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Abstract Patent text is a rich source for discovering technological trends. In order to automate
such a discovery process, we attempt to identify phrases corresponding to the problem and its solution
method which together form a technology. Problem and solution phrases are identified by a SVM
classifier using features based on a combination of a language modeling approach and linguistic clues.
Based on the occurrence statistics of the phrases, we identify the time span of each problem and
solution and finally generate a trend. Based on our experiment, we show that the proposed semantic
phrase identification method is promising with its accuracy being 77% in R-precision. We also show
that the unsupervised method for discovering technological trends is meaningful.

Key words : Patent, textual-data mining, technological trend discovery, semantic keyphrase

extraction

- B ATE ANAART R FRFAATFAERL TR @M EAle) o
Foz YsIAE{2008-F-047-01, Urban Computing Middleware 71% 7'

t b 3 4 A ed FRBATYY
yingshi424@kaist.ac.kr
yhkim@kaist.ac.kr

AR B I R e M R B
hybris@kaist.ac.kr
zziheeS@kaist.ac.kr

T FAsd - @Ered FRBAFH 25
myaeng@kaist.ac.kr
=EAES 020083 108 22%
AAMEE 120008 39 9d

Copyright©2009 =53 H8t3] 1 /19l Halolt wg 249 A% o] Az
o] AA EE AR @ BAE Z2 tAd AR Al2E s,
o] W, AHEE FAA Fro 2 ALY & glon A go|Ad B £79 4
& wsA] BAlsol Fuitt o] 99 Bxoz B WE, &% A4 T RE
F39] AHEISE b Aol sl Al 3718 A1 B 4-g Aok
ot

ARASE =R AREYS] 2 ¢4 A36H A5E(2009.5)

1. M B

dnkd o g #Ey|ed] I} FAE BoHE He
A7 B8 wet AR FAV ER=) viAE
Ag & F U1 dF 59 HE=E TEAAME
=F SYARE 71EoE Aer)ey EJS9 oFo]
7besta, At @A ® FF(Topic Detection and

Tracking)[2] ATFoNME Alzlo] WAE AHozHE
N7+ B8] wE A9 WslE A% 4 Yok 2w
22 Bx =l g2E HolHdN F8 FAS F&
gozx v e #A9 Jlg EJ=E FE3}a, 1
o) EA=E gFshe ol shEsich HAE nloyg
J1Ee st EdE gx9 #EE ge A7) 7
Eoll AYHol gou o] F2 EAAAY A
o] B3 AFT Il o1l



5% B4 g2 RHY J)&
A FUF 53 EME AT Hslr)ee) W
s FAs TE°] Bl UvH3-5] 7)1&)
F7)e 2X9 #EY ATEdAE o)y mlojy 7]
He 2830 %Zﬂ J(patent network)S F&go =N

far oz
[18,

w2 BAAE

E“E
A, SHBE 0|38 PHe Seige
2 oz

17 At A

F’&T&ﬂlé o}-§
= AR A F83
o =3 53 A4 Ax |y
Botx Fx g —5’: 7 ARk o] BAE s)ZEs
s} [78] 4= BE 7oz 3 53 B4 by
£ olgsgey E?ﬂ FAEAA F2d 94 A3
e A#Aol I IAY TEE Edo] E%}E}":‘H
4Rt AgAte) B Fed AdYe SRS oY
TH7L [8]91M AAE o2 BW “universal PnP GPS”
olgkE AEe “97 24 A2 (remote control sys-
tem)"ol&= Add ABse] gotm @I 4 9o}
T de] ofuEd TAHY BAAE ZEA fside
@ 4 itk 9ok “universal PnP GPS”o)gle 7jdo)
“DAHZAAN 2" (remote control system)”o)al= A2
< HZstke dyoldte 9uE Fogtd #AY) o
FHAM AHEAEANA Bt 583 st Roju)
A, SH9E TEHee FYe 53 =udd W
B A2s dag 3tk VFE JFES AEEg (8]
dXe Bt =S wol EHBE TEHYm,
PATExpert5]= 9u] 428 A% LE2AS A1&3
Ak ES [4101A4 AAE 7)1 A=(technology map)
= AE7HY =gg ol B3 FEagu o
HHEe 3 wrdl Nae W8T drld g2 o
Zrle] 5‘]%5}7 | o= A WEE Fild Q
1 A7I7IE oyt o] #dsEy] Y3td [ ®
A g "o“ﬁ Al dol ¥MixfE o)gsld 2 X
(circuit device)$} #dH EMES EAstga [6]eA
= 78 dH Z)A(finite-state machine) 7]Eke] A
M F5 HE ALt AT WS 534
o A2 g}

