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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.
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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 AEICHEKAER

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 ZFEARPE 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]
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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 BEERTEETEXRE

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. BIEIEE RO TE R

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
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(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 B FP 0% OH TR E R R

17 S A 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. DLRAVCHE K@ AE e R iR T P B 2R A
4.1 =FpiaiC 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 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 EEFR OB AR EER ER RS

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 FRERBE 5B SLRLHE K K 2% B 2 BLSRIC K AL R4 X ) B i Rt

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 AFEENC AR KRR 2 i 2%

ot lmh EEE S RSB OE,
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-15000

o 1 2 3 4
Number of tokens 186

5. V& T %0 AT B IR 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

% 21957-1977 FEEZ TR

AT i I B SRS E A3 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 % TEREE 17 5 % 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,
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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 FAEGR
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 RVCHE AR R TR R 22 ) S 42 4 (X 18] b 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]
o BT 2 EWIHE ML ARF M S5 E T, & RS E KM R R E, SCE R ik 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
ST, B4 1958 F4 E AN KALHEMUAG (PUEPFE T R) (P NRIERE S —fmaE AR
REKRZ,1958) i, BEFEACT 1957 FRER ALpigF EAER ) (ARtZR, 1957) X
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 R 2 2 HTHE AR B 6 BEHLICANE K S T 22

Simulation of Vocabulary Growth

E R E AL

T E RHER AR

I ik ' 75000
2
51000 {

i LR 25000 ’ |
w% ) :

Number of tokens

6. AL B B2 Ak B AR Rk Bk

b1 Heaps B TN &5 R AGILAL b, ME B 45 & EVERI M Hr 1 IR TE Se bR K 1%
DL, PR 7RG S A R KR B S AW RNER R LR b TR

ot lmh EEE S RSB OE,
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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 BENLSCERKPINERZE Z-Score i B 8 BENLSCARRIPIMNRZE Z-Score 77

Simulation of Vocabulary Growth Chinese Linguistic Academic Papers
3 1 3
—— Heaps Model V — Heaps Model V

gkawww %‘KM\\\ //f/

-2

- — - — @
FHOH AOCON00 SO BEOO0G0 a 1000000 2000000 3000000 4000000 000000 B000000
Mumberoftokpens . Number of lokens

i A BB SCA S (A A S Be, 5 T I W AT I S8 I R AR R RE s B A X T
USSR R K AT A, RN S (& R 2 B RBUR T 25t ittt s
] 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

Bt EW R AR UE, IR0, A, HE, 2022F1014H £16H.
(c) 2022 HEPEEFLHHBFFLUEAR
11



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

ot
AR ZEFIEZR (HHS: YB135-159) FfM [T K% (WHS: MYRG2019-00013-FAH)
RHF I H ¥ Bh .

S 30k
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WEFL) (02), 129-140.
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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
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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
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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

(c) 2022 HFE HC{E H AL
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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 -

RETR AN TR S AER S, BRI~ IR E A (FE) - MEERREBIREE =52
(B FFAETURE 45 A N AR« SEim 200 SRR RN B AN, ALk BE AR E i SEim . (FE) 1
FH R VA B 5 TC 1A 2R VWG | R R VI R SR R 1R A E UG IR OE - EIREE D, AITETIRE
ERK, WENBNEBIFRT I ELAEOEE - Flanay . . BFmiEmil e o 5e
e ~ R FNE, IRV E ISR () TR R A IREE S Ve np, HU RIS FE )
A (FE) TR BT EMEEE R E W np/ np, B~ MY~ A5 H0 BB E  AT 4 7 B
A (mp/,np)\«np ~ ((s\-np)/o(s\-np))\x(np/.np)F((s\.np)/x (s\.np)) /«(np/.np) -

