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Abstract 2 The Structure of our QA System

This paper reports on an implementation of a ques-  Our QA system consists of four modules: the ques-
tion answering system with the vector similarity scor- tion analyzer, the article retrieval engine, the named
ing method. Our question answering system consistsentity extractor, and the answer selector. The relation
of four modules. The question analyzer classifies ques-of these modules is shown in Figure 1.
tions with manually created regular expressions. The
document retrieval engine chooses the related arti-
cles using the vector space retrieval method. The
named entity extractor finds answer candidates in the ¢
retrieved articles. The answer selector uses similarity

question

question

. . < corpus
score calculated by the document retrieval engine to document P
: ' analyzer retrieval engine
decide the final answers to be presented to the user.
The evaluation of our system on NTCIR Question . similarity articles
. . . . egories of
Answering Challenge 2 5242 in recall, 0.095 in pre- question NE extractor
cision,0.137 in F-measure and@.231 in MRR.
Keywords: Question Answering, Vector space search answer candidates
answer -
selector
answers

1 Introduction .
Figure 1. The structure of our QA system

Question Answering (QA) is to retrieve the exact
answer for a natural language question rather than to
present the document for artificial keywords. Thus,
the main task of QA is real information retrieval. NT- This module classifies the question into the prede-
CIR held Question Answering Challenge (QAC) task fined categories. The number of categories is nine,
to evaluate QA systems [4]. A QA system is usually eight of which are the named entity (NE) categories
equipped with a search engine to get articles which in- jn |REX [1]: ORGANIZATION, PERSON, LOCA-
clude the correct answer. Many systems use a full-text TION, ARTIFACT, DATE, TIME, MONEY, and PER-
search engine for this task [5, 3, 6]. However, to use a CENT. Along with these categories, NUMBER cate-
full-text search engine for QA is not adequate. Making gory is added for general numerical expressions.
combination of keywords for a search engineis usually  Question classification is performed by the manu-
done in an ad-hoc way. ally created regular expression rules. If more than two

A vector space method is a document retrieval way rules match the question, all the matched categories
which calculates similarity of two documents. Thus, it are assigned. When no rule matches the question, the
does not need to use ad-hoc way to combine keywords.System assigns all the categories.

This feature is suitable to QA, and the similarity score  The regular expressions for this module are shown
can also be used for answer selection. in Figure 2.

2.1 Question analyzer
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Figure 2. Regular expressions used in
the question analyzer

2.2 Article retrieval engine

This module retrieves articles which probably in-
clude the answer expressions. A vector space method
is adopted for article retrieval. In this method a ques-
tion and each article is represented by a vector. The
similarity of a question vector and an article vector is
measured by the cosine measure.

We use ChaSen [8] to analyze articles. For a vector
space searching method, we ugeidf weighting.

Top 5 articles are passed to the next module(NE ex-
tractor).

2.3 NE extractor

This module extracts answer candidates. In many
cases, the answer candidates are NEs. Thus, to find an-
swer candidates is extracting named entities from the
retrieved documents. We use CaboCha [7] as an NE
extractor. Although CaboCha is a dependency struc-
ture analyzer for Japanese, it can also extract NEs.
When CaboCha extracts NEs, it labels 8 categories
defined by IREX. We add an extraction rule for the
NUMBER category, which is a very simple way which
extracts all numerical expressions.

2.4 Answer selector

This module grades each answer candidate found
out by the NE extractor and selects top 5 NEs to be pre-
sented as answers. First, this module checks if the cat-
egories classified by the question analyzer is included
in the NE categories by the NE extractor. Second,
the answer candidates which match the question cat-
egories is graded. The formula (1) is used for scoring,

M
ci(1 —l—longij) 1)

=0

N
1=0
wherec; is the similarity score of théth article re-
trieved by the article retrieval enginey;; is the jth
answer candidate in thiéh article,V is the number of
the extracted articles, and is the number of the an-
swer candidates. The formula above indicates that an
NE which appears in many articles is more effective
than it appears many times in an article.