71E e 93E Bas) YalM B dFdae
58 EA7E oRn e 71ed “BAR S S 9
el 24E %Fo] ol AAste v YARTEL
AFLRE FE2FozH A9 F3r)E WEe Q43
3, ol dZsy #HIre =d=s wBXEE Wy
(Technological Trend Discovery, TTD)& A|¢+sic}.
2 dFdAe 99 #87)1Es EA /)7 B4 &y
QoA o] EAFH(el: recognizing spoken language)d}
A W) 9o Bd language model)] ZFto =
Aoyt

m[o

2 rQL' Jlm

EJE FAE AT Aol 2l & ©A 71 A SG iy 421

A9} BEle Ede

9l
g B3] 93 £ A BAEERY 228 99

7lEel W& BAge 54 7zt e Fa e E
A=g gAske AL #AF do] obnh A 2 o
TAM AR WS olgste] 2 13 Bo] 53 ¥
A &

¢ aofslel ERVTW AgASe] tiFe) )
RS TEHOT AL & A

Oy 18 EE ARAE 24 A4 7o) (1) 1980
ddie] 523 =2 789 (Dynamic programming) 4
S o]&3 ZlEolA 19909 ddle &Y viEsE wd
(Hidden Markov Model)3& ©]&3F 7|2 vl

I (2) 19903 x| A} 7HZE(Speaker verification)
o #F FAHEC A7IH] AAEYT Dynamic
Time Warping o] 9= e, (3) 2000dtiel=
Ao} Zd(language model) WHEC] 24 AA# 3}
b Al @3 EAE sidshed 2988 3 £l
et ¢ 9lE Aojth

F dellA AJsls TTD P #371% o
| "3AE g 9w d4EF -’F%(EH}‘—:L D 2) 7
e Eds g@X("az 22 FARY Baz 19
Me Ao dAe} FERDS AMESIETh 2104 A
AlF gErRde B4 77 Ue d4FAE gxshe
wHoz B A7 FARKAY & @o] mel(uni-
gram model)TH& AMHESHETE Z2EY B AFoMe
E4 gol(multi-word)7HA] e 3o}

Speech Recognition
1980s 1990s 2000s

| Speech Recognition [
I [ i
( Hidden Markov Model )

Language modet
Dynamic Time Warpmg

Speaker Verification

(Dynamic Programming )

Y1 e 94 7 EdE

i B AT P BAY 2 AA B wE
S e wRe A %‘1 et 2 dy
1% dod TAE ol&% HEH ZaYYas
gdoni Au(F, Aol BA) AENE FAH 847
o AAR Ao Ao1d WA H$A(adapt-
ability)& BHAAT HEIZ 20HE 54 A7 B
o AUAES BT ANE 7Y dBBAE A
AsA2W) AAY HYAE EA=E FAY & UE
% shqoh

o
ru]rl 2,



422 ARASFIEEA: L2 ZEo] A §& A 36 A A 5 F(A005)

2 d7dAE 1976~20039744 E9€E 54 U4
% U5 53 dolEE ARgste] AGE A2 o
B7HE APsgnt. 49 BHE FAHA £ d7lA
A PRl 71E &4 A Rokd Arle R
oA Fasta B4 71 B¢ 99 gle #
Ed= EHZIQTAI < ¢ 7 s

o T4L wHER Aok 23dME HEr)e
AE A% H23E A3 sta, 3RAE
¢ WPe R A=He dE AE, 43dxe
zHlo] 49 Ao i qIFg SN Brketa
At M 718 B8 A7l s Ay
Aoz 6FlE AL P 54 FoHe
A3 ¥ FF 47 TFe AGI

