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Empathy Extraction and Anaphoric Disambiguation
in Japanese Language Understanding System

Kazukrvo Summizut:* and Hipetosn: Yokoof

This paper presents a computational model for the resolution of anaphoric ambiguities
in Japanese discourses such as stories. The proposed model deals mainly with the initial
two sentences of each text. In the model, four types of initial two sentences are distin-
guished with respect to the use of the Japanese particles wa and ga. Those types are then
used to select a plausible constituent of the first sentence which may serve as an anaphoric
antecedent of the second sentence. This selection is based on the relation between the
type and the empathy, which is the speaker’s identification with a participant in the text.
This paper also includes an actual implementation of the model using Common LISP.
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TEERICEATIOND. EBE, Agent 2FDHE,
Experiencer ZHDFALEUTEREL L. Ly
L, BHEERENICRELG LN D XS REBER 4
B 5, MoENEOHEBRICOELTL D 4
Eb b, MOEROME LT, TR, XORIT
BHEYOFBICERT 3. JuBEHEY SR, F1X0
FREITRFEXICHL, XEASrOENRTORME
RIEFLTHWBRDIL, XEYEOWTFNNE 2D
FEEB->TOELPEKELIBRTH S, @,
KB Y I, 22 XOBWHERT 2 ERNEKE
WeTbDTHEDICED LS NS ET T &
W5, ROFNZ, BIXOFEE EEIAZE] ©
KN BEHOBEELRIVRITSH .
(D 11) 1. REEXABIR, BRABRICTFSEL
1z,
2. BROALZDLDSHORPHFBOELNH
RICEHUE Uik,
COBITIE, B 1XCE 2 XOBPICK T 5 XDORIL
BRYDBELELRZOID, BESRX0 MEHISAL &
5. [TRBSA) UAMEELELRIDIcR, 20
KO MBERVBICE L JUCHEEL TR L TR S
V. (D 11) 02X TBE#LE L] i3 Experi-
encer 2 & ZREDERTHS. LhrL, —iic. &
HBEXIEHYD, TR RECROE 2 IhXDE
5 RICYORIEE S BRdic), B 1O TES
YDBEET2XLEND S, UEosss 0, 18)ic
G 2MANE LT, kEHET 3.
(21) r(xm) ...... Y....o. . ﬂ%lxw%lﬁﬁ
1) Chicki B 2XoBREICHL, Xicwd st

FHXR)] BEBShZBANSESC E42RT.
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R Y 2 L CHFEELRZOES, F1X0
EHRIXITH 3.

(#) (D 11) LEEXAKBIZ, BRAEDIKC
FEFE L. BEDAXRDLIHODEROE
LWBRICEHE LS Lk,

1) FIXOBWEBXiICHD, »2, F2XHHEE
XOENO RIREBORTH 284 (20X
SWHAL LT, F2XOBPCHEAIKT
PEOERBEE -1 BANH ), B 1 X0k
BIRIYITh 5.

(#) (D 2) ¥EH, S FRETEF 2RI Tk,
iy, &ETHEh0cEN - Tk,

i) ZhlS (L 0BEA, B2 XOFHIT Agent
TH5) 35, BIXOELARIXITH 3.
(#) (D 1) ¥EH, SFRETETF* RAbH U
fo. B, b TTEOMT T,

ST, TNETORRTR, BIXOTHEEIZE
BIX iU, SRd 2 BEmM Y Is—&icE
FoTNAHEEZRBHROFIHRE LT&E/, 22 TIY
OREFUCOWTHRICERT 2. TXIBENI IS L
B IEME- b0 EFHUE, TYIRMTXIDIATE
1XCHBRE LI NTOLRANEE 1 X TR LS
ERENZOEREBLD S, KIZL, 2hoikiZE
FIRRLDH 2 EEZ SN, $08E 2 XOBEH S b
KRS HNERZD 5, BREMIBFIcbKEL, &
MITAHROBETH 205, TREE/IEZDK,
ROMAE UCREIRET 5.

