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Abstract In this paper, the discourse structure is represented as the clause relevance structure, which is used to
describe the direct semantic association between the clauses in a text. Compared with the hierarchical discourse
structure pattern, the semantic association between discontinuous and cross-level clauses can be effectively described.
Firstly, the scheme of clause relevance structure and its judgment criteria, formal constraints and manual annotation
experiments are proposed. Secondly, the automatic recognition of Chinese clause relevance structure is studied. On the
corpus of Chinese discourse clause relevance structure we built, the best recognition accuracy is 92.70% based on the
classification model, with the design of connectives, vocabulary and other features. The experimental results show that
the ring-removing effect obtained by the overall sampling of corpus is better than that of independent sampling , and
the features of vocabulary, clause distance and clause domain contribute greatly to the recognition. Long distance and
cross sentences of clause pair are the difficulties of clause relevance recognition, but adjacent clauses and clauses in
the same sentence are especially difficult to recognize as uncorrelated clauses.
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Fig.1 Discourse clauses relevance structure [Example (1)]
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Table 1 Experimental results of different classifiers

DL et 7 A5 A

R

SEIIE R (%)
(HEfIZR AEE Fl)

145 (%)
(EfR AEE Fl)

EH (%)
(EfR AEE Fl)

RandomForestClassifier
LogisticRegression

MultinomialNB

92.70 92.62 92.61
87.36 87.34 87.34
84.66 84.65 84.65

94.61 90.38 92.45
88.25 86.16 87.19
85.30 83.73 84.51

90.80 94.85 92.78
86.48 88.53 87.49
84.03 85.58 84.79

MR 1 AlAL, AR RS AL >IZ AR [ TR 7> DU A vy, pR SRR AR ) E A 3 5
i 93.00% . ASCAEIRHIER S, HIR SR RIS SEAN IR 2 1847 — %€ <MK . DL 78 il o B ik Jm 1k
ZIAAREARNL, fEJREN S, B R AR SRR BORT DU Jr i) 3 AR AN o 38 e YA 7Y
R MTERNER AR, R AR KN RIS IF A, W RAE BB BURR, 5 5 SR i (EL A R o 17 R SRR
X R ELAR S A1 DU AR R N 2R U, L DR R A0 5 5 ] LAAE A o e I [ 43 1) (R 4 4
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BRI REVE R AR, BRI K X B MR AL AR BURE 1 BERE 7T

FSZHORE: AEA 10 7010 8 3059, X B ARRE LA BUN O A I SR ANt . BEAREURE: B
P BCRA Beg #EAT X 7, A 10 ¥k 10 #7152 X7, BENUMBOE G B 4R BT 78, (845 Bl e r oir
A /INEIS P RER RS BE R BU o 20 AE ST BURE TE AT BE AR BIORE 1R R} _EREAT K050 58, Segnaf R WK 2. 3.

' Paskin, Mark A. Cubic-time parsing and learning algorithms for grammatical bigram models. Computer Science Division,
University of California, 2001.
® https:/scikit-learn.org/stable/index.html
 https:/scikit-learn.org/stable/supervised learning. html#supervised-learning
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Table 2 De-ring results for independent and global sampling

SR AEARHURE

R PR (%) G5 (%) EB1 (%) THEE R (%) 5 (%) IEB1 (%)

(MR AREZE Fl) (EHREEZE F1)  EmZR AEZE F1)  (EmZR ZEZE F1)  (EHZR ZREZE Fl)  @EHE FREE Fl)

RandomFore  Z¥HT  92.70 92.62 92.61 94.61 90.38 92.45 90.80 94.85 92.78 80.48 78.64 7831 7299 9093 8098 8798 66.35

stClassifier KRG 9227 9221 9221 93.8290.38 92.07 90.72 94.04 92.35 85.51 81.14 80.55 73.06 98.68 83.96 97.97 63.61

75.65

77.14

LogisticRegr ¥l 87.36 87.34 87.34  88.2586.16 87.19 86.48 88.53 87.49 82.63 8245 8242 80.16 86.23 83.09 85.11 78.66

ession

ESZVE 86.90 86.89 86.89 87.44 86.16 86.79 86.36 87.62 86.99 88.89 86.73 86.54 79.72 9852 88.13 98.06 74.93

81.76

84.95

Multinomial ¥ #T 84.66 84.65 84.65 85.30 83.73 84.51 84.03 85.58 84.79 78.56 78.13 78.05 75.07 84.23 79.39 82.04 72.03

