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Introduction

Welcome to the proceedings of the twentieth China National Conference on
Computational Linguistics (21st CCL). The conference and symposium were hosted and
co-organized by Inner Mongolia 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 86 papers (64 Chinese papers and 22 English
papers) out of 293 submissions for publication. The acceptance rate is 29.35%. The 86
papers cover the following topics:

—  Linguistics and Cognitive Science (10)

—  Fundamental Theory and Methods of Computational Linguistics (6)
— Information Retrieval, Dialogue and Question Answering (6)

—  Text Generation and Summarization (4)

—  Knowledge Graph and Information Extraction (11)

—  Machine Translation and Multilingual Information Processing (6)

—  Minority Language Information Processing (6)

— Language Resource and Evaluation (10)

—  Social Computing and Sentiment Analysis (8)

—  NLP Applications (19)

The final program for the 21st 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 ACL Anthology 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 CCL conference in
beautiful Nanchang.

August 2022

Maosong Sun, Yang Liu, Wanxiang Che
Yang Feng, Xipeng Qiu, Gaogi Rao, Yubo Chen
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70 Years of Linguistics Research in China: Vocabulary Growth of Core

Journals
Shan Wang Runzhe Zhan Shuangyun Yao
Department of Chinese Language Department of Computer and Research Center for Language
and Literature, Information Science, and Language Education,
Faculty of Arts and Humanities, Faculty of Science and Central China Normal
University of Macau, Macau, Technology, University,
SAR, China University of Macau, Macau Wuhan, China
SAR, China
Zhuhai UM Science &
Technology Research Institute,
Zhuhai, China
shanwang@um.edu.mo
Abstract

Since the founding of P.R. China, linguistics in China has made remarkable achievements
after 70 years of development. The existing studies have mainly introduced the development
of linguistics by reviewing historical events, but no research has used quantitative means to
analyze its longitudinal development. This article has explored this topic from the perspective
of vocabulary growth. For the first time a large-scale diachronic corpus of abstracts from
Chinese core linguistic journals is created. Subsequently, the analysis is conducted on this
corpus with the help of three vocabulary growth models. Then the Heaps model with the best
fitting effect is selected to further analyze the changes of linguistic vocabulary in different
times, showing the guiding role of national policies and the characteristics of language life in
specific era. Furthermore, a time independent validation procedure is performed, which
supports the effectiveness of the proposed methodology of this study.

Keywords: Linguistics in China; Vocabulary Growth; Core Journals; Abstract; Corpus;
Diachronic Development
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o CA BT FE 32 DL IRl 3= B 5 s A 1) 07 S A IK B g s, R RATT T A T 2E 2 A AR
RS S R ok S EEAER . H2, WIS N IX B EAE 5 AR IR AR AT P
8, PORTE T F %0 W T Re 8 AR AEAS [Rl i B [0 5 2% 10 R e 3l [m) Aoy #v s, T
WO SR B S E P i AR B 7, R 29| SCEIKS RN, I T tm iE BF
B, BEMSAE— @R E L E W R BUE F R R

WEIEK (Vocabulary Growth) 58 BYARIIL [ SCA Uy 14 FH ] (1 LG AF o S6F T DA 8] 5 %71
HIRWISCA, ZARARRENE S B SCARAE — 8 I TA) 908 BBl P9 2 75 A I N 35 ] 8 m 1) Lt 451 Bl s
FESEHRIE . A (types) 5] (tokens) & [ EL{E TTR (type-token-ratio) %I | —E K
FERISCAR N AEE G AR A Ee ], AR BRIV K i R dE AR 2 — o R BT R R, D
IS 1) g X R P SRR % 1, Gevh ASFLERFE AU TTR O RESS S B 35 il (1) 38 K Z2 AR A0 1
By I BEAE St TTR HIAS A S, I Tl 76 TR Al e 48 24 R 100 R 7 1A B0 &
B LA Fh & A . R KB (A U CAEAS R SR AR B SCAR B 15 PAUESE (Savoy, 2015;
FH E2,2019)0 X T 2RI SCA,  Hrinl () H e KA Ol B 0% BV S i 278t
R, G BR324 R SCAR ) TTR RS IE AT @ AL 5, BERS R DL 2%
B P R & ST ACRRAE . H 1 i J6 K FH 3G KA Y 1 7 EEAR FL 2 R R AL B 7 . AR
S B [ DASK ()98 F 5 TP SO O S T B, A R RS g I TR, AT 3R R A XS
29 70 EIE]E F 5 U ) AT E B S e M A, RIS S R R R
Lo R 2 B R R, NTTE— 2 4 5 G ok FRENE & AR TS RS O .

2. HRFR
2.1 KA R

WK CH T A E S PEE B S e T 0 H B IBUXUS 55 1% £ iF 58 1 - Hoover (2003 )
X AR F BRSO AR AT G, R IRV 3 K RT LA T AR 2 8 B . Yu(2010)
FBHIENCEK S S5EMOERN R EES % L EA EE B, IEHY TiES RS
YN, ARG K FR bRt 2 AT, 2 B 8822 2] E 0 — 1R & E B IS L FE 45 - Mellor(2010)
RN KT DL T m il i S 5EE MNE SR, 155 RS, 8 A 0 A 5
% . X. Wang (2014) #7538 i85 2] & W 1B o IR yE 38 K 5 S AE RS 2 TRl 1)
KFKo Savoy (2015) 4381 T 1790 - F| 2014 4 JiAF 36 B G K K 0 225 R vF b iy
KAE O, XTEG T Heaps. Hubert-Labbe /™ 1] Y34 AR A (1) 38 FH 4 065 A [6] 98] 913G K ) A8
WAEH T 20, AR K A I 8] B 3 A T 15 28 T B 5 e T 55 2 TS () B (D B, TR &R T
AT 5 G0 ) it SRR 5508 B B AR TIOR8 i se b AT e i, B BRAD. sk Rl (2021)
)P U G A ASE Y 1) 1) - % (R D P T PN 258 ) AR 9 T I v A, 4 SR 3 B ) 1 16 K 1
) P 5 it O B 7 S N AR TE B AR A WO G BE
2.2 FEARPE B EICHE A

Swales (1985) $&H T L' TH & JEiE (ESP, English for specific purpose) 5 % AR H & 91
(EAP, English for academic purpose) HIMEE . ZEARFNZEEARE T M EEHRI 7, ST
¥ U] Y AN A5 558 v ) 1) Y R 25 (Paquot, 2010) o 22K A& JEE B 78 BUAS T 0000 1
{H B 6 AR DOE RN R FAT IH 0 # /b o 3 SR PGB AT 40 N =K — AR
FRAERE 7S, BN 275 EH (20100 2% Hyland (2005) #2H L35 5 HTHESE, 438757
b il i AR U AR SAEE G SRR S S i@ s sk, 25, R (20200 T H
BRI ZRNERE, 8T TSR RS SCE AE N S0 A B R E s R T RS
(2021) FEF HEMASCHEHERE, R 2 485 o Hrik e XHE R W SR 118 5 Dhae AT
THER, REPOS AL, HAFR 2 DR SCARHE R N BN R, AL E R — 85Uk
IR GRAKTE SR, 20190 B e ki 50 th (ZFEH, 20140, A A 00 2 50tk GA
7 BRER, 2005) 5. =R R, X8, FIW (2017) BN I 2 AR SCE R
AR, TR, TAER (2022) NES BT EARERE, HlaRHBER
DOERR. NIAFRE, HETAFRRBLEAMEDGEEREE (W BCC. CCL. Chinese

ot lmh EEE S RSB OE,
(c) 2022 FREFAE]

i
b
=]
I
Eﬂi
=
P
il
+
=]

61300, FA, » 20224E10H 14HZE16H
e AR AP



Gigaword R ESE) AR GUH N TERE, AT A RS B I B iE R, P
i I AR 5 N T A B, S 1 2 AR DGR AT TE BT

23 BEERTEHETEXRE

EELOR, REMES O TAERS TR . & EYHE RS Cr R d 7
SR AT HESTE G S ) AT OB PRE T 5, EHES) 7B S 2 AN
R, BN @ 15 B T B AR AT S N DGE T S E I RAT R 7 AL SE AR R, 7E
SE DB P 7 R FE Ao 8 S AL RGNS B T PUE S R E R R . R A
I T SR F i I 8l 5 608 5 240 50 TAE A s, (B ETFUE, EERSTLED S
E PRI RIABE T, ARRER AL MBI N N DUEIE & # 0 i R 2 M 78
WS A R B I SR Al b, IR IR POEE 5 40T R LR IEZ PN B E 0T R B

FTEEE DORIIE S % TAERIFRE, AT (1999) M 2ERHE &A% AR R B 1M XS 21
20 2 B IS 5 % TAE ST TAREE, XIS (2019) 3R E1E 5 220 70 542 3040
T 70 ENREBHENERSNHETTNAA, BRIESLFETERLS (2019) NEEE T4
SESRE, N EE ST A E KR S S TAE L E BT TICR RS . X R T
SN R, (H R E SRR S 7 ok i E DL IAE S R R I T .

i LRTIAR, 1 KOMARAERL R A b, o2 AR DOE A iE R K AT 8, Rt
— SR ENWE NI, FEIETFRBITFRR . 78R b ] 136K 15 50 5885 158 F 20
R AT 7R, MO DA 8] 96 R AL 2K SOAS e B AT B KA U g B, RENE A5 21 B bR SCAR DI I
[f) TTR ZEA0(5 . FE bk, FRATEERE I — 2D 40 H AR S 8] BE 2 P9 FD A [8] B ) B 2 (] () SC A
FRRAE S FLAR AR Ol o AR SCIE EL E 38 B DURAE 5 52 SO O BA T BIAF BB F T A s i )k
OUEERNE, EERAERERS). 5 eSS R ik, BEMRITNHE: 1)
W] i 2 B AR M 08 5 25 SCIA T R EE 2 (2) Qo e 338 ) 22 1R AT 9] VI 3 & A58 28 A A 5
O3 AT S R ()T R R R 7 ()R] B A T 1 18 K AR TR e 2 AR 1 3R 0 ) v
P 2

3. BRSO TE R E

PR o SO O BT A B A AT BRI ER 5, Bl s 2 R4 5] 30K 5] (Chinese
Social Sciences Citation Index, CSSCD. Jbil K& .0 8T H 2N 59 BB 22 5] S0
#5 % (Chinese Science Citation Database, CSCD) 8. Hrf CSSCI Z 5| /E NE K F K E
M@ BRI , ROUE &5 E WP FH S5 A 097 0k N SCHERMIE 0 bR T, A
HRRKBIFEW 15 M5 T (B FRAL, 20005 F558 T, 2012; 484542, 20000, AN, T3 7% H
T SCRR 0 R SR« CSSCT Hii 22 SRl I i ad ade TR DA R R . AT AL A IE;
MEEH, B, grm CURiFERR) S et EREZD TEMAS A R
g, X 5 2A R . BT NGEIA T AU 4 DUR AR Tl SO S B2 R A 4
AR SCFNZE AR PR SE — IR SCHRON T 1 SCEEAR AT o EORRE AR AR R A CN 55 4%
Bk 72 tH AR U R, A A gt RROIYE, SRS B X 5E . Ve, h4h, CSSCI
R AMEE G N SCHRMI G, X A SCHEEN T B AT R A B 5 & gt 325 .

AR (CSSCI SRIFEIAT] (2019-2020) H) il 5 % FIRATIRER 24 AT,
WA © A B8 ST B AN AR B R SRR « F, R SO e s BE R AT 4 0
B MEE. THEEER. B XHERERS T ¥R WY, sivl. Ma548, 2
R T i BACEMERIEE4> (S, Wang, Liu, & Zhou, 2022); #lEd fm =, MEAEA &=
Gl X EBKEFIMER, BRI T e s B BRI, AEY A S  HFEE 1R E
AT B RFAE, WA FE LR S B A AU SR

AW TR T F 5P SO O IITRE R EGSE T H 1957 4 6 H & 2020 4F 8 H 2Lt 71988
W SCAE B . RSO T A REICE R FNERIHT T WAL EE: 25—, WRIRMAMERER L&A
JBT AR, FlanfEf@Es. mESELE . SU0EHMES5IES SR K5 5L

1 CSSCI 2R 5 11 71| 3% % A5 v - https://cssrac.nju.edu.cn/gywm/Ixbz/20200102/i64328.html

B EPETEES AR UE,
(c) 2022 [E v SCAE)
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ToREE, WOARHTE 7O/ A I e 75 15 B R BOCEE T p8 1 7 AT HEBR . 38 =, AT
(LSO AR TR e B S, Bildn 1957 4 (AMBZEE S W) RO 218 S0 LR R Sl
S, METHEH, & Zid s 2R A — BSOS S AE R A AT Se i, A SC#EFH OpenCC T A
TR BRI G — 3o R S0, B g 5B B e 2 i O < SEE 2E . B A
BAETENC, K g ik i R 35 Python H11) zhon 5 string® g 73 ) 2 % 1 WP 9 SChR AT 5 o

R T AT ENCAR B HREG, PUAL B S FI1E R pkuseg 22 A3 H S 43 3] T HS#EAT 15 V)
e L EMIEE KB S HHE SPLE8 % S W] (Luo, Xu, Zhang, Ren, & Sun, 2019), 5
jieba. THULAC %431 T R AAHLL, 75409085 17 ] F-Score 5 5 A (1~ 3 4 B35 5
PR o BRIA A TR B AR VR A A3 I 2, 9 SRR A8 4R A0 0 P01 20455 24 3k AT I A0 DA ELAS
B AER R . BT AR BT USO8 T & AR BN R 4%, 15T AU S AR 1 A
i, BEEZR SRR EMIK, BT TR BGZ T B 1) BRI 75 858 8 3471835 V) 4 T
ES,

F 1A T 9B T =R SOOI EERE” (1957-2020) HIfE R, BIFEHTILER. BT
FEAE B I T BT (A B R L e SRR A BB R SRR, DAROA BB AR A
GHE S A BB oSt T EAE RTES bSO WA B 5 VETE U JE SOk
AR, WEE R RS RN BT RRAS R, Gt R A S raE
WA R B, R JE R SCARCHSK PO 26, v 3 MRS, 3 ANEFR . S AN . xAER
FEALI R 24 MBS A% 0 BTIE) 65791 AN 2, 75 BB S118 5949428 17441, 198241 1] Fift,
10813606 F .

