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1 EL®HIC

IR O XFEHMIZEWT, HREORREROHEHE IZEERED S bD—
DTH BN, REIZTDEHEREPRONTORWRELRMETH L. @
R RRBIRO BB E B O FEBIZ L 0, BERIGE NG ENRZR E, AL HRS
AV DS B ORI NG, HRBORREGRO BEHEEICET 5 Z
NETOWETI, FERMEE X Y P2MERICED T, KEBZR 3 -/ 205
RREARIZHDHRONRT 2 HEER L, MERFEIICKRERZHEECT S0
MWERTH S [2, 3, 4]. HlAIE, Luo 6 [3] IFEK L AERDHFERT (bedtime-sleep
RE) A= NADOREIZERL, BEERT ORREAROMRS 2 MERGEHHIZ
#e5€ 3 % Causal Strength & WS HEEZRE L. £72, Grandroth-Wilding &
5] 1&, T— XA 5 KEEIZHELR U 72 KRR R 2 R 9 IR GEEME DR T ((John,
call, Mary)-(Mary, answere, -) 72 &) ZH\WT, RRFEROBRI 2HEc T =a—
INFy NI =27 %G 5 FEEREL .

LD UL72RAY s, ZHho ORERFERICE, HEHGECTREKREZ L IHEREEBRRICL-
TERINDHNREBRERZAZZEDNTERVLE WO READH L. HIZIEATD
2 XDORREBEHET DL L LS.

The public figure got out of the limousine. Cameras flashed in his direction.

XH @D [public figure] & TH& Al & WS EK, Tget out of] 1& [~ 225 %
DD EWIEKREZRTH, ThoDREZMKT 5 TNETNDOHGETE HO
BWETHL. UL, LBOFHEIFERKIC I HFELZHROFBA L L THK->TED,
XOIELVWEIRZ A THREEDNTE B LIEEVEH.

T ZTAMTIE, HRGERB2FHRLORA L UTKRBEROMRS 2HEST 5T
EEREL, EHRERBNEZ HRIIZHWS Z 2D, RRHE R X7 2 M
HEIZ, COREHFGTLI02FEMTIML . L0 BRNIZIEK, A2 51 UFEE
Wiktionary 7> 5 EHFERBOFE 2 /KL, KRBEBHEDR Y Fv—2oTHD
Choice of Plausible Alternatives (COPA) [1] ThxmMEEZ ZEM L 7z Luo 5 [3] D
FIE, DEEBICED SHRBEFRDE T VL EIT 5 72 Sharp & [4] DFHEE LR
U, EHRERBEZECKREMEREZHEYICHETCEILIRETVEMHEL. £
7z, COPA Z W TCTHHFERBFFZDOEARREBGELL, B ToR&EMREE
B U222 mETS. 01T, ERERE2ONML, KIhE, SROR
BIZOWTHRRS.
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2.1 FEAEMRE

BTN & 1T, a4, FRMEOKRREGRZ HERICHEE § 2SI AIZ
THONTWS [2,3,4]. 72, Chambers & 2] IZRERI N5, HAIHIZHEE T S
HRLDELGTHBHR YY) T N [6) DR - FHE WS XRIZBWTD, i
AT DN T WS [cite]. ZDERT Tu—FI%, (1) E&EMAE X
VXRSHBRICE DWW TREIEE I — A0 o KNREARIZH 2 FR AT = HEER
U, (2) MERHETRICRRBEREZHEET 26D THS. XX, Chambers 5 [2]
1%, EREPHWEEZEE T 58HFEOES (A criminal commited a crime - Police
arrested the criminal 72 &) ZRRERIZH DHROEGLRKEL, Zho 2
F-HODOE (X commit arrest X 72 &) [ZNA LU 72z =T, tHEFHE (Point-wise
Mutual Information) (ZFEDWTRIFRDIBEHEE 217> 7. Pichota & [7] 1%, I —
INAD MR U T BRART 2l Gi & N L, YLy b=a—J )bk v b
7 — 2 O—FffTdH % Long-Short Term Memory (LSTM) % H\WT% DBfR%Z €T
WAL U 7=, £72, Modi 5 [8], Grandroth-Wilding & [5] (&, A2 U 7 MKl
WEZ74—RT7A4T7—=RNBD=a—-F)Vxy MILoTT Y I—RTE5FHEEE
U7z, LAL, 205D FERER, REEHZHD 5454 2 ERHZIER LU TL X
D728, HEFEH/FR (public figure 72 &) Z F L KRG L EYIZHE TE R
WEFEZS6NS. Sharp 6 [4] IZHK L HEHRZ K I A 5 FFED D ERH & 2
U, BAIAA=Z 21— 3y b7 =212 X 0 NEBEROHTE 2175 FiExREL
7z. 7z, Pichota & [9] %, ATALELZ S Z\WAEDRFELE A )1 &35 LSTM
encoder-decoder €7V [10] ZHWTKRHEE 21772, LHL, TNH5DFE
T HFERBOFZ DR RHEE DOMWREIC E ORREF LG T 20 %7 i 2 Z & W8T
TV,

