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A Study on Implicit Relation Recognition for

Discourse Analysis*

Shun Kiyono

Abstract

It has been reported that the tense information such as “past” and “present”
play an important role on discourse relation that exists between two arguments.
However, in the study field of automatic discourse relation recognition, the amount
of the work on analysing the relationship between discourse and tense information
is highly limited. Thus this paper conducts an analysis of the interaction between
the discourse and the change in the tense between two arguments. Specifically,
we researched the rate of the change in the tense for each discourse relation, and
analysed whether their distribution differs by the discourse relation. As a result,
although we found that the rate is not significantly different, the change within

specific tense is likely to occur in some discourse relations.
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1 FUHIC

XEIZBWT, PR, iz & DAL (Argument) (RN D703 D) (R
ABAER) ZFRFoTw 3, BKEEBIROBI L LT AE) ot , FED , GEF
W, G, JRIKD R ERH 5. 2 XHOHEERRZHE T 2 5 A7 %2 ka6
fRadik & M55,

2ANTIF LI LI TG~ — A, LN T ) EBIBHFEL, Thz
MM 2 2 & ckiaBRz M CHtE TE % [1). PIZIETEL (1) o8%t, et
v — A “So” TH DB I E S, Argl & Arg2 FHEERIR (R TH B
Ebhrs

(1) Argl: We're standing in gasoline.
Arg2: So don’t smoke.

CD &) ICEREE~ — A DR SN S BfR % Explicit Z2#%a506% & RS —T7, T
RO (2) TlE Argl & Arg2 DEICIFEREE~ — 2 “Previously” VB I L TW 5 72
O, waaBR GEFB) Z2H#E T2 2 LIFEL W :

(2) Argl: The trial begins today in federal court in Philadelphia

Arg2: (Previously) the government’s assertions of the cover-up were

made in last minute pretrial motions

ZD &) kG~ — A DMAE L e IR 2 Implicit ZikatBItR & -0, ARWI5ET
325 50 HBECICHY M T

Implicit 2 3RFERAR 2 HEE T 2 FiED—2 L LT, 4 XV + ORHilTEHRZ v
52 ENEZLND, HIZIX LD (2) DEA, Argl DEEIN “begins” 23BITE
THHDITNL T, Arg2 DA XV FHEGEAA “were made” IZ@EIETH D 2 &b
5, #ahBAfR GEREIH) ZZEHEETE 5. ZoHlD k)i, RHITEHRERGEEI R
RRDEBLFLDLDICELZENLIFLIED D, AL CTIEREEEIRETR DO
e _Ecmir <, WO DEEERIRICEH L, %G5 L RHIZLobH D Icow»
TERZT 5,



2 BEHEAR

R DRI AN DHLD $H

BEFOIETIE, Partee 12 & o T ORI HR & RAFIX DRI H 72> T
L7855 T V2R T 2 EDERHIN 2], XOEREIET 7 VIR & AR % I8
LU 7E 2R ORETH 5, L) TIRD LIz, Partee 3N & A5 2
ERIY (deictic) 72 A & BUSIY (anaphoric) & FEIC V) 72 iimz T, BRI
ER 2 6c0d, A4 T DR 2 MR (referent) & BIEIEDME/R T 5 IR
Ml oo iz dclH S iz )T ol LT, R4 “they” &EEFIZIR
INRHBERIZ R ) 2T 02 L2 E IR L,

Hinrichs (¥ Partee ® iR 27012, Kl £ DR HIFTER 2 35RO € 7 UL
ICHHAAT ATEEME 2 4R L 72, BARINIC I Kamp [3] DE TV ZIGIC, 3 FEEOK
HfEROMAGHE O 25&iw L, ERNZAEICEWT, HEOSKT 5
ARV FPEL AL, FRERZIRHIRET 2, REDOHMAZRL 7.

iR DO MEREI LD 72D I2lE, 206 DFEFEYD 6 OHIADERRITKH
BiZga— 2 ECHEMAETH 2 02 R 03 H 5. Lo LIERKE,
RUCIIHIES, FEaEDE Ml o HEEE 13IER ICNEETH 5. 2070, K
W95 Tl Penn Discourse Tree Bank [4] Z 3 —/S2 & L THWT, &5 I1CHEHE
ERRETH 5 XD ICRRZHED, FEtiC X D ERAAL T 2 A2 5.