The top 5 answer candidates are presented as the
answers.

3 Result

This section describes the result of all the 200 ques-
tions in NTCIR QAC-2.
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We compare the output of the question analyzer
with the correct classification by a person. The human | rank || Mainich 98 | Mainichi 99 | Yomiuri 98 | Yomiuri 99 |
analyzer successfully classified 153 questions into 9

categories; 47 questions cannot be classified into any
The result of the question analyzer is

categories.

shown in Table 1.

Table 1. Result of the question analyzer

category # of | # of |# of| recall| prec. F
ques- | clas- | cor-
tions | sified | rect
arti- doc.
cles
ORGANIZATION 18 119 18 1.00 | 0.15 | 0.26
PERSON 47 118 45 0.96 | 0.38 | 0.54
LOCATION 36 125 36 1.00 | 0.29 | 0.45
ARTIFACT 20 82 20 1.00 | 0.24 | 0.39
DATE 8 84 8 1.00 | 0.10 | 0.18
TIME 3 75 2| 0.67 | 0.03 | 0.06
MONEY 2 7 2 1.00 | 0.03 | 0.06
PERCENT 0 74 0 N/A | N/A | N/A
NUMBER 19 90 19 1.00 | 0.21 | 0.35
[ total [ 153 ] 844 150 [ 0.98 [ 0.18 [ 0.30 |

Table 3. The number of documents which
contain the correct answer

1 74 61 57 49
2 18 21 13 13
3 7 6 6 8
4 6 7 4 7
5 0 5 6 5

According to this result, when the article retrieval
engine can find the article with the correct answer, 80
% of them contain the correct answer in the top 2 arti-
cles.

3.3 NE extractor

CaboCha performs NE extraction in our system.
The score of NE extractor is evaluated by Yamada et.
al. [9] The result of evaluation is shown in Table 4.

Table 4. Result of NE extraction [9]
Named Entity ]| F measure(CaboChd)

As mentioned earlier, our question analyzer assigns
all the categories when it fails the classification into 9
categories. In QAC-2, 74 questions cannot be classi-
fied. This causes the low precision. If our analyzer
assigns no category in that case, the precision rises
sharply while the recall falls mildly as shown in table

2.

Table 2. Result of the question analyzer

ARTIFACT 0.471
DATE 0.922
LOCATION 0.825
MONEY 0.943
ORGANIZATION 0.790
PERCENT 0.942
PERSON 0.863
TIME 0.832
[ total | 0.832 |

The result above indicates that ARTIFACT extrac-

(modified) tion needs improvement.
category # of |[# of |# of| recall| prec. F
- las- -
e | arag | oo 3.4 Answer selector
arti- doc.
cles .
SREANIZATION = = T o1 [ 021 051 To evaluate the answer selector alone, the questions
PERSON 17 yo) A 094 100 (097 which the retrieval engine cannot find the correct arti-
LOCATION 36 51 35 ] 0.97 [ 0.69 [ 0.81 cles are eliminated. The result is shown in Table 5.
ARTIFACT 20 8 3] 0.15 | 0.38 | 0.21
DATE 8 10 8 1.00 | 0.80 | 0.89
TIME 3 1 1] 033 1.00 | 0.50
MONEY 2 3 2| 1.00 | 0.67 | 0.80
PERCENT 3 3 0T NA T NA T NA Table 5. Result of the answer selector
NUMBER 10 15| 12| 063 0.80 | 0.70 | category | # of questions| MRR |
["total | 153 177 | 116 0.76 | 0.66 | 0.71 | ARTIFACT 3] 07
DATE 8] 0.2
LOCATION 35| 0.23
MONEY 2105
3.2 Atrticle retrieval engine ORGANIZATION 1) 020
PERCENT 0] 0
_ _ ) _ PERSON 44| 041
Top 5 articles chosen by the article retrieval engine TIME 1] 03
contains the correct answer for 164 questions. The NUMBER 12 017
number of articles which has the answer is shown in [ total I 116 [ 0.32 |