NB

ESZVE 84.28 84.28 84.28 84.6583.73 84.19 83.91 84.82 84.36 86.20 8295 8256 7535 9794 8517 97.05 67.96

76.71

79.94

& 3RSV SRR ERERNIAEEL
Table 3: Ups and downs of de-ring results for independent and global sampling

) TSR (%) I ARk (%) TEBIAE L (%)
s
(M BEZE F1) (% HEZE Fl) (% A% F1)
RandomForestClass P EURE -0.43 -0.41-0.40 079 0 -0.38 -0.08 -0.81-0.43
ifier BEARTURE 5.03 250 2.24 0.07 7.75 298 9.99 -2.74 1.49
Pl ST HURE -0.46 -0.45-0.45 -0.81 0 -0.40 -0.12 -091 -0.50
LogisticRegression
BARIURE 6.26 4.28 4.12 -0.44 12.295.04 12.95 -3.73 3.19
PhSTHURE -0.38 -0.37 -0.37 -0.65 0 -0.32 -0.12 -0.76 -0.43
MultinomialNB
BARIURE 7.64 482 451 0.28 1371 5.78 15.01 -4.07 3.23

MRPEER 2. 3 AR, MSZHUREXS B K, BEAREURERT Lok . BRI LG, M)k
PR IE A 2 A 0] 2 B B4 iy, UL IR IR R 28 A0 474 73 R 230 4 s o . IR, /NE)SRIBGIRUIN R, 7R % 8
BARRRE . HRRER, BARIREERNE, SO S SE0 BB A2, HA s v ge Mg,
HAth sy R EREAR LT, BTN IZ R RIARTY, FIJHER % 88.89%. %5 & 45 A iX Se ARk kAT 7T o
2.3.3 $FfESTAR
fH 2R 1 F &I # RandomForestClassifier #7525, 40A2EFRr—28 (4 FFEJE RO 45 3R W3R 4.
* 4 FHESUEK

Table 4 feature contribution

, SEREER (%) gl (%) EF 6
i (R Al Fl) (MM Q% F1) (#Eff% H% F1)
S HRE 9270 92.62  92.61 94.61 90.38 92.45 90.80 94.85 92.78
-F1 92.60 92.49  92.49 9471 90.02 92.30 90.49 94.97 92.68
-F2 92.67 92.59  92.59 94.46  90.49 92.43 90.87 94.70 92.74
-(F3+F4+F5+F6+F7) 92.70  92.60  92.60 94.72 90.24 92.42 90.68 94.97 92.77
-(F8+F9+F10) 87.83 87.74 87.73 89.64 85.35 87.44 86.02 90.13 88.03
-(F11+F12+F13) 92.88 92.79  92.79 94.78 90.58 92.63 90.98 95.01 92.95
-(F14+F15+F16) 88.00 87.80 87.78 90.81  84.11 87.33 8520 91.49 8823

RIEFR 4, WNRBEA B A MR EEEE: (D FAYMIFTE S ILIHA BRI/ N A)
T AT B WA N B R I AR o 6 T454E F8. F9. F10, £RRJ5BAAUER IR T[4 4.87%, HEFEF
B 4.88%. (2) PIAN/NAIIIBE RS, PIAN/INADR S AE R — AN K A) iR R Rl — KA RN H o X TR-E F14.
F15. F16, ERRJGHARMERZE T 4.7%, G TR 4.82%. FARFIEGT /NG SR T 0 500 A B 2 .
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/BB BT I AN N 2 TR AT R B . ARERLES (RS, IR
FT, AR R, BRESERGE, AHOCHI AT REERAC . F AR AR IR A OE EL BT 70.00%
= 5 MAXTEENBEX/TAEXSE

Table 5 Relative / irrelative Distribution of distance in Clause pairs

ARG AHR ENI:ES Bt

s Ko RELE(%) YL (%) K RELE(%) YL (%) Ko WL (%)
1 1352 69.44 69.12 595 30.56 11.93 1947 100.00
2 334 22.96 17.08 1121 77.04 22.47 1455 100.00
3 132 12.49 6.75 925 87.51 18.54 1057 100.00
4 50 6.61 2.56 706 93.39 14.15 756 100.00
5 32 5.99 16.36 502 94.01 10.06 534 100.00
5+ 56 4.69 2.86 1139 9331 22.83 1195 100.00

Bt 1956 100.00 4988 100.00 6944

TERAREAEERL b, R 2 R RIE L1 LogisticRegression 7022 4%, X 40 AHAR/ASHH AR INa) X 34T

W, USSR LR 6.
& 6 MY/ N AXEIRA

Table 6 Identification of adjacent / non-adjacent clause pairs

NGNS SPIIEE R (%) AR (%) AHFE (%)