R RFERAAE TN RE - B BT R TE R BT F R, RIARIER, wepr i e Uk
BIIE, FrIERE T 2 Anp/«((s\.np)/.np) - N IAEEEE, B EARE, BAOEE, Wk
RN T H RN R AR AT 28 ((s\.np) /«((s\.np) /.np)) /xnp, HEEWEL, H
H “Desig” 7~ 1A # 17 B 97 = o 05 BUS TR IR FTEHE , X ILECERTORE, ‘o ICELAEEN-TT, &
SR RECER S AR - TEBESE & U B TORE RALE M, RILE 6015 8 Joks R A0
EWE SR . A NMARAG S, A FrE a5 R T (8 1) 1z7) 3-)7 -

--Desig --——-——————-————-———mm———— Desig -——---—--- Desig -——------- Desig -————----- Desig
np. ((s\.np)/«((s\.np)/.np))/.np np (s\.np)/.np X\.X
o XMy x £y i AxAy Iz xy e T a

- -—- -—- >

(s\.np) /. ((s\.np)/.np)
IAfAy A D £y

____________________________ —_ —_ —_——D

s\.np
Ay B B 170y

—_ —_ —_ —_ -_——

S

_____ —_ —_ —_ —_ —_ <

ST dE 1 )

1: SIS RTEE S ]

B JEP E R T RS SUE, 14155231,
(c) 2022 HEFfFEES T
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HEESY

A B PRIL, #ENA) AT 9 N TS B R R sh ) AR SR Kk sh A (WEWE, M
=, 2022) « FEG/DHIIREIRFO T, NE Mg K E BE KA F, BAThEEE5| &
EIRE, BRG] FIEE, MRz T R F R R IRz AR IR o B 5 AR
MR DIREANE], EEREATERE s/ np, BB HITEREE (s\.np) /«(s/np), EHAEWAE2-
W RTER B A, AR T, ik S shinE iz R R RS/ np -

--Desig ----—————---—————- Desig —-————----- Desig -—-——------ Desig -———------ Desig
np (s\.np)/«(s/.np) np (s\.np)/.np X\.X
R fAxL B £ x 3 XNy 2 xy e T«
————————————— >T
s/.(s\.np)
AfLf
————————————————————————————— >B
s/ .np

:Ox. (20 x)) e

- -—- -—=>

s\.np
B (Ox. (22 ) )

e (e ) B

S
(T (B (e ey )

2: SRR BT S 51

B2, “ORVENG S B0 F RIE FENES &, TR TR EIZY RO TEmE , T PR RE R E LSS
BF, BN R EIE I e, PR EIR AR G T A SN - H 5 M)
RVFHEABEIH R AU LS, P NS N R P IEROE S BO G AN (R,
2022) o IXFRSELE N A] PREFIE SO ZInAE & R F AZS . anERLN <> B REXATE LR, o]
HiflgH & N R T (g x), IXEEER BN A EIZEx - REEHEN A EIZH (g x) BT -

5 VAR TR S5 A BT G P e AL

KT SR R B AP OEE , R HARIC “RITEA Y /1387 RoR T R B LLZIR 269 ARl ARV
EAL) (56 R AT A 0 %o L AT o FEAR I 2RI AR P WCER TR SR AN AR L5 10 RO TG AL R0, 7Y
JERE AnpH& iR (FE) ATERERRHANI Nk, Hrh—gntE - 77 A% — R A FRE 1,
AR TR TR B TR YOG, = AR MNIPRIC « B3R TEZA - B S SR SR R DX iR 2
o R TE S5 F U E R L YO W A

I Fe L) Wi | EREERE BMSSaER (EiFERE)
np np = np s\.np P/n | A RpEM—np | = p/unps\np=cs (SP)
np np = (s\.np)/.np np V/n | B2 = v/n (s\-np)/.np np = s\.np (VO)
np np = np/.np np A/ | [TaptBFnp = A/n1p/.np Np = > np (AHx)
np np = np np\,.np Cu/n | Fi¥lnp iR /K0, | =, /mnp np\np=> < np (HaC)
s\.np np =s\.0p (s\.np)\«(s\-np) | Cv/n | Fe\np—Knp = ¢, /us\-0p (s\.np)\«(s\.np) = < s\.np (H,C)
np s\.np = (s\.np)/o(s\.np) s\.np | D/n | FEfupiRH\ np | = p/n(s\-np)/o(s\-np) s\:np=>s\.np (DH,)