£ 1 15S ¥ P 00T EER R

o] g | SR ﬁgﬁ AR | R S

HMEBE R 55 1957-2020 | 3783 3443 | 308826 23640 573421
YREE ¥ 1962-2020 | 2310 1969 | 196766 18505 385596
BARSME 1978-2020 | 2648 2575 | 245678 19943 462929
A E TH 1978-2020 | 3567 3355 | 316703 28601 648638
TE 1979-2020 | 1824 1702 | 126130 18454 224487
R 1979-2020 | 2976 2795 | 221340 20206 413212
ERNEEE RS 1979-2020 | 5509 5171 | 468122 39394 878834
HME A 1979-2020 | 4294 4117 | 394671 25443 715272
RO I S 1979-2020 | 3181 2783 | 179859 19534 324393
AT AL 1979-2020 | 3784 3614 | 321875 19196 588461
EE A SR 1979-2020 | 2852 2677 | 207521 15503 359776

HME B RIS S

B 1979-2020 | 2174 2151 | 217189 15612 395126
AME S 1980-2020 | 2786 2533 | 226961 13476 416330
PG 2] 1980-2020 | 3980 3488 | 351913 26654 597033
B SO AT 1980-2020 | 2076 1973 | 171294 19724 290294
YR AE T2 1982-2020 | 5578 5034 | 532995 43538 907909

2 https://github.com/BY Void/OpenCC , X L HL “t2s.json Traditional Chinese to Simplified Chinese % {4 %)
fal A

3 https://pypi.org/project/zhon/

4 https://docs.python.org/3/library/string.html

5 https://github.com/lancopku/pkuseg-python

¢ pkuseg 14 BE P4 : https:/github.com/lancopku/pkuseg-python/blob/master/readme/comparison.md

Bt EW R AR UE, IR0, A, HE, 2022F1014H £16H.
(c) 2022 HEPEEFLHHBFFLUEAR



HME S IME T 1984-2020 | 4664 4298 | 377824 24639 698950
A DOE 1987-2020 | 2059 1592 | 158581 14522 311380
D& 1988-2020 | 2617 2433 | 175187 25101 293994
WHE LT 1992-2020 | 2733 2315 | 187747 13808 333344
B S 1994-2020 | 2692 2176 | 213085 24228 367221
IR=EE s 2002-2020 | 1493 1243 | 125248 12876 219472
[ AhiE 2004-2020 | 1615 1588 | 156500 11401 292117
PG 4R 2004-2020 793 766 67413 8214 115417
Mt / 71988 | 65791 | 5949428 1982417 10813606

4. VLREVCHE K@ AE ek R 1R T B AR AL
4.1 =MpiaiC g KRR
T Y B R AR TR AR U 1R 45 5 TR Bl 2 TR A7 AR R R OR R, %% R BN TN AE A [H] 3R 451 R
FA ) b ) B0 o aE A 49 ) 0 AT R A ) SO AL S W 2 [8] ) Z 4 5 TTR, BEWE S AN [F] B[]
BN E RS B KB A B DL =
Guiraud (1954) $& B 68 k22 ()1 0 38 K g AT S, BJY A% 48t Sy 1] ot 3] 491 50 8 1) BB 2
)RR PRV 5 18 5 55 N P 77 AR B PO AR N S Ble o 5 W 2k M B 45 D il A2 284
TR Fh VS TR B B A )R R TR R N
V'(n)=c-vn
Heaps (1978) MI$EH, 7EXUSE MmN, T E A RV 5 950 61 5 En 2 (B A7 75 28
PR R, FFrrmatn ™R RAARIE:
V' (n) =k- nb

Horp, b — M B 98 B R R SR, LY )k, b{EL AL T LR X 8] P (Manning, Schiitze, & Raghavan,
2008): 30 <k <100,b ~ 0.5, i, 7 Reuters-RCV1 FEE (EHL105MHE)D T, )
EREMSHE Nk = 44,b = 049,

Hubert and Labbe (1988) %5 N1 il [Al Z=AE A ERB 2 &, $EH T 5 —FhE T sk
f38 KA (Hubert & Labbe, 1988; Labbé, Labbé, & Hubert, 2004). 455 245k 5 s8R
B EC B, 0TI 3R A B RV S S w2 TR AE R R A

i=freq
V'w=p-u-V+ (1—p)[V- V; (1 —wi
2
Hr, VARERENC BN ATE s, p TS S 5, QSR B BAR 118 BT o5
MIELB . p A 52 B SCARRIENE 2 FEMESC R, RERS AR BLAS R SCA [ XUA% . Savoy (2015)
N FHZ AR R 23 BT T AS TR A 36 [ e B v VR E R

R = A A 4 A S S AR AT TR K LA RO B EE
4.2 RO KA G E

AT XS b T B ) = Fh A Y A B JE 2R 4 B /N — 367k (Non-linear Least Squares) #4715 .
25 — AR KRRE B O, V), (0, ¥2)s ey (X Vi 0 3 FHTILE KBy = £(x; ),

FONETRHESUEEO = (01,0, ..., 0n), MELREFRKMAKIRE I, SRR PRI
Z VI EEAT S, AT

RS TR T R R A, DR A AN A AN T AR P R A . FE A AR AR R

B R ET IR T F AW, B30, MA, FE, 2022410 14HE16H.
(c) 2022 HIEAPXER¥EWHIIEFTHLWBERE



no2
5(9)=ZL
20}
=1

=Y —f (Xi;e)

SEIG T A 15 3 Heaps #E AL b %0 k = 24.04,b = 0.58, Guiraud £ 1 2 ¥ c = 81.26,
Hubert-Labbe #7 FH 247 p = 0.00 (S &S H il E4 R T H). 78 N X BT H B s 153
T XA,

TESCAAE IR, FRATTAK B (8]0 15 ) 2 v () SCACRERR 1000 A s 3BT R AR bk, 8T o dr
R B B BN ORIV G, FRATTAE R E B (B B N HEAT T A AL I SR 56 . A SO BTIA R FEE T
— AN TR B Rt BLAE 2 BT BT B (B B PR, 8 B el — 1] T IR AE 2020 A E R B,
{HAE 2020 4F 2 Hi A4 2 8 A X AN o T T ARSI EH 22 T I (R) B P 2R R ] Y AR A ek 25 2 Wi B
A I T B ) SRRV S AR, AR I AR R e RO U G AT HE T . BT A IX
B S R A A — 3 CHrAldE Wisk 4 FioR), Wi G —imik 7 HEAT A 50 B35 -

4.3 EEFROMAIREER ERRENE

AN ] R Y1 AR o T R S B B AR O A TR AR 30N —, B TR A B Tl S A
AR OR A K RAL . FEARGIH, Heaps £ AU AT NG KU G 8047, (HAE 5 W7 AL m il
%, Guirauds BRI S22 ; Hubert-Labbe 5% 5 {if P15 AH EL B GBSOV G, JRE/E
TG HKE S Hpt il 2] 7R T 0 48, AEEARAR A RS B8 70 R, AT
TREMNMEERI . B 18R 7 AR SePRE CRFERD ST, 2R
T 5 i B B 2 A I KR &R, R ZEr S AR 7R Heaps B0 B S (A& feif . AESG KK
A5 TR B (20 J3iA 515 30 J3iE ], AR Al S PR I B T BOR IR 2 . 1B 2 U
Kol 1 Heaps 578 #0145 75 21 A 35 1 28 55 O B ) G240 N 9] o 285 S EAT AT ARAL, QB4R 1 5
(K13l 70 T ik B AR YR ARG AE AR SCER 5 T REAT VEAH 1A

B 1 A RERBE 5B SLRNCHE K K 2R B 2 BLSLRERNC K B LRy X B b B R

0000

1000000 200000 3000000 4000000 SO0C000 BOCOO00
Hurmber of iokans

K 3 S 7RI T o S S PR IE R 2 T DL EVR BB, BRI
BR800 A 7R T v T B S SO R G, B A (1 1) R o il B R T8, X AT R
KT 2R R G ARG B o T AE TN (A SEB R INME, o iz B BEI SEiE 5
A R FEAF AT RS, AR PR R SN BB R AR v TR R T . JE Y
Z I R ZE e T RS E o W REON AR R AR RE R B A R S A 3 BN VS 5 AR T R AR E
Bk R, FIHZ KBRS0 45 R R, Heaps BRI G RUR HIF . T4 Gzl
IG5 R, B S 2R R A REAT 7047

B 3 AFERNC AR KRR 2 i 2%

ot lmh EEE S RSB OE,
(c) 2022 FREFAE]
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15000
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-5000

Waords in Vocabulary
=

10000

-15000

o 1 2 3 4
Number of tokens 186

5. V& T %0 AT B BRI B P i A

LR R ARG — 2 B, BHEH®S—FEE AT A, 2559 2% AL
SO, g R A MARE . DA B R ECR - I 5 =0, sl A (2019) TS
SN RR B, B EES S TENRREESE N =B, BeEmE LSt i—a
FALH; FEE (2019) fEH LR, k. FEORERMERE . 1B S5m0 IERE X 70 45K
o [H 8 S AR IR RS N EL: BT = 4E (1949~1978 4F) AE P+ 4F (1979~2018 4F).
RS e ) 3] Y 38 AR AR o AR E RS RN DI I A B FE A R #A (5F 4.3 ), BN
WL 34 45 A AR SBT3 /BT s i s A B 38 1 = TR AL

A5 R B WSS . (1) K 1957~1980 FEMAE4G 7R ) 22 8L & B B . —
T, 2 G & TR AL TR RN, N2 1966~1976 4F 8] U AL K d i 1R K 2 SRR &
f503 s R o BT T ECR AR A H RO 3%, AT BRI 23 B PR AR 2, 1978 4F 1 19 3 I 17
MR 2 Fime H—J71H, SCFIFRIH K& I T I 46 AR, 1978-1980 4F [ A FII 175 it
MR 3 Frox. (2) 1980 45 T 2 B AR BN, ZB LS NEIEIT B, oA
1980 4EAL (B 20 fH4C 80 4EAX). 1990 4. 2000 448, 2010 4248, H A B4k e k.
EE AT 5HS R B ER, KRR WE T 48 FRAS R B AR B o A5 B B 00
145 Heaps #5574 () TR AE BOIE 28 4 Fros, TRIUAE S5 000 AH 1) 22 8 28 Ak e 72 SE 40y b IR e 55 15
SN 4 Fros (5 Hubert-Labbe BRI LL ), #EARE A E 4.3 HHRTIR —2.

B RE (1989) f8H, « (88 T1) & & M2 A2 LA W 3 — i AR 4 2 A= 1% 1 4% 7 1D A4
oM. RS ELS, B AR eSS, #YIEAIE S B, MuE A 2 i
MWsema e R, MBS SRR R, HTIES AP EZEFELW ST, BFEA
T I AR TR ) 22 S A A B DN A T 2R SCHR B AT 3 55 X — R R R AN R By

-Eﬁo

2 2 1957-1977 £ ZHFIE A

HAH i I 5 SRS E Al AR FH
AMEHF SR 1957-1977 568 45204 6390 78861
MBS 2 1962-1977 268 26328 4779 49651
JSRAR / 836 71532 9057 128512
F 3 1978-1980 4 22 H T ML
AT i 16 B TEREE akik R PR FH
TESCRF AT 1980-1980 15 1787 781 3073
HE 1979-1980 54 8104 2529 14440
AMEHEPRIC 5 Sk 1979-1980 90 9633 2423 17244
HIE G 1980-1980 24 1952 921 4052

B Jm P B EE S R,
(c) 2022 FREFAE]
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HME AL 1979-1980 90 8953 2454 16072
A 1978-1980 206 19206 4465 36232
G2 1980-1980 87 13589 3099 22111
SMEH S 5T 1978-1980 164 12200 3187 22662
H 1979-1980 76 6660 2451 13371
MARHME 1978-1980 149 9872 3202 21157
S AT 5MR 1979-1980 110 6158 1845 10469
YREF 1978-1980 279 24638 5065 48818
RO IE S 1979-1980 99 6901 2153 12423
HMEZ 1979-1980 53 4270 1644 8154
Mt / 1496 133923 16894 250278

R4 BHBEALUNES Heaps HIE

Heaps 331‘

3 3 FAEHR
1957-1977 71532 9057 15833 6776 0.12661 0.22134 9057 836
1957-1980 205455 21001 29215 8214 0.10222 0.14220 11944 2332
1957-1990 1436173 87482 90352 2870 0.06091 0.06291 66481 15279
1957-2000 2679564 139687 129779 -9908 0.05213 0.04843 52205 30211
1957-2010 4187052 169098 168171 -927 0.04039 0.04016 29411 48353
1957-2020 5949428 198241 206222 7981 0.03332 0.03466 29143 65791

Bl 4 RCHE AR TR R 22 ) 2o 4 4 (X [A) L B RS

10000

5000

~5000

ocabulary Vanation

-10000

=15000

—— Difference of Heaps Law
—— Difference of H-Ls Model

i} 1 2 3 4 5 i1
Mumber of tokens Teb

TEWICIFT B (1949~1980 4F), [X [A] 2 SR A i AR B TUIUAEL /& T S BR L IIAE. 8214 AMiA]
Ao BT 22 EATHA B A 0% L S5 AR 5S4 ROSCEE K R K, SCH R mik 80%,
ZHY B E O E EAE S A S E A E P EE R RSO SR, Bt 50 FRKEIES
LRUR BN . TS DOBPEE B, B B BT A S O DUE R
HEFE, B0 1958 4 E N KHHENAR (DUBEPEE T E) (R ANRILAE 2 —m 2B AR
RAEKR%,1958) A, WEFHEFFHOT 1957 FRE CIEEEEALRER) BRH2, 1957) &
WG S ARGA T THISHR, AWEE S RBIRM B E T EM. MitEERKE,
AR A g 1] A0 e T ] I, At R IR O R IR IS L AR L B I B AR

B R ET R S R SR, ITSR13T, B, , 20224F10 A 14H & 16 H .
(c) 2022 FEFLGFGEESUHIES YT WERS



“ BT CBHSPE. <BHCPESE . HBEZ ISR SO K E A ILEL TE S AT IE R, B
A NI G 1 2F RE sz 2 A, 1% X 8] B S A i o BT DY N5, T8RRI S Ak R A i DL
Kt SR EZXZM B RER B 2 Ko A — 7, 15155 A1 E bRASiE IR 5 80 75 Bk
KARBY], 1515 5 050U 53 k55 52 B IR B2 i 50K, W1 SCHR (B A BT R Fr 52k
HE. FR, 1958; th2put, 1958; Ik, 1958; F3E 1958)  r HUHL A An<#E P~ (i 4%
Ao F L TR SR gsE, BHE TIZNIE S AN RINES S5IE S F AR 2B I8
SRR HIL .

