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Abstract

We participated in the English-Chinese CLQA
task with the following procedures. An English
question was first classified asto its answer category,
and then rendered into Chinese in three ways. raw
text trandlation by MT, extracted entity translation by
our web-trandation algorithm, and web-assisted
guestion expansion followed by MT and entity web-
trandation. A combined Chinese question is formed
that retrieves the top 100 sentences from the target
collection. Candidate Chinese entities are extracted
from the sentences and ranked for answer-hood
based on a combination of five sources of evidence:
category, frequency, proximity, web, and similarity.

Results show that when only top-1 answers are
considered, 25 questions are answered correctly out
of 200 with supporting documents, giving an
accuracy and MRR of 0.125. When unsupported
answers are included, these measures improve to
0.165. If top-5 answers are considered, accuracy and
MRR attain values of 0.325 and 0.1968. When
unsupported answers are also included, these
measures improve to 0.415 and 0.257.
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1 Introduction

Question-answering (QA) attempts to extract
exact answers from documents to satisfy a question.
[1]. Cross language QA (CLQA) additionally allows
users to pose questions in a source language different
from the target document language. The language
pair we studied was English-Chinese. Previous
investigations have studied CLQA among European
languages in CLEF (e.g. see participantsin [2]), and
between Hindu and English [3]. NTCIR-5
environment involves 200 questions and a large
Chinese collection whose characteristics are
described in the Overview paper of this proceeding
[4]. The questions are limited to factoid questions
only. There are many approachesto QA varying from
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Fig.1 CLQA Processes

more language understanding oriented to highly
statistical oriented. Our approach is in the latter
category. This paper is organized as follows: Section
2 describes the process for our CLQA experiments.
Section 3 documents the resources we employed.
Section 4 describes our method of ranking the
candidates and selecting an answer. Section 5
summarizes our experimental results. Section 6 has
our conclusions.

2 English-Chinese CL QA Processes

We approach the CLQA problem with the flow
diagram shown in Fig.1. Since it is easier to analyze
English language than Chinese and there are more
tools for it also, we perform as much processing as
possible with a given source English question. In
Fig.1, four operations were done when an English
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question QF is received: (1) determine its answer
class — e.g. does the question require a person or
numeric for its answer? (2) trandate the raw English
guestion to Chinesg; (3) extract entity names from the
guestion and trandate these to Chinese using our
web-trandation procedure — this increases the chance
of getting correct trandations to entity names or
terminology present in the question; (4) expand the
English question by twenty terms via web searching
and then translate to Chinese — the web is regarded as
an al-domain thesaurus, and this helps to enrich the
question with more related words.

A Chinese query Q° was then constructed by
concatenating all of the above three trandations (5).
This query is used to do sentence retrieval from the
target Chinese collection via our PIRCS engine, and
the 100 top sentences are returned (6). Entities are
extracted with their class tags from these sentences.
The entities are then ranked based on five sources of
evidence to be discussed in Sec.4. The top ranked
candidate becomes our answer to the question. If
extraction does not result in any candidate from the
top 100 sentences, we assume no answer exists. This
did not occur in these experiments.

3 Resourcesfor English-Chinese CLQA

As dluded to in Sec.2, a number of resources
were employed to complete the CLQA task. Some of
the resources we built in-house, and others we rely on
external sources. These are discussed in the following
subsections.

3.1 Question Classification

An important issue in QA is to discover what a
guestion wants. Initialy, we intended to discover
more refined question classes based on the categories
provided by the Cognitive Computation Group at the
University of Illinois, Urbana-Champaign (http://I2r.
cs.uiuc.edu/~cogcomp/Datal) which has a total of 50
categories. This was done by POS tagging a question
using MXPOST (http://www.cogsci.ed.ac.uk/
~jamesc/taggers/M XPOST .html),  followed  with
parsing by Collins parser (http://people.csail.
mit.edu/mcolling/code.html). Our program detects
keywords like ‘Who', ‘When', ‘Where', ‘Which’,
‘What', ‘“How’ in a question, and the noun phrase(s)
following it. Based on the words in the nearest noun
phrase, relevant entity word lists and simple
heuristics, we detect the possible answer class to an
English question. Later, this may provide better
evidence that a selected candidate from retrieved
sentences satisfies answer-hood. Since NTCIR-5
CLQA task focuses on six categories (person,
location, organization, date/time, number, artifact),
we mapped the refined classes to the first five plus an
‘unknown’ class that catches everything else

including ‘artifact which we did not explicitly
attempt to identify.

We tested this classification procedure on the
training questions (T0O001-T0200), and it provides an
accuracy of about 80%. We believe this is much
more accurate than the other processes to be
discussed.

3.2 MT Software

One of the most important steps for E-C CLQA is
trandation from an English question to Chinese that
can retain the fidelity and intent of the question. Asin
our CLIR atempts, we employ Systran MT
(http://www.systransoft.com/index.html) as the basis
(Steps 2,4) since it can provide reasonable trandation
of common English. Systran Chinese output can be
segmented or not. We used the un-segmented output
at Step 2 and the segmented output at Step 4 to add
variety to the final Chinese question Q° for retrieval
purposes. As examples, we show the trandation
output for questions T1017 and T1057:

T1017: Which Chinese singer isthe first Asian
student of Pavarotti of The Three Tenors?
Systran: JEE [ ST =fL = (LTS B
)= gt ?
T1057: Who isthe first Berlin mayor to publicly
admit that he is a gay?
Systran: LI 1] R G PR eay?

We natice that for T1017, one character of the
trandliteration of ‘Pavarotti’ ([_]) is missing, and that
‘Tenors also has wrong trandation (:£7#d). For
T1057, ‘gay’ failed to get trandated by Systran.

3.3 Web-Assisted Entity Translation

Systran may not translate named entities well,
especially current ones. We augment its output with
our entity-oriented online trandation software
CHINET [5] at (Steps 3, 4). CHINET combines web-
based trandation, and specia tranditeration
procedures for Chinese location and person names
expressed in Pinyin (English). Web-based trandation
employs text patterns that may occur in Chinese web
snippets returned after web querying with an English
named entity or terminology. The English named
entity is extracted from a question using BBN’s
IdentiFinder (Sec. 3.3). Web trandation is idea for
current and popular named entities or terminology. It
is always up-to-date and has good accuracy when
patterns are found. This complements well with
Systran which is a static package.

For example, question T1017 ‘Pavarotti’ was
correctly extracted as an entity, and our web-assisted
trandation gives five dternative results. For T1057,
‘Berlin’ was also extracted and trandated correctly
via web-based translation. These are shown as
follows:
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T1017:
(((PAVARO'I'I'I)))
I
oy ue[
¥
A //Jf'/, /zfgé

T1057:

(((BERLIN))) Fitf

£ //&/;(/@

3.4 Named-Entity Extraction

Our entity trandation (Sec.3.3) works well when
an isolated named entity is given as input. Ordinary
English words or phrases lead to diverse content in
the snippets that are returned. The trandation may
sometimes work but results are unpredictable. Thus,
we employ an entity extraction software provided by
BBN called IdentiFinder [6]. It is based on an HMM
decoder and has facility to extract entities from both
English questions (Step 3) and Chinese document
sentences (Step 7). The software not only identifies
entity objects, but also tags them as to what category
each object belongs to. IdentiFinder can detect five of
the NTCIR-5 six categories except for ‘artifact’.
Section 3.3 showed examples of entities extracted
from the English questions.

3.5 Web-Assisted Query Expansion

If one does direct QA from a callection, then one
needs to retrieve the relevant documents, passages or
sentences that may contain an answer to the question.
However, auser question may not be well-composed,
or it may be short and has insufficient text variety for
a good retrieval. To overcome this, we perform
question expansion before retrieval by using our web-
assisted English-English query expansion software
[7]. This software assumes that the web is an al-
domain thesaurus, and a search engine (Google) was
employed to return relevant snippets based on an
input question. Sometimes, a question is long, and
probing the web with such long questions may return
null pages. We employed a ‘window rotation’
method [7] to break a long question into short
overlapping ones. Fina retrieva list is defined by a
voting process from the multiple lists, and this
defines expansion terms for the input question. We
have employed an expansion of 20 terms.

An interesting observation is that sometimes the
returned expansion terms may actually contain an
answer to the question (in English). Some
investigators previously performed indirect QA (e.g.
[8]) successfully by finding an answer from the web
first, and then locate supporting documents for that
answer from the target collection. This however may
not be as successful in a CLQA environment because
there may be less chance of obtaining an answer in
English pages when the question content is Chinese

information oriented. Moreover, a trandation of a
candidate answer needs to be performed, and this
adds further uncertainty. We instead translated all the
expanded terms (including potential answers) as
question terms for enhancing the Chinese retrieval
process. Later, the trandated expansion terms are also

used to confer evidence of answer-hood for
candidates as discussed in Sec.4.

As examples, the expansion terms derived for
T1017 and T1057 via web-assistance are shown
below. Their trandations later via both Systran and
web-translation are also given.
T1017:
Expansion Terms. pavarotti, tenors, three, luciano,
chinese, concert, domingo, opera, singer, music,
carreras, asian, placido, tenor, china, beijing, jose,
student, singers
Systran: jF1 i 4 A% luciano f/ /g f g

ZpE 5’{%7%’;?} carrerasﬁm?f‘ placido %

2/ jose S =
Web-based Translatlon

(((LUCIANOY))) BT i

n %[77ﬁ 7 7

"GP

RS ———

NI

N

(((PLACIDOY)) /?,";'377“/ Z

AN r}iﬁ E=4 i

Wi

(C =) Ve 3
T1057:

Expansion Terms. gay mayor admit publicly berlin
marriage leshian index who history archive rights
London opinion wowereit klaus report crb most
Systran: R S EEED CUHES AORIRF 15
¢ [ ERRTT F A R R 5 i é"/%ﬁ
wower eit kl aus &7 crb /2
Web-based Trandation:

(((WOVEREIT)))  *#f

(((KLAUS))) JU S

The expansion terms added reasonable context to
both question. For T1017, the focus may have shifted
to the three tenors rather than a student of Pavarotti.
It also does not contain the answer. It can also be
seen that our web-trandation was successful in
tranditerating the modern opera singer’s first or last
names while Systran failed.

3.6 Sentence Retrieval

In QA, it is quite likely that answers are in close
proximity to the related keywords in a question.
Since Chinese sentences in general have dense

information, we decided to compose each sentence as
a sub-document for retrieval with our PIRCS system
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(Step 6). PIRCS uses a probabhilistic retrieval
algorithm that departs from the usual like Okapi by
making use of callection frequency of aterm instead
of document frequency, and one of its combined
retrieval formulae can be reduced to one like that of a
smple language mode [12]. Sub-document
segmentation (having size of hundreds of Chinese
characters) isroutinely done in our PIRCS. However,
this is the first endeavor to do retrieval using sub-
documents of the sentence granularity.

Example sentences retrieved are given below for
the two questions under study. They have been
processed by IdentiFinder for entity extraction.
T1017:
mhn_xxx_20010725_101393901 20010725
/?7/ F<ENAMEX TYPE="PERSON">£7H 1 </ ENAMEX>,~
A7 [ FELENAMEX  TYPE="PERSON">E = J[f12 ) f7"
</ENAMEX>— 151K 4 ¢~zﬁ'y§?ﬁﬁfx/*
VIRNRED 7V ///ﬁ/';??;//fiﬂf//"? P TS A
B JH & G <ENAMEX TYPE="LOCATION"> 1= fr
</ENAMEX>421] 11687 /}f FH<ENAMEX TYPE="PERSON">
& F </ENVANEX> £3 o A LG <ENAMEX
TYPE="PERSON">[Jf 1% /% f7'</E/VA/lEX>,éC‘/%"§7 - e
4 ’3’577"»}74‘ <TIMEX TYPE="DATE"><; % [2 */F/
</TIMEX> F] T <ENAMEX TYPE="LOCATION"> fl1 &5
</ENAMEX> » B1 #L /9 fi — [ i <ENAMEX
TYPE="LOCATION ”>fi§7</ENAMEX>ﬁ%f /e
T1057:
mhn_xxx_20010806_10321190> 20010806 .
FI<TIMEX TYPE="DATE"> 4] F/</TIMEX> » [~
<ENAMEX  TYPE="LOCATION"> f¢1 11 </ENAMEX> ) =<
<ENAMEX TYPE="PERSON"> ?7&%—77 </ENAMEX> 77 i
R o e IR R P A IR
FI[ I8 [l [ o <ENAMEX TYPE="LOCATION"> %
B/ ENAMEX> 7 ] L3RR =

It is seen that in the sentence for Question T1017,
a person entity candidate (= %) is actualy the
answer. Unfortunately, answer selection (Sec.4)
ranks another one to the top and our system failed for
this question. For T1057, a candidate in this sentence
is aso the answer and our answer selection
succeeded for this question.

4 Answer Ranking and Selection

The processes for our CLQA experiments are
described in Fig.1 and explained in Sections 2 and 3
for Steps up to (6). After the top 100 sentences have
been retrieved for a question, one needs to identify a
unique candidate Chinese string as an answer to the
question, or rank for the top 5.

We pass each sentence through BBN's
IdentiFinder (Chinese version) which extracts and
tags possible entity strings with their categories (see
examples in Sec. 3.6). These candidates are captured
in a table for evaluation, together with their source

(DoclD and sentence#) and their rank position during
retrieval. For each candidate, five intuitive measures
were evaluated as evidence of its potential as an
answer.

(a) Categorical Evidence

At Step (1) of Fig.1, the answer category of a
question QF has been evaluated. These classes have
either been assigned to the five provided by
IdentiFinder, or collapsed into an unknown class.
Since the candidates from the retrieved sentences are
also tagged, we used their category agreement as one
source of evidence that a candidate is indeed an
answer. Since both procedures (our question
classification and IdentiFinder) have uncertainty, we
used a graded measure V¢ for this agreement:

if categories agree
else{
if (both are tagged as person or location or
organization) {Vc=5}
else {Vc=1}
}

When the categories between the question and a
candidate sentence entity do not agree and both are
named entities, we give them a medium matching
score (Vc=5) since the process sometimes have
tendencies to mix up the named entities, such as
identifying a location as organization or an
organization as a person. However, the likelihood of
mistaking named entities with other types such as
percent or dateislow, and Vc is scored as the default
value of 1 (no value) when there is mismatch.

{Vc=10}

(b) Frequency Evidence

Each possible candidate may appear in different
sentences. Its sentence occurrence frequency f is also
captured. We assume that, based on repeated
confirmation, the more often a candidate occurs, the
more likely that it is a correct answer. We use the
following measure VT to capture this information:

Vf=1+0.1*log (f)

(c) Web Evidence

At Step 4 Fig.l, an English question was
expanded with 20 terms from the web. These 20
terms not only enrich the question context, but they
might contain the answer (in English) to the question
as well. In previous monolingual work, investigators
do indirect QA by extracting an answer from these
web pages (or other external sources), and later
identify a document or sentence that contains this
answer. Here, we do not attempt to extract answers
from the web pages. However, every candidate
(extracted from the retrieved sentences) is compared
with the expanded terms and separately with the
original translated query Q“* U Q%?, and assign a
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value Vw asfollows:

Vw =1; /*default value*/
if (candidate occurs in trandated origind
question) { Vw =0; }
else if (candidate occurs in trandated expansion
terms)
{vw=2;}

We assume that if a candidate occurs in the set of
expanded terms, it has a higher chance of being an
answer, but that an answer should not appear in an
original (trandated) question statement.

(d) Proximity Evidence

When a candidate is detected in a sentence, we
assume that the closer this candidate is to some of the
question keywords (that appear in the same
sentence), the more probable it is an answer.
Proximity measures are accumulated both preceding
and succeeding a candidate. Suppose multiple
guestion words are found in a sentence containing
one or more candidates. For each candidate, evaluate
a preceding score Vp-pre and a succeeding score Vp-
suc, and the fina proximity score Vp is the sum of
both.

Evaluate Vp-pre score:
for (each c preceding a candidate in a document
sentence)

while (c is a substring of the trandlated
question){
V p-pre+=match-length/

(distance-from-candi date)2 ;
c=c || next_c;

}

Here, c is generalized to a Chinese character, numeric
sequence, or English word). This means a long
sequence of word matching will be given high
weights including its subsequences. A similar
procedure for evaluating Vp-suc is aso done for
patterns appearing after a candidate.

(e) Similarity Evidence

If a sentence has high similarity to the origina
trandated question, its candidates may also be more
likely to be possible answers. Thus, a similarity value
Vs is calculated for each retrieved sentence with
respect to the given question. In determining this
score, the rank of a sentence in the retrieval list is
also used. Let m; (i = 1..5) be the number of word
matches of length i between a sentence and a
question. Then,

Vs = (Yi-1.s m*sart(i))/sart(sentence-length)/rank®#

Vs gives higher value to longer matching words
normalized by the sentence length. We limit the
longest matching length to 5.

There are uncertainties in every step of our
processes. For example, we do not have ‘artifact’ as
an answer category and ‘unknown’ is our catch-all
assignment when classification failed. Trandation
can fail, web expansion terms can be noisy, and
similarity  caculation may be unreiable.
Combination of these five different sources of
evidence (by multiplication) may lead to a more
robust single score for determining answer-hood of a
candidate. All component scores have default value
of 1, so that their absence means they have no
influence in the final score. We made three
submissions differing only in the answer selection
strategy: pircs-E-C-01 uses dl Vc*Vi*Vw*Vp*Vs,
pircs-E-C-02 uses Vc*Vi*Vw*Vp, and pircs-E-C-03
uses Ve Vw*Vp.

5 English-Chinese CL QA Results

Results of our E-C CLQA experiments appear in
Table 1. Table 1a tabulates results of our three runs
when only the top 1 answer is considered. pircs-E-C-
01, which makes use of all the evidence for answer
selection, returns the better result of 25 correct out of
200 (accuracy 0.125). Number of unsupported
answers in top 1 position (8) is also better than the
other runs. If unsupported answers are aso counted
as correct, the accuracy becomes 33/200 or 0.165.
The three runs are very close to each other, with
pircs-E-C-03 performing better than pircs-E-C-02.
The best monolingual CC-CLQA result has Top 1
accuracy 0.375, and 0.445 when unsupported answers
are also counted correct. Our best CLQA run is about
1/3 of the monolingual accuracy. Trandation
inaccuracy probably accounts for a large portion of
this deficiency.

Table 1b tabulates results when the Top 5 answers
are considered for evaluation. Here, pircs-E-C-(i) i=1
to 3, and pircs-E-C-u-(n+3) are pairs differing only in
whether Top-2 to Top-5 answers were returned or
not. Counting the additional 4 answer sets in the Top
2 to Top 5 positions give pircs-E-C-u-04 an extra 40
correct answers and an extra 10 unsupported. This
leadsto aTop 5 accuracy of 65/200 = .325, and

RunlD— pircs E-C-01 E-C-02 E-C-03
Right[1] 25 23 24
Unsupported[1] 8 5 6
Accuracy 125 115 12
MRR 125 115 12
Top5 125 115 12
Accuracy+U .165 14 .15
MRR+U .165 14 15
Top5+U .165 14 15

(a) Only Top 1 Answer
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runs— pircs- E-C-u-04 | E-C-u-05 | E-C-u-06
Right[1] 25 23 24
Right[2] 14 15 13
Right[3] 14 14 12
Right[4] 6 6 4
Right[5] 6 8 9
Unsupported[1] 8 5 6
Unsupported[1] 6 3 3
Unsupported[1] 1 1 2
Unsupported[1] 2 4 1
Unsupported[1] 1 1 1
Accuracy 125 115 12
MRR .1968 1913 .1865
Top5 .325 .33 31
Accuracy+U .165 14 .15
MRR+U .257 .2315 .2296
Top5+U 415 4 .375

(b) Includes Top 1-5 Answers
Table 1a,b: Results of CLQA Runs

Top5+U accuracy of 83/200 = 0.415. When Top 5
answers are considered, pircs-E-C-u-05 has a dight
edge over pircs-E-C-u-06: e.g. MRR for pircs-E-C-u-
05is.1913 vs.1865 or pircs-E-C-u-06.

According to results, the 200 questions are
distributed as. person 80, location 53, organization18,
number 16, time 20, artifact 13. With Top 1, our E-C-
01 has 25 correct answer distributed as shown in
Table 2. Thus, the best recall values are organization
(22%), location (17%), time (15%) and person
(8.8%) categories. When one accumulates the Top 2
to Top 5 entries, taking the precaution of removing
duplicate answers that have been seen in earlier
ranks, location and organization categories still have
the best recall values followed by time and person.
At Top 1-5, recall of person category however is
more than 2.5 times of that at Top 1 rank.

per |loc |org | num | time | artif

Given 80 | 53 | 18 16 20 13

Top 1l 7 9 4 1 3 1
Yrecall | 88| 17| 22 63| 15 7.7

Topl-2 13 | 12 5 2 4 1
Yrecall 16| 23| 28 13| 20 7.7

Top 1-3 16 | 17 5 2 5 2
Yrecall 20| 32| 28 13| 25 15

Top 1-4 17 | 18 6 2 5 2
Yorecall 21| 34| 33 13| 25 15

Top 1-5 18 | 19 6 2 6 2
%recall | 23| 36| 33 13| 30 15

Table 2: pircs-E-C-01 Recall Results

6 Conclusion

Our experiments with 200 questions showed that
it is possible to provide English-Chinese CLQA
capability using the available tools. However, result
based on using Top 1 answers only is low (accuracy
0.125). Top 1 poses a very strict condition. If one
relaxes the restrictions to Top 5, accuracy improves
to 0.325. Just as in CLIR, trandation accuracy
probably accounts for much of the deficiency.

Acknowledgments

We thank BBN for providing the IdentiFinder entity
extraction software used in this experiment.

References

[1] Voorhees, EM & Tice, D.M. The TREC-8
question answering track evauation. In:
Information Technology: The Eighth Text
REtrieval Conference (TREC-8). NIST Specia
Publication 500-246. pp.83-105, 2000.

[2] Magnini, B, Romagnoli, S, Vallin, A, Herrera, J,
Pefias, A, Peinado, V, Verdgo, F & de Rijke, M.
The multiple Language Question Answering
Track a CLEF 2003. Avalable at:
http://clef.iei.pi.cnr.it/

[3] Sekine, S and Grishman, R. Hindi-English cross-
lingual question-answering system. ACM TALIP
2(3):181-192, September 2004.

[4] NTCIR-5 CLQA Overview paper, this volume.

[5] Kwok, K.L, Deng, P, Sun, H.L, Xu, W, Dingtl,
N, Peng, P. & Doyon, J. CHINET — a Chinese
name finder for document triage. Proc. of 2005
International  Conference on  Intelligence
Analysis. Available at: https://analysis.mitre.org/
proceedings_agenda.htmé#papers.

[6] Bikel, D.M, Miller, S, Schwartz, R &
Weischedel, R. A high-performance learning
name-finder. In: Proc. on Conference of Applied
Natural Language Processing, 1997.

[7] Kwok, K.L, Grunfeld, L, Sun, H.L & Deng, P.
TREC2004 robust track experiments using
PIRCS. In: Informaion Technology: The
Fourteenth Text REtrieval Conference TREC-
2004. Available at:
http://trec.nist.gov/pubs/trec13/papers/queens-
college. robust.pdf

[8] Brill, E, Lin, J, Banko, M, Dumais, S & Ng, A.
Data-intensive  question  answering.  In:
Information Technology: The Tenth Text
REtrieval Conference, TREC 2001. NIST
Specia Publication 500-250. pp.393-400, 2002.

[9] K.L. Kwok. Improving English & Chinese Ad-
Hoc Retrieval: A Tipster Text Phase 3 Project
Report. Information Retrieval, 3:313-338, 2000.



