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Preposition words Position words Verbs with an verbal object

Modality verbs Verbs related to causality

Conjunction words Auxiliary words

Time words Adverb

State Punctual Developing Progress

600 100

88.7% 78%

 

 Marcu  Echihabi [‘02]

Contrast

Explanation-Evidence Condition Elaboration

Marcu  Echihabi

15 5000

95% 64% 75%

 

Sporleder  Lascarides [‘05] [Marcu and Echihabi ‘02]
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Contrast

Explanation Result Summary Continuation

72 Position Length

Lexical Part-of-Speech

Temporal Syntactic

Cohesion BoosTexter

7795 865

57.55% 83.35% 43.64%

72
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2.1

Sinoroma 1976~2001 1

2 The Lancaster Corpus of Mandarin Chinese LCMC 3

PH Corpus 1  

LCMC

Linguistics Department, 

Lancaster University

LCMC

 

1  

 
    

 
309 1167.3074 5.2847 11.9561 

 8212 20.9067 3.8276 17.3833 
LCMC 500 70.7180 4.4801 12.2548 

                                                
1 http://www.aclclp.org.tw/use_gh_c.php 
2 http://www.aclclp.org.tw/use_asbc_c.php 
3 LCMC http://www.lancs.ac.uk/fass/projects/corpus/LCMC/ 
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7942 9.8230 3.9682 17.1643 

 16963 38.07 4.6942 13.4990 

2.2

[Marcu and 

Echihabi ‘02]

[Marcu and Echihabi ‘02]

2.2.1

[Lascarides Asher ‘92] [

 ’06]

Narrative Result Backgroud Elaboration

Explanation
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2 [Li et al. ‘04]

During/Contain

Before/After Meets/Met-By Overlaps/Overlapped-By Starts/Started-By

Finishs/Finished-By Same-As  

2

25

 

[ 2006 ]

2

3 27  

 

2  

 / /
 1931/18.46 3666/14.55 
 1813/17.33 3255/12.92 
 1786/17.07 2259/8.97 
 1174/11.22 2663/10.57 
 1081/10.33 1304/5.18 
 824/7.88 1604/6.37 
 776/7.42 4087/16.22 
 279/2.67 1658/6.58 
 206/1.97 1451/5.76 
 190/1.82 188/0.75 
 153/1.46 180/0.71 

 109/1.04 332/1.32 
 66/0.63 297/1.18 
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 37/3.54 711/2.82 
 30/0.29 40/0.16 
 7/0.07 69/0.27 

 0/0 1585/6.29 

3  

 
15599 6180

 7246 2622
LCMC 1152 707 

 1196 953 
 25193 10462

4 5

( 15 )  

4  

/
1 22337/88.66 
2 1157/4.59 
3 99/0.39 
4 22/0.09 

5 13/0.05 
6 9/0.03 
7 2/0.01 
8 3/0.01 

5  

/
1 1868/7.41 
2 761/3.02 
3 348/1.38 
4 165/0.66 
5 93/0.37 
6 53/0.21 
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7 46/0.18 
8 42/0.17 
9 22/0.09 
10 20/0.08 
11 19/0.08 
12 17/0.07 
13 11/0.04 
14 18/0.07 
15 8/0.03 

2.2.2

[Marcu and Echihabi 

‘02]

22000

8990 28

26 6

29  

6 2  

 
13331 4076

 5516 1530
LCMC 719 250

 401 73 
 19967 5929
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2.2.3

2 3 4 2 4 3

 
 

Clause[]  //
NewClause[]  //

NewClauseNumber=0 
LastCluase=””
For i:=1 to NumberOfClause 
 LastClause=LastClause+ Clause[i] 
 If i= NumberOfClause-1 & If ThereIsNoVerb Clause[i+1]  
  LastClause=LastClause+ Clause[i+1] 
  i= NumberOfClause+1 
 If ThereIsNoVerb Clause[i] //  
  NewClauseNumber=NewClauseNumber+1 
  NewClause[NewClauseNumber]=LastClause 

1  
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2.3

[Sporleder and Lasarides ‘05]
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2.3.1

  (1) 

1 7

3 10

9  

9  

 11.47% 
 34.15% 
 54.38% 

F M R

1

2

3

1 F 2

M 3 R

2.3.2

30 20
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Nb

 

1 0

3.91% 37.59%  

2.3.3

1.

