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HEEZ HRDOIEARHEA L LTED, “tired”-“give up” 72 & DEHFERII TR I N B NEBIRZ MU X
LIEMNTERVEWVWSENH S, I TARWETIE, HRERBDOY A MEIERL, BEFOREREFR
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F—T— R HEAER, WS, RIBERR, HAMIBEGR, OERE, EEEERE
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5] 1%, T — SRR S KR AR U 7o S A B e
FEVREED T ((John, call, Mary)-(Mary, answer, -) 72
&) ZHWT, NRMEROMRIEZHETD=a—F )1y
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EADNR

UL Lanis, ZThoDFEITE, HEEHETHEKEZ 2
THEBEERRICL - TRINIRREEFREERZ D ZEMNT
ERVEVWSHERRDS. FIZIXIT D 2 XORRBEFR
EETLHELLD.

(1) The celebrity got out of the limousine.

Cameras flashed in his direction.

XHD get out of I T~ MHFED B] 0D ERZ T,
IO DRBEZMERT 2 ZNETNDOREEIZ2OEKRT
HaB. UL, PEEFIEFREARNIC 1 BEZ2FEROHBA L
LTH->THEY, XDELWEKEZRZ THEHENTE
5 EEEVER.

Z I TCAMTIE, HREFERHA2HLORAAE U THREH
BROMI 2 HET 2 FELZREL, HRFERINE L
RINZHWS Z & W, RRHEE 2 X2 %R < VERRIZ, &0
BEFGTLPE2EMTIML 2. BAKIZIE, 05
A > EE Wiktionary 2 5 HHEERIOY X M Z2/ER L,
KREBRHEE DR F~—2 TH 5 Choice of Plausible
Alternatives (COPA) [1] (T U7z, BARMICIE, Stk
BEAZIER L7z Luo & [3] OFE, /A EERBLCHD < KR
BDETNVALELIT 572 Sharp 5 [4] OFEZHLIEL, HE
FERBIZ AN RBEREZBUICHETEELO>RET IV E
WEEL 7=, $£7-, COPA 2 W THHEEERTY A NDEA
MREBGEL, HRERCTOREEREZERLZZ L2 RE
T5. 6T, ERERZANL, BREINnEE S0
JBEIZDOWTHRR 5.
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2. BEERZR

AR, HRMEORREGRE HEINIZHEE 3 550 A
IZiThbNnTW3 [2], [3], [4]. %72, Chambers & [2] IZf4F
Ihs, HAIKIZHES 2HROEATHDIRI ) TIH
RENGE [6]) OFEME - R L WS XXRIZBWTH, TEBRAIL
ﬁ%ﬁﬁbhfw 2], [5], [7], [8]. ZDERT Tu—F

%, (1) FBELRGEE N 2 VRS IRBRIZEE D W TR o — 8
Xﬁ‘b.%ﬁgﬁ% IHLERRT 2 HFERL, (2) HEHR
SRR ZHET 55D TH S, FHlZIE, Chambers

5 [2] 1%, EIEPHWEEZILA T 28 O%EA (“A criminal
commited a crime” - “Police arrested the criminal” 7 &)
ZRNRBERICHDFEROESLINEL, IS 2 E)FH-THD
¥ (“X commit” - “arrest X" 72 &) [P L L7z =T, HE
& & (Point-wise Mutual Information) 232\ TR
DIREHERE 24T - 7z

Pichota & [7] X, I—NADSERLZFRT 2k
FEMEIZMEL, VALY FZa—F Ry FU—2D
—FfiT®H % Long-Short Term Memory (LSTM) %\ T
ZDOREBKEET VLU, £72, Modi & [8], Grandroth-
Wilding & [5] &, 227 ) 7 ILRK#HE 74— R 747 —
FRID=a2—=F ) xy MZ&koTZrya—RI2FEER
FKU7, ULHL, IhoDFikE, BEEHE UL THFAAD
FHOAZZERL TWE 20, HEEHAFRI (high five
7)) 2 CKRBEMREZEYICHE TS AW,

Sharp 5 [4] (XK & H5H 2 KA o HEED 7R B
EFEL, BARAAZa—F NV xy b7 =2 IZ XD AR
BARDHERE 2175 FHEEIRE L. £/, Pichota & [9]
1E, AT 2 S WA DEFEE AL & 95 LSTM
encoder-decoder & 7V [10] % HWTKRHEE 2175 7=.
UL, T o OFEIFEBERB O ED R IRHEE DOV
EICEOREFG T oM EFHIT 2 2 LATE TR,

3. &®iTFE

AT, FTEHCDICHELDREFEOHEARL LD
Luo 5 [3], Sharp & [4] DFEIZDWTHIHT 5.