Table 3.
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3.5 The entire system do not contain sufficient information tend to make the
article retrieval engine find unrelated articles. To find
The result of the entire system is shown in Table 6. correct articles from scarce information, filtering like
syntactical structure matching could be effective.
To make the article retrieval engine better, a sophis-

Table 6. NTCIR QOAC2 result ticated retrieval method might help. For example, to

# of correct answerd 95 use Latent Semantic Indexing (LSI) instead of a sim-
recall 0.242 ple vector space method woulql be a good idea. LSl is
precision 0.095 away of dlme_nS|onaI|ty reduction on the_ vector space
F measure 0.137 retrieval [2], since the vectpr space retrieval with LSI
MRR 0.931 can exploit co-occurrence information as well.

4.3 NE extractor

4 Discussion This module only uses an existing NE extractor,

. . . and the result of it is shown in Table 4. The result
In this section, we discuss the result of each mod- js good except ARTIFACT. ARTIFACT includes the

ule. title of dramas, literary work and prise. In many cases,
] these expressions are recognized as an unknown word
4.1 Question analyzer in morphological analysis. An unknown word has lit-

tle information to other morphemes, thus this leads to
The result of the question analyzer affects the per- classification failure.
formance of the entire system. In the evaluation, the  The number of categories seems too few for QA;
recall rate was high, but the precision was very low. this classification is based on the NE task of IREX.
This was due to the questions which do not match the More fine grained categories for QA would be effec-
regular expression patterns. There are two reasons fottive. But to add new categories to CaboCha, learning
this: by corpus with the new categories will be needed.

The patterns for classification are not enough.
y P g 4.4 Answer selector

e The question itself cannot be classified into the
predefined categories. The scoring formula (1) has room for improvement.

) . First, the NEs which occur in a question sentence have
The number of questions which do not match any pigh scores. In many cases, the NE in a question sen-

patterns was 74. There are 47 questions which cannotence o not fit as the correct answer. The simplest
be cl_assmed even by the humans. Therefore, new Cat'way of avoiding this problem is to eliminate NEs in a

egories should be created as well as more patterns. _Wehuestion from the answer candidates. But some NEs
should be careful, however, not to add new patterns in-, .-, appear in a question can be the correct answer.
discreetly, because it could decrease the precision per- Second, this scoring method gives a high score to

formance. the answer candidate which appear in two or more ar-
ticles. There are many articles happened in '98 and
'99, since QAC?2 uses the newspaper in '98 and '99 as
corpora. There are few articles in other years. There-
The article retrieval engine can collect articles fore, if a question does not ask the event in '98 or '99,
which contains the correct answer in 80 % of the ques- {1 system hypothesizes wrong answers frequently.
tions. And 80 % of them are ranked within top 2. Third, this task must show the article ID with the
Some questions cannot be retrieved correctly due gnawer. Our system gets the article ID from the top

to the misﬁading info,rmation. For example, QAC2-  anked article. Thus, although the system can success-
10131-01: “The world's longest bridge is the Second )y find the correct article, it may show the wrong
Lake Pontchartrain Causeway in the United States. gticle ID.

What is the world’s longest bridge for railroad?” has
lots of unnecessary information. This kind of mislead- )
ing information should be eliminated. 5 Conclusion

Another cause of retrieving wrong articles is that
the question is too short to contain enough infor-  We have implemented and evaluated a question
mation. QAC2-10080-01: “What does ‘flugels’ of answering system which selects answers based on
the Yokohama Flugels mean?” has only two content the vector similarity. This system has attained
words; “flugels” and “Yokohama”. Questions which MRR=0.231 in QAC2.

4.2 Article retrieval engine
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