PR (MEFIZE HEZE F1) (MEFZE HEZE F1) (MEfZE HRIZE F1)
4R 9324 90.80 91.48 6275 91.88 74.57 98.48 90.61 94.38
K 86.08 84.11 81.60 82.69 99.39 90.27 95.83 40.23 56.67

RIER 6: F—, ASFHEL /NG (R 5 KT AH AR /INA) R, AP35 R B HER R 85 &K 7.00%% .
B BN TEAHAR, M AUTEA AR AN b, A IR A DGR B AE B R KL 25.00%. {E 1
R, AHARNEIXHRAE AR S, (BAEAAHISIRA] , FARAHER 2R EE A DG IR AR L) 36.00%, H 2 LEARAH
AN AN AR SRR 2 20.00% 0 /NAIXFASFHOGIR A, JGIL AR AR AR /N AT FRIAS FH 5G 1R 501 75 B 58A
2.3.5 hEIREXAD A

ANEIORIRI A3, RI/NA R B AE R —RA), XN M. ARAEERESH (R 7D, [A—K4)
PRI /INE G AR R IR S8 K T ANTE R — KA NI, AT R R #E R 2 5% .

= 7 W/AER—XAM/NIHER/ A EX D

Table 7 Relative / irrelative distribution of clause pairs in / out of the same sentence

AN LEES KBS Bit
A Kok HELE (%) ML (%) H HELE (%) M (%) Bkt HELE (%)
A [7]— KA 1350 46.26 69.02 1568 53.74 31.44 2918 100.00
AL — KA 606 15.05 30.98 3420 84.95 68.56 4026 100.00
it 1956 100.00 4988 100.00 6944

TERAREUREE R B, AR 2 R ILE I # LogisticRegression 732848, X 75/ ANE [F— KA HI/NE) 5

PS5 R I 8.
* 8 H/AER—KAHNAIXTHIIR

Table 8 identification of clause pairs in / out of the same sentence

N TR (%) AHI(%) R (%)

)i (HEffiE BEZE F1) (R HAHZFR Fl) (MR AFHZE FlH)
T [7— K ) 90.71 88.41 88.74 74.12 96.73 83.93 98.27 84.61 90.93
AL — KA 87.56 85.63 84.29 83.09 99.35 90.49 97.45 55.31 70.57




IR 8: M5, AFER— KA/ R B AT 22 R — KA IR, BT T R B A%
TR 3.00%% . =, T /N R LE R — ), Ayt ASHI 26U HHIE UM 2 P S AT 20.00%.
TR, F— KA N R B 5, (EAEARAISSR R b, AER R B IR AR L) 24.00%, HE(ET
ARAE 7] — KA P 1N SRR o NIRRT SE, JE L 7 — k) A /N A A 563 ) 25 9 9 2
3 4EiE

AT R T S5 RO /IR SRBR A K, A USSR IS A, e T DU 28 /)N TR] ) BB SRR
R T DA Z A S AN e 2 /A IR LR ORRs AH EURR SRR 45 4, e e/ AT oty (RT3
FAEI ), Bl BRI . B /A SIBRIK AN I, B ELO_E SRIBC /IR AT AR e NE R, PR
PE_ERIB/NVEIE SCEDT . M. SN SCRE M AR ®,  RIVNVAIBGEETEE, R HAE SRR .
PRE—EPESCIR R W], Fr PR KR T/ E) SRRk Al A AT B AT PEARL 2 1

5 H R RIPUE RS BN SRR G PR R b, BEAT BRI PR /NA) SRR A 7T . A5/ NR) SRR B
FIWHE RN TERIRI 73 SR, SRAIBLAS A 510 L p SRR (RS I mDE . DUt kit
FAFIE GERGR, MFENE . [FSGA S RIS JEIR A R AESE AL, S S A) 7 MU, /NajEE
BRI RERBIHET AR 93.00%. SLIRHE— AL PRMBEARHURE BSOS BURE B O £ A CR
ofs SEBURSCRE . AT ANVRIERES . N R RISERRHIE T /N A SRR ST RRAEUR ;G B B AN KR 2
ANEIIRIR I M IRIAE L, AELAR R /N B A ] — K] A RN 050 AN AR SRR 3 DU I v

T BN PR AEA SN SRR R A b, 3P R DUE R B /NE) SRR S MRV ETE R R, JF iR
LR AT T . RIS, AT et N E) SRR IR 7 S 5 THER RS, St/ A SRIBCR AR RE «
FEAF I TERE TV RIR A 2 oh LR S5 A R N
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