3.1 Causal Strengh

Luo & [3] 1%, HFETRINZFHRMOKREEBRDOMS
, BPEERNEE +HBERMEIZE O ET VTS Causal
Strength £ WO ZRE L. BRI, FKRER%Z
IR i &, HRERERTHRE j, 1L T (KFT
&, K ZERTHERICRT o, MRE2RTHEBICRT ¢ 24
IF, bedtime,, sleep, D & 5 IZFKI{$ %), Causal Strength
CS(ic,jo) HIRD XS IZEHEIND.

CSic, je) = CSneelics o) CSouy (e, je) ™ (1)

ZZT, CSneclic,je) 1&n ic D jo \2XS 2 EEZAMVE (i,
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DD jo DERIZ EDRREBEARTRAD), CSguslic, je)
i D o WWT B HAERM (i, DERDY j, DERE
EOREFESEIUD2D) THY, NIENA=1F R
RTH5.

CSnes, CSsup BUFD &S ICHIE NS,

plic|je) pic,ic)

Csnec = . - . . 2
p*(ic)  p*(ic)p(Je) @
p(Jelic) D(ie, te)

7 p2Ge) — plic)p™(je) ®)
ST AR NTRRTHE. TNTNOREE

Dlicyic), plic), p(ic) 1&, HFHER i ic DI —NATOHE
BEIZEDWT, RO XS IZEEI NS, £, HilE
#U7z, REBFRERTY—DH— (B because A 72¥) (B
% causal cue LIERY) ZELXDOEESE KHEL I -
PoERT S, K112 Luo 50V 53 @D causal cue
ZRU7Z. BRI, causal cue TH B “because” &L,
TRD LD BXHIERINS.

(2) John gave a high five to Bob [because] John was
happy.

RIZ, causal cue BRI DHFEDOES A &, FHER
WADHREOESG B &0, REEGELHEREEON %
H3 5 (causal cue IZ&L T, XDEZ% A B &350
WEL D). ZZ T, XHOD “because” ¥ causal cue T
»H5DT, A= {John, was, happy}, B = {John, gave, a,
high, five, to, Bob} £7%:5%. I, TNENDOHFEDES
W LUTHET s V2D VT ET - 7=, BRIz

lemmatization &/NXFALDHEMH, stop words DFREZE AT
W, , WASE (%3, @5, WA, JlFE) Tho,
7D WordNet [11] IZEENTWSHFEDAZELD 4L
MEITo7-. 2 BBz, AL BOEREZED, RFHEE
CRERBFEO N DEEGEGS (HIAIX, {(happy., John,),
(happye, givee), ...}). BRI NZE2TDOITDOWT I DAL
Ao 728, FNEGEE UTOHRBSEE (p(i.)), FEHEHE
FEE UCOHBBEE (p(j.)), BLURT & UTOHESHE
ZHWT (plic, je)), LAlOMERHEFE 21T 7=,

RIZ, 23X 8., S WHAZONTHE, S. 2 S, 25| &
TZLDEYWD AT Score(S,, S.) EFHET B Hik%E
R HARFEE LTI, S, & S ODNBEFHEDRTIZOWN
T, XA (1) THEAONLHREBRAIT ZFIHL, TOH
NS Z e TCXMOREBEBEAITEES. £, S. &
S, DHFE% 2T lemmatize L, stop words ZR#L, A
AREE (%, B, A, flFE) THH, 2D WordNet
1] CEENDHELHIL TS *3. Mg, ZOWHTHEX

