 120 40 WK EAK . DNEKEE 3
JREZ11 726833 189356 Wk BAK . DRERUE 3
=BG 546969 146134 WILEEE CRFERLL) 1

Rt 4217 3459 BRI EIIRE (BT) 247
JERGRTE 19603 10922 TE = S AR5 B A = A S 1] 500
=R SLEE 44225 9634 Top500) HHERYREL (BT1d])
SV INATEL 114625 29034 ANFAEPEE (BF) 54
S SLEAREEA 4558.08 3653.35 :fnﬁ%ﬁiﬂﬁgmoo;@)ﬁfmﬁéﬁ 500
. B RL EE E F Bigh 2 A A BT B (B—T 1 Hrid
BB . a ke k s i | SICPERRE A Tops 00 IKE |
TR R E - (F—TF /R &)
=858 1808

OKwFe) - CPERfE) BRI
EARGIHEE (AETRA)

Table 2:

s BIRAATSEONE NPT, ERTaIE e —ERE i
REARIIEZ SRR, BT UASCHIAR BT B A A1/ Mg R
KB KRS AE AL -

Table 3: FRIAVFAE M HA &=

3 “HEiRELE & «“ % B AR & “HEAES 52 1Al Bt i

B S5 P BRGSO B AN IR 38 40 BT B 7 V26t <t it R A <% B FR R AR E B A X = FB LAY
FIREMEFEATEEE
3.1 fBxteR

BEBIPATHTERAFCARZARGHFELREER - HTARIUEREN =1 E4ED
HARBENKBNHEE, B aiIR s mMT£0ERN BRI &R, &K%
BEUTEENFIE, 5 BN =4 B R fShapiro-Willdk 36 (3% A T 1 28 & /N T-200085 Y 1E A 8
%) (Shapiro & Wilk, 1965)FLevene /i 257 1 % (Levene, 2004), FECH T 7£ = S &
PR IER S (BF K Fa = 0.05%, TR HHE T ZFFHERIES6 T (L3 Ml se
e BT HERVC BIERYEhE)  SEE/NIKE) - R, SRIEIRHXE6HHIE,
$SHZa~ SHZbFIPYZiX =SB R R T EZ0 (ATATHERZA ESSARNBEZ [A£E
BEGEZE, MWWk ER)  ERERZIDEEETNFEREEEZEER . i—FHA
BEERGETWILEALIE ZF, L8 HLSDREK % (Fisher, 1935)#1T T ZELE, B3 TH
WA EETE REERIFENEE, IR (BNEME, TF) -

X 4 FASAE, X = A B AR MK ruskal- Wallis HEGEES Gl BRAISIE R B8R L Bk 2=
REGLE, NMIBESEMS M, (O k—125 . LFRRK-WE) (Kruskal & Wal-
lis, 1952), HERER=1TEEREI122TNTHAFEREER, #— P ML FE LK (Gibbons &
Chakraborti, 2011), &M EEHHE EZEERIFEESE DR -

2 K FRAD B R 18 O A7 3 P 4T A0 ST AR AR Bn D A RATID T R R, W) T EE & /Na BUAI/VE
S8 3 /N = AN B3 K BRIE 5 B “Na (B384 30) 7 “VE (BMEAIZESNIA) 7“Nb (¥ H &) 7, M“Na
VE”Ff“VE Nb” i ZJCiREFRLH - “Na VE Nb” R = ICiARRC A -

ST EL IR T R I (MERIB SRR (SiEie& A4 E , 2000) -

2 E— R <0.05 SR AR S MR A -
YH 2 R Kruskal-Wallis HERBRFRIE BE 2R T 2 HTHIAESEOT % -
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ERREN R E
B RISIE S LSDRES K-WZEREK .
(FEATMERE) | (HE1227AMEBE) | 7
SHZa vs. SHZb 33 622 655
SHZa vs. PYZ 29 419 448
SHZb vs. PYZ 41 673 714

Table 4: &M EAHER EERFAEEEN

WER AT, FEBCRHE 2 B IR, ANeRUEITLSDIGR ), B RAITK-WEZE
fguny,  OKiF%) miroms (Fikfy) EREEZROFERERERON, Bl HSH
ML, ENTERDIOTEFEEZSR . RETEM, XHE N AE ( Ok
HHER RN, CPIREE) RMB/NE) | B2 EBRGERANE R L 8 F—E /N iR ORI
&) HITOEFE50m Z R EFREERKN, 5 OKIFE) FEs0EF CHRE) rIERFIEEE
B, M5 B ANFERE B e M) OKFE) BiTolEAl CFekfe) ZERBERN -

3.2 JUARERE

BT SR P R B2 T K (E R AN Z IR 00 xt £3R160 M EEAR 4T
RESHT, HBEWERNAFLZER NS EXEHELE S, MEZRNGERBERL, FIE
JRURE FEDLRE 8 i I B T RE B R — A EE - RHTEBRENARN, 76T BN BT R AE
BT T Z-scorebELAL BT o (ST A SR AN 43 28 75 YR (E TIAL BRAS ST AR AE 64T T FRvEE(L
W, RIORNEEGR . )

KEMERE N EASE, 3005 T -
FHIEE S NN . RHEEL =2 (B BRI L P
SrRWREE) SO (] R AL P IR 1 PRI .
RIEEEITE . SRERLE BFEMA o ] *

t2
=
o
[ ]

TR BB RF M ERERE) -

HTHEREIEL T — - mgEsEF, K e
ERAOGERBELAPEEFR, FTLL 5 of 80 e ., FT
KR F R8T (Principal Component =y ¥° '&.'.: g, % R "
Analysis, fE#PCA) (Jolliffe, 1986)# 1T 0] " NN LT
R, RET REEMH A RS .

(REMEREZE5 3 70.11F10.05) , do o w 0 ®
CERBRGTE| P, ERUIEL. WA e

Rl L, 160 FEABH BH S H T WK, /NI 4 25 (] RO (i B 2
1132 6 500,161 12 5 B B 48 B ol nggﬁiﬁgfqﬁﬁi *
P HILER .

JZIRR BRI FAR —BRREW, THREERIEE - A CHK KIS T E SR Z A
FAERLE, ABSEFAMTERES R ZEMHREE - REGERLE2, HABEAATE & ER
T, GEFRA SOR Z [AIRIFERLE - PAIs0 N FAE—&s, FIRI60 M REAR S NS, KHINHE
AIRR R BE B/ NF 150, TS 28530 2 18] AR R BE BS B 7200 « & Z B EAR 5 BB ES -

MEBKIIEREFZIRBRER, K OKIFE) BiroEF CPEkE) I KER 5 S0
R TR—EK, m OKFE) F50E AR RERS SCRNRIE T H—K, X =Bk,
OKFtE) BITOEIF CPERfE) ZRMEFBEER/D, 5531077 HEEIGLE LSRR -

SGABERBEMBEESTNERTH, ZANEHBRZAEZERFBEBEMNXEN
HN: Dif f(SHZa,PYZ) < Dif f(SHZb,PYZ) < Diff(SHZa, SHZb) . SRTRIEFE LA 4,
# OKPr ) MsEm EIE s < 5 FA1E, WDiff(SHZa, SHZb)RLFe N T4 2 i fE S
ger, MIDif f(SHZb, PY Z)Nf/), RICTIHERT, B /e <& 5 e f < fifED 805X = fp
TEOLRIATRENE/N

i?éigfﬁsﬁﬁwﬁ&ﬁm (ORI HAS5HA) (Han & Kamber®, TEBI& T/ NERE, 2007) -
AN N> = =L

Figure 1:
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euclidean

O O O O O I 1< SO D <O N T O 1 (M B N T D1 1O BN O T N O DO T T GO o N DT DM S NN SO0 OIS SO AN NS ¥ MONCOMD OO NN DM
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Figure 2:  FiHb/INi4 2 EE IORK LS R

K¥HERE EIRER
R FH— FH— RHl— KA —
RS g | ERRS (32| ERERS |UE EAEERS iz
48; 50; H4- 1-54; 56- ' o
SHZa ;%7614_;2,2?%_5537 55 | 55; 57-60; 15 | 62; 65; 67; | 64 Zgj 53'64’ 06; | ¢
’ ’ 63-64; 66-70 69 ’
71; 75-80; 72; T4-75; 71; 73; 76-80;
SHZb 13;7?651’93’ 8 | 82-92; 94- 42 | 81;93;102- | 8 | 82-92; 94-101; | 42
i 101; 105-120 104 105-120
PYZ | 1-33; 35; 37-40 | 38 | 34; 36 2 | 3-33; 40 32 | 1-2; 34-39 8

Table 5: = el A 4 2 B A 2R SR 45 RAEAR

4 “EBEthse fa] getE AT

H 3T AR, SHZa~ SHZb~ PYZiX =™ B4 Z A 22 5772 [ f /] B BN SHZaMIPY Z,
X = REGFBIEMEBIHHILEL - N —PRIUEX — B 0L, 2 SCOF FH S0 4 28 07 ¥ 30 F
M EHL (Support Vector Machine, T FISVM) (Cortes & Vapnik, 1995), MVEZE & iy 138
(Authorship Attribution, BIF|WrE:or RIARBINEE Z EAMEE PRIE—1) FEE S B IIE
(Authorship Verification, RIHIWTRro K CRHINEE 5 CREE R T RE—N) BIAER B
R=A BRI LAE -

4.1 1EESHVFRE

MEESHFBMAE S X, e OKFE) BiroE T HHE, F50EN A —AF%
TEZFTE, Z28 (FIkE) HREZEBE SRR OKFE) Bi7oRIFE50E IR ErE /N . H
BV, RESHZaFISHZbH FIREARYE 2 WARIIF 2, FHSVMHEZEPYZH B4 A1 5 215X
PRI AT RENE - T SHZaMISHZbH FIREARECE AN IM (70 vs. 50) , BUFESCPRERIERS, BEWL
HIFRSHZaF 120 MEARFIT NG, BEEI10IR, DLaH R E A TSR, /EHERER
B3 . B APYZH SRR S, DLFRAEE, B —EE#H 9 EISHZaFSHZbIIHE
FAEZFE N -

BIRBERE R, PYZHRISCAM SR E|SHZaFISHZbA LR KEHE Y, (BEBRZIT L AL
ERJLAER, MEZHHE S EISHZaH « 57 CPIkE) MEEEE NN E TR HTH
FRETAE, T PE A (B AR S B G R T AR - TR AT(2013) A 25 7 THDN X R I AR #E AT T 4H ER %
adr, GFEESTERRM, 5 FREAMEE, AYHH, EH-EARFFEHIAY (i
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Figure 3:  (FR%) sFAZERM KT OKIFE) BITOEFE 50 AT BEME

REL -~ BRM) FXEREAY (WEMN . E7ME) BNEREHITITREELIRERLSRE
F37-40[E]; FFTTE, VA EAHEAM AR RN A EZ HIAAEH1-18, 34-40[E - HE
Wi, FEREE, SCHZF19-33EERRE T TP T EARPES - X505 B3R
R EEILES, AT (PIRfE) FREMTHHNEIERES OKiF) BI7oEARMT, il (F
gkie) 5 OKIFE) BIToRIFEERATRERZZ BT, XUl I Bt e rT g U= 2 B8 A i —
?EZ/% ﬁ’ﬁﬂ<<7kﬁ?f?>> HIE SRR ERK, JFHEED TR ANSE « X —45R3FF T “BUE
th 52 BT o

4.2 1EEGHEUE

Koppel & Schler (2004)¥5H, HTEH - #F - SEEN - EIEFEREREZNZL, 2
HTEIES R ER, F—MEEERAREREDCEFIETESHAEAR . i,
IXEFFIEX VRS S WSS IEIE B T RME o R T R Fh R, i 192 H T 488 (Unmasking)
B, HEBWEIEE S BB SCRMESE S REFSURFR A2 M HEE, HBREEN]H
JEBANEIRIPN 2, AN BROGH X 20X R 28 SO B B P BOARAE , 238 XA TERS 7 R IEFR R N RERY
R, B NREEER, WRARWASCERMELLIX 4, BIEERFE—AN, RZNEEFFIER—A -
TERUE/ N The House of Seven GablesHIVEZE Bnit, 1588 BIEE = (L E%1EE AL+ T
IEfIEE Hawthorne® » Bevendorff et al. (2019)if i B2 RCAHI T =X, FTHO AR B B
oK, BB BEEIESIA T NECRRES B RuE RS, MBS TS5 HElm R IEE S
MR RAXSEB/BEENER, DU/NMERER ORI BIRER, #4770 258

1
IERB0IR] 0.95
HRO: WEEAFB, BEE] 09
Ve HIER— A (RI5>
BWAAEES) | A
LinearSVMERL %32 *°
7y, Mo X EE, it 07
RSN ES 07
HRQ: EEPREOINFEHITE o6
S ERANS MEE

0.85

%H*XEB%1EEE@5/I\4#@E 103 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
—}f%’%@ EI%[J%%%@ -#-A=SHZa, B=PYZ -®-A=SHZb, B=PYZ

Figure 4: 88 BIER 2 R IEFHEBIF
8¥f The House of Seven Gables5 HAMVERE (VER LT, TEMZE FRE%1E, iS5 HawthorneFI1E & RS, 1E
RSN b
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SRIEA=SHZa, B=PYZ; A=SHZb, B=PYZ?, &K#H{fT—IKEL, B50IRH R IEHE
VEFT L B4, MR AERIREL, HARFR AL IR G BP0 RIEFRE . WEH AT LR B
WEH, SHZa vs. PYZEI 9 RIEFRA) NEEEH Z LSHZD vs. PYZHL, Ht2ii, COKiF
&) B0l A PRk E) BIEE NIE— AR EErE R, M OKFrE) JEs0EF1 CREkE) rIfE
F R E— NPT EEMER /N o IX—25 S th 308 B EM S i i
4.3  FFRFIR RN IR BT

FH T A ST 28 82 1) SO BUE A iR I8 A B, a2 vl LRSI EUE R BE B &/ U

FIRFARR S HIE R, BT LARE X R ER N B0 BRI AT AN TR T o BURIN(1984)
wf OKIFR) ARAF CEFIRE) T EAREFFEE TS, 2 CFRE) =t RARS

K% T
A B i h
Y 12 Y Ay =3 5 DA él < ==
HREIE R BREEET T e, mem e R T,
EZERE, BRELE- o RETRHIF -
FREN, REAN. . BT, e
%fﬁ‘éﬁﬂﬂi{ﬁ ..... @ﬁ@?@ﬁ%’fﬂ%ﬁﬁ s éEH éﬁﬂﬁ‘ﬁ\,?\fﬁ 2 %%%ihaﬁ , Tgﬁ&jﬂi ...... %EE*Z:EP i (ﬁ{if%(’é

B - \ £ ... BEHAWE, (LAERTENE . BEBEIRYIRL | 25
FoEp . PERR DREETER: FREMT. WA | o | MAXEEE.
TERIEIR -

AR, ZHBRHE. . ... KREH=T | , | EREEBN, ZTERHE...... KRB =T | g
H, FRFEMEEM- F, EBME T Bk
ITIEE, ST 9 | TTAEE, EER 9
WRIEKEK, EmEE. ... .. DR LD INER, o1 | PRIEKER, EIREME. ... BORmE 0. B | a9
LSS BT - SCHEHES AL -
REFE#HH, FEmAM? REFRE, Hin

N 4| BowiE, REBE. FPRSE £ A
TBBWE, FEBE.. ... TR, Z0W Bl . TER. OB, REBREMN, KZH| 18

ANRUER] » IR RUEESEF, FEEREM? 93 | #E. HEAHEZ.
NXLZHE, HRAEL .
FEIFE, EERH...... TR SCE AL, o7 FEIFE, EERH. ... HRETRM =K 29
W R IEREEE . ZEft, TR IERESEE .
STFEE BRFE ... 5 U T 55 H B 29 GEEE, BARME. ... T& LI I =5 A B, a1
ENR L IR EWNAR R

JE'—” a A R L= < 7 ﬁ = e I 1
[ L

...... LR, A

3 Wk 4 . SRR, . R, B . AGIE, | 40
5 | - fﬁ W =y W
B, o e SRR 6y | el TSR, RATE G-
WL, £ N ENRER, RERR, BE | ,, | WITE, SREIERE. Hrrk, % |
FRE T - FIESHEAD -
I~ FH T B e o S

LIRS, B, ... R R, % | 4 | B i o AERERIE, o
EANAFHER. EERT . ERNEE. 73
SRS AR LR T 5rah, BieE. MEUNASE, BOl
TERLT, BANH - RENRAEM, B | ., | BERA. ... EXUEERE BEVGEtE | 25
IORRFERRE . ... .. e

E= oy ‘ Z . 5 ¥ =
— RO NS ARIRY . 53 %Eégﬁ FEBEE, E2BH, 8BTS 28
TRERE, RREETE . BECHRL | o | AR, BREERT. BECETZ | 5
T, Mk 8. T E 81,
ARULEH, —TWEEE . B WL | o | ARNTEN, —T—=%% .. B NL |
R I - WAL E
EEGE, BUSE mIFE. 6T [ G, ELEE, BERE FHAEE. | %
TEEHRER, T ERGED. 0T [ O ER R, M ERGET. 35

RIEKENE, BAARLA.... EREW | o, | WERENE, EAAGAEE... . AREW | 4
i BEAEGE, I, ERFSRS
FE IR T, B R SIRA%? 113 | e IR AT T, T8 ERHIEAE: - 10

Table 6:  FIHR/NUH AR LIS IR S L Fr AR Z2 [
O FFZ S50 F e AR MM BRI 5 4> L IEMI R AL, BT AR IR X 0 2R AN & RS AT o b 2
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ABLFANERSENE FEEA T OKFE) TREAMEI7T0EF (FHALL) - XLEHEY
BAERNHRE A T ORIFE) 8RR CEERE) U EAH o thsh, ASOLE S 74
B0, AEPTER N AR T AL BB AR IR, AN OKIFE) S41E#E AR
DU E U AR I i T — A <G b, 2 NEBERIRGE &, JREENRT, A& ARty
e 7 CPIRE) 18IS W /NSRRI KB i T — A <Gl TR b, R R 8 BUE
e Lk, NERBBHEST - X AIER A0 HIE . WEEREM, HEEh 71517
i CHHREIEFREIE)

#6597 R/ NI A 24 M RIFFA LR ENA BRERIER (ZREIR, Rfsas
MIIAE) - HPfUEestt B Okirte) oo, Hitiadtm g5 OKiFE) FivomE - aT i,
OK#FE) BIT0EIFD CFERfE) FRRAAERE AR, Xit—B ik T SHZaMPYZIR Al g
el BR—AZF - SR, NASRIARE, FHRRE U A AT BER R N A FVEE 0 H 2
5, XEME—PHIL.

5 “HEfED B0 SN XA T E T

PR PH& R (1999) 5, ARIT LR HIF S8 A MM E Bl M AR D AR AE,
MR AR R R BNE - BT U Lk b, ABEEREWTE St e A2 % 5 h i — 14
%, COKirfe) BFIEME. siF OKFE) wHFE— AESH ALS, iRk
H, TEXSSZE DA HERGRERS TR, AEE OKWFE) BB &5 DMIE
OLTEIES T, FINEB RAS T B RTINS AL i RS HLE i B AT

BENNA%ITE (Rolling Stylometry) & Eder®@ Hi i) —F% 2L S BB ORI SURFFHIE R S
ERIERITTE, ERE R BRI 0 RTIESFII D THEL S - Eder (2016)15 &P
FIFTTRBIRF SR ARG RIFREE, UK ESERE A LRI XA FFE At L R - X —
FEAB A AN T8 5 24 & 19135 Markov (2006) M 2 HHI S /R ABLREE  (Markov chains) , FUR
W RRPREERIE N E 0 RE S ESL LT, MKEXETT = AR ShE O 6 & EsE
WEFSET A, HERNETNCRFER —ERSHEHERSANE . BaHELRREL T
A, T AT LAGE A e B L8 2 5 0 ROTIENR E A TR SUR R RS — 20 - 584580
JHEML, BT E T TIESTI T SORRIOR R A &, WNEE . BESE, BRma— 2751
S, KEMEFBESEEM AT R, Ba] BHTHESERURR AR
% BT B IR O« SR T IEE T AR RE R, BFkRmE N 7RG S
WA, dRTEEM D FREARFESHANSKE - Plechde (2019)F] HShakespearefiFletcherf)
FATEIVE, L5001 =415 22 R AIFN500 1 = AOA AR, R T X MO BRI E R, SR E
7R, fEShakespeareHJEITEF | Fletcherf) ST BATEE AR AWK, RZINK, ERIBIERE R/ NH
%WE%@,E%%W%%&%W,ﬁﬂﬁﬂﬂ%ﬁ%ﬁﬁﬁ&ﬁ@%ﬁﬁﬁﬁ%Eiﬁﬁﬁ
= AR -

=R

k

d

Figure 5: {3 XEITE7EMEF AR RER (BHEEEder (2016))

RIEER) ORIFE) BTEE SIS TMIE R SIES S, BEFAENES P 55
HAEF— AN - TR OKBFE) LS, st s B e 2 AE, By DUJC ik A B AbAE S R
N FERIISRER - SR 7 “TilED B0 AR Z A2 F BT, AR B SR% it e 0 2 51 Fhont
Ok te) PBEETERAFE O, EJLPERI R A ) A 22 IRV IS FE 4%,
THAPENPHRE T 5RIEXRNEEBT, NANEABLENRTE” (533-42EH) - M

LOISFIR] LR ) 2 8T R R SCAR
YHZEIS ST 19134E, 20065EH Science in Context ST AR -
12EEder (2016)NFAYE, Plechae (2019) % EMIEEHE O LUBIERI 1A (line) FEALL, Wik .
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F3. 2T RN TRILE R AT A, X LEE EHABRORAE TR —3K - Pril, ASCRBCRE# %
W97 MEEAVEN BN FERIIZREEAS, LU CPIR(Y) BI284 MEAVER T BT BIISREEAS, HIREN
KA BT IEN OKirE) R

ECFREARRE, A% EK=5000, d=4500, BIXFYILREEAFIMREA, HIEERRB50017#H
— TR, AR 50001, R R ESE AT E 45001 AR EE - UK
S RTERFRERSVM - RTEEhE 0 E AT, SR T 5 AR RBFIE - 55T,
T INGREEARE AR, SOESLPRERERS, FEPLIEE CFIRE) Fror M EAZS 5%, E
S501%, DA H FIBER I E R FINEE R« BoEon 7 IRRgE R, KA R bRy 1085 i 1
ARG S (RIESCRNEHF) . ABIRASVMAY KA felE (RE) | HTR KM
A, SRR BIPR AT REE 2 A O O TR, 50 i fe 007 GErE A IE
BFoR, FEATEHNFARERANEER) - BEME D BIROFREEIE, HEE
HEXE, NFERZE D NEEEAGRERS; HEAREXE, NERZHNEEER
BH S - HREE D MBI FERIZREEA, B LIRSS R B om0 v i FE P 1

R REMEREEL . S5 (o) O OKIFR) B10EIHI S R, BA%— — — ) NETT0EFl
J& 50[E] )4 FE4%

mmm ShiN
Luo G

T Sect.90
" Sect.100

2a

ll) 260 4(’)0 660 B(IJO
rollina index

w%%€l' g" T'

Figure 6:  (KFE) £ B iR A A SN XS T R 2h 2R

MNE6HTFI, ZEBE OKIFE) 2 SElED M faite v, e Xg it & A ERIREE R r
MER OKWFE) B, ZHERNE S FEEMEESD - B2, BT ARBH0HE A
RPN, HREoMEAMERZEE TP HPRIXE, 2%1-32, 43-46, 52-56, 60-
110, 117-1201H, WX aMEERT HHRE . DHRAX OKFE) HoTElER,
B BRGNS A, Il LN, <HE1ED Mo BRI REMEEC)N, RIS B R E T8 il AR A i
K, ERSFTRANREE, HEEEARNERH -

HTHEEEM T 9EEP M rfE, BRERMENEMIEMESR, FRRFELFEF—
EE A U AN 5 22 B RR SRS R LB IE . FEE A s T &g RS
KIFIE) BISCARNZS, BAE BT A SR A B0 43 W 0 A ELRS 4347 -

(1) £E2(1986) ~ K(1999)I R CKIFE) R X TEEE - b ApisE (RS-
13[E]) SRR E? ONE23EIEMITRFE, BIFE2B BT EBRI TR R) XL
S5RITHIEZ T RPN EL A D B g wh o FEh T 2R RER, Bis2EEN I
EHEBEEAZTF, FFLUZA S MR SE S A8 5T -

(2) ZE7KkHE (2011 NGB E R (F16E) R EE SIS RN, RILFABGE
F . APEEEE SR TR (S RIES18 . 21-22[H]) ZETH M AN EZ T, Hr2E s

B ERBBEDZEEFNFYREZMENERTEQ CELZENEGE; mARILRERE
THIE (5583-89[E]) MM 2% H it S ERE I FEERTT « o RE T & itss
RER, %16~ 18~ 21~ 22~ 72~ 83-89EIEZENT T HFTIE, BT IL VLA BRI
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T B A RX DR S MG RARAT -

(3) = ZA1(1990) ~ B AR (1991)5F I\ “AEH R #05 BI AW 51 R % B Fh 72 18 BSOS i
FEQIERERAR QIEH ) B ERER, &N XTHHEMNELRED T HFEEH-E .
JEE VST T 2B 90 B E N e I HIMCC H, WHIEI K P, SR Th A4 it B 2
IS, XMBEE, E2RE, FHo1- 94RM 5 EE BTt o EhXUE T & A4S R
N, BN R90-94 B IR BN BRI, BT LIZVL RS A SS RARAT -

(4) BMR(1999)V AN ARILENFHTIEED), THE X BRI A RS R, T s
AL A RESLRE TR B EZF, % B0 Pt - RIS ZFRE EIRL AR ES
USE 5 P an PR o SR8 AR AT RS B0 19 NS L1011 8, 25811918 LUR F-F & 77 AL,
A DUSEIE B, RIDAKEIL 2 455K, MARTL - PR AR S REIT EIEEEUE
ARG T AR S5 1208 o BN AT ERVINHEE R EoR, B8 Aroxr S5 1208 A ROBRECR, X
F111-116FAIEHEC )N, BT LAZ A 5 M4 R FE A -

SR, BN B AT A4S RIS “FEIED 20 DR AT, EA S T AR
FESESR T BT AP ERIKIRSE, B0 i & 7 B e R AR i) — SN A 4655, (U T AT
HEERTTEGEIIE, Bt —PEE.

