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Topic Expression of Words using Web Documents
for Unsupervised Language Model Adaptation

Ryo MASUMURA ,! SEONGJUN Hanm 1
and AKINORI ITof!

We are developing a method of Web-based unsupervised language model ada-
patation. In the previous Web-based LM adaptation, search queries are com-
posed from the automatic transcription of the input speech. However, it is dif-
ficult to gather documents that contain OOV words because the search queries
do not contain any OOV words. For selecting relevant keywords from the tran-
scription, we propose a method that associate each noun in the vocabulary
with Web documents downloaded by that word. The downloaded documents
are used to estimate the topic of the transcription. From the unsupervised LM
adaptation method, we confirmed the effectiveness of the proposed method.

1. 0O0ad

goooooooboooobooooboooONgramOO0OO0OoOoOoOoOoOoODDOO
ON-gramOO00O0OOO00O0O0OOCOO0OOO0O0OCOOOOCDOOOOOOOOOOO N-gram
gooooooooooooooooooobobooooooooooboooooooooOog
O00000000000000ooooogd (Out-Of-Vocabulary word) D OO OO OO0
doobobobooooooboooobooooooboboooooboo0ooooooobooOoboOo
ooobooooooobooooooboobooooooboboOooooobooOoboooooboobo
00000000000000000000Y00000000000000000000
oboooobobooobooooooo

000000000000 00000000D00U00U0O World Wide Web(O O Web)
O00?0WebO00O00D0 10000000000000000000O0O0O0OOOO0O0O
ooO0OO0O0O0O0CcoOOOWebOOOOOO WebOOOOODOOOOOOOOOODOOO
OO0 WebOOOODOOOODODOOODDOOODODOGoogleD YahooOODOOOOOOOO
gooooboooooooooooooobooooobooooooooobooboooooobOoo
goooboooooooooooooobooObooooooooooooobooboOooooonoo
goooooOoOoOOOOOODODOODODODODOOOOO0OO WebOOOOOOOOOOOO
000000000Y0000000000000000000000000000000
goooooobooooooobooobooooooobooooooooobooooboboOoooo
goooooooboooooboooboooooooooooobooboobooboboo
gooooobooooboooboobooooboooooOooobboooDboobooOoOoobboOooDo

gboboooobooboooooboooboobooobooooboobooooooooboon
goooboooooooooooooboboooooboooobooooooooooboooan
ooob WebOOoooooooboobobooooooooooooboooobboooooo
doooooooooooooooooooooobobo0oooobooboOoooooboo
ooobooodoooooboooooboooooboobooooboobooooogooooDooo
goooobooooooooooobobooooooboboooooobooOooOooobOobooOoOobOobo
gooooboobooooooobooooooooboooboOoOoOob0ooobOObOoOoooDObOo

t1 000000000000
Graduate School of Engineering, Tohoku University

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooooooooooboooooooboobooboobooooboboboooboOoD
ooo
gooooobooooooooobooooooboboooooooboooooooooDoboo
ooooooooooooooooooooboooooobooooooooooooonoa
goooooboooooobooooooboooooooboooooooboobooboonoa
gobbodooboooobobooooooboooooboooboooooo

2. 00ODOO0OoOooo

2.1 WebOOOOOOOOOODO
WebOOOOOODODOOOOOOOOODOOOOODODODO WebOOOOODOODODODOO
OOWebOOOOOOOOOOOOOOODOOOOOOOOOODOOOOODODOOOOO
goooboooooooooboooooooooobooboOooooboooOooooDbooDbODboo
goooooooooooboooooooooooboobooobooooooobooDooDboo
goooooooooboooooooboooooobooOooOoooooOobooooooooDobooo
gobooooobobooooooobooooboooooooon
ooooOoooooboboobooDOOobD boomooobobOobOOooooooon
gonoooooooooooooooooooboooobooooooooooooooOoo
goooooooooboooboooooboooboOooooobbooooOooooboOoOooobooD
O000O0OWebOOOOO 10 URLOOCOOOOOOOOOODDOODOOCOOOOO
0000000Y0000000000000000000000000@00000000
O0ooo0o0oooO0o00o0ooooO0D0o0oooo0DOOo0O0OooOoD0O WebdODO 10 URL
coobooooobooooooobbobobobOoOoboobo10ooboobooOobbObOoOoooooboDoo
oooooooooooooooooooooooooboboboboboOoooooooooomO
goboooobbooobboooooooooobooooog
gbobooooooobooobooooodoooooboOoooOooo0ooDooOoon
goooooooodoboooooooooboooooobooboooooobooocobOoooobooboo
gobooodoobooobooboooOo0oomoodoobocobooooOoooOooooono
obobooboooooooboooooboboooobooooooobooOoo

x1 00 11000000000000C00O0O00O000DOOO0OO0OOOOO0COOOOOOOO0O0OOO0GCO00O0
0000000000000000 (http://d.hatena.ne.jp/keyword/0 O)

Vol.2010-SLP-82 No.18
2010/7/24

Web Document

| ]

document vector
— 5
/ - ﬁ Topic representation
Word /' of a word
N o Web search engine
Sendal S N

U LU

-

01 WebODODOOODOOODOODOO

Fig.1 Topic representation of a word using Web

22 OJO00O0OO0OOOOOOOOOO

go00o000O0oo000o00oo0oo0o0obo0o0ooooobo0oO00o0o0oo0ooooobooono
go000oooooo WebOOOOoOoOoooooooooooooooooooooooo
0000000000 OO0000000bO WebOODOODODOOOOOODOO WebOODO
go0o0oo0oooooooooooooo0ooo0o0Dbbbbo0o0oo0o00n0 WebOoooag
O0o00000O00oO0oO0o0oOo00o0oO0o000o0oo00o0oo0ooO0obo00o0ooOoo0o0oooOoooooboOoa
00 WebOOGOQOOoOoooooooooOoooooooooooooooooooooo
(0 1O

000D0000o00ooooooooo tff 0000000 OOOO0ODOO DODODO
000 wdOoOoood TD(w)DDDDDDDDDDDD

T (w) = tfo(w) - log ——— (1)

aF(w)

th(w)[I[IDEI[IDD pDOOOOooa wDDDDDDdf(w)D[ID wOOOOOOOO
goodooobooooooooddoboid0wOoOoOoOooOoooooooooao df(w)
O000ONO WebOOODODOOOOOOOOOOOOOOODODODOOO

go00d00ooooooooooooooooooooooooboooooooooooo
JoddooowioooOoooooooo WebOOQOQOGOoOoQOooooooo s000 Web
oooooa D%/VthideDDDDDDDDDDDD fi(W)DDDDDDDDDDDD

(© 2010 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

fi(W) =[Tp;i (w1),., Tpi_ (wr)] " (2)

oooooooowoooooooooooO WebODOOOOoOOoOoOOOOOoOOooo T
O0oo0oo0oooo0owoooooooooooooo F(W)OOUooooo
gooo

FON =2, Rl ®

000o0oo0o F(W)OUDOOOOOODOOODOOODOOOOOoOoDoOOowooo
gooobooooooocdoooobooboooooobooboOooooboooOooobooooooDooboo
goooobooodoboooooooboooboooooboOoboOooOoOoooDOoOoOoooOoDboOno
gooooooon

23 0OO0OO0OO0OO0OO0OOO0ODOOOODObOO

goboooooooooboooooooooooboooOoobooobooboOooooDoboOoo
gooooboooooooobooooboooooboooooboooboooooooon
000 WebOOOOOOOOOOODODOODOOOOOWebDOOOOOOOOOODOOO
00000000000000000000000000%Y0000000000000
00 ipadic*> 0 wnidic®*000000000000000000000000O00O 287715
goooooooooooOooODOOOODODOOOODODODOOOO WebODOOOOOOOO
0000000000000 00000 Yahoo! Japan OO OOOOOODOOOOOOO
00000000000000000 Yahoo! API® 00000 Yahoo! APIODODOOO
ocoooioooO0O0O0O0ObO0O0O0O 100000 URLOOOOOOOODO

000000 2877150 0000000000 Yahoo! Japan OO OOOOO0OOOO0O
goboboooooooboooboooboooooooobooooooooboobo 20
Oo00 2877is0000000000000000C0COOO0O0O0O0COwwwdODODOOO 480
O URLOOOOOOOOOOOO0OO0O0O0O0O0O0OWebOOOOOODOOOOOOODODOO
ooo0O0o0o0oo0ooooOobOO0oO010URLOOOOOODOOOOO0OOCOODOOOO 500
OO0 1000URLOODOOOOOOOOCOODOOODOOOO020000000000000

*2 http://chasen.aist-nara.ac.jp/stable/ipadic/
*3 http://www.tokuteicorpus.jp/dist/

Vol.2010-SLP-82 No.18
2010/7/24

1E+11
1E+10
1E+09

_ 1E+08
£ 1E+07 AN

2 1E+06 \\
100000 ~—
8 10000 C
1000 AN
100

10
1

0 50000 100000 150000 200000 250000
Rank

02 DOooooo
Fig.2 Web hit number

01 0D0o0oOooooooooo
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Table 2 Detail of experimental condition
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Table 3 Example of selected keywords
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Table 4 Experimental result

Number | Acc (%) App OOV (%) | Recall (%)
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Table 5 Consideration of retrieved OOV words
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