Luo 5 DF% [3] & Sharp & [4] OFEFERTEH NS0 2.2, 23 FEIZT
xS DA s

2.2 Causal Strength

Luo S I3 HKHEE & #ERBFEDORT ORREARDOM T 2K Causal Strength O
AEEERELE.
XU OIZ, o IRRKEGE . &FERFGE . OflAGDOE % causal pair(ic, jo)



CIERRL, HROHAE Uz, £72, KRERBEMRIZEEOBENE, +5530M % ik U
RITNIXR S0 & WS EEE JTIZ, causal pair(ie, j.) W X9 % Causal Strength
ZRBOBENE, +aMWEERLUT CShes , CSsup EHOWTEATFD LS ITERL 7.
(722U AN BNAN=NITRA=RTHD. )

CS(%;je) - OSnec(%vje))\CSsuf<icvje)1_)\ (1)
CSps CSuns RIATF D E 5 12 B X 1B

pliclje) _ plic,ie)
Onee = "h0ti) = plopli) 2
p(Jelic) _ plic, i)
Ot =0 G) ~ plaoe i) 9
(772U % o' U HIZI, (rainfall,, flooding.) &\ 5 FHEITIE, KR
& U T flooding 232 & 5 KIEDOWRMN TIE, FHKE U T rainfall B ETWH LW
I M CREMNFIET 5. £72, (storm,, damage.) &\ D FHRIZIE, FHKE LT
storm 232 & B2 KIKDRMW T, FERE LU Tdamage BEETWVWB L WS T+
DEDBFET S, ZOoBEWE, +aEEETIULEZS DD, OS,, CSaup TH
5. HRITBEEDPTRNIEE, CSpes BIRELRD, FAMERBNZE, CSauy
NREL LS.
pic), p(Je), plic, jo) FLAF DX TEHE T 5.

ZweeWe f(ica we)

plic) = N (4)
p(je) _ chewcjé(wcmje) (5)
plic. o) = L3 ©)
7=72L, M X
M= > > fliJj) (7)
ic€We jeeWe

EEIME XN, N causal pair OFEEHBTH 5. W, W, IZ causal pair WIZ H B9
52 TCOHEE w, w. DES, f(ic, jo) \& causal pair(i., j.) DHBBHETH 5.
B2 flic, jo) DEFESTIE, D F D causal pair(ic, jo) DEA BT HITDOWTH
HT 5. £9, FANICEHRL 7, KNRBEFRERTY—H—TH 5 causal cue 25
X KBIBa ="Aoo #ET 5. UNOXEHIZERS.
Luo 51 a=0.66 & L7z.) AW FRRDMEEHWS.

