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QACIAD task

m One question set consists of a series of
related questions in Japanese.

m [here are some anaphoric expressions
including zero anaphora In all questions
except the first question of each series.
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Example of a series of questions

m Series 30002 (English translation)

When did Asahi breweries Ltd. start selling their low-
malt beer?

What is the brand name?
How much did it cost?

What brands of low-molt beer were already on the
market at that time?

Which company had the largest share?

How much low-molt beer was sold compared to
regular beer?

Which company made it originally?
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Some approaches to IAD task

m Extract answers of follow-up questions
from documents retrieved using clues of
the first questions (Sasaki 2002)

m Use of clues extracted from a target
question and its previous questions for
document retrieval (Murata 2002)
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Our approach

m Resolve reference Q17 A ORYEGEATE
including zero anaphora of (Who is the president of USA?)
follow-up questions to Q2:ITVRGENTT D
complete the follow-up (Who'ls © of France?)
guestions

. QL7 A) DD KFMBEIE=h TI H.

= Applylng the Completed (Who is the president of USA?)
question to our main QA Q2: 750 AN KHHEIFIENTT D,
system (core QA) (Who is the president of France?)

[ core QA system ]
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Three types of ellipsis patterns

m  We analyzed 319 questions of QAC1
and QAC2.

m  \We classified ellipsis patterns into 3
types:
r=rEllipsis using pronoun
e Ellipsis of obligatory case elements of verb

e Ellipsis of modifier or modificand in a follow-
up question
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Ellipsis using pronoun (pattern1)

m A pronoun in a follow-up question refers to
its antecedent in the previous question.

CTATHORM4EITHETT
(WHo is the preaﬁent of America?)

ZPHIILI=DIELNDTT H,

(When did it become independent?)
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Ellipsis using pronoun (pattern1)

m A pronoun in a follow-up question refers to
an answer of the previous question.

T HA)DDKRIFHRITHTT A

(Who is the president of America?

HOHEBHIEEZTIT M,
(Where is his birth place?)
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Ellipsis of obligatory case elements
of verb (pattern2)

m There is a zero anaphora in a follow-up

question.

m The zero anaphora is obligatory case
element of verb in the follow-up question.

T A jm-;tnﬁfﬁ\ (Fvi )

(Who is the presi
(D:agent [X) LyD (P:goal [2)

(Bush)
IR e

FLELT:

(When did (he) inaugurate (as Presidenlf)’?a
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Ellipsis of modifier or modificand
(pattern3)

m There is a zero anaphora in a follow-up
guestion

m The zero anaphora is modifier of the
follow-up question

F AYHD KFSBILHETT D,

(yiﬁg is the president of America?)

(q):modiﬁer 0)) E f%ﬁﬁ(if:’hf??b\o

(Where is a minister of state (of America)?)
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Ellipsis of modifier or modificand
(pattern3)

m There is a zero anaphora in a follow-up
guestion

m The zero anaphora is modificand of the
follow-up question

7 A)NOKRFBIZFETT b,
(Who is the president of America?)

TS5 (q):modiﬁcand D) [XT=LTI hH\,
(Who is (® of) France?)
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Overview of our resolution
mechanism of ellipsis

r=n Estimate ellipsis pattern (pattern 1, 2 or 3)

=<n Estimate kinds of the omitted word according to
its ellipsis pattern
e Pattern1: Replace pronoun with a word
e Pattern2: Fill up obligatory case frame

e Pattern3: Find antecedent using co-occurrence
information

=ah Decide the succeeded word of the previous
guestion

12
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Use of EDR dictionary

m EDR Japanese Word Dictionary
Japanese word — concept code

m EDR Concept Dictionary
Hierarchy of concept codes

m EDR Co-occurrence Dictionary

Japanese co-occurrence data of various
modifications

13
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Ellipsis handling in patternt

m Estimate antecedent types using information of pronoun
m Choose appropriate word from the previous question

Ex.) N
O country x position x human
T THDOKEFEEIFETT H. (Tua)
(V\YQO is the president of America?) (Bush)
ZIMNMHIIL=DIELNDTT A,
/(When did it becomes independent?)
Organization

Location
14
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Ellipsis handling in pattern2

m Recognize from information of omitted obligatory
case of the verb

m \We use case information of EDR dictionary

TA)NDOKFEILEHETT D

EX.) (Who is the president of America?)
(q):agent ‘j:)(a\’.)(q) goal ':);'%'-jl:ﬁ‘t LELT=
(When did (hefyinaugurate (as it)?)
agentof fiffF94S5 — human
goal of B E9SH —  position

15
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Selection of the antecedent
(pattern2)

m Same as pattern”

x country O position O human

EXx.)

