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Abstract: We present a novel approach for rapidly developing a corpus with discourse annotations using
crowdsourcing. Although discourse annotations typically require much time and cost owing to their com-
plex nature, we realize discourse annotations in an extremely short time while retaining good quality of the
annotations by crowdsourcing two annotation subtasks. In fact, our experiment to create a corpus compris-
ing 30,000 Japanese sentences took less than eight hours to run. Based on this corpus, we also develop a

supervised discourse parser and evaluate its performance to verify the usefulness of the acquired corpus.
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Table 1 Discourse relation tagset.
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Table 2 Number of clause pairs resulting from the judgments

of discourse relation existence.
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> 0.99 554
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> 0.0001 | 15,554
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Table 3 Results of the judgments of lower discourse relation
types.
Thr 72 | §RT
JREA - i | 2,104

3 > 0.8
1,839 (87.4%)

Hi 755 584 (77.4%)
ZfF | 1,109 925 (83.4%)
Z DfbARHL 442 273 (61.8%)
R 437 354 (81.0%)
ek 80 49 (61.3%)

LEEOATE | 4,927 | 4,024
Zofth | 4,141 | 3,753
&l | 9,068

(
(81.7%)
(90.6%)
7,777 (85.8%)

& 4 BEEBMR ALY 7 RSN 2 HEEBIR S A THIE DRER
Table 4 Results of the judgments of upper discourse relation

types.
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LEloaE | 4,955 | 4,410 (89.0%)
(

(

E# > 0.8

Zofth | 4,113 | 3,753 (91.2%)
&l | 9,068 | 8,163 (90.0%)
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Table 5 Examples of Annotations. The first column denotes the estimated label prob-

ability and the second column denotes the number of workers that assigned

the designated type. In the fourth column, the clause pair annotated with the

type is marked with [] .
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Table 6 Features for our discourse parsers.

£ i G|
£ Fif o PEEE (FiiBLAT)
SCHEHE i O EHE (CCHAEL)

Hak il & 2 BEE ()

EE i DWBE ()
IRFEG AR | O REE D TR
Bzftan] i D RO HEED Bt 75 & 13X % O HGE (JETE)
BUGREER | 2 Ml B 1) 2 BEEEEHE

iy 47 | KNPICk->THASNBHIOS 4 7 (7 100 Fi¥)
Mgy A BRI T 3H 5089 »
Mgy | 2 i b IRBIE T3, BdH2hE I n

ThRHIUEZNERAL., LTI Z i< 7 % LRI H
WiRWIEE L, ZOMBOFER, Ty A 7I2onT
58,135 flil (50,358 + 7,777) DEIR 7, iy 4 7icDon»T
58,521 il (50,358 4 8,163) DEI 7SNz, 5D
95, 4,024 (6.9%) & 4,410 (7.5%) DHEI<TIZ “Z D
i DDy 4 7 EI Tk, 202 HOT—5
2T, 5 aRIsGERUE 21T > 7,

B E oF M2 T 2 201, HAGEERERMT &
JUMAN*2 & HAGERESC - WA 27 KNP*3 %:J:aa:r — X2
WA L7, AHuefzR6 1087, Insid, hEeE
DR EA R 2 CEEE IS b TV B b DTH B,

bk Y — L & LCTld, opal[30]™ 27, 20
V=L TlE, HZHAAD -2V 2y T4 VEED
ARECTH 5, EHITIE, 2ROLHEAAD -2 V2T
*2 http://nlp.ist.i.kyoto-u.ac.jp/?JUMAN

*3  http://nlp.ist.i.kyoto-u.ac.jp/?KNP
*4 http://www.tkl.iis.u-tokyo.ac.jp/ ynaga/opal/
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Table 7 Performance of our lower-type discourse parser.

547 AR FHELE F1
JHA - B | 0.623  (441/708) 0.240  (441/1,839) 0.346
Hity 0.489 (44/90) 0.075  (44/584) 0.131
PSes 0.581  (256/441) 0.277  (256/925) 0.375
Z DAL | 0.000 (0/12) 0.000 (0/273) 0.000
puid 0.857 (6/7) 0.017 (6/354) 0.033
ey 0.000 (0/0) 0.000 (0/49) 0.000
Z Db 0.944 (53,702/56,877) | 0.992 (53,702/54,111) | 0.968

&8 iy A Ficnd 5 HEEBRARYTE DR

Table 8 Performance of our upper-type discourse parser.

547 AR HH#R F1
MY - 4t | 0.625 (1,084/1,735) | 0.272 (1,084/3,993) | 0.379

LR 0.412 (7/17) 0.017  (7/417) 0.032

Z fib 0.942 (53,454/56,769) | 0.988 (53,454/54,111) | 0.964

passive-aggressive (PA-I) 7V 3 XL %% 7 5 A4
PR [31) LZb D% FM LI, 77 A%, Thir 7 A
W DEEIE 72T, 7 7 AR OL&IZ3 OTH
%, ¥7:. aggressiveness /87 X —F I DWW TIE, b7y
BY AT TREED X D572 0.001 ISREL, 8T X —
ZliZopal DT 7 ANV E LT,

RATRAIRIRNT B 2 S T 2 i, FHMREE LT, Z
NZNOHGEBRY A 772 L DA, HHELE L F 1M
(F1) B L7, 7 EES8IC, T 7AB XU LMY
7 AREEBIRIGN TR DL Z R d,

K8 &WD &, Iy 7 AHGEBIRMNTAR X, AR -
A A4 7R LT 37.9%D F L T3, Sif
TR L7, AT & KT 2 DIZREETH 5
D3, VERE ORI RMEAT AR & IER TS DR 2 30, L
TV EEZLND, 7-& 21, Lin & [24] OikaHRIRE
Wregix, PDTB K L T 20.6%~46.8%D F % &K L T
w3,

F 7o, Tk ORGHEIRIITER . i (P2 7 ATl
X U < U3EER) 1§ % FiEdRyv, Z#4d PDTB IC
95 RhTeR LRI CH B, ZORKDERIZ, D
BIRZHIRT 2 & 9 %RE (728 218 TX IE~U 720, —
HTYIE~L7 ) BHE Db & TH S, Pitler
5 [14] & EDFIRISRIN T3 X 1o, BIRIMAREBD
b WG ORGEBIRERIIIEF ICH L v, Zhoo
FEEEIA B 7= d1id, G T — & DU S8 o Al %z F
20688038 %, KB4 0 — S 20 & 1 L 72 A%
ZRJHT 2 LICk> T, CORMBERMBIRLZVEEZT
W3,
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5. HHOHIC

AT, 2BBED 7 97 Ry —> v 72T, %6
BIfR S /it & 2 — R AZREEET 2 Fika iR 7o, SR
DY THFIFPERIZIEF ICR VIR & a 2 L2305 b D
THoW, REFETERINEZ 2BBEBDI I Py =
VDI AT AT EIC ko T, 8 N THESE T B
TENTES, SBR LA — R E, —BICABT 3 FE
ThHH., T ko, HKEEBRMETT OMEER T 5
EDHIREI NS,
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