1981~1990 4[], [X [H) 2 f A 20 UM /= T WL MIAE 2870 AN ial 4, H & BB 1 7
D IEfm 22 TF 0 2 R e e 2 36 K, RIZN BRI R BTG IRE, JFRAEH KBS,
FHELT 2200 30 4B BB IE 8 R 25 2 st 218 5 A VG I E Z R &R (FRER, 1999), Ui
5ok 1) AT S 5 MR . BT S I 5 N AE 15 = A 0E TR B0 o R B, BT i 32
HEE. B, BEAEEEARMERR NS, CEEHTIMER o (PEREC) 5WEH
HRCHBRE T (n (7S 2, WE 3 NESHIFERE T BIFHASE, B,
CHETAR XTI, AEAREEFT I OA A m R, RS S AT R AR AR R B IE
1o T %I B A e, <H kL R BT, IR TiEE S B AR IER
e AL, o R 1986 4 (A NRILAE L S#E ) KB Aokl L )L #EAg
X IEMPNE S HE, BWE &% G &S E R R WA 58 38 515 4 [E1E 5 22 1 L A
Wrihhn, BEmONE S FERIRBHE T REANA . SUERN, R4 R4S BURCH
AR ETE TS F W, 5 SANESE SRERE IR, F£E 7TIUEVR
5k R A A R BT ERGE RI9E S R, B 0z Bk 2R 28 BOE VL A 48
(IRZUM, 1988), B4k, HrpIREF kS A WAWRIL, Bl 80 FEARHIAE A EE )
BT EX T A) VR (4B, 1981; BEAG A, 1981),  “E K AT & 1% M BLG F.4F H B
R g5 B , AREI TR o BT T TRl AR DAL R AL (1R R ECRIE A S, HIENE
T EEI R R R B 52 SO UM B AR R R . — 5T, ARG S AR TG R il i 5 m, 451
CSRAGHL S AR SR A G I SCERTE R B O R B, 5 S AT I E PR
b AR, A TIES AP EINEE TR, “HSK?. « A8 A g m SiE L BLE e
SERISCER T, XE5POEEREE MR BERR. REZRKFIFEDOEEREE %5, HiE
WA — DO R 2ERE, A (R DOEZEF) . GESHF S5 R) SMPEAEREEAR
ZRCE G, TP KSR SRR TAE, BE3E T i AU v A AT B R A

1991~2000 4F[a], AR I G 22, BDFUIEL AR G 38 5 2% 0 ) i Sz s 1 3
KA UK 9908 N1 Fh o % BT 0] (18 5 A2 il T ALAE B — B BRI sk R gk 1k, F BN 2EAR
VG RIBSHE TR . ZI A B DOEE 5 FHEIS T A S [ briE 5 S arii 8, 3 26k
TR A 48 R 53 [ ANBEHT I 9% BSR4 b — I ) B O A 6 AR BE R B 48, “Chomsky”
TEZA 3 1At H DLAE B A U i 25 R, 3t — 2D s o B ) 7R D5 26+ Chomsky $2 HY
M & i F2F (Chomsky, 1995) R DUE 15 F A TAE (75, 1998) . [A) I 2 = JB0R
LI S AR IR B S ARV, “TiIp& s “EE". “WATIEALA) BT TR RT = (K5
W, AIE S AEET IR S KIS, 5 HEF, “REEM. BB E RAR
R B, R A Ty T TR S ARE A . R 1993 4 (P EEE SR
AR BT Y . (T 5 S @ W — b m 2R H A R A3 T2 L) S5 30E Ak i) 82K
kA 4k AT, Bl R — I A3 iA AL FE “CET-47. “EFL"% 5 R E S 28 H VA, &k
B 2B AR 2 AN A I8 V) 75 SR HES) 778 KBS R A 9808 B E MR AL, RUES
EHERSEHE WP RE,

2001~2010 4, A5 7R FiAE B A0 B AR 927 ANTA] R, TIN5 25 HF 4 HH B0 by 47 6 1F ke 34
IR S UL DU 3G O AT BT g, EURRE R T AR TH PRI 2 2 5 R 18 5 A Vs 5 I (R g A 1
FHEENNERAAREE, ERARBIAEZ B s8] 4R850, HEd ik Bm i amm sl
N, BRZERMA R SERMMBISETEE. EEMAHAALGTRMEZHE S, 55
ETE 2SR ZRNE S FRE, WeWTO”, R R LT 0 5IE NN 5 T a4 &
FEE B, Mol 0 LA R R AR A L — B 1 BE 2 15 5 A2 i 78 38 2 A
AWrEE, T, <R, “BlR =% R 0 IR OfF — 3 0 TS RiES

B R ET IR T F AW, B30, MA, FE, 2022410 14HE16H.
(c) 2022 HIEAPXER¥EWHIIEFTHLWBERE



BEAAE NIRRT G B—J5H, HESAEEN AT NS, R FESIN, W
“SPSS”. “fRIG 7. ERIETHPPT 2. S8 S HUF R B BUA MW R it —
RIE, JUIHRARHETE S MR A A, SRS S (CET) MEF a4 L, Jf
EFFSRTE, “TEM-4"1E T 09 % b 58 25 20 25 3 W 46 s BUR N F 0t s B S
BN ARE AT IR Z AR SCk < iEE. o B EEEAE

2011~2020 4, % B A AR EE T F P9 48 B 3G s ik 2, AR AR [ TN s 1
B 7981 ANAFF, wlReRl TAI ZHHEREZM S5 M SN H, FREES AT T 78
WA . WX BL B R G , SRR S AR VS A A R R I ARERE RO R, E B
T HEAT A RN, % B B S A A 45 A 1B AR T I R K, 9 <Rl L “MOOC”
PR TR SR T H A 15 F B ik B . meoR S T hoE S A
PRI T RO I AR 18 5 AR B IR B R (1 Y 4% B SR AT A T v ek i R EE Y 2R
FIF . TBEE S S AESIRMY R, BUA. BEIr S EMNIES M8 ARATIESENS
AR B S 52 m, lane< ISP, UK AT SR e T IE K BUAE N ATELG
FAAE, B8 e R 2 B AE D 2020 4RI B 97 Fr 4, 78 12 I8 18] B 1% SR v <37 e >t A o
WHIL Q12 80, fEARERES, Zis R HIRT (ERDGEES) (HBI, 2020,

gE LR, R RE S IS b I s ) B oA R EE R K B, (HE S Al
e[ 3 K 25 52 22 BB R R 2 2 WA R @S, 1B EEIL Al R ZIE S RN
] SR 18 5 R IR SR %) 52 i i A8 A 40 36 s S AR 22 43 AT BE RS AR BT X —E R, (TR AR
PRIFCIE K A OB 0N, W 5 iR . — 7, BONEZKE S BUR B EIES £
HHIES MARRE, X5 S I RIE s e T8 5 ARG (50,1997, #iE
BEMASZEEREBORAFEW; 55— 7, XFRemItdEe mian, EE T SRR,
P E A IE O 5T R 2 e [ K HAE S O . s S A0S N S AR IR T AR S AE S 4
WA FEK (ZFEF,2016) 2Rk T EE S AEIRGERK, &5 EEIRATT 8RR SR
AR E S AT L 515 A R T AR 2RISR . 4B (2010a) X AME
RN RAME R FR PR TP H T BB AU, 78X N A 43 1 SCHR s A0 8 A B E 1
WA, TEGIHTSCH 2001~2010 B B Bim & BRI A, 2013 S E HINE 8 (R
PR AT ) W] TAE: 22920 (2010b) 48 75 BRI AL BERE 135 = i) f5, IF AE
SMYNZEMEEFE, FFEZ 2006~2010 00 XM BB LA S . tbah, (b EE 5 AR
BLHRE Y (XFRh EE S ANS R 1) MIRERMABREWE NERXBURIRIESE (FFH,
2007), AR e SEFIE SR AR TR B e W, 3R A R 2 4y
BT X 18 5 2 ke 1) 200 T AN B8 % DK 35078) B BT 4 B 16 DX 1) B () AR A, BB A AR B ) [ 50 5
RIS E 5 T R4E 5

B 5 A A T B IR 2 2 AT HE AR B 6 BEMLICANE K S T 22

Simulation of Vocabulary Growth

E R E AL

T E RHER AR

I ik ' 75000
2
51000 {
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PHAR RG-S P8 SUL AR () 3R 22 HEAT 43 B, DRI b B PR A6E 28 3 90 TN A =2 DR B i 7 45 12 1R
) — R HE LR o AR 78 A E B A FEdE — 2 50 Uk B A R A2 () BB IR A, 275 Savoy(2015),
AR FHBEALSCA R 7 8- AT B0 AE - RIKE SOAS BLR] 35 D9 B A BEALFT 8L, A H 2k 26 5 A A aml VL
IR AR AR AE AN (A5 2, AT A5 21— N8 B0 2 AR SR TR R, 28 B2 BEAS B 45 16 18] Fe 31 B
WK R, WA IE A5 A K oRER, BERELEH BR AM 52 M R R G 0L, AXME
FFEETHE IR FE IR IR LAY 2 15 BR A8 R D A B R A SUS IS0 . LT R I SCAR, FRATTR A
542 W —HEGE, B 1000 SR BIBET RAE, XFRAE RS R A Heaps BT LA,

BB S E Nk = 13.64,b = 0.61, AL WE 6 Frax, Eoxt Heaps BLAAEFENL LA F A
AL ARG . S T — PR A G R, R Z-Score 1RARBEAT LA 2 R MITAG, AT

Diff (n) =V'(n)—-V(n)

_Diff(n) — ppigs
ZSCOTe - O_fo
3

K7 AN 8 73l s 1 REHL A 5B S SOAR R AN FRERAE U1 Z-Score 73 Aii i L, PN 3C
AEBRHEE S BT (-2, 2), RDEEREIAE AT 2 L Bl [—30, 30|, FT &I, R
L5 BT iy R B 22 S R T AR B2 (. Ah, BE ML SCA b B 300 R 22 {2 7 tH 2 B BE ALY
MBS SCA F TN 3R 22 Z-Score 7341 5 R FEAR I 0 M 240 IR FF — Bl Bl k=, BsLC
AN 22 5 (AR A B B RE AL SCA R, T IR 22 St W] g 1R 1 B SE DR R I il i) i {0 5 A AR
IR IR

B 7 BENLSCERBPINERZE Z-Score i B 8 BENLSCARKIPMRZE Z-Score i
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] RIS A R MR BN o 3T T, AR SERR UL R R el AN BT IR B S R SR T I R
TN TR 22 AT RE S Y, 10 JE V8 58 1l 5 B A L 54 T IR UBAR ZE A AL I A BRI .

7. 25

FEVCRRENE S ¥ NE 70 FRR B THEE B, CATFRNES S RESE L
HEHEMAT T BB A4, (50 AR 6 H ST BOS H TSR 0 b . VIR U [ Bk
EE S HKE, E, A4 CSSCI (2019-2020) Wk i ez 0 P T 1957~2020
SRR EL, M T 5949428 1i . 198241 iElFf. 10813606 F-HIAMAIE K., 28—, 1F
ZR BB R S L, AR SR A SR KB R N T B AT S, o Guiraud B2
Y (Guiraud, 1954) F K} A i8] Fh - 18] 41 11 ~F 77 LUABL OC Rt AT 8L, Heaps B2 (Heaps,
1978) T 3T XUk # 25 [8] F — & ) 2 P4 5% & , Hubert-Labbe %75 (Hubert & Labbe, 1988; Labbé
et al., 2004) 7t Heaps 1% (Heaps, 1978) Al Lab N\ T xHaM K% E. F=, Aik
B4l 53R 2 58 /NE) Heaps BRI LA 45 SR DAAE 10 SE N E I, fSBh 2G4 R S5 AR B
FUBREAT 8, PR RAIHIE T R RS2 R R I B o AR 3 458 70 1 T 22 {5 1)
AR, ATUERREESHRORBELT T =WE: &0 BB ER . SEE U
HENRE, EHEZRSENE LB . X451 aehrkEas, NEmmEET

OO0 200000
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AR BT T T ATV . ST, AR SCIT ALERLEE (3R 7, (2 R B PR R, fERE
PLSCA BB 4T BB RE PP IESE T Heaps 5 R AE SR 5T A SCIAVC ALK —BF 70 32 0| (A 2hk
5N AR I, WAL LT TAE: 1) MRIEA ST 1 P i i RHR R BE 08 0 R
REAAR SO IG S 5 UL R AL U AT TN AR A s 2) AR B AT A 23t — 0 X 5 o
AN AN A A A 453 DA R 3 2 U 0 R R Rl G KB AT O B 525 3) M Eaar
H A AR DB TR R PR, R IRBGE F MR 2RI R 0 REE, NP AREERIE M #CY
AT 4) MR SR AR S ZE R, JF R DU A AR S Z S AR Rt e, N
A AR AR S AR SRR P SR Bl (1 e

gt
AR ZEFIEZR (HHS: YB135-159) FfM [T K% (WHS: MYRG2019-00013-FAH)
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B-A-BIRTREER, FER, R 1958, HEAIMEZCA OB 2D H4E(1917—1957).  (SMEHES
WEFL) (02), 129-140.