(D agent IX)ND(DP: goar [Z)FRIELFELT=DY,
(When did (he) inaugurate (as it)?)

16
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Recognition of antecedent type
(pattern3)

m Search words which co-occurred with the
topicalized element of follow-up question

m \We use co-occurrence data of EDR dictionary
Ex.) TAIADKFBIZHETT D,

(Who is the president of America?)

(CD : modifier OD)E%B(:J:)::’CT#O

(searched data)(Where is the capital (of the country)?)

AV
(Czp@ o FEE‘) 72 A (France)

‘ |::> Chi |::>
(chlogf-%-hﬁwBa) f[E (China) country

07 OEE A< 7 (Russia)
(capital of Ru33|a)7

Type: country

17
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Selection of the antecedent
(pattern3)

m Same as pattern”

O country x position x human

=x.) AMSEIFH T, (Tvia)
(Who is the president of America?) (Bush)

(CD : modifier 0))

xE

BRERZNTT A,

(Where is a minister of state (of America)?)

18
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Evaluation

m Evaluation data
310 pairs of questions

A pair of questions consists of a follow-up
qguestion of Formal Run and its just previous
guestion of Reference Run

m Correctness have been judged by human

m \When the antecedent is the answer of
previous question, we have used "<ANS>"

19



Evaluation data

F-Run data R-Run data

— R1-1 (same as Q1-1)
no ellipsis)

Q) =— R1-4 (no ellipsis)

Ri
Ritsumeikan

20



Results

m Reference of pronoun (pattern1)
System classified 88 of 310 questions in this pattern
The classification was 100% correct
Ellipsis handling succeeded in 13.6% (12 questions)

m An obligatory case element is zero anaphora (pattern2)
System classified 158 of 310 questions in this pattern
The classification was 66.5% correct
Ellipsis handling succeeded in 7.6% (8 questions)

m Modifier or modificand is zero anaphora (pattern3)
System classified 64 of 310 questions in this pattern
The classification was 68.8% correct
Ellipsis handling succeeded in 9.1% (4 questions)
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Classification of failure reasons

m Failure of classification of reference pattern
System used wrong verbs === 29

All obligatory cases of verb was filled and other
element was omitted - -+ 22

m Failure of recognition of antecedent type

The verb information was not in the EDR
dictionary =-- 35

Lack of rule for reference of pronoun === 17

m Failure of selection of antecedent

System failed to recognize type of candidate of
antecedent of previous question =++ 79

System failed to decide to range of taken word
-e e 21 22
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Failure reasons (1)

m Verb case elements:

Use of Japanese delexical verb such as “L¥4
(iru)”, “7£4 (naru)” causes case element

filling.
No information in C
m Morphological ana

“Z _T (sokode)’ s
“T (de)”.

ictionary
ysis failure

nould be “ZZ (soko)” and

L)

pronoun

23
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Failure reasons (2)

m Lack of pronoun patterns
ZDFBHAT—3Y (this space station)

m Case information handling error

m Lack of co-occurrence information

m Passive verb expression

m Multiple candidates

24
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Example of failure case

m System failed to recognize that the answer
of first question was “team name”.

Q1: BRI T LITaA/NDIIFEEELTEHEKIA/NLRE
ELF-DIEEZTTH, (PaEDZER)

(What team is the team which have a game with Shimizu S-PULSE at the
first game of Shizuoka Stadium “ESUPA”?)

@QZ ZTDF—LDFILIELNDTI Y,

(When the team was formed?)

FKIR/NILADEZILIELNDTY A,
X (When the Shimizu S-PULSE was formed?)

25
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Conclusions

m Classification of reference pattern into

three types and their reference resolution
method

m Performance was not good in our current
implementation.

m Major failing reason was lack of word
information.
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