F 1 A (GEE) BOTOmEEE B

KT ARG, B HPRIC R VE AR S /R T G A 3R RV L A 5 ) Y B A X L Y
W, BRI K /R G A 2R R R E AL O P R R R B BUVE NG, H AT & IR EE RO SRR
# (s) ~ EIFRE (oe) MIFIERE (pe) . BEERIE TR EE, HERBEN IR
B, 2, HAMEREERS NEIESME LN, CUIP 8 RS, U7 004 18 i ST YR
JEnp\.np, HERREURHAIRE s /o (s\.np)

—2300, FE, P, 20224107 14H216H.
EotHEE 2R RS
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HEESY

O B AL FRic 12 R TR R 1) RmE5%EAER (EERE)
s s\.np=-np s\.np S/s WEAETF s RIEBR Ko\ np =g/snp s\.np=>< 8 (SP)
np s=np s\.np P/s PRI o p B R IR =p/snp s\.np=><s (SP)
(s\.np)/.np s= (s\.np)/.np np O/s | NN (s\np)/ npFIRE s | =05 (s\.np)/.np np=>> s\.up (VO)
s np=-np/.np np A/s fth_EBES H] A4 | = ays np/.np np=>> np (AHn)
s np\+np = np np\.np Hn/s | WELHE Fapy,np = H,/s NP Np\«np = < np (H,C)

S (np/*np)\*np N/b 1miﬂ£séq(np/*np)\*np = N/s P (np/*np)\*np
=np (np/.np)\.np = <np/.np (U1P)
(s\1p)/np 5/

. = 0/0c (s\.np)/.np np
O/oe | i\ np)/np W8/ np foe \m0)/

= (s\.np)/.np np = s/.np (VO)
s/.np np\«np = np np\.np H,/oe iiigs/_npi“p\*np = H, /oe 1P NP\+NP = < NP (HaC)
s/np (np/«np)\«np NJoe | HiempHapy.mm e = N/oe 1P (np/+np)\,np
= np (np/,np)\.np = <np/,np (U1P)
s/o(s\.np) (np/«np)\.np N/pe FEEIEE ) o/ np) = N/pe 1P (np/,0p)\.0p
= np (np/.np)\.np ) (ap/ )\ np T = < np/,up (U1P)

2 ARG A TLIE F A

R VR VR B P A S R VAT AE, T DUBS OWEFee, 40 iy 18 ) 4 R VIE Znp /np,
BT S /a” A RS A AR S R VU W np, ) mTE s AR A A A S R RS B 1 R R O AR SRV
W B A1 HL R Th BE B B AR OR TR AME . e TR, 3R SR D) R SR A8 U 7 2 1 A
(R ENR) BOEEINE, eRERY, FEEHEREAN “U3d/u3”, “u3"f58
WA, “U3d”FaA B A A RN 4 BUYEE (np/ op) \« (np/.np)) /+((np/ .np) /. (np/.np)) - Fff
L, B SR D RER B IS, “D,/d” FRoR A A B YRR, “U3d/u3” B
R BVE W A “D, /a7 7 -