6 ZHILRRKERE

AT, OKIFE) BITEE S niisixs g, RIEIABFTR OKIFE) r1EE SO
VAN FEAE « BB AR - MVED S BUEMSE . MilED M DARIL, DIB ST i —Ef
M CPIRE) 5%, RIS 2 R EAT S EORN ORI T A, R E XS
WZMOTIER OKIFE) MISIERMEEITSEE, KB OKF%) BEESHINVERES% -

HooEd B - KEERRMBZXRBELZI, £ OKIFE) miromE -~ OKF%)
Ja50[E] ~  CPIRFE) X=AEEAE,  OKEFR) BiroEAn (FRfE) 5 1R 2 182 57 5
N, Nimfsighie:  OKIFE) NiEmENE . D5 e fESSpyaraett N, me Esen)
ABEER . R, WEE S HIABEMIEE S RIIEN AL A, FIFACRSRITIESVM, 45
EXT PR N AR LSRR RN S AT, P IGIE T PSRRI X — 4518, X B AT
R R B B A X — AR B AE o BRAh, TDR A B RS I B T AR A E 2
WIEOLIN A E, MG R EIR, “MET S M REER RN, RV B ARG AR AR,
B G W E A HEAANT I, #id 5 5 A HO AT R SE RS i R 2 2 >
PR seamaE,  OKFE) (EES R LB+ AP EMS T RErE R, HobPUfh
TR UL AT RETEAREL] -

T I ES P 5 R R R A R RX— R T E R, A SR A W B bl i
>) 93 R IRBS R BT FE 0 B T BUE T AR SO R B R B R LR B i B0 5y, BTl
RAIE Tt — 255 SUR 27 AN 52 2 B RIRRS 0 REE R BT SRR AN AL, HIRFT T (Rl 4E
*%”%%?oﬂ%,%%ﬁ%ﬁ—i%%(ﬂ%%)ﬁ(?ﬁ%)%IKW@%KI%#%
LER LA AT

Bl
AR AT E R - APFRGEE T HE 2RI — B H S5 B o5
M5 (17YJAZHO56) , EZEME2RAEEE RIE BT REIE SR A (R L IR

STER” (18ZDA238) , PLEKIFR K2 ASCHERHREA I B <3 F REHEH AR B BHE /N5
MrAI#F5s” (2019THZWJIC38) %) -

22 Sk
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Abstract

Dialogue analysis is the basic topic of natural language dialogue applications such as
intelligent customer service and chat robots. The dialogue corpus is quite different
from the regular written corpus. There are a number of complex phenomena such as
vocatives, emotional phrases, omissions, word order reversal, redundancy, etc. Com-
pared with the semantic analysis, the accuracy of automatic dialogue parser has been
relatively low compared to the written corpus. The main reason is that the lack of
rigorous formal description of multiple rounds of dialogue is not conducive to subse-
quent analysis and quantitative research. Therefore, we make a survey onthe tagging
system and corpus for dialogues, then proposes a discourse-level multi-round dialogue
tagging system based on abstract meaning representation. It specifically discusses the
discourse-level semantic structure annotation method, gives the alignment scheme of

EETH: EZEMEEIH(18BYY127) - EXRBAREEE(61772278) « (LA R £ 2R 5 00H
HIR T E -
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words and concept relations, adds corresponding semantic relations and concepts for
appellations and emotion phrases, adjusts the argument structure of subjective emotion
words, and some special phenomena in the dialogue are stipulated, and a manual anno-
tation platform is designed to lay the foundation for large-scale multi-round dialogue
corpus annotation and quantitative research.

Keywords: abstract meaning representation , multi-round dialogue , annotation
scheme , semantic computing , chinese information processing

1 58

AR, fEMEE AN TR BERIRE, ME RS BEEdF - WRILZR ANFRCN T 658 7k
1, MIFEVSSRE RN RS, 5ARNE, XMERVISZaep Mg - A ARINHE
NZS, FHEDHTZ HIRIE S SHER H M, OESHER TR EN ERUK,1999) -

EREBERME, ZRMENEESWTDEERB: E58, BXiEiE o EmE i
B SRR T T E, REES TSR E - 8 ST R Z TR HLTE )
HXAMZER L, DEBEMEARTREE, MNIEHHFEEEZE - BEANTESENR,
Bath AENEARRRTRAM T, FEZEENXHNEER, XLH SV 8 shair
SPVEE N T XMERE - Adams (2017) 208 B A R B 15 35 BT F T, 52 FENX
H85.7%F180.3% (HRAF R AKIFMTHLAS) | MHABELIIEAFI0% L, E, FE—EE
PR, SHERITRCRAE MR - HIk, 2GR BEROEERRERIERER . BT
ERERRAZ PR EER AT, BIIEHS1ERE R D, T W5 1S A IE R ZE R E R
TR R EZEE PN EIT N - MEXRFFESE, —BINEHIEA . ERER - i
PEVMEELANED TS, MAFANER BN E KR~ RN/ DIRRR, DRARKE - 15815
THIREMER . SHETERERE LA A - NE AR IIESMI R AERR . FItRE
o o B ) VBT BEIR DA B TR SRR A R & B (KPR, 2018) -

ARSI T —FhE R X B3R LRIR T 1A S IE S E LR IR (Dialogue Abstract
Meaning Representation, DAMR) , SRR ER Z X IEMTE LRRFE X TIEET
R IE LR R (CAMR) B TR . BRIELFRR (AMR) 1ER—FET 4 pIa) 718 LR
TV, SR AR [ TCIAEDDE R R A) F HITE X451 (Bonial et al., 2013), BEWSH ALARRG) T
FRPRICIEE - HES . TR EFREELEER, JRET T 2 E F IR AT R L (Oepen et
al., 2019), HRFE T _EAA)FEIGERHFDGEER? . Aid, AMR BER CERERUITF R R A) FiF
S, BETRIGERFME AP EEFERAER, Flinge (BBEIE. BiE) « LR
T~ BRIETE (ersrare”) « TR, H HBICAMROGTR B AT THRE, X IEIRE L
INEREIGIN, RHEAREZEEHACAMRPFIIRER R T O ERIE X, TFZRIEX1ER A
STCAMRIIHEZEFIATLAAT L « BT 78, [HZREE R RS RN TETEAL -

R, FATHR HDAMR (Dialogue Abstract Meaning Representation, X 1% S & L #
) #RER T CAMREIREZE FIFE 18, DAMRAZE — P EH X ff SO iE R BR A 18 LR R TT
%, DAMRMAN 7 34T T BGE: (1) BOEMEE X AR FFREE, FREEEEEME
ERWRER;  (2) FFXXPIERES, ISR R RIRE;  (3) WE T ER A EIERRITLS
M (4) W—LEXE RIS B REER IR R T T HLE -

BIEEMN . B2 B T BN IEE R IVRER R, 3TN T EERIR
FIAMRAMER R, F4TTN G T DAMRETRHEMH BEGH, B5T R RFARR TIE.

2 MXRIE

BT E VR R R AE R ERD, BT EEE AR A, B2 IR E S
(FIEnARPEATRERIE - RS - BREEH) AbRE, BAREERETET N (RPUEE
EE - IEERES) - BEXR (ATFZRBER) %, MeBRRERE R REFEALRE
SERERELE (UEARS - HRSE) - BREE (GEMEE) - AEEUERE (FE.
FNRLER - B e RIGH T N SUREIRETERHZE FIFRIE N 2 -

"https://catalog.ldc.upenn.edu/LDC2020T02
https://catalog.ldc.upenn.edu/LDC2019T07
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R SEEARER | $BRELR | BESW | AKEUER | SHETH
LUNA(2007) Vv Vv v
MATE(1999) Vv Vv Vv

Martinez(2002) v Vv Vv
1S024617-2(2010) v Vv
Zhou(2010) v Vv
JAl/NGE(2018) v v Vv

1 OERERERE

2.1 XETAEBIRE X ER

Z JZXTiEIT AFME  (Dialogue Act Markup in Several Layers, DAMSL) &M A&~
17 B — 1 TH A4 55 038 B AR A PR E R R DAMSLAE PU A2 & B0 SE 1T A T dniE, &
5. ZFRIRA (Communicative Status) CFRIEEEE 2, EEJZMH (Information Level)
PRETETE AEETE, A IhEE (the Forward Looking Function) 03K M BIIGIES 2 515G R BE
- M5 IhEE (the Backward Looking Forward) iC3% M B/1EES Z B &R A (ALLEN,
1994) - ZEDAMSL 2 2 f5, — 852438 [ FHDAMSL FRiEE R5IEREHTIRE, HA &
o Hi % HZ&Switchboard (SWBD) HLIEEENE, HHBRE—FiEm 5 ohiE s iRaiE S &
B (Jurafsky et al., 1997) MRDA (Meeting Recorder Project) *f1EHR{EE RN EESWEB-
DAMSLAEM FBEMEFMEAR R, FTHPMEICST (International Computer Science Institute)
B BiE 2 E AENZ, AL TISCI-MRDA ERE (TFRF, 2013) -

Bunt (2010)IAADAMSLAY4EE AR, B H T —F#r & ADIT++ - DIT++4845
HEEE, miEshiTh . KRB EREHES, HHE T8 EE THCRIEE, &t
TWERZ: BEHEMINEE (general-purpose functions) FIFFE4EFEINEE (dimension-specific
functions) FRICHE, M NITRCE TN ZEZ MRS - DIT++ERENHATZ M ERES,
WIDIAMOND A ASTUEE < TH AL FAMIA ARG FESE (FFRTF, 2013) - BEEXETT HIRE
RABIAWT 4, Bunt (2010)55 ARIE LADAMSLANIDIT++% 2 X IE 1T A FRE R R HIEF A,
EARITKAR B YR R TET M VREEPRARME: 19024617-2, EEDIT++%0E T ILALERE,
BEES - BRRG B IEREE . REHE . e NSEHE . BRTEHE . 1ERE
S BAYER N THERBAXTIET AR o B T s AU IE T O PRE, S E R
SFRF RS R TR, 0SB [ B T R Bk B S0 ) AN S BB TRIANS (Allen and
Core, 1997) ~ BB EF AN EER—HEHCRCIEE (HCRC group,1996) » iXLEFRIEM
RERIEA B BIERMT RO T PR TZ AU A R IPRE -

DOBXIEIT WANERE & ESNDARI A B, R EN, BN RMmRER .
FEWE (2016)F2 L T —PRMUE VIR HiEEE, ETEIETHOMR, &@dxiE
B R E A TR, &t T PGB B R REIET R R . FIR (2017)ETE
SFDAMSL ~ SWBD-DAMSLEEFREAEF , #it T L RIRCE, & Mric 8 T EE 2 A FR
0, HESE TISOMMET FI4E R -

FAVNR, EFR—EEFXETHAREEELE D, Mitid A EENBIE A, g
AR HE, AR, AMRAIARYERA AT Lk R EERIETE RR AR & B B0E A I
RE, A8 S “mode” 135 ] AR R UAIE N “Hr it ~ i) =&, FUELDAMRE AT AXE
FTRNRIbREE, BB EHEE R TR UIEE FEPRE L -

2.2 RBEXREEWREER
AR E R R E R BT E N ZEMZE  (Penn Discouse TreeBank, PDTB) - &#F
CEFIREME  (Rhetorical Structure Theory Discourse Treebank, RST) B AR -
PDTBIY % EAHMLA A F 2 A AR R, EE TR T, LUERET (connective)
RO 4 B E LT P Teargl flarg2, EHEE X R AFE RN X R (BExplicit) ~ BEHERXRR
(Inplicit) ~ FHXFR (AltLex) -~ LAEKXFR (EntRel) ~ LRER (NoRel) , WHEKEE
PEREREA, PMEANRERE B ORI R R B HERERR, FNEE T ZELERIE KRR
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% (PDTB-Group, 2009) - Sara (2010)% A\¥PDTBE R TLUNA HEXHEERES, FHxxT
TE TR VR IEXT B SRS AT TV - Xues (2016) 1 AR PDTBIA R K FHRESMSHE S
BXHE, ARIEE BXIERRE S FR S AT S -

1ERELEFFER (RST) HREXRARNEEE (rhetorical) KR, WETHMEBRERR: H
BOMERZL, BEXRIEENREESAMORFEEZRXA, BLAREEZORR, RZH
ZBLKF - RST S5PDTBRAXFIET HRELEWMEZIR, G MER K RE A LUEEMN
MEENRERA, XEREERA A DHR KR ERAMEMREERAERERRR, &
B—NMREER—1ERXKPRELSHR (Carlson et al., 2001) - Stent (2000)EH IXFKFRST HT
W T AR S5 PIREE R, B33 PIE EOR bRiE AR A R, Bl T — 2B RE e R (W]
ERFR) , HAFEEJEE T 2RSSR E T HERE N RIRE -

FSCAMRAHLE T10FRER R, A TRAE X LR FRMEN G R ER R, BEX
WA SE, FHFERERRAMNADEE 6 FAURRTHBA R A a7, [
S ARIEXS % B S BRARs S G DA LA B K R A

2.3 LREEBREIERE

CRAPMERSHEIERNERRIRE T ZFE BRERE, B ESUREIMINEIT N - REL
1, BEEUER - HIEEREE -

LUNABRIER —MNBES (BAFNE . IKZE . EE) - B AN - AV IEIER
B, RATEWE, $—BNEXRE, F2NSEEERE, UNARLIKEAMZ, aFF
TEAEMIESE - WHET A - F81I0EB% (Raymond, 2007) - 1K1, A EMEAREEbRE AT
FIVE CERFT 8 RO ATet S B, LB A SRR, 1B RO B 5 — JE AIE UbRTE; 18R L
FOREZRE % T FrameNet HEZRFRVETE X LEM, NTULIE E T FSEHE EESR,; FHEAMMNAITT
% . SHET NS HDAMSL &%, AT, LUNA ERERDE T HIEER, BrtricLign
TCEPRC MgivenEinew, WIFEFR Ngiven, MIFH &L & E KN G H B INFEE TR -

buongiorno lei [pu’o iscriversiJconcepti buongiorno [leilr [pu’o iscriversi] fe2 [agli
[agliesamiJconceptz [Oppure]eoncepts [otteneredelle esami |3 [oppure otteneredelle  informazioni]
informazioniJeoncepts come  la  possoaiutare (- fes come la possoaiutare
Baf, AT AR SINHER, AT PSR — 253K
Bedl HACREED set = {idl, id2,id3}
<concept! action: inscription> set = {id4}
<concept2 objectDB: examen> frame = info-request
<concept3 conjunctor: alternative> frame-element: {student, addressee, topic}
<concept4 action: obtain_info>
<fe4 frame = “info-request”™
FE = “target” member = “set2”>

B 1. LUNAFRE 7 EER B

HAE G BN E14 W TERHE IR B Martinez (2000)AE 85 B RS HIHEER LARET =B
W, AR IEIT R~ HEZR (Frames) FISEH] (case) , WETTHZEETTRAINSIE R HIFRE
FAT TR, HEZRME FFrameNet ) BAE, H BARESS B NMESL, LI A RIETEHEZR /Y
8. MATE ERVEIRE THEUEE - XiEfTh - #4858 (Poesio et al.,1999); Zhou (2010)#
ST —NPOERRFSUS R E, EINET H=BER, aEiER . £, WiEEER . o
FAMEGEE . 8. BEER. BEOR . ATES . 8- EESER - B TICSIMARA
RARFET N - TEREREER - B4

LUNA -~ MATE - Martinez & 57 #7822 # 2 I 1) A5 55 WO TR EAPRE 1%, BRI EE L
PREEAT R METT A &, B E B SOEH rE S DIRE R B, FRIEE BIRE IR T4
1, TEFEREEH RN A)FRE Lo EIRAFRE B, LUNAS bR S H8 AR A R X 4
W, R BN IR RFE R TT R A R RIE AR, R TR — D e B E ARG, B A
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TAWr TR RFAFISEATE Z AR RAFIFRACTHM R SE I - Aok, XEERERE S IR B AT
B SARTE, 50F KR AR R [ BHEA X R 5% 28 B ) 7 R Hi R

JE/NE (2017) 5 NG T — DR E A RE BRI R RETPRIER R o BRIRE T XHET R
BISN, JPRE T [FE P EE SCILAC R R AR HNTE R AR « HXE R R R RTA)7F1 )7 Z [ #Y
KA, EAEEKIRERPRHBLERNESR, BHFTEMLER AN —ERNBINT, ATREREAT
R, DR LIS YA A A R s 6 AN B ) (]

3 BHERIEMAMRERNF

3.1 BUERIRE

BATESGH B G TE LFRRME T & L isbrt 4 o S E B SMSHHE TEARL LA AT 51
PREFERIAE - ZERNE 15000501, AT FEEC T 105516 « 4751 A) F 17 ibR
H, EEHMEEAEIEERT - WG ARS - WEEE . BATGEHATIGEE, ¥inTiERmS
FE o EEAERIMEREERSR: EEMERE T HENIGHERZEZEIE, FRHER T
TR S SNSRI BB SR E S 1B R N A AR -

3.2 AMRKZR

% L F 7R (Abstract Meaning Representation, AMR) J&— 37 24 )38 LR R 771,
©HBRE R TEIAERRE RGBS, KA i SEir G Ty s, SEIa 2 A ) 50 2 )
ZRHEEEZLOE LR RS AN, 28T R A — L A5 L G~ S BE
0 . v WEREUESEE (Bonial et al., 2013)

FEIXAEA E, O’Gorman (2018)% A H THREZ AJAMR (Multi-sentence AMR, MS-
AMR) , ESAMRIGREISEEE, AKX THETORIENR, R 747 i -
i~ BBEABRNEIERR, MS-AMRIKE T =FHIEXRR: —BECR - M- BEXE - 5
F-84 R A . Bonial® A (2020) % AWLXTTEIERIAFAMR #4177 B0, & T A 1EAMR &
A, FERUNILAY T EAMRIK LRERE 136 MG R W0 TR - 5%, &
FIZANE BRI HIRIE | RS-

2 (2017)FEAMRIE F A ER Al 3 B A& ML 57 B — IR LR E T 28, PR DGE R
MGGHEAT T B, JERLT A 30 SR8 LR R J71%  (Chinese Abstract Meaning Representa-
tion) o CAMRHIZUHIIT: HEWH - B R TiE LR AT, BFERESH, el it
Fohea; HemEas, Wit w25 &t M, HERKAREIN T RAMSIRE .

fEF CAMRAENS BE 58 - S BRI PRI, 18-

F—. AMRKERFHIEAFHREEFAE, MEATMBMMESIRR, RV MR
BSOS, FIALXRES, AT DUE— @R ERS G i T - TLRSEHE O, AT LG
TEPEBRAESHETIKE (ERP R EG”) | REEPAE AT FR IR -

%, CAMREAT T X570, RAATHIFIET RS, SSI T BE S f) b S g
5, BT EEMFRIEN . HIEENEN, 1A BT RNIER AT EZ H K R RIPRE -

%=, CAMRABAIRARBIT I BE- kD 0 B3 BRU . %% . H
B~ i R0, IE2FRIHSIE A) K & “and” - DAMRATHIX10 E f)K AR
FORMIER LA KR -

0, CAMRHTIE Hidcopy Mrefer FISRPRE M MRS Z AR R, HBIT& AR LY
AIPRIE -

{ECAMRAMEX TEfFAE— LA R, i B BICAMRIUARE B A], B A K AR TR —
FIFRIRRE, — SRR TR S R MIEE TR E (BRI, GRS . B, ]
FECAMRREER EdtfT 7k, BAATRE A SHAT Ui -

4 IHEAMRIREE R

FAT THEBIE R ) P Sl B8 SCRORPRE F & LR T 500%) F SR (5 BSMSH i 75t
RATREAEIVE CAMRMF R HZEA EARE, FIRHRE DR 1518 2 40 [a e Hf AT, DUY
FECAMRAHRENE - FEHEH —EEE IR, BIIIFRRE - RoRIEERIS Y, AR

3https://catalog.ldc.upenn.edu/LDC2016T13
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B2 B R TS 1% 0 BT S AT O FRAE 0, 1R 12 7 BARRE 4 RS 16
x18/and
:opl() x4/E43%-01
:arg0( ) x3/475-01
:argl(x2/[¥)) x1/3& ]
:aspect( ) x5/ 1
aargl () x10/3K%%
:mod( ) x9/#% %
:poss(x8/M)) x7/5L
:mod( ) X6/1%
:0p2() x12/M%5]-01
:arg0( ) x3/%675-01
aargl() x15/4%%-01
:arg0( ) x14/415
:aspect( ) x13/ 7

2. CAMRRAI

WIBEEPOERIEIE, 1RSI A AN BN R, MIKERER, S A /IriE ARG R
A o PRI X 8 AR R AR AR JLAE ST CAMRA HE T BGH:  SEIUZ FREEMEENT 57 « 80
TARE - BEER TGRS ITEE « FHALRE T — L0 F BRFR IR BIPRE «

4.1  WEEXST

DAMRIE M) FHE S LN 7B ERRS - WRHS - AT - Wi AHS - W&
EER (k2 -

BREmS | ERRES | AFRES | WEARS fa)F [N E(E B
3 48 83 151460 ot —&2 F03 R 1S -
3 49 84 131525 it -

% 2. DAMRIERIF B

5N BARIE BRI B Be, [RIEA B R LARE, SR AT R R A i
BfER, WERARRZEN RLUASRIE (AR SCEAR G G A A R R E M 0% 5 BY) -

CAMRMIBEEARZE R Fxn IS0, i R I8 A B9 2 2038 1 [ 46 6 5 7 51 93 B 1R 79
5o NLANFERBESI R E R R D ERENSR S - HETPCAMRIG: 5 (L&A T 84), TIAE
AITREATRRE, B T SEMREERAAIPAE, DAMR KA TRERS, R Hsn xnsfXf 57 A
RS, sofRIEMIA A TFIISE, <o WATIEARIEAEAG RSB - F6 WS-

s83_x5/1-01 X5/#t-01
:arg3(x3) x4/4% :arg3(x3) x4/4%
;time() x1/34-01 ;time() x1/32-01
argl() x2/— 43 argl() x2/— 4
s84 x1/confirm x1/4F-01
:argl() s83_x5/iM :arg0() x3/i

B 3. DAMR/CAMRAME&XTFF 7R~

HEEANEAN A RIRIER, Ha 7 I Era e, WIUERxobrZ, = HIEAM
AT EIBERES, A SEEER Rsn xn -
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4.2 FHRE

DAMRIF A T CAMRMIS M ZDIE LR RPRE « 447 FEZ0IE LR RIRZEF1097 % 44 W
& argx (xC€[04]) FTRZODIBYLABRR, BMERENEN LIEAE B R OIE A GE
Z8 . JEROOIE LR R R FE DB LR R ZAMIE U AER AR, CAMRME T FEAMRAEAY - 41
ET B AT« B[ ZE44Fhxt TS 158 AR OB LR R - IRIEXTIEERF S, DAMR
BT AR PR N2 FEAZ B SR AR E LIFRA NG & MBS SR &

e | W | A | BEA o7
s | T | T iy
16 400 709 131525 | K' +£2 73

s709_x5/speak
:arg0() x4/speaker
:arg2() x6/hearer
:argl() x2/4:-01
:degree() x1/K
:aspect() x3/ 7

K 4. speakt

4.2.1 Wiifspeak

DAMR X1 3 [ speak ~ speakerAlhearerf &5, X id A& — 0] F IR T S & h
MW &speak, W SspeaklE T =118 7C, 587 arg0: speaker (1i1E A) ; argl: thing s-
peak (ULIENZ) ; arg2: hearer (WF1EAN) - ViiE AspeakerFWT1E Ahearer AHIEHES, FriF
I R AR YR SE PR IS UM BB A BIE AR IE A - a4 -

A H A B F) S BB speak ~ speaker ~ hearert o DL 51 7 5 15 I -

| R | AT | BLEA A
W5 | S| W G5

2 85 144 135882 | 555' , 2 5213 LF 4 gy S

2 85 145 | 135882 | ......

2 86 146 | 138459 | Wa!

s144_x5/J-01
:arg0() x6/speaker
wargl() x3/48. 5]
:degree() x4/4F

s146_x1/confirm

wargl() s144 x5/

& 5. confirmff &

4.2.2 H Econfirm

SERAL R, UG ASITUE ANEIERIESE, &ELEN E—arEE B -
MEARLE) XX AE L, DAMREIE 7 — Nconfirmi & - BARRFIWIES, fA)146 FIRT AR
HEM &confirm, “MEY X B IR E E, PMERPR PR TS A E “confirm”, AP
L N
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4.2.3 1 feeling

SER UG A HEZMIERERIL B CROE, Wemara” <mpmmy «agig & - DL RS B
VAP HRKEREE, ER2HBMHRAMAS, W4 o - 7~ “..7, DAMRHIE 7 EROIE
MR FIRE “feeling” KR miXFHIE L -

WNEBHTR, “655” FoRULTE ARILE, HHETRT SRS K TE . BT OBHERTRE
R T, i <Aa e ] 5RO i 1F o] A M e 4 T B 0 4% b AT % P T A ] T 3%
MEEE, Fh TR BT AS—, HETDAMRA{EH “feeling” 1%, A X 50 BARAIE
R . A, B REHERRFOE, MERREL - YR EHE, SHTFXHE
&, DAMRENRNH#TE SRS, FHEEELFORTR.