3



The strom [caused| tremendous flooding. (x)

XH D lcaused] #°causal cue TH B DT, JFRINHGEEAERBAFEDOXME A, B A
PEINDG. /A XBRRD7-HDIZ A, BIZEEND R AHFGERIT 10 BEEIZRE L
7z. £ 412 Luo © BHW7z 53 fll D causal cue Z = L 7z,

X AIZEENDHEE, E X BIZEHEENDHEE j. DMlAEDLE % causal
pair(ic, jo) &AL, HLEMEZFE TS, 72720, i, j. iZlemmatize L72H D%
W5, BT (strom,, tremendous, ), (storm,, amoount,) (strom,, damage,),
(strom,, landing, ), (strom,, beach,) % causal pair & A% U, f(i., j.) ZatH T 5.
Z D TFET stop words IZFRAM L, X 51245, #hF, A, BlEFOWT T
HY, 5D WordNet IZEF £ N5 HFEIZRE L 7=.

COEIRGBENS D ON DL K DI, HEHECTERZ R T EBERTOER %
RADZEVTERVWEVWIMERDH S, HIZIX, UROXAT =/ S AT
HWULzed 5.

The man got out of the car [because| he arrived home. (kx)

Z D& X Ibecausel 7 causal cue DT, ZD X1 SHH X5 causal pair
i (arrive., man,), (arrive., get.), (arrive., car.), (home., man,), (home,., get.),
(home,, car,) £72 D, XD Tget out of] DEHFERIIIFLA LI LMNTET
WRWZ b5,

2.3 Causal Embedding

Sharp 5 [4] IZJRKHEE L AERBFEDORT 2 HWT, FINHEGE L FERBETNT
ND 5 HEBL Causal Embedding %% U7z, #E G EIE Mikolv & BM@FE L 72
Skip-gram E TV [11] ZRX—R L LTHH, ZTOHIZBIFEX—7 v MHGEL]H
RIHEE, XHIRPEFEZASRPFEL B ESMZA THEZ LT LT, D% Skip-gram &
FIRRD TN TV XLTRZ MVaFE LU, &> T (x) DXHA T — A
TEGLURD, FEHOMEZX ?IZRU 7.

XD & S IZFAHEE Tstorm] DT MLV SFERHEE Ttremendous] [flooding |
DHFENRT MLEFHT D E512FE TS, BAERMIZIZa— AT U7z K7
RHGE L AERHFEONHELREE 5 LD ICFHIN 5.

FEIZB I 2HNBEBIIL T TH 5.

= > D logP(jclic) (8)

1c€We je€We
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ZDZMA SR Z AT~ TV [11] TEHRT 5.

k
logP(jelic) = logo (v vi,) + Y By, ,..~pwallogo(—v)  v;.)] (9)
=1
U, v, vy, SIRKEREE i, RERBEE . IR T RT FVRBETH D, ki
BBl TV THB.

ZOHMBEBIA S LN E LT, a—NAHF T IHETEZHERTONEL
FMEDLDICHFFEORT MVREBFZHINSG., LArLAEDYS, ZOFEIZEN
TH, BHEHEETE®REZ R THAEERHOBERZH AL I ENTELRVE NI,
Causal Strength & [A URES D H 5.

3 IR’EFZE

3.1 HEERSZINALZERBROES

BHERBIORREZRZA S Z eV TERWVHBEISTLT 5 72dI1c T~ ik, HE
R OFZZIERL, HHEGERHLFROBPN L ART FHRE2RETS. &
HFERBDOREZERT 572012, Web LDOEETH 5 Wiktionary 2 2 H\\ 5.
Wiktionary IZEEHE NN TWAFHET XA MU n BEE3 257420, FHUIZ Verb,
Noun & Gl#iA H BFLHD X 1 bV 2 EHGERFE (MWP), HHEEAF (MWN) &
AL, BEEIEMUZ. Z2LU T, 3= 3ZAD 5D causal pair fllHREZ, &EEdh
IZHDEBERBVEG LU, Thd 1HFEE L TARL, BEEEFELU XS
5.

