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Background

M Efficient Information Access to
vast amounts of text data on the
Web and in encyclopedias and
newspapers

Background
M Online strategy vs. Offline strategy
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Motivation

M Offline QA strategy
®m Analysis of questions in QAC2
m40% (79/200) of questions asked about
Attribute Relations
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Ishinomori Shotaro  birthplace

Motivation

W Offline QA strategy
[Fleischman et al.03, Lin and Katz03]
B Types of users’ questions quantitatively obey

Zipf's Law.
3

B A small fraction of question types accounts for a
significant portion of all question instances.
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Attribute Relations

M Objectives
m Extract attribute relation triplets
(Object, Attribute, Value) from text

Newspaper

(Object, Attribute, Value)
(Torino, population, 2.2 million)
(Akashi-Kaikyo-Bridge, length, 3910m)
(Japan subway, parent company, suntory)




Related Work

Pattern + Bootstrapping
m Extracts domain specific words and
patterns (Brin98, Riloff99)
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Related Work

Machine Learning
mextracts answer candidates using

patterns
m Predicts answer by supervised

machine learning
(Zelenko02, Fleischman03)

Training data is required for
each type of attribute relation

Related Work

Pattern + Bootstrapping
m Extracts domain specific words and
patterns (Brin98, Riloff99)
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Approach

& Proposed approach
m Extract triplet using abstracted

patterns
mFilter out noise using a statistical

measure

Birthday : X is born on Y Xiszony
Author : author of Xis ¥ ZofXis Y

Score(0,A,V) = Score(Mt.Fuji, height, 3776m)

Approach

Score(0,A, V) = S04(0,A) x Sya(V, A)

Score(Mt.Fuji, height, 3776m)
= Soa(Mt.Fuji, height) x $1u(3776m, height)

Soa(Mt.Fuji, height): Mt.Fuji has an attribute height
Sw(3776m, height): 3776m is a value of height

Weighted Mutual Information for both Soa and Sva
p(z,y)
p(@)p(y)
™ Extracts arbitrary relations
™ Training data is not required .

weighted-MI = p(z,y) X log,

Overview
Estimation of an attribute relation
Pattern set The height of Mt.Fuji is
AofQisV 3776m. On the other hand,
Aof O (V) Mt.Haruna is 1449m high.

0 (A=V) a
I (Mt.Fuiji, height, 3776m)?
Score(Mt.Fuji, X, 3776m)

Attribute List
Q staple food

1: Score(Mt.Fuji, height, 3776m) = 0.48 . A
I prime minister

2: Score(Mt.Fuji, population, 3776m) = 0.32 ,
3: Score(Mt.Fuji, principal food, 3776m) = 0.07 height
population

4: Score(Mt.Fuji, prime minister, 3776m) = 0.02
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Overview

Estimation of an attribute relation

Pattern set The height of Mt.Fuji is'
AofQisV 3776m. On the other hand,
Aof O (V) Mt.Haruna is 1449m high.
0 (A=V)
: ~

acquired (Mt.Fuji, height, 3776m)?

_
CORPUS

automaticaly 4.0 Fuji, X , 3776m)

@ Attribute List

[ staple food |
1 Score(Mt.Fuji, height, 3776m) = 048 staple food
Top N 2: Score(Mt.Fuji, population, 3776m) = 0.32 prime m'nlSter
3: Score(Mt.Fuji, principal food, 3776m) = 0.07 height
4: Score(Mt.Fuji, prime minister, 3776m) = 0.02 population
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Overview
Estimation of an attribute relation
Pattern set The height of Mt.Fuji is
AofQisV 3776m. On the other hand,
Aof O (V) Mt.Haruna is 1449m high.
0 (A=V) a

(Mt.Fuji, height, 3776m)?

S ——
CORPUS

are(Mt.Fuji, X, 3776m)
Mainichi newspaper Attribute List

[ staple food |
1 Score(Mt.Fuji, heid (6 months) staple food
IZ: Score(Mt.Fuji, population, 3

prime minister
Top N| g "
3: Score(Mt.Fuji, principal food, 3776m) = 0.07 height
4: Score(Mt.Fuji, prime minister, 3776m) = 0.02 population
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Overview
Estimation of an attribute relation
Pattern set The height of Mt.Fuji is
Aof OisV 3776m. On the other hand,
Aof O (V) Mt.Haruna is 1449m high.
0 (A=V) a

(Mt.Fuji, height, 3776m)?

Object is limited to
named entities:

ARTIFACT, LOCATION,

core(Mt.Fuji, X, 3776m)

Attribute List
{Q staple food

Top N i prime minister
ORGANIZATION, =0.07 heigh.t
PERSON m) = 0.02 population
L : | 15
Overview

Estimation of an attribute relation

Pattern set The height of Mt.Fuji is
AofQisV 3776m. On the other hand,
Aof O (V) Mt.Haruna is 1449m high.
0 (A=V) a
—_— (Mt.Fuiji, height, 3776m)?

Score(Mt.Fuji, X, 3776m)
Attribute List

[ staple food |
m, 3776m) = 048 Q staple food

Top N|| 2 Score(Mt.Fuji, population, 3776m) = 0.32 prime minister
3: Score(Mt.Fuji, principal food, 3776m) = 0.07 height
4: Score(Mt.Fuji, prime minister, 3776m) = 0.02 population
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Overview

Estimation of an attribute relation

Pattern set

AofOisV
Aof O (V)
O (A=V)

Attribute list consists
of 1038 words

The height of Mt.Fuji is
3776m. On the other hand,
Mt.Haruna is 1449m high.

(Mt.Fuiji, height, 3776m)?

core(Mt.Fuji, X, 3776m)
Attribute List

[ staple food |
1: Score(Mt.Fuji, height, 3776m) = 0.48 staple food
Top N 2: Score(Mt.Fuji, population, 3776m) = 0.32 prime mlnlSter
3: Score(Mt.Fuji, principal food, 3776m) = 0.07 height
4: Score(Mt.Fuji, prime minister, 3776m) = 0.02

population
[ : [

Evaluation

comparison
m without filtering
(only pattern matching)
-

mwith filtering

m Evaluation Measure
m Precision
m Recall
m F-measure




Evaluation Results

Candidates: 19,620

m Analysis of 500 samples
m Attribute relations : 216

w/o Filtering w/ Filtering

Precision | 216/500 (0.43) | 210/417 (0.50)
Recall 216/216 (1.00) | 210/216 (0.97)
F-measure 0.60 0.66

Improvement of 6% in F-measure

Evaluation Results

Examples of Attribute estimation
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Evaluation Results

Almost all candidates are estimated
to be in the top 10 attribute
candidates.

@ The score has high recall.

Correct attributes’ ranks

rank 1 2 3 4 7 9 - | Sum

#cand.[164| 39| 7 | 2 1 2 11216

Summary

Set a task of extracting triplets of
(object, attribute, value)

Proposed an approach which
combines patterns with a statistical
measure.

Improved performance with a 6%
increase in the F-measure.

Future work

Strict cooccurrence measure
cooccurrence within a sentence
— cooccurrence in patterns or

dependency pairs.

Smoothing in scoring

m Introduce a word class based
cooccurrence measure into the
calculation of the statistical measure.