4.2.4 H¥:naming

TEAEPRIEIE R X TE R R R s, FRIEAR S A ETE MBS AIe T T, N T HiF
FORIIEF BRI S, DAMRS|I A FEZ O LK RFRE “naming” - & 5 EFRZ “name” X
9, PRIEH AR T LR T “name”, PRIEREISHY, “name” NEERSH

E6AT N, R Sspeak LHL AL TC 4 A Marg0Ui il A « argl UiiG N E « arg2WT1E A,
U VE AFRIET I A < E 20, A namingfEarg2i LB K Z o WRFRIEHE 2 TG AR 24
%, M“naming” Fl “name” FIR HEL, #AEarg2 T ST E -

| 1R | AT | BEEA GIER
mT | WS | MY ETRS)

20 549 967 151461 | &I IR2 2/3 Afbl* 455 e 7 £3 [1° proposition'®

$967_x12/speak
:arg0() x12/speaker
:arg2() x4/hearer
:naming() x1/ L Z i
:argl() x4/7 BA-01
:arg0() x5/43-01
:arg0() x2///%
:argl() x10/proposition
:quant(x9/[1]) x8/%
:degree() x7/%
:direction() x6/HH

:mode() x3/interrogative

K] 6. naming K RIR%

| e | AT | wiEA oF
w5 | w9 | w5 | We

20 567 997 138158 | K2 M3 W iFFS 40?7

X5/UfF-01
:arg0() x1/HL5
:time(x3/(1) x2/4 K
:argh() x4/hearer

:mode() x6_x7/interrogative

7. VHET KR TTA
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4.3 WM

K P RTE R R R BOE A SCEITE AR SR, AECAMRAIRE KX SRR R
ok, EIHDAMR X —& BRI TTa M #EAT T8, T —M8Te: argh (SEFH
A) - BEMERHIBEZ &8 ENSEMERRESEE, magE i “REFER, XE5
BERHE—M2I0: argd (entity describe) -

nEE R, “UEERR Targd (B) Sb, BN T SERH ANargh, RIEE L, “4F
B NSEREE ZVrE Ahearer -

4.4 FIEHRIRFRII S
4.4.1 [REAIHIXTRL

&R AHEFE WAER, ERAEXIEFHIE A RERRHT AL MER, Aa) g
FIAR—ENFERE], RS U BN E, HEEAA—EIEREZ RG], AR aF
EA)Z RIIE LEC R, DAMRESEANA)F LI — N FE, 7 LUEE A5 A A) 5 R E K .

i

BRMS | ERRT | ATFRS | WWEARS AF FENERER
4 149 257 138375 AR 42 socio® WE* AN® HES T 2 B2 99 10
4 149 258 138375 WAL 2 S N BPERS RS T S EEE0 1O
4 150 259 138194 W 2 S et mE LS T 8 IR sociol® UL §257 x12

% 3. DAMRiIEEIFES

s257 x12/or
:opl() x4/XE-01
:arg0() x7/%-01
:argl() x3/socio
:mod() x1/3
zcunit() x2/4>
:0p2() x6/XE-01
:polarity() x5/-
:arg0() x7/%-01

:mode() x7_x8_x9/interrogative

K 8. BEln)A)

AL BEEEEWINEE . P EE NS AT AR AR S, 5 A B[]
FIIARTT A . i b, (A5 THOIRT S x12, B A)259 [nah B S 8 Fs257 x12 -
4.4.2 [AJHIEHE

BT XHENT A TFE—MEEF, ZEOHEHEER SNSRI EREEEN, FIE
R — R W S EIEIRZ s, FERRERT, T EARTE )7 LBl S 4 B 1] A1) R o o
ok . w9, AN — A5 RRIEE ISER], HEEIE N RNt 4itatacii T, s
TR R SEFRiE SR R
4.4.3 AWRERE

FERPIE AU E N H S A B CalUTiE ARIARR, PR it Bk w1006 A i iE At
Ko WEL0, “SEFERIMEE NITIE AN, ZEFRER FA TR B fhearerfh 7 Hi oK -

4.5 /g

BATEOE T IRCAMRAREF S, MATHREMNEEE (BEHS -« ERHS - 16 A%
), EEXF476 AIFFIEIERIEIPRE, BT URRE ST T AR, WE T IRE . BREIES
SRR IS, MIE T4« IERENE R RME, CAMR KRN BA)HERIRELRF .
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| W | T | BIEA GRS
T WSO WY ETS)
1 1 1 151430 | atac' 0 * T3
1 2 2 131525 | 2!
s1_x3/JK-01
:arg0() x1/atca
:aspect() x3/ 1
s2_x2/amr-unknown
:cause-of() s1_x3/9X
:mode() x1/interrogative

K 9. IR

BhO| IR | AT | BEA f)F
s | S | G Y5
7 143 232 131525 VSN U T L N e TR L

$232 x18/contrast
:argl() x10/confirm
:argl() s231_x16/causation
:arg2(x6/A i) x10/555¢-01
:arg0() x24/hearer
sarg 1 (x4/48) x5//N ik
:time() x3/%%

:mode() x7/imperative

B 10. AFR&ms

5 SHRMARFEIME

AR TE RS A BB B EA, MG AR ER @AM E, HEN
H AN ECE BGE B APNE R R SRR AR IE 3L« ARSUIRER T Bl NSRRI R R AR 1 2
&, FECAMRIA R B DT 78, SCIES B A) R I AL 57, B d Xl vE
HOBE SR AN DB SCR AR, BEOAIERIE A, ME T RIEAIRT R - A% SRS
FrABIRAIANE, TR T X IERE R RDAMR - X SR A )RR RO 15 A& I8 S 1) 718
EFRE, RS SR N RARS, BE e BRI YR IR 3L, WS ERORIETE S, xS
TEEY H SRS TR BCRMME -

ESERIES, B—, BATRIIGERS R EE R A7, ZRnEE ST IEE S
TERL, B SERRAT TR A SRR B IR (AL SE EDAMRARE A AR, i Z BB & A &> ST 6
EEE, DSIEDAMRAIZCER: B, HHADAMRIMERRIREER, M — D KA
HAMRIERUE, HAETS ol =, BAAE@EE N HERPEBRZER T, R
5 BEN T HIRCR «

22 ik
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gmhgmh8000@163.com xieyanlu@blcu.edu.cn
e

ULEEk, RERUEE E PN TR A Z R R S (CAPT) 1. ASCEHXHERTA
HEPER) S A, PR T AR R BRI (FSA) BIJ7%, JHERTE SR
PR R B R AT &, AMSR] T BT EARAMER R L 95%
MR PRI S5 2H s LEPIAS BRI ERRIRATIN, AHELIEZL, BT FSA JriktyiRss
T 1%MPERER T, BEAh, BATEMRE R & R VENESE SR i E s, I
£ _EIRAE S5 A o Ao

Regw: AEEtt; iRkl EikiR

Speech attributes optimization modeling and application in

mispronunciation detection

Minghao Guo Yanlu Xie
Beijing Advanced Innovation Beijing Advanced Innovation
Center for Language Center for Language
Resources/Beijing Resources/Beijing
Beijing Language and Culture Beijing Language and Culture
University/Beijing University/Beijing
gmhgmh8000@]163.com xieyanlu@blcu.edu.cn
Abstract

In recent years, Speech attributes are often used in computer-aided pronunciation training
systems (CAPT). This paper proposes a method for modeling fine-grained speech attributes
(FSA) for some difficulties in using speech attributes, and tests in cross-language attribute
recognition and mispronunciation detection. In the end, we obtained an attribute detector
group with an optimal average recognition accuracy rate of about 95%; the mispronunciation
detection on the two second language test sets, based on the FSA method achieved a
performance improvement of more than 1% compared to the baseline. In addition, according
to the cross-language characteristics of speech attribute, we set up a comparative experiment
and tested and analyzed in the above tasks.

Keywords: Speech attribute; Mispronunciation detection;Attribute recognition
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1 3F

AR, BEE AEE TSR, FPGEMNBCRRZ . BT BB U TR L
{4524 (The computer-aided pronunciation training system) MY AEGEH & 24 N2 I E WA
12 S i) [ ) 77 EIL RE TR AME IR B . B FERZOIEA: (D x5 (2D
PR S E. MWRBTERINAEE, CAPT RGn] KEU N K REFT 70 AR & A il
PSR, R A AT 55 1) H AR U2 DA ek B2 Al 8 i iR IR oot B 20 3 e dst . BFFL R
L, RO DA B SR 2 35 i, RES G = S B E B R Z RN K & i & (Neri A, 2006).
Tt e & R FC AR 2, 91 a0 Fh F 1500 X 2 6 g — N 8 25 2 R 8 e s D A2
Wr AR (Harrison A M, 2009) , FF & % J@ MR #2452 Wit S i 45 .

RN GNE S IR, ARSI e R IR AR AR AR B, HFHIEE— &
FIRIRFESR G RAH BLIX J3, 3X B8 F TR R 105 5 57 R 8 X 4015 2 B REAE AR 9 X A0 PERRAE
IXELREAE ] DLMGE & AR G € X, Wk BEALE . K7 G, I L X A PR Y fif ok
)@k (Speech Attribute) o HAT, K& JBYEE iEF A R B FRAA S ). ik iEiE
BEEEARESE, R I 1t 1 € 7152 K F b b

A B 2 A A 2 ST OB I I & B i, AR A BT R O B A R JE MR AN S 3
(. ZiE 2 EZ RGOSR, ok Bk H & o n) T BRE AL R & 8 1,
[FEREH, WER B R & R R L BB g, 2 I IR IR R R 7. B
A, ERIRAT AT S BN RS BRI T EE : RS WG HER, KFBER e, 215
BRE BRI,

Cao SEMRIEKRH TR ENR G BN R G HIESE RS BIENA MR, X TaEmEt. K
th. mitk. JEREE R ERIREH (Cao, 20100 o Li 28 AT RS ImiEAR 8 ERERE, H
THRASHTE RS (Li, 2016) o {HiE, FIRTVAMAAIEIR 2 R, G s B A4 A HErf bs
TS B BRI AR . SR 218 5 BB S E R RE T, R et B A& a5 R,
B EHE R SR R AERRE ORISR, HWiRA SRS EESASHME SR EEE.
DRI, # [F I AR P R & R B I, KA B TR 1= & & K & J@ 1% (Duan, 2017) o B
wh, BZEFERKEREESE, A TEEERNES R B HIERMAEEEMNE. XHZE
BREBIEEBEWAREAES, Flin: MELVESRTA CANE S DOES HAIE S K& B e 7
EZES (i, POETGED) o PLENHF, R &S E R EE AR E PR is e X, (H
52 T PUEAHANIE S /E R & BN e L B zER, EPrEis CEE IR DOE R & & 8
.

TSR R ABEARENTE LN, AU X B G 2 BEE R IR 5 iR 715 A AT
FeH T —ANPLEE S DGE N H R JE M SR BT, RPARRL FE ) & & @ e (FSAD
A BT oG8 DUE BRI S5 . 7EbBRal b, A JE A28 I B E S R ), DAAR
FUIHDAT AN [F) B 1 525 21 38 TR R 7y & & i R BE 7o AR & T 1 B v e &
e, FRAEER L 7 598 5 IR0 B MR 28 G S Re 0, s s hl @ sin i) B SUE R,
AR T 500 5 R A I 28 OB HAR I BEE R, FFRE T 2R SEER R AR R BT
G BB, FEDUE IS AN HREE AT B A I, B S LU iR P AN % s &
RARFAT M. BT EE S B K R B AR K S iR ae ), JATEAEBRE y HiE A
DR B ) E AR b, AT OO B B R iR A
2 REREMEY

AHE TP T TR HE BT THA . KB E (PA) - KRBT (MA) . & HiES

(AS)  JHME (VOO o MPETH & WA KA S AHTE (TE) o Ak (THD |
JEIAE (RO « PA R VO. FFERMME, 755 Ehn S Moo s RS Rt e A F
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(Siniscalchi, 2008) , [ABEFAT AN 4 E MCH B F R IERATEA, FF22ulReqI7E PA
SR G IR T RTE DUE G TE AS A VO HENEA T2, BT DAIRA TR B AT S
FE BRI P X 23

BATRE A POERHF 5 IPA — B, IRYE IPA XN & RE ARG R, RBBATHE
IR EAS B4 T Ihn%s . 1E PASIH, Fra & B0 #AS gEhRic N vowels”, A £ (1)
PUANSKIAE P et 35 1 3 2242 (C.Zhang, 2011) o 7ER 1 1, DUBHHE LIPS
BRI, FUGE PLE R RN OB 5 o i23RIEA Y 1 S SR AEE TP SO A R 1
ReEta S 5@, DU AES B OGESR B I XK. B, SEEHERE AS Bty
2, PA Timit FFREH AH —MNERHITE “axh”s

Attributes Phone set (Ch/En)
Bilabial bpm pbmw
Labiodental f fv
p Alveolar dtln t 1 el ch sh jh zh dx nx
A Dental csz sdhennrzthd
Retroflex zhchshr
Palatal jqx y
Velar gkh k g ng
Stop gpdtgk tpkbdg
Fricative fsshrxh shthfhhdhhvvwzhsz
M Affricate zzhcchjq chjh
A Nasal mn en m nx ng n
Lateral 1 ell
Approximant dx
Tap or Flap ry

L E R YRR GBI

DUEHIRI 2 A u B ME T E AR (en, an 55), M T BRI R 2. AL, FATHs
FAPUER EHIA Y —H TPA TR, REMRIEX LS RB N EIES. K2 holH T
POANDUETTHE JETESR], B T P05 oo & MIal & R A E LK.

BeAk, POEMIEE T A A AR ZER . Ed BT, B R A K
A=K H1IL P JE (MullerM, 2017) , JXFEfE]HL A 70 I8 BARANRE 58 A R BLDUE o & A2
PRI E . O 1 3B SF (FE DUE 15 AL AT A 1973 38071, BATR R BUE e & 70 N T
FR-CRPIENE . T 10 RN E AL AT LB BT A B S AL E, FrEAEATEE PA K [H]
I B BEAT S BESEAT G2 A5, T04E TF SR V4 B8, K PA 5 TF #EATELEL, W RAE
PR RITIEI 225, R 2 Pios . Ji4h, DUBRIA BEHE TF. RO A1 TH HPglbric il &
ERERNR, DOERRRAAEE =R IR, ENE 7 POER B A 1 RS .
un, PUERIEE — a0 iR N = IPA &%, FTLLVETE N RAh A =48 1.

Attributes Phone set (Ch/En)
Dental ii
p Retroflex 1
A Palatal/Front iv iy ih ae eh
PA-Central a ax ix ux axh axr er
Velar/Back u aa ah ao uw uh
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High iiiiiivu iX iy ux uw

Second H ih uh
HalfH
T Middle axh axr ax
H Half L ah ao eh er
Second L ac
Low a aa
Front 2 ii
Front 1 1
T Front iv ae eh iy
Half F ih
F Central a axh axr ax er ix ux
Half B uh uw
Back u aa ah ao

2. I R RIER G

3 ET FSA FERMbERE
3.1 B IEME LK

WHEEAE B T ESAES R, BT iES &R R A, bR s BT e S
PIPERESZM s ke, 15 R 5 IR AT 55 FR 2 [FAE . TDNN HAR 575 T 2 )2 48 )1 k) %of
i NFFIE B BRI P RE . AR TIE S RHELER (B P81 e R BN RAAR M B
AT B EAGM BT ) e A . 38 F T A TE R S8 7E T TDNN X 2 185 0 RS BEAE M
MUFHITERERTL (Waibel, 1989) o B 1 Fro/& AW S 25k 5 J& M 1Y) TDNN AR gk by, 1XFh
TDNN &5 #6563 B 8] /5 0 N R (10,11, 121 R G A BRI Z S m . R ¢ £ S FTmi, fEHRAZ
(layerl) , Wi[t-2, tH2)#PHEAE—i2. 2 2,3 A 4 AT BPEMIt-1, t++2], [t-3, t+3]FI[t-7,
)P — . RRSRUL, WAL ER N 13, A LTI 9.

t

Layer4

Layer3

B 1. AHTFT ) TDNN /2% 45 54

3.2 I-Vector J51F fIHREX

AL BT A DIZRARFFE 7. GMM B EIE TS oA, 33 GMM YIRSt & s 8
gk GMM, 133) UBM, FHAIlZRRHIE 40 48, =% 512 4> {EH UBM #1464k i-vector, 3R
EUEAAL (CMVN) FRHIEE IR, THE SR, RI\RIFE G i-vector A F, H
Whos 4EFE N 512%40, m 4EFF 512%40, w 4EESE 100, K T 4B 8 512%100%40; Bt 5 #H
CMVN 1 LDA #EATHHEALBE, HE4RAREA UBM $REUMES &, B E s. UBM.
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F 157, 153 i-vector ##fE (S.Xue, 2014; M. Karafiat, 2011; N. Dehak, 2010) . 753|100 4k
HJ i-Vector RF1E, 149 4] MFCC RFE I [R )11 25 & 35 8 A 25 2
3.3 DAL ZREIE A T4 1] R
TR, DO P RN RE ) A B AR 1 o R 2 S S BN R EURE A APl . flan,

BEJE PRy 248 HF EH AR “vowels” 8L & T I —F R4 4dE . BRATLRHE T S R @M

(phone-basedbackgroundmodel, PBM) 5 &R AR RIX — Il @, B &4 70 FH 70 AN B 4l
PRI 5y F AT ZARBERIN, WAGAE UG BSOS B SR 1 v, Il AR R R R 3k 2 AR5 .
N ECAAT AL JE AT I 2% R PBM 5 VAR R B, o] B AR TR 1S vowels LT
PREERIME, AR RS T (PA) N, BEALBRNEM RS, Abbr e S E, B
o2 R GRS E T &, Rt PBM BUAEATHUE P 5 M S An i . nTLUER], s
“vowels AR A m e KT HABFREE, (HRIZFREEAE PA AT E S, XFEREHE & S35
BRI ZEAAT s T PBM i PIAEELER 5, K AR 2 “vowels” I &~ 35 43 A DU T A5 25
“vowels”. “vowels-a”. “vowels-b”. “vowels-c”, IXFEEHE A AT 05

B
= PBM
) I l
N = .
N
> e e o ‘_),0
S &5 e’ ¥
N © <& <&

ﬁIIfIIfIIfI
& >
O (S

(2
SR o
& & 5%
A RS

B 2.8 ] PBM J5 4 PA HER I BdE /) A
3.4 ET FSA FIXUES B/ S

RFTRERN, R R A ESE SRR, N TIRIUIEE T FSA JNEMESE 5 @Itk iRl ae /1, &
A BT SEIR X A2, SR BT 5 AINGE 5 ISR R 8 & PRI 28 75 XUTE 5 T8 1 R AT 55+
PIVEREXTEE . BRUONBEG PTAE & PR BB AR B LU, FRATICIRZR 1 5015 5 ISR & s
WRBAZRIFMZIES BRI /1. {52 TDNN AT @ HMM, #35 [FIR @5 R 5 8
PERTTVE, AR ANE T IE N PGE R & I, T 990K 5 a8 1 S AR R & A
I, AT I gD AR S B R SO HAE B IS AR T BLANE RS S E A, 2 ek
EERUIE 5 VI 2010 i P 28 B PE RE RIS IR IX FE B rT AT o 5540 B RSB B JE s, 041
X Hl Monophone-HMM F13 18 DNN A= U4 Ay %t B2

3.5 BT FSA KIARIBHER RRE AR E iR

A 3R QIR R 5 Z 3L R F RS, WA E IR R IAE 55 o F T Ak
HiWiR. BT ZiEHEZBIRHECOER NN, HORE iR 1R SR PR H 2 B+ REE T AR
R B RIAE B, Wt bl iR A & SEhr bR T ZiEH REHEMEE 5 5 Z KK E. A
MR 5, SEBSESHEIERNG, THTERERIZE NN SRR, BigE, £
B E R VERIAE 55 PR RE R4 AR VERS TN A% I IR AN R BHETS 552 21 3% R B IR N g

AL, BEXE EIREET FSA BIHIE F AXUE 5 AR RIS, BATEA R EHES 523
B RVR BRI I 55 AT, @I AR PR ISR AT 55 ERIPERE, RIBAER T
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B R PERBIPERE BUFRO R RIS, B0 AP R 5 RO AE T . TRAAEF 0
FO R, 4 B R R R 2 AR B IR A

4 SERBITMER
4.1 EHXHRA

FATIE L XS b B SCH 9% 1 HMM (triphone) 045 TDNN. _E F 3CJE % ) HMM (monophone)
“H4 TDNN. | FCJEKA HMM (monophone) 204 DNN [ = @A % 5 J8 1 11 7 iAW B
HRSLES, FE90f. DOEEYEIRANES S =X RESEIG i ae,  SRIER —1E 5 I s
NH =M AR R RV IS E S R

[FIS, 7 S E AU S Bk = BRI I ROR , FRATH R E 7 — xR sese, R
TR SCHE S HMM (triphone) 2H4A TDNN 77, $ids b AT FHPGE A 8B XGE1ERHME N
WEREE, PITE S IISEUREELEY 121, ISEE S8R R =F07E 8, FFEEIE. JUE
JE PR AT S WL RE

FER B RRNAESS b, BRATEMANNNASE B E 7t D RS, PRSI AR 73
BEEAMIER 2 1 K oGE R BREN HE R I FH P SOE Rk, A R SCE )y : il
BGRB8 HAHERE TS S I MNRAR s Il S ISR B MR I 20+ H 5 5 ) & A
£ XUE T NSRRI 28 2H+0E T 505 T AR s XUE 5 I 28 MEAe il 28 4+ H 5 S 5
1B MR

R JE — WO A SEERAE T- 5T FSA [ @ M AR JE 248 J P A A 7 iR (R b, FRATTET
TR MRS BT T ARORL BE R B JE 1 E ORI 28 AR T BB A IS, AR TR
v JE VAT SS 2. Horh, R MBS AR e X EREOR, BEAETE. ShrmK,
WCRATEE T RTRRZ, 7 USRI P FhJE M BB T FSA FNEELL Ja 1t El A5 1A R 101 i i A 55
frEge, BUEIERIVERE . iRt PERE . B B SIS Bt s

J e 5E X

£
PA  k--o.
TF

;ﬁ ."f/"
TH

] 3 0 R S a6 o R

4.2 BIEMER

AW IE Y ASAT HEZLRE G IS, Wit 75T FSA MERBAESL . Ay smrfiE S sl
BE T —H BN, ATRIUEEERME, HT 50K S MIRENES, v LSEA R4
FE s SUmiREEI, BIES RS (&) , HBRESR (nEREB , MREBES o
B EE) (KN.Stevens, 20000 (G.Fant, 1973) o AHF5T AR B G058 550 A6
SEG,  UAKCHT v JE SR AR P RE IR, HARIS REAE SR A 4 B

ffi ] MFCC 1ENHINFFIE, % BEXTIEZ /358 CD-HMMs. CI-HMMs, RN E
AT R B PER HMM K8, {§i ] MECC Al i-Vector V5 95 NFHIE, Wi 2H3E T J& M1 HMM
A2 546, 258 PBM RIS PATf5, AR T JE 1) TDNN FT DNN, ik PN 6f e
S, RSN RE SIS -EAME AL SRR o A, AR B TR % A R A JE
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FIRER, RIMURZUR PR, Eounmit . SN RmiESs, AR RImUZ
P JE Y M T PG 2R T FSA BT VAT SR sl Bk, 2 Ja BE N SR S AL B S
PN B R SR IR R HEAT U B B AR AR I, R A S SOE PR R & B & B
AT W AL 55 o

Attribute based Attribute based
HMMs i-Vector TDNNs Frame-level Attribute Forced
Features Posteriors Alignment
4 PA PA+PBM
CD- .. Phone
HMMs ™ :D :{} I I I Timit or Models |— Postina
MFCC H > RO RO+PBM
Features
e i * Feature
o : PA+PBM [ntegration
Cl-
HMMs @ :0 Phone
o Classifier
> RO RO+PBM
Bl 4. 55T FSA 12 BHE4E

MR J5 B AT 55 AN ], 23 0% Ja 1 S B Mk 2R gk AT R b 38 5 2 7E @ PR RME S, A
T A5 P AR I SR i it 1 X 5515 2135 2R 5 505 % (Phone Posteriors) , 5 SCIMRE 4 48
O PR T 0 2R A SRR E OSBRGS0 M A (Phone Posteriors) 5 7EIRE B iz
KT, FoA 1R FE SR 84t 2 (Phone Classifier) o th4h, i@ @a LA E RS
BER ARG I, FRATSE MR T S AS [FRRE TS 5 i) 5 2 21 B R ()3 B & S fmim i,
WA R0 S B I Bl B TR R B R SR, A s SR R
43 RERBEMERN

BAVE F Bk B E E K s BRI H 863 (S.Gao, 20000 , PAIFIRIT) Aishell178
INER TR TR, SEAEERLE 4 B SR B LibriSpeech A1 Timit. B35 5 Il k1) J& PEAG I 2%
IR0 3L T 1800 & i35 (£1300 /M) 1 25 NGB ST A 2|, XUE 5%
(1) g 0 8% ) 1| 25 B 4 ) T LibriSpeech A1 Aishel PANMERHEKEHE, 3t 20000 &85, 4
300 /N, 5T E O A RN 2R B R — 2 B R RISOE R R LA 121, TR
BARARALE 73T FSA BB @R 8 MR B 926 i IR EA A, — A2k E Aishell
THRHER 6000 2% SCEHE, 75— 2K E Timit 1 6000 5% 9% 3083 -

AR BB SN BRI ZSERHE (Ch) MRS (En) KEEMERINAES BT T
VAL B P RR AR 7 (R SCHDE CDL B R SCTER CD MR /MR [ 4% DNN B TDNN
P, RN BR 2 AL S = 2 BB 526 (Triphone. Monophone. CD) o BT J& PR 71 A 5216 45 B
Wk s FE 6 fixs

HE S vTn, b7 =2 MG RRIEDGE EINR (Ch) EERIVH AT SE R MR, B =ANXSRE S
B0 REIITE 80%LA F, H I FCAHZCH TDNN 204 248 (Triphone-Ch) HIHERIR, T L F L
JCRFI DNN A& (CI-Ch) @RS . N =2 ZR7EEEE S ME (En) HRILH AR
BRI AER S, JLHRo sy, RRWHE B CEMEMEIOEZEMRKR, (HE E T
JoA DNN A& (CI-En) BEIRIHERZ, #% b & T N SCHICH TDNN 414 (Triphone-En)
FIHERf R . I EIRAMIMEE, fEEIE S R RIS i 2 A B A S, 0485 (Fricative)
FiE (Voiced) , ATCAIRTSFECLT MIHERITE (Feim 93% A0 78%) o FATTER I, TEIETEN 4L
oy REERSAH TF WETESE (WA 2) FERRIL T PA 4328 (W3R 1 o b4h, BT B
SRR VR FEAN T B R SOMOT AR S, B A CT VAR RSB B AR, %
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E TR IRk T S L.

