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Terminology Recognition System based on Machine
Learning for Scientific Document Analysis

Yun-Soo Choi" - Sa-Kwang Song™ - Hong-Woo Chun' - Chang-Hoo Jeong' - Sung-Pil Choi"

ABSTRACT

Terminology recognition system which is a preceding research for text mining, information extraction, information retrieval, semantic
web, and question-answering has been intensively studied in limited range of domains, especially in bio-medical domain. We propose a
domain independent terminology recognition system based on machine learning method using dictionary, syntactic features, and Web search
results, since the previous works revealed limitation on applying their approaches to general domain because their resources were domain
specific. We achieved F-score 80.8 and 6.5% improvement after comparing the proposed approach with the related approach, C-value,
which has been widely used and is based on local domain frequencies. In the second experiment with various combinations of unithood
features, the method combined with NGD(Normalized Google Distance) showed the best performance of 81.8 on F-score. We applied three
machine learning methods such as Logistic regression, C4.5, and SVMSs, and got the best score from the decision tree method, C4.5.

Keywords : Terminology Recognition, Text Mining, Machine Learning, Information Extraction
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7o ® & 7|HEe] FE ATENL VIATE VIEE AgtE 71He #&38 #AEolE FEtde ATI6-17
olg3le FAA V|YWES Hgss WyEo] Atsel gt AA T T A FRFEE QA FEE $H T A
oH14][16]. dwrH o HEgo AE 94 FAL #F 7] T80 7tEAE ddste wAlE FEstd Ass @ Al
= T3 gk AojgA] FEEAME Fote] AEso FH HE R =
AEES F55t= A9¥, 7549 &9 FE J¥=o o WA, FREo] PiEE dubdon w4 We FA 9
sto] ohFe EAA WHE ol &3t 4 $R goj5d A HS o] gslo] F&slEd|, <E 1>2 ol ATENA &9
S Foste Ados Fadrh TR FEZY AMEE FHEY FEIHEES ek
2o A2 HHES £ Yo FHEol5e &4 Daille et. al.(1994)[1]19} Dagan and Church(1994)[7]% v
o] 7|9k gt $H gofo] HEAE FAHEE v AgAQ FHEIES FE3hv LEE ARG,
2 FARSE 7 Aok AA, " o 487 4 e €971 € gEo] =2 HETNS $HE FE30
TR B 54 g3 A&l A Aol dIFE Herh 2 ANzdo] AA A 3E(precision) S F7HA71ANE thokst
dE E9], Joachim Wermeter (2005)[10]2] A& &A1 A3 4o FJHEs XFsHA Katr] wiol AdE&(recal)s 7
ol A vl AR g0l “t cell response”7} 2,4103], AE-goj¢l AA7)1E= 8o 9t} Justeson and Katz(1995)[9]+%= Tk
"long terminal repeat’ 4343 ¥, FHENETL 3 AEESS £4sE gy HEES Adsda, o] T
o E2 “t cell response”7b HE-&ol?l “long terminal = oro] e wigE JA S-S ZHAF AN HAEEL
repeat”ell H]a] HE&olm A4HE el =H =4, 5 A7tk Franzi and Anaiadou(1997)[11]1& ©] ¥+ ZHZ
g Eoke] MERof Ao o] WA 9lof, thYdt z@ste] <E 1>9 vpAEt Po AAE AAY, Y35}
word Eeh A% Jlg TS AS] ojd. AAEe 230717 A% A2e BElE Agksieln
HEA B mEAAE o AR qtes gop teoz, 9lsh 2o Fu §o| 3 AuS Bg3 FF
Bge vl G, SR, wd, ma S HIR AR Tl g A gu gojl gol AFAE BT BAT 2 )
& EdozRYH AFZLEAE <Ay 95ty AFEE At 7uk BE Ao s Ad ).
AP ) AR ARE T|me R BA Fokd FHA A
B2 A A ARE & I Eo] FHo g 7E . B BEAT
A& %%‘5}% fé»% gl 1A WE ARbeta, i ~ Mutual Information
TRAUN 227 A9 TA AR ALSE WHA Church and Hanks(1990)& ¥ ¥} 7bs] @uge A
Al bt 3}7] ¢9ste], MI(Mutual Information)g A8+ tH2).
B =Ty AL T 2 2%dAe dEdTEA
TheFE BAH dEgol A4 Wl st 7lesta, 3% Plz,y)
olAE 2 Ao Atk FANY Ao A4 A~ Mita,b) = logy 5350y M
glof e AAls] drech 4ge s Ay 9 A8
ol thate] 7|Estal 5P e A8S Ptk A7o14, zoh yt fojFmE TASE wojolw,
P(z)E @0l z9 £d%E, P(y)e wo] yo 2385,
2, #H o3 P(r,y)E w0l z¢ y7} 3 2dste F5L B3
AEgo] AHgddel #d d7e FRENES FE3e - Log Likelihood-Ratio
‘T H §o] FF(candidate term extraction) ¢l ‘gof Dunning T.(1993)2 275 &3 g WellA w2 Hle
7} @9 (termhood assignment) 2oz FEHATH A 2 Z¥ste golsd g8l A% 7tsAE gdetr] fst
BoAdge Ae Trgo] FE3E FAHS AXA i 7 o Likelihood-RatioE A&} tH4].
(E 1) =HE0 F& mH of
AR ) FHgol 22 g e
Daille et. al. (1994) gijI\; closed filter
Dagan and Church (1994) N+ closed filter
Justeson and Katz (1995) ((AdjIN)+|(((AdjIN)*(NPrep)?)(AdjIN)*))N open filter
Frantzi, Ananiadou and H. Mima .N+N YA+ AR ANTS
’ (AdjINoun)+N