22) TX{x]H} Yoo ] BEIXTOY DER

FIXOERT, 2 XOREH O BRIIE%
W T ERBXISCEE T 2 B4, 20EER
ERNUBREY E UTRIRT 5. Y OBIRERDS,
EEEEL T 2E41, ROJFIHES 0 &
ER-R

Agent> Experiencer > Object > Beneficiary >
Goal >Source >Z DD EEFE > HISR >3
B

4. EREHEHR

INFTENTEHAB ICESOHERIcE
DOTHAREORSHRETI VR F AEER L.
Y AT LDEMREFEL, KCL(Kyoto Common Lisp)
Ths. BITHEER—KEE (230) iK2& 35
B (SPARCstation 2) TH D, BAORRBEE
280 ERETH D, AV RAFLTIE, u—<FEH5h
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[09) TX 3] 2% 1 %7 5 0BA0REE|—|

(11) BBIC & 3 RAOHE (EOFE)

(12) LA & SWAOKE (EOKR)

B 1 XOBRRADHE {

[(18) TX #1281 %7 5 ORAOHEE] —

(11) RBIC L 3 MADHTE (ENER)

(12) BEBIC LB MANKTE (ENER)

(m)ﬁﬁﬁﬁwﬁmw______hﬁ__[f)ﬁﬁ%miﬁ@km
[(10) BAR#EORR ii) #RAREORISIE

[(19) EBE L2 BADHE (ROED) |

% 2 XOWADHE —{;“u)m%cxaaﬁwmi(mwﬁﬁ)

[(12), (20) BAAK LB RADKE|

{

[(21) X i3] BE 1 XOEADKE| —E

[(18) TX p] B 1 XOEAOHE| ~E

(22) TXH /Y ] HE1XTHY DER
B 1 XOBREADHE
B2UORADHTE

(22) X4/l Y] WE1XTOY OB
B 1 XDORADHE
£ 2 XDRADEE

1 s LUEAORERNOEMBG

Fig. 1 Relations of the proposed rules for the prediction of empathy and focus.

N

CMD >dis

1ST: 3L AJJ >haiributoiu ryousiga sirohebiwo

tasuketeyarimasita /

2ND: 3CAJ] >oreini takarano tamawo moraimasita /

81 SCREATHSE (1) : (TASUKERU_44)
55 2 JCAEATAER (1) : (MORAU_49)

TASUKERU_44 Bhi} %

(AGENT = (RYOUSI_40))

(OBJECT = (SIROHEBI_0))
RYOUSI_40 iR

(NAMED = (HAIRIBU_0))
HAIRIBU_O N1 )7
SIROHEBI_O i

MORAU_49 & 59
(GBJECT = (TAMA_45))
(CAUSATIVE = (OREI_0))
TAMA_45 E
(OF = (TAKARA_O))
TAKARA_O ¥
OREI_O0 X1l

HEIE 1 X . RYOUSI_40
# 1 XD . RYOUSI_40
52X OHIR L RYOUSI_40
*FALAEH Y:SIROHEBI_O

81O RYOUSI_40

MORAU_49 & 59
(OBJECT = (TAMA_45))
(CAUSATIVE = (OREI_0))
(BENEFICIARY = (RYOUSI_40))

CMD >

K 2 (D4) i 2ETHR. WIXFERYRT 4
~DANTH 5.
Fig. 2 System output for the discourse (D4).

bEEI o —vEEEO2ED OATIHT
MTHB. BT, AJIXTH UTH SRR
ERO IR AT - 7o1%, Al Lo ssokees
ARRAUCHEA, ESE2H#EL, RISHRET
5. B ZOBBITICII IR 14) D FE B L0
WESK Y AT 2E2FAL, SRR ZUR
W ~NTREUIBIT 2175, R0 Z0@E
BLUZ OB MBICHENTHICF B Ulcii R
RZDRETEAL, BITRTHRICE-TH5
ERELOEMAT S, Blic, 2OYRFLT
FIFH Lc & RROHEERFRER L.

ARy 2T 6% RNTEBROKFELE AT URIS
RRAETT - TR D EITHER AR L, H¥ICH
5 (K2 R3sMW. AELT, 7,

(D 4) 1. ~"q YT EWnIPELEKEE BT

PoF Lk
2. ZLT, ZOEEBLICESVEL
7z,
AEZD., COFPOE 1T [XH] MTH

b, RO & BIEFTHRISETBETT 5.

