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Abstract This paper discusses how to extract causal knowledge from a large text collection. Our goal is to develop
an automatic method of identifing the causal knowledge that supports the underlying coherence of a given causal
expression. We report our ongoing attempts to design the overall problem setting and to explore the feasibility of
pursue the goal, forcusing on a class of target sentences including a resultative conjunction “tame”. While the recall
was not very high, the precision we achieved in an experiment empirically proved that our approach is promising.
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FUAND L. FERBEOT V ADERY FITiE kX  Rehr v 5
Hr L CRTH, FHFREEUEL L TRIDT, T2
IR A GEY N H LM, 729 ) OBEFHERT v 2D
fEAMNFRN [10][19]. £V, RBHOT V ARBNIETH
niE, EREEENRE %, EHEENECY, VETH
R, zoWens, 27T, SEE—EOFSIEMEED %2 R
X, FIANDLELUTHENT Y Af@RET LI 2L, FHERM
DEREFRZED LI LICT L. BEEOGE L A0 %
BIholtr s, NLBYME 0—HEIL 8% TH /.

4.2.3 FEoRE—M

X BT 2 ERORA—MICHETIHEEIRCE 2 H
D [17)[18], HERBEORBETHERETH L. 72, SEII,
FATHRECEON TV LIMREEZ EET IR ES RN 5D,
FRIICRIR SN TORWEEE, AREBHRUCFHL b a—
YRAT 4y 7 (£5) DR TEROR—MELHEEL 2. Nickb
e o—HHKEE 63% TH > 7.

5. ¥ B L BR
RECIE, 3. EICEHL 2 EURESO BB EBRORETIC

DN,

5.1 By T4

Web % MEEBONRICT 5 2 L WRIICIIEZEZ SN 5
2N, Web LoFF ANEBNAZRRLZL, T2 OHIIL
FTLHELRW[21]. 22C, SEBHFHMRELNRT —F &
L.

F9, HAREHH[26) » 5B KL 72 & AEUTHL T,
B &E NFECHEL . ZORO—BE2ANFTHITT S 2
¢, 11" oRE7 L — LS E fERL (9 F),
Z D%, ERRL 7= RAIZ & AESUCEA L T RRERITS
ZEEFRIL 7.

WEERORBUCHAREERBLHAL L2 ik, AN
DHARSET T AN O AEZ AT I28MEL, —FEo TE0
WX | QL sTW5, Zok, —HOHRFFE 2 A
K72 B OHLZ AVEREREE KURA [24] LTS -,

5.2 ¥ B R

% 6 IHHAWERR OB V2 7 AU L B HRIERE, £ 7
W AWERR OBRIC FlV e d 5 72 7 AU K MR % Zh
ZhoRT.

BEMREES S &I HERBEEE DS 2 > T 578, BB 0 %
M o7z means, effect, cause TIEEVEEEREONE. Z0
—5C, HBEFEODROBERERIC DB TUIROERFEIIES
nNgr e, 2R EL THHEEFIEODY, MRRE 257 F
AN OFEEZERT 5L, BHEORIITZNITERETIIR
{, &L, HHBEEOHBFELRFLLRN S HEEOEVE
RS (precondition) XN SHEELR M LI ¥ HMEND 5.

“RERY 1Y, & OHMHERANC LBEEL b S LEROKEEL
TW5, FREINEZEFDS X, BSHoRMEENRETE
BOEDIEE IhTwe, 46, BEMHfEE7 VT Y L0
WA & > CREMHEOILKREFT -2, ThLLICERS
FIEMFBRCF LICIEEL T Z iR 5.

5.3 B

FEANDSMBEREET L L 2UEL R8BS, oM
EIIEAMCHMFFETH 57 X 2 N ORBIHRET 52 ik
5. BRCHYEOBEF LT R ANBEEL THHZeh6, A
HOBEEB TN Y ZLNBNE, B SEEOHRE D MEN
EHETEHLEZAONSG. LALANS, ENREToEE L

%5 FHRoOR—MH
& FFE—M
ZHRI;A, FERENDD —
BEIRES, FHO TR Am +
BEIBERD B £ AEAE W +
EWD B EEHEW -

(F2): 2zT, BFAOBEEL ZBFNENICR > T BERELZEL, £
HoBEENEL 13, BF2E0LFERATOHNLESHRELEY. E—FIVE
Mo WERETIE, KBS, BFROFEENL TEoBEHIAL EE 25,
DARE, BC TBEM) s BN 21, ThoBEEZET.