1 Luo 53 a=0.66 U7 AFEEHECMEEZHAWD
2 0B, /A AOBRBODIZ, A, BITEHEENDRKEZERIL 10
FRICIRZE L 7=,
B SEERSUTITIERAR SN T WAV, E 512 a— AR TOHE 10
FELAN D HiEE %2 R4 % (personal communication).
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%= 1 53 Causal cues. A, B IZZNENHEME, #EROXH, DET 1 a/an/the/one %, BE 1

is/are/was/were # &7 .

intra-sentence inter-sentence
A lead to B A leads to B Aled to B If A, then B IftA, B B, because A
A leading to B A give rise to B A gave rise to B | B because A B because of A Because A, B
A given rise to B A giving rise to B A induce B A, thus B A, therefore B B, A as a consequence
A inducing B A induces B A induced B Inasmuch as A, B B, inasmuch as A In consequence of A, B
A cause B A causing B A causes B B due to A Due to A, B B in consequence of A
A caused B B caused by A A bring on B B owing to A B as aresult of A As a consequence of A, B
A brought B A bringing on B A brings on B A and hence B Owing to A, B B as a consequence of A
B result from A B resulting from A B results from A | A, hence B A, consequently B A and consequently B
B resulted from A the reason(s) for/of B BE A A, for this reason alone , B
DET effect of A BEB A BE DET reason(s) of/for B

515N BEEDEEE W(S,), W(S.) LILE, o

happy EREFE~T
BT, W(S.) & W(S.) ARIFIL, KO k> XM
- ==l 3.21 (happyc, givee)
%Eg{ﬁx‘z a7 % E‘[‘Aﬁj_é . lllgg Epappyc ;nghe))
appye, fivee
% high fi 23.2 (happye, high_fivee)
Score(Sc,S )= BRX gave = high fve
H] DA S b
Z Z CS(i,5)  (4) B 1 2 KSR GRHEE F OB

[W (S )|+|W( | icivis.,) sewis,)

W(S.)], [W(Se)| X W(S,), W(S.) ic&ghpigo Tt w OPHERE, v, ZIRNHGE v OPPEEREL LT
BThs. 5B, AMORRTEFHEROMKRL Y  WNCAMTL LORRNICE, RN we AR

W(S.)| x [W(S,)| & 237 ERULIZ 7. it we QHREBOImE & cosim(vy,, vy, ) & UTHET
5 (ZZT, cosim 31 VHELE).
3.2 Causal Embedding 2 X DOREBERDHEE FIEIZDOWTIE, TD@mX T

Sharp 5 [4] 1%, HFEDORTIZ & > TRI NS KEBEFR BARSENTWARWD, FKxDEEBRTIE Luo & [3] DFHE
DWE 2 FWIHIET 572010, HEEHEFREEGoH T TROEA (1) LRAKOFEREM N7 (2721
FISAT 2 FHEERE LA, ATFETE, £9 3160  CSGEJ) & ofv; LUTEHRELR).

FiEeFARIC, REBFRERT—A2MAEAL CTHREBER 4. 1B, HREXREAFEL-FRREGHT
Dtz KB I -2 EER/L, Zhoz2HKE2R

FHEE (EAMEE) LA RTHE (REEME) oRT 3.1 i, 32 MiTikR7Z X D%, HEA2EHLDOHEANET
DEE D IZHfRT 5. (HlZIX, D = {(bedtime, sleep), B TIRTH, BBHE TR E BT @RI & Déé
(knock, open), (tired, rest), ... }) Z®D#, Mikolov 5 [12] SNBERMREZHAS Z LTIV E WS HERNH
2 & D RE X N Skip-gram EFVEFIAL, X—2v 5. BIZIEHIX (2) TH, “happy”-“high five” &\ Bk

%@%EI%%,X%ﬁ%%%@ﬁltﬂﬁ?éﬁ%ﬁﬁ ZRADREND DN, AHEDTIETIL “happy”-“high”,
SEEFASET . L 0RAMIZIE, FROBW “happy”-“five” D & 512, BFEMOMEMOBEBRIZARET N

E@%ﬁ%ﬁijﬁﬂﬁ—&é TLEVY, FUKHRBEBRZIZAZZEDRTERNVWEE X
5N3.