FEE. 1999, (PEMSIETY) , Mal: mal R AL

FREE. 2019, L HERFPEES AN, (ESRIETT) (04),14-26.

BB S A TAER 12,2019, GO ENES CEFlRE 70 fFL8F) , Jbnt: B0 R

HHDY, WRER. 2005, JEPCEARITIE SO BT F BRI i 7. CROCRHE R F 4k (&R
fi)) (03), 83-86.

HEPE. 1981, PEEMIBOEZAER RS, (PEESD) (02).

EH. 2014, WHEERIERTESE S faEEHMRES 2. (OMERE S 30D 31(02), 81-
89.

Mt 1958, FRERIBIIRF L. (IMEHE ST (04), 434-439.

XIFFE. 2019, CHrHERE 5 SCEHFR 70 4B 5 dbal: RE SRR H R

XITHIAR. 1958, W5 20 R P B BR1E 55 S0 70 (1) B2 7= B AL 3 W R R0 5 i —— VPR I o ) e
E [EAR B R S R —3C. (IMBEEESTIFE) (03), 261-265.

Rt BA. 1981. 43 #r 7 iAWl — FR) TR ik, CRETESC) (03).

A HE. 1999, B EE = 2 50 4E. (CUARIE S 2) (04), 3-5.

1997, IBESRPAN. (BUEXTEY (H), &l G

ZEFH.2007. KT (PERESAESE D) , GESCENA) (1), 12-19

ZEF.2010a. (OSHEFRE A SRR IES R . (P ERE S AR RS 2009) , J6H:
7 55 EDF51E

25205, 2010b. A EAMERRIEE T, (OMETE CRREAMETE R 224R)) ().

ZEFH. 2016, IEEAETESIESAEA. QEF ST (3), 15-23.

X8E, 2017, (P SCEEARE RS EEEFE) |« 8 = m B R DOEZEEMT S0 SR | &
WHE R, FiB.

P 1989, (BEFHXM) , ESCH R

LR k. 2000. CSSCI 5#& RV, (B KFZEM T NSRS REERR)) (04), 155-
160.

FRHTT. 2012, RS RE S XK FI(CSSCH TS5 M HMME. € E E B 1E 2440 38(05), 95-
102.

HZI. 2020. “5% 05 5 RS HDHE S RSB bk, (HEFRDGEHSE)  34(02), 231.

TgAE 1958, BHEAEA — @ BEEUAHMN.  (IMBBEFSTIFE) (04), 422-423,

T, BREN, k52l 2021, CGETFERBITARETEIGK) - (58 20 mp EVRIE S SRS
£, NEERE, WEE

ot lmh EEE S RSB OE,
(c) 2022 FREFAE]

m
=
oS,
|
ﬁ
=
e
Im
+
H

61300, FA, » 20224E10H 14HZE16H
e AR AP
12



T, F22. 2021, FCGRTEEKHE.  (RUE R | 35(1), 17-24.

EXRA, EER 2022, RREXARFZUVZRGEEIRMR. (BEHFEHR) (04),9-19.

RA&TT, WAE. 2010, PUEERIRSCHEF SLIFMCEI . (GBS EF ST (03), 91-96.

TREU. 1988, (ERGEZEEGR) , LIgANEECE L.

SR, 1957, EROEE SR, GBESCE2T) (08), 22-24.

W75 . 1998. “f57 AR BRI T, (BURAMEDY (01), 52+51+53-73.

S, 2P0, ERERE. 2020. FAGEMIEILEABLEME. CGBESHEESHRD (06), 19-27.

BKTE, BEfT s, R, R, TRZE. (2019). [F—HATIS SO NH ZE S SLinE B8k

WEFL. IS ETE PR ) 42(03), 73-81+160.

i NRIEATE S — a4 E ANRMRER KRS 1958, (PR ANRILMES —maE NRRERSE
oo o= W X T W Wl o o' 7 XK OB ok W)
http://www.moe.gov.cn/ewebeditor/uploadfile/2015/03/02/20150302165814246.pdf

KRF, WEEST 2021 EEEEARFAEHNRES SHEEEDQH. (GESHFESHR) (02),57-
69.

ABEAT. 2000, AL RFE S SCRBI(CSSC 2 Wl = L EThRE. (R KFFMET ¥ AL
RBE2E A2 RERR)) (04), 145-154.

Chomsky, N. 1995. The minimalist program. Cambridge: The MIT Press.

Guiraud, P. 1954. Les caracteres statistiques du vocabulaire: essai de méthodologie: Presses
universitaires de France.

Heaps, H. S. 1978. Information retrieval, computational and theoretical aspects: Academic Press.

Hoover, D. L. 2003. Another perspective on vocabulary richness. Computers and the Humanities, 37(2),
151-178.

Hubert, P., & Labbe, D. 1988. A model of vocabulary partition. Literary and Linguistic Computing,
3(4),223-225.

Hyland, K. 2005. Stance and engagement: A model of interaction in academic discourse. Discourse
studies, 7(2), 173-192.

Labbé, C., Labbé, D., & Hubert, P. 2004. Automatic segmentation of texts and corpora. Journal of
Quantitative Linguistics, 11(3), 193-213.

Luo, R., Xu, J., Zhang, Y., Ren, X., & Sun, X. 2019. PKUSEG: A Toolkit for Multi-Domain Chinese
Word Segmentation. CoRR, abs/1906.11455.

Manning, C. D., Schiitze, H., & Raghavan, P. 2008. Introduction to information retrieval: Cambridge
university press.

Mellor, A. 2010. Automatic essay scoring for low level learners of English as a second language. (
Ph.D.). Swansea University (United Kingdom), Ann Arbor.

Paquot, M. 2010. Academic vocabulary in learner writing: From extraction to analysis: Bloomsbury
Publishing.

Savoy, J. 2015. Vocabulary growth study: an example with the State of the Union addresses. Journal of
Quantitative Linguistics, 22(4), 289-310.

Swales, J. 1985. Episodes in ESP: A source and reference book on the development of English for
science and technology (Vol. 1): Pergamon.

Wang, S., Liu, X., & Zhou, J. 2022. Readability is decreasing in language and linguistics. Scientometrics.
doi:https://doi.org/10.1007/s11192-022-04427-1

Wang, X. 2014. The relationship between lexical diversity and EFL writing proficiency. University of
Sydney Papers in TESOL, 9.

Yu, G. 2010. Lexical Diversity in Writing and Speaking Task Performances. Applied Linguistics, 31(2),
236-259.

Eo bR F A RRSUE, BITEI3E, Me, HE, 202210 14HE16H.
(c) 2022 FEFLGFGEESUHIES YT WERS
13



&5 POE ) A U W R I H & Yu e 15 T4

EXIT, BRI
TEILKFPRERZE R TSR, R AP 450046
wanggingjiang@ncwu.edu.cn, 11528255100q9q.com

W

D DUE A1 A A B TR TR T R L A)VATIRE, AR A VO E VA R S N TR R -
AT UG VB S M T 45 515t B LR 75 s & AT 95 S SRR )
ST VB G FE HR VR SEANKE TELE A4 T B AN o ST Bl v 4 Y W S R 1
fEEC, RN AATREE TR - WEER, 35%5’]%&1% LEFIE AT BT W R e
5 FH GG #5401 R 7B EL A 90 199,67 Yoo SE T BRI 451, YEWE R e 4H & VOB E
iEE B JE T HIDOE -

R TR O TEREATIEIIE | i

A Chinese-Suitable Combinatory Categorial Grammar with
Categorial Conversions

Qing-jiang Wang, Shu-xian Chen
School of Information Engineering
North China University of Water Resource and Electric Power
Zhengzhou 450046, China
wangqgingjiang@ncwu.edu.cn, 1152825510@qq.com

Abstract

To make categories of words or phrases in Chinese sentences correspond with their syn-
tactic functions, categorial conversions are added into Combinatory Categorial Gram-
mar. Categories of parts of speech and phrasal structures are divided into the classical
and the non-classical respectively by occurrence rate and whether obtained via combi-
natory rules, category conversion rules are established for parts of speech and phrasal
structures in phrasal structures. Notional words or phrasal structures collocate with
functional words by categorial conversions, making syntactic functions of functional
words tend to definite. Treebank shows, 35% of phrasal structure formations require
categorial conversions, and 99.67% of phrasal immediate components using categorial
conversions are notional words or phrasal structures, and categorial conversions make
CCG adapt to inflectional-absent Chinese.

Keywords: Combinatory Categorial Grammar , categorial conversion , categorial
type transparency , treebank
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HEESY

TERE ) S BB S B 2 A RN, ESEENMRIAEZEGEME, 2021) -
YHATEMFTEVET (Steedman, 2019) (Combinatory Categorial Grammar, 455 CCG) 2 JElsiEE
P—FY R, AR A R EUCE & R B R EL . IR RRNERES, ARMERAG A
TERTGE A WS S AL — M 2R —, s S, BIhEEANEREIL &
PERETE A A FITEREEE S 5, (Jayant and Mitchell, 2014), XEFCCCEAEEEIITHEIES
ME (RIS, 2016; THEE, 2022) -

CCCHATRIRAIERT (RIVERE) R H RERRIE R, FIU0 (Steedman, 2019)%seests
UK S ) 5 1R U B AT R RE LGB LB AT, sees = (S\NPss)/NP: Az\y.sees’ z y, X H A]
£ R AY(S\NP3, ) /NPH5 5 45 ANP1E A V£ R TS\NPs,, J5 & £ 45 ANP3 5 AJERMS, 18 X
Az y.sees’ x yFESE I N A T4 M A) 7L R BINPH AL AOIE s« A A) 75 2R BINP s FH £ 7Y
B XAy FEENE 1R T sees’ X7y o — MNANERBINT N —FREETIRE, T2 AR )1k
DIREST B9, BT i 2% FRIR R ANA R o (HR DR B aH & X MR G e R i (FARH
), 1995), 1HRMFE S, JEFRRR@E A GEET MR A R FEIRTI -

AT, JEBFIETERIRLINE T8 TORESS & — Ve RN, (B ESEA R PUE—
JERGEE R T — M EBERIHUN] (Carpenter, 1991), Hi& &8 5 A TUBES SN, FE2R
TH S 5 Ve AN o 2545 64T A FOVEIE AN N B 45 M FE S I ATE Ry, R Hn
WESEIINT R o PO BAEE R Z BT, FERERLZIFAN N -

KTWERLEAEDRE, BE¥RESEBEKF 0, FHmiAE € RmMELER, Halik
IR ICIR R B FET B S SRR R SR | T VB S5 HA BT Rt AT IR B A A HUNAE B 5
R AYFNAE LAY SRR AT LG R R AR R G5 R G — TR Yo lE I ST B A R R R A
SN A VO E A TEE R TR (CCG with Category Conversions, 485 CCC-C?) : {A/4t
BN iR 57005 ——R R, LEA)F451 B AT DUB o Y lE FE #45 [R] — 1 R B w5 i PR VR A R
W5 . CCC-C?H KoL 2 AVAZH ), 53C#K (Carpenter, 1991) “ial:=yE 04" [ £ VL IEH
WAIARIET, FESEZRER - ZfCCG-CHE A POBMAFENERHE, HeeiE i # H
£, JFBEZ I BARA IR AN R TR B AN, T AR R AN AT VR A A VO RE EE H LN AR A .