2.
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  (2) 

1 2

20

20 31

 

2  
 

 

3  

1 0

13.42% 24.66%  

2.3.4
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Td

1 0

3.80%

11.38%  

2.3.5

[Li et al. ‘04] Applying Machine Learning to Chinese Temporal Relation 

Resolution Verb with verb objects

2.3.3

��������� 

�

  (3) 

50% Threshold  
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9  

Threshold 50

1 2

2.3.7
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2.3.3

10

1 0

2.30% 11.06%  

2.3.8

(Nh) (D ) (Dfa ) (VH) (Nh) (D) (Dfa) (VK) 

(NH)

2.3.3

 

��������� 

�
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50% Threshold  
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2.36% 5.12%

11.44% 45.39%  

 1 1

3 1 2 3

2 3  

1

2

3

1 0
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3.1

[Domingos & Pazzani ‘97] ; C4.5 [Quinlan 

‘93]  

3.1.1

Ai Ai fi C C

T F

C Ai  

� �!"#� 
 $ � %!"#!   (6) 

Ai C

 

� #"�!� 
 & '�

& ()�
� �!"#   (7) 

3.1.2 C4.5

C4.5 ID3

Ai Ai fi C C

T F
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*	%� %� 
 �� �� %� � �� +�� �� %�� � � ,� %� � �� +�� ,� %��  (8) 

 

-��	 %� �!� 
 *	%� %� � . "�)"
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&
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C4.5

0���� %� �!� 
 �. "�)"

"�"
� �� + "�)"

"�"
1
!/�   (10) 

-��	2����� %� �!� 
 34!5 ��()�

6&7!8 ��()�
  (11) 

3.2

A B C D 11

 

11  

 T F
T A C 
F B D 

9�������	 
   (12) 
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:����� 
   (13) 

, � 0���� 
 ��;��<!=!>5�?�<477

 ;��<!=!>5�?�<477�
  (14) 

3.3

Sipina4  

90%

10% 12  

12  

    
[1] +  47193 25193 22000 

19452 10462 8990 
[2] +  45160 25193 19967 

16391 10462 5929 
[3] + +  67160 25193 41967 

25381 10462 14919 
[4] + +  
( )

46176 25193 20983 
17920 10462 7458 

13  

 
 

   
Precision Recall F-score

[1] Close 8893 11956 10510 0.7438 0.8461 0.7917
Open 1029 1346 1189 0.7645 0.8654 0.8118

[2] Close 7482 1954 9436 0.7378 0.7929 0.7644
Open 802 1089 1026 0.7365 0.7817 0.7584

[3] Close 4042 6235 8355 0.6483 0.4838 0.5541
Open 458 693 938 0.6609 0.4883 0.5616

[4] Close 6438 9265 8349 0.6949 0.7711 0.7310

                                                
4 Sipina http://eric.univ-lyon2.fr/~ricco/sipina.html 
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Open 710 1000 944 0.71 0.7521 0.7305
C4.5 [1] Close 9341 12702 10510 0.7354 0.8888 0.8048

Open 1053 1406 1189 0.7589 0.8856 0.8116
[2] Close 7317 9374 9436 0.7806 0.7754 0.7780

Open 778 1049 1026 0.7417 0.7583 0.7499
[3] Close 4252 6433 8355 0.6610 0.5089 0.5751

Open 476 725 938 0.6566 0.5075 0.5725
[4] Close 6270 8828 8349 0.7102 0.7510 0.7300

Open 697 967 944 0.7208 0.7383 0.7295

1 2

C4.5

C4.5  

3

14  

 
 

   
Precision Recall F-score

[1] Close 18280 26346 22646 0.6938 0.8072 0.7462
Open 2068 2965 2547 0.6975 0.8119 0.7504

[2] Close 18041 25842 22680 0.6981 0.7955 0.7436
Open 1986 2808 2513 0.7073 0.7903 0.7465

[3] Close 6703 11433 22586 0.5863 0.2968 0.3941
Open 754 1306 2607 0.5773 0.2892 0.3854

[4] Close 16420 26260 22643 0.6253 0.7252 0.6715
Open 1841 2935 2550 0.6273 0.7220 0.6713