2.1 E

2.2 BASHENIEORHINDED M

IRFTHITE R DOBEENDOFHEL, SBEOTE 6 bIEMIN TS (fi2.1) 235, 2],
NS OHEZIGH L 7 BASELBOTIEIZ D e,

SRBIRRR DS, BIRIICIE Pitler 5 DFEMER v b [6] 2 AV EMER S K
WOLERR, TR OYEE - HEfmIc Ko T M F T & %, Fic, BEHAE TR
FERT7RMEOFHDIEETH S [7,8,9]. I3 Argl & Arg2 IEH TN HiEED
5 Bag-of-Words WIZEMEZES FIETH 5, ITETIEHFER T ZEDOFRFO 28—
A 2 ARz gk § 5729, Brown Cluster[10], HFEDFHERE [11], =2 —7
Wty PO FE[12 2 EBREINTH S,

IR IS R & A B AR AR — MR I L 72l & L C, Piter 5 DW%ED H % [6].
Pitler 5 |3 HFER T Oftl, EISHMEHEORL, Wi/ B /B aEB R LS BDHR
M2 HhoCaas 2R L7z, 2 OB, BREBIRIC X > TRl OB &3 % 48 2 C



L TRIL, HEXORlZHFEE LTHwS 2 z2RR L. BAANITIE, &
DEFFAD MG 8 XDl 2R T EARE L, BERER L, Ll 2%
MERATOMRIZRE SN T, R THEEO MG S 7720 T, XK
ZIEREICHEE T2 2 L IFTE R, HIZIE “will” % “would” 7 & D & 2 & &
TEY, REEEARRERFE UK E LTlbNTL ). $AXHEOXDY;
&, W@ ICB D & 3" B o fad & 71213 VBN 3t 5.3 15 729, BlfE
ez KT E kv, RIFETIE ORISR DR D 21T S 2 2 v 5
C LB ZERE 2 EE L 2 S TR 2 HE L, RHZLziHNs,



XEERAR I NIV « Temporal ([iE)

« Asynchronous (FE[FIHA)
« Expansion (&) « Synchronous ([=HA)
« Conjunction (##t) - Comparison (L)
+ Instantiation (#l7) « Contrast (¥fLb)
- Restatement (i2E) « Concession (&)
- Alternative (3#iR) - Contingency (BA{RI&EM)
« Exception (f14}) + Cause (EHA)
- Condition (%)

B0 |

Arg1 “Psyllium's not a good crop,"”
EXEERI{R: Cause complains Sooraji Jath, a 26-year-old
EJEEIEZ because farmer from the village of Lakshmipura.
“You get a rain at the wrong time and
Arg2" |the crop is ruined.”

Figure 1: Penn Discourse Tree Bank D7 / 7 — a v #if

3 WrhlDZE{L & AERER

3.1 ERULET—%

AWFZETld Penn Discourse Tree Bank (PDTB) [4] Z3#H i fo7—4 & LTH
W7z, PDTB (& Wall Street Journal DRSS U CiREERIRDO 7 /) 7 —2 a v &
NG L7za—nR2Th2s (K1)

FraRahA R 12 D DI (Argument) [AICEERRIL & HITEL I NTE D, B
REDMIEINDHZ Arg2, IR T2 Argl LS, B BIEHR SN %Y
HEWHRI N VESITT 64, 221 Explicit 723856968 & Implicit 72 3%
REBIR ISR T 5, ABFSETlE Implicit 2 3RGERIR 2 T OXRR & L 7z,

PDTB I IZ#GEERIR 7 V23 3 B OB EMIGE TER I TR D, ZhEthy
FARIAT T IATEMS, 75 AE (Temporal) , {Contingency) , {Com-
parison) & (Expansion) D4 DIZKBIENTED, ZOTICL DEEMZ T L
DEREINTVS, 77 ALV TOFRBRKIENTC, %7 7 Ax L CiE#]
ZROZLIREEL Y, 2075 0IEY A LV TOaZT> 7. HEBER