}zjl%mxm> (5) FITHAIE, BREBEBHOY A N EERL, FEEG

(berde) D> T O BV TEEERRE DD WIE Y B

ZZT, p(jelic) BIRDEIIZEHRIND. T, 3.1 8, 32 HiOFEAEHBEREOERA

I T Z5N5ESICHET 5. BEMICIE, & 4) KBTs
p(Jelic) = EeXp(v o Vie) (6) - o . N .

(Se), W(S )0)% , EHEXREVEEND LS5 ICH

ZIT, & FEHEE, o 1% Skip-gram 123 5 RE RERART 2 HiH T 5. WBC( YITRT B, HHERNE
FENRZ MV, v X Skip-gram 28515 X —7 v MHFERY ERU 2 XEORREBHEEDFIHEZM 1 1Tmd. Z
MV THDB., BRI, REREEMS, ZHhzHIEd b ZTI, INETITHEB LU TORREEBERT (happy.,
FERHEGER PHITE B L9, %iﬁn@ﬁﬁﬁﬁfﬁ v,v B¥ high,), (happy,, five,) 7R EIZIMA T, EHEERK 2 ERE

BI 52275, LD Skip-gram DFE T, IRHGE U7 REEFR T (happy,, high five,) Z#ii LT3
RZ MV FHETENTLE DD, zlﬁzz%f iE vl AR BHEERBD Y A S 2 E§ T % 72912, Wikipedia ERD
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I—-YEMBOREER 7Y =27 b TH S Wiktionary™
ZHW5. Wiktionary 22T U DSETHA ML
Mo HES hoxb, REUIC Verb, Noun & FE#»H 5
TV MY ZEHRGEREE (Multi Word Predicate; MWP), #
HEEAF (Multi Word Noun; MWN) & A7 L, YA BMZ
EBIUZ. fEEN72Y A M, MWP, MWN 22121
# 3 i, 10 SEOER» 505,

5. £

BHERBIAZRTIETVEMNATLZ LT, KR
EFBEOMERENEN VWA LT 50, ERIZE - THRE
U7z, BARMIZIE Luo & AMEE L 7z Causal Strength OF
i£& Sharp & D4EZ L 7z Causal Embedding D FIE T, #
HEERBZEZE T 256 L ER LR WIEE OMREE 2 H AN
7o, A RERBRIEE DR Y F v —2 TH B COPA[L]
LAY

51 7—%

KRB R 2T O 8 H 21 ClueWeb12*6 % W 7z
ClueWeb12 | Web "=V % 70— )L§ % Z & THEX
NEHMTEXEPSOREZI—NATHE. ZOH0s5,
causal cue & B L X &M 2 i U, BUS U 72 [RRBILR
AT OABULHGED A% W 2 FIETH 25 &, EHGE
Bz 1 HGEL ARTIREFIETIEIN 0 RETH S,
& 7 1), lemmatization IZ 1% Stanford Core NLP [13] %
AWz,

F7z, EFIOVOFIZIL, Choice of Plausible Alterna-
tives (COPA) [1]*7 # i\ 7z. COPA XN RBRHEEE T
VDRV FI—=21y FTHY, FFELY b 500 M, 72
Mzw b 500 IO EEF 1,000 fh 5725, COPA O RE
i, BRSSO BRI & R B 2 X o B HET,
RIS DEIND B\ 0 FAER & U T & 0 Z Y2 f@fisez &8
EWSRATTHS. BATFIZ COPA D& RT.

AR : The shirt shrunk.

What was the cause of this 7

{&f3C 1: I put it in the dryer.

{&#%3C 2: I poured bleach on it.

