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Cost-effective Search Strategy
for Bootstrapping Lexicon Acquisition
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In this paper, we propose a cost-effective search strategy framework to extract
keywords in the same semantic class from the Web. Constructing a dictionary
based on the bootstrapping technique is one of the promising approaches to har-
nessing knowledge scattered around the Web. Open web application program-
ming interfaces (APIs) are powerful tools for the knowledge-gathering process.
However, we have to consider the cost of API calls because too many queries
can overload the search engines, and they also limited the number of APT calls.
Our goal is to optimize a search strategy that can collect as many new words as
possible with the least API calls. Our results shows that the optimized search
strategy can extract more than 100,000 words with a precision of 0.90 by with
only 2,000 search API calls.
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Fig.1 An overview of CESS framework.
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QueryBuilder (S) {
SS «— 0
while |[SS| < ®
j « rand * |S]|
k ¢« rand
if k < Score(S[j]l)”"y then
remove S[j] from S and add to SS
endif
endfor
Q ¢« combine SS into an AND query
return (Q) ;

}

0 2 Query Builder O0O0O0OQOQOOOOO
Fig.2 Algorithm of the search strategy in Query Builder.
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PatternGenerator (d, S) {
LP « ¢
RP < ¢
P« 0
matchCnt « 0

// Pattern Detection
for each s in S
for each occurrence of s in d
matchCnt « matchCnt + 1
for k = 2 to 50
add k-letter suffix followed by s to LP
add k-letter prefix following s to RP
endfor
endfor
endfor

// Coherence Validation
remove all 1lp s.t. coherence(lp) < WU from LP
remove all rp s.t. coherence(rp) < WU from RP

add all LP-RP pairs <lp, rp> to P

return P

}
0 3 Pattern Generator 00 000000000000 0OOO

Fig.3 Algorithm of local pattern generation in Pattern Generator.
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Table 1 Examples of local patterns.

18545

ey (1) , Keanu Reeves,
(4og% | (12) title="View all posts filed under Keanu Reeves">
: (513) alt="Keanu Reeves” style="text-decoration;”>

(f§14) .htm”>Keanu Reeves</A><IMG SRC=
(f15) “>Keanu Reeves</option> <option value="
(1516) /“>Keanu Reeves</a></i><br/> <li><a href="

mfss
(34.6%)

—may (f§7) <br><em>Starring Keanu Reeves</em><br>
(1::5 5%) (f58) - Keanu Reeves<br>
: (f819) <br>  </strong> Keanu Reeves (19

format O htmlODOOO0OOO0OO language 00 0000000000000 OOO end
Oo0o0ooo jpO0O0OOOO

4.1 0O000OO0OOOOOOO

000oo0ooo0oOoU0oOo0ooOO0D0oOoUO00OO0DOO0ObOOODOOODOOOD
0px000000000000000A0O0O0OUOOOOODODOOODOOOOODO Actor
goooooooOoOoOoOoOOO 30000000000 bO 2000000000ODDODOO
0001000000000 1,00000 WebOOODODOOOOO 100000000000
goodoobobobooooooobbbboodoodbobbbboooooLbDbo
O0o00ooooooo % ooo0o0oooooo0ooooooooooooooog
00 (u,#)=(05,5) 0000000000 200000000000000O0ODOO0ODO

00d ActorJdgooobobobbbbboooo1ooboooooooonobo
000 HTMLOOOOOOOOOOOOOOoOO0ooO0o0oooooooooooooo
o0m, 0000000000000 000o0ooo0oo0oooooUoogoooDo 1o
000000 title0 00000 at 000000000000 0OO0O 20300000000
O00o00 HTMLOOOOOOOOOOOOOOOO0O0OooOoooooooooooo
034.6%000000000000000000O00O0 (A)OOODD400000OO0ODO
0000 (OPTION) OO0 s000000000UOULOODO0OLDOUOODOOOOO
OO0 (L)00oo0oooUOooUooUoOo(Tb)o0Lo0oUUO0UDOOOOeLOOO
ooooooo %b0o0oUo0oo0o0oUo0oooUoLooUoOoULOUoLDoDOoOoO
00000000 155%00000000000000000000Starringd 00000
oooooooo0oOoooMooooo-00oooo0oooooo 8gmoooooao
goooobovoooooooooooooooooooOooyCoooooooooo

000000000 0O0oo0OoO0 Vol.1l No.1l 36-48 (June 2008)

30,000

{8 25000 [N TN

% N —a

e =V e
—A— 04

% 15,000 r,,/ /\\o —— 5

i

| 10,000 =

A :é:/

!

%

5,000

0

0 1 2 3 4
BRREI NS A—2y
04 0O000O0OOO0OODOOCOOOOOOOOOOO
Fig.4 Final size of seed sets based on different search strategies.
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Table 2 Overview of experimental result in different languages and domains.
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Table 3 Example of search result for single seed queries.

The Official Jamie Foxx Website
http://www jami .com/

Jamie Foxx
http://www.imdb.com/name/nm0004937/
The Official Jamie Foxx Website
http://www.jamiefoxx.com/music

Actor

“Jamie Foxx”

The official Titanic site by Paramount Pictures and

Film Twentieth Century Fox.

http://www.titanicmovie.com/

RMS Titanic - Wikipedia, the free encyclopedia

http://en wikipedia.org/wiki/RMS Titanic |
Titanic in 30 seconds with bunnies.

“Titanic”

http://www.angryalien.com/0604/titanicbunnies.html
Welcome to Tel-Aviv/Yafo New Site
http://www.tel-aviv.gov.il/english/home.asp

Tel Aviv — Wikipedia, the free encyclopedia
http://en.wikipedia.org/wiki/Tel Aviv

Welcome to Tel-Aviv/Yafo New Site
http://www.tel-aviv.gov.il/English/ Tourism/Sites/Index.htm

Location

“Tel-Aviv”

Bank of America | Home [ Personal
http://www.bankofamerica.com/index.cfm

Bank of America | Home | About Bank of America
|http://www.bankofamerica.com/index.cfm?page=about
Bank of America | Newsroom
http://newsroom.bankofamerica.com/

Stanford University

http://www.stanford.edu/

Department of Mathematics — Stanford University
http://math.stanford.edu/

Stanford University | Chemistry Department
http://www.stanford.edu/dept/chemistry/

Company

“Bank of America”

School

“Stanford University”
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Table 4 Top 10 local patterns with higher conficence.

A—HhILINEY pt Next | Nseed |Conflipt)
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Table 5 Optimal parameters in each domain.
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