(x) DXEFAD L, get out of WEHHEFEXRBOFHTFIZFMLTHDT, TIh
513535 causal pair I (arrive., man,), (arrive,, gete), (arrive,, car.), (arrive,,

get out of,), (home,., man,), (home,, get.), (home,, car.), (home,, get out of,)

2https://en.wiktionary.org/wiki/Wiktionary:Main_Page
3n =23 %MW\,



LB,
ZDFHFEIZ L > TER S NzFkEEIX, MWP, MWN 230 3 1, 10
T DEZN 5725,

3.2 HBEERIEEZEELALIEICEZWMRE

FEEICEHBGERBZHK T 52T NTNOHIETAD LD, HHERF 20T
EDIZLT, FROBNLEHZA DI LT, HHRERHOEKREZ L 0 EMEICR A7
HlzFR IR Uz, BIZIE Twait] DRNHFETH 2R2E Z 5. take] , [seat] A
B CHERBEETd HH71%, Causal Strength DEAY2.72, 2.20 LARWMEL 72> T
WBD, JEHNT B WS ERD ltake aseat] DFERD b —2 > TH S, Causal
Strength DfEIL 13.9 & EWMEIZZR>TWA, DF D EHEFERBE ltake a seat] %
MERHEE Ttake] Tseat] ZNENHNIRATU X D &, wait & DRREBKZ R Z
HZENTERVD, ltake aseat] 21 FE EFVDTIRAB I LT, TDOEHGE
BOBE®RZKRAT, Iwait] & OREREFREZ XD IEHICIRA S ZEMWTETVS.

Table 1: HHEEXRRZEZRB L2 LI L 3REEBA T T OZOH

FRO#GE | sifowas | o8 |
wait take 2.72
wait seat 2.20
wait take a seat 13.9
sun cast 0.84
sun shadow 25.7
sun cast a shadow || 81.0
think come 3.63
think come up with || 5.27

4 2B

BHHEREZ2ZRBIDHDIETNVEZHNHTSZ T, KEHEMEDMERENENL
SWH BT 50, EERIZEX->THEL ., BARRIZIZ Luo 5 2M4EZE L 7z Causal



Strength @7k & Sharp 6 AHEZE L 7z Causal Embedding ODFIET, #HEGFERE
EFERET GG LERURWVEGEOMRER 2 7. G X R SRR E D~
YFX—27TH5 COPA[l] Z HWT-.

4.1 T—%

Causal pair DI IZ1E ClueWeb12* % I\ 7z, ClueWeb12 I& Web X— % 7 10—
VT B THERINZNTEXENSGREIA—NATHS. ZOHPS, Causal
cue & H O &M 2 ECHI U7z, & 7411, lemmatization 12 1% Stanford
Core NLP [12] Z W\ 2. 72, KFIETIERR U 7256512 H 5 B HGER LA COPA
DiAFEL v b & FEEL v b4 1000 HOHIZ MWP, MWN £ 240514, 461 [F1%
B U7z, COPAZIZZ K DEHFERBAVPEL L THL I b h 5.

4.2 ZEERERTE

COPA % fift < B2 lZ causal pair 28X EIF 2K & FERIZ, BIHE X &M IZH B
HEE% 2T lemmatize UT, stop words, #HEE EAZ 10 fLLAN D HEEIZFRANL, £
2, BhEE, ARG, BlEEThH D WordNet 128 F A HGEIZIRE U=, FERRL 7=
BHIZH HEHERBINV GG LU-5GE, TOERERIZ 1 DOHZEL L TH-
7z. FERZEDONTVWAMETIE, FHEXIZE TN TV S BB L H K HEE, e
XIZEENTVW D HFEEZMEREFGEL UTRY, TNENORERT DA T %5
BU7. cause ZRIONTWVWARMETIEZDHTH S, ZHEBEBXTDAITDE
AR EBUET 2 2 CHEBRISUINTA AT E2FHEAL, AT T OREWVERE
2L, FEOBIEEEREL 72 2 3 Type, Ty DA AT HHHEZENMET 2 L LAT
DEIITRB.

1
Score(Tyre, Tat) = 7 Z Z Score(, 7) (10)

[ Torel X Ta] i€Tpre j€Talt
Torels | Tare| (EX Tpre, Tupy \EENDHFEDHTH S, Luo H1F, A3 7 IERLE
DI | Tpre| X [Tare| DD VAT |Typre| + |Tore| 2 FN 2.
Causal Strengh D FEIZE T ENAN=NIFT A =X LIFFE LY b TFa—=
¥V 7 %475 72. Causal Embedding DFEIZEWTIE, X2 MLVORITIE 1000 X
76, AV Y TVKOY Y TVEUE 20, BT — X% 5EIFEDELUFE L.