ZOXTE Ty YAHEAE] ZEORKNEBbLNATE

O, IEIREASC1 Ty Y 2B ANz 25 Th
%. 78, COPA OF—X 1,000 HlD 55, ARTIERKL
TEBFEREY XA MZEET 5 MWP 2 &0 MEIT 41.2
% (412/1,000), MWN % &L REIE 32.4 % (324/1,000)
Tho7-. e LTIE, MWP » 514 fl, MWN 2% 461
fHRDh - 7=,

*4  https://en.wiktionary.org/wiki/Wiktionary:Main_Page

* EERTlEn=2,3 V.
*6 http://lemurproject.org/clueweb12/index.php

*7 http://people.ict.usc.edu/ gordon/copa.html
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+£ 2 COPA DERFESR

Fik a—NA EEE (%)
CS-addx=1.0 [3] Causal Net 70.2
CS-mul y—0.5 (R—=ZF 1) | ClueWebl2 69.9
CS-mul w/mwpi=o.7 ClueWeb12 71.2
CS-mul w/mwnyx—g.5,0.7 ClueWeb12 67.4, 68.4
CS-mul w/mwp, mwny—g.7 ClueWeb12 70.4
CE-mul (R—=2ZF1 V) ClueWeb12 68.6
CE-mul w/mwp ClueWeb12 68.7
CE-mul w/mwn ClueWeb12 63.9
CE-mul w/mwp, mwn ClueWeb12 68.1

5.2 EERERE

£, COPA 2 < BROFIHIZDOWTHMHT 5. A
P, BRI 1 Ay, (BRI 2 Ay DGR 67z 8 &, FY70HER
ZENT HMEIZDWTIE, Score(P, A1) & Score(P, As)
EPHWCHRERGOBT Z2HEL (FLCIEFX @) 25
W), Aa7HRREVHOBEMXEMRZ L LTHALE.
AT, RN %ZERT 2EIZDWTIE Score(A1, P) &
Score(Ag, P) ZEMAE L, Z Y470 % #I L 2. stop
words | HRSFHLIY —)LF v b D NLTK*® TEHI N
TWVWAHHFEDY A b & W=,

Causal Strengh DFIKIZEIFBZNAN=NFT A=K L IZ
FFty hCFa—=vF %oz, ERICHOWZEIER
21279 . Causal Embedding DFEIZE W T, X7 b
IVDIRTEIFE 1000 ot & U, Efls > 7)) v 7tk {2
B [12] 2fTo 7. AWV Y TUEREOY T IVEIE 20 123%
EL, TRy IZEIE5 & U7 £72, 32HTiHLZE
B, Sharp 5 [4] DHEBZEE T, Skip-gram (28
22 —7y NHEE (v) ZIRKEGE, SURHEEE (V) &4
REGEL UTHBERHDOFEE2{ToTWBEN, ZTOHDH
E, Tibb =7y NEGEE KR REE, URHEEE & A
HEEL T2 HEBHVESE. IO _FEEHOFETEY
INDEWMERIIMEMES EDEEFZON, ¥H5604%0
HERBIAY COPA OFEIZAMIZE S MEAMTR V. %
ZTCARERTIE, BEDRETHMERIAZ2ZEZET LT
BIZOWTHME U7z, Xty MIBWT, FHEZER
T B BEIZH U Tl Sharp 5 O FED, FERZEIRT S
I U CIIINE O AR FEI RE RV Z R U772
O, UBEZoFEZHW5S

5.3 ERER

COPA D7 Z M b 500 HIZHB1) 2 EEREZ K 2 1R
U7z, 727Z2L, &HFD [-addl, T-mull A3 7IESLD
ERZNTN [W(Se)| + [W(Se)l, [W(Se)| x [W(Se)| TH
52 %KT. F£7z, CS, CE iZZNZ 1 Causal Strength,
Causal Embedding D F#E2HAWZZ &2 KT, WIno
FRIZBWTH, MWP 2E /L 7€ TLH MWP % &

*8  http://www.nltk.org/
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LBRVWETILE DB RWHRRIEL, MWP 25T 52
EWENTHEZ e Wbhrotz. X200 1 BRHDIEER
2 Luo & BT > THE TN TV AHERFIEIIB T 5
mMEHETdH 5%, Causal Strength DFIET MWP %25 &
U7=ET VL, ZHhETO COPA DiE&EMEREE 1 % EF -
7-. —HAT, MWN 2FEL7-ET)IEMWN 2ZEL
HOWETILEOMEMER L=, Zlk, MWN @ J—%X
A TOREBERT & UTOBGREB» D7 FlzIX
(surprising party., hide.) D5 RIEIE 2 [F) +53 7245
PENRWZ B LTHEZSND.