(E3) : HEBEIMNIRD 4 D DHRMEE LOFAE, MEEEMNRICAER (). TER
B AHERB. BEM—. FARINRR (TANV/T IV /TTI].

(E4) : SEWERRL 728HAN, ez & T SRV HRE BEL LR ML
ZOEERANTOE 2D, BAOEIIZhIEY 2. ZOMORRIES (0
T, 5, D) D0 OMARERT HEE bR WRABCE b
TlEu,

(GE5): Toll | KT HZHART7V —LHEBRAZ KRBITIGRT. ¥ ATIHAV
Shieh o E—F VEETRHE IR Eh Th 5.



£ 6 BAFHEROHIBNER (closed)

recall
means 0.60(26/43)

precision
0.93(26/28)

enable 0.42(5/12)  0.83(5/6)
succession 0.00(0/3) 0.00(0/3)
preparation 0.33(1/3) 0.17(1/6)
pcondition 0.48(10/21)  0.43(10/23)
effect 0.41(7/17)  0.88(7/8)

cause 0.52(16/31) 0.73(16/22)
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£ 7 BRESOFIFNER (open)

recall
means 0.62(24/39)

precision

0.86(24/28)

enable  0.00(0/5) 0.00(0/1)
succession 0.00(0) 0.00(0/2)
preparation 0.67(2/3) 0.50(2/4)
peondition 0.58(15/26)  0.50(15/30)
effect  0.53(8/15)  0.89(8/9)

cause 0.50(13/26) 0.72(13/18)

EREH 22

FRBNETHTHILIARATH L5740, FIFATELMERIR
WXL, ATREZRBR Y 2 DML AT 5 FEe v o2
BREETHL., UTFTIRE, FHoBENERICET 2 2 >0Fk
IKDWTEET S,

5.3.1 FET7L— LR
BLEERTERETHEREZ LV — L3, ZOGEORENERE—S
NVEMEEET LI TCRERLIRNETV - LIEHBT L2 e
TE5. RSIWCHIERT. ZHBHAI 1, 213, el, e2MHICH
EBOE—FINVEMEE OB, BEDE—FIEHE R
LAERRET L —LIIEHTEL 2 2RL TS, £/, B
HA 3 0N, B/ EEBFONGE b OBEFEAMEL LT
ZEh T, B2 RIS ERRR 7V —LAREHTE 5
e ERLTVS. 20X D IR 2 ERNC S 2
EATENE, BHCLUIHBL CORVRETL — L% B
BPNCAERTE L LDy, RER7 LV —LHERAIE AR E
DLDELILTRA—DTHANDS LV ZL DML EBTES
AN D 5.

5.3.2 fEMMEEIE SOHEO B

FBIRCE T TR 21 R TS, RT ) dvate, BT
R RBE R OFEHIEE) E R RED HEENZ HBL Thike
Z D XD BRIEHRINEE 2 KT REEL S UIRD & S ICRBX
WKWEWRA D Z L THAREZ HEIMICHERT I e N T 5.
(6) a.  [7eX] PR LICUGES EE S 7272 FHRES O

FEEND.
b. [BEIX] FRULICIGEN LE S 7 7= FHEO B
% T L.

WEHEATIE, BRLTLE) L toXELER->TLEI =
B, EICBREN AR DU TR,
(7) a.

(TT30] KAKHRBEDS IV IR KRS FERL 7=

T2 DEIED S R VEOGREITL 7.
b.  [BBAX] KABES Y v BEAN KELERT 5
e DEIED S R VEOGREITL /2.

B, REOFRENZ o822 100 fHIL £, FHHHT
210 -oTBY, 58K, REORHFICOVTERELITR D TE
TH5.

6. B8 &E B 3

1990 A £ TIX, HEEHRRY OEBICBNT, TF AL
FR O FERER O IEHIRIY R RREAR % HEE T S BT b T
Wz, HFEIR—R, HE0IEThICEDS HERZREL 12 R
BRSO N TR, I ORHISHERMFHEN—RIAFTHS
ML DERL 2 b D EFIFAL Tz (FIZE[11]). Sh et
BHNC, EETIE, NFHR—A0BEEXRETT, AT
LRRYOIEFRIR DO TIIR L, SENRTFHN VEANE
EN 5 & D R HRAYR RREARD S M3k % S5 T 5 FHEN R
HNCRE SN TV 5 [7][6][14]. AMITIE, EEDFRATHED
FTRICER A DEZ LY, Khoo b [14] & Girju & [7] DBF
FREFEABNT 5.