(2000)

((AdjIN)+I((AdjIN)* (NounPrep)?)(AdjIN)*)N

A
x




Mz,y) = alog(a) + blog(b) + clog(c) + dlog(d)
— (a+0b)logla+b) — (a+¢)logla+e)
— (b+d)log(b+d)— (c+d)10g(c+d)
+ (a+b+c+d)logla+b+c+d)

A A, o= ¢ yrt WA EHSE AL bE =z
=

=4 o ‘ﬂ'
=4 A, ey FHE A de oo yrh & 0
=

- Dice Coefficient

F. Smadja et. al.(1996)> W& ZI 2 Yol &o]E9
S A E(Unithood) & A%t3st7] #18ked Dice CoefficientE Ak
&3t bl

22(%‘ * yi)

(2

Dice(x,y) = 3)

- Normalized Google Distance

NGD(Normalized Google Distance)= ¢ AMAFE 7
Hro R T oghool uidt S$HEE AASlE waow R
Cilibrasi and P. Vitanyi (2007)° <& 2785 JAt}H15]. F
olo] HyAQ FAWES} FA FANNEE o] &35t &
JLE Fojgirt

NGD(z.y) = max{log f(x),log f(y)} — log f(z.y)

log M — min{log f(z),log f(y)}
(4)

A7Nel M, M wol zot yE TIAE AA A%
f@)e fly)e A4 dof o9} yof A4 A%, flr,y)e

rh yE BT OEFSE @4 AFE wa
fl@),fly) >0 oz flzy) =02 A%,

NGD(z,y) = co 7} =0, F doje] $R=I 23 9

- C-value

Frantzi and Ananiadou (2000)2 &
Fof Ao ogk TAHS s HE
HoA Wz P EAEe HdEAE S4s] s
C-valueg AltatATH11l.

ot JEE Vg HE dE80 21 AIAE 331

Of

10g2|a| . f(a)
WP EE = go7 =49

C—value (a) =

\=]

#
o FENE, |al = AL Bo|(FWe TREE ol
F), f0)E o WEsE Fr AL FANE, T,

th dE E9], “soft contact lens"gH= AAl ¢tk
T&ofd i3] AHEME “soft contact” ¥} "contact lens
‘o] F FEEAEE HdEEolY FHE FEHEH, o9
“contact lens”E ©EZo g AFE HHsAY E fo]E4
Wzsoe] Edste 347t B Wid 2 teAE 89
W= WA "soft contact®2 “soft contact lens” 9]¢ thE
golo yxyol Zdste 357t A g7 Wi e
Ve E e

o 7IAEE 7Nk AHEATF

- 2A2¥ 39 X (Logistic Regression Analysis)

ZAAE 37 BAML =YAH] oy AHEL dygog
ALEsto] o] gES ALty 3 AgE= dutstE M
ArdzA Qing T. Zeng, Tony Tse, et. al. (2007)l <3}
9|8} Hof fojFES 93 AMEEATHIGE]

1
fE) =

z = Byt Py + By + By + o+ Sy (6)

- C45

C45% Ross Quinlanel 93] 712® 2 E & (Decision
tree)E AAE7] Y3 dagEor Folzx AHES o &
st dolHE ER/sted AMEs] S Wi 14]

oty g5 Y 9= 51,8908, 1 A$, o Bl
of BE §,% 8, = T,Tq...x, = FHHAT Aq7]lA x;
= EE 5,0 AHES UEhiH, G456+ 2
5;90 o] Ad FAA Mg A £FE st A

o AAg Aujste] ol e,

rir

9\_‘
hi)d

10
of
=)
22

~ SVMs(Support Vector Machines)
AAHE 7 A= vy wjBErE o] &ate] Sy Eﬂola
o AZE IS A8 W (Hyperplane)o] WHEAA = 1L
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0 (JJ+IVBIGIN]+)*(NN[S|P]?+)+ o) gene expression
| ((JJ+)\(VB[G\N]))*(NN[SIP]?+)+(INi()IjRJ$|DT)?(JJ+|VB[G|N])*(NN[SIP]? WAL+ A AR
(Adi | NN)? NN+(IN) o) expression of polypeptide
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(4 FEH20 FE 0
=% Thermodynamic properties of arsenic sulfides studied by EMF measurements.
dEN s ol do] A3 FAHEO) FAHE] A3)
0 Thermodynamic thermodynamic JJ JJ
1 properties property NNS NN
2 of of IN IN
3 arsenic arsenic JJ J]
= 4 sulfides sulfide NNS NN
5 studied study VBN VB
6 by by IN IN
7 EMF emf NNP NNP
8 measurements measurement NNS NN
dANS F 1 gof Hd D
1 Thermodynamic properties 0
TR g0 2 Thermodynamic properties of arsenic sulfides 1
3 arsenic sulfides 0
4 EMF measurements 0
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+ Radial basis function(RBF): K(x;x;)
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