FEVE TP B o> RIS FTOWE R B, XA RB L an k3 «

O BRI FRic & AL E R
s np/.np = np s\.np S/s-P/a EEAETE T np ) mp
s (s\.np)/.np=-np/.np np A/s-Hy /v g SRR (s np) /np
$ np = np np\,np H,/s-Cy/n NS redisiE .
np s\.np = (s\.np)/.np np V/n-0/v PR apBE N np
np s= np/.np np A/n-Hy /s X np BT RS
np np/.np = np/.np np A/n-H,/a BRZS np T 8 ) mp
np (s\.np)/.np=np/.np np A/n-Hy/v BB B E o\ .np) /.p
np s\.np = np/.np np Da/n-A/v ﬁﬁnpﬁ(s\.np)/.np%
s\.np np/.np = np s\.np S/v-P/a H I\js\,npﬁ@np/,np
s\.np (s\.np)/.np=-np/.np np A/v-Hp/v aéﬂ.ks\,npiﬁﬁ“(s\,np)/,np
(s\.np)/.np (s\.np)/o(s\.np) =np/.np np A/v-H,/d DHEEFR o\ np) /.np 1 BE(s\np) /o (s .np) FIFEE
(s\.np)/.np s\.np=-s\.np (s\.np)\x(s\.np) P/vt-Cy/v L o\ op) /mp ZVEEE TAE G np
np/*np (s\.np)/.np = np s\.np S/a-P/vt BB np/xnp L H £\ np) /onp
((s\-np)\x (s\.np))/«(np/.np)
(s\-np)/o(s\.np) = U3d/u3-Da/d FIRF(\enp)\ x (5\-1p)) /s (np/ 1)
((np/.np)\« (np/.np))/«((np/.np)/« (np/.np)) R\ np) /o 5\ )
(np/.np)/+ (np/.np)

30 JIE A R EDE T W A e A

Bl RS S A RROUE, HI4TCE230, EE, JE, 20224100 MHE16H.
R EES YRS
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HEESY

TEWFEE AN B R Ta R T A E, RIVERGES 5 VUG R AL OR R E B REY, 3.

---------- Desig --Desig ----------Desig ----------Desig ----------Desig --Desig ----------Desig
np/.np np np/.np (s\.np)/.np np np s\.np
Ax. L x R x VBB x xAy BLE x oy cHEEAE SEN o EHB x
—-—== > - -D/a mmmmm—————— A/n
np (s\.np)/o(s\.np) np/.np
L R AfAx. BB £ x Ax HF¥EA x

- o >B ——- -—>

(sA.np)/.np np

AxAy. B (A x) v cFR2EAs e SR

-—- --A/n -—————-———- Hn/v
np/ .np np

x. (24 SFN) x00 (HE

np
(RSP HE

- —_ —_ —_ —_——>

s\.n
xCEE (A (R SFI) #HE) ©

_______ —_ - —_ —_ —=<

(R (G (R STNP) #E)) FE 1K)

3: TOWEFL LA FTEWE R T E B

6 IEIEMERSIT T

FRNESHTY, ERE RS, AIERE RN R R PrETonsER, %35 AR AL
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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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AR E, DR - P51, R TTER R~ - P==P"HI%&MHF, FNETWNELE -
TN RIS ARV 5 € B8 TR AN E PR, Horr AR B IR,
BTIHER . T2 AN NMEE R B2 NN MECE R, 18 LR AR - “VIIA
HHIE ETCER M E] AR B BEAE, TTIEMECS E+5 € BHE LM - B, AT LR
HARVL AV N ER E SR =5 AV B EEREERV2? L.
LEERTIR, AV AV FTEFRHEDARVY 5 ARV A E R R« @QVIHIER
SEEhIA - QRVIY BIE B ESEENVP?, ZRMALEH, AN EREEH, #rE
TEIE L
3.2 “ANRE... AV ERE G ROLEM SR 5 SRS
WMBETTRETR, AN AV EERRWEGE, BRTHE LA AVL. . AV HEGL
FEAN, BTRRIE N AR EE S E (descriptive truth-functional negation, XHRiE X
BE) , MAZITLIEGE (non-truth-functional negation, XFRIEHEE) - “FIBETTIELE,
MEATTIEE NN GE T AN IEREEIELNEE, .. e MEEHEBENEE;, 528NN
KR BEEGE, BEMEAFHEMESMG (truth condition) ! XFEEHE &5 MR E,
SN Z BiAHEH B BN AR G E - AR
So. “TIIAERMTA S - AL TR, AR,
Sh. * “TIHEAMRE I - "B AR BES, BIRARAE.