AXHOEEHETIEEW A TE: (1) EAEZEES—% B IOE W R IE S5 1 1T hE %
#e, BIR:RFNELELEFER o] LR T (e RLE 5 M 75 22 I ARG DR HE 0 - (2) @iy
BWE, TERGE A DOERTERE A &

RIEE2T45 A B TOWHETAREARTE X B3 B ATOF R M A DOE 5 2 KE, 54T
RS & FUNE S ANE R B0 B —— Wi, (SR SR B TR 4510 S ulE, RS 1R
TE A BE S 2 RS 1R F S TR, R — LR IR PRI AR s BT 2 B R R A
PP B A FRVORE RS ) BR67T A EE LTI A X DR e N CCG; &5 B 45 TIE,
TR N — BRI T W -

2 HAETOWFTETAREAE X

FETEEARTENE—MEn -~ np~ ppfis, IR A« ZIAEE - HREEMG T, 5%
FREL - A& JERITSERAE, PIEEZ AR . DOEEREE % BITABHE, RERIATHME
AJORE A A O ARYE, EAVORE AT A npHls. JuBE (Category) A ERHTIEZ (BNF) &
AR, EHAREEL (Slash) KA. o o SOSLIARXTHUIERE FHEH] (Steedman, 2019),
SHEMERTOE RTINS - ERER NG W ATETEN, ERERESEER, DR =5
P, BIa(s\.np)/.np - WTAETEWGRT BEVEREL, RHELAMRELER, G NRESE, TRk
BRI 751 o 2 BT ek BB — ]

SyntaxType ::= np | s | SyntaxType Slash SyntaxType

Slash ::= /. [ \. | /o | \o | /x| \sc [ /u |'\x

ToBEEERHINE REXAIE SGEE, HERAZEMAME (Steedman, 2019), BIAIERTEIRE
R S EAHN (5B <B*~ >BY -~ <BY) AILUCRRMEE, EEATH AL ZMH
AWER, wEim ZAEHN (>B?) AR AR SRS WEESE LS & - AN

TEUIGIREES (CG) My &, RIXHEAumEmEE (Wrap) « HE - B BRFRIGEHE, K L&
4541 (Steedman, 2011), #BE T Moses Schonfinkel 455 F (Combinator), #{Combinatory Categorial Gram-
marf %2 X — RIEHEEY RIS EE & T &4 & FRITURE I, TR 45 & TiRFETL" - Mark Steed-
manfJCCGEE R T 454 T7Z (Haskell Brooks Curry# 2 HB) TR AIEEA S, XMWFREENEHCCGHE
A TR BRI -

B SR EN R RS SUE, 140552301, B
(c) 2022 FEFEREESTTHIBES Y
15



HEESY

(<T~ >T) ERMAEESMNER - H IR SDOE S MREIELEH, = 720 LA E N
HREERY, NSRRI REBAAIIRE . ETOWERERIIE G, o2 W R, 2 wkERE, [ gEK
B, R RS AR -

X/WY:f Ya= X:fa (>)
Y:a X\,Y:f=X:fa (<)
X/Y:f Y/olig = X/oZ:Xz. f (g 2) (>B)
Y\oZig X\oY:f = X\oZ:Az. f(g2)  (<B)

X/Y:f (Y/W)/oZig = (X/oW)/oZ: A2 w. f ((g2)w) (>B?)
(Y\oW)/oZ:g X\ Y:f = (X\oW)/oZ:A2Aw. f ((g2)w) (<B?)
X/xY:f Y\xZ:ig = X\xZ:Az.f (9 2) (>Bx)
Y/xZ:g X\xY:f = X/xZ:X\z.f(g2) Bx)

(<
X:a = T/Z(T\ZX))\ffa (>T)

X:a = T\Z(T/ZX))\ffa <<T

ANFTE B R A AETRE Z T, R AT B IRNE o <45 &7 SN B 238 5 1 A
T (Steedman, 2019), BIFfHE A)F BE MARTN, AN —2 DM, BaT LGS
AT - A NS Tens i 5 AEAEIEEE & B2 G5 AJEIEE MRS (£
PRI, 5K, 2020) - 18] B AT 10 S B> 18 B SR AU AT R S Yl (EL TR 3R ok B2 Yo R W
i, ARETIOWEEEANFIRE BRI, XS T JERE R HEE R i R - 7
W i 4 L S RAT ) HTRIVOR S SRR AL N AR L, R B AN RE RS B 2 LS Bk, T
J& T 1RA R -

3 TEEEEHALN K DUE 5 A KR

RENRESTIT AR, EEB RIS EER, AR L REET RS £ X — B
R, POEE ¥ BRI FRI b T FE R TER, ZEmEF LA RIaiFE (2R
1954) « JMFARE BRI T AT ATEMT, R iR R EIPREL IS [B TR T IR 22 (SR
2, 1995) . LML HTERE], FRL MG ERERART b, L+ 2=/, 7%
Ry bR e, T4 TR E RN IR R U . LT LR, SRR T AIERE,
RV AR PR 2 S A A VB AN 78 34 A1) 7 R IBE T (TEKIE, 2009)

LR R T AAS M, B WA fE T AN EMERER (832, 1995) - K
M, ‘BT, RS IAPTER AN, SErfE AL A T 7T RA) T R PR E T PR Y
[ern AR . (IURDOETR ) 58 AR XA MO R iRE (R AKX, EF&, 2006), A1
BEFFNAER T EEGANES 28145 . AEEREENRFAIRAT K, “REE
A IRIAR G AT —— R - PUBER, “KAEERMNRATER", MAREFERL, A
AER“THER", ARG TR IR REEEEE R RTEER, 1985) -

“TAHER” SRR  FREATRER AR - HERFAEIERRIFRE, FAE L REIRHER
HEZAR, MRERBFANE CERZTIKA - WREE M (GO, 2005), “HHE X AT
EIIAAE—ME LT ABT—MAR, X5TUWERAEEFRNTE —2), HRETOHEE
RIS R AR SR L « EIRBOR AL, FRRIABLFIFARAE R SN RS e M — A -

SEIREIA R AR, POERRAIEDEAT ESE B0 - EPUERFRE T
(KIS, 2009)F, FLshid'@ e, BshiaGaimmfraIhae, XA R HR &t &
Ehif R AT, WER AR SR AN, RGN D Z AP IR B, 44 1A f AT
ALY, LY RGN UL R, RS A5 B TEIE I BUR A O B R
TR — 2

ETIRITH AF AT A IR, AT LIRS D HEFR &1 9 78 5 H B Bm 1 A7 )
5 (B39, 1995), O A] DU H B & e 1 ) 7 i T E i R Y EE R D e, 1EH T R A A1)
TR ERTAR BRI RE (U AE, 1997; VEAIE, 1999) « WISRILTAH 3K - Fxt R 4171 T
REENL YA =VE WG iR, MR AR IE S5 1Y LR B0 A Sh AU ThRERT, b 224 I JE S AL Th e
R AT -

POEBRZ RAMESIRIC, MUSEORRLZ A, WERIEERIRARMRHIE (GRIATL,
2011) » POFA]F HAE & [ BRI 2H AR SR 2 AR — 2, AT AE A 2RI B A E Dy 1 5 i) A)TE S 20

HX BEESCIINESE A WIFTE RN, TiHERHESchonfinkel 2 & 5 R AUAR LR «
%:+~E¢Eﬁﬁ%§#k%%i%,%4ﬁ€?%§
pay
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HEESY

Hefti G EA RN ERLE 1S LU B — RAM AN E N — DB R A BRI AR, E&KAH
WS MITIRER G TRE T, A TISMHMSERE T ORTEER, 1985)  TMHAN BRI
iz, AEIESMNERREBRNRER, HE-MEMETUE25E SRR A
[FIRTLHIEEHE (RTEER, 1982), IXMPLEM A ZAMBRRMEES (FERV, 1990) . SSHESI N
BICCGHE, mURMIELEMATENGHH BRIy FVIRELE S TR, XS RAEME R A MR
LERVEON B AR B R R B ROZCR VOIS, e HuE IR 5 WSS &, KB T % -

4 T SAIRFERIA A L Y 5

HENAER S RIRIOEE, FEARMESEHERIEES SN, REHA
YA A5 B VO s T E TR R B B R VE G o 45 E A FIEE s A4 TR TETEWE np, H G AN
H (<) ~#@iRNH (>) ~  @irdEs B ~ FRAES (<B) 7515 ELHs\.np-
A E VLW (s\.np)/.np ~ A€ W B BEnp/ np ~ IRIETEEE (s\.np) /o (s\.np) M (np/.np) /« (np/.np) ~ Fb
VB WEnp\,np ~ (s\.np)\« (s\.np)Fl(np/.np)\«(np/.np), FFEIE (Subject-Predicate, SP) -
& H (Attribute-Headword, AHn) -~ JK H (aDverbial-Headword, DHvE{DHa) -~ H b

(Headword-Complement, HnC - HvCEHaC) - i&ZE (Verb-Object, VO) ZE45H T 2
HR o JEREE TEWE 45 A NS B ES 5R, X B O SHAREEME AT LUE &3 (n) ~ BhidA
(v) 8JEZ (a) -

SEIE| R IR FE I TR A RO, Bl EEAE E R AR e, EEME LX)
A0 F U np / np - H IR B m PTG 2 1R 2R B BTG . AN A4 iE] T TR B SRV E 4 B
fEnpfinp/np. 5—4BAHE, ZRERAITYERE AR B ES)iE - BEE D) -
XEEE B 1A 1) S R 53 552\ np ~ (s\.np) /npH((s\.np) /mp)/np . FHIGHE B2
[ BLR R B EETHRE . GNEOE & 1E P H AV RE 5 B Znp LanpF (np/,np)\« (np/,np),
Bl RICERTMNA () ~ BRNA (<) FRSERE, BEGRTRMHEEIE, 525
e EMEE, MEFRSEGAL 61 HEaNEIIRE -
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The Research on Automatic Recognition of the Double
Negation Structure
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Abstract

The double negation structure is a special structure of ”expressing positive meaning
through two negations”, in which the two negations have an important impact on the
semantic analysis and emotional classification in natural language processing. Taking
7= = P==>P ” as the standard, this paper makes an ergodic study on the "nega-
tion word 4+ negation word” structures in modern Chinese; According to the formal
features and semantic expressions, the double negation structure is divided into three
categories, 25 sub-categories and 132 common structures or constructions. Then, based
on the theories of factuality, negation focus, descriptive truth-functional negation and
non-truth-functional negation, this paper investigates the double negation structure,
summarizes the three conditions for the establishment of the double negation structure,
and designs the program of automatically recognizing the double negation structure.
The accuracy rate of the recognition of the double negation structure is 98.80%, the
recall rate is 98.90%, and the F1 value is 98.85%. Meanwhile, the program also obtains
8640 sentences which 99% contains double negation structure from 96281 sentences,
which provides corpus for the subsequent statistical based deep learning model.

Keywords: Double negation , Automatic recognition program , Semantic Analysis
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Study on Distribution of Single Item Adjective Attributives and
Appearance and Disappearance of “de”
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Abstract

This paper studies 77,845 single-item adjective attributives from articles in "People’s
Daily" from 2019 to 2021. Distribution characteristics, syllable combination patterns
of adhesive attributives and combined attributives, and appearance and disappearance
tendency of the word "de" are studied from practical perspective. We find the number
of adhesive attributives is significantly less than that of combined attributives, but
the frequency of use is 4-5 times higher. In the two attributive structures, adjectives
and nouns have a high proportion of repeated usage, but the proportion of their co-
occurrence is relatively small. Besides, there is a strong tendency to use "de" or not in
the process of usage. "De" has the function of distinguishing meaning and highlighting
information. Disappearance of "de" can make the meaning more concise and further
solidify the sentence structure, forming a specific or metaphorical expression. This paper
provides a basis and reference for the lexical semantic research of adjective attributive
structure.
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ETEERMFIE T HUFR IS E S BB ARG T B4, HiFE(E SRS I5R
L. HETHERMREZEL BERNAANEEEST HAEER, EZTEME N
PEES A BN OB TR . ARBPRSI AR T HOSE SR TGP T- 2 UR-PF & A5
BHEFBRAGEEREETT, BEICENHRFE BEAE G R EN &S HAH
FRFFIERRNT . B 045 R B n D08 A B A IR 85 B 2 AR, HBIRRF LI A T4
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X#: GPT-2; FEE .. ¥ &K EER
Prosodic Effects of Speech Unit’s Information Based on GPT-2

and Mutual Information

Yun HAO! Yanlu XIE! Binghuai LIN? Jinsong ZHANG!
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2Smart Platform Product Department, Tencent Technology Co., Ltd, Beijing, 100083, China
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Abstract

Research has shown that linguistic units carrying more information tend to be realized
with enhanced speech signals. Most previous studies measure the information that a
linguistic unit carries with its surprisal. However, such measurement lacks the ability
to model long-distance contextual effects. The current study proposes novel measures
of linguistic unit’ s information by incorporating the GPT-2 pre-trained language
model and mutual information (MI) between text and its phonemic transcription. We
examine the prosodic effects of word surprisal and MI-based information of final and
tones in Mandarin Chinese. Results show that more information of both words and
finals enhance prosodic prominence, proving the validity of our proposed measurements.
Besides, the effects of information are more notable on duration feature compared with

pitch and intensity feature.

, HE, 20224E10H14H £16H .
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1 35

EEERMEET, FESHRA (WA WR. TR%E) T EEE20mEA TN
S5 HEESEE . BE19299F, Zipf (1929t A LB BMR S HiIEEEREZ BFEE R
R FR: SRR E, EETEREISIK. FRFOHETES Y5 LRIES 2 ME R 5
ERIRHE T RIATIEYE: Howes and Solomon (1951) A& PLHFIA B 1A I 75 22 AL o 2 BUAS (6] 5 AR 4R
BRI RAAME % 1a5s, $olHA b pr 2R SR R RI#E . Lieberman (1963)i#
HEZAE S IEM R R [ 35 A) 7 A AT e, s B S T S & AT T i 5 5
AR E A BE AR -

HIEE X FIRE S G B EIL ML & 55 T Shannon (1949)HI(E Bk FREIRRIES
LI AE BB ARS: EIESER R TREY, HWiE AKEELENEERYEIESES,
M B TEE FRIESESAERHETHE. SEEENYSNMBELEEREN, U
R EIE B L HI &/ NT AR (Genzel and Charniak, 2002). fE{5EIEHIZEA £, Jaeger and Levy
(2006)$& i T8 5 Z 5 F B 2 B B1% (Uniform Information Density Hypothesis), AU
WSO T4 — BOEE T & AL Shannon BE B ARMIEE 534 Aylett and Turk (2004)
FEH T RLUEBRERFRRE S T E X (Smooth Signal Redundancy Hypothesis), ANFZ A07E
TR IR IAAETE ST M P BER BAFENFEEEATER. AR EREERH
H/NEGE R, B E K EEEERT SN EERIEEE S DK FFRNERERE
i o

B %2 i (prosodic prominence) g —Bi 18 A1 3 N8 B 807 75 75 2 BURN _E AR SR Y
5% (Terken and Hermes, 2000; Aylett and Turk, 2004). #)7E%E 0A0 75 2255 M — AR B AE B
K FE - TR EAMEFE L (Terken and Hermes, 2000). #JA% G E BRI LM & ETS
BHRHFEMNELR. FEE%E KIIES $47(Calhoun, 2007)- BE KIEE S 1EEE K H I,
WEMRFIREERRTETHRITHE S BAGEEESPIRFMER KR Jurafsky et al. (2001)
ETSwitchboard HEEHE & I8 H BLIF FE K Bigram 2N TN KA EE M. Van
Son et al. (2004) ET =18 FF 2 HAEEERE L IARE RIFA P E RN FMEMETERNER
SREBKR, ZEREMNK. FiR ISR 5 N -

SHE B ERBIESN R R EEERAENBGERTES, BFRZ AR T i g
= tlKaqchikel MayaniZ(Tang and Bennett, 2018), H #(Shaw and Kawahara, 2019; Hashimoto,
2021) J Bl & 4 15 A 1E S MBS 1E S L (Pimentel et al., 2021). X THUEHIES HAMGEER,
BE201H2260 FARLE T EREA G AR50 IGE B R ISR B EIRE SR R B H B
. FE PR AMEREHT T HIT T (kK EE, 2010). RTUUEFEEESHIBRIIRR, FH)
(2007) FIKAIEA G HEEE RS FRIES, MERE/NEIEARNEE, HIFRHE
TREEMNST 7. Tang and Shaw (2021)FT1EEZEMBigram T 588 & ICE H A HI(E B
XK. FEAERYAE EENRE, BMIT0ERE TiRRREEEN, X EARE R
EBERR(EER - A EEEIES)RNIERERE .