C4.5 [1] Close 18884 27264 22666 0.6926 0.8331 0.7564
Open 2091 3028 2527 0.6906 0.8275 0.7528

[2] Close 19034 27383 22680 0.6951 0.8392 0.7604
Open 2085 2982 2513 0.6992 0.8297 0.7589

[3] Close 7702 13073 22586 0.5892 0.3410 0.4320
Open 849 1478 2607 0.5744 0.3257 0.4157
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[4] Close 21141 35265 22643 0.5995 0.9337 0.7302
Open 2367 3934 2550 0.6017 0.9282 0.7301

 

Precision Recall

 

(VC) (VJ)  

 

(VC) (VC)  

 

3.4

15

+

12

15  

   
Precision Recall F-Score 

  0.6647 0.8668 0.7524 
 0.6944 0.8368 0.7590 

 0.6926 0.8369 0.7580 
 0.6962 0.8363 0.7599 
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 0.6960 0.8352 0.7593 
 0.6247 0.7763 0.6923 

 0.6977 0.7947 0.7430 
 0.6892 0.8427 0.7583 

 0.6966 0.8216 0.7540 
0.6962 0.8363 0.7599 

  0.7527 0.7757 0.7640 
 0.7214 0.8054 0.7611 
 0.7627 0.7576 0.7601 

 0.7498 0.7810 0.7651 
 0.7893 0.6111 0.6888 

 0.7351 0.7940 0.7634 
 0.7440 0.7857 0.7642 

 0.6971 0.8178 0.7526 
0.7618 0.7641 0.7629 

Precision Recall
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4.1

4.1.1

1.

2. 16

16  

3. 5  

4.

4.1.2

1. (window size) 2

 

2. 2.2

 

3. C4.56

                                                
5 http://ckipsvr.iis.sinica.edu.tw/ 
6 http://www2.cs.uregina.ca/~dbd/cs831/notes/ml/dtrees/c4.5/tutorial.html 
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4.1.3

1. 2  

2. 2.2

 

3.

 

4.1.4

1. 2

D: ( )

A B B C D:(A

B C)  
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2. D:{}

NewClause[]  //
ClauseRelation[]  //
ClauseResult 

Temp[] 
TempCount=0 
For i:=1 to NewClauseNumber-1 

If i>1 OR ClauseRelation[i]!=ClauseRelation[i-1] 
  TempCount=TempCount+1 
  If ClauseRelation[i]=TRUE 
   Temp[TempCount]=”D: “+NewClause[i] 
  Else 
   Temp[TempCount]=NewClause[i] 
 Else 
  Temp[TempCount]= Temp[TempCount]+NewClause[i] 
 
For i=1 to TempCount 
 ClauseResult=ClauseResult+Temp[i] 

12  
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4.2

7 10 10  

���@���A 
   (15) 

�� + C4.5

                                                
7 http://udn.com/NEWS/main.html 

ClauseResult[]  //
SenRelation[]  //
SenResult 

Temp[] 
TempCount=0 
For i:=1 to NumberOfSen-1 

If i>1 OR SenRelation[i]!=SenRelation[i-1] 
  TempCount=TempCount+1 
  If SenRelation[i]=TRUE 
   Temp[TempCount]=”D: “+ClauseResult[i] 
  Else 
   Temp[TempCount]=ClauseResult[i] 
 Else 
  Temp[TempCount]= Temp[TempCount]+ClauseResult[i] 
 
For i=1 to TempCount 
 SenResult=SenResult+Temp[i]

13  
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3.27

4

17  

  
Accuracy 

 211 163 0.7725 
67 61 0.9104 

 272 150 0.5515 
79 46 0.5823 

18  

  
 

 
  

 Accuracy  Accuracy 
 97 33 0.3402 40 0.4124 
 130 36 0.2769 48 0.3692 

 

19  

  
 

 
  

 Accuracy  Accuracy 
 17 9 0.5294 7 0.4117 
 28 3 0.1071 22 0.7857 
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C1,C2 , C3,C4  

 

 
 

 

S1: C1:  C2:  C3:
 C4:  C5:  

C6:  C7:  
S2: C8:  C9:  
S3: C10:  C11:

 
S4: C12:  C13:  C14:

 
S5: C15:  C16:  C17:

 C18:  C19:

S6: C20:  C21:
S7: C22:  C23:  C24:

 
S8: C25:  C26: C27:

 C28:  C29:
 C30:  C31:

 
S9: C32:  C33: C34:

 C35:
 

S10: C36:  C37:  
 

: 
 (S1, S2, S3, S4, S5, S6, S7) (S8, S9) 

  (C2, C3) (C8, C9) (C15, C16, C17) (C18, C19) (C20, C21) (C25, C26) 
(C30, C31) (C33, C34, C35) 

: 
 (S1, S2, S3, S4, S5, S6, S7, S8, S9) 

  (C1, C2, C3, C4, C5, C6, C7) (C8, C9) (C16, C17, C18, C19) (C25, C26, 
C27) (C28, C29, C30, C31) (C33, C34, C35) 

14  
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\ 

S1: C1: C2:
C3: C4:

C5: C6:
C7: C8:

C9: C10:
C11:

S2: C12: C13: C14:
C15: C16:

C17: C18:
C19: C20:
S3: C21: C22: C23: C24:

C25:
S4: C26: C27:
C28:
S5: C29: C30:

C31: C32:
C33: C34:

C35:
C36: C37:

 
: 
 (S1, S2, S3, S4, S5) 

  (C2, C3, C4, C5, C6, C7, C8) (C9, C10, C11) (C12, C13) (C16, C17, 
C18, C19, C20) (C21, C22, C23, C24) (C26, C27, C28) (C29, C30, C31, C32) (C34, 
C35) (C36, C37) 

: 
  (S1, S2) 
  (C1, C2, C3, C4, C5, C6, C7, C8) (C12, C13, C14, C15) (C17, C18) 
(C19, C20) (C23, C24, C25) (C27, C28) (C34, C35, C36, C37) 

15  
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[Lascarides Asher ‘92]  

Narrative

Elaboration

Explanation

)

Background

Result

[Li et al. ‘04]  

Before/After

Meets/Met-By
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Overlaps/Overlapped-By

Starts/Started By

During/Contain

Finishs/Finished-By

Same-As
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5.1

16 3765

20  

 3405 15.15 
 3242 14.42 
 2938 13.07 
 2346 10.44 
 1974 8.78 
 1420 6.76 
 1462 6.50 
 1421 6.32 
 1354 6.02 
 1159 5.16 
 662 2.94 
 291 1.29 
 276 1.23 
 173 0.77 

161 0.72 
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63 0.28 
 35 0.16 

21  

    
28955 15624 13331

 12409 7373 5036
LCMC 1874 1155 719 

 1598 1197 401 
 37751 22482 15269

5.2

22

22  

 
 55.87%

 40.06%
 7.12%

 23.55%
 11.23%

8.78%
 38.21%

 95.84%
 66.82%

 

5.2.1

1 0 2.3.2
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5.2.2

2.3.3

(1,2) (3,4,5)

(1,3) (1,4) (1,5) (2,3) (2,4) (2,5)

 

 

����������	 
 ��
���� �� ��

����� ������� �
  (16) 

-15  

1 0  

5.2.3

2.3.4  

5.2.4

2.3.5

50 (VH)

1

0  

5.2.5
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2.3.6

50 1 0

5.2.6

2.3.7

5.2.7

2.3.8

5.2.2

50 1 0

5.2.8

2.3.9  

5.3

23 C4.5  

23  

  Precision Recall F-score 
 Close 18480 18513 20240 0.9982 0.9130 0.9537 

Open 2040 2050 2242 0.9951 0.9099 0.9506 
C4.5 Close 18500 18547 20240 0.9975 0.9140 0.9539 

Open 2044 2053 2242 0.9956 0.9117 0.9518 

23
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24  

  
Precision Recall F-Score 

 0.9988 0.9122 0.9535 
 0.9988 0.9122 0.9535 
 0.9987 0.9124 0.9536 

 0.9988 0.9122 0.9535 
 0.7108 0.7857 0.7464 

 0.9986 0.9124 0.9536 
 0.9986 0.9126 0.9536 

 0.9973 0.9138 0.9538 
0.9986 0.9126 0.9536 

24

F-Score

35~38  
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1.

2.

3.

1.

2.

3.

4.



45 
 