Bl RERRNEIBaNEAK T, RARAANFRE AREHEME NN AE EF bR RS,
TARAATTHE « IXEREAGISF I AR BEMGE, HAMIELAEERM, MRS
TE+TE” HOTE LA, TRIREE IR G ELRREE - Bk, v 7 iRBI“RE. AV FRINES
LM, BRREXD AR EIE LG ELRIEHATE . N, BT REBRIT T HE
HATRE, AR MEERIEMA N =M

1 AR B IR I AR T RIMLRRT, AR RBERE LG E, AR
& %E - Blan:

9a. H: IRIARFARSINEHRZ?

9b. Z: ARBAKRE, MBS0 AL A -

BEXEES - BEAE, (H) RIXDSEAERIE -
BHGTEX — FNREXDNRAMGE, BHOXD AR -

2. BN HIESCRIHMELT AR BRI S, HAR TEA G S H G E WA E

E—2, MR REEREMTE, MATEELEE - Fli:
10a. B RANREHRESINERRE?
10b. & BARAKRE, MEBHE-
BUGEX  — FERRE, SN
BHEEY — “AREEDNRENMEE, (M%) S8R

3. MR LRI T N2 W RERLA, BN FrE R e XS #E T E WS B E
BEA—E, MR BT EIEE LA E, NAEEEHEE . MTXMEL, AT EVAER
AENEL, BTG —REHAT ) R FRRig LR E -

1a. H: FANREARRSMEHRS?
11b. Z: ANREARE, TR SELEIT (A -
BEXEES — WERAE, (H) SRR -
BHEES — DNRERXDFRDRAS,  (RI%) EBIX N LAE BT E -
iR, HESANE M EXXTHIL T AR R ERA, B Ea i E U5
TEMBENEE—ZE, A2 ASREHEE, MEREL, BT EIMNE EE -

RIE s, FATTLLE ST EFBREERNTE, RARAS NEXEE . £K
B, ®REWEREHEE R AEE L HIE A+ +x, (M) E+y” s . Fitt
TN BB UGB E LB AE, T LRUE R RS T

L] & d . S A HE BB U E A EAR X R [J).MBTFF,2019,36(04): 552511
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B IR A4+ fx, I I By S5 N B REE - &P+ +x (1)
B+y ey B REAES P+x A —5, MAFRARREANV BT NESESEMH, &,
A S T W E 7 RE L5 F4 -

3.3 XN REL5H BY LA

PAERIN AV AV 5N AN 7 E G EROL AT EAE I - AT E WE
8 G B AL A M AE R RO SR R BRI B AT — B AR . AT Rl 538 - =t
K7L KGR ZAARRRRZ, X T AR H 25/ R A RE L5 B RO SR AT T
PRI EE, R, ARSORSE & ORI, 25/ MR H T WE &€ R i
1320 - 534t (1987) MLERAMEL, BATMDRERY, REEEE, BEELE, Pk
HIH I E R E SN TR (1987) HI5fE - BARLERINERIUR .