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

Voiced
Unvoiced
Bilabial
Labiodental
Alveolar
Dental
Retroflex
Palatal
PA-Central
Velar
Stop
Fricative
Affricate
Nasal
Lateral

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

High
Second H
Half H
Middle
Half L
Second L
Low
Front 2
Front 1
Front
Half F
Central
Half B
Back

rounded
unrounded
Aspirated
Unaspirated

«==o==Triphone-Ch === Monophone-Ch CI-Ch ==o=Triphone-En === Monophone-En <==e==CI-En

B 5 AEDGEFFEE 3T FSA J7 ik IR HERf R

BATFEIRERT B35 5 ISR FR0E & IR B A 2S, fERHE (Ch) MEEES (En) K&
JEPERE AT SS AT T VP4l SRS BRZE (Chy En) , &SI A AL 5 P A% B S 06
(Monolingual. Bilingual) , FHHPHAXREZ R SCAHICZH A TDNN, PN REZH )1 25 500
AFE VAN HADZE N . H4h, BT IEE R IR AS JE&YE, BTCARAME A PBM 732 1 00
WGEEHERINNZR AS JEIER IS . Fra @ sLie 25 R 6 fn. Wik, e i
FIPAN 2 N DOEIEE E e MR A EE R (Ch) , IR RTE 80% LA, HBiEF I
o A W 4% R ) 1 . (Monolingual-Ch) 4 & T XAE F I 25 i 8 4 A 00 4% R 1) v o
(Bilingual-Ch) o 5 T2 Hh 2 s it 1 gt @ R et BRAL 1 O, e 0E 5 Jd M U 2%
PUIHERI % (Bilingual-En) & /5 T 515 5 J@ A AR #ER 2 (Monolingual-En)

1

0.9 \ ) e S
0.8 .\. a — <
0.7
0.6
0.5
0.4
0.3
0.2 .
T -= E 3 5 F z - = = g g = =
g £ £ E £ £ g £ E 2 £ £ g 8§ 5
) ) = @ @ ) 4 = = > = = z =
> E & E = = £ ~ S £ £ 3
= = < & % = <
<
i | R
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0.9 ‘—-l'\—._“—::

0.8 &0 — " ——— g
0.7
0.6
0.5
0.4 \
0.3
0.2
= = — - z «a =t -] = = = = -
2 = Z = = = 3 = < 5 = £ = s z = z z
= E = = = Z g g = = E = A £ £ £ £
g = & = g = = = 5 = £ g & £
3 - 4] @
@2 @0 = < g
= =)
«=w==Monolingual-Ch === Monolingual-En Bilingual-Ch ==w==Bilingual-En

K 6. 75 PUAEABEE _FFET FSA J5 i fA IR %
4.4 RE iRk

KBRS IAE 55 R A B 38 S A 2, AL StE 5 KA DOE S iRE  (J.-S.Zhang,
20100 , Herb (S BEE MR B8 15 5% 2 E 1 1000 55457, FIRETE Jy H A A8 i o > 3
1000 2615 5 o A T AERE B Bl LR B i, RATTEE 7648, Bl F-score A1l
CIERAR (DA) KPP A BRI TN A TR RE .

pa = Nu*Newygg o A 41
N

2 * Precision * Recall

F-score = N (4.2)
Precision + Recall

For Nv ke 0 210 i 5 SR 3, Al 45 R 5 N TARE — 3. Ne & RGUR I 2] ) 5= sk B
CE N4, Precision S iR EON T A AN 2 (1) 5 H B R AR I EUE, FROVHERER . Hrh
Recall Jy B9 R BN MRS & 8 R S EUN EE, PROAEREIZE . N OIS T & 2= BUs 1t
AN

FEHAE F IR PRl 2 4H R0t R SEER b, AR T 7 AN A St J&@ MR R Ve RE I 25
KAk, FHAEPFIEEE R B AR I REREAT VAL, SR e A 18 & 2 8 BRI D %
Rl FATATAE B, Al BRE NI IE 2 HER A& NI, FET FSA J7E# AT LA
ARG RS U HH AN TR R A 3 SR P i, JEHBE F IR g MR #8241 (Monolingual-DA)
B BRI Wi I7E 83% UL o HASAMAAIIDGEF A AR TF. PAL. TH, ANRZEM
AN CBHE RMRIEELHE) b2 595 T 8U0UE T IIIZ% (Monolingual-DA, Bilingual-DA) [
JETERT NG, R L) T-T A1 H-H.

VO AS MA PA TH TF RO T-T H-H

Monoling
ALDA 89.4% 89.0% 872% 83.4% 859% 843% 882% 82.7% 852%
u -

Bilingual
DA 83.6% 82.4% 788% T72.6% 744% 73.9% 829% T722% T73.6%

R 3 BB 5 ) O B Al

VO AS MA PA TH TF RO T-T H-H

Monolin
gual-DA

Bili
lllgiua 84.7% 83.4% 812% 74.1% 76.0% 75.0% 83.6% 73.6% 74.9%

91.4% 90.2% 88.6% 852% 86.7% 87.0% 90.7% 83.9% 85.7%

R ABHE QB2 )8 G B ke il
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TERHE MBS B H A L, @I Xt BB S IIZRASUE 5 2R i TR I 25 40
B A2 WiERI % (Monolingual-DA, Bilingual-DA) , FRATTABIOUE 5 I 25 (10 Ja 1 K 5% 41 64
BRAT NS W AR 2K T BE 5 UI R B A 8S . FEBRE N HAE I 183 a4 b 1 f i e il
RO, SR B RETE Y H TR AE 2 O B A AR 2R L BRE N ORI 2 ) E . TR
SER A BRE N H 15 1) 5 2 B PGS SR K B TR ARG 22 213 . it e b T3 5 I 25
FOXGE Z R 8 A I 25 2H 2 WiERf % (Monolingual-DA, Bilingual-DA) , [FIFEHL, XUES
ISR A I 28 S AR R I T 5185 5 B A 2%

FSA-based (M/B) Segment-based (M) FSA-based (M/B) Segment-based (M)
F-score 71.5% 61.2% 63.5% 74.7% 62.8% 67.9%
DA 86.5% 78.4% 84.3% 88.5% 79.7% 85.8%

% SRR/ H 2 5T %5 BRI

B R B 5 AROE S B RS A i A s, SREGREIIZE (Aishell, 7 300
NI B EE T BUR RS AR EE (Monolingual, M) , fE PR BHEL Fe 5 > & R4 -,
2T FSA Wiz A2 W ERf 2 58 15y, F-score B &y, HiiE T AN FUHe b vk mA &tk teat,
TERRE N HER S NGRS F, & Bz A (1) 1 e 176 BRE o il i & 8 AR EE )
ThRE, WHEHEZL RS (Segment-based) W25 B At ZWriE i %, XUE 5 @ Al 2
HEEG )5 (Bilingual, B) , AT & BmiRkcill, 7 DA Fl F-score FART 535 5 & VA I 2% 2H 5%
GRENEER, X508 BRI i 25 R —2

5 Zw

PTAWRH T —FhIE TAHROR B R B B (FSAD  URIFAE K S ikl p R . Seat e R
KUY, R E SIS, ZERI T AT EERIWUE R S R ERHER R, IILE 90% LA L
FEFSTE F WA, 8IS ORI I B SOE B 7RSS AEDOE RS RGN, A
A B SOE B, BTE B A I 28 I Rk e, e TR E R YRS TE SR (HE,
R B SUE B D B PRI ER2E, 58 5 DK AR R 2 R I T X0E 5 & MEAS I 28 42 5818
JEMEVRAMESS I RE, UEWIE 5 B R A B R ZE R A IR R . EDGE & PR E
0, ARSI EOUE 5 IR B HERIZS 4, MR- EH 7%, XERAXOE S B R
MZE, AR R & & B ERE S A HERIE S IIZE, BOE SRR 28 4 AE 0
EEMARANES PRSI, AL T B YRS FE

TE 85 20 35 I A I S 56, A E T FSA U7 L FAE G R 35 @ M e U2 2R &
Gt, BV RRR A% rh R T BEALRIYERE, RIIEETFSA M J7VELE I A I A 55
EREAAIDOETE S KA MRS [FR, R ENZANET RSB TE (RIES) ik
TEBWINE, EEBAWFRIMES 3R 1 B iklitkfe, E— BRIk 73T FSA J7iEHA
Rtk

g b, ZOTERT DLN AR ERE TS S o), AT A R SoOMRIE. HiBn
R NERE B i, MRRX0E I Z0AH LS S IR R B kil 2, =S eedia
FAFIIA R ERIRIIEE S, SEIRES R EoR, BiES NG EER SR E . fidatr, W
REFH T XUE IR RS Z1ERE, AR B AN —EF, BIHENEE: XUE)E Ml
AAEDUTE JB I FUOIME 55 R R 2T IG5 B RIS, BB I 1 (1 5 BT
S

AR FNEFARESTE (18BYY124) , iBF RFEEAGRAF O E (KYR17005),
EHEE RN F G IH  (h s R AR S5 P £ it &) (19PT04) , JbuiiE s
KRB R (GF201906) T H % B, A SCENEE NEA
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BEw] A] ARG U AT EE R T %« (F BB A& RGTEMEE & Z R -
T EIE T 2 R BRI 6] 5 KA AE ST AR SS & 1) 5 2R B EE R ), R EEFIZR L
A . MM AR S AR AREE, ISR G) st KT . BRI S F15E
FCTA R ARSE M VA, HERZ RARIE RIS « ARSCEU) TREUX —XERT, R
FHEE T B G540 B DUE ) 738 SRV BB IR FOR J7 E— U E LR (CAMR) SRR
TESBE IR A TG UEEHS, RGP A8 S RN A) 38 L — R L RoR R - X5 I T M A
S FECTB8.0M L8 B AT L /N2 15 ST DL (UNET) F ST A 275 A5 R
I AIT2,07 IR BER A), U T BER AU EERF A . SUIT R, A BRI ACIR R AT L
T BE (A B S amr-unknown FHE LR RRIH G RN, BENS e B M 7R HBEIR) A] Y %
RIS - BEME R MG LG - e, RIBFEFCFPT RECHIE SRR, ST T 5
AR R R AT, HA R - BV Z FH A & Eom 0 Al 526.53% - 16.73% LA
216.44% - ET IR E LRIRHISER GIPRE 5 70 A7 AT LU DOESE R A0 5T 5 Ak 2
w5 B -
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Abstract

The syntactic and semantic analysis of interrogative sentences has a wide application
in the fields of search engines, information extraction and question answering systems.
The NLP systems usually use a combination of classification and syntactic analysis to
process interrogative sentences, with poor accuracy and efficiency. The interrogative
sentence has rich linguistic research results, such as interrogative sentence structure
types, etc., but it lacks systematic formal representation. We use Chinese Abstract
Semantic Representation (CAMR) based on graph structure to annotate. The data
comes from Penn Chinese Treebank 8.0, Chinese textbooks for elementary schools, and
the Chinese translation of Little Prince, for a total of 2071 sentences. All kinds of inter-
rogative words are represented by the combination of the interrogative concept—amr-
unknown and the semantic relationship, which can represent the key information of
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the interrogative sentence, the question focus and the semantic structure of the inter-
rogative sentence. Finally, we calculate the probability distribution of the focus, of
which the cause, modifier, and argument accounted for the highest proportion, respec-
tively accounting for 26.53%, 16.73%, and 16.44%. Interrogative sentences annotating
and analysis based on abstract semantic representation provides a better theory and
resources for the study of Chinese interrogative sentences.

Keywords: interrogative sentences , abstract meaning representation , semantic
roles , Chinese information processing

1 5§

hEE N TERERARE, HBRZ (Sankar et al., 2019) ~ XiEHLES A (BT, 2014)5 RGN
TR ] (Sankar et al., 2019), E-AEER A0 B h AR HRIE S OB P — IR EmimE
FRIAESS - IR B 7] G] 1Y B sh4r A N 2R A (8] 6] 43 28 (Madabushi et al., 2016) ~ A&7
All(Maredia et al., 2017) ~ % [A] £ 55 LA EIREZ R 5, 2000)% 7715, HEEMSCE A
Ao AR, BEEWIRILES A (Hancock et al., 2019) ~ B HEAZ: (Fan et al., 2019)5 AG A R,
e A BT BoRB E B, X NG _EIRERE R A AR L, N B aE S TR
HEELR -

SN, (EGERBE R A T EE = DR - B 5E, BEIN A) RN T 2R nl 7] 9 R AU 73 B 4
AHTERITEE B TEHE, R NIKT - Bk, BUE RA) 5 KT EME LR —a) 2 (] /Y
B Bl 7H A SEELEE 2 CRRHR R R A B A BRI A, S T T A LUE
RN BRI )M - e, BRIMEERRZ X E - FROHME - /NIRREFE SR
BRERRTTE, B DL ST SRR B 0] ) AT 25

TEWE S 508, B R A)AE 50 88 FR 7 e A ) 4519 2R B S5 T THT » T TCHE e [m] A1) L HC 254
Bk SRS & FE, WAREL (1996) « FIF (2019) ~ 4EZ (2019)%, (HETE
B R R T ER R, ST EE B -

I, ARl — R A8 LURR T ARG LE R (Abstract Meaning Repre-
sentation, AMR) RIHE POEEEIA], BRIEEINIAIRSEIRIEE A« BEIRISEH < ABRE R, TEAL
— D EEERBE R A LFRRER R, RARSS T DOESE R A EL A BB AT - AR SGHE T 20008
FIESETRIOPRE, MR T W RIE LRRIE A RAERE ST, ISt A e () ) 70 5 [m] B2 A
e A G540 b B4 A

MW BT T BN AR USRS R R IR RS - 2 RS T A
THEIE LR RMEDOE A REE M AR S, A T EIRRIEFIPRET . - B3 geit 1 gemie
PR amr-unknown 38 L R, AT T BERIAIFAIE LINEERE S o SEATT RS IR FIAR R AR -

2 MXIIE

Bem AR MNTEH FAEFHERERR—MaR, BERERS . BR51% . 5 EMIM
HHREEERAR - NEREEN M2 EIENINET 2R NRIE, HRIIFARET .

2.1 FERAIREBHTSR

FREBENY, REANHRTETEZESE D RMRBEERET . WCurme et al.
(1931) ~ Jespersen (1933) - MIEVEM EARE R B MR H 0 —M - Bk - 85 DU nge
A, INREERIAIER T R RFEERSN, DA REESIERS L XEHRUMERAE, B
UNesfield (1911)tH3EF| T 2 #t (transformation) , {HARGEMR I 5 7] 6] 76 A58 U2 H BTN
TEAEE . I EAER — SRR R, AR ER S, FEE PR R RIS IR R
%F H oA 75 T (Diessel, 2003) » 4554 3 5 & A 98 7] FAEBIEDT 5P RO E B - Hg 2R
T EM IS, N FEME— DA FRES -« FALAHE HFNSE R £ A B 7 R AL
ERE—FER) . Vachek et al. (1968)i8 & H THMCTE (markedness) Fit, HHIHAR ST E AL
A AMERFAL, ek AT R R A e R AIpRic -

PAChomsky X5 1A A2 IR B A (SR 1R Rl SR A o 58 1) ) 5 2B ML B 4 A - 3%
TEEEIN A E FAC R ShiE < Bhahin KEEREE T E, XFDOE R R —FE o & IRR /N
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AR E N — 1 CP, ZEIEBBhIFRMSE R ESE (W) 7] o WA ACPRICHL; TR ERIH,
X PCHthat 7E= - Chomsky (1973)FRMFFIREEM AR H T wh- B 000, (EiZ2AIR A KREANEZ
T () A B AR RO, AN SRTE TR UZRTH BIERR - Baker (1970)A 0 %R A)7E A it b2 78 A2 AT
ST MBI [+Q] - AGIAEIEIEINN F 1B AEE I B LA & P IE IR
fJH . Halliday et al. (2014) A0 —MES T HAET KA, MIZ#E SRR, BH—BZ
WHETARFIR, X &E— ks m B AR LT UE -

[E] P 5 () 1) O T 5 10 SR B T8 TR - SIS (2010)IE B S N IR E ML 5E - f G ]
(1982)bR5 & B (A A1) BB 5T N 20 53 2858 W O S - 5 BUM (1985) BB IRITE S 4y “i1A] ~
Fid ~ M =7, FEREER A ReR RIALE AR IR, 05 A B 5 DhRER R E 0T
Tt SRR RTTE, £ (1985)BEER ATy BURA] T AIAFIWTA] . B A%
(1985) %2 i B[] A RAVH FFoE M) ~ AR W] IE S R) AT BRI IH 3K - ARATEEL (1996) 5 — IR 5
% B EH AP AERE A EIDOESE R AR 5T, bREE DOBSER AT 50 T T
PrEc. toE, SERAIEISHIF AR MBS - FESERIUTAJTTH, ZREBER (1992)IA097H LL45E(H]
FIAE AEWRFIREFR” IR, (DR AN % (1989) « XA 1R (1985)5F CHIBF -

i A SME R A B B ST RO ER,  FIE M E T g ] A A NIRRT B R A A
B, AWrseE RIS - ENENSER AT THSEE, HInaRERE, LT
ﬁ%?ﬂ#ﬁﬁ&@%ﬁ%,@ﬁ?ﬁﬁ@%%iﬁmﬁ@%&ﬁ&,%%&%%i%@%ﬁ
IR S

2.2 B AIRTE R R RIS

BEESE R A IR RN & R, B NSNS 35 2l B Rl AT R . REU Ak,
—RIEEIFERAERE, FEINERR, 57— IR — BRI 17 B ) A PRI T VA R A B
Wi .

SRR A A TR, [E AP B A ) & Clark et al. (2004) ATRC il 15 6} 7 4l B
T11716] PlwhatFF 3k B 8E (0] 6], EZARIE T3 HEE B - Judge et al. (2006)19 8 T — &
HA000F) B (] A B R, BUR £ ERIE T TRECHR BRI A, LA A 50 A0 1% 43 A 3 X6k 1]
ERGUVERTHB) - Myers (2007) 83X 15 B wh-%E (8] G) 5 AN [F] AL A8 AT DL R AR [RIE SCRIRE AL
HENL T IRIESE ] AERLE o Mrozinski et al. (2008)F& Mt T —> KT [A] “Ht+ 47 BE ]G] )15
BHE, 6950 E BBRIE TR ARl - 8 Amazon Mechanical TurkMEZRUTEE T [r]A) B ITECZF
Z . Sidi et al. (2011)F9% T HRIESERIENRIERE, DI E B REEIEFNE SN -

AR —BOERE R ABE R AR E, MR EER T SRR H IR ESLER, B E
PRUE T A F B R E S5 R AT B T BE(Marcus et al., 1993) - MRS IR W E FEHESE
(morphological level) ~ fJi%/Z (analytical level)Fl1#E X JZ (tectogrammatical level)#4 Ff( Alena
et al., 202;)0 XA REGERERGEEE (B BRI AT RAMRR TR, MNHEL
RO .

N KT BRI A RN R R R A R IR 8, HLBEE 2 R L P RS2 AR (2010)
FR) L T DO HEZR W) 1Y) B [m] ) 75 SCA B bR B R, HOTE B E BORVE T L0 iRl R, 3t
TH3011AJEE (A7) o IZIERHZESRE T — MR I B (7] 7] B b i 2 2 2k A 51 B (v] 4] B B HE 2R 1 7
5. Z2gh %5 (2009) B/ NEE (R A)TERNE L & 1566 0] K TIRIER S L& W AVEERI ), FEARIEE
R T BRI R RIS

KTFBERADPRER, BENBRAZFLHZGRELLREZR D RER . L) 5
(2006)7EUTUC(E S8 55, 2012) ARl L, RIEDOERF SORFEER A1 AW~ s B - B
[A]~ SEAR S AR . REIERE, DUKARIEEFREOLCE LT 60/NE « FE—BERZES, MiEAE
WFEE R ATRIPIE T AT RN TR UL, EE NI IRV Tl RAARAFE R - TSR R 2ETE SUIRTF 44
ERES o N LA TREURAFEE ], g R AEW? TR

M T RE SUHRAE 2 A ANE DU T B AT 15 A BRI S IR 218 Ui, T R A 2
FRARC Z B BB LR R RN R - ZERILH, AftROREE, dContRNIRIENZE, DirkR
HA, mPuncF/RPREIME, mToneRoRIE VML - A FRIEARIEB BN, EXTEERE
BHIFRRE G - Blan, FA1FREARYE B R E s E A, (HE 9 ta ToEEm R r1E
oL, a0 AN ok o PRI, < B U LB R R SEm Tone s 4k DUFIMT FL5E (7] &
o BEIN A REE E AL IS B ANEZ AR RAE R 2, BB g B 2t 4 - %A
SERFTREEIA), AR A BERCIAR RS R A, BATRERHEIREL R, R HECKR, 4FH
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L YRR EZ AFEWT? 8 SR AT

AT ENR Bshotr, LEFRERRHEERE R - FE LT H ARG T X 80 A< 1)
WIHERR, AR TIEEZBNREZEE L -

WEE BINES R A R, EINSNE B B E S R AR R - ESNME RS
AW, MERNREDRETI - SRS, X5 TEER G BARIE IR R MR
b, BMIRESBERNDEL, ARTITEMES, BARTREWR . (EhBRESLEA
B A) 715 SRR T, SRR SRR RENS B SERE M R R BE A )18 UAS P RIS R 4540 15
o BIMARSCRE T 508 SRR RANEDOESE G), RGN AEIRET L, RIS £ A
BURAFEMRER, ISR G RIB 5 B ohiE il —EEM -

2.3 FRIENERHAR

WMERENFR (AMR) 22— BRI G718 L FORTTHE - ERFA T AR SN
B, AR ZEECRR, FRXEE R AR N HRIE R ARENR I, £
FIE LS R — > BARE [ TIA ] (Banarescu et al., 2013) « AMRKFA)FHimE MG A,
SRR LS Z AR R, JEERE MR - B S ALH (Bos, 2016) - F
X —HLH, AMRA]RBCRZANEGHRIESR, FHRZINE A — R k.

AMRHIEHIE, I & 017X DUBRF A RIE RN SR EWER R, BT
MRENLFR (CAMR) - FECAMRINE R S HI% 5 A HIE SR E, T2k
AT AT, REFERFI BN S - N LCIEEE AR o9 f], o Eult e
HICAMRINE T AT TR R -

AR 25 3 0 4 5 6 BEE

x2/48-01 18:01
:arg0 x1/amr-unknown arg0:people described
:argl x3/2%:-01 argl:thoughts of arg0

cargl x4/ 1H

:arg0 x1/amr-unknown

:mode x5_x6/interrogative

& 2: AR ARN? " HICAMRER

IR SRR A) R R SR AR ., SHEME L, FBOIE Xk Rarg0  (JRALE
H) M NHE Samr-unknownIt[GRF o, H HMFEH %%mode%ﬂ%ﬁinterrogative)ﬁEﬂT
BERTESRA o MXT e TRAMRAZZERUL, CAMRAREL [ “fB-017 « “ZE-01"FI“if” BT it
i%%,%Xﬁ%%%ﬁ%%%o%Eﬁﬁﬁ@%%%ﬂ?%%ﬁ¢%%ﬁ5ﬁ@ﬁ%%ﬁ
Z .