4http:/ /lemurproject.org/clueweb12/index.php
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4.3 ZEBRER

COPADT ALYy F500 BIZBITAIEEZERER2IZRLE. 72720, RhoD
-add, -mul (FA 37 EFMEDIEDENE N | Tpre| X [Tate], [Tpre| + |Ture| TH2Z &
KT

Table 2: COPA O ZEEufkEH

e SRR | EE (%)
Causal Strength-add Causal Net 70.2 %
Causal Strength-mul ClueWeb12 69.9 %
Causal Strength-mul w/mwp ClueWeb12 71.2 %
Causal Strength-mul w/mwn ClueWeb12 68.5 %
Causal Strength-mul w/mwp, mwn ClueWeb12 70.4 %
Causal embedding-mul ClueWeb12 68.4 %
Causal embedding-mul w/mwp ClueWeb12 67.6 %
Causal embedding-mul w/mwn ClueWeb12 65.7 %
Causal embedding-mul w/mwp, mwn | ClueWeb12 63.1 %

Causal Strength FiEIZHWT, MWP 258 L 7ZE T2 b RWIEREIZEL,
N ETOD COPA OiEzmEaEZ 1 % LRl 7z. Causal Strenght FiEIZHEWTI,
BHHFEXRFIMWP 2ZET25 2 VANTHL I bbb o7z, — T, Causal
Strength F#5 & Causal Embedding FHEEH 6 I2HEWTH, MWN 2&E L€
TWVIERGERB Z2ZE ULV E OMEMET L. 202 &5 5 MWN 2%
B 52 EIEMREDENIZDRNEZ BN bh o7z, £7-, Causal Embedding
FEICBVWTIIEHRERIZZE TS &, HEERHIZZRELURVWRELID—EL
THREMER U, 20Z2ehs, FERICE - TISERERKEZ2Z R L TH Mk
A LIRS NI DD NS Zedbirol.

22T, HEHGERBEAW-REOMEREOUED EREZ BAES 572012, COPA
OFMHOEFFERIZ ANFCTREL, £ I CHESINERFERKOFEZ A
W, FARKIZ COPA 2 &\W\We., TORER, HKT71.0%° DEERTH->7. ZD

SAENKEHEI v b 2N GITEREERBIOFEE 217\, ¥ty N OERERBLIOFRE 21T -
TV, o THHLY MIBUIEINAN—NIA—RZDF a—=V TN TE R 72728, M
REDRKIEZ R U7,




PEREDS, T4 DEREMREDRWET IV EREDHERETH L Z s, HxDFik
EHWEETOVIIERERBZHWS Z & TOMRERED ERIZELTWS &
Aoibd.

COPA % & BRIz & D S BN REARDHECIZE WTEETH 502005 MIZ
T 357012, COPA ZfRE Bz, BED 1 FFDOHELZRINT 2 ERBIT > 72,
FHRAZRIICRELUE., HELU IO, EHRERBIZH O TOAR.

Table 3: ¥ fhidl % R4 LU T COPA % & WD IEE =

EEE (%)
CS (%7 D Ak 58.0 %
CS (EEa D ABRAS) 52.9 %
CS (BAEH D AERIN) 64.9 %
CS (EIFH D AR 70.1 %

FE 2 RN U 72, B BEWHEREE o2 2 &6, COPA % & <BRIZ, #hE
DRRERVE o LB HEELRTFVND Lo TSI Dok,

4.4 S
FUDIZ, SFL Vo BIZHNT S, BLTD & D RMEPELET 5.
BI#E3L: The father shut off the children’s television.
What is the cause of this sentence 7
&% 1: It was bedtime for the children.

{%4H3C 2: The children were watching cartoons.