EX IR E SR A JUARRBINE R WHIURRA
AR W . . OTfE. & 0| ARSI
P AfEAP BAL R, B R4, s, B AHAHITTIRA
A AP [N SECNUNE NE NS SN A AR I th R
w3kt 23 4 Aaf A4 5
KR KE | AESELR AL AARSIER EH AR
A" B % 10, AN | RN AP BHAGERITE
S NCSRERTY 2. mAIAE “, " - sitad / BHOFRRA R
! o st 14 Wt 25y NSRRI " MONAB I i ) ki 4 BH M ABHSRHED
AR FAe EAR AR TN
g 11 FAPRAR/AP ’ / EAFEL
stit3 o
- s 5 e e
AR o) R AR 12, A /1 e R
AVt Fivp KB o v 3 g AUAAR % - v ’ : A *l”‘"ivﬁﬂﬁﬁi
BT L W AW P K BR | FWRE TR . ’f”” — HEHBER
B 8. 1T KA AR RN m 13. Ko RET/ R4 4\"'4‘4T~ ER s R AT/ RS, 4\ﬂm4~1r.r4\$ﬁi4\ir~ %
1. Buahim — St 2 A _ . . "J'N.Ilﬂl- . ESTNER 283 i
E— PR —— e % 1, /AT -7, B AT I, A | A, AR
) P o g, s | S stit2 4 W, FERDAL . FEAR
4 . re— g x| 308 N N e SR WHRITE, At | TSR, SR, T
A/ B APV W, BRR. FRBALR
é 5. A+ e/ 8A ASBEBEL/BAT NP/ VP m :j:sz:w 16. @A B “ETL R WREEEA BAFM . AR BALE
NP/VP A e/ AT NP/ VP it 4 BR
% wedtif 23 4 TREBRANR 17. BHA - B CRAT AT WAL EEE BHA, RAFAE. BAF
. FRMEATIE MR sk _ U“m
W2 I AR ST 18. Ak T R R BN A FEMA. FEMY. FEEH
e r AR R AT B 5 AL BXAEXR
FWA (o) /A . 19, FAe M " R R AAtIﬂL ERNZAE TR
NP/VP B S, EFREHKe
AU o) AR BAT R *ﬁ 20. A AR CHET AR, BT WEEW, FAEAFMEEGE . Rl 3
T G NP/VP 3 RAUBE AL A it 14 R LN ESE ARG, BEREARE
e R o AR A6 P s T FERER. FERTS, HE
NPV I RIERRRANT it 4 “]" RS BB R
kit 1A - % 22 4EBAi- WA CHET O T, <l HERE, B | BRI, SRRk,
ARG+ 8/ AT NP/ VP AL AN RA W F 42 it 4 A" R EEW BRI, BERATRE
B ARG V] (4eee) AU/ NP VP £ 23. 4K AT “HET N AT, M SEEa, XD HEEITY, B
BBV Rl 8/ BT P e ARUNAR LA G St 14 " R ESpit. BEEEX
kit 15 4 AR AT HIE, 24, BA- A RS CRT W RRLE A BIRGE AE BIARRE.
WATANAHVP/AP BAREK it 14 AR
9. /BATINP/ VPR WA AT VPP BAR 25. Bl k2 TS BT WORBCLINE A TR, P
AVP/AP WA AAVP/AP / BAAARIE it 4
i34 AR it 2548 132 DA/ MR
=
Figure 3: WE & E &&= 5 AL S5 7R 61 K
A 1PN
3.4 WETE SR
BN BRI ARA, BT T AR R RN LR SR, BB
)Ava- S RIS
@ BEE | IEEMSERE 2 IEEWBERERRAR WEFRENT, RN aEEN
@ EEE 1 SR aiFARE REEREER (W, BEhiEER) +FHETR