ﬂm{mé&ﬂ
ox

l

fr " r“l>

l

ol r-|n

2 m

3]
L

4
[

A

=

o_>.4._,‘1|q1:

2. EjAa3 H9|

o] #oA+= Technological Trend Discovery(TTD)
Bl 23e] BEE 2L MEES oo} o] FoFioh
7§4 1 (=v9): =rAe AHEx) Ao o3 AR
© 54 #Er)e BokE slelzith. ARl £
%-93?} 499 FHgrie HokE Az Y4 + Yot
A =]l DM B8 M Cp={d,d, .., d}ES

£ 7 A, 4 A 4 vtk WA QARTES 35

T+ ok 53 = AF) DEANN FE2E 94
T2 Kp={k,ky, .., k}olZ d7)9A k € gelth
A9 2 (ZAA): BARE 53 A oA &2
&3 sl EAIEEA, “recognizing signal patterns”
9} Ze WAETE FHEY EAY YAET ¢
A YAET Kpol FE IAFIH Po={p,p .., Om}
C Kpst Zo] Yehd £ 3tk Afo uat =wede
29 Hde] BAAT XY = Ao (o 24 Q4.

A9 3 (34 W) §E e 01[[1‘ EAE &
Aste WHE =Y Fe F2 9y 5¢ skEdm,
‘24 vl23= % d(Hidden Markov Model)"l"’»} 2L
FUETE FHIET JESp={sy, sz, ..., s} C Kp2
EAF 4 o AT EAY & 3F Wie
Yehlle S4ET 9o 19 #A-kE EFER T
28, 437 32 e Jehlle Y487 g
AA HHET F Bt i m+n < D).

A9 4 (54 711, time span): 53 TEX T
el Qe 539 Al YA Te={1n, 1, ..., b}
0|51, 54 7]ZHtime span) [ & 7, <] < 3,7|7to|H o
ANAA 4, ;€ Teolth EAATL siddyezs Hose
7% (technology)2 54 AIGARE Ze= 53 EME
B8 FEHERZ 1 V&0 2dde 710 AR F2
g A4S St G W82 33800A Aok

A9 5 (71%): 71&(technology)L FAY, 312 %

Mok .llm

W 2 =y 2Hog I, t=<ps, D, DE
EA9 o976l pe pi € Pp,s € Spolth (4
“recognizing signal patterns” using “hidden markov
model” in “speech recognition”).

A9l 6 (A871& EAC): #37]E Ed=(techno-
logy trend)& &3 7|7+ W9 #&r|& €zl 7l
71w, H3r)eETte] ond JdBAAEAN RHAC
ARPAE FYE FAHE 21 e HArE T4
AFFA(SHRA D FYS A THE H8F B
8l7|¢ 7he] AABA(ARTA 2)= A

B dFdae ol#g ddAE 53 #drisd
Ed=E %z]s]-‘_ A& TTDH Aot 28 29
A% (1) 71e 13 Mg 25 2& BAF AL 82
BA| gk %@ 712 L elXE 2 WY AR, 53 IR
LolAMe 7 Wy B dZdAt. gt JlE 1]
7€ 22 TAHJNI B F Utk ) vie 4% 7
5 AR TOE EAME FYT &4 U Co 93 3
A&7 F rlee d#4el Boa B 4 vk 3)

598 54 71z oA & 3% V1% 62 BT HZE
W Eol 98 Az dE A E9 EAF Frt aZ
gtk webA sZ2N Evb o8] BopollA 2ol &
el shd Wy Aolgte FFo] 73tk