BHFERNZ AWROMREOWHED EiMEx REd 5
72012, COPA DM OEHREXRILEZ AFTHEL, %
ZCHE I N-HRFERBOHFHE 2 H\WT, FERIZ COPA
% &\, T ZTi& Causal Strength OFiEx W=, %
DFER, mKTL0 % 0 DEBRTH o7z, ZOMERED,
B4 OBRBMUEEORVETFT IV EAFOWEGETH S Z L h
5, HHEERHZAWSZ L TO NI EOYERER F I3
LweEzonsd.

5.4 2

BFUOI, HEERBZAROBALTEHIET, Th
FCHS Z LDV TETVRD - ZEDRITZ L D12k
B ZERN T 5.

B4R 3: The father shut off the children’s television.

What was the cause of this 7

{®#H3C 1: It was bedtime for the children.

{&#H3C 2: The children were watching cartoons.
FiEESXH D shut X 1EETIE T(RT74RY) 2D 5] &
WS ERZDY shut off L WO BHEERHTHZ AL (B
Ko B Y) 2IED D LWOERERT. BHGERB
ZHWRWFETI, WX O R OEBFERIL shut off O
HRZHRZDZEMNTEY, REMELoTnS. —HA,
MWP % WA FIETI shut off 2002 £ D THZ
T, Effg 52 TETWS. FEEIZ, Causal Strength
Dz &% & (bedtime,, shut,) ® Causal Strength DA (%
1.88 TH % 7%, (bedtime,, shut off,) D% 13.7 TH v,
DRRBARARTIZHAR TR ITEWMEZ RL TS, Z
NiE Tbedtime (FRERIH) ITIZBEE W L % shut off T5
(HI)) WS HRBEBZRATVWHEEX 5.

£/, RiEfe - -fEOHRTEH, HEGERE %8
THILITED, EROBEMXICEENDIHRINT S
Causal Strength DfEMEERIZNET 2 HH2H > 7. Hil
R 3ICRT. HIAIE wait DIRAHEETH L2 EZ 5.
take, seat 3B THRERHGE TH HKFlX, Causal Strength

¥ SEIEFHI R v b &2 RICERERBIORE 2TV, Xy b
DOEHERBDEE 2T o TWARW. fE-oTHFEEY MBS
NANR=RITRA—=EDF 2=V TP TERD>T2720, MRED
BAMEERL .

© 2017 Information Processing Society of Japan

* 3 HHERHEFEULI L IZLDREBKA T OE/IOH

JRR DB | KERO B Cs

wait take 3.28
wait seat 2.38
wait take a seat 12.9
sun cast 3.95
sun shadow 27.1
sun cast a shadow | 74.8
think come 4.02
think come up with 5.23

DED 3.28, 2.38 LIEWMEE > TWB M, [EHIT 5 &
WS KD take a seat ZAEROFR L LKL, Causal
Strength OfEIX 12.9 & HWEIZZ>TWd. Db, #
HiGERD take a seat % MK HFE take, seat TN ZE NI
RATULES &, wait EORREBERERALS Z LW TEAR
WS, take aseat 20 F L EF D TCHRDH[LTH I &
T, wait CORREEFRE LD EMICHRKZASZEATET
W5,

6. BHYIC

AFTIE, Wiktionary 7 & HEHEFECREEZ KT HE
FERBLOY A NEERL, BAAORRBERETIVEIKKRT
5Zlizky, HHERBITRINSREEFREZEYIZHE
ABLTHERERBELUEZ. £, HRBERHEET IOV F
< —2TH5 COPA DIz W THHEERREFEDE
ADFERZRFLL, BRSCOREMEREZER LI %
WELRZ., SHBOMEL LT, FHEBBROEROYAZ
WEEE HWGEOMAERLTHI LR ENEZILND.

HEE  AHF72IE JST CREST(REEE 5 JPMJCRI1513)
DXFEZITTTo 7z, AIFEIE JSPS B2 16H06614,
15H05318 Ok E 276D TH 5. AFEDFEMIZH
720, MME—ERER (RIEKRY) ICZBE2THWZ., 22
W DR ERT.

SE
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