H2013FREITE A FF ALK, AMRIEEWRE T/EAKHEH . HIAMREEHIER A
AR SGERE, ERINA R BT E S8 . CAMRB A TH XX UNEF) EEE, &8
[MLDCHEZE 10000 7% T AR AOFRMETE RN, 1ERIAZFRCTBS.05b, iBHRIATE SCRAS - iS4
WEEE - FTEEBIAIT T, FEIXET61%(RERET %, 2019) « AL FZETCAMRX PIESE
[l E)FHEATIRE -

"https://catalog.ldc.upenn.edu/LDC2019T07
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3 BIERIENIRE
3.1 EIERIF

ARSCTERL B N E AR S AT R R SR B8R A) . SRR — 2 CTBS.0R110149F]
WL AR TERE, HAR SRR A)12150]); T &20014E N HUR — 2 7S EE 2% 1) 78 SCR 7R A 8696 71) 15

BHEERS 25, 2020), EAEEMG16926], =@M NEF) AIN5FRIF /N EF15634],
HAgEmA]1640]), FHit2017A1%E R A] -

3.2 CAMRFEREE A A] 4% 5.

12T AR, FATAT LA DUERSER A AR BE S BRMRER R, IRE
R RANE LA CIRE L - Q0 REIRERE R A1) A 775 A, X BB .«

CAMRMIPRIE R REEAMRIZEER £, ARIEDOER ST TR, BT —EB 58
BEMAIPNETT TR, BWESEWT: —EREERT RRE . CAMREHxn(neN)KEAFRET
&, nEREEAREGA T (ETHEASR) FADERNEFRS - HRATHRM, HER
GRENLEE « X RBESEIN TS - KA SRR o R, X TR BRSO ]
AR, CAMRAFHEEARNEN — METFAIREE APRER SRR Lo AMRAPIRE T SR R
SCHEEANE TR, NTEFHHERNSE, AR5 XD ZEIRERERIES - 15SE 85
AJFIESCEMRAR, STEABIPOET - DUBBCEM R L LRSS, ESIAFEER L
ZRZEEXNZHIRFR, BEPMIREAFS 7 BEEEIETIASFE S (8 A) O RAE L&
AL . =R BER UNEEAE T BRI SE (n] A IER R 15 LM, RETR IR B A £8 QU S5k
o LMERIZEM BT L R PR RINLZE LT L, CAMR A VFIRYE A7 15 SOE MRS
A eI E, WERRTR o B AT DAE s L5 T I T SE B R R A TR SRR R - E N L
e FI B amr-unknown 5 A RIE Lo R HFEBLEFISCE., AT AT LU 2 A0 3E A1) 7 FOSE R B2
mfto s BEFAHRECRR, DURSERE SR FTER -

3.3 HEEFRE

CAMRA B LR A AT BOOMIAERDE A ERAR - AP “argx(xe[0,4])” K575
RERFRZORTR, Hlcause EEF) "SFA8NIE IR ERFZREROELABRR -
T T CAMRFIREER] A5 H B8 LR R LIS S

KEME XL RERE &X
:arg0 JEPIREE .degree  FERE
:argl JFAZE  location M,

:arg2 THZ  manner A=
argd  HAHZE  mod  [EIff
:argd IS :poss  NiE
:cause s :quant HF
:domain (3% :time A<t [a]

1 B SRAIRE DL S

SOFEREE R AINE, BR T HEMLAITMERRAESL TR I B A X 5 n] 7 AN B (A R Ak
. ERPIELRIREmodefE CAMRA X NimperativefT{¥ « interrogative%E[d]  expressive/g
M Aljudgement HWr OFIESMES . Bl modeflinterrogativet [F £ /RGERIIESR,, BFHIRMFELERE
AR (root) b, HBEFENHANKA, HPRE—1SaFIESH, ENREEL
SrAIRIRR L o

FEMMENRERAF S 7 BEREE IR NS & . A JF 7B B R 1E S
B, BERIESH <Y "EUE BENIE A MR, SNE —E IR, BEmE R HE R AE -
B —NEFH ZFESR, bt 20X 7 B B8R OF I, A E <o A HH £E [A]
A, B ERERBOGES, FXMAESER R e, BERIE GO - ot A SE A
HE PR Z amr-unknown & BLAN R A8 LR RIREREIR -
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ARSTHSE R I PREE (E SEIACDOEC GTH) 70 AR 3R (AR, 1996)—RF5E W] 7] 50 Dy 52 AR 5E ]
A)~ ERERERIA) (RS IERCEERIA]) FNAFTEEERI ) =R, RIS AR T HAl — L PR SE ]
RIGEHE, & RBEF A EZ R R R 02 -

el KA WEEIREE

s AESE A ] :mode (1BX) interrogative (%[])

EEFEEENE] (& mode (3 <) -~ :opx ( HH interrogative (£%[7]) - or (EFF)
1F [ &¢n)a)) 5']/@%) - :polarity (HR1E)

EEeR% A f) :mode (FBX) interrogative (Z&A]) -

amr-unknown (%E[A{L1H)

20 BREEM AR R R I AIRE

3.3.1 R A)

ST R IERERA), CAMRAEFH & R IR modef F 7R 8¢ (] UL &R Zinterrogative t R 5
ITHFERES -

B 2RB3T 4S5 6
x3/#2-01
:arg0(x2/#%) x8/person
:argl x3/58 %
:aspect x4/ 1

:mode x5_x6/interrogative

3 “HEHERE] T FICAMRER

B35 7 <2 Ay —EAIH T RERIES, OO ERD AR o B ED SRR,
BN T RE T Mpersonck 5| R B HIAT AIEE, HARER T H AL . B, B
TiREFIR S R RN FTE R, SR X N TR T AT A Z A E K RN (L et al,
2019), “HOFHI MM, PRELE TSI B MR B Z R E [ INE o A SPAMRAIRTE
&, CAMRRIEDGERS S350 T K AR Easpect H THRER IR <& ~ «T7% .

FHO, FEAREEN A T A H WA AR RS BT R, A 2 A i R ]
PRAEE? 7o X LB EITE R R B S T & W], AR B JE TR AR R R A R VO RS - BT
PLICAMRAE X LR B, R HMRF IR A K RmodeFEE ] Zinterrogative -

3.3.2 EEEENA)
CAMR 7EANHERESE R AN, S FoRIEFRME SR el AR S N &or o [FIR,

5% R R Soperator x, Flopx, — 72 (EF] < 5 SMEIE R BENI . FI % Fpolarity Pl
‘/_:,‘; «“ %%@%Tﬁ%ﬁ °

AR IR 225K 3 IR 4 5?7 © PR 23R A5 ¢
x2/"5-01 x10/or
:arg0 x1/4/% :op1 x2/7-01
:argl x4/or :arg0 x1/4/%
:opl x3/%7K :0p2 x4/7E-01
:0p2 x5/WHE :arg0 x1/4R
:mode x6/interrogative :polarity x3/-
:mode x5_x6 /interrogative

4: % (BEIER) SERAKCAMRER
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FEERALERI, B2 HEN R Nor, KRR opl Flop2X ST T T B - A6 F
HEERI E T AE BT IERFFMEN, B AE PRI ET A EMEH N«
3.3.3 FEfg%kinlf)

FERFIRGER AT, SRt B FERE A G O amr-unknown «

iﬁl%{?z?:ﬁﬁ (ﬂz) AiZ/A» 5*65{}71"[’_‘8? 9
x2_x8/FFfi--01
:aspect X3/ 7
:arg0 x1/amr-unknown
:argl x4/3
:degree x6/K
:degree x5/1X 2,

PRATVRBL2 T S4B SHLA 62 7
X2/ RH-01
:arg0 x1/47411
argl x6/BtR
:poss(x5/HJ) x4/amr-unknown
:aspectx3/ T

:mode x7/interrogative

:mode x9/interrogative

5: FFfE%EM A1 CAMRE R

BsZflr, i — a1, CAMRIEH T ER a4, B «s EIE
IEFRIE G B« R AL I TRAE SRR TR R T, A Fes (F) "Bk R
TR R . EABEIETH, CAMREE K AR Eposs R 1 Fl“Br B 2 [A] 19 s K%
A, CHVERTE B BOTAE, RFEARIEAE U M <DL E Z R A L

3.3.4 HAhEEN G R4

— & “IEZE A A1+ B IR /NVA) RN R 4548 o R LSRR 2 H— I BRR/NA], IES (T
AN, EEMRLE—ACRIE? RIS SRR R/ NAIHER - A CAMRERIIE A TR E S HY
THRIE S, BT LOBFP X HARER G 0 o B LR S8 5% [n]/)NE) 2 508 2 % 5l 1 PRk 7 B 80k
B PTEE, El6ZEMIET

ToEEE R AL o FECAMRA, KA ZEmod (modifier) , FARFR—MBAE
KA, FRBREE LT IHRRNE, g <30 <F 5%, mEetamf—+ -

RE VIRE Ml T4, RO
x2/#8%1-01

‘arg0 x1/ K5

-argl x4/t

:aspect x4/ T

:mode x6_x7_x8/interrogative

Ml LRI T 7 ¢
x3/RBL-01

‘arg0 x2/ L%

-argl x4/

:mod x1/3i¥

:aspect x5/ T

:mode x6 /interrogative

6: FRFAR RIS [A] 225E (7] 7] I CAMR

Bl 6H i <RI 2 M E FERRIA N R KB T L, X RF M 775X M 8 B SE )
FUEE, P LR S2g? 7 —dh 5 N R oREE A E S Bk Zmode MM &interrogative, 1451 B%E
() F) 18 AR 5 R JEBE ] A T 5 -

= [Bl#E R A) . BERAE R LRI A], WAl DIERN— S ss HIAE 7 — 18] F
L EE RIS BEREIEMEIEEWMRE, —&2a)hBRaARa), R T X R
Lo IR EE DR E T EERMERAINGE - BUNKRIEFIZERE . R NEERA], WETA
45— -

VU H IR B RP&R A - JIRA HE 2R A ANe] 58— 8, sfLEH RS HE
SERFEET IR, ETAME T o R multi-sentence (£AIRR) SR ERLEL M TFZ
BRI R, 5K AR Esntx (xeN*) ELAHH -

EX—TH, FATRIE S £ (BFIER) -~ FHEX = KRR A PIPRE T EH#H T T2
BIERA ,  [RIRS S — LR AR TR B 5E (] A 4548 35 4T T FRiE B - CAMREE AT DAL FR & HL A SE (7] )
E, FRHIRZERNE LEER), tA] LIBT3 7R — S T05E 1T [7) S5 4R 7R AR ¢ [m] A 3R -
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PRV 2 A B 4 2 SRS THR B2 0 PRURE 2L 47 ST SR T 8
X2/4-02 x8/multi-sentence
:arg0 x1/4R-01 -sntl x2/55-01
:argl x13/or warg0 x /45701
:opl x5/£-02 :argl x4 /amr-unknown
:arg0 x3/fib :domain(x3/#2) x13 /thing
:0p2 x7/%-02 :mode x5 /interrogative
:polarity x6/- :snt2 x6/1E
:arg0 x3/4th :arg0-of x7/%F
:mod x4/ JiK-01 :mode x8/expressive
:mode x8_x9/ interrogative

B 7. (852 A A) R (A A CAMR R /R

4 Giitoatr

BIRCAMRTE =18 B 43 2K R G o W & n) A) B9 08 SCEEH , (H 3 AT v DLAI F 3240 56 R
Bt = KREGERAMEHEN, WR3. NEFITUFSE, FREEAAN SRS,
1851.71%, EFEEERIA)RD, RE4.73% -

el EL LA
FE AR5 A) 994/43.56%
R A (BEIEREENG])  108/4.73%
Frg%En a) 1180/51.71%

30 BIREEM GBI A

4.1 FFIRBERA]HOSE R £ A

CAMR A VFRTE A 75 SO ST A, RVFIRICIE, BRAT DB BS540 15 i i 52 2
R ) TR RVE UFRoR e, SOAT LU 78 S A MEE R3S amr-unknown 7 FE # F % 12
BEERER, X0 TRATERBEERE R AIEFERHD - SR0N (1985)F8 H “E&EAE, —#
AHaR), REFEERER, H—MAsGEERE 77 SFTERGaRN, RAIFEBE
TE BRI AT A SR BRI, BERIE SCHVDAEME R, RIGE (R £ m 7R 00 B (A ES %5, 2009),
X AP RN B e R AEH E Y - ZARSER AN B )T R B SLHR HBEH], AF 2 5E
AR I AE T RIS S b R FRBER AR, AR 4 opx R RPREFTR M AL R R
FA 1T BERTE B ] 5 5 7 ST -

e HIE 2EA A S
X2/A1E-01
:arg0 x1/amr-unknown
:argl x4/ i-01

:manner x3/ amr-unknown

:mode x5 /interrogative

B 8: “UfEAEEAR? " ICAMRER

BRFr e A LR, BAE AN —FRMRZER—Fe L, Lm<Ear “f
27 CWREEE . BRI AIAE N AETRERIE LRI &, R BE N A) p0BE N £ (RS 4
2009) - MR IC (1985) W5 Hh “FFFa @0 1S AR [E & 1) o B _Ea AR FE B n] A A 1k — 1
SEREE A, ONEEIRG) 53 2K /A B UEFIRIE 2 B AE B R, WESH R, ZaH 9 f“E
LOBAEERIE S, R EBargd (FAGEE) Mmanner (F3) BIME LKA, F5HED
FOTEMEL VB « B3R TR RE M A Z R A, CAMRE AR S amr-unknown,  [FIH$4
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AL & AR SR AR I R ROREE M B A5 B« BE IR B ANR] 668 5 1% ] E 27 AR I8 %
A, NHERREE ST EIRE R AT SRR A AR BT R, S S BECIR TS LT R
Ao

4.2 B Zamr-unknown g XK R 5F .

AR 20715 B[R] £ 141071 5E [l AR T B2 A 141018 amr-unknown f75 UK R (5
BT TE0F, ARIE SCR A A EOLInFR -

BURR (F0) UREY/ H B BURR (F0) B/ Bl
:cause (RZH) 373/26.53% :source (V) 10/0.71%
:mod (&) 236/16.73% :purpose (HH) 8/0.57%
:argl (REZE) 232/16.44% :degree (F2JF) 6/0.43%
rarg0 (RAEEE) 168/11.90%  :value ({H) 3/0.21%
:manner (7730) 134/9.50% :destination (H ) 2/0.14%
:quant (E0F) 58/4.11% :beneficiary (%) 2/0.14%
arg2 ([EHEEE . TH%)  52/3.68% :day (R) 2/0.14%
:opx (I 38/2.70% argd (HAS - W& 1/0.07%
:time  (F5f[H]) 26/1.83% frequency (H%) 1/0.07%
:domain (FRik) 21/1.48% :direction (77 ) 1/0.07%
:poss (/&) 19/1.35% :topic (1) 1/0.07%
Jocation (ZbfFT) 16/1.13% &t 1410/100%

= 4: B S amr-unknown B1E L R A

MEART LB, EARRGITH, R Samr-unknown s K18 2 2 F23M, St H IR
T1410iKk, (HArAAAFE, AR S R = KRR Zcause ~ modu&argl, Bl R
BIARE - B S LURRIZE, 55 5 H26.53% « 16.73% L 516.44% - {E HILAI4FIZ L
B RARF, WAamr-unknown 2 FHHTE LK R ECE I o 78 HILAARIZOE LR RS, )
Zamr-unknown N HAIE LR ARFE N, HEE - RBEEIBIRZ - FEROIBREZH 19, F
Rz, BHIEIRERZOIE LR RN ELS, 1867.87% - XN FE)IE Lk RAERD
A VIE ARFRIPR AN SR, FIESE MR ARE LK R 2T 4, RN CERFFESER A)E X
HANTE, HRRE R E B R A R -

4.3 /g

X 2071A) BE IR A RIARIE Bl TA] BUE H CAMRAT BLSE BT 75 i 3 2 7 DUE B A1)
R ARGEF o LATEALERSE (MG IR, a2 38 - K A ss, AR SRR IR Hi B W]
FEEM IR ZEE S o T8 IE X 1410 B [ HE & amr-unknown A8 SUF BRI HT ST AT, &
Blcause ~ mod A Margl H1E SR R EHEHNAE - ECAMRIPNERR T, AHEEHA)E —F
FEEAPNER R, THRREDRIRE, 875 R ARIRE AT LUANE AT BB R R R 4
BN, T ERE IR A RIS LA -

5 SHRMARKIME

BEE BINE S B NT A R, H AP LURE R SR R M, B A P S Rk
MK F BN EN, EERTIOERMNAIEASHE, SWE, HINARH HLESEERR
FER A AT DRI 3 R 7= OB BE R A1) AR 5 « ASCE B 1 B A SNSE R A AR SRR 53T
B . HeE R BGH 2 5 FICAMRIR RECI 207 1A DUE SRR ], X AS[R] 254 2K 258 18] ) b
TETTEHAT T - SJa 5141018 L S amr-unknown B8 SR R FPRHET T ST, &
PLEAROOE LA R ERMER RS « X —IREERR AT EATRE R A3, AT A I 1
GEEFCIHRIIIEE, BREEE SRR, MERGEH EMEIE SRR D) -

FERKTAER, BAIXY RPOESE R A BRI, EEERREL, KE DB RIEE R A
ik, HEMRESTERCAMRINEAR R, HESHREIRIIF - &5, A Bl briEiERHE T
#ar ], MFERCAMRIE L H B TcR, HEFEEE R A8 B 3 AR A -
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A Pragmatic Study of Generation Method of Paraphrase
Sentence

Ma Tianhuan
Jinan University / Guangzhou,Guangdong
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Abstract

In this paper, 160 paraphrase sentences of native Chinese speakers are compared with
the original text sentence by sentence, and it is found that there are 6,484 pairs of
paraphrase sentences. From the way of its generation, it can be divided into two
categories: the change of words and the recasting of whole sentences. Based on the
pragmatic principles, it is found that the paraphrase differs from previous studies in
that sentence pairs often do not have the same logical semantic truth value, but they
can convey the same pragmatic meaning and have equivalent pragmatic functions in
a specific context. This shows that in natural language processing, the recognition
of paraphrase sentences in real communication depends not only on the knowledge
base of grammar and semantics, but also on the knowledge base containing pragmatic
knowledge and contextual information.

Keywords: Paraphrase sentence , Pragmatic , Generation method , Knowledge
base
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5] BRAEAT, 2009) o Glickman et al (2011) IAIRFIE & R FI SO A B SURFRE N
F ) — IR TAE, BTG M.OlsoniA 2 “E ik Z A5 TH B2 B 5 IRNE S InEZ —,
KEE (2019) HIANXE—TI“EHRE HRIEST OEWRAES” - HEEROFR CBISMHEY
FUORE (WEHEH%E, 2013; XIBHES, 2018) , HNMAEESAEF, Wl2EEE . B
A« B0HSE, EU5mER L —3 .

5 PSRRI R SO TS (Liu et al, 2011 N . AU, 2012) « SCRZE
(SFERES, 2016) | DIRCHERIR R SURMAARIEE (BIIE, 2016) X055 LKA
CES

FEIXRBIFH, FARTE — T E RN A - B E (2009) - PERT (2015) #B
SEEH T EEAJLRERIER, GFEFEDOASE . EELH . BFER . AT . ET
MEFR SRS . D (2019) EAEHIBTEARIIG, *hIE T INRAIRTIN - ELAME IR 28 #
FILK . AECRESHHE, K% (2017) FAII6RERINS, EEAFEFAICAERTIER A
[ FCZ AFAEBE ST D - LN CRARSE, &REE (2019) BR T UAESHKE, ¥
VAN TRIE - AESR - RIRFIME RT3 -

RAIR, SRS Z A3 M APTBF R ORT R, SRR E RIS
£ SIS ), (UR IR T R SR A LA L, WEHE R (2013) BT
SRHAL & R PRI M X, RIS B LA BB BT A A T
e

TFU SRR R B A X (2004) KT RIS RAHII R BRI (5 B M E
i, RUBEHEEEL  EUSE  BARRSIANERS. TS (2018) KW THA
DMERTRAZAESRFNRR, BRTEIOTE5— N AFRORE XA, BILXRE
SRANPANTEEDERVRNELES, LEES O HE, FRTEA XS0
BRI . W LLB, ST TR SR R R 20 B T RS
M (2010) % T 465 LI RS TR 2 VR RARAR 00— IR I, MRS 4
T 3524 M EF I L FE; Wi, AR E T e R R A R B
T RHAEFE N, MOTROEESRS, RORABOEY, REFE L. BRIAN, £
TR SRR T T KIS, 5 B0 B R BB B2 T A BB TR R 5 T2
T L

(RBEG (2013) IR S SCRTMBI 2 B R RA R R 2 2 B 10 BT ™
BT, BT OB HEMIEE SO, U NIE S SR A RS, 1 2 B
T, RIEA KRS AL . X7 EAEE SN BIIE WMurray (2008) -~ Ofoghi
& Yearwood (2010) 45FIFH AVHELR PR H35 T 35 (FAORHE S A S5 1 SORTR & - 717 A
FE AU AL R ] SR ROBF IR I 2K

B2, DUESR EENERMRERGEANIER, BEPFARZAE. HIRUMAZR
TR EESE A SHRAIEICANA T, BT TR 8 UHRE, 2 T RELEER
WER KR EMEET SRR . MEMES AN AEEANBELIERF, FELRE,
HAEMRTIENFERE L BRESCLARIBIESE (BAE. 2011) ;. BAEhRFEmiEiE
TEERERCRIE AR, RS — A L EER R (ET, 2011) o fIJKRE (1987) 4
INHEERIERAR A TIEEMZ £, DFEETFHEZIINEIZE . XEHNTE
TR SEPR A PR A BRI AN A, AN T RIE SRS, EARA T —HERZEME L (Yule
1996; Levinson, 2000) - TG HEAEMEETRE—ERNEHMEE, W7 E SUHENT B H
RErEEe s (ZEHE, 2014) - L, 5KREN . B8 (1993) WHWEEIEEERFARE
ﬁﬁ%ﬁﬂmﬁ,@E¢%ﬁ%%ﬁ%X\%ﬁ%@%%ﬁ%%ﬁ—ﬁﬁ%%@,w&mﬁﬁﬂ
Xz:[: A ﬁ%@? R

HT ERINIR, AR SCEE A SRR L SE AP A O 1% 58 7] — 15 B CSCITR A B ANR R a8
e B, ARSCRADGEBHEE KSR SOR K EF IR k), DB A B 5
EHANERRERE RIS, BRENSIFE TIREZMIES RAUMESR, HTIETT5TH
AR, HEREFEEBLHE TN SR RIRAETES FLNSHMKE -
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2 REIEHAYERAMIRE
2.1 BIRITAKRKIHRIRE

NIVE AT EREIRERE, BT IE AL MEidA, BHEZEETEGMIE XL
R AR, FARIEGENEE?, BUEEEEARNENNBIERZMNERA] . K
b, UHREESERMES, Wi NS EIEEEELRRRER T HERG), REWE
IR 1E R & TR R A AOSFAE -

NI, BATEDOE R & PR N AR ) E R S AR = E R
S PIEENL BRI, BRI ABE BTN o FEXADIER S B RHEAFEAE (F
FReBESOAR” | FEOIIEL1000F £4) AT RN - X458 3 BHSK A %3 A 1) 5 E )

W5 GFERERD - XTEE LR LRI ERRRAELER, ARENE
B o BRIAT: (1) MEETEXRCE, BfEI008, PSR ARYE . dx. (2) 109

SRR R . FE35 BN B L BRI, AT 4007 o MRS ARG UL RIS AR SUR, W&
PEFPREALIEE 401 SO (RFR“F3CAR7) , H3t16010 - R HF 5 R ORE S T XX
=

2.2 ERXAKBISHFE

BT ORI, TSR U B — A BN BT, P BE AT BRI AT B LE
XFo Mt, BATZER TG AF - NIENBEA, BEETE LN YIRS 8L . 9K
JEWRE T URRI TP TR, BEAEmT.

B BRI AR

STF/INA], RS B FRATRGTME L (1996) FIFLRE - R EFELLES < A) 5 %R A
5 RERFRC . ERIEL, TESEGR . B3 (2018) AIHE -

SR YIS FESURR) VA

WE TN AL LUE, BB BRI FnE, X FEURZE —# T/ M4y, SR TEL.
SN TR BCRRRE (BHL) MIEE | FXAR=E

01 7 SRR 88 401y

02 G LI 74 401y

03 AL E]HL 97 401

04 ZELEMFERES 76 401y

s 1601

Table 1:

BIR= NLXFF T EE ORI RNV
R 5 SO A 5 B SR VA R R IR BC A/ NA) R — X 5T L SCAINS « iR &

RSO R XA ERRER

A% BE AR 02 ERGIE ki FXA02-1
0201 — K, 2 JLiFRE 2R dE 3 W] A 0201-1 — K, &)L R E 48
LS A TR AR X AV AR M
0202 Tt B AN F0E % Q0 AT BT 0202-1 b 4F 1 S F05E B R AT A
HEVE, e
0203 TG — A TRI R AAR, 0203-1 B RHERIER T — Al

URSCOURE SO G A, SO S IR SO A R OE S B IE, BUARIESA ] 8HE S G,

JRIEE A -

Table 2: B iR FEESUAR/NE] N TS 55 XS 7R {512

IRYE B SOR G 5 0 & — 7 ORI T R 5, W0 B3R BRSO 027" S — 1 F USR5
902-1, HIRRAE - /NGRS A0 N BESUR B — /NGRS 090201, W BLSR— D 30UA
R/ NAI GRS 02011, HRIRERHE -

VHEARE (BriUEKCFEIREMLE) 201200 (HSKAH) . BRI LT HBEE R -
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2.3 ERAIHIRH K EBE S HE R

R _EIARTTIE, FATR160 Bk SRR — T LU NS AL RN FFAD LR, AP 2
AR H6484%F o INJE, AT R ILX AT T LLAGUA IR (AL FEEHZREAX Z MEHEE
BIRRERT, HARRBLARR A S0HA) | BRI RS:

-BUXIiOE it Vi HH L Bl
IR BHAE H i XA RIESIAE , A =CEE A X 2352 36.27%
—
HEEA) BEHBA)GEN, A UREF 4132 63.72%
Bt 6484

Table 3: FEFHERAIAIRT ELE

3 REPERAKEMRSE

DL BT RS AR SR BRI ) A e 36484 N E iR A AL — AR 4R - T TR LB AL A X
ANEHE R R4 T 0 S 40T
3.1 AlE

X R RFFEE A A SN R R B E R A], B TRIEFTERAINE, ¥XEE
A RANNE

F—, MU AR . EDGEFR EERTIREAE R EZEAFE LI LIRS - IR
I, W IERIE . FANRERRLIA - KRR FRIAEEEEBERETRE X, H
SR — PSS EFERE, ATLEARERZ, XFHIHEERER (1992) R I8EFRR -

FHECRR X A A [ A — R BT AR, EEEREEFEEHFRETE LN
fetriE, HPAMBERERE, Fla:

0103 | X2 HIRAT L, 0103-3 | AR A%,

0302 | [AIBESEZ1T - 0302-23 | MFEEE 21,

0206 | A0 & —hE 4 BRI - 0206-17 | WACEE— % & % HIEN,
0202 | @i B O AEIEZ AR R AT AR T 0202-38 | Hlviat AN ELE B 4N AT,

B, BHOESE A SO R BT IE o Bl SGRE SEE N A IR A SR R RE P
Br, HAFHAEREXFEOAN . EARKZE, BADAIERER, ENMTERBIERROHBLT
Holt SCRATEEARERL - HI4n:

0234 | Mg T — 1 B FANHE - 0234-16 | ZT7—F (O -
0361 | BSKR—H, Ftaz|4x, 0361-22 | WS EFEEE T1IR,
0156 | ...... BEIHE . 7 0156-17 | FH—"1Hhk,

BRA10234158 2 JLFBIIHE, B SCRACKILME BMMEZ B L Z /AL T 23, Prilip s
WME T — - TA10234-220) “Z7 EF T IER R T MBS BRI D) IR LE R - 5B B
AJ01615E AR RN £ T E AR “H i BRI, IRIEFRER S HR R, AL REE R~
FO R BRI R Bk o ARIEE AL R AMULAS BT 98BN, LR <R BT <) .