7 L (Condition) & (Exception) 2\ TiX, FfT—5 DENE L Vs
W DR SR L 72, PDTB % CoNLL2015 Shared Task [13] DFEEIC 7% 5
Vv, FIE - BESE - T AN T =2 ICaEIL 7z

3.2 MHIIRHMDHEE

Argument ORISR ZHEE T 5 72012, T THESUFENTE SyntaxNet [14] %
T, PDTBEEDMGE Y 7 KRR 2137, RICHRERHSOROR 2 1A &
L7tR DR SR LGS 72 RET 20—V R—AFk (K2) # T, DT
D 3 O IEHR 2 HEE L 7-.

1. Tense: BAEIE IBEIE ) ARG /IREE © 414l

2. Perfect: 56 Y /FIE5E T @ 21

3. Progressive: i&17E/JEETIEZ © 2 E

Tense & Perfect, Progressive DflAEHE T, X DKFHilZ 168 D IZ3%H L
7z. Argument 253X D DAL, Argument % & L XX DRl {EHRZ 7z,

3.3 WHIZ{EHEEC BEG

BiRaaPIRICOWT, Argument [HCIRFHIZSZ(L T 2 HIE IO WTHIR (X3) .
ZITIEY I 7MOBMERIKRE VI E, Z DEER TR EWEIG TRl 23221k
LTw3 2 E2RKRYT 2, X3 X DKHZLOEGIE EDBGEREIRICE VL THHY
BBNHETH 5 Z EBbrotz, 2D, RICKHRZLDOE L DR D FEME
ELTHWWTY, SRR O LoD 70 2 2 LIdWEEZ & FETE 5,
REEB PRI I RIS R 2 VB T 2 7 12X, Rl ZLh3G6IC 5 2 558 %,
BRabAR & EACFEIC O 2 2 EBETH 5.,

F 7, HEEBAIRIC L & T E DEIG CIRFRIZ L34 U 2 HHEIL, KaRiaBIfRIc
WY LFEMGEBLE B LA0EALH 5. 2T (6] DHT, (Expansion) TiX
REf 2 L2342 Uiz € <, {(Contingency) , {Temporal) TIZRFHIZALHE L 2T
PRI ND, K355 (Expansion) IZA% (Restatement) * {(Instantiation) *
(Conjunction) @ EN S FWEIG TRIZD AU T3, FAc DFEERTZ LTI
FLol,

1. Asynchronous & Synchrony: EN SRR EZ LTIV TH D, K

TSR & HBE Y E W & PR E 15 23, (Asynchronous) & (Synchrony) T
R ZEAL DB G K 10% DD D % DX 258D ?

b}



Tense Perfect |Progressive

**ﬁg aux %Tﬁgaux ﬁﬁﬁg aux

will | JROOT] |Ihave| |RooT AND vBN| || be [ROOTAND VBG

IRFESE aux OR OR
aux aux
would [ROOT
have VBN [ROOT be VBG | |JROOT
IRER aux OR auxpass aux OR auxpass
X DAY TH Y - e T
VBP OR VBZ| IESET 2 FEETTHS
o S EEEBI £
BT \
X DAy 7 H
VBD

¢ | X | :ROOTH 5copFicidauxzill - fe e DRAENF

Figure 2: Kill{E#R (Tense, Perfect, Progressive) DHEE

. Restatement: 2415 (3 Argl DINEZ Arg2 BEWHLZ 2561531
270 ChHD, Wik F50ERZ RDICRER 30%D A v A Y A TR
DT DD ?

. Instantiation: 2151 Argl DFERDFEMZ Arg2 DIBR BG5S
NBHI7NNVTH 5, NHIZMLOFEG TR T—FRVEEZ R L Tw5, 2
N EALEAN DD ?

. Concession: Z#L5IZHH D Argument DR T 2HR%Z D ) — D Ar-
gument WHET 25EICMNEINSE TV TH S, IKHIZLOEETIE 2
HwHIZE L, ZOWRIZE ) 2DH?