RG JIEZ HEAN-gramE R K T EME RIS EREES HUREERE, HIRTTIELE
S K B B R OB Yk R T E (Daland and Zuraw, 2018). R T BEARIGIAE, AR L

02022

il

P
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Bl RS S AR ROUE, HA6TE550, ma, HE, 20224100 1MHE16H.
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PO TE S BALE B ERTTRE . —MESIATIIGESHAETEF AN EER, 5—
FEGIASCR- HIEEE RN TETESTMERNERR. HILESHKN-gram EEEE, ET
REARIN R TZ50E A BA H Rz ALEE Sy, BT 54 A AR BT = LI AT LA 5]
FIKPER B BRSO SRR R e UK PFEEAS BT A AR UR-F - SO Fiti A (Zhang
et al., 2008; Zhang et al., 2010)J &AMl £ FEBFMAITIREREM TS, ZTEUENFES
RIXTHERTE L) DT RAFE B (Zhang et al., 2010; Wu et al., 2014; Chen et al., 2016; Zhang et al.,
2021). ZITER A —MEER P DFEFFEME T 20 ARESENEERR, BFFE R F
Y B FZE(Wu et al., 2014; Chen et al., 2016). HIt, FATHEHFREESEMEEE RN
K- PrEEERMMAREND S EANGEE. ETIETHRZENSSIE KU 17108
BRI AN B B B RN, HE IR ) TR 5, BRI S AT BB S EE H
LegiOEIPREVEES

2 HXIE
2.1 ETEEEMNESEMNEE=S

BRI E B EMEE T BRI R FERAET AE RN A ERIES RUNEEE,
= (1) R

—_

)

Hrfcontext®nZiE S BALHILIATE 5544 818 BB BRI 7 — ot B 5iE 45 €
Ain/MAZE NI B 1E B (Jurafsky et al., 2001; Bell et al., 2009; Tang and Shaw, 2021). &% H
ERMIB A, HYE B AP EE RS E A IES RS (Van Son et al., 2004;
Priva, 2015); WHEMFRINERLE ER—TEEFH TEEZRMZE (Malisz et al., 2018; Shaw and
Kawahara, 2019). L7746 B IR AT DL B 89A] 55 B B 7R 45 8 R EPARac R RT BumifE, (B0
EXER - BTIR(E B S5 KRR AY_E R UK R A TA R (Daland and Zuraw, 2018).

STunit; = —logy P(unit;|context) (

2.2 NAR-HEEERER

SRS AR BHIRTE Zhang et al. (2008)F B X# R, DA THICGEIESRAIEIT S
8. FRIZERENATERAERHR, ARITEEMIINEER E(Zhang et al., 2010; Wu
et al., 2014; Zhang et al., 2021). ETIZHEIRNINEEAFME R T EMAEX T LN BRI 5E
HTIMNESEEFENEERE, NRIFERARTETRAAGEEEEFEZERRE L. 1A
HAS B HIUR-F - SO R B A (1) B s -

HAPWHRREROR, UGS ANEEGRNER, FERAWKNUHSEER, WERNF
RIS FTE SURIES . RGBSR BE TR, RIZHEW =W. RMES
Rt P REH TR - [ GRS R AEE BHE. WH AN FFEERBZESHIER
WG, TF MRS RAW TR ZE ReFE S HEALM. WE5HESEEAFZENEERE LR
7 (2):

MI(W;F) = HW) — H(W|F) (2)
EEEENT —THMIILZEECDH S — THILZE 8B 0T WD AT E
MI(W; F)RRRIEE R T I FEY H IR I6 SCRW R AT BE . SOR-PF & BE B K, UiEA

B PTG F AR R, SRA6TI-ARE5TL, FS, P, 20224F10F14H 2 16H .
(¢) 2022 FEPXFEEELSHHIESTELTIWERS
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(W O— s2Fanen —( F — samsann —(W)

RO

Figure 1: SUAR-F (- O LR A

RS o NBFE A R B IEFR B SCAR N 25 - iR#EShannon-McMillan-Breiman E¥#, IR (W, F) [F
I AR (stationary) 7 H AR & BT B (ergodic), AF(2) I LIESH(3):

1. ,
MI(W;F)ZT}ggO—Elog;P(WQ) (3)

How, F#oRFTE PSRN NFRCR, BIWHEICE. A0 LURIEE S HE T E5
B P(W,). (3)EMHEE N FEISCAMERBA, CR-PEEE BN
3 AXFHE
3.1 FNZGESEREGPT-2

Bl & R 2 ) TSR SR AR, SR EN G REEN ARE S BRI
EHITEE ST . GPT-252 FHOpenAT# H 1958 — AE T Transformersh 14 B K HUR T 2575 5 1%
T (Radford et al., 2019). HBEAIZEM) F Transformer FIfEIS 2R &84, IR B VRN T —B 4 €
SO T — 4 BIA pI 40 A . GPT-27E A R IARONER SURES LRI, IFR
TEZ WA A KE F A (IR sh &R ) E R T HAB T 25 SHAL . B0, Wilcox et
al. (2020) HLH T N-gram, LSTM, RNNGs fGPT-2 #& AT A) FIn LA AR Bh# B _E AY
R, KUMGPT-2ER R I A E. Hao et al. (2020) A IMCPT-2 HERIZETRM 252 A) F KR
SR BRI TXLM « Transformer-XLEEAMT)IIZEFHER .. ETULEER, KR
FFGPT-27 IR 15 S 8 N A Tl PG B0 e F 86 FREREEE, #MRAEREN
HE T MR EEER . B BEAESERA, GPT-27] DAEET 45 7€ /) b 30 A T &2 37
HILAER . BATEE T @) HEATHE: M RiFTeMBEFER, HETHG)IHTEKENNG
AFEREUATEETE A PIENERFR.-

SI(wy) = —logy P(wi|wy, ..., wi—1) (4)
N

SI(s) = = logy P(wi|wi, ..., ws 1) (5)
t=1

3.2 ETNA-HELFEBHESE
BATET OR-PFE EE BEIIR I —FT EOEE RALE R BRI A, EINERETIXRERR
B bR S KR 6T o5

(c) 2022 *h[E R CfE HE2
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W FEE AN R A TTRARE AT AR B0 %15 S AR R R R 2R (BT
HEANREENZEE), CASEEERMEDER. MEEFAUETEEINEERE L

MI(W;F) — MI(W; F) ©)
MI(W;F)

Hepa] IR REMEST B0, BFFEEE. FHSE. PRRCAWHMER S, MEFER
RpERETH A E . A (6) BN TpRRIIFH T A-PF EERBEDMRERE, BEBHRAEK,
WHNZEE ZREMARAREEB A, AHZEEHERE. EQ)ER T RERSCENE IR
FE=MARKESREENL TEBRETE, HFFRRHFEANLE, BT HEH.
HRENMLAE “ni(3) hao(3)” K ATREMRIDISRIGRE “IREF" - TR . EHSCRFPIIES -
MY e PR E G R E RN, B AEAWY X, ARESIEME TSR <&
G cwpErr B CfeREr s ik . HEREEFEENATERIEL T, BTSOREEEMN,
SUR- PREEAERED . WREINESOREER N, IR BE BRI N, WIZIEE BALR
BRI RZANRIEINE AR, A2 %E S HIE B

MIloss(p) =

ni(3) hao(3) | m—)
RS fR55
{747 ==y n_(3) hao(3) | mmmmm)
w
ni(_) hao(3) | mmmm)

F

Figure 2: 7~ “VREF" EHHEE BT /IREI /UK FE WIFIL N 1% 65 5 ARt 1

TRETHEFRWEFAMNEEENEFIRNT. HE, —MOTHREFMIE, Hit
—IBPRRRME AT BNRETHERWM, JRIAE O FII AR ST E A RERI SURFPS1 - X
FHTHOFE—DET, BEZE T HREMESBAE B ERE E LTI R BTE ST
F. HJeilid B S RERGITE ORISR, FHRIEN(6)ITHEEKp/aMEE BIHK-

4 SENRE
4.1 BEIER

ASRIG BB ERLR B AL RUE T R DOE R AIETERE (B Sand 5KFH4, 2009) HF B EEES
g3e WERSURE &k BXMNOGEH M AI3016)1E, A ANEF12TFHEEESE 651, 6 1
) o FATHSEREEE T H A 189 N FENS N F- AN B A F - iERE R & & T S FH BT
HFEIRRE . AV Praat BA7ED FAREFIEM FIRI T BN E TR K. 5K
B/ ME - FIREAE. ERRERREERNETZE, RERNRAEIE 1245915

B bR S KR 6T o5

(c) 2022 b0l A5 o
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o EREZEST, BATNEEEEIRET T 28 NA— s, HR KNS s 2 BosT
UM EA T T IES 240 -
4.2 EERE

A 5T A8 B B A XTI ZRGPT-28E 2 D (2019) Y145 9 & 77 ZEGithub M Huggingface
AJGPT2-chinese-cluecorpussmallf& | WM EEM 512 NE, 1270F B 1 L7681 FE )2 17
it B@ﬁ”?ffﬁ?ﬁjﬂjCLUECorpusSmall(Xu et al., 2020), EEFEEE . X EoER 4E
EARHERFNE IS EIR BRI 5, BEURE B 114G 5012F . FATRIB YIS T 170
HHH H BBigrami® 5 4 DLE ’?GPT UL LG R AT X i - KenLM T B A (Heafield,

2011)#4TYI%E, f# Fmodified Kneser—Ney?‘i/z“L:(Heaﬁeld et al., 2013) AT FIFL B, JIZRER
HCLUECorpusSmall ' (IS EIRET 7>, B &2.3GAA A A0

4.3 itk
KRR ALER AEBE R 1L, ETRY wﬂMﬁFEﬁlmerTestr“ X AH AR BT R T AT
?Jaﬂ]ﬁ!:/l\l S & 5 FBigram MGPT-2 & S KA HIE BESD 5 #ﬁT@%r IRAEAIFE .

A EIRR RS T R E%EZ%E@T?E?’ﬂﬁa@@?—iﬂﬂ’]hﬁ%ﬂ . HESTARLZEAN
EI’JEJILxﬁU” BRAEFHEE . EHZEMEEEZEW FrR.

o NZE BRI K, FRHEAE, THEEH, HHRAE-

o BHIZE YFIE T A/ FR, B/ RRETER, FREYEL, BN/
BEEAE, BAFESAEINEANG/EET ML AITFNE/EE T, ATiER (B
Ti/8F), HTHULAC TEA(FNEet al., 2016)15 BRI -

o FEEDZE Hid HfE B (Bigram/GPT-2), BIEAIEMEE EIK (Bigram/GPT-2), &
VISR (5 B4R K (Bigram /GPT-2) W EEEMAL BRI, HXFTEEERTE
AT T VA— LA

FEEVASRES, B Ien & E 2R R L A P 2 BT R A E R, i AR
BRTEERARZENESZE R, &5 AREEHEEEELET o3 AZT Bigram &7
MEEEMETGPT-2 REMELRE, NS IMHEERAFIEL . BigramMGPT-2 =1
[E)ARET o SRR AT 77 Z M REUGIE ABIVIF<2.5, Ui & RTIBI N AE S B -

AR

5.1 (EEEXEEIFENF M

VIR &R B ST 5 2] &5 B 214 & U7 1% 20 51 4FR ) F AR A 1 B /8 08 M B2 1 4
F5APTR. HAEEMNBERREEEX BB IER IR K /NFJT 1, p (ERRPIE &
P, IHFERp < 0.05, BIEERN B3 -

SR EHAK GO R R, BMETE BEEEYEERMEZERM (Bigram: 8 = 0.037,
p=0.01, GPT-2: 8=0.038, p=0.04), BIRFEAGEEEBA, BENKEK. X507 AH
g S HEEEMNET ML RIS, tH5Tang and Shaw (2021)% TE IR L5 TR HH — 2L
PR H I E T Bigram FIGPT-2 FIEEEEAF B LN B KEEH IE M A E&E 7 (Bigram:

=

ﬁ

5

2@10H 14HZ16H.
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a - Bk A ONE ERCEE R oNI:]
BB plE B1E plE BB plH BIE  plE

i (A Bigram 0.027 0.01 0.012 0.18 0.022 0.04 0.003 0.81
GPT-2 0.038 0.04 0.019 0.1 0.033 0.07 0.038 0.82

L s 1 4 Bigram 0.062 <0.001 | -0.008 0.55 0.027 0.06 0.014 0.31
HELRRRR GPT-2 0.05 <0.001 | 0.011 0.23 0.009 0.44 0.024 0.05
= B Bigram 0.012 0.33 -0.037 <0.01 | -0.019 0.27 -0.003 0.87
GPT-2 -0.013 0.14 -0.034 <0.001 | -0.044 <0.001 | -0.018 0.25

o BEMHACED < 0.001 #*% p < 0.01 **, p<0.05*, p<0.10 .