WEENT, RNDEE
FHELR, HREEASE BER 2 £ BB LNER
@ KR AEXEE WERERAR, HHERREFSRLAR

Q FRiF 1 NECEREBER 2 MEEMLE

Table 3: XUE & E LT RLSL A 5 AR RS B %

PHER: BERGEERZEAMEE, ¥758 7 Hbpn; k. #%Eﬂﬁﬁﬁiﬂ'ﬁﬁﬁﬁzrﬂéﬂﬁﬂ@f, ZEHY
B, WAEE Mak BERSH %ﬂz@&’ﬁﬁﬁﬁm, —ER
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4 WEGEBSHRBEF L
4.1 FAFERIESL
KT EALEES IR BB ENIE « FERUEEA - BREE, AR BhhiA < JEREEEIE 515
FEARPET TR B, 75 A RERIRR PN T T B ahinlia & - AERCEEEhiRiA & 5 E R E - Bish
W, AL A (1989) B BENAuE A EA, LEERE (2004) FT AR
DANIRADCER RGN, BT 23 BIshiA, R B s R R . BAAR:
AE~ BEWG - ATRE. & ATLAL NiZ~ N~ MY —E- 2.5 B8 B §-
1IN RN N N /SN B S s S
ERETA T H, SA =R (2014) - FHRE (2015) & AN IERELSIFAMIFR, AL
INNAEREL SR Z A OBEENIE o B A S OE BT T %2 . & — 1 OE BN EIENE
ETCEE, MR OB N AERCEESNIA - DL bR, A OB BT T 58, fHkd
T EREEShIAS o BIHAN .
INH - Ui BE S . Al RS BE BE . AR BE. TR
TBRGA T H, A4S R M hownet [ B 8L < &SR ENTUSDE 4 FF U Bar L 5 15 4E
KRR GRS, &1t TRRRYAER, U IE 15103237, M AIEI4111 -
RIE LRI E A AW AIRAIERE, BRI RE T WE G ELEMW BohRAIREF - i
B, NEHEWAGERPNERCE, #17 BanRRE5, i H R EE RN E 5 E A DA
RLFIWE B - BT HER AT (ERFF, BALEM T WER E L5 5E SR
B, HTREEER, ASCEANHEFTTS. ) -

HEEARESES, WESESA TN | BEA-E5E, IEESEES-- ~19.80E. tREENYSHEERERES, BXEMITESETR, EES—TRATER

WEEANESED, WESESTA T+HEE+A |, BRA--ESE, EEEES- 22 I ENEFNRARNERY, RENLBFE—RIEFAERNA, THASASHRE
WEEANESER, WESESEA T+HHE+F |, BSA--E58, IREEES-- ~30. BTEEMEEE, —SRNERORKATREARNERZE, TMIAmAEE, #
WERENNESES, NESEETA T+EFE+A" |, ESA--ESE, MBEEES-- 38 FHIEN SRS ENER AR NS EIET J U EEENMEREIE SR
HEEANESER, WESESEA T+HHE+F |, BSA--E58, MRSEES-- 30 INEIW. NRE. FiTHS, WHEERX, RKINE, FENIRE, TREE
WENEANESES, WESESEH T+HFE+FR | ESA--ESE, IBEEEES- 40 BRAYEERENL ENERREAREREE, BRMNINROTLRARINTE

WEEARESES, WESESEA T+ ENIME+R | BESH-55E, MESEES- W 60. BEERE ENHRENER T DRE 8 CiEae RN EER AT

Figure 4: 27 th 45 R~ 15 &

5 WNWEEE BB
5.1 SCEGTERIRIE

FATNCCLIERIER, HMBAREMPBN, #1T7 T RS MBI (BRELSSEW
FECCLERHE B R E LB A T3 E) | U8R T 10000055 #11R7E KL . SRE, BT FEfF,
Xf EIRIERNHATIR L, HEBR T TE RER I A, KEBIT150F M A)F, &ERENEIE
#1962814] -

5.2 FIIRSELR

AW E LS 3 ohiR B2 FF 3962811 & B 47 IR 5, K15 T 8640H] i+ EALIA
NEENEREEWAT - HTANER, FATTEX8640 6] F#FET A TR - A
I, ATIHEREE, FATAEF R E R E)F HEEVME T 10005 #1700, 2 A Tk
e, LAE1000 ) F A AT IE R A0 A Foh9926), HHILTRATR LT &, 7 IR B R il R4
999.20%; FECCL“F5 17+ 75 R 17 “TERL 1, WE 5 E A #5120 98.9% -

H TR, FATT 96281 A FE R FE AL E T 10005 BT AR oG8 A TR,
LR 1000F M E B R EAEA) & WE R EEMEIA)F - NG, BATR ik 1000F)ME R
BB E S E HNRAREF T, BFEMNFIRAE T900) &6 WEA EEWaF - RIET