. Alternative: 215 (% Argl & Arg2 DFRERPEHRICH 2561453
N57 NV Ths, RHZS R HIECEHGZRT & EBERH 5 DH?

7B, WEGBR (Cause) * (Conjunction) 1FFHIDFEREUL L 23, (1) R
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Arg1EAr2RlE CRFHINZE LT SEIG
Synchrony | 124.49% O &astorvy292
Restatement | —_EEL Y252
L 34.59%
Instantiation [l 39.12%
Contrast |G
Conjunction |G
Concession [ ]38.86%
Cause |

Asynchronous [l 133.59%
Alternative [ ]23.71%

0 500 1000 1500 2000 2500 3000 3500 4000
TRV ZDE

134.11%

130.25%

137.85%

Figure 3: ##aER% 7 VIS BT 2 HIZ L0 E &

TIZELDOHEEDRICKRE VDT TIE Ao 7 2 & (2) —NIZ (Cause) DA
IR R AR 2 488 & L, (Conjunction) DZrEEIIHT - [HEWMD 3063 70
728, RHHIZA L & DR D R e\ & PRI N6, THTONRD &R L 72,



Asynchronous & Synchrony DESHEIZ{L DAERD 2=
BEFEHSIREE |
BEEHNS KK D
BEED SIREETE |
REFRH SIREETH |
RBEFH\ S KRR/ [
BEFTENSBER |
BEENSREETR T e
ARFEHNSIRER e
BAERTENSBER D
BEENSEERST T e

-2 -1 0 1 2 3 4
ZLIBEE(%)

Figure 4: Asynchronous & Synchrony D IRFHIZE(L D NERD 72

4 S

4.1 Asynchronous & Synchrony

PDTB D7 / 7— a VEFEIC X UL, (Asynchronous) (& “IRFfEI I EE L 72
(EZR o) " HR%2PWH 7T, (Synchrony) (& “RfEIICEZR D G727 F
RKEWR>TW5S, X355, (Asynchronous) TIEHI 30% D FHI 3 RHIZA L % £ 9
DIZK LT, (Synchrony) TIE I IRFHIZALDEEGD/INE L, #20% D FH
PUODPKREHIOELZ o772, ZDEIFZED LI BRFHIZLTEL TW 2D, &
A 6N 5T RTORHZLICE T, WEFDOREGDAED LA 102K 412 L
7o, kD, X% oRlIZ biE, “REFICER S 2w EHEI S e T
ZEVbDD, T GBEED GIBMET T OZGIF “RREINICEZ & v
CEERTHOWIEETH B 2 E3bhrot. —J, “REEDH S BUER © “BiLE
e & BIEMEATI” @ & 9 20 “RENICER D &) LB ST v,
RAEBALRERAR D & A 72T, _LEE BB S ETE T OIS
BIR 7 X TENL T I > T2 D0 %Z 7 (X5) . (Asynchronous) Tl#Y
A%DFHDIZ DESZ LU DI LT, oBEEER T 1%L FoFplcL
DELTORY, ZhkD, BEELSBETETHEADERIE (Asynchronous)
ICRADBRTH Y, @S 2F0N0ICRD ) B EDRbroTk,



A NBEEREN SBET TRICRIET BES
Synchrony [
Restatement [N

Instantiation [

Contrast |
Conjunction

Concession

Cause [
Asynchronous

Alternative

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
ZLIBEE(%)

Figure 5: X0 6iE5E 7 ~ORFHIZLOEI &

4.2 Restatement

iRahBatR (Restatement) CIXRFRIZ(LAVYECIZ S W E WY EBITK L T, #34.6%
DFHITRFRIZZALDE E 572, Z2 T CITHER 2R L 7- & 25, £ DFHHIT
Argument DRl &, ZNz GOXDRHIZ—HL TwanwZ Libhrot, Z
NIRRT, FEBRIZIXFE UKl Z £ > T 3 Argument X723, Kb & LT
W T2 FHHIDL C Bz oz, BARMICIE, SCE Argument [ DIREH]
DA—FD% %, UNICRTHL B)DXHI, XhdEN\MOHEEZEHAT
WBEEITAEL 5.