%79, Khoo 5 [14] 1%, EFEBROT X2 5 IN S
Medline database Z X & L, cause, effect Z2& O KRR
DOWESERE T X A - OBBRERICHL THVIRSFEEZIY
BoTWB, HHDOT7Ta—F T, TR S HHEE
KEERT S, L T, XNOREEHLZED ICAEEDE ©
7 =R M cause X effect 72X OSBRI YR TODE N
B—= b LT T T4 V- RE =V RERL, ZONRF -
EOBEBRESOTHRRMRL BB T I 2RA TS5,

Girju 5 [7] 1%, “cause” ®”force” & V-7 causative verb
G oo 45 (NPLNP2) 2 Zh £ 1 NPl=cause,
NP2=effect £ 7% (NP1 verb NP2) $id /8% — > Z{ERK L,
The oREICES S RREMFL BEEHFRT LI L 2R/ALT
w5,

Khoo &, Girju 5% &%, 7% A N5 O RFEFESIE
TLHEERL, BBELIZICDEE»VTHY, ZORMMILE
InboTidRy. LrL, #REE, 73¥AMA=27
B OFFEERYVANDL Z LT, SHOERIT TG TCE S,

7. B YIS

KB BT X A b2 S KRR L BERNCESRT
SHECO2WTERL 2. A0 BRI, FRERM O KRR A
RCRA SN T L ERHNRAN» S, Thi—Elodb R
Be L THRYIAEE TS (AFED) RRERICET 258
HmEEEL, BRI THL. T, BEEE (2o o
i) 17261 2ETCHEXEHRL, 7T 20HEKEELREL .
i<, BB (7291 2 S0HEeRRe LT, £, R
HOMICHNIET 5 BIR 2 HANCES T BEPHIHIT 2 LB %
1Tofe. ZTORER, BHRBIIEOD, effect ® cause & DB
FRESC IR E EEREL B, £, A—OMFHE» S
V%L OMFEEBT 5 HEITOWTHRETL .

SHEOBRY L T, UTOFEEIIODWTHRIL TW L FE
ThH5.

o EIHRFERIC LSRG
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ZHIRA] 1 (cause, p1 /&E : +,p2/[EFE : +, AlHE : +]). (precondition,p1/ ¢ ,p2/[FHE : +]).
(cause, RBL B2 /ERE : +, X PEFERT/[EE : +, 788 : +]). = (precondition, RABLM=D/ ¢, X BEFERY/[FTHE - +]).
ZEHOHA] 2 (cause, p1 /&E : +, p2/[EFE : +, 78 : +]). = (means, pl/*, p2/[FIHE : +]).
(cause, X WF7 v b EED [FE : +, X BWEET S /[FE : +, 78 : +]). = (means, X BF 7 v bEED /¢, X WEWT 5 /[FHE : +]).
ZEHRA 3 (cause,p1/¢,p2/¢ ). = (effect,p1/¢,p2/¢ ).
(cause, [BEMPTRE /¢ , BRVBHEVDS/ ¢ ). (effect, BBE T T 5/ ¢, BRMMHVS/ ¢ ).
%9 EEZL —LHHIERA
id  BkE SRR 8
marker e_sub e-main inter_events rel el e2 mo
1 1 =% BEFEEN A+, TTEE+ BN+ A RLER:— precondition H FE [
2 1 728 B+ BFERENE+, WTHE+  ARIER -, R4 means e E ¢
3 2 T BEME:4 &M+ ERRNER—, FE—HME+ means ER S [
4 2 =% BB+ BN+ ERRNEF—, FE—EM:+ | succession it F ¢
5 2 =% a4 M+ ERERF: <, FE—B:— | preparation F G [
6 2 9] BEME:+ &M+ ERRER:—, M- enable e E [
7 2 7® B+ BN — AR E precondition E Ht [
8 2 =% G — BEME+ A IER:— precondition Ht FE ¢
9 2 =% BEM:+ BEME:— A ER:— effect e E [
10 2 7% Bt — S+ AR — effect EE 3 ¢
11 2 bt:o) BEE:— FEM— HeERER:— cause e F ¢
BE DI &M+ Bl —/EE+ AR ER— effect ¢ FE mo_delete(e2-mas:HIE)
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