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Abstract Introduction Related work

In this paper, we report the evaluation results of e \We participated in the Japanese mono-lingual (JA_JA) e GeoTime information retrieval may be regarded as a special case of
our GeoTime information retrieval system at NTCIR-8 task. IR4QA. | |
GeoTime. We participated in the Japanese mono- e Our proposed method for GeoTime information - Slf/elafc\g’r?fep(;agg?igiEOOLR;léleétlir;tr:cis;g:? some extensions to treat natural
ingual task (JA-JA). Our proposed method for . : -
GgoTime inf(ormatign retrizvaﬁ is based on question retrieval is based on — Their foundation are information retrieval systems|[Sakai et al. 2008].
decomposition and question answering — Question decomposition and o There.are some text processing method based on the result of

' . : : guestion answering system.

We demonstrated that the proposed method is — Questionanswering. — [Mori et al. 05] proposed a method for multi-answer-focused
able to accept GeoTime questions and retrieve * GeoTime information retrieval can be regarded as one special case summarization Esir?ga question-answering engine.
relevant documents to some extent. However, there Is Ic;fnlgRja(t)éAe’qbueeC?tlijgﬁ ianqcl\J/f)ri.gasll;?cTz:EcEggsto a systemis a natural * Importanceof each sentence is calculated based on the scores of answer
still room to improve the effectiveness of retrieval. In ' candidates appeared in the sentence.

* We may straightforwardly consider documents that have good e Our approach to GeoTime information retrieval takes the same kind
answer candidates as documents relevant to the query.

of approach as the latter researches.

per-topic evaluation results, we can find there are
some topics that cannot be appropriately handled by
our method, and therefore the method lacks In T.Sakai et al. Overview of the NTCIR-7 ACLIA IR4QA task. In Proc. of the Seventh NTCIR Workshop Meeting (2008)

robustness in terms of variety of GeoTime questions. T.Mori et al. Multi-answer-focused multi-document summarization using a question-answering engine. ACM
Transactions on Asian Language Information Processing, 4(3):305-320 (2005)

Algorithm 3.1: DECOMPOSEQUESTION(Qc)

. GeoT: " P d M th d —e Example GeoTime gestion (GeoTime-0003)
eo Ime ques Ions ar? comment: returns a set of tuples of (Q, interrog), where ro pose e o _ L\O E_'té#{)_)l/ s \J\‘Jlj: t(fNL) il}f—' b\ ?
usually complex questions, Q i simple question it on inertogiv Ny — . o ay A
which have multiple tion of an inputted complex GeoTime question T Twh 5 * (When and where did Paul Nitze die?)
: : - Qe. en and where ....... . : : ,
interrogatives, like when, global InterrogPats GeoTime question » Decomposed questions
where, etc. S e et o i e y :
* We suppose that each omment: retutns o st ol " tuples of position Decomposition of a complex question h b, L
GeoTime question is able to e P — * (When did Paul Nitze die?)
be decomposed into a set of » of Str matil;d with one of patterns Pats. When ....... ? + When g where ....... ? + where 2. E:"G,‘I—:—)[/ -:\y‘y[j:\ t(?‘djbjibf:yb\ ?
. . . return ({(PosS, Posk . . . . . -
simple factoid questions. rocodure Suss(Sir (Foss. FosE) . — Simplequestion + its interrogative * (Where did Paul Nitze die?)
- <Q interrog> comment: ;eturns a .sgb-string SubStr of Str that S‘Fa‘rts . . .
" . . : rom position PosS and ends at position ' ' ' ' . e QOur current implementation of question
* Qis asimple question with o (Sublg::)E- News —y Factoid question answering Engine AC: Answer candidate o p _ 9
one interrogative interrog. St corpus ., S: Score of AC decomposition is based on a simple pattern-
* Thesesimple factoid comamentstoume s Sirl o ool 1y et 2 D: Documentwhere | match.
?Uist'dons m?}’ be handlgd d ( st)rging s N7 || When ACO SO | D4 || where AC appears
actoid question-answering return (Strl mmn __
system. i Aten(Ge InterrosPuts] D9 | \When ACB S8 11 D39 || where  Allanswer candidates (ACs) are .
Qsl: ~Uns ]g,s{<DELsUBSTcészifﬁZi\fA§}>,sUBSTR@C, ) Cl1,S1 D4  When AC7,S7 | D9 | where grouped by document, and then ~ Algorithm 3.4: ScoreDocs(ACs, Strategy)
- — V — ﬁglsd?e?rggg?lr\?eegg SalrrlnepglreoupEd comment: returns a set of tuples of (D, S), where S is the
— . . . . . score of document D.
e The algorithm calls the Algorithm 3.3: GETALLANSCANDS(Qs) ntegration answer candidate in terms of doc and interrogative question. procedure Docs(ACs) o )
. . . t: ret t t i
fa CtOld CIUEStIOn- comment: 1<"eturns a set >of tuples of /\ T 1 X\z)ecﬂilenr?tﬁg?ces:‘n?;soc]?arﬁ Of e f:lesr.ns R Cr A
. D,interrog, AC, Sr, Sw), where AC and
a nSWerI ng SyStem to D are an aquswer candidate and a document in When { ACZ’ SZ D4 When { ACl’ Sl |nterrogatlve as the maximum return ({D})
. . which the answer candidate appears. interro —~ . s
Obtaln answer Ca ndldates is the tinterroga‘cive asketl irll)pa deconfposecgl where AC7.S7 "ee T { AC9. SO Score.Of anSV\!er candidates that pr(?rileriz:::Il:;]?lf;rfl{;)jss(ejzcof)aﬂ interrogatives appeared in
and their scores for all of eore of the answer candidate. The inpui Os | ACB, S8 - ’ ?ﬁfé’ﬁ?;ﬁfa\‘,’!'th the urn (T
) return nter
I I is a set of decomposed questions. . ’.
the -Slmple questions. procedure QA(Q) -V and finally define the score of rocedure_ScoreNacI(D_ACTS)
) <D’ | nterrog'AC’Sr’SW> comment: returns a.set of tuples' of (AC, D,.S?“, Sw). for Scoring documents document 35S the summation ofMiEINTERROGS(ACS)ImaX<D’i’AO’Sr’Sw>EACS Sw)
D d . the qu-es‘;lo; f) by using a factoid question- the su b'SCOres Overa” procedure SooReDOG(D. ACs)
_  documen answering system. /\ — interrogatives ) S
] ] return ({(AC, D, Sr,Sw)}) ) return (EiEINTERROGS(ACs) MaxX(p i, AC,Sr,Sw)€ACs OT)
— Interrog: interrogative o DO  S2+S8  wsssssmmmmmmmi D4 | S1+S9 * Since we have two types of scores .
_ AC: answer candidate ACs — {} of ACs, namely weighted scores DSs — {}
for each (Q,interrog) € Qs and raw scores, two scoring for each D € Docs(ACs)
— Sr:raw score of AC o éi :ﬁﬁ%% DS 501 € 1 strategies, Strategy 1 (weighted = (if itmtggg == 11) D Seomeboct( D 4G
— Sw;: We|ghted score of AC do ACs « AC’; U{(D,interrog,AC’, Sr, Sw)} M) and Strategv 2 (raW ScoreL do te:lseenif Stic;egy :Sg{2< , ScoreDocL(D, )
return (ACs) are prepared, respectively. then DSs — DSs|J{(D, ScoreDoc2(D, AC's))
Factoid Question Answering System
Interface to External| e« Itis difficult to make QA systems high precision with one  Many existing QA systems exploit global information about answer
External cal:
s - Search monolithic method. did
earch Engine . candidate.

. L Engine — There is a trade-off relation between informativeness and robustness of . . . .
Question \_L Keyword analvsis in each orocessine technique — Voting method --- boosting the score for answers that occur multiple times
nNawral RS ) Ree ] e n e P S e [Clarke 01, Xu 03].

Language / — G— e Moreinformative €=» Less informative .' .
| J Question ] passage * Less robu.st €-> Morerobust | e Pseudo voting [Mori 05]

D, Analysis Keyword | Extraction L We employ multiple complementary methods in order for our QA — Since our method continues searching for answers until scores of n different

! _ L systemto have a variety of informativeness and robustness. _ answers are fixed in n-best search, the system may find other answer

Qt#estéon J Passage 7 * Implementation: Raw score for an answer candidate AC in the i-th candidates that have same surface expression.
Depeynpdency Q _ § retrieved sentence L; with respect to a question sentence L, — We can use the partial frequencyinformation with regard to found answer

%@ F\)/Soetlijndgo Structure i n Sl\ﬂegt%ehniﬂgl 5 candidates.
Answer Question g Questiontype — Weighted score S'(AC,L ) for an answer candidate AC is:
candidates Information ./ i consistency Raw

; T e L —— . Vv _ 1
with final - ower 00 D &/ S(AC,L;,L;)=Sb(AC, L, L) +SK(AC, L, L)+ SA(AC, L;, L)+ St(AC, L, L) oo, S"(AC, Lg) = (log,{ freq(AC, AnsList)) +1) max|S(AC, L, L) [ o
SCOres candidates Answer Sentences having g / B ‘ J Dependency between R — |

- _ i g / I-gram eywor : ISt ' ' i
With raw scores | Generation 3v?tiV¥25vC§§fr':§tes < g y an answer candidate where AnsListis the list of answer candidates whose scores are fixed.

................................................. and a keyword

Experimental Results and Discussion

e We conducted four runs Table 4: Mean of each evaluation metrics
shown in Table 3. Heat | fhean | fhean . Fai
Run ID AP Q "DCC Failures because of lack of_rrzatterns. .
. —4—FORST-JA-JA-01-D =M—FORST-JA-JA-02-D FORST-JA-JA-03-D —=—FORST-JA-JA-04-D _ e : = = =
* The difference among FORST-JA-JA-OL-D | 0.233 | 0.259 | 0.332 GeoTime-0010:L VOMERD B =T DEM T3
- FORST-JA-JA-02-D | 0.286 | 0.284 | 0.372 1 HANRIELELIA 7
the runs is due to: kil ' ' ' >% 13  (When was the decision made on siting the ITER and
] FORST‘JA‘JA‘OB_D 0.206 0.238 0.324 gi : where is it to be bu”t?)
— Scoring strategy and FORST-JA-JA-04-D | 0.276 | 0.287 | 0.377 02 | _ GeoTime-0018: 20024 - &R E A H I EIEK
— Parameter settings of / / 0 L= AfRIB TLI=A 2
. _ - 1 * (What date was a country was invaded by the United
the questlon answering - . B 0.8 Statesin 2002?)
system. ¢ Strategy 2 (raw score) is e Thereare some e
Table 1: Description of system parameters Supenor tO Strategy 1 tOpICS that CannOt 037 - . . ] i
- Numbor of answors to be searched. ) be appropriately ; * Failures because the given questions consist of two
d:  Number of documents to be retrieved. (WEIghtEd SCO re) . separate questions.
ppd: Maximum number of passages retrieved from ) handled by our 1 — They cannot be handled by our question-answering systems.
. ONne dscumfeit' s oD T * The pa rameter Settlngs Of method. 0.8 1 — We need a system for information access dialogue (IAD) task like
. U_l'%’l er o assages 10 € considere 1n c . . . 06 - NTCIR_S QAC
i oo eeate T 7 P question answering do ~ The method lacks in | o. - GeoTime-015:E (7 X 79bi— I F— LS 2002880
not seriously affect to the robustness in terms | oz A—IS—RYLTRBLELE,, F-. RARECTRES
: : : of variety of 0 NELIZD?
Table 2: Common parameter settings of the EffECtlveneSS In GeOTIme — queries S oo add8dseddI oI L BRI ITA * (What American football team won the Superbowl in 2002, and where
uestion-answering system = 1 ) S58838333833383838883828328 33 was the game played?)
auest B syt retrieval. e Especiallv. the PELEE LRIt iiEl il itElitil | | GeoTime-0020: ol b R ICEEISMALIDIEE DETT
T Tovin [ potoc -~ pecialty, © 5533533535333 313513593593:3:° A e MELEOELDTY 52
250 | 3 3 ¢ There dare no StatIStlca”y uestion veLLeLvoLbLbLLoLoLLoLLbLLOoLOL O e (What country is the most recent to join the UN and when did it join?)
i onifi ' 1 GeoTime-0023:FRINES DR RKDMRIRILANELI=D LD
T — GeoTime- R 28 EX I =
significant dlfferenge decomposition e A A |2 oE T
R Table 3: SubrSnitted runs among runs aCCOrdlng to mOdU|e fa|IEd to . (Wdhenhpliﬁl the Iirgestbexpansion oLthepliuropean Union take place,
un trate a . ana wnicn countries pecame mempersr
FORST-JA-JA-01-D | 1 (Weightengcore) 10 3% the Wllcoxon matChEd deCOmpose
-JA-JA-02- 2 (raw score 10 | 30 . . I l
Egizi-;i-ji-o&g 1 (Wéighted schre) 20 | 60 pa|rs Slgned rank sum GeOTIme queStlonS
FORST-JA-JA-04-D 2 (raw score) 20 | 60 t t IN sOoMme cases.
- LesSt. -
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