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Abstract

This paper describes KUNLP system for the
English-Korean cross-language information retrieval
track in NTCIR-3 workshop and some experiments af-
ter the workshop. Query translation method based on
the bilingual dictionary and the document language
corpus was used. To automatically transliterate some
proper nouns such as Korean person names, Korean
place names, and Korean company names, we have
constructed the bilingual biographical dictionary, and
collected the corresponding trangations of Korean
place names and Korean company names. We submit-
ted a monolingual run and three cross-language runs,
which used only a description field of each topic as
a query. Cross-language runs were classified as to
whether query expansion was used and whether man-
ual trandliteration was applied. Comparisons between
cross-language runs show that query expansion is use-
ful in the English-Korean cross-language information
retrieval and trandliteration also improves the system
performance.

And additional experiments after NTCIR-3 work-
shop show that the Korean query which consists of the
best trandlation equivalents for English query terms
is more effective than that consisting of two or more
trandlation equivalents. In addition, including English
acronyms and initial words in the Korean query is
helpful to retrieve Korean documents.

Keywords: English-Korean cross-language informa-
tion retrieval, query trandation, query expansion,
guery trangliteration.

1 Introduction

Although there might be many issues related to
English-Korean CLIR, we focused on a query ex-
pansion and a proper noun transliteration. It is well
known that query expansion improves the CLIR sys-
tem performance [1][2][6]. However, there had not
been studied about the effect of the query expansion
in English-Korean CLIR as far as we know. There-
fore, we have investigated whether query expansion
was also effective in English-Korean CLIR. In devel-
oping an English-Korean CLIR system, proper nouns
cause a problem for the query translation because they
are usually not in a bilingual dictionary and can’t be
translated into Korean. To solve the problem, we try
to devise a method of the automatic construction of
a bilingual dictionary which includes Korean person
names, Korean company names, Korean place names
and transliterated English equivalents.

The paper is organized as follows: Section 2 de-
scribes the architecture of KUNLP system, which con-
sists of query term extraction, query expansion, query
translation, and document retrieval. We present of-
ficial result of NTCIR-3 workshop and analysis in
section 3, and additional experiments after NTCIR-3
workshop in section 4. Finally, section 5 presents our
conclusion.

2 Architecture of KUNLP System

KUNLP system retrieves Korean documents rele-
vant to English queries by performing following steps:
query term extraction step, query expansion step,
query translation step, and document retrieval step.
Figure 1 shows the architecture of KUNLP system.

At the query term extraction step, English collo-
cations are recognized by looking up English dictio-
nary which has the information of English colloca-

For the task of the English-Korean cross-language tions as well as words, and the stop words are removed
information retrieval(CLIR), which retrieves Korean from the English query. The Okapi relevance feedback
documents by using English queries, we try to trans- method[5] was adopted to expand the English queries.
late English queries into Korean by looking up a bilin- At the query translation step, we collect every possi-
gual dictionary and then to retrieve Korean documents ble Korean equivalent of English terms according to

using the translated queries.
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the English-Korean dictionary, and then select feasi-
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Figure 1. Architecture of KUNLP System

ble equivalents based on the co-occurrence informa- Table 1 shows the term extraction process with an
tion between Korean words. Some proper nouns thatexample. The words in a collocation are linked with
are not in the English-Korean dictionary are translit- hyphen(-), such asSouth-Africa”.

erated. Finally, we search the documents relevant to

a translated Korean query as well as an original En- 2.2  Query Expansion

glish query using the Okapi model[5]. Each step is

described in detail in the following subsections. We expand queries before the query translation pro-
. cess. We use the Okapi relevance feedback method to
2.1 Query Term Extraction expand English queries. The English corpus used for

] query expansion is Financial Times corpus extracted
In this paper, query terms mean words or col- fom TREC corpus , which is similar to target Korean
locations which seem to be useful to search docu- corpus, KEDO10, for the set of economic newspapers.
ments. Query terms are extracted by performing fol- 14 expand a query, we first retrieve English docu-
lowing processes: query word tokenization, colloca- ments relevant to an English query based on the Okapi
tion recognition, and stop words removal. The remain- gyo5. Every term that occurs in more than one docu-
ing terms in the query are regarded as query terms.  mant among the top 10 documents is sorted accord-

The tokenizer separates special symbols from j g 5 jts relevance weight, which is calculated as
words and filters out the special symbols. English col- follows][5]:

locations were recognized by looking up an English-

Korean dictionary which has English collocation in- N R

formation as well as the word information. And fi- RW(t) = Tflognj — log (Tt) —logV (1)
nally, we removed the words belonging to a list of

stop words, which consists of article, pronoun, propo- where RW (t) represents the relevance weight of the
sition and so on. The list of stop words also includes termt related to the relevance feedbaékthe total
the words irrelevant to the user information need, such number of the relevant documents(the valuRdf 10,
asretrieve, document andreport, which we manually  since we used the top 10 documentsthe number of
picked out from English queries. the relevant documents in which tetnoccurs,N the
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Table 1. Example of Query Term Extraction

query Retrieve reports on background and administration
(NTCIR Topic 001) of Mandela, the president of South Africa.
tokens Retrieve reports on background and administration
of Mandela the president of South Africa
collocations South-Africa
stopwords Retrieve reports on and of the

] query terms

| background administration Mandela president South-Africa |

size of the collection;,; the number of the documents
which contain the termy, andV the size of the vocab-
ulary.

And then the terms that belongs to the top 10 ranked

whereBioDic represents the English-Korean bilingual
biographical dictionary,S;,, the set of Korean last
namesSy,, the set of Korean first names, afg,iqpic

the set of Korean syllables. Table 2 shows some ex-

terms and whose relevance weights are larger than 0amples of English-Korean biographical dictionary en-

are added to the original query. For example, the
English query is expanded to include ternidel'son,
ANC, Congress..." at the NTCIR topic 001.

2.3 Query Trandation

Translation equivalents are collected by referring to
two English-Korean dictionaries: a biographical dic-
tionary and a general dictionary. The English-Korean
biographical dictionary includes Korean person names
in English and their Korean transliterations. English-
Korean general dictionary includes Korean transla-
tions of general English words.

At English-Korean CLIR, English queries may have
Korean person names (e.&im Il Sung, Kim Jung
I1), and hence the English-Korean biographical dictio-
nary is required. The biographical dictionary is used
to transliterate the Korean person names written in En-
glish into Korean.

The English-Korean biographical dictionary was
automatically constructed using English-Korean syl-
lable mapping table (i.e. Kim" - " Z", "1I" - " &,
"ung™-" 4J”). Korean person name consists of the
first name and the last name (i.eKim Jung II” con-
sists of the first nameJung II” and the last name
"Kim"). In Korean, while the number of the last names
is about 100, the number of the first names is very
large. Fortunately, the first name usually consists of
one or two syllables and every possible pair of syl-
lables constitute the first names. And then, we con-
structed the English-Korean biographical dictionary

tries. The name of LN type consists of only the last
name, the name of FN type only the first name and the
name of LN+FN type the last name and the first name.

Table 2. Example of English-Korean bio-
graphical dictionary entries

| English | Korean| type |
Il Sung A A FN
Jung I Ad FN
Kim Kl LN
KimllSung | Z<¥€A | LN+FN
KimJung Il | 739 [ LN+FN

Translation equivalents of terms that are not Ko-
rean person name are collected by looking up an gen-
eral dictionary. The information of Korean place
names(i.e. Pyongyang, Seoul) and Korean company
names(i.e. Hyundai, Samsung) are required in case
where Korean documents are retrieved using the En-
glish query. Hence, we added the information of Ko-
rean place names and Korean company names to the
general dictionary.

The English terms that are not in the two bilingual
dictionaries are transliterated manually. For example,
"Mandela” in the NTCIR topic 001 was transliterated
as "zr-d 2}" manually.

After collecting the translation equivalents of the

by connecting the first name and the last name. Theduery terms, the plausible translation equivalents

method of constructing the bilingual biographical dic-
tionary can be summarized as follows:

BioDic = S, U an U (Sln X an)
an Ssyllable U (Ssyllable X Ssyllable)
S = {Lee-o] Kim Z, Park-8}F ...}

{I-¢,2ung-4, ...} (2)

Ssyllable

are selected by the co-occurrence information. We
adopted a weighted mutual information(wMI) as a co-
occurrence information. Because MI prefers the word
pairs that the frequency of each word is very low, we
used a weighted MI instead of MI. For each Korean
word, we calculate a weighted MI with other words at
a sentence in Korean text collection. The target Ko-
rean corpus, KEDO10 corpus, is used as the Korean
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text collection. Equation of a weighted Ml is followed:

wMI(wy,ws) = log(f(wy,ws))x MI(wy,ws) (3)

Pr(wy,ws)
MI(wy,wz) = logm
where wM1I(wy,ws) represents weighted Ml be-
tween a termw; and a termws, f(wy,wsy) the fre-
guency thatw; andws co-occurred in the same sen-
tencesPr(w;, ws) the probability thatv; andw, co-
occurred in the same sentences, &dw, ) the prob-
ability of w;.

4

Two translation equivalents are selected for each
query term according to the cohesion of the translation

equivalents, which is calculated as follows:

n mi
Cltei;) = Z Z wMI(te;j, tex) (5)
k=1 ki =1

whereC'(te;; ) represents the cohesion of fhh trans-
lation equivalent ofi-th query termte;;, n the num-
ber of query terms, andh;, the number of translation
equivalents of thé&-th query term.

2.4 Document Retrieval

After translating the English query into Korean, the

documents relevant to the query are searched. Englist
guery as well as the translated Korean query are used
since Korean documents sometimes include English

terms, such asWTQ”, ” GATT”, and "APEC".

For Korean terms, just noun words were sent to the
retrieval system, which are extracted by Korean POS

tagger[3](hereafter HanTag). And for English terms,
all English terms except stop words were used.

Korean document retrieval system uses the Okapi

BM25(2,0, 0.0, inf, 0.8) formula including the length
normalization controlled bi=0.8.

3 Official Resultsand anlysis

We have submitted one monolingual run and three
cross-lingual runs using only description field:

e KUNLP-K-K-D-01(hereafter KKDO1): a mono-
lingual run without query expansion.

KUNLP-E-K-D-01(hereafter EKDO1): a cross-
language run without query expansion.

KUNLP-E-K-D-02(hereafter EKD02): a cross-
language run with automatic English query ex-
pansion.

KUNLP-E-K-D-03(hereafter EKDO3): a cross-
language run with automatic English query ex-
pansion, and manual transliteration of the terms
that are not in two bilingual dictionaries.

Table 3 presents the official results of four runs.
Figure 2 shows recall-precision curves and Figure 3
shows the average precision per query.

Table 3. official results

relax rigid
Run | avg.P.| R-prec.| avg.P.| R-prec.
EKDO1 | 0.1422| 0.1933 | 0.1306| 0.1547
EKDO2 | 0.1795| 0.2191| 0.1691| 0.1967
EKDO3 | 0.1987| 0.2374 | 0.1750| 0.2102
KKDO1 | 0.2693| 0.3234 | 0.2292| 0.2693
0.7
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Figure 2. Recall-Precision Curve (Rigid
Assessment)

3.1 Monolingual vs. cross-language

The results show that the monolingual run is better
than the cross-language runs. This is due to the limited
coverage of the bilingual dictionary for query transla-
tion and the query translation error. NTCIR topic 025
is aboutGo game in Asia, and hence one of the most
important terms in the query is terr®bd”. But our dic-
tionary doesn't have any information o&%” in terms
of game meaning, and the suitable equivalent can't be
selected. As a result, our system can't retrieve docu-
ments related to the topic 025.

However, there are some queries that CLIR runs
do better than the monolingual run. Some words in a
translated query may express the user need better than
those of the query for monolingual IR system. For ex-
ample, NTCIR topic 006 is about.fner Caught Fire
in South Korea”, and the Korean query for monolin-
gual IR system includes a Korean woréy"7] 47"(it
means liner”) which doesn’t occur in the relevant
documents. The translated query for topic 006 had
Korean words #j” and " 41 8}"(both mean %hip, ves-
sel”), which do occur in the relevant documents. These
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Figure 3. Average precision per query (Rigid Assessment)

words contributed to retrieving documents relevant to 3.4 I mpact of English query
the topic 006.
We send the original query in English as well as the
3.2 Impact of Query Expansion translated query in Korean to an information retrieval
system because some Korean documents sometimes
The different precision between EKDO1 and include English acronyms and English initial words,
EKDO2 represented in Tabf? shows that the query ~ Such as APEC”", "WTO" and "ANC".  For exam-
expansion is useful for the English-Korean cross- P&, "ANC'" in the NTCIR topic 001 and APEC” in
language retrieval. That s to say, the words that are notthe NTCIR topic 030 affected a retrieval performance.
in the original query but are added to the original query At this point, using English query with Korean query
contribute to the system performance. For example, S8€Ms to improve the system performance. But some
the expansion termNelson” is closely related with ~ Korean documents with English sentences and English
"Mandela” in the NTCIR topic 001, and helps retriev- query terms in query are ranked relatively high. For
ing documents relevant to the topic. Moreover, while the NTCIR topic 001, for instance, the document that
»Mandela” is not in the bilingual dictionary, Kelson” has many English sentences but is not relevant to the
is in and hence plays an important role in retrieving {OPiC is ranked high for EKDO1 run.
relevant documents.
However, the expansion term which is not relevant 4 Post-Submission Experiments
to a user need may have a negative effect on the re-
trieval system. For NTCIR topic 006 aboutiher We made some additional experiments after
Caught Fire in South Korea”, for example, the ex-  NTCIR-3 workshop. In this section, the post-
pansion term Caribbean” dropped the system perfor-  submission experiments are described. A description
mance. field of each topic is used as a query in the experi-
ments.
3.3 Impact of Trandliteration
4.1 IR system based on NE2000
The different precision between EKDO03 and
EKDO2 represented in Table 3 shows that transliter-  Our IR system had utilized HanTag to extract Ko-
ation in the English-Korean cross-language retrieval rean noun word$ at NTCIR-3 workshop. However,
contributes to system performance. The proper nounstagging all words by HanTag causes the IR system
usually play an important role in IR. For example, NT- to be slow. On the other hand, extracting only noun
CIR topic 001 is about Mandela, the president of words by Korean noun extractor(NE2000) leads to be-
South Africa” and the most important term in the topic  ing faster IR system than using HanTag. According to
is t_he proper nounMandela”. So, the CLIR _SyStem term "ANC was included by query expansion.
which cannot transliteratéMandela” in the topic can- 2We consider only noun words among Korean words as index
not be expected to perform well. terms.
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[4], the extraction speed of NE2000 is almost 17 times ing relevant Korean documents. So, we tried to ex-
faster than that of HanTag. amine whether english words are helpful to retrieve
Therefore, we evaluated two IR systems, one of Korean documents.

which is based on the HanTag and the other of whichis  The effect of English words on English-Korean
based on NE2000. Table 4 shows that the performanceCLIR is provided in Table 6. In Table 6, KQ means
of two systems is similar in monolingual information Korean query consisted of translation equivalents, EQ
retrieval. English query, and EW English acronyms and En-
glish initial words. While English query with Korean
query(KQ+EQ) drops performance, English acronyms
and initial words with Korean query(KQ+EW) con-
tributes to performance improvement.

Table 4. Performance of NE2000 and Han-
Tag in monolingual IR

relax rigid Table 6. Effect of English Words

avg.P. | R-prec.| avg.P. | R-prec. relax rigid
NE2000| 0.2634| 0.3139| 0.2415| 0.2656 avg.P.\ R-prec. avg.P.\R-prec.
HanTag | 0.2693| 0.3234 | 0.2292| 0.2693 KQ 0.1717] 0.2166 1 0.1464| 0.1743
KQ+EQ | 0.1516] 0.1922 | 0.1304| 0.1581
KQ+EW | 0.1807 | 0.2221 | 0.1564 | 0.1743

NE2000 is adopted to extract Korean noun words
in the following experiments because IR system based
on NE2000 is faster than that of HanTag and the per-
formance of two systems is similar. 4.4 Query Expansion
4.2 Number of Translation Equivalents The overall results of query expansion are shown in
Table 7. English query is expanded by adding W top
ranked words from R top ranked documents at Finan-
cial Times Corpus in TREC data. Table 7 presents that
query expansion always improves the performance of
the system and the best performance is achieved at
R=10 and W=40.

We have selected two translation equivalents for
each English query term, where korean words with a
similar meaning are included in Korean query. But,
there is the problem that korean words irrelevant to a
query might be selected during the query translation.

Hence, the performance of system need to be eval-
uated according to the number of translation equiva-

lents. Table 5 shows the results.

Table 7. Effect of Query Expansion

relax rigid
Table 5. System Performance according avg.P. [ R-prec.| avg.P. [ R-prec.
to Number of Translation Equivalents W=0 0.1807] 0.22211 0.1564 0.1743
R=10,W=10| 0.1950| 0.2343 | 0.1700| 0.1953
relax rigid R=10,W=40| 0.2126 | 0.2554 | 0.2005 | 0.2134
s TR e o) NS 010 s ol C1oe
best one| 0.1717 | 0.2166 | 0.1464 | 0.1743 — ‘ : : :
besttwo| 0.1350( 0.1740 | 0.1221| 0.1576
all 0.0703| 0.1151| 0.0751| 0.1028

5 Conclusions

In Table 5, "best one” denotes selecting only one
translation equivalent per English query term, "best  We have developed a English-Korean CLIR system
two” two translation equivalents, and "all” all possible for the NTCIR 3 workshop, based on the query transla-
translation equivalents. We can observe that choos-tion approach using two bilingual dictionaries. When
ing the best one translation equivalent for each English translating an English query into a Korean query, a
query term is desirable. bilingual biographical dictionary is used to handle
proper names. Furthermore, Korean place names and
Korean company names are also added to the general
dictionary.

Some Korean documents include English words, @ When we compare the results of three cross-
and hence English words may be effective on search-language runs, we realize that query expansion and

4.3 English Wordsin Korean Document
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transliteration in the English-Korean CLIR can im-
prove the system performance.

And additional experiments after NTCIR-3 work-
shop show that choosing the best translation equivalent
for each query term and utilizing English acronyms
and initial words with Korean query improve the sys-
tem performance.
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