1. BT, B1X0oBEAEET 0T
(1BYABAT 5. Bic [TRB] BE
HETBRD, (11-i-2) ik, [~1Y
T EWH WA NS B C EiKTR B,

2. Rio, THRAFEOEA] o (10-i) &k
FOEZXOHEEABHAL MM Y7 &0
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CMD >dis

1ST: W AJJ >senzitu takasiha reikowo byouinni mimatta /
2ND: JCAJJ >omottayori genkidatta /

51 SCBBTAS AL (1) (MIMAU_24)

552 UHEATAERE (1) (GENKI_25)

MIMAU_24 LB
(AGENT = (TAKASI_0))
(OBJECT = (REIKD_0))
(LOCATIVE = (BYQUIN_0))
(TIME = (SENZITU_0))

TAKASI_O 7:%*L

REIKO_O &1

BYOUIN_O #4kE

SENZITU_O il

GENKI_25 JC4
(CF = (OMOU_10))
OMOU_10 /87

/\7*,‘1’:{‘ 13 X TAKASI_O
551 LML D TAKASI_O
5§52 LOHAL T TAKASI_O
b gl Y :REIKO_O
1 Lo REIKO_O

GENKI_25 JC%
(CF = (OMOU_10))
(EXPERIENCER = (REIK0_0))

CMD >

WY T I9F] NERShS.

3 (1-D)IWIHHEHDOERR (TR -7
HHETHDT, 21-1) 25, B1XDE
REYD [HF] L7253,

LT, H2IXTEBINTL 2 EEZ 4
FlTHY, BFRE-T L BRI -7
EVSERBELNDE. CDEh, EFO/NE
BROEEOERED SR L kEstRy =
FLETAE L, L OPTELLBRIES
NBHTEETHR L.

RBIC, RRXDEFVEEKICONTOEE
ZHIIR (1)~(3) L OBFETHENDS, 9, R
ISRRDRENEFVTH S Centering &4
WEXDOEFNOMRETHE S NEHA (18)
BLU (21) L2 HBLTA5. Eflc, TX
po STEE SSTED Jﬁ%limﬁﬁ®ﬁiﬁﬁf
b5 m)%%z% Z T TiE, KEhiC
T, i), i) THABENSH, O@Xfﬁ
RPHEIN T B3EAIIZOBRAEEBE

J

3 (D7) o 2 RITHR
Fig. 3 System output for the discourse (D7).

WA 785,

3. (22)ickY, B2 XOBIITHT B XD
fIY] &EUT Akl 28R4 3.

4. HIXDESE W) Ick-THETEE, (18-
W) kb, #BEZ T4 ) TEOSRE] &
5.

THHD, FLXTRIEVEHZETEE, T, [~
4Y T EOSHI OFEEESROENEVS T &K
8B, KB, B2XIKBFEHEOERBHYD, 05T
FIZ T4y TEOSPEE] THB., 2%, [~4Y
TEVOIPEBEOEEBIICE S -7 ] & S &
REEOND. [#LSE5-72] OhENS ik
WTRARXDERLT L SIED L ENTERL
W, BoTOAEREMR (Al LIV OT, 0
WEREETHA .

RiCHOHE LT,

(D7) 1. %H, 7 LRATFARKICRE-T-.

2. BHokiypip&ii-1.

DIRENT DRREE A 7R T,
1. (14-1), (12-i) ik, BER Ll
5.

2. (22)icky, E2XOWEicH T 2 XOstrE

EEDLND. ZHTHRINL, FEEHOXH
BMEERSE, cniE, BRI EELTHE
REEEZBRYD, Kameyama® OHI0HH

ERNERICAESCFLY. DFED D20 FNVICERR
RERIEL, TOHET, 770 —FORILZEF N
RUHEHEETO S C LEEED, B, A%

BEREDH L 72 Centering OF M —BITH 3
EEZB. UL, SSKEACYAILEY 3 L HiE
BALEMLRT S, (21-i) 13, Kameyama® @ fzE|C
KU, FHAENE KBV EX R T “nonlDENT”
&S B (property) OIHICE S BIETH 3.
Kameyama® {32 O AZBRIBEMOENEDE LT
WBEDITH L, RRXDCH TR IhEHEEDENS
DELTVE, ULhd, COARPELIUCUHKEL, 8
RI(18) & (21) EDBEAZFIZ, 1 XHBTEEAE OH
EIDITHE T35, Centering ORI T A BARE
IKEMLUTO A0 10)Th 328, HizBHiEo
BERBREFCEELENL 20 Th 0, i
b, A@wXDO(18) & (21) EOHEASTD LS nESIC
BENCHILT 5 C &2 TEIL,

AR X DHA(18) & 21) E DEEI TR, £ D
SRV ABEICEIE LI RICE STV AD, XD
i, ABFOLRME16) & (17) &2 EEMICRE Lk
WRTOH 5. AFORMGZRISERR TR 38R
BERTNEFEEZET 5L, 9, Woftowss L
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