S IERE A R R A AR ST MY - JERCENIA 5 R EEEH - RBEESA Z AL — 2B EE . HTH
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B, BFHARRNNIT.83% . RFEFUEA, ZEFHIFLELN98.51% . CCL“EHEf+7%
T A TE RO E A E AT L BITE9 % A2 A -

5.3 IFRER

IERSEIE R, Lik96281 AR PO E I 451 5 IEE T E L5 A LI ZBRIR K (£
9: 91) , B T EEFMITERFIORRRS AR, BAALME T 20000 W E S EE
K, HA10008) R & WES ELEHIIEG], 10006085 WE S E LS5 RIFE] - FlTR 5
BAESEEWREFTH, BERSERINN R,

1000 IE# | 1000 4745
iﬂﬂumﬂﬁﬂ‘iéiﬁlﬁ BRHE | BHEZR | F1H
AR 989 12 98.80% | 98.90% | 98.85%
EHBH% (2014 777 10 98.72% | 77.70% | 86.96%
HHEE (2016) 1000 1000 50. 00% 100% 66. 67%

Table 4: SE4G4E BE IR R

AR R BRI R A 98.80%, A EIRLAIH98.90%, FIUELINIS.85%, LInLhERIKE
B (2014) -~ H¥E (2016) MEERERHZIR - FEWHE, KA AEHNL,
REISEE R 7T R, BCEN TN E G SR AWk B FIEEARN, RILEREHFE
—EWRE . JFERANTTSANE LK EIS5 AT, RIRBE R ER SR -

5.3.1 LRERSH

TIEERRLERER, LRINERRBESRET 2L T2, RAFESZH . #Hid s
B, BAEZIMEF RS EBEERNEERESATFHMASEEMTIERER . HTHAS
ANESNTEEM BRIES OE T AN E, B —Sa AR R, SE—SEARRN
W%%fﬂiﬁ\ﬁ%%§%&ﬁ,Wﬁﬂ%ﬁﬁ%%,Mﬁﬁ%ﬁﬂﬁé%ﬁ%%%%%
o AFIEAT:

34743:. AKE;, AWSTRBERREZDHER, F2SRKD, BTHRAESLIFLER
AT -
(REFRAILER . WEBELGE N A+IERELH+.. A7)
(SEFREOL: “HFHEARE 5 9RBTFRAR ZRRHFIRR)

6893:... BHIFILL A R I SR BII /R BTN - Wb, EECAR, FI/RERERAE.
foi, TR R .
(BRI FURERER/ME SR FURE/ RER/H%E)

LN ANLBEE MRS aESMTERE, BFOEREGEAE, BHES5EEXR
BAIAE]100% -

6 W E TR G5 BOLZR AR RO SR 5

09 TR ik = A SRR E B R S5 IRBIE R P IER, o — P 3ibiE 5 2 AR E
HRELEM BANRAIS AR T AT, AR A THZRI2000 00 E B E ERE A, LR
HRE—FE, WEGESHIRREFAIRATELS A EEN . BARERINTE.

FLVER], M BOR L5 5 B i oy JERUEE B iR o B XU 15 5 457 BV S AUB R
Wi o UEAEA BRI, AN TIRARPMEEEDE, 5F M BOR E LS SRR AR
PR R AR 25 SRS ME M 23T RE AR S5 (460: 12) |, THVEE “BhiAl R JEREEBhia” S 20
WRE R RSN Bl AR AR EE T (29: 12) o

MBI, 5 E B A A 2 0WE € S5 R A SO R . BATIA Y, X EF
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1000 iFEH | 1000 fi4)
TR W T A B
a8 989 12
HUH “RIEEEH” K AFBRE 1078 460
BUH “AERUSES i KA R 1031 29
B “B M AR 989 13

Table 5: XUE 5 ELE T4 AL A MR SL IR 45 R
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IR TR o

7 ik
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75 A AT TR e, SEELT LUR B
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