BRSO shut IX15ETIE T(R 72 E) 2D B &5 EBEZA, Tshut off |
WO HEHGERBITHRZ S & T(BX - Bk E) 21hHd] LW EKRE LT,
BHGERBZ AW WFETIE, iR XOFOEEFERS] [shut off] OEKZ
Z5ZEMTET, FEfRE-oTW5S. —F, MWP ZHW2FETIE shut
off| Z 1 HZELARL, EMTHILNTETWAS. FHEEEIZ, Causal Strength D



% &% & (bedtime,, shut,) @ Causal Strength DfEI% 1.7 TH 5, (bedtime,,
shut off,) DX 12.3 TH Y, D causal pair IZHRTIEFHIZE WEZRL TW
5. ZHid bedtime (BLEFREHE]) (TIFBEXR R E % shut off 5 (JHT) WD
REFEERZTVWEEER 5.

272U, HHERIEHZMD ANSGZ LT, TNETEMTE TV DIARIE
fRIZI>oTLESHIBLH 5.

A48 I clumsily bumped into the stranger.
What is the effect of this sentence 7
&ML 1: : 1 ran away.

{&#H3C 2: : I apologized to him.

{BEAHSC 1 D run away Z EHGERBI L U TR A7 & &, (stranger,, run away,)
@ Causal Strength 23 E\WMEZ & > TU E W, o 7 E IR TH M 1 %%
RUTLE 7.

Tz, TNFERERRAZAVLSIFELAVRVWFEOELLHIZEERL I L
7273, Tman] X [boyl| & N%&RTHEEE G causal pair DA 37 DIFERTHIZ
LR TWAEENRLWZ R0 h 572, Iman] , [woman], boy]l, lgirl] #%
BT M AERMA LIT-2 25, 1000 [ 326 [, #3HOMEIZES L T2
ZEeMnnorz. £Z T Iman], Twoman], lboy], lgirl] % Causal Strength Ff
BOMNEN SR LTCOPA ZREELTAD L, TI8%DIEEFERL Y, kL
MH LUz, ZOZ &5 Tman] 8 AN%2RTHGEIZ COPA & & S BIZIZEHE
TIEBRWHEETH D Z LB h o7z,

10



5 &bHYIC

AWiTIZ, Wiktionary %> & BB TRk Z K I EHREERROREZERL, B
HFORRBEBETVEIIRT 2 Z 2 I2& D, EHERFTRINSKNRHGEE E
PNCRA D TFRERELL. £/, HREBHEEETVORYFY—2ITH S
COPA DFHIjIZ B W TEBGERBFE DEADNRZMREEL, Bl TO RSN
BEZER L L 2WME LT,

11
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ARG ZEHED BHI12H7-0, TIHEZTHW 7@K EREEZ,  RIR ESAU &
7-UET. £/, EBROHRXHEIIDH->TCTEEEELTFIVWELUEZHZ EE
WHIE, SEARIZOE D E#HWZ LT, Tk, HEOEmZEUTED
THIE % K2 & o724z - MRATSEE O HRR I N2 U £7.
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(N>

Table 4: 53 Causal cues. A, B ZZNZNHKA, RO KXRE, DET IX
a/an/the/one %, BE |& is/are/was/were % % 7.

intra-sentence

A lead to B A leads to B A led to B

A leading to B A give rise to B A gave rise to B
A given rise to B A giving rise to B A induce B

A inducing B A induces B A induced B

A cause B A causing B A causes B

A caused B B caused by A A bring on B

A brought B A bringing on B A brings on B

B result from A B resulting from A B results from A
B resulted from A the reason(s) for/of B BE A

DET effect of A BE B A BE DET reason(s) of/for B

inter-sentence

If A, then B IfA, B B, because A

B because A B because of A Because A, B

A, thus B A, therefore B B, A as a consequence
Inasmuch as A, B B, inasmuch as A  In consequence of A, B
B due to A Due to A, B B in consequence of A

B owing to A B as aresult of A As a consequence of A, B
A and hence B Owing to A, B B as a consequence of A
A, hence B A, consequently B A and consequently B

A, for this reason alone , B
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