Table 1: {5552 &0 BRI A [ € RN I 2 1

B =0.062, p<.001, GPT-2: 8 =0.050, p < 0.001); {HFEFHEA(F BRI KA T
(Bigram: 8 =0.012, p=0.33, GPT2: 3= —0.013, p=0.14)-

NTEERE, FEERMNMEZEAEZE . ETBigramMGPT-20F W BF B AX & &
BAMEAE REMMAN (Bigram: 8 = —0.037, p <0.01, GPT-2: 8= —-0.034, p < 0.001),
XEBATITEAE R - BT Bigram A B BX E R BEA EZIERZM (8 = 0.022,
p = 004), ETGPT2MHBIABFEEN T SEEBERLZENEMZE (3 = 0.033,
p=0.07), ZERESESH AL Tang and Shaw (2021)—%(.

W FEmREAME, SRERAEETGPT-2 WEHEEBEM ARG EE /L [
(B =0.024, p=0.05). PLESCEGLERK, E=MBIEIET N KEESZIEEERNT
R, T A R DR BE BN AR . BE B F B AR A A B R B AR
MAEE R ), X5 ARG R LA TEER . ARG R EIE SR
ZHEALEZE, ANEREBIAMPN, SEATOTART. 5 APFFRAR DM S B AL
FRE, RIMMEHMFEAELEEMAENBERAMEEESEE T HZAXRNVIFSRR,
RRERRFE— PRI

5.2 XEUUASRIEELEL

7T BRI % T BigramFIGPT-215 5 B2 1) &5 B 8 28 8 0 B9 AL 1] VT 1) BT AR
B, FATFINT X ELUIRAE B 28 L (AlogLikelihood), TR INIAREZD & 5 5 H LB I
WERLRE R IR T (5.2) o XFEULUREBOR, U BIRE B0 B EE AR AR A3 & S R 8. IE
#IAlog Likelihood 7 1% (5 B & 28 B X BV EAFIE R m AL A 5T . R ER TRCREM
WIS R

R (5.2) MG R ERZHEEEZEH A DRI BESHHI SRR, TEENEFE KRS
Al E R R . B, ETGPT-208 1 HE EX RS Hm e #EH ), Haiit T4
FBigram KIEFHER, XUHAEANR HOETIISGESHA N RIE 5 EERERH. £T
SOR-HEE BAG BRI A BAE BRI A AT LU RIS IS ROR, Ui T 3]
REMETEEENGERENESN. EETIOK HEEGERNPISMERAEEES, L
EHFIEEE BRI BRSH A, ETHEALERNHIL; HAHETBigramiU# £
B BRI TARES NG AR, £ TGPT-2 KEEEE BRI KRR SR N (E

Fot P ET RIS S A RRIRSUE, 4605500, ME, P, 20224E1014HEI6H.
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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FERE B A FK HEEAE | BFELlE | HmEAE

e Bigram 29.49 -3.18 0.67 -6.42
BIFEEE

GPT-2 47.64 0.25 7.73 4.76

. N Bigram 115.5 66.7 74.17 70.13
BIEFEAF Bk

GPT-2 41.77 -2.99 -3.06 74.62

Bigram 37.57 6.74 -1.31 -1.51

FREEFERIL | GPT-2 16.44 1.7 3.14 2.67

Table 2: 415 B2 TTHAFINEULIIAE Alog Likelihood

i 0 Bigram BUH, ZEMRTRE AR S BN FURSS T Bigram B2, FINE EEMRELKS
B EEEH BYCE, BETBigam@HIE BRI TCPT-2, WH ABAREL 5
B

6 SESITIE

ETHEREABEMENESMRINNETHNHERESES UANIEREEE M
% (Lieberman, 1963; Aylett and Turk, 2004), HiZISHE S SLIFAEEES 1ER (Malisz et
al., 2018). ABFFTIE T B TIERIERISRIGRA T ROERES 2O (BRiE. BIEFERE) 1ER
BENEEREEE (FK. SEME®R) . T BFHAHERG B TEE, iR
TETMINGRESEEGPT-2 MR- HFELFEEMES AN EERENEET . ERINRE
RIPIFR T 15, 2T GPT-2f41HA 517 5 B 2 4H H Bigram R AU B S B0 & H I B4R T
XULAA T A TR, TIZRE S RS IR (E B2 T AR I g ARIES 7 R
HRUIG,; ETIXRPEEERNIEHE BEEN TR HEN KF EZMIER M, ¥
BT AR IR ARUE . BATERZE R T POEF G BEXNBRSIERR, (HHBN S
ANEE, FERRAPFHIE LR SHIAAT. MilEBREREEERIEST RN K E R BRI
b HE— ST EH R TINS5 A % S AU S (Athanasopoulou et al., 2017). ZARAF5T
T EREERENPIFREMNZ T MPPERR, HRERZ R TESER OE SRS
WERREM, ARARA-PHRRREEE.

HATHITHREE RS T FAME 5 TUREBIZ (Aylett and Turk, 2004), BIEIREREAESE
SHES T HEESHERENIER, 7 B AR DOE H F Z G BB RN R AL -
FATH RN BT N-gramZiT HIE R B S 18 1l /BB R 20T 5 ©F &9 5% SEIa k1R M3
W, (EXRE S BRI AR R BIA R R 5 ARIE S RN Z R R RARFIEER D . FA
PISREE Y, BT GPT-2 AT R NG B &5 HE T Bigram& A 105 B & X B AR RS AE T3
PEERR TGS, EXNEEZERNBLRETI EFEE - EER. ERRIITIRF,
FATHR 2t — PR R VOB PR E O 5155 (5 R EARRRIN LM EIER, HEd5IA
HARTONGRE S B MG T A GO F 20 E R BT E A, #ERREFHAFEESA
RIEF 7/ HRHR AR

Bus
KTEBEFRERERBILSET R4S (20YJ040002) « Jb 57 E K248 01 #5°F

B R E A F KR WS, 46055500, EE,
(c) 2022 FREFfEHESITHIES ¥ E

&

] [, 20224E10H14H=16H .
B3RS
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5(19PT04)~ UULEFTHEEHEARFOIE MM fESHENDOET N EES S S ER
FERFST (KYR17005)f) BTN, SRS AL B A ES -
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A multi-dimensional analysis of register variations in Chinese
academic papers of Humanities and Social Sciences
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'Research Institute of International Chinese Language Education,
Beijing Language and Culture University, Beijing 100083
2Chinese International Education College,

Xiamen University, Xiamen, Fujian 361102
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Abstract

Through self-built corpus of Chinese academic journal papers in the field of humani-
ties and social sciences(more than 9.2 million words), using Multi-Dimensional Analysis
to conduct factor analysis and dimension identification on the frequency data of 111
language features, it is found that Chinese academic papers in the field of humanities
and social sciences have 7 co-occurrence patterns: descriptive vs. interpretative, con-
ceptual judgment vs. behavior reappearance, spreading and development, existentiality
statement, counting and measuring, expression of hedging, sequence and connection.
Furthermore, one-way MANOVA and cluster analysis reveals variations of academic
Chinese journals between humanities and social sciences exist in 5 dimensions, also re-
veals variations exist within 6 dimensions among the disciplines of humanities and social
science. This research provides more objective and pertinent suggestions for academic
Chinese writing, Stylistic-Resister Grammar, etc.

Keywords: register variation , Multi-Dimensional Analysis , academic Chinese
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1 58

ZAREATFIS SR AR EEZT AR, HiBEEEERICA AR - e R ALEEN
R, MEICIERNERS (EER, 2004), 5302 FESMEX 5 - BERShHE D E R T 8
TEETH, 2007), TAVIREERNEE, ZUHAEENENRERRZGERAEIL, 2012) . EEE
554 8 1 P IS SR AH R R ) — B = 288 (Biber and Conrad, 2019) « fEZARIBMRAZTR, NE 2R
SUS TR S FHBRARE, WMER&EERFERNEE . B8R EREBINE S FFIE L H
AR RIENL, BESHEIE DOE AR B R B .

bEE 2 4EE S HT1E (Multi-Dimensional Analysis) B HER5E3, ITER¥EE N E LR
B E 15 {8 ¥ Douglas Biber(1985; 1986; 1988; 1995; 2006; 2014) T 512, fEBI AW E G
BHEFE T TGt 7%, BENESRHEEIERF S TRAES (AIEE) , NmlEl
AR R TR R VB 1G5 28 BB W (Biber and Kurjian, 2006; Biber et al., 2016; Biber and
Egbert, 2016; Biber and Conrad, 2019) - TF5 =178 H1(2001) LR R4 (2001) 2B N F &
BN BE L S ITIERSTER, HEE LT | A [ 38 5 22 RSB E A P T 5 18 5 2 R IE 0
TR (RFEA, 2004; #&, 2012; BHET, E4HE, 2020) -

HEIMARPOEES B RN HE ST HE, Zhang(2012)% DOE 1S AI1E 5 28 74 il
T2, RER(2014)% 216705 O EE BRI TOEE S L F N5 MEE,; X
F(2019)IR 5 H PGB E AR 7 28 AR TUREBRRT X $(2020) % H FEHLAR AR Flk-means T K &
EER T B8R =FOURRESRHE; RFRABS(2021) & &% 21410055 17 1) L HUEE
BT DUE B R A B AL R AT « X BESCHR K £ 48 B 0 W7 1R T ROE I 5 F0 5 SRE = A0 BEAT
5, BRXNVOEIEGRIES L R#ITIEERNEREW, R TIGEESERMRANE .- |
BERE, EWNERT IS HZHEE S ITIEN FARDGEH T AR A T & 1#E 55
5L B, ARSCET R R SCAARBATRER, 2080 - RS 822 R POE B s 118
FARIEUL - AT AR R

(1) ZEASCAU ANt RN 2 (8], HSCEARIATIRSCHIE B 2 A MR 7 [F] 2

(2) FZEASCAUS A ERFI AR R, F SCEAREA TR SCAE & 2 B A B R R [[] 2

2 WREIt

2.1 ERESER

RIS A T AN R, A SGERCSSCIA- FRHHEA BT ALFIHAT], A SC2ER
WTERE (ASCHEITFE) « HA, ASCASEGER AR ESCE - i B2, Rt B
Pt ALY, SR . BRI AN B E CSSCI LIRS T2 R HE2 i i AL
FIFEAT], ERETEMFERN BN L R ETEAL T OREHEH - Bl IEREESE) | N
B ERIELIHER R E R IERL, HiT9705R, 29205 F, WK1

2.2 IEERILEREL

AXEGIRDOER R, ZHBRMTACR, BYICIOEEFHFER R, H21K11150
GERBRA) | W RIVRPOEIAL - 5% - BRSSP RE R R N BTSSRk
WAL, TRAAELNES - FNET KRR Gl BRESRERIIRNSE, S EMRE
BAMER DR, DEHEE RS2 RKF . BENZTIAA, ZHUERERDOEESZR
HUL -

2.3 TERHETLALLH

N RETEERTE, BIPRSREARIIMEE R BEWH - B%R . Mix . 5530
FOCRE « SR F N « (I ANLPIRDUE 5317 R GO0 R AT S0 i AAPE bR -
F AntConc XA B 9 FE 7 Text AnalysisX & SR HE SRRSO TIRR S 50T, M
A— 3, JEIETE S HIEESRCRNE TR HIURR, 1ERE S IR A -
©2022 FETHIEE ¥ AR

RPE (Creative Commons Attribution 4.0 International License) ¥FA] kR
Ohttps://github.com /NLPIR-team/NLPIR

&
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(c) 2022 HIEAPXER¥EWHHIETFLNERE
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A3, 2F 18 B T R FH
A | FEDCE PR 104 | 1327 487
Cragsr=) 68 811 081

[y s (ikRrEW, 57 924 922
GEAHHFT) 41 721 352

T (E 250D 160 507 775
(F2ahD) 130 508 306

aw s 2y (ZFFHF) 109 684 100
(250 68 755 321

Tkt (2 2E0H57) 47 713 853

(FE A ORI 53 440 443

b (P EE2) 72 922 832
($FR=201%W) 61 874 337

it 970 | 9 200 000

1 BRI R AR

2.4 HFHTSHEERL

fFEFHSPSS 22. 08K 5 5 FAAEM R EIR #ATT R F o4, BB S 4 E - KMOBUEE
P E%70.884, BartlettERIEF DS 5 Hp <0.001 (Approx.x? = 57813.725, df—=4656) , FHA
BARE AT R T 8T « BRI RN SRR F, FF LAPromax 5 77 2tk 7 R i
. BN ARG A E, SERARME, EREITNEFELER (BT ER BERER
N42.913%) |, HEBRERILESE/ N T0.30FHET, 15 F60T7E 5 FHE L HHRE -

3 ERHEESURKYEE 31T

BT, ASCRIIIRA] A SCHER R SO RS ST 7 4E B 5 RIS S HL s (-
1% i Biber (1988), % far (B8 /= Ui B EL R4 B A DUREOR, AR SO IEBREE « 1 S AP IEAR P H T (H
WIIE A 7> N IE AR T AL, (OREAE R —HEE R RIR AT - B DERER T 65 77 M
IR —2HRFEEE (BIONIEMEA FSHE) | WAl S5 RARKRARSESE (BEIERBHE R
BAFE) , HIZP AN IESRAE R LR i i P R I E AN

PET, ARIEVE SRR BRI S, ISR A REA EITE RN, SRR
SORAETNEE LR DL - R ECRINENL LG BE, DNSSURRIESE R, SRS LR —
HAil LA TRCHE . DU SRR SR AR gEE 9 (E, 458 BAESUR, 25
K ASCHERBHE S ) 7 AT A A 42