Domain D
1A 1, i
[ Probiema 1} { protiemA | [ eroveme |
| i T
(solution A ] { “soution B} (_soution £ N
_Technology 1| - | _Technology2 | || _Technology 3
[ Probiemc | [ Provemp | [ Problem |
1 1 1
{ soition C_} {soidtion ¢} { sotion £V
L Technology 4 | Technology § | Technology € |

E A7y e #Er|ee EJE=EE @A A
olt}, waElr F43 FHrE&L @A Ha2= 133
oldd A& 7te) omHQ AB/BAE o183 E
A=g 2R3l B 28 Fsior gt

3.1 5§35 2

£ dpdAE 55 doleHE das=l9] uE 59
3 USTPOVAIR|ECA 400719) &4 Q14 =wlQl &
d 53 EME FHstn EAFH A2 wyel diE
FFo2 HAT AL APl AHEsth @A 3ol

1) USPTO Al°E http://www.uspto.gov/main/search.html



25 g4 H2ESREY Y|4 EAE G

A A oo} (acronym)(el: HMM) &8 EAHLE &
& TEX 9 Wikipedia? & o83t F&& oFo] Abd
£ o) g3l RAFYTE wE AMAS FEF UM
WordNet?-& FA] AE35te] o3 H WIHHALY @,
By Bake w¥ e sl A3 normalize) 3t
At
53 M x4 3
vl FE(d: ¢
vdoh B deMe T2d gEv 88 71E a7
[6-81%t && F 714 $F ZFE olgsiy AV|e
Ed=E 29X
E 1M ERe 53 €9 979 55 9x/E TlE
7led B A7 A4, &9 95Filed Date)E €}
2"z At g A(Referenced By) RE=+=
J8E UE 5L /Eg £ dpdie 59
AR = dF WHE 21 ge EFEC HME
£ 7HeAol Brhe 7R el A8AFEE o 4
ETE FE3le A4 7 3H(Claims) S 53
o AL THEe FRoln A8 sfe] H1IE
2 AUt AT (Claims)3} A4l A Descrip-
T ATA] H2ER FAE 7l (914
A AAG Az go] At B 22 ojy 54
YT FZ0] 7hEdit UmA] d=38

12

0|

B 1Y 58 4 72

g 9 s H= o s
25 B
5% 58 WE A s e
(US Patent No.) Number (International Number
' Patent Class)
vy o3y Free Text QA&-ZA Patent
(Title) e ex (Referenced By)| Number
" 373 )
. & .
(Abstract) Free Text T3HClaims
kg xp Proper FA7F 1 Formulaic
(Inventors) Noun (Claim 1) Free Text
= O_] ?_]
= Proper A 293 (Description)
(Assignee) Noun
=9¥E Number uy Wl 49 | Formulaic
(Application No.) (Background) | Free Text
=94 9% Q9 .
(Filed Date) Date (Summary) Free Text
5% 9n =
Date (Description of| Free Text
(Issue Date) i
the Drawing)
N Z3A]
RIS SHER Number (i)(jtaﬁ(‘ji Free Text
(US Patent Class) .
Description)

2} Free Encyclopedia http://en.wikipedia.org/wiki/Main_Page
3) Lexical data base http://wordnet.princeton.edu/

3.2 O] HAURT F&

AA WEZR Cp={dy, dy, .., d}olA EARH HE
wee ¥33 on FART FF FAH(H2=ADS of
#ho} 2ol 34 HAZ UHTh

1 2 4 EA0A 28 FR YUETE FEIT
d7lo) A AARTE FEA L& FF FAVUIE A
235 2" HY HAM(noun phrase)9t BAFES}:
e Gld] Y= SAFE(verb phrase)HAE X3
EAFE(S): “recognize signal patterns”)e]th

2 9A: 35 HANEF7 FAHEA E7 7N classifier)
g olgsld EAH IYHETFE FF
P= {pd; Py "'7de}% A2 W YNET FE37] 9
3 o133 9 wM(lexical indicator) & 21T},

3 9l YA 3R A4ETlA A W A4E
T 5= {Sdl, Sdzw'wsd“}% &3 HