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Technical Term Acquisition from Web Document Collection

ATSUSHI IKENO,"itt YOSHITAKA HAMAGUCHI," EIKO YAMAMOTO/f
and HITOSHI ISAHARA® 11t

This paper proposes a method to acquire new terms statistically, and also to label them as
technical. The process is designed to be simple and fast because the resulting terms are to
be added to the dictionary in use for practical systems. Term acquisition process is mainly
composed of candidates selection and “unithood” checking. Term candidates are selected on
the condition that they appear repeatedly in certain documents and also used widely in the
entire corpus. The candidates are further selected by their “unithood,” the appropriateness
as a word unit, using the function dependent on the connection strength to the connecting
morpheme. The label of a term is estimated by expanding the labels of its constituents.
Simple expansion method according to the labels of the last constituent and the constituents
labeled as technical, achieved 90% accuracy and 60% recall. Introducing the notion of “label
affecter,” named for the constituents of already-discriminated terms, and affecter expansion
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method raised the recall to 90%, while accuracy became 60%.
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Fig.1 Technical term acquisition process.

clone¥0Bluesilk®® 0000000000000
0000000000000 00Cyclone O Bluesilk
00000000000 MO000000000o
000000000000000000000000
0000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000
00000000000000000000000
000000000000000000000000
00000000000 0000000000000
0O0o0Oo0oo0oooo
0000000000000 0000000000
000000000000000000000000
000000000000O000
000000O0OWebhOODODOOODOOOOOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
01000000000000000000000
00000 WebOOOOODOODOOOOOOODODO
000000000000000000000000
000000000000000000000000
000000000000000000000000

Y Bluesilkk 000 0000000000000 000O0

June 2006

gboooooboooooocOooooobooooonon
goooooooooobooobooooooooo
goooo0O0 WebOOOOOODOOODOOODBOO
gboooooobooooboobooooooooooooo
goooooooooooooboooooooooo
gooooboooooooooooooooDbonoo
goooooooooboooobooooooobonbo
gbooooboooooooo10o0o0d
ooooo200 webOOOOOOOOOOOOO
goboosboooooobooooooooooood
000400000000050000000

2. 0000

21 O O
2.1.1 0ODOOO
00000000000000000000000

oooooo?"70000® 0000000000

000000000000000000000000

000000000000000000
O00O0OWebOOOODOOOODOOOOOOOO

000000000000 0000000000...0

000000000000000000000000

0000000000000 00000000000

0000000000000000000000000

000000000 O0D0000000000
2.1.2 0000000
00000000000000000000000

000000000000000000000000

000000000000000000000000

0000000000000 O0O0Oo®Y000000

O0oo00Oooooo
00001000000000000000000

000000000000000000000000

00000000000000000 ngram 000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

000000000000000000000000

0000 ngram00000000000000OO

ooo0oooooo
22 0O O
2.2.1 0000000000
000000000000000000000 n-



Vol. 47 No. 6

gram0 ZOOOOOOOOOODOO

NOWebOOODOODDOOOOO

ml(Z)0ZO0O0DOOOOOO

cf(Z)YUWebODOODOOO ZOOODO

df(z)DzUOoDOOODOOOO

df2(z)0z 0O 200000000000

idf (Z)0 logN — log(df (Z))

cd(Z)0Zz0OOOODOODOODOOOO
000000000000 000ooon

222 0D0O0OCO

0000000000000 0000000000
0000000000000 0000000oogon
0000000000000 00000000000
0000000000000 000000O000Og
000000D000Ooooon
00000000000000000000000
Ongram000000000000000D0O0O
000000000D000000000000000
0000000000000 00D0DOoOooooog
0000000000000 D0DO0DOonoooog
0000000000000 00D0Doonoogog
000000000000 00000000000Og
0000000000000 0000000Oonoog
0000000000000 00000000o0o0
0000000000D0000ooOooooooog
000000000000000000000000
00000000000000000
0000000 0000o0Doooooo
(1) ODODOO

0000000000000 00000000oo0
00000000000 00000000o0oooog
000000000000 000000 200000
0oOooDoOoooOoog

000000000000 0D00D000ooog
000000000000000000000000
000000 df2/df 0000000000000
00000000000df2/df 00000000
oooooo'Yooooooooo000O00oOn
0000 df2/df 00000000000
0000000000000 000000oooog
0000000000000 0000oooooog
0000000000000 00000oooogog
0000000000000 00000000000
000000000000 000000Ooooooog
000000000000 dffef 00000000
000

Web OOOOOOOOOOOOO 1719

gooooUoooooOooUooOooooooooo
00ooooooo dfe/df 0000 df/fef 000OODO
joooooooooooOoOoOoooooooooo
ooooo
000oooooooooooooooog
00000000 unigram OO 10-gram 0000
00o0oooooooooo
OD000Do0o0DoOdf2/df 00O df/ef DO0ODO
goooooopOoOoOooopooooooooooo
0o0o0o0oooooo 0.2 < df2/df < 1.000.2 <
df/cf <080000000OOO
joooooooooooooooooooooo
0000000o0o0o0o0ooooooog n-gramO0O
0o0oooooooooon
(2) DOODOO
00000000000 unithoodd 000 0¥00
00o0od00ooooooooooooooooon
O000o0oO0OoOdoon RScore O LScore OO
goooooodoooooooooooooooo
0000 Cvalue’™ 0000000000 RScore
O LScore O C-valueDOOOOOOOOOOODO
oooo

jooooooooooOoo 2000000000
O000ngram000000000000O0OO

0 n-gramd Sy, =M,;..M, 0000M,; 000
0000008 0ngram 00000000 M; O
0 M; 000000000 M;,...M; 000000
e R<j<n0O0O0RScore(Si;) > RScore(S1j-1)
e 1<i<n-—LOOOLScore(Sin) > LScore(Sitin)
OO0O0OROLO1<LROL<nOO0O0OO0O0OOOO
gooooooooooooooooooooooo
oo
gooooooooooOooooo10ooooon
Joooooooooooooooooooooon
Joo000o0ooooooooooooooooon
00000 ngram 00000000000 OOOO
000000ooooooooooogoooooooo
gooooooO0ngram0O00Q0QOOOOOODOO
g0o0ooooooooooooooooooooo
O00OO0ngram 00000000 OCCOCODODOODOO
oo0ooooooooooo

RO LO10000D0OOOODODOOO S,00
0o0ooooo0oooooooooooooooon
00oooooooRrR=100006,, 000000
00 1000000000o0oo0oooooooon
0000000ooooOooL=10000000



1720 goooooooo

goob100obboooboooboog
oooboo0 ngram0O00 000 000O0DOO
000bOOooooooonD M=«“007"0 Mx=“00
0’0M;=“00"0000R=10L =10000
RScore(Si3) O RScore(Si2) O
e RScorel00_000_O000>RScorel 00 000
RScore(S12) O RScore(Si1) U
e RScore000_0O00OO>RScore0d 00O
000000 LScore(Siz) O LScore(Sas) O
e LScore0 00 _O000_O0O0O>LScored 000 _O0M
LScore(S23) O LScore(Ss3) O
e LScore0 000 _O000O>LScored0 00O
Joo0DbOo00oooobOooobObooooooooo
0000000000 RScored LScore 00000
000 s0000000O0DOO0ODODOOOd
1. log(mi(Z) + 1) xlog(cf(Z)) x (1 — 1/cd(Z))
2. log(ml(Z) + 1) x log(cf(Z)) x cd(Z)/(cf(Z) +
cd(2))
8. log(cf(2)) + cd(2)/(cf(Z) + cd(2))
4. idf(Z)x (1 —1/cd(2))
5. idf(Z) xcd(Z)/(cf(Z) + cd(Z))
goboodlgoobobooboooobooboooboo
4000000000000 00O0OO0O0OO
100000000007 0000000000
Joooooooobbooooooooooooo
Cwvalue 00O OODOODOOOOODOODOODOOO
O000CvalveOODOOOODOOODOOODOOODOOO
gbobooboboobbooboboooobobooo
gooooobbobobbbooooooooboboobo
gobo0oboboooboboobobooboobooo
goobooooo
1000000000 10 log(ml(Z)+1) 0000
00ZOOOOOOOOODOMmMO 20 log(ef(Z))
dooooooozoooooooooooooog
30 1-1/ed(Z))00O0O00OD0O0OOOODOOO
000Do000o0ooOo0o0oooooOooboooo
O0DO0o0bOO0o0bOOoooOobOOobooboooooo
gbobooooboobooboobobbooooo
gboboooobooboobooboboobooo
goobobooboboobooobooboobooboobooo
oboobooobooboooboobobobobooo
0obob40000000000O00O0O
200000001000 0000000O0DOO0
goooooooo0oo0ooooboooooooon
cd(Z)/(cf(Z)+¢cd(2)) 0DD0DD00O0OOO0
goO0300000bO02000000000000

June 2006

O000On-gram OO000OO0OO0OO0OOOODOODO
ooo
4000000010000 000O0O0O00O00OO
gOooDo0ooOoooooOobooOoboDoobooooo
000 4df(z) 00000000000
500000004000000000000002
O0DO000O000DOoOOoDOOoOoDoOoboooOono
pooobooobobooo
(3) 0000000
goboooboobobooboobbobooboo
pOOo0o0o0oOooobboooooooooooboo
ooo
e S1.=M,..M, 00000
df(My)/N > 0000 df(M,)/N > 000
gooos,oooood
Joooo0 « 000 pO 100000000
oooooooo
go0oo0o0oo0o0obOobOO0obOOooDOOoDoOOmooog
joo0bO00mmobOoOo0oDbDOobbOoOoDboOooo
poooobooboboboboobobboboo
gooooboooboboobobouooboobooo
gooodbooboboboboobobobobooo
OobooDo0obooOooOoOooDooboooooooo
OooDodo0OooboooOobooobobobooboono
Jo00000Oo0o0obooOOoOooooOoooog dfd
O0DO000O000OO00O0DOoOoOoDoOobooooo
000000000 ¢f 00D0DO0ODOOO0ODODOO
gooooboobooboobooobooboo
000 «=0.10=0003000000
23 0O g
gOds000b0boooboooboboobobobooo
Joo0Do000oooo0o0o ROLOOODDOOOOOOO
Jo0oooooon0o ROLODOD KOOODOOD
K=100000ngramOOO0OOOOODOO
O0oo0do0OOobOO0o0obOOobDOoOobOo 10boboa
0O0DO0000O0OoOD0oOOo0obOOooOoooOOobooOono
0O0000DD0ObOO000o0obObOOoOoOoooboOooa
goobobobooob100bbOo0obobdd n-gram
pooobbooobboobobooobobooon
O00K=n—-1000000000000000OO0
0000000 LScore 0000000000 RScore
gooodb1l100boobobooobobobobooo
Ooooo0ooOOobDbOOo0obOOoOooooo1oooo
00o00o00oo0oooooboobOobooOoooooo
gob0o0oooob00o0obDOobO ngramO OO 00
0 0000DbOO000O0OK=10000



Vol. 47 No. 6

Web OOOOOOOOOOOOO

1721

02 00000000O00DO0OOO0D
Table 2 Number of estimated terms.

0o [ ooo 0o [ ooo 0 (B-A)
Al | 1,194 (1,185) Bl | 1,778 (1,695) 584 (510)
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A3 | 5,293 (5,233) B3 | 6,205 (6,012) 912 (779)
A4 | 14,173 (13,670) | B4 | 15,216 (14,347) | 1,043 (677)
A5 | 12,482 (12,064) | B5 | 13,409 (12,727) | 927 (663)
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Table 3 Recall and inclusion rate of existing
technical terms.
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Table 5 Technical term discrimination results.
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Table 6 Results after using “label affecters”.
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