3.1 4EE— WidtEvs BN

AFE O ABUIEFRAE, WRK2. B, RARERBEMP RS, ik o s
ARG, TR SR AR SR (B, RER, 2000); <RI AR EEE A 3R A
. BOHE A ELUEAAARNE A, ZHTRE BN, shifg, RHEIF 7 Ishi &
FTERARVEE; “RrfgREra) « “5— AR T Fe I E FIAEEY) - DL LS EE = BiE
FRAEY B —E S BRI RE -

FAFHES, A AR A KRN SORE A E R, I A FEREREE
o “Ehiain. &R AR B2 TR SRR E R - RS R

VRFACPIZEER A NER G EAR, ZE Y 0 2 YRS ITIER EEE - REALIAZA K 2AHEE ADr.
Douglas Biber#Z XM 1EH, BIIEEEER - fElt, FiMDr. Douglas BiberZUIZE LA LS |

PRIBEREZR (RDGEBRERIE S FEMER) | ARSI ohid - JEAIE - BRAX RIS, #m
WSRRAET, £ N=1KF: &EH (Fi30%) ~ PEEH (31%-65%) - EHMH (535%) - %12T0E 5 FH1E
MSRE A ER S, SHMBESFIEFEXYES -

B E S A S, 560169, HIE, th
(c) 2022 L5 B3 A IR & o Tl

&

2022410 14H E16H .
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453 EERHE B EH EERE B E
(B B ] 0.974 I 0.326
TS 0.855 EixE A 0.324
HAth % — AFRAIA 0.726 A JEH A 0.323
PAF”, R 0.697 A JEH H 0.320
HHE A 0.694 FEFESE A 0.320
B A 0.671 | F— AW T 0.312
TRRARIA 0.587 R 0.307
TEZA: 3B A 0.544 CYINEAT -0.313
Y — hiF. FEEA 0.476 T4 1 -0.318
R | 0.457 2 5hiA -0.372
[EUREI A 4 0.445 2 A -0.392
BN 0.421 B py -0.457
HIE 4] 0.418 AR -0.573
JEAA]: 1 0.407 B BN -0.586
I 6] &) 1) 0.399 AN -0.659
HRiE 0.341 IZiRsN -0.930
IR S 0.328

2 EE—HNE S RHIE R E AT (E

BPEEATEE . SRRSO (2R, 2004) , & EXCE 1R )2 R0 H E2CE AR ThRERY
TEALEF T B (KR, 2015) « XA BGRIVEERE, EHEMTHUAEE. DNE
i BRI T

R (1) Tk BTN, A AR S IR 4 — AR 4 1E [ RF AR
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A Semantic Study of “One-Adjective-Quantifier-Noun” Based on

Corpus
Ning Wu Zhimin Wang
Research Institute Of International Chinese Language Education / Beijing Language and Culture University
1261066160Qqq . com wangzm000Q@qq . com
Abstract

The “Numeral-Adjective-Quantifier-Noun” construction is a type of structure that is
widely used in our daily language communication. Based on the analysis and observa-
tion of 5710 corpus in BCC corpus, this paper studies the semantic characteristics of
constructional adjectives under semantic restrictions, the restriction of physical abstrac-
tion on constructional noun components, and the role of quantifiers in the formation of
constructions by means of word frequency statistics and Pearson correlation analysis,
by which to find the key factors that affect the establishment of the “One-Adjective-
Quantifier-Noun” construction. The results of statistical analysis show that adjectives
with a high degree of separation and measurement as their main semantic feature and
nouns form a high degree of semantic harmony with them, that is, nouns with low phys-
ical abstraction are more likely to enter this construction. In addition, the appearance
of collective quantifiers can reduce the physical abstraction of the overall construction,
thereby enhancing the possibility of the establishment of the “One-Adjective-Classifier-
Noun” construction.

Keywords: Constructional semantics , Semantic restriction , Physical abstraction ,
Corpus analysis
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Abstract

This study introduced “entropy” to quantify the dispersion of second language (L2)
learners’ phonetic errors. By comparing the error rates and error dispersion of different
phones and different proficiency levels of learners (elementary level (EL), intermediate
level (IL) and advanced level (AL) ), we found that: (1) There is a high correlation
between error rate and error dispersion, and the difference between them reflects the
difference of error distribution; (2) The greater the difference between target and native
phones, the higher the pronunciation error rate and the greater the error dispersion;
(3) Compared with the EL speakers, the IL speakers’ phone error rate decreased while
their error dispersion increased. In summary, entropy can reflect the differences of L2
pronunciation distribution resulting from the influence of learners’ native language and
L2 proficiency.

Keywords: L2 speech acquisit ion , pronunciation error dispersion , entropy
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BRVER R MR FHR BT T B E . LUNERMAX T HR0H - PR mR=1%
PR S NEL IL~ AL ESSRESHIT RGN TR NEIRBMA T HE R EUE, @i BCrs
BRBAFEN PR R EER O EUE, B4R .
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Figure 4: ¥+ A 7K B AE S & P H 5 SRR SOP A F iR HUR

W E4T LLE W, WNWIERKPEIGRKF, 2)EFTEFHEREEERZS T
B, MPHAEHEETHEANZ2TNEMBLEAE TENARBBEHCERLESERE
NP IR RS R R S BUE A R R EU0.966 - 32 FShapiro-wilk 4 Fl X &
HEEATESHERE, £RER, V1. 7. 521K PFHNEEERRYBLES
DRI (Ppr=0.115>0.05, Pr,=0.276>0.05, P4;=0.419>0.05) ; =KX HFH* 7 HL
A BRI N R IES SR (Ppr=0.033<0.05) , 1L~ ALY RN IEX 5
(P;=0.287>0.05, Par=0.136>0.05) o £F%J{# & ES MWL ESSMrER,
1743 B0 F ECXS RE AR TR S AT Wilconxon i 48 %5 Z2 1 [RI 4H B 85 R B AU R ZH B & F R BUE =
FREEE. REERER, WNEEFHEREREE, SYRKFPMEEL, HRKPEIEFERAEE
BRETHARE (t1=1.706, P=0.103>0.05) , MHEANFEGHRKFES)ELZTEREL
ETFE (t=4.38, P<0.001) ; NABHERDEERE, SWIKFHEL, FRKFPE)EHE
B & FEARDEUE AR EZE (2=-0.574, P=0.569>0.05) , T FHEKFEEHFKFE¥SEH X
HHIRREE N (t=4.38, P<0.01) -

B R E A F AR W SR, FI9-H8T, B, T, 202210 140 & 16H .
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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R _EIARHFEIER LT LB, WHIGOKFEIPROKF, BRI EELFHREMEL
IR BUE A MERER AN EE, MREIREZ MBS LM EIM AT E, RAY)
GOKFRI PR, 23] EFRERR NREMEIR D BUE 2555 LIRS, WP SoK-F2E
PR, ZEERFMAFTERDBUEEE N, MNFREEHKF, 2IENEERE
WHERRTE R BE P H B iR R R B A ENE B3 T -

4 e

AR S B E BT S RRCRAVE WA, AER R —FEAR AR IR T R F R
SEUE, FFEZESER R I B RN R ) B A F RN AR TR . AETH
TR BN E R BRI G & B IR DBV LURAFE K22 B F R ERR S A E R
3 BURE N 7 TN 45 R AT

41 FREEHRES R EH R HULTR

B ESIEEIEMERE MY, I EHE IHEE I ERRCREEZ B B H A
T2 BN (Kuhl, 1993; Flege, 1995; Best and others, 1994; Best and Tyler, 2007) - Flege
(1995)7ESLM (speech learning model) H&H T —RF| ZEEE I EHNEL, HPEHE: 1.4
SJEEES HE A SHMELEN Z BB BEEENRM, 2. iEESiHENNE 2%
ZN I3 (equivalent classification) HLHIAIFEM « L _EABGS 4 Bl 22 ) 3 — 1B — 78 ) 52 W
2313 ZABE S BN TE N ALY 5 DS AN B 2R B S 845 R AT T T, ARAE T A 5
FR AN B B E R AR RIS RS S 5EHER L E I HFE = Z” (identical
phones) M & FHRLIATHHLIZFZE (similar phones) , — M B 1E AL S RE
BRERENEAE; W TEETAEERPEEETER” (new phones) , HAETHMIZ R H H Al fE
AR, MTEMNX R TR AT WA St 25 (SR, 1984). HTEEETRS
HIEBEPHERERRKR, ¥IEHEVULREZ BB ESESTRENERNE,
I R 2 S I AT BEAAAE — € ORI, B o W 4R 5] 2 S0 8 AT BE SR ] AR e T 1B &
s, SNEEELFEERHMUER, HTHUBMESEEERZNERE, REATES
WM 3K (category classification) F| 5 Z MK BHERESVOMET , JERE GTEET
B (composite L1-L2 phonetic category) (Flege and Ocke-Schwen, 1997). 2K, FiRTMIA
DO AN E ZIETE S IS B 4E Rk AT T, XA F 15 S 2 >0 38 7T LU IR & & B IR S gk
T, RZIENARE RO BB R E AT, A EEER PERERIR,
BETHNS&EES, MERREHETX N MEEE R #TER, KNZEFE R BUER
AN HERIE R BRI MR E R 2FT L, BT MBS EEH AT O R A AL
RUHATE S, RERERM D EUE MRS RTFERAPRE; “BARTESLMAPIEE S R TREN &
MESRRY, HESRN RENFEARKIAENE, ENTES 3 3E BE R AR S 20 N B PE T
%, TEFIEETOEENLZAT, “PAESR FRAEZHAHERXENSR, AEHEREMRET
TERRIKF

RS R B HEIREMA TR BUE N D a2 B AR 5] 3 7 W 0E21
AEREN . RIELARKERATULI, SHEEREAHRALXETHAUME T TIERE
Fmfm] - nfn], HEEb[) - dlt]- gk ST E AR ITA MR T L, E R R
WA A%, H B AFEAEzh[ts] « chlts?] - shfs] - r[z] B H R AT IANTHEE R (BT R,
2017)(?), HXNELZFHIREMELTHE RS E RS, ERMEUTERE NIXTEREMAE
RS EUE AR . A, AEIEE Tpph] - t[th) - kKNS “HFEEZE7b[p] ~ d[t] - glk]H
EEMNILE, EMNBEREEZE LS EFHFEHI, EXEHE R EUEH
B AR Tsfs]~ 1]~ )& E, MI\BLAFHE RS MELEBER, pph - t[th] -~ kKM R
W G F B R HOAN G SR S B b(p) -~ d[t] - glk], BPH AR5 #H FEAE Hbp] - dt] - glkPRE
Hipph] ~ t[th] s k(KMo “PEAEFT R RE RS MEERWAHEME, ZEERSBERIN K
o PIRSERGAE AN ENIE T SLMA i S IS4 AT, X5 3] F AR & &R B R
REUHAT TIRR, WE RN ZEEE BT K B E S H R IR R BRI it —E 1Y

>
ZHE .

B E R S AR IR, B98I, B, PE, 20224107 14H £ 16H.
(c) 2022 HIEAPXER¥EWHHIETFLNERE
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4.2 AR ZEKFERERRS X FER I EETR

Slinker (2013)f&Hi, FFIMEHIANE—MIITR - PMEERIES /YL, XEEER N3]
BAEANR] B2 ST B BUE FHANR] )27 5] RIS AR 1T RGNS B, - Flege et al. (2021)#ESLM-
r (speech learning model-revised) tH¥gHI, X2%>]E PR E R H FNEREE S HEHEFHFEN
BEHTERA S, BEEZIIRANIRAN, FI)EF RS RHEME EEE 5 BB T HE
5, T2 re) S ) o YL -

AR SCE A AN R K B AR 2 ) B PGE B BIFOURT LB B, IR P 2 oK
F, EIENFREREETHEESMA TR EE 2V L&Y, BREREMAE
AR BUE R R B BE RS, BT A SRR T M A F R EUE -
TR HTAERL: WIROK 238 TIEA BHRER R, £%] FEEEA SR HFEERE
FRM CETRIES, ATERAONRTEZENEETRERES, FRERNDEERD,
ToKF22)%, —HHBEREREE—EW TR, FRN%33E M EEE5EETHE
S, Fulh TIEE SRRSO, EX—dRBThARAME S E RN ZEN, E2
PR TR SO R R P AT RE MR R B 2 R AR R B R, TS AU & 56 1R 0 B 4
e NHREAKFEFPOKF, #2)EBFTRLTNEIREMA TR EES 2 ZE 1% TR,
W) B R R T RSB, AR 2 F IR, T E & & A E P8
AN, BEIREMEEES IE—EEE LA URBREFNMEETRAALAHBTRENKEE
#(Selinker and Rutherford, 2013) -

RN REN T AR A SEREE R, IMAFERE TR EUE LA BRSPS
ERAAET IEIBARIES, UAAFERENRENEERMBERRIEHFTH—F
HR -

5 R4i5RE

ABFIOR R A5 FIUE R 8 % S R A & SRR UM A T 57 1, £
BUFRI: -, BEEARSERIMER N SHEERANARELE, K2R
BLH ) E K TR E, IERRAMOR T, &5 MR R
i, BT, SRS EHREENERLN E I H NG E R HREL TR
WHEANPN: —HEESEIEBETEEREA, ATHRELE, B2STHE
Ki B, EAEEp) - ] KRR EHRO B RIET S A R UERRN LT
e PR NG e SEEND IS TR vy S S
b, YOS S R A BHRE FHETA TS MRS LI, PRk ER KT
SES IR B HREHL E R MEMDE M AR IRERR T (R TN i8]
BT HRER B TR, FR & B2 M — R R B2 (R T )
HE— RN RO T R L BOR L — P20 B RS AL

AR NN EEE AT RO MR, W) % BT RN RS
X % SV ARUR MO T I HRR, h TR ) R MRS T BT - SR
HIRUBT S R B & FF SR RIS #, B L2 AR RS
WFHEEREA B EAIHIF AR

2% SCHK
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