X EVREIAEAEIE AR PR, AR A H RS IS N = — MR E B SC,
Rt NSeir bt FH I It (RO AR, 2011) o TS8R 7 ) B 2t 1) o AR Fh ol DA R
T, FEIUAERRDIRE AR L . BRI E SR T LR R Z R SRR

F=, BELE PN UAE. BN URARWILASH —MEEAIESCREGRA, H NI
SR R AT N LT, WA —ENEEER, BEREARA, W
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0319 | FkgET, 0319-3 | FREFK,
0375 | BFEUL: “BRMIAREZIRER | 03754 | B Ui “FATEEEFRT FH
mﬁ°’7 %077

EREEREGAMELT, T SEmx A LT YRR, BEI—FRZ
T, UE AU A TR B AR RN R, BaAREIZIE BT E g - BRI . BOkCR
(2012) ~ FFECE (2018) fEXFRENSRIR N 48 AU - X SEPR Eg— s R, RISSK
B C B A AR R &4 T BUREIE L (Levinson, 2000) -

X615 i E LM SR — MRS, EE:

0172 | BHEMANTFHAER FHAE, | 0172-30 | BABTHEASDBERNFEA T E,

B, BN ERE . FEATHHIRTRROSRESRSE, BAEE AP EEE RN
NBEESH SR, W

0120 | MEIRBFELI2N/NTEE, 0120-1 | NMEIREERALT T/ NET IR,
0217 | 2090 Bi)E, ACHERIET K, 0217-4 | A, SRR T Ko

F— AR B EFVIR KL B ORI TAER k12208, AR @RS % . xR A
FAAT “TJLA/PE XS RR A T —2EF R, EXENRA TN EE TR A RIEA
DU ARG A A TAER 4, S5Ea1ERS%R - mE _FI X CEEEHE T 2K EREHF A E
B FAEBEN AR FIRERET S B A SSERUIE FH IhEE -

XFERE S S & — N BRE S ISP — MRS, EERIE SRR ER
RERAMKESYE (Channell, 1994; Ruzait, 2007) - HKF (2012) MPEARXFRELSR ZiE1E
A <1E AR, BRI — R B 451 O Y JE 4 70 & Bl e s SR B ER A m] REAR T, # A — 1
FRESE S, NEPRASE R PEGEEARR - XEFEMAERA TR F3CRF, RIS T—14
5 -~ R A), ARIMFIXAEARNERHFERT R, XEFXMER T — S, HRRZE LK
5iaiE - S EE — R eUE -

DL VA T 3850 BMmiE T R B ) B4 F 38 o MR H 2 B R AV B AT DL E AR
WpnAEERREES, AU TIERE— A ZBEZERZE, RIESE AT U3 R
T HEE T R RPN o XIRUE T B - SRS (2012) < B (2015, 2016) RORFATLE
W IAC B[R SR RBR TR R AIE KR, AR EE N 18 AR E S B R T
FEFEMAIEIEAL - Rk, SRR LU A “[F) SRR S5 00E IR T3l 53] SR F1R BRI
LN -

A, BETEFES, SWIEH T CEELE (21— FE xR (—XE
W), FERTIERIFAXTE LR RTE RIS, DA S LSS LS AR B - SRAEFRIT 5,
SRR R RS T 2 518 SCRERUIAE A 5% AR S8 B B P 0 E P s

3.2 HEHEEA

Y R ZHR B EY: - BRE2ES TR R U0 FIPGE “E R A7 M R R R &R B %
FEIERRE « MEATNEIRSCARFRIE K EAINEE = BARFOERE . AT RS RG] T4
HELF3 N T

F—, HSFFIBITHE L Austin (1962) F5H,“FiBITH B ALRFEIFT HEFR
TEE N BT HIENFERERERTE T - EE BT A Y, g Gad HiEEE UE
RE-TREE, SERFEEIEE, wiEs . 4%, AXTHABREEFHE LEM L4 461E
SEAEWT H R -

FEARH I — 7 55 AT A L B A — BT SCATXS, 4

0452 | ANHFHLHE, 0452-9 | &4 K5,
0226 | #EAMTLZA - 0226-9 | RIGHE BT AAE -
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A2 EE (UWIEA) MM A (g A) “9EL, XEEARAR, MLUET
=, TA0452-9 B A RFMELIFIEE « X NGB ZAVTIE A S LikE— DR —
—WRAAZL, R - ARG, BILFEME (XRFETH) | XEnE S
BT ARE L, RIEEAE .

basxEefxt Z [AFHF AR EMHEA N FEE L, EEERR—DZRERE, K8 T F—P%
ENEEOE

BAh, BE T IORR BRI E B TR TR S,

0375 | BEE UL AT AR 2 RETE | 0375-30 | BRI AR
ﬂjjﬁ\o Y

0309 | XZEU: “RBRITEIHEZRE]ZE | 0309-18 | BEB R LILMEEREZEE
JEAmE. *.

a0 bR ET LG 5 B RS el B R BRES BRI PRI S EITN -

seoh, MR M EET Y, AR U UE AT 6 A B BE B B R L (R
#E, 2000) o ERES, EEHELFOEY YRR A FE DT, X R
—MEIET RS HHE (2006) IFME LHETEEFREEAE -

DU X BRI At A 2 R PR e v — 2, 5

0185 | JFoREMMAIAHFE—1 - 0185-15 | JERA &I EIVARLS
0174 | REREHFE O REz, 0174-14 | Fw S X AL w]HLAEF 1T,

WEFA)0185 “E WU i & &« SR EVEAN, tH50185-15“F N A RINARL & MIF #Y
AT ]

B, GEIERH R . ENSMECRBZE £ (WCarston, 2002; Wilson, 2004; 7K
P, 20085 ) & BRI B A5 B 5 A AN ER A A R AN — R B BYR IS — S R AR,
B FRE RIER: € FIE R &N EATHIT AR ERER L -

P, HKF (2012: 79) $EH T EE Sz A FE T 98 H 758 K8 2 MR B FRiE B
AR, FEREIMEMRIEESE, “SEN] GEEHRRNAL) #ATARRERERM L, FHEAN
FRERERWER", SiF9sRABE MaERYT 78 WAEE . FAUER 98H 7L X AR E R
WIRTF A B I TR IR RIS .

DL S 2 R AR _E SO B HES 1Y, BRILZAMAE ER 4 B R )75 B B T UG BT IR
&, W

0181 | FHRE IR A MLE A LI, 0181-38 | Wik ERME—KZ F,
0516 | fAEIFRABEME EASHRETIX | 0516-9 | ERANME — K AS 8 TIE
BIAET - 7,

40 10181-382 M BFSUAF 3L “id Al 4 A BRI, b B)FHLES A IELFARER” ARFA M 2 1 RIHL
Hr“—5K4 A« 0110-23W2 W SCRAE AR TAER) BARR KGR 12/ N

B, HEFBEE L. Grice(1975)1& H#21E F 1-& 1R RN S Ea M EN, 375 8 i
W~ prE N SCHREM AT SEN]; HIE R « fOF - SREFLRIMBHAEERER S
TEE TR, N J9E S 2 v E B At & 7 A PR 8 S R o X Sl T MR 45 ) 1 T R A
EAZEE B N HE AR E S MR TXANEEMTHE CEFRESHER (Hk
F,2012) o FREEEE (1996) - SEHHEE (2002) IAHET . UAFERHRESEAEZH, X&
EREE AT UL E SR -

FAMTINFEA i B — LB R A AE 7 ORI S Bl
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0505 | B —K, iz HETEM | b, 0505-7 | H—RMIREZ,
Ny = 0190-35 | (HAHZESHS,
0190 | DIFHLE &S 0190-14 | TN TERRIZL s,

B2z, ULERPIIMERA S, A ZREEAEEHEFELRZEE LEE, EEEARRE
RGN, MEEERMERRSERBREEIZE, BN RER . XM RAERLR O
KIEE - BERETERAE, mMRNCPREELARE OO 2" R, bR AE =
Wt Bani A, SRR AR BR T 2EAEF FIRZ AN, A H AR E FFRAE S
=K

B/ °
4 5B

ARLHIB R G R AER N B A RE S N EEH HRRS IR, FodRIES KT T
AR E RTEFE L . AT UE BIFESHAIE AX — R R A, B2 — BB o0l S v
WBUESE, T HENH AR BB ARSI S - W RIERS €5 id A% 5 T fede N
EIHR, MPHGL R AR WATREHZ RS LI MR T U LR RS - 1R 50E L
TC 2S5 HRR T AL B E S MBS, ML AR ESFRAE SR
B, SENCA B AR SR A A — RS, B2 R E I SO R BRI 2 RIS
B A O BRI K« AT I, RPRE SR AR T R SCE IR AGE 1R, 1 MR Rt
N FPRESBAE L LR R AT D — PN EEREE -

MAEERFEAIRERAF, REGI ORGSR A B TEARTENrR R, H
ISR AT EIER E B HI A R ARG, BIEE SRR 1§ B % R TE BUR 11 32 sl BR i 1
TER « JXEMET B4 (2008) HIUEIE——EF EehH IR SOL BB IS THRIE L. 1T
W, E S IEEENIE S REAREIOR, BERERE SRR S A SO, THE ST
A S~ A1) SORTT 2SR 2R - AR OUR B LA 0RO, T TE iR R X SeAE S R iz
FEAER R ST -

A, EEEZRHEAKERG, HEUEERA - ORE & ARG G 2 # o
B~ “FSOERCSFEE RS, HEZERHMATLUAGNA3E.: (1) FEETATARSHEMSR
HIE CAEESE S AR, (2) IR E T IOERANR - BHRE B EREIREIEE S AR,
(3) FEMEE—ERIEAMERELZEAR -

H—JE, N ERERRRERG) TR LIRS, 1 RTEEAHE AR SR a7
BRFRA 2 BRTIE S RIS RS S, Fratt— D 5E iH B S N %
BEIATY o XA BN | — D SRR R R RIS LSS 4 IR R R R B R R AR AT
B, ESEIITEHERHIR A R AR, AN B A AR LR SRR [R] IR ]
MEETE T AR BRI AR A RRR DUGEEFR; BEAIERIREO <, B0
AADBE SRR« AR R EDy BNE S B D — M T OB S, BREEEA
NRCR, EEERFIREEEE PG MR L, EAARERERPI - @SR A
WSS - XIMERMARLTRES, GRHMRIEISRE - @0 - RoAR H LA
A B 5 BIBF5T % — 2O -

SR, AR —TISEIR, AR . ERRE L IR EBEEDN R IRTHE
g, MRS RITANRBEFEFERES - HNASCHRIEEARFHHER B S HEN A
f), HERENERAREMEDETIASSE W ERMRRERMERED - X5 IMER R AR
RAKHIAFE, HRARAE ARG TG ERER — D E A .

o
ACHIRE BB TREMAES:, FrLEGS -

22 CHk
PRz~ et X#%2019 DOEAMAETE XWFR RGN,  (TEREEERY) H8i.
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BRT %}EE%\ FREE - EFHE 2018 M P Z N — P IOURE S R R,  (FXEEAR)
SR -

WS 2011 A)FIEME AR, (BB S -

ﬁﬂﬁ%%\ﬂgiﬂ%fﬁ TRENF « BRBUR 2013 SIABRBR MGG HLAEIE 5usRE, (BRERGIAIR)
38 -

EAE2011 JIERIE SRR, A o
ZHEM2014 FEHMEHEZHN,  EIHINE) 3.

(ﬁ\ft‘ﬂ;’é ) %%ﬁ;q TR AL - XU 2019 FOCANERANE SIERINEMD FRAIB R, (BUER¥
SHoA -

Z5ET R REAR 2013 HFTERPOESIAGE R AR MR ER R,  (PEEERE) F128.
BrkE 1986 MCPUEREFERAKEE, (FEIEX 28 -
XIFA 2014 BT 2FBMFERGHR, JCRBR KA 28T .

XIBHE  5RETE - et - PREEIN 2018 JFUs EETREE G RIERMREORBOT ., (PXUEER
i) ol -

DM 2019 BT HEMEMERERITIENG,  ACRSCE KA LA 0083 .

A 2013 ORI IRMA SR,  (ZEREAZEAR(EAEEREM)) 48 -
%~ SkEBAN 2012 TRNLE R RAGAMISRERRIL,  (OMBFET]) 4l

Ptz 2015 LR SR R AESBINE S RLHI SRR ST, (OMET]) B4
2016 AL SR RRITELAE SINFAERIE,  OMEH) 1.
FkF2008 ECEME S RImRVESOES M,  (OMEHEE) Fel.

HKCF2012 FHCIERSGET, SMEEE S HRR -

FERR - 3B AR T 2017 ETIESURIISCAERIRG,  (FUER¥R) F14.-
FT2017 WIHAESEXRE,  AERIITERZAREERIER)) 28 -
RILKE2016 7= MITIRIZHE AR SGARIRR],  (FIUEE#R) 4 -

fibrE L1966 (DUEEIRS) |, RACIE AR 2 HARAL -

Rt 1960 TEIERIS R, OMEDIT) 3.

% BB 2018 PUB/NAIMHGEXR R BALATST,  (PUEB¥AMR) F1-

WRIRF 2015 ETEARMPLEENIE RS G TIENISE,  WR/REE DAL R L2 (083 -
M1£2006 =7 B SCIMASC LR AE AT, BRI A0R 3 -

M EH 2018 VOB AL IB AR IE 5, SMEBEE STt -

SRERZN - 12/81993 RIERER],  (BURSME) FH2li -

BATERT « MIHE - 2242009 BREORII,  (BUFEIR) 8-

BAHEET 2009 EETFHT BRI G EREARDF,  W/RELRAE 28T .
SRTEE 2000 PUBIETEPIRMRIIRBL LEA M, T RIMESN R R 218 22 A -
SRTHIE2002 & REIRAMINUELATINEH,  (ESHEESHR) H3W.
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T [0 POBEAE N SR 3 F I ML B TR A B

gRAEES, RS, Bl L3, RS, ALAKHEY, /R 563, EHEE
HERAGE RS, RIS E B ER ¥R
LR E R, FEREER
HERUES K, B S RIREE RO
HER TR, RS

W

EAAEESS BT BNE S GEBUR BRI U IESCR P RIEF - $15 FETA
BHR o S ETF 2 ERDOE RIEE LB T IR C RSB RIROR, (BAEEAmS T 22 5] 1
MEEIE, I TEER . BHEERSE . Hit, AT mPOEE RS B HE]
&, RIMAEEEAEE, SARRHERY > PrLRERR 2 BT AIE, T
ANE DR ) & BRSBTS - SRIREE R, BRI ALE R E 2 )
BEANGEE, HREREI R -

K. EVRAIEE . ML DOBESIE . SUEUERN

Personalizing Grammatical Error Correction for Chinese as
Second Language

Shengsheng Zhang!'®, Guina Pang??3, Liner Yang??3,
Chencheng Wang*3, Yongping Du*, Erhong Yang?®, Yaping Huang!
'Beijing Jiaotong University, School of Computer and Information Technology

2Beijing Language and Culture University, School of Information Science
3Beijing Language and Culture University,
Beijing Advanced Innovation Center for Language Resources
4Beijing University of Technology, Faculty of Information Technology

Abstract

The Grammatical Error Correction (GEC) task is to realize automatic error detection
and correction of text through natural language processing technology, such as word
order, spelling and other grammatical errors. Many existing Chinese GEC methods
have achieved good results, but these methods have not taken into account the char-
acteristics of learners, such as level, native language and so on. Therefore, this paper
proposes to personalize the GEC model to the characteristics of Chinese as a Second
Language (CSL) learners and correct the mistakes made by CSL learners with differ-
ent characteristics. To verify our method, we construct domain adaptation datasets.
Experiment results on the domain adaptation datasets demonstrate that the perfor-
mance of the GEC model is greatly improved after adapting to various domains of CSL
learners.

Keywords: Grammatical Error Correction , Personalizing , Chinese as a Second
Language Learners , Domain Adaptation
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1 58

AL EE (Grammatical Error Correction, GEC)1E:55 575 H e AR R AEEE PR A ~ 1
FPEEtRiE R, IRAEER AR X R T B EhlUE - B RASWEAZ— A RER G
FERA T, Fi R EMNABEUERA)T - WELIFTR, BT RRAGHEA, B TR
RAGHEH, HA I FORBEEINE - FEE N LR RERORBIR A A AATHY B % 4
&, M ERES OHEERNE S HMIT IR R N — %R, A LR HE R
BHAE . IEMEE TSR BRGSO — N EES S, MNREAEEPRAE LRI
WEE &S R REMAL, W5 T REMPIRE -

FN: BIRARETE BRI R IR, (B RERD I Z TERE
Bt EORASRERTRHB AR AV 1), (HRERIE A L BE R .
L. EIRLN S R ST HL N i R B

Lee and Seneff (2008) & ¥, 1B >]FIDHEIEEE IR H 2 AT ELE R & 1 -
flan, BRiEE HE IR EEIE N 28 5 R0 ) & W A i A e o % B BRI
B EFLPHRXREIRER, TUASMREGIES % RAANERE . T2 ETIRE¥>]
#1771 (Chollampatt and Ng, 2018; Junczys-Dowmunt et al., 2018)RFiE AL 54 #1175 £ 7
] (seq2seq) FIHESS, L HH 22125 B 5 (Neural Machine Translation, NMT) )77 {4 AL T #l2
REEEA T, @ — MR A FBIE N R A FoRSEIZEE, JF B AR — M A4
KR T ARG AITERE - (X T seq2seq I T AR E U A RERIG S B AVIERE, HE
B R R ARG R A8 B AT AR T H B T SRR IR R - B4, Nadejde and Tetreault
(2019) 156 FH — A1 45 R B PR AR 78 AU i, & B RERA T TR o AR 1 RF i VR 2 B
BAE RFEABEE RN I T I ENENEMSER b, RIMTEEME RGBS THE
FIFEH - H2, HPIEXPOERIBEAEE /1 (Ren et al., 2018; Fu et al., 2018; Zhou et al.,
2018; Zhao and Wang, 2020)#BEE FFAE—MAIAUEL, FHARXITHFE AR . BT IOEIRES &
BEEANE, DOEKPEE RS RS EEKCEERNSEIOFAMERN—3, ZHZ e ERE
IR R, MORICE M DOEE RS BT %215, REMEUTEEME, @I > iiER
— B A B RGUE N BIDOE S S B AR, GRS B %R - E%, JEXAE
LR~ ARIEHERIVGE S > FHILR R D BT IE -

NEAESE M TER S G, B, AR SOREEDOE S E B AN RS VE R AIE0E M 11K
&, HFWE T AFRSUDOEY ) EBIEE - RNe, ROCREEYUEESIOVEIE LS, @i
R — R A TR N IE R A P B 5, IR T Transformertt 58 2844 /Y o SOHE T
AR (EIRALet al., 2019)1F LI . K5, FEANFMBAIEGESE LRIF T 5L, RK—
A TR R 21 B R G008 N B AE R A AT, X AN [F] AU DS 27 31 38 BT iR B iR 0 AT 2058 -
SKESLE R R, A ERALE N FH AU, AR R B . B,
2 5] SIS BB ~ BREATUEGE N AR T DL S BRI - S5 R A0S N T 43 Al b B R T
H1.92+ 1.73+ 1761 EH 50 55 -

RICHIFEETTRAAN T -

1) HIXEE HE A POEE NS BT 22 I M EE A, AR ANFEEERDOE
S RIEATEEE;

2) TR T ARSI DGE 2 1 F WREEE P ARIGRANINR B A 21 BT S N B PGE 27 51 & AN
[l s FOPERE

3) FPEE A BRI E N B POR 2 ST E AR AT, AR R BRI, BRSNS
PR EAERL, JE TR BT IER A B
WICHIEALER . F—TR51E; BoTNA T AR EL B REN SU80E N 1) 75 7%;
FBETRFEMASER R E, FTE T ST A MER R A SRS R, BT
KRINE, EENETEACERNLE; REZEXHELEERRD -

©2020 FEFTEBEFT¥ERS
RHE (Creative Commons Attribution 4.0 International License) ¥FA] AR
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R

2 HE
FEHRE—NEKENMPERATX = {o1, ..., oy J— D2 F RS, £ THEN
B BRI AR I3 ) 7Y = {o, ..., yn ISR IR R R, A =K1

N
p(Y|X7 d7 0) = Hp(yt‘ylt—l)le7da 9)7 (1)
t=1
HrhoREAMSE - HRIEMadotto et al. (2019)f)TAE, B FERFER RIS E0E N E2: > 35 14T
Wid, SRIEERERE AR H A F RS, A s2:

N

p(Y|X;04) = [ p(welyra—1. w1:013 64), (2)
t=1

HA0 o2 0h 2 3] 2B AU E R LU IS H - 24 5] 38 AR 2 000E LT, WnsE - BHE
BHEMERHEE -

Y S ZYi] . <eos>

Decoder

‘ Add & Normalization

1

‘ Feed Forward

Encoder | ‘ Add & Normalization F
% Add & Normalization l

T ‘ Multi-Head Attention ‘ Nx
‘ Feed Forward ‘ T ’I‘

Nx | ‘ Add & Normalization }e

% Add & Normalization ‘

T Masked Multi-Head
‘ Multi-Head Attention ‘ Attention
T T 7 T 7T
‘ Positional Encoding ‘ ‘ Positional Encoding ‘
T
| | | | | | | | |
Embeddings

wH A &% . <bos> &H N ZF .

2. Transformerig k2 FE R AR

ARICKH R et al. (2019) B EE T Transformer s 52844 i) 1 SCE TR A SERE AL %K
BRI LA 8 0038 UE R, 78 AT BAYB TR o I 28y 108 HE BLAR)A 5E V 2K [R] R
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Transformer (Vaswani et al., 2017)88! & B T £ L i B N L6 Bseq2seqE U AL, 40
F2fi~, B2 (Encoder) FI#EIS 2 (Decoder) AL - HH mhidas N HE R ARG AX,
R 222 MR oy, B MEERE S RS Z R A, 0 AR 2 2k BRI HLHIR 4% B A BT 15 M 2%,
P& Z [AER T A — L FIFR 0 5 - RS BRI RE 2 NSRRI RS ERAE A, BT 25 R4,
5 Gt as AR B2 MRS A A & OE F Jwid s i T I B 2 KER I - SR as rO1E R
B NF IS oy YRS & 1E L a s, RIS ERARTE L — I EP AR ARIERE SR R =
RIS [R] A2 AR HY B TRD 8 AR X R FR S FR A — N Ie R BRI (R 40 A H P e — B2 /R
NERARIL Y] . LIRAet al. (2019)FF & MEH A Hsh LS 58—, DU RIg R
WHE S B RIRIARETT -

— e R HH 5 2 T H
[
000

(-

AL R Gy — 22 ] B HTR

3. EIAAIEE RS IUEE RS

HSEIMEMEERAEE, ASCRAIER 215K, R — AU i B VR A PR AR AL 1 N B )
B ORAESUE - SRR ) AR E B R R — AU BRI S, 4 3] B R AL s £
B, — MU R 5 o 3] B R AU R E AT UL SRR S8, R R B R N 2]
) E WL . BREIRRE: B S0 — U e R IR A SRR 0N 2R, A
5 )RR USRI O R AT OR S R B D )0, B A B HEZR AN A 3T R

3 ZRRE

3.1 HiEE

AL E JofE Lang-80 %5 5 L XM INISR, IRJE 66 FHHSK 1 oy Si80E B 1
& MM BIREYHTOE NS TIES I IE RS, HHEERDUER AT T 418 - 3]
M EHEE A FHBCH T A%y, ERRBEEEIAIRS (M jieba? 018 TEX BFE A 72575018,
I HiZz T A R332 (Byte Pair Encoding, BPE)? (Sennrich et al., 2016) i — 5 fR |17 %
Ko, DA WA FIAR 5 3% 17 (Out of Vocabulary, OOV)H[A]# -

JFan T I BRI R Rt & T .
515 B A) F R R R gk T .
BPEHDEHIAIT IR 3 1Y JHe0 5o B g%k T .

# 1. — AT jiebas AFBPERI R B

BRE T HE FRATTREE  BRUE R RS
Lang-8 1,095,985 14,352,734 15,090,960
HSK 88,509 1,783,487 1,768,823

* 2. BURSEFE

%https://lang-8.com
"http://hsk.blcu.edu.cn/
“https://github.com/fxsjy/jieba
3https://github.com/rsennrich/subword-nmt
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HEEE

WRIFR, HHT —MTFELHAMBPELUG LR, EF QafF5RrYFiHTsS
N EITRE—MAE - 2t E R EER SR AR LR 2B R -

36855
35000 35000

35699

30000 - 30000

25000 & 25000
22230

1%

#2 20000
£ 20000
18006

i

® 15000

BHERHAH

15000

11418 10000

10000 -

5592 5236
5000
3794 2880

5000 - 2626
B B2 B0 57 414 85 470

0
0 - - . - E I AL PO S i s
T v T I S WP ®

(a) PUBY ) ERAEHSKH I AL (b) D& H BEAEHSKF ) A lE UL

40000

zow>

35000
30000

25000

15000
10000
& & ® A 53 &
w
& 1&“§$ﬁA of Ea o

(c) PUBE ) EHEFERMEHEAHSKF I ATE

FHEHENFRODH
8
8
8

N s — —
L T

B 4. HSKH AN BHE USSR AN ERE 1) A7 R0 A

FANTEEHSKEIRE F 5T MEAE R4S R EOR 5 14RO [B] BFE FO4F0 A [F] 225 (X
B EH B R ESCE AL - B TR IR ) & WO EHE RIS E B T BATAx, EfEA
SR A KA FEWE4A() R, SN EERE SN TFEIEAO) IR, & NFRMEE
HIAFEn E 4 (c) R -

3.2 B3

FESRES T, YRAD SR AN JEE AR D 28 IR IR N IR 4ERE R 512 |, FRAD 2% A% AR H 1] ik
NFERESLZANE - RIS MFESR L6 MR, B IMMERNEZLERENEENERE Tk,
T U5t 2 HO4E B2 K/ NR2048 - LB Adam, BEFE (0.9, 0.98), warm-up 4000, 23]
R E RGNV E R x 1077, FERT4000F HIIGRH, KRS x 1074, Z/FE S5
TEERNZEE A, Dropout 50.3, HHERIIA/NNL2, HANItoken® /4000 - FETIIIZRI B,
FATRIERen et al. (2018)I771E, FENLM Lang-8HHE 5000 AR E N EIESE , HkBUESIESE
R E R BTN GRS o ERORRT B, R BUS RS R A BT 5 AR B AN B 1
AN EE P A E R S BT A EE -

3.3 FELREA
KL HIFELETIE A, 25

1) TofH (Nadejde and Tetreault, 2019): 1% 5V B FH T SR AR AL 24> Qe i 5
A A) TR T A B
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2) FEHL (Nadejde and Tetreault, 2019): 1%J7 EEFRENLH N HSKEHE 5 H i BUS &40 [R1 5%
ERTNGEFTTZE, H X LR TR AT AT ROE, RJER & S ik
EFRA T AT o SUE0E B A AR EGX D B LRI AT DAY B FA 1B TR A A B
TR RE AR AU R IR E R B HSKER S b, 105 A0 454 A sk o b e

3.4 TR

IEWNFE R Alet al. (2019)F2 2| HFIRZ B S R ERASS SR g i PR IR g o %E , AT
PAR T A TE R A S (R . BT TSR FIMaxMatch(M?2) TEGTE Fy 55050, RIEF 50K
ANBIRTRERL AT RE o T B R s TR BB m2kS S, B R RIE R B A R A R R 4
PERES . K, BAMEAERRANTY TEEHIET & MREmM2RE A0

4 KR

T IRIERR AT S A B, BATHE T A USRI EE S, R IENadejde and
Tetreault (2019)H) TAEA AL E, AT R4 s D A e 5 72 FE8: 1:2 EL 11 3l 73 9 )l
URER . T A AN EE -

4.1 EIRDUES S B SRR A
HSKEUR SR DUESE ) FEAKE HA~ By CFIN (NRRTL) WANSER, BITHEAN%

B 1,000 AT AN DB R A B I i A5 1F T BEHLAEKS, 000 F47 £
FHERINZREE, 1,000FATAIRHERIT 4 £ -

S| THROE RENL | EREIER
A 18.53 38.45 42.04
B 22.44  41.02 43.19
C 24.56 44.76 44.91
N 23.62 45.84 47.63
SEET 2229 4252 44.44

% 3. AFEISER ERIZER

LI LERUEIFTR: BATSERAESRA LB HREESER3 59T 50 5, ME4(a)d]
DIEH, SRANA)TFEHSKHEE RPN, MERA RSN, XERHAT MEIBEYEE S
HEEMW . EZRCLE, HLMEIESEARNNAERA 70150 E 25, NE4(a)FTLLE
H, SERCHAFRASKHEERLEZH, BTLAEANTE EERAVF O T HEHLE] e &R Cr
WEMEREZN, XREMAER T EERCLEARARH/I . NEBMEREREE, BRI FE
PURBHL B AR = 1,920 B 2 4 -

4.2 EXPUERS)E BB TR IR AR

BB Toho Rl | EN R R
HhiE 23.84 44.25 45.58
Hi& 28.31 46.19 46.47
FNYRTETE | 1474 30.25 35.23
Bl e 18.61 37.93 38.28
P 21.38  39.66 41.39

4. AREHE ERIZER

HSKEE R HIAMEHE DOE ) E R G, ARk R L M4 eRiE. #3598 -
HE -~ BnsEis - BRvE - BA X4 AR B EEE 5 AIRE LA 4,950 117 A% DuREdL

‘https://github.com/chrisjbryant/errant
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B AR R (B B E B 45 T RENLIMEL3,600 ™ FAT AIRE RIS, 4501 F4T AIRHE R IT
RE -

SLISLE R ANFRAFTR . AT T IEERT NS BE L R R A i 4,08 N 40 5, ik
THAME . A, FEFINEEE E AR R LR T B REN R T R A N 1551
S, IRTEAMEE . DUE S5 R Ui B ATUEIE AR BE R FH AN DR BB A B AR T 5 B B HSKEL
EL R ARSI E ST T8 - WA RRE, BATHI T 1L L RE L B R AY R
HI173 1 E A5 -

4.3 FIRHEE ) SR E R AT RO PR T

HSKEE S A 6 &4 S RAaM BB AH G, HEs6MEHE-FRASHER, AEH
AP EIERZ KSMEE-SRA S ®iE-C. #iE-N. HiE-B. HiE-C. HiE-N. i
IR [F] B B -5 2% 2H 6 53 0l FE AL 11 B4, 950 S A7 A6 s SR ERIE AN H B & RE E R L
THB,600 AT AIRE R IMNGREE, 450 FAT A AEAIT 4%, B~ C- NEMSEHREEYLA
B(3,600 1 -FATAINAERINLGREE . 450D FAT AR ERTT 25 NEENLEEEARTIAE A (BRI -
BHE R NREVLAE3,600 AT AIXAERIIGRE, 4501 FATAIRHEN T 2 £ -

HiE-C ®hiE-N HiE-B HIB-C HE-N| T
TCA 23.43 25.00  24.01 23.78 25.11 | 24.27
BEML 44.67  44.64 4313 44.71 46.37 | 44.70
&5 44.50  47.80  42.33 4572  44.66 | 45.00
BHE 44.92 46.69 43.96  45.27  46.83 | 45.53
BRE-ZE2% | 45.83  48.26  43.34  46.62  48.26 | 46.46

# 5. NEEE-SH LRGSR

SCISEERANRSPR: BTV IRAERSIE-N L B AR T T3.62 1 A ., HEBiE
RIFTLST AR, BT M EHE-F0, BEHE-FH S - BEM R TIRCR & B
He; £HE-NLHSERENRE 73.6010F0 A, fHE-FRSEFERHEHLRATCREY ERIH
B o NEARLERAE, SN BHE-FRRT I AR S 176 0 F 0 A, HE M ESE
FHERE 146N E oA, SN S B S H0.93 N H 20

4.4 SEREERSNT

sy | I KRS N, MR
i T, M e R
| B, N AEARBFAINE, SRR, UG TEE
BR | sty ek R .
- o G NN TR, R, R EE
G T et
-~ T B NEA B RIAT, R, TR AT
HKIHT, (AT RE 2B £ 1 -
e | B, S A NEA RGN, RN, MRERAEE
EREIRA | wow’y | T ie b T 2.

* 6. NFIBE AR

MER3ATH, M LB AR, AsoE M R P REAE SR A LRSI i 2 - (RIS
FENT SR ARV L BRI AT 04T, ANTAT B UL s R — PR 18 R 4 BB T i K 1) 1 48 2
BHE BRI - ER6FT7R, A T & MR — VEIEEER A TRIBEEE R, A S
FORMEMNE - WROZRE A DA HUBENL AR, Siitelid B AR R EROE AT & DOE F1E 11 -
Pt R BTAA B ERNE MBI PUE 2 > B RFHE U UG, B2 BR A 45 R T PUE Y
ST RIS -
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5 HXRIAE

ROUTEEMEE TTIEFT LA AR 1) ETHA) (Bustamante and Leén, 1996), X877
TR RESOR PR LREER R, 2) T RITYLESEIIERT (Brockett et al., 2006), 1XE2J774Kf
?&%%E%M%W%E%,%ﬁ%%ﬁ%@%ﬁ%ﬁﬁ%%,Wﬁﬂ%ﬂ?%&%%?%%
PERE -

PEEREEINRE, U2 FIEIFI TR R A EIE IR, X T KR
EY N — M Hseq2seqtE S5, BIARGHIFIA R — P, Filit2&— 15 . Yuan and
Briscoe (2016) 5% — RN & BIFEETLRN 2R EL B ESS T, Ml 11568 AR 16] Fp st VA e 28 oA
R — D ETER ARG ENR I T, R T E TS0 LA BRI 2 B
o Jiet al. (2017)FHBETEE IHLRGREIIAEE, ZEELEL & H BRI TR HE S
RAIEHFREAIEE R - Chollampatt and Ng (2018) 1 —"1 % Z G TR ImiE- 15 a5 1 225 P 4515
BT, HEEE SR YE R RHITEHANT - Junczys-Dowmunt et al. (2018)RF 5%
AR IRAOYLES B ES5, FF B TransformerFE 9 2 EEIEEEL

X RIERIREAME T EBE A HHBUSE TIRERCR - (BDOEFRIELEE 7%
X, BFEMEA 220 ER B RE S LS B I0HE 2 (NLPCC) 20185 A T X
BEEYEIFINAESS G, ML T ZDOFIEELEE 1% - Fu et al. (2018)>R I 1a] H 2 B AR HY
ST, ERE S ER B REIR, - WHRE Transformert& 8 21 1E 5 4 1B
& Zhou et al. (2018)ff FHZ MERL LSS, A RIRETHN  SiitffE Mg, B siA
BRI G RRA ML R - Ren et al. (2018) & TH MM 48 seq2seq BB 21 55
K T subword &% (Sennrich et al., 2016) 45 /INA| F AL fF ARG KA Y] - TR et al.
(2019)F2 i T £ T Transformert 3R Z8H4 1) SOE AL BERTY 12087 i FH BN BFR ZLE M0 45 5 A
[R] o £ AR F i SR SR AL IR SUE RHIBETT o Zhao and Wang (2020)5R FH s #ERS #077
IR LU EEVERE, ZE VISR TR shASHb A 4R 0 A0 7 I A S RS R385 £ 0~ A7 A%
{H DL X SPGB IR AL B T IR IR X DUE 2 21 & W M R A T AR

JEl/INEet al. (2007)EXPOEIE N BT ¥ ) B NEAF BRI, BHETREEN
BV EEE AN — I EZER - ERPGEY I E 25 B ILH AN - "X,
RNIETE ~ #6515 ~ HIE - BEESIES P WE /T LUA 521E, DO <DL 5 H 2 A Al LA
WEER - AP, Swan and Smith (2001)7ERT Z 15251 & MZEH R L BAR B1E S EE 290
AFREREER, AR E A R EERIAR TES Z AR S BTt . HEHERn it
%o Wit ERWEEN ZEE)ENUIG, WRozovskaya and Roth (2011)1FFFNE DL
KA [F BEE R SE1E 2 3] 2 BB/ iR B R AT 2B, Mizumoto et al. (2011) & 324 JIZREHE AN
M E e A R R BB, EELE AR RIS ELF; Nadejde and Tetreault (2019)FF%f 3
BIERE SR T MEEELEE, RIREEA R ALE N 2 2 5] 3 BN R 4F
(R R B2 L

6 S5

ATCETRDUOEAE SR IR T 1S, EIRGRH T IMEEIRAEE . FFREEAEES
EIREAESS, (T Transformert 328 H) B H SOEA A BB AN SR AT AN IE - O T HIER
HETTER A BN, W T ANFESUARIESE, FFEERER S S T IR A A R TS P R 2
SJEANEI A, SEIL MM TETA L B o & U SR b - 2 45 SRR AL T AR B AE0E R
WIBLAARTY, RIETRL B R GUEXT 22 ) 2 WRFIE B LU 7T DUE SR B0 2 B ORCR -

B

I L 70U 5 R 2208 5 B IR R 2R G138 oL I H (TYZ19005) 1 E %K1 % 5 B AL T
H (ZDI135-105) W AW 50 B 3L HF -

22 SCHk

Chris Brockett, William B. Dolan, and Michael Gamon. 2006. Correcting ESL errors using phrasal
SMT techniques. In Proceedings of the 21st International Conference on Computational Linguistics
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ASLYAGN T R AEAAE R AER R P RITER, SRR T A0 ROF P AL, F
i i AN AR T A SR A5 KBk E , AR BRI Bt AT T2 T AIAIST T 60
RS, Ed 2SI R LR & T AR N E. =4 i ) 2 R (R =X
By REA . SR F, BT AR RN S B)E BRR S B LA KBRS EIF1E
790.94; GeitHLas 2 ] FEEHLAR MR B 1) 90 RACREYF, FUEZF97580.98, £
A RE A S AT AR -

Formal classification and resource construction of Chinese
question

Jiangtao Li!, Gaoqi Rao'
(1. Research Institute of International Chinese Language Education,
Beijing Language and Culture University, Beijing 100083, China)
eric_lijiangtao@163.com, raogaoqi@blcu.edu.cn

Abstract

This paper summarized the role of question forms in question corpus screening, ex-
plored the necessary formal features of question classification, and constructed a Chi-
nese question classification corpus by manual tagging. On this basis, this paper have
conducted classification experiments based on rules and statistics, and optimized fea-
ture combinations to form feature rule sets through multiple rounds of experiments,
which provides a formal classification basis for current questions and answers. In the
experiment, the finite state machine based on the optimized feature rule set can achieve
a macro average Fl-score of 0.94; The classification effect of random forest model is
better, and the average F1-score reaches 0.98, which indicates that the classification of
question forms is feasible and accurate.

1 55

059 2 AT RCRELHE RO B - (55507 SO 2 TR AR A 0 R 102 )
5, WOFLAY) - M5 W . BURSE, WKIA (2005) AEAEMCIERN - HEANBEITIAEIE S 2K |
FIARMETE « H5(IEIA SR B HLIRBIMARORE ) 0773, XIBA% (2008) MIitt—2¥5 58
LA S A RIS, 7 T 3T 5er 0 fO AR FLAERIRB oL - 15X K 5
i, RIS AR 5 KA B

107 - 116 2020 10 30 11 1 107
(c) 2020



HEESY

SR L, — MR AT BRI )R A AT LA R — € [l A DI RE,  (HIX 75 T R BRI AE ] 4]
HRSLE P BCEARIEN,; Mk, MEERIRENEN, RABEENLET, SR
FURFIE A S (B PR R A T AT bisatt, (A5 R f) 2 R EROR S J% - AR AEAE R 73
R t— KD, FEEAR RA) R 20T xR AR G D REX Al A) it — 25 2K,
A A B EEAETE A AR IRAE A R ), [ B BEAE 73 F g R A AR 8 a7 82 20 5 2 /] 1 B B 44 Ty
AE - PTLVEBVE A R R L, 3RE R AR REFIRZIE L -

2 [AA] B

2.1 [AJHEE

(R AR IE “BE M) (A & R B BER 7] - HEETCIH - TEBEH W - ToBETTIA]” I
Ko IRIE “HEER [ A1 “TRETT R 29 7] LA B AW ) 7 & S ou Rl a), MR E 2] T <%
TElR)" A0 “TCHER W7 X F R AT L -

Jell BRI - BRGNAL Hid 5l f) “BiFa TR FonA REEHEANK M « 3 XM A5 T
FERT LN _E RS PRICHE T DA BRI SHRIC, AREFBARIEIFI HfE H, PR SR fSE ]
BEE—HH, KAMNETREAN, RRESERNTTRREE - BrLE AT, MAEE
MREFAERE, EEMRHIREFALN, BFrLlRsE ZRE A THERE DT B2 52 &
), XHAFE AR AT, R AR ASCHR AR IE-2 58 & W R [X 5 BE R ] A7
FESE I [A] A1) -

P TEEMEY, 2FAXRA T RS, B IAF B — DY R A A (R
W) AT MESS < BEm R RS RAER, O ROGE P RRX R A TR EEN 57, 5%
BN o FIWTX —RA) T E I — A [R5 B NUE AR B T R, AR
UEAERTE R AN A BT TR AL - AR “ERE BiE TR AER, IR RS
ARIBEETIE AR ENE, ERER AR5 R A Z FEEANE - flin, “BERIRE? 7, WikA
W AE R “BAR IR B BZ AN A A), HARAS EHIEAWEE, EERIZE A
AR EVEAE, AT DA <R R TE, (EXBEEShE 7 uiis NMERARRE - Br L« ToEEm
A A5 LRANE & AR ET - T AR, IREERE RS, <ToEEmiR Bn
AIBIRARERN DHTEIRT R, WA FAS AFERER ., BB TCIEx IR EE; B
MUK B RS, “ToBenmn (7] B g A — M BE R AR A 30, X HER A FHEE
ARECEULE ATV - B, T L BB e B E <7 18 R ST P 5 O T B B 2
AT, SRS “TCHEI (R)” RA)F TESEROA N N EI SRR 52

A SCI B 74T B0 R LS B I8 & & IR BRI A0, AN S & ) ) ) ) LA g
B HIZHRER DT «

2.2 AR R

PR R U S S B, SR ORI, AU B P,
FARIF RSN R L R

AR . SRR, R, MR E 7, MRANAH B
PRI, HLAT LR M, R UR . B <21thdl AKKTIF & AERIL?

BEFRIE . ISR RS H A IR R (4 WL Ba . B
% GRS, R . SORMREE? 7

BB . IR A0 T 4, BRI R M MR, A B
RS, (BT 5, R o B R AT LUK - . R R
TR FE? 7

ER - JBH & T ET A R, FREE N, ST B e m
WIS - BRI TR
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BN )
V/Adj+ A +V/Ad) {RUEASR 2
VA AVEX YR R 7
VAX+ AV PRIz RANZ ?
VAX+f4V+X PRIZ IRANZ R 2
Vi E i AR PRIZIRAN?
VARV E T+ £ XRARIZAT THEAN T ?

# 1 IERFIEA RG]

2.3 [AAFEAR

ARSI R A RRTE, EEAMEIESEER . Rl AEE . R - EEE
WEERA TR, —BR AR AR LR E . SRR EEIE RS, XERARER
FEAIRIC « AIEAE TR AN R (7] F) K2 i 45 K8 TR B LA RS 2, 1R ) SR 50 T LA Do R
FIAJTARE - Feda R ATRRE 2 0% A3 m] A2 AT IE S [ A7 5 TRFIE IR P REB 7Y B
IR 6B A TR, FLAnAF TR (I ASERI TR, el AR Ay b2 4 .

ARIEA SR AR BUARNE], AT LU 77 T A BA (e ) 7 2C AR AR A

LEFRIAIRBIA, A% E AR R R T S S 00E i, RaASER brm e U+
RNAPEFIE RS, R TEEREFER - AEEATIRHEA &S T R ARR PEIE -

23R AIAIRB A, bR A sE 2R S SREEN . SEFESHER, FrbrsIEa
ANEREAIRFEIRA R A SR FEMAL, HAtra Bzt AR 5«2 3.

B IFE R AAIBI i AisH , S B RE B S a8 BRI AL, AIAHE ZUMAFIE IR P 38 A
g, EEWELEARX, —&R0L ML DB . [FS5 LR R A AR -

3 WA ALE R A) 5 R+ HIER

FIERT—BEFE K BT R BR51%E .. ERMBLRERGEFEFLZI A
e AL FOR A ) R E P 25 - A TR SRS, Hbsml AR5 S ]
PRI EHR AR « TR & B[R] A B AT LUSR g (] L 58 B Ja 8 AR R

T H SRR A0 R CE R RIEN A, RIS SNERG), XEEMEW D EL: —,
A LLRIE R AR I BIRE, REMS AR KIREMARILH W HZ; =, AHE R AR EERM T &
AT LA s (] A TR SORAE IS A\ B0 T T A 31 ) 7 < S T () a8 “ TE B T ]
TSR Al AT A B ER B AR A AR FFIE =K, MR ESHX = A0
BA [a] AT A2 R) A1 R e R VR -

3.1 kpEER

A5 R AR EBARE, ARYE RG] RS A2 DAT U R A KRB LUT #K -

(D) RIFHFIFEZ AR5

—REEHIIFI: H—, mARESE AR, Fl. UREEY ORBWE? 7, SR
AR REM B0 E T BRI A), T, A REF R AR — MR, e “IREEME R
W2 SRR 7, S E— A LUR S A G T A REBR SRR, TR R AR A E— A,
PRI IE SC BRI (R] AE SRR SE e, R R AT RES RIA S BRI 3L -

SR AR AN BERCN (A A 72 R AT U HLRLERL, EEMEA A RE SRR, eI
P T TR AR TR o T35 ) ) O FE AR AR SE PR LR AR B — A, AP B 5 EEm] A1)
FE, BEERAER PR —ERE, NEERGD R SEEER, B2 kR
[AIE B IRTE S PRI LB AN GES B IE R0 SR -

(2) IRl A R — N A5

NAIRIERI AN SR BAAENR R M. —REHERAF, H—REFMFEA . DOE
FHELSE R AR LURE S8, MRS5S - A THF AR —RF A, mE—PHE R
AIEIRE, ARERCH R R IR MEBLERL . Flan. Bk, REWME, RS EML?
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3.2 AIERE

A P — S SRR AR S A T, XRATF USRS R a0, B A g r
BRBREMRE AN AERRL, T NUTILE

(1) “WHIg”

“Wg” K AT 53R “NP+IR? "FI“VP+IE? "R .

“NP+We” e 20 %G B BRI AT ZASRE, (B AT LURIE BRI T A1 IR 218 B HogfE T
ENEESEN RGP

B, X —mFm? —F, HEAKE?  (E286)

“ERENFKWE? " LMEEE ARG « “BEANFELRE « “BEANFKIFL? 25 =F
BN, HiX=MIEES BB TIEREA - Ffaaa) . ZdEma) . FrLAATLIE 1, FRAEX S
M AIETE L S REMERGEER, ER LM —5 0 R A5 M5

“VP4+E? 7, ARAEL (1997) BiXZKA1A) AL T = Fp2RAL.

H O (ZEZ) VP

Z (BR) VP, ELIWE

W (EZ) VPR (EE) VP, B4R

R ERE, VPR KR aH, HARERE, CMREEE, HaMAHEEH AR
FIRF S, ZRRBIERE R A RIATEIE R L - AINNTHEE L RE, “VP+IR” 0] f) R RER R
BWRER RN, (EFLICIEMFIINEE, XE M A HEBERSEFEEREE, ARaEEUFR A
A MK, WREEIRIBREEE N RER RS, XR AN RN, RIURYES
AR CHES - BTLL, FERIANERIAOIRIES, XK R EER N E e S JetE HE R $17 7]
A TRETE 2 A1 -

(2)7& & 5% 7] Al 5 ) m) 1)

— Lo R A IR AR — LB BRI AL Sy, (BAE— EIEIE B IH AT DL GE W] - B4 AWK
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Chinese Chunk-Based Dependency Grammar
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gqianqingqingl19961@foxmail.com chengwen wang15@126.com

Abstract

Classical dependency grammar based on word unit encounters many difficulties in Chi-
nese oriented sentence analysis. Therefore, this paper proposes a Chinese Chunk-Based
Dependency Grammar, which takes predicates as the core and chunks as the research
object. It seeks the chunks controlled by predicates within and between sentences,
and constructs a syntactic analysis framework at the level of sentence group. This
operation not only improves the language unit of leaf nodes, but also innovates the
analysis methods and rules according to the semantic characteristics of Chinese. It
can solve the logical structure knowledge at the micro level and lay a good foundation
for the meso argument knowledge and macro textual knowledge. This paper mainly
introduces the concept, representation, analysis method and characteristics of Chinese
Chunk-Based Dependency Grammar, and briefly introduces the construction of Tree-
Bank. Up to now, the size of the tree database is 1.87 million characters (over 40,000
complex sentences and over 100,000 single sentences), including 67% news texts and
32% encyclopedia texts.

Keywords: Chunk-Based Dependency Grammar , Dependency Grammar , chunk ,
predicate
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A Study of Syntactic Constituent and Semantic Role of New
Branch Topic

LU Dawei
School of Liberal Arts, Renmin University of China
wedalu@163. com

Abstract

Topic Continuity and Topic Shifting are important pragmatic functions in discourse.
From the perspective of topic sharing at the beginning of a punctuation clause(P-
Clause), this paper classifies the Topic Continuity and Topic Shifting into five cate-
gories: Topic Continuity at the beginning of a P-Clause, Sub-topic Continuity among
a P-Clause, Complete Topic Shifting, Pivotal Sentence Topic Shifting and New Branch
Topic Shifting, where we do a further research on special cases of topic shifting. Based
on a corpus of Generalized Topic Structure with 330,000 characters, we make a statis-
tical analysis of the syntactic constituents and semantic roles of the New Branch topic.
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As for syntactic constituents, the subject of object clause or complement clause, the
small subject of subject-predicate predicate sentence, the subject of adverbial starting
sentence, the object at the end of a sentence, the object of a sentences with serial verbs,
the object of a pivotal sentence, the prepositional object, and even a adverbial can serve
as a New Branch topic, which leads to a New Branch clause. Among them, the object
at the end of a sentence is the most frequently used as a New Branch Topic, but no
indirect object is found as a New Branch Topic. As for semantic role, most of the sub-
ject arguments (agent, sentiment, experiencer, theme) and object arguments (patient,
relative, result, target, dative) are found. As for the supporting argument (instrument,
manner, material) and environment argument (location, goal, path), a few of them can
function as New Branch topics and lead to New Branch clauses. Among them, relative
and patient are the most typical New Branch topics, followed by agent, result and ob-
ject. Our study reveals a possible path for syntactic and semantic constraints on Topic
Shifting. This study can serve people and computers for deeper understanding of the
topic shifting mechanism of Chinese discourse, promoting to implement this pragmatic
phenomenon into the form of semantics and syntax, consequentially accomplishing au-
tomatic analysis of Topic Shifting by computers.