(3) “We would have to wait until we have collected on those assets before we

can move forward,” he said.

B (3) Tl “he” DFEE DHH DY Argument TH D, 1L EHMAEIZIETE D]
ZRioTw3, L L XefRokfliiaEEcd b, Rilll:z—3L 2w,

COWRVEZ 2GR HRD 7D, XBHKSEER, DOZDHED Argu-
ment & L TERIN TV 2HpI 2 L7z, &E, XOFRHRFSZAZHNWT
ccomp (clausal complement) 7 X)L DLy LD 5 Argument D NHERIZHE & 4
TORRGGBZEESE AL LT, ZORMBZRK6ITIR L7, M6 &0, —E% (500
) DL oW 2 G kEEER T _RVICHREZ S &, (Restatement) 23\ E|
HT RS EHEEIND Argument ZEHTL 2 EDVbo%k, TOIEDS, K
flDA—E1E (Restatement) H3EWREHIZ 2R L7 EHKDO—DKL L F X 5.



TRE| CELTHELETYIXIVIDEIE
Synchrony [ ]15.67% O BHIBLLETYRI YR
Restatement _ ‘ZQ.E)%F%EJ ELTHELRTYZBIUR
Instantiation [Jj 111.09%

Contrast | 122.90%
Conjunction

Concession [ ]30.49%
Cause

Asynchronous | ]11.57%
Alternative []37.84%

200 400 600 800 1000 1200 1400 1600
1Y VXD

|22.20%

129.45%

(S

Figure 6: 751 & L THEE X 4172 Argument OH| &

Instantiation(Z &3 (F B EEHIZILOMER

EETENSIRET T
RFFENH SIRTER
REFEHNSIBEETE
BEETRNSIBER
BEEHNSEER T
BERTEMNSIEER
BEEHNSIBER
HEETRNSBER
BEZTEHNSBEER
WEEMNSBERE

[S)
N
~

6 8
RIEIBEIE (%)

—_
S
—_
N

14

Figure 7: Instantiation D RHIZL D340

4.3 Instantiation

(Instantiation) TIEFI40% DA ¥ A ¥ v ADMHHZL Z -7 (K3) 2%, 2D
WHRIZOWTK 7TIZR L7, ’7 XD (Instantiation) Th % { 4 U 7Kl 21k
FHAEE D S B~ DE (W 16%) 725, ZDFERIZ, (Instantiation)
WBWT TArgl TN AEWHZDBR7H &, Arg2 TZNS OB ZBR S |
BRiZ, BUEIED o EBANDZEMDELC P TV I L Z AR L Twb EEZI LGNS,
BB 2 (4) 128 L 7.

(4) Argl: Gene-splicing now is an integral part of the drug business

Arg2: Genentech’s 1988 sales were $335 million, both from licensing and

10



Rl MRERHD SBER(CEIET BEIG
Synchrony
Restatenent G
Instantiation G
Contrast
Conjunction GG
Concession [N
Cause
synchronous
Alternative [

()

2 4 6 8 10 12 14
ZLIBEE(%)

Figure 8: B0 6 iR~ DIGHIZLOEI &

its own products

Z 2T Argl i3 “Gene-splicing” 23, BEREEFUC R W THELMEZ H 5 LN
T3, ZORETIREARNZHHICOWTRERLTEST, HL FTHLHE
B2 O T—RINART W A ITEE 22, Arg2 TEARNZRABZES (“Genetech”)
DWEDTE LEEBEETIRRT S 2 LT, Argl DRFIZO VT B TH
nTwnstEZIGND,

BRGhBR 2 L OB i EEA~NDZ L DF G Z K8 IR Lz, 2O
5, (Instantiation) (Z&F 2BFEED & EB~DEE ﬂﬁ ¥, fhOFEERIR 7 ~ v
D SHIICAEL R T VI D%, 2D, HEEBREHRORIEL LT
FHTH 5 AREMNEDLD 5.

4.4 Concession

(Concession) ZRFHIZLDOHF G L7 7 AR T2 HFEHICKEWHZ R L7 (X
3) . {Concession) 7 X)L 3DWIEEEEBIRIZ, FFEDFHRITH LT Argl 234
SNAHKFEZTRRL, Arg2 32Nz BHT LV IEEZF>Tw 5, RHlZ
b (38.86%) DINFRICEH T % &, W@EEH 6 BETE~DEK (8.5%) L BI{EEH
SREGNDER (6.6%) DK ELHEZ HO TV,

#2141 (5) DFETIE, WEBD S BHEEANDEEIEL T 5

(5) Argl: Consumers Power Co., now the main unit of CMS Energy, ran

into financial problems over its $4.2 billion Midland nuclear plant

11



Arg2: CMS is nearly done converting the Midland plant to a gas-fired

cogeneration facility at a cost of $600 million

Argl 258 EDHKS (“ran into financial problems”) 2R 2% Z & T, “CMS” ~
DEHE 2 TRIE 505, Arg2 BB CEBRICIIEN ML Z L2z
ZRELT0DE LD,

72 (6) DA T, BEEDY SBEB~DEBRBLEL T3,

(6) Argl: In Sidhpur, it is almost time to sow this year’s crop

Arg2: Many farmers, too removed to glean psyllium’s new sparkle in
the West, have decided to plant mustard, fennel, cumin, fenugreek or

castor-oil seeds

ZOHD Argl Tix T8 9§ psyllium DFEE ZOFHTH D Z &) PERS
NTEH, it Tpylium DHF E ) A XV EBEU LT LEZRRL TWAED,
Arg2 Tlx "TMustard, fennel, cumin 72 EMDIEM O E E 2§25 LDy &b
RENDZEICEDIHBEINTWS, 22T, Arg2 A% HwT TEERIC
EHKE, CERTBIET, TArgl 2o PRTEZ2HEKE, 2H5EL T
LEEZLNS,

ZNSDHES DD B X 9HIT, {(Concession) ZBakd 712, HlZ1E TH
BRI E L2 IF LT, 280 TH 9 9 < psyllium OffF ¥ & DFEHiT
HHT L) D Tpylium DM FE E ) 2RRT 2 EHET 20N HD, 2070
IFBIEM U O W COFFABILETH 5. iz, RHZLD A% H T
{(Concession) ZRikTrZ LIFHLWEEZ NS,

4.5 Alternative

(Alternative) ZIRFHIZLOEG DI Y 7 AP TIRO/NIWiEZR L7 (M3).
U (Alternative) 128 W, "RFEDFEZRITH L T2 D Argument 23 U K¢ft]
i EOE»SEERTZ, 2ot EZoNnD, BAfl%E (7) IR L.

(7) Argl: he won't be paying for it
Arg2: The donations will come out of the chain’s national advertising

fund, which is nanced by the franchisees

TR MBS TIAbNS ) EWVI)FERIZOWT, “he” 309 Z & &
M“donation” 2> 6 XHhbird | O DODNifT§ 53BIREDSER S TWw %, A

12



) LWV FTRIZOWT, ORI FE UKl Lo ICE T 2720, [FUK
flzHioTwsEEZI6N5,

5 HOIC

AT TIE KRR 2 & DIRFRIZ LD 2 2 816 %2 F1X, TR L D& D5y
AIIREDRGEBIRIC 51 LW EBPHT LBIEL BRI 2R, %
DI, WHIZLOAKZ BB OFEEE LTHWTYH, Implicit %2 #4556
BAfRFEk O thrg LIxWEE & Mbns, Lo L, FEDHGEERIRISE > 720t D
fE 9L, (Instantiation) % (Asynchronous) 7 &—#iciZ, KFflZLDOWERIZIRE D
DELZZEDBbro, 5H%IFINSDAMAZFMHL T, Implicit Z2iREERIR
kDR B2 HiE T,

13



o

KN ZHED 1D T, TG Z W7 700 AR BB . W s e e 02,
AR BB 7 L E T, $72. HEORRZE L T%  DAGRIE
iz 7238 o 7z - MIRHTFEE O BERICE# 72 L £,
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