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Introduction

» In this paper, we report various strategies for query
expansion (QE) in the NTCIR-8 IR4QA subtask.
We submit the results of twelve runs from the
formal run.

» The results of twelve runs include cross-language
Information retrieval from English to traditional
Chinese, from English to simplified Chinese, and
from English to Japanese in the official T-run, D-run
and DN-run.
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Introduction

2. Query translation :

—
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Source Query
(English)
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(Simplified Chinese )
(Traditional Chinese)

Translation
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Target Query
(Japanese)
(Simplified Chinese )
(Traditional Chinese)

Result
(Japanese)
(Simplified Chinese )
(Traditional Chinese)



Introduction

» [N our previous works, Su et al. [2007] adopted
online translation website services as a fixed
dictionary and Wikipedia as a live dictionary to
translate query terms. Their method can translate
Out Of vocabulary (OOV) terms efficiently.

» Lin et al. [2008] purposed a method that
combines OKAPI BM25 and Wikipedia anchor
texts for query expansion.
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Introduction

» |In this paper, we combine Su’s and Lin’s methods
In our system. Then we add more QE from
Wikipedia and the result of QA analysis.

» In the additional runs, we use a topic web crawler
to get more related web pages and extract more
keywords to be the candidates of QE.
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Introduction

» Finally, we make use of Wikipedia, a good
Information resource, and topic crawler, to extract
more keywords to be the candidates of QE, to
Improve our precision in CLIR.
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Our Translation System

» Translation system flow chart:

Dictionary Based

translation
Target
Query Terms |
A
—
7 57
Source Query 4 o o
Query Shpaks
Segment > aorsy |
segment result TR
WIKIPEDIA
The Free Encyclopedia
Wikipedia
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Wikipedia Translation

» Wikipedia is a multilingual encyclopedia on the
web and is composed and edited by volunteers all
over the world. Anyone can edit or create new
articles.

» Total has more then 15 million articles in 270
languages. The numbers of articles still grow up.

» Retrieved from May, 2010

Languages Articles
English 3,285,662
Japanese 674,217
Chinese 307,698
29 languages >100,000
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Wikipedia Translation

» Wikipedia translation method:

The Free Encyclopedia

_navigation

= Main page
Contents
Featured content
Current events
Random article

Amavale
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article | discussion JE edit this page | | histor

Support Wikipedia: a non-profit project. |

rom Wikipedia, the free encyclopedia
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The North Atlantic Treaty Organization (NATO)
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Online Translation Website

» Google translation:

Translate

GO(_}S [em J Text and Web Translated Search Dictionary Tools

Translate Text

Criginal tesxt:

[ would like to know abont the
incident that happensd with the

Translation: English » Japanese

Hld » AL EETHRELSEHICD
LTI T L LB E T e

Nepaleze Eoval Fanily.

English ~| » |Japanese ~| | Translate

2010/6/16

Suggest a better translation

Arabic
Bulgarian

| Catalan
Chinese

(Simplified)

Chinese
(Traditional)
Croatian
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Greek
Hebrew
Hindi
Indonesian
ltalian
Korean 13
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Query Expansion

» Query expansion is an important technology in IR
systems since it can increase recall value.

» There are two major approaches:
» Thesaurus
» Pseudo relevance feedback

» We combine these two methods in our
experiments by treating Wikipedia as a kind of
thesaurus.

2010/6/16 £ 16



Our Retrieval System

» Retrieval system flow chart:
» Stepl

Query Pseudo
translation Relevance
Terms ﬁback
First Result
» Step?2 /

Query /N-/ram s '
translation g s
Query Terms

Terms s WIKIPEDIA
The Free Encyclopedia

Extraction terms

» Step3

Calculate Query Modified
terms weight Expansion Query

Final Results
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Wikipedia Query Expansion

» In Wikipedia, every entry has links to related
entries or other relevant web pages on other
websites.

» The anchor texts of the hyperlinks must be
related terms. Therefore, we treat these anchor
texts as candidates for guery expansion.
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WIKIPEDIA

The Free Encyclopedia
navigation
= Main page
= Conterts
= Festured content
= Currert events
= Random article

search

ey

interaction

u About Wikipedis

= Community portal
m Recent changes
u Contact Wikipedis
u Donate to Wikipedia
= Help

toolbiox

= et links here
= Related changes
m Upload file

= Specisl pages

= Printable wersion
= Permanert link

= Cite this page

languages
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Entry
t project.

From Wikipedia, the free encyclopedia
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guide is available. Fesmarny 2008

Nepal (Mepali: 37 40 [ne'pacl] thelp-intey) is 2 landlocked country in South Asia. |t is bordered by the People's Republic of China to the

north and by India to the south, east and west. The Himalaya mountain range runs across Nepal's northern and western parts, and eight o |

the world's ten highest mountaing, including the highest, Mount Everest, lie within its borders.

Historically, what is now MNepal was made up of many small kingdoms. The modern state was farmed with the Unification of Mepal by
Prithvi Marayan Shah on December 21, 1768, Until 2008, Nepal was a kingdorn. Mepal is now a federal democratic republic.®! Its recent
history has invalved struggles for democratic government with periods of direct monarchic rule. Fram 1996 until 2008, there was a Civil
War between government forces and guerrillas of the Communist Party of Mepal (Maaist).

On December 28, 2007, the Interim Parliament passed a bill and declared Mepal to be a Fedaral Democratic Republic. The first meeting o
the Constituent Assembly officially implemented that declaration on May 28, 2008,

Mepal is a multi-cultural, multi-linguistic and multi-religious country. For a relatively small country, Nepal has a diverse landscape, ranging
fram the humid Terai plaing in the south to the mountainous Himalayas in the narth, Ism
is practiced by a large®™ =™ majority of the people, but the country also has 2 stror
Buddha Siddhartha Gautama is located in the Terai, one of the three regions of Meps

The capital Kathmandu is the largest city in the country. The official language is Mepali and the state currency is the MNepalese Rupes
(NPR).

Mepal's flag is the only national flag in the warld that is non-quadrilateral in shape. The blue border on the flag of Mepal signifies peace. The
red in the flag stands for victory in war or courage, and is also color of the rhododendron, the national flower of Mepal. YWhile the curwed
moon on the flag is a symbol of the peaceful and calm nature of Nepalese, the sun represents the aggressiveness of Nepalese warriors.

Contents [show]

| Long Content

Etymology

Nepal Bhasal Link & Anchor Text I ——
The ward "Mepal® is believed by schalars to be derived from the word "Nepa:" which refers to gdnm, the present day

Kathmandu “alley. With Sanskritization, the Mewar word Mepa became Nepal. ™ The Newars of present day Mepal, refer to all the
inhabitants of Kathrmandu valley and its peripheries (called "MNepa:") before the advent of Shah dynasty. The Nepal Sambat calendar,
narned after this Mewar kingdorn and devised 1100 years ago, is a national calendar uged in MNepal and testifies to its antiguity.

Ne Muni

2 Login/create account

[Expand]

Coordinates: O 2E°32 M 8644 E

This article may require copy-editing for grammar, style, cohesion, tone or spelling. ¥ou can assist by editing it now. A how-to

ol Alwari== a1 Iure
Sanghiya Loktantrik Ganatantra Nepal
Federal Democratic Republic of Nepal

Flag Emblam

Motto: "Mather and Matherland are Greater than
Heaven"

Anthem: "Sayaun Thunga Phool Ka"

Kathmandu (Mepali FTETEH
) ramasmie

Capital
[and largest city)

Official languages

Recognized
regionsl languages

NEnmunnmn

Mepali |

Iaithili, Mepal Bhasa, Bhajpuri,
Tharu, Gurung, Tamang,
Magar, LAwadhi, Sherpa,
Kiranti and anather 100
different indigenous
languages.
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Pseudo Relevance Feedback

» The pseudo relevance feedback method extracts
relevant terms from the result of the first retrieval and
uses them as expanded queries to retrieve documents

again.
Original Query: Term1 | | Term2
First Retrieval Top 100 Documents
Documents: \
Expanded Query: | Terml | | Term2 | | New Term1 || New Term2 |
Second Retrleyal Final Results
Documents:
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Candidate Weight

» |In official run, we used TF-IDF to select 50
expansion terms from Top 100 relevance

documents.
2 mk Ex. term “university” — tf = 1000
25t df = 800
idf =Iogdﬁf term “CYUT” — tf =100

df = 20
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Ranking Method

» The ranking method is Robertson’s in our system
IS the standard OKAPI BM25 algorithm.

. Vo (kD (K, + Dot
SIm(Q. D)= 2 W )k +at)

(r+0.5/(R-r+0.5)
(n—-r+0.5)/(N-n—-R+r+0.5)

w' = log
K= kl((l—b)+bi)
avdl

k1=1.2, k3=7, b=0.75
2010/6/16 25
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Topic web crawler

» Topic web crawler is a Web spider program that
can retrieve only the documents related to a give
topic.

» This kind of crawler iIs called focused crawler or
thematic crawler.

» The key difference of a focused crawler to a
general crawler lies on the ability to find more
related document among all available links.

2010/6/16 28
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Topic web crawler flow chart

—
—

JE
Target Query Terms

Online Search
Engine
(Collect Seed URL)

-

Using Crawler to
fetch URL related the
Query Terms

Page filter to extract
Anchor Text
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Topic web crawler

» Retrieval system flow chart:

» Stepl
Query Pseudo
translation Relevance
Terms R Feedback

First Resul
» Step2 /
Target Topic Extracting
et T —» terms form
Query Terms craudler
web pages

» Step3 /

Calculate Query Modified
terms weight Expansion Query

Final Results
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Experiment Result

» We use NTCIR-8 ACLIA IR4QA Subtask data
sets run experiment.

» Document sets:

2010/6/16

Language File name Number of Year
the docs
Chinese UDN 308,845 2002-2005
(Simplified)
Chinese Xinhua 1,663,517 2002-2005
(Traditional)
Japanese Mainichi 377,941 2002-2005

32
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Experiment Result

» We use NTCIR-8 ACLIA IR4QA Subtask data
sets run experiment.

» Settings of official runs:

Run Type Mean

T-run-01 Use only QUESTION field in Topic files as query terms

T-run-02 Adding more terms from answer type analysis of CCLQA to the first setting
D-run Use the NARRATIVE field in Topic file as the query terms

DN-run Combine the terms in QUESTION field and NARRATIVE field as the query

terms

33




Official Runs

» The performances of official runs(CS/JA results
BEFORE bug fix.)

Run MAP M-Q M-nDCG
EN-CT-T-01

EN-CT-T-02

EN-CT-D-03 0.1362 0.1509 0.321
EN-CT-DN-04 0.1486 0.1667 0.3516
EN-CS-T-01

EN-CS-T-02

EN-CS-D-03 0.1445 0.1674 0.3622
EN-CS-DN-04 0.1562 0.1817 0.3933
EN-JA-T-01

EN-JA-T-02

EN-JA-D-03 0.1023 0.1027 0.2565
EN-JA-DN-04 0.0999 0.0985 0.2449
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Additional Runs

» In the Additional Runs, we have to process two
experiments.

» Experiment 1: using different proportion in QE term
from Okapi and Wikipedia.

» Experiment 2: using different proportion in QE term
Okapi and topic web crawler.

» Through to analysis different proportion in QE
term from Okapi and other source, to known
which one of QE terms as candidate for query
expansion can help CLIR to improve precision.
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Additional Runs
» Experiment 1_CS-runs .

» EN-CS using Okapi QE have better performance.
» Many T-runs are better than D-runs and DN-runs.

» Wikipedia QE is helpful in T-Runs.

Okapi QE : Wikipedia QE(QE term=50)
Run 100:0 § 90:10 § 80:20 § 70:30 § 60:40 §50:50 § 40:60 | 30:70 | 20:80 | 10:90 0:100

CYUT-

0.2006§0.1984 §0.199980.2014§ 0.2003 §0.1965§0.1948 | 0.1926| 0.186 | 0.1865 | 0.1707
EN-CS-T
CYUT-

0.202 §0.2014§0.203180.2028 0.2005 §0.2001§ 0.196 |0.1941| 0.1894 | 0.1943 | 0.1806
EN-CS-T(QA)
CYUT-

0.1601§ 0.1575§0.15668 0.156 §0.1538 §0.1472§0.1434(0.1421| 0.1386 | 0.1291 | 0.1136
EN-CS-D
YUT-
N.CS.DN 0.1696§0.1668 §0.1673§0.1655 0.165 §0.1572§0.1565|0.1563| 0.1546 | 0.1489 | 0.1311

2010/6/16
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» Our MAP of the EN-JA run was much lower than

Additional Runs

» Experiment 1_JA-runs:
» EN-JA using Okapi QE have better performance.

the other runs.

Okapi QE : Wikipedia QE(QE term=50)

Run 100:0 §90:10 1 80:20 | 70:30 | 60:40 | 50:50 | 40:60 | 30:70 | 20:80 | 10:90 | 0:100

CYUT-

0.1628 §0.1636 ) 0.161 § 0.1603 §0.1594] 0.1561 | 0.154 |0.1515| 0.1428 | 0.1321 | 0.1034
EN-JA-T
CYUT-

0.1617 §0.162500.1601 0.1594 §0.1583] 0.155 |0.1528(0.1503 | 0.1414 | 0.131 | 0.1024
EN-JA-T(QA)
CYUT-

0.0881 J0.0928§0.0929§ 0.0917 §0.0907] 0.0893 | 0.0877|0.0849 | 0.0822 | 0.079 | 0.058
EN-JA-D
CYUT-
Nuppy | 00857 [0-090400.08951 0.0904 0.0905] 0.0875|0.0851| 0.0822 | 0.0813 | 0.077 | 0.0569
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Wikipedia only are quite close.

Additional Runs

» Experiment 1_CT-runs:
» EN-CT using Okapi QE have better performance.
» The MAP of QE terms from Okapi only and

» Wikipedia QE is helpful in EN-CT.

Okapi QE : Wikipedia QE(QE term=20)
Run 100:0 | 90:10 §80:20 § 70:30 @ 60:40 § 50:50 20:80 | 10:90 0:100

CYUT-

0.1738(0.1738 §0.174680.1762§0.1782§0.1768 0.1704} 0.1667 | 0.1648 | 0.153
EN-CT-T
CYUT-

0.1938(0.1935 §0.1943§0.194880.1971§0.1959 0.1911§ 0.1877 | 0.1842 | 0.1697
EN-CT-T(QA)
CYUT-

0.1382]0.1406 § 0.141 §0.137980.139580.1396 0.1352) 0.1313 | 0.123 | 0.1137
N-CT-D
YUT-

0.1559(0.1567 §0.1571§0.156580.1567§ 0.1555 0.149 | 0.1427 | 0.1343
N-CT-DN
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Additional Runs

» Experiment 2_CS-runs .
» EN-CS runs using Okapi QE have better performance.
» Topic web crawler QE is more helpful in EN-CS.

Okapi QE : Topic web crawler QE(QE term=20)
Run 100:0§ 90:10 §80:20§ 70:30 § 60:40 §50:50 20:80 | 10:90 | 0:100
CYUT-
0.2006§0.205 §0.2077§0.2071 0.1865 |0.1846 | 0.1729
EN-CS-T
CYUT-
0.202 §0.2073 0.1932 (0.1937 | 0.1767
EN-CS-T(QA)
CYUT-
0.1601§0.1638 §0.1641§0.1652 0.1496 |0.1447 | 0.1343
EN-CS-D
YUT-
0.1696§0.1707 0.1609 [0.159 0.1472
N-CS-DN

2010/6/16
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Additional Runs

» Experiment 2_CT-runs
» Topic web crawler QE is more helpful in T-runs.

» The MAP of QE terms from Okapi only and Topic web
crawler only are quite close in D-runs and DN-runs.

Okapi QE : Topic web crawler QE(QE term=30)

Run 100:0 | 90:10 | 80:20 | 70:30 | 60:40 | 50:508 40:60 §30:70 | 20:80 | 10:90 | 0:100
CYUT-
0.1735 [0.1769 [0.1791 |0.1801 |0.1816 }0.18240.1839 p.1808 [0.1793 [0.181 |0.1682
EN-CT-T
CYUT-
0.1946 [0.1995 [0.1999 [0.2021 [0.2024 §0.204400.206 |.2003 [0.1972 [0.1974 [0.1798
EN-CT-T(QA)
CYUT-
\orp | [PA1375 01388 01431 0.141 10.1457 |0.1461§0.1449 P.1462 (0.1413 [0.1409 (01275
YUT-
0.1566 [0.1589 [0.1588 [0.1614 [0.1654 §0.166980.1676 P.1667 [0.1651 [0.1651 [0.1508
2010/6/16 [EN-CT-DN 40
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Conclusions

» In this paper, we using Wikipedia and Google
translation to translate query terms, and using the
results of QA analysis to add more target query
terms.

» Main of the query expansion terms to extract
terms as anchor text from Wikipedia and using
topic web crawler extract more keywords to be
the candidates of QE.
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Conclusions

» In additional runs, the experiment 1 result to show
using the Okapi terms can improve the performance

of MAP, especially for EN-CS and EN-CT.

» In the experiment 2 result to show using the topic
crawler terms better than Okapi terms, therefore to
prove topic crawler can help the retrieval system to
raise the performance.
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Conclusions

» In the future work, because of the question types
of the IR4QA task increased from 4 in NTCIR-7 to
9 In NTCIR-8. This change makes the task more
difficult.

» Therefore, we think of the IR system must use
more information on the question types, such as
building classifiers to relate documents to
particular question types.
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