Keywords: topic continuity , topic shifting , New Branch topic , syntactic
constituent , semantic role
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(75) /NEs: BOERE XA T A
LR LFTIR, 1ERHE R SOERE LA ESOTH B RS .
MIBERIEESLF G RN, BAOTEZI, B X ACHFEERBRITRE SR &8, &
561.9%, HIXREZEFEELTT, MRILTAKRES, BEBTEFEME. HF, RF (25.9%) &
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T

WAt gy EL A5
it = 52 10.4%
PBEWIG | B | B&EFE 13 2.6%
(422 %1, (1124, |&# 0.4%
84. 2%) 22.4%) EES 0.0%
FH 45 9.0%
24 84 16.8%
kg | 5F 12 2.4%
31041, | 4&5% 47 9.4%
61.9% | XfR 37 7.4%
E 130 25.9%
TH 0 0.0%
AR | X 1 0.2%
(1 %1, g 0 0.0%
0. 2%) J A 0 0.0%
e[ E SR oyTw H K 0 0.0%
(15 1, R} ] 0 0.0%
3.0%) e Y 6 1.2%
LR Y=t 0 0.0%
A Py 8 1.6%
2. 8%) — :
A% 0 0.4%
y [l 0 0.0%
% B IE SRR ST R 39 7.8%
AL 1 1) R S T R 11 2.2%
18 TG S 1 14 2.8%
psiny 501 100.0%

Table 3: SFr>CEMUE AT

FESOEB LB R, EARFIRTCET & 92 ‘R ERRAAFHRNEE, M2Fa s
ZNERSHE, W, 5IHFZAMEH — D E MM EEE . HIREZE (16.8%) FiEH
(10.4%) , WAL AEESTHRERMARNELAE, SITAINEHEREERETER
H— UK, LEEMIIMaEMERS, BESHFE—P WA IR (7.4%) FEE
(2.6%) WILHIBNESZEMGEEMLL, IR TCEaL AR - AR EhA, X FIaiEE
BAZL . R, HFR (9.4%) WICHEHT SOE@ B NN RER - 8 455118 T I 8hia B AR5
AL, HEIHHXARERS, XEHTHERLITEEEHNACIH KNEHEY, BEE K
SINFE, BCTHEYAESE A — SRR R . £F (9.0%) wrTEEHTHFIAMES
WILH BN SOEM . HABTE A G FT SO ANE >, NEF% .. 1I8E —iE A
&, BB FEE LA IHCAE OEERIF T - XEE AR AR RER . —2R%
7& BORSE R AT R BV & BUZ e TTRCh # SO Re+, (B LLEEFTF - il TE
Wit

i (32)

BENRHXIETIIER,

| 5 AR -
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fild axIE T & TRISTT, JEaIEHE— B U SXIE T fRE S . B —RNFEEREFR A L,
Bl WEFEE - BRI

il (33)

EA GEEEE) FEXEFZERE, IHREEET -

Bl ez B b RO EHAMEE, « (BEREE) "2 MR HEE, BRFBIT, HE
RCRETSOER . (R GEFEE) 7 NG — S, a2 LU R 0 E VR A
BEZS, WA FRHR - A

i (34)

AR T L FERTESIE, JLFIET ¥

A IO BN IA 2 IR - MIAEEYLT BREAR ST HESR, ARSI HEMER,
B ER, BT OEE . YL HEERMEUN, mEES L. o5
HMACBR T 7B HREE, NMEEFFTRAOSHIETTIEE N, BATERFIEHRISTC - XFS
T ME LT AR SRS, -

il (35)

BATER T LN EHREE, I LERKT -

LN B TR shiE “FE FIHERRAT &, X R HERR B B A B ANEE TS Y B S . iR
TEBNEE, MEEEHI . BATAN, X TEBR M THEER -MERER, S
REBHIE, TG BRMEEREEEmMER —SUiaH 1 2 & BRI T 25 S0UE A 7 XL
&, HEEE N L SEhAEREAR, & UShA N ORI AR AT S s —3 5

5 SERUE SO SCE R E H

LEANTH P ER R ERFEE OGS, KU OB G| ARG TEANRE
%X,F%W&?%@%%E%Xom?@ﬁﬁﬁmﬁﬁﬁﬂ,ﬁﬁﬁ%%%%ﬁﬁﬁ%@%
SMARFEME -

i (18) HHTIOE M “Zr N7 A& 5 RENA <& PR E oz AP B EVE - B <Rk 2 et
N HI— P INBEHE - “SERBLZ AR R g AR RSt R, sl FREANZE R, wh
B NI &SR o 1B L e NP BRERR B & EMAIL T, B SRR S AR Lk
N AERTEB -

X (19) . WFELE, #Hsmve aia i E mESRE, N9 EERISTT
(“REZ B 2B TR TT) o BREXAIEMFRIRF LR U RE SR, R &
%??%$oﬁ%,W@&ﬁ?%iﬁ@,@%PR%~W%ﬁ$&oﬁm:

% (36
fR/ OB T RBBDL AR R IR

| — R R ok,
WA LF, B B € & IR ANAL AR A& B o # =CE L, T & B A 1R < IR I 48 A K
5, BIRBERGE, TR BN TT T AR BME - {HA)F 5 SE 50 SR “UR BIFR IR BIAL A A
IR, “URARAL AR A& B Bhim “FF Ot 52, SO PR R o EIRFI TRl L, TR EGHT SR
I E W ITTASEE T HIAEN D E T, MR UG ABEIERBRIENSEE LN ERT -
FHSERE T ES T SO R, REVSER, B E AR ST RS,
X S8 5T 8 MU RGO E R LD S e — P A

6 Z5iE

AT T B SRR S A S, Ribr s a8 E TR ETEF IR =, RYE1EE
HEHEOL, SRERIIE SR ESEMEEEAT T 0K, DA ETRBELE « A T EEE -
SEATEME L « OB VE R . B SOEES A, O SOEEE — MR IR TS
e o

Rt — BT SOE AT S, ARICE R T 330 FRIER, K 7501 SO,
PrAIGET T E AR AIE LA BRI AR IE O - FATZE, AETT T, B SOE M 7] B )
EALER LUE: EEMNAERME WA EE - FEEEA/NEE . RBERAMERE . ARE
B EEAARAREE - REAHGE - AR CIRES - ENEEES A T T . A
1, 63.5% 2 AR EBRHOT SO, HMEAEE’%, BiIs%rIENE: NMAEE (7.8%) -
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FIEFIBEA/NEE (7.6%) - FIBAIFIE (74%) EEBNMNARKEE (5.6%) - XZEF B
TRIMIVER — M TAN R B e — PR 30E 8 AR BIBRFIEEREENNVE, R
i — SRR IS R - EREFERNE, MIAEEMH OGS MREAE, <98 # -
45 XF -~ FEER AT RES| T SOUERR, 39, BT MR ERE SRR ThEE, MR RIERER
S| HFE BRI S . HREEETCEACF OGS - 38 7T, AT USSR A
fBFE: RESEHRRIT (FFE. BE.ZF. £F) , WAEEHKRT (XF. 2F. 41
WNg) o, LEEELTT (B MATERIT (FT . KE) o HA, REAE XA
BREAE (25.9%) - ZF (16.8%) - FE (10.4%) -~ R (9.4%) - £F (9.0%) X%
(7.4%) , HAEABLT3% RUAET156]) - REEHATHATEY, SRNECEHE
Y, XEEET R — SRR AT REE R, TR B S A Ui . i . 2
F . WNBRERMEANKERES 5%, WAEERE SRR HEERER . HEe
ﬁﬁfﬂ%%(%ﬂ”)%mﬁ%@uﬁ%%iﬁ@,@ME@#%E%%%%E,ﬁMWﬁ
—BHER .

$oF F a1 E R ESIOR - G54 _EXE LIRSS TR SRR, Fefi 12085 s A Eik
AL BB SOR RS, UHBAEIE R EH, XS oL TR ZEMALE -

BRI, B SOEEE R —MmE PE S, TS AER I EYE#E S BR
BN TR e IHEOERA T AR LA, B TNRES ANE TR A RS, s i —
Fhh FE U1 B B & Tl A UL RA R o (X PP B2 AERIE SR AP, HAEa P AERAER S
o s X B ARRENS O — 5, R SCHIIR A, RE LT Y FiFRAE P REDIHERE
BIEER, AR —B Ui, & AT fiF e

TR SE SN R —FE IS, B TEE B A EEANE A RIS, RXFE LS
BPVESLRE L HEANEMER L, N NES R« B RREEEHIER . A3CH
B R A N B MR e, BRNF S L&A T BRIENE 2K TE, LUESS BT RN
QPR . MR, BAELIX A BFRIAE R RIS EE -
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Research on the correlation between eye movement feature and
thematic structure label

Haocong Shan, Qiang Zhou
Center for Speech and Language Technology,
Research Institute of Information Technology,
Tsinghua University, Beijing, 100084, China.
23903260040qq.com, zq-lxd@mail.tsinghua.edu.cn

Abstract

Given a Chinese sentence group that contains a theme sentence, the internal struc-
ture label of the sentence group is based on the results of linguistic analysis, while the
eye movement trace of reading sentence group contains human psychological cognition.
The main work of this paper is the information fusion and internal relevance analysis
of structure label and eye movement. In this paper, a classification model based on
radial basis function support vector machine and recursive feature elimination is used
to predict whether the punctuation clause segment is the key information containing
the thematic content according to the corresponding eye movement feature data. The
accuracy of 0.76 is achieved. By analyzing the distribution characteristics of eye move-
ment data on the key segment, eye movement features with good distinction for the
thematic information of the sentence group are extracted.

Keywords: Eye Movement Feature , Text Structure Label , Support Vector
Machine , Radial Basis Function , Feature Recursion Elimination

A OARYE (Creative Commons Attribution 4.0 International Licence) FKZVFA] - ¥ A[IEEM(E S http:
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1 58

A KA R IRIG 13 shofde B e s AR B o 5 B A o0 LA 3R — MR EEAARIE &R - EAR
PREAH RO AR, 2RI E S HE R EEN T .. —JH, ReVBIEES
EILE FIEAT ARINAER - FIIAFZE S R B R ) B2 R AT LR R IR B
RN AT 5 R AN R 5 152 SR S5 5 B A T LURTE AR B8R A0 51) (Ablinger et al.,
2014) - HA—JTHE, FHEAESEARMEIERNE . FlanTosiR B SEAE B 85 r iR 3
et M EERHERNZESR (Reichle et al., 2010) - FH%H BT, ANE 5SS Frs
R AR BB & AR o 91 Q07 SO A SO SR > AR B B AE 55 70, IR B At ) B
FIERE N B AFE (Kaakinen and Hyond, 2010) - 7E3AE EMRIMES T, HEAIRS)
IR Z F B AR IUES R (Hyons and Lorch, 2004), ZR EBEHLR T HREA] IR
SRR, RS T T IRSITESR AR E, (ERIX IR T BT B SO B D BURE B SRS
PR, RISk R IR SNTEPRAVE VR AT - A BT 5 IR RERNAIRSHEIREN 7R (Xie
;quMQ,@%ﬁﬁﬁﬂﬁ?ﬁ?%ﬁ%@y&ﬁ%gﬁﬁﬂﬁﬁﬁﬁ,ﬂiuﬂﬁﬁiﬁ
T

FE AT P EERTIR ShF 5T b, FE A S TEM AR A E ARSI G (EEHlet al.,
2013), FH—RKESIRIEANEENE KA RI4EEZIRSHFEIR, FIUREMLR A, H R 75
SCFRFE (BT TR ZE ), A — 2RI SIRIE R oL B A K i 4L 5 fIERBhTEIR, Bk
BRI, FOAE, EMIRFE, HAEAALE BT B 7R 2 I A B b B ) 15
BB EFICHRALE, FERNR I Bk T3 A RS B RIRT - BREHEUETE EIRE X b
A S BRI ) I LB AR R P R B R OB A FIFT B - Rayner (1979) 7R85 H 4
F TR RRANC 8 <& O T8 2 REAL A & REARI (B X —FEhR, B 3 s 1 3225 T
TNCH RN TAE O, RIS R (Rl il — 4 B0 I N B & 1 B 30 T a9
¥r (Pollatsek et al., 1986) 55 i[5 SRS [A] A [E] A0S [A) S ) g R 1 3838 6T 2 20 ) F FR R Y
JE RSN - R AR R T R E B X (8T . WA TENXE) B
PRI 5 AL FRAN AT AR o By DARST 23 48 52 B AR s sl mT DA S B AR (38 s I o B
AT AR o SXFEEOBIARLTRRER &5F A% T8RRI E fFHR - A) 7 R R LA 75 R B3
fi#t -

BB EETIES ¥ E BEMMNERE T I OE N IR S EIREINME B, B
BIRIRRE N E P RERTE, HERRNIEVREZ A0, 3R 7E 3 5 HIWr o B ZRFabn il
OHEESNT, DRI Z B - ZOCEZEEIE =R - & SR RS EIE R IR T A% 3
AREBBE, R A E SR B R AR B A SRS HIIE, NG S WA R SR Ak
LR EL & IRBV BRI R AEEE SR . HIREINTREEGR SR &I RRE, 7
RIETT RE PG EIFO N, FTEZH IR EIREEEN TR TR SRR, BN
HEMRSIEIRA, WARAES TERE LT —ENHE) . &g BWNMEITEE, FE%
JEFERIT ST 52 AR AR S FORF A6 M T S8 UBRIE SR8 AR 221

W F SO RI, % SCHISORBESEN R AR (RE, 2000) - BZE X ERER
ME, AREEL PEEZHEKA, AFELEENXR, —BE2E MmO BRI E
5. TERAMETNERBIEANL, BENGUOLRERMA BIR . HEEHEPGEA
[/, RECTLAG A B R RAEE R R R - ERMERRES, AT 5 EEE LA E
AEH, ATLGEE N E AN AR EEG I HEE SN E R - R RIRET, AR AR
B R FERA, (BRZFEE SR REE RN OA, B X 06 F N AR
MR, FTLVEREERE ENERRG) . EETIEET, AR AL aEE L A1, 7]
DAMGBRL AU R - EEREMRES TS, BEER LB NRER - IRREBHERA
BAFE, RECATLA LS~ 308~ HBEDIRERA, ENBA ARSI AR . T
FERIDOR, HEBRMEBMERS, REBEENRIIFTELERNFEE, HF HRESAURH AT
FIRFRIR G, AR IKIEE S AU 0N ORI 45 pRTE, LU= 4] LI T I ZR AL
o PO IR E T B 50 A0 - B0 B 0 DOE AR BOR IR S ECE A0 = B PREBUE Z IS R
RS FNSRERTE o FHXS P REDOE AR A By, — 7 HE i B Bz DOE AR, i3 MIRBVEE,
A BT ETES PR LEEEW N, ATLERALIEEEE, XME RS
TR B2V RIR N B P O AU -

SFFRRBEERE R . RS TEUREIS, TEEe T AR £ 6 B e R A (S0 SR AT T
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Mo FEE G LAR S S TTERIME M E L B (Lauzon, 2012), DL EURE 2 HORB R 1 E L
FEARING, LSS J7 IOk {2 N F B SR ER AT o B IR AR W 4% ARSI SR R
REZ G 22> BT, (HEH T A5 T iEE E B NIREM IR L i B e s B, FrlA
TERTfERENE (Molnar, 2020) 77 22> T ERE M —% - 2 UHR R EZ 7 M2 RS AR T
FIRRE s, AT N T IORE BARERREAME, RIS B ORIR, B B
PRI ROARRE, BT DO TR Bk B T AU LA S T ER R A A SRR M E L (Suykens
and Vandewalle, 1999)8% | 5 B R A B AT ESE 3T 45 He -

SoF TS AR R . FEAREN T ORI TIEAE, TEE BRI SES B R ok A
it . B, ST ARMFEBHAAE RS, ARBNEE AR RS KE, H BiZRE
TP S B AE T R BhEE 9 _E (Hyona et al., 2002) - BT LU THRCEIRBHETERIRE, FE
Z BN SR TR A, HRBH RO SRR B E m AR . HIK,
ZRIEANTORE EEE S, DI ZsRE g A 515 BRI 2InE 5
BRET, XTI UEERTEELSE BRI STE . HEr B HREEMTE S LS
H BB S F O 22N EN R AR E A (Kaakinen and Hyona, 2010), HZEFMH 4 R PRSI
o BT DARR AT LRSS, B B A £ B B S5 I B I B AR B SRS o R
HOR A MTTRFRAZE FM: - SEIRRN B OV EAE(E BN SIS 45 RAESEATT 4 H -

2 BEENSE

VO R AEER 5 A ER S, — R R fUiE A E AR R A TAREEIE, 7—8850 &%
THMERMRSNEIE - R T WEEURE . R 5 AR M UUCELTE 2 nT I 2R i £
£,

2.1 IEAERRALIRERE

TR E AR MERTTS , XH TAEE BARE (R38R, 2019)RAFHEIH £ 5
R R R B -

HEREBEEFHNENGEAAT (A5, W5 . 5. HS5%E) Bahnt& a1
(Sentence) ., fEXPIREH, FEEBIREGH W55 . H5%) ARG A SHA)T 2
FBIEH - REEA A FH#E—PRBERFHSREAS (FELES . »5MES) BN
HA MRS/ NI F B (Punctuated Clause Segment, PCS) , ZIHLPCSZE/NMajf=4: -

NHEE 145 H— > BARR G PR SS 56T e g4 T AR Ui B -

ATFRFS | A FF/PA] ES=E: 300
1 AR L, REEFTRERGRET, HEEHERAKE
ST EOR 2 B A 1006 TSR A T Y6 JEIN IS4 1 N 3R F -
1-1 A KB L,

1-2 REETHESFH2EN,

1-3 X N K 2E A B A i VR IR A THEA -
2 EILEREE T, —PARENEARIT LRI ZE N
1B H T 5 PRIARK HA 844 0 R B AR SR 5B 1 -
2-1 TEICERKET,

2-2 —BA B G R AT A ZE (Bt H B s

N TRk H 822 5 I B R SR B 5B 7

3 MfITER IR IS, REYHER,
WESEE A6 A T 5 -

3-1 UK WE LSS NSNS

3-2 REYHER,

3-3 UESEE A6 AT T 5

F 1: PCSEVIER: IR (RN HR-20121020-1600)

HEFR IR, TLUEIZRNEBRMEEAEGSE =107, 8M7FHFNEEEZL
MPCSE/PMA R B, BlIERFFSNIMATH, B&H1-1, 1-2M1-3=1PCSZE/M] . £
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RS 5 BN R N )7 Al B A PR B S BE SRR, BRI SE AR T N B TR A
TPCSEAKLE RN 7 - RETHEN—PHEPCSE/ A RS AR RBEE - KBS B APR
CEMIFT 250 = BPNEM R E B HEh G -

AITHFS | TSRS | NSRS | KRER

1 ES

1-1 TIM 0
1-2 FE-1 1
1-3 FE-1 1
2 ES

2-1 BE-2

2-2 FE 1
3 0S

3-1 BE 0
3-2 FE-1 0
3-3 FE-1 0

20 LG MRS AREE B

R 2%, BARTE5R IPPCSE——XNIFE BEEMMEREE, XEERIIFIERERER
TEEEATER . HPRERMRERRER, WMENORKRIERBEER - mREEEIIRPR
FE B A TS FIN R NS T FPRER BMES] - Flana-Fif2qd, AF%E0 TR
FEAES (Event Sentence) H{FF], RRHE AR KBER - H—BHRHAR)/NG)
HEMFPIIbNE, P RMFERER =/E), 88 T AFNFEESEHHANE, fLUENPCS/N
A S BAMENL . A F3R A FEEMFIIFMENOS (Other Sentence) , ANEL & AJHES
BER, RN Rmanrh s g R, B LES B M PCSHI RS BARE R0 -

A LR T7 R 11 72 OB A AN 1300 POE # 18 A R B RN TARERIRE#1T B 30k
B, 1820A T3 ibnd2E,  DAVCECAR shE I (o SEIR EaR 48 -

2.2 ERREE

ARBHSCSs — Mg 1253, B pistaE 225K 5 W B B A FH AR 2043 5] 1322, 1 H B g 1R AT
BREHER . — T EBRIER BHFABOER, @ article BB, B — 1B Bris EH0RE B 1L 58
BEEEERINEE, B NgsthhE . FNGNMEREFERD =0 Esotiseds, aTbd
G2/ AR R UL R AR, DU e T A ETE B R E O

SO E A R AEFE MRS RIS, TE AR R MERBIER S REE—
MNEXCELFEH, 7] LUIRYE Byelink A 7 F WA B 30 S AR BOREIAE REIR RS (Research,
2010) - & R EEZ R P8 X EIRFIIR SRR - 1 CGBXOE B N AR FIPCSZ IR
MR BL, BT LASEIRS H R GER X B PCSZ/NA] « BEXTERBIFEIRENTE . T HAETLRIVIETR,
T BN R PR AR BRI & 77 o XU MR LA B IR B 0] R« ZEAFAE TRE AR b 7
BN SEPRE L E AR K A EE TR — Bk FHIAYRIY (Jiang et al., 2016) - 1% THRBNEM
BORME, EFERE R ERBIREMRXNZE, HSEFRE UHITsAER, FlansE—kiER
BPE&E; B—E R IREE R AFERR, FIUEMIZ LB IREL, HIETE T R 2-scores AL AL
P& (Abdi, 2007)B N EH -

[E] I 75 L PRE B MR B ROR EER L E B E R B F M EE N, BT AR5
WHET S, BIanFF-GREra] « S5 aE], EEUE N Yo x i (8] 5 96 AT DU & B (8] 58 00 X TEE,
Fr DAL R E L B & 25 o AAMESSEE T, #FfE 2B BT R RICRMINSR, ZEERM
FWEAE N ZE, R EIRPRHIE AR, G5 A FHERY PR R L, X e DME AT DUE IR
T0. FIANEFEMEEIH0, MACEBARFMIZIGER X FEMRECH0, ERERE R E
ML SR X o BT RERE, XEREDRENE T -

73— 77 RSN 3 28 AR BT 0 T - {FE BRI & 8 — 1T FoR S A& Ff
STRLFEARE, e RRVENL S A& AR BT HES o AR BRECHE R &5 817 3R R — 1 AR BR A & ARt B
VA, B IRBRE A R R FHE - ECE A AR BEEE S2Br B TR 345 FR A st [A]
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AR DA FILER BE R o ZCLIEMAE SR IR BIFEIR N B R E A, FERRHIERF2IA
AR BAH < BRE AT -

gy LI RE R AT IAEPCSJZ U ML AR B 268K X TEALAR TR PR o 111 (7] I R R O 454
EEMEBRETPCSEIR, XHEMEBILAN M KR, TR SE001E B RS AR KT
5 ZBBLATLIGEI161 0% H RIARBHTEDR, A RLASEFRE AR 3R

R IR &

IA_ DWELL_TIME BB LA S L ]

IA_FIXATION_COUNT LR X BRI

IA_RUN_COUNT FEAZ PGB IXE (FEASEANEBEFEER—IX)
IA_LAST_FIXATION_RUN LB X R L
IA_FIRST_RUN_DWELL_TIME B AR X 2 B I R FTE AL (B 2 0
IA_FIRST_RUN_FIXATION_COUNT T — 2 5 35X S X ATE RSB
IA_FIRST_FIXATION_DURATION B EA S EE LR [
IA_SECOND_RUN_DWELL_TIME MBS Z R ASSEB X B B I B A AR [B] 2

IA_SECOND_RUN_FIXATION_COUNT | %5 3 [R50 N 2480 [X AL S ML
IA_SECOND_FIXATION_DURATION | & —/NE S AR A]

IA_THIRD _RUN_DWELL_TIME B = U3 NG X 21 B T P A AL R 8] 22 AT
TA_THIRD RUN_FIXATION_COUNT | 58 =3[ 155X 2488 X A LS N
IA_THIRD _FIXATION_DURATION 5 = TEA A B A (]

IA_LAST RUN_DWELL_TIME g —IRaFE AN SERRIX ) S B[R]
IA_LAST_RUN_FIXATION_COUNT B —IRGFE AN LER X AR AL
IA_LAST_FIXATION_DURATION B JE — I TEA A A AL ]

* 3. HRBhIEPRAAA

3 BRI

ZOCET RO AR Sh AR AT BT RLATPCS 2 /N A B N RS BA), SRIZIEASF IR BhTE
PR EL R LR R OB 22K - ARTE 5027 RO SR B 1A v LUE 2 2 7 250145 —
NTAESRAR, RIE IS 2R BN R R A AE A B I -

A, EFREE R MREENEORRE, EBIEREMET L2 IEERMER 5 - 76220
K IFALEES], REfErRLBE R« XL ARB U WA FERA. FE—RIE NENA
SEFIE, G E LS SRR 8] LG 58 ZRIB PR SR — e A S48 XA 5K R ALY
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