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Recovering Interrogative Phrases for Effective
Speech Input Question Answering

HibpeEkI TsuTsul,t TOSHIHIKO MANABE," MIKA FUKUI,t
TETSUYA SAKAILT HIROKO FuJirt and Koji URATA®

This paper proposes a novel method to improve retrieval accuracy in question answering
with speech input by adding interrogative phrases to the search query based on co-occurrence
of search terms in the query and interrogative phrases. We apply this method to a multi-
modal help system and prove the effectiveness through an experiment. In our previous work,
we developed a prototype of a speech-input help system for home appliances such as digital
cameras and microwave ovens. Given a factoid question, the system performs textual ques-
tion answering using the manuals as the knowledge source. Whereas, given a How question, it
retrieves and plays a demonstration video. However, our first prototype suffered from speech
recognition errors, especially when the Japanese interrogative phrases in factoid questions
were misrecognized. To solve this problem the system supplements the speech query tran-
script with an interrogative phrase selected from a pre-determined list. The selection process
first narrows down candidate phrases based on co-occurrences within the manual text, and
then computes the similarity between each candidate and the query transcript in terms of
pronunciation. Our method improves the Mean Reciprocal Rank of top three answers from
0.429 to 0.597 for factoid questions.
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Fig.1 A multimodal help system based on question

answering technology.
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Fig.2 Configuration of our prototype help system.
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Fig.3 The pilot model of a help system for home

appliances.
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Table 1 Question type.
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Table 2 Example of key expression extraction rule for
factoid question.
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Fig.4 The screen for reproducing a video stream.
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Fig.5 Help interface outputs search results for Factoid
question.
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Table 3 Example of questions and their misrecognized
transcripts.
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Table 4 Summarizes the results.
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Table 5 Accuracy in each step of question answering.

(h () (€)
F—R—RFAH 1.000 1.000 95.3%
BEAT 0.700 0.964 67.1%
(WYERZ A THIERSFE -
Factoid FIO'ERANE L < Factoid %! &) E S 7=
HE
Q)EFEX A THIERSEE -
Factoid B ETE L HESNI= D B, BIEX A7
ELfHESN-EIE
BVEMZ A ZIRIE L HE SN LARE LIzHEa D
4 Factoid BYEFHID[AIE EARPLSCERRFRD MRR [
FAAEID MRR ([BVEHAL) AR ERRER D
MRR  (CCEHAT)

goooooooooooobooooooooDbonoo
oooo0oooo(@)oooooooooooooo
gobooooooobooboooobooooboooa
gboboooooooobooocoooooooboooa
goboooooooooboooboooOoooooboooa
gboooooboooobooooooooooo

050 @3)0000000ooUoooUooUoo
0000 FactoidOOOOOOCOOOODO 40000
gobO400000000000O0CO0000O00O0O0O
00 MRROOOOOOOOOODOOOO MRROO
gooooboooooooobooooooboooo
gooo0 MRROODDOOOOOODODOODOO
gboboooodoooobooooooouooooboooa
gooooO0O0oo0O0OD00 FactoidOOOOOODO
goooOooooooO0O00 MRROOOOOOOO
gooooooooooboooobocoooooboooo
gobooooooooobooocoOoooooobooo
0000000000O0Facteid00000O0O0OO
gobooooooooooboooboOooooooboo
gooooooooboboooooooooo

oooooobooboooooooobooooooooo
gobooooooooooooooooooobooo
gboboooodoooobooodoooouooooboooo
goboooooooobooboooobooooooooa
gobooooooooooooboooooooobooo
gbooobobooooooooboooooooobooo
gobooocoooooocooboobclcoononDOOonoO
goboooOoooOOmoooooobooobooooo
gooooboooooooooboooooooobonoo
goboooooooooobooboboooooobooboboo
goooooog



3618 ooooooooo

06 DOOOOO

Table 6 Example of key expressions.
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Fig.6 Example of a complement of key expression.
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Fig.7 Example of collocation table creation procedure.
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Table 7 Example of collocation table.
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Table 8 Retrieval performance by complemented query.
M @ ©)
Factoid %! 0.742 0.429 0.597
How 0.732 0.625 0.621
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Fig.8 Result of experiments.
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Table 9 Accuracy in each step of question answering by

complemented query.

(1 2) 3)
X—h— FAS 1.000 1.000 95.3%
BEAT) 0.700 0.964 67.1%
BT a5 0.923 0.959 92.6%
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Table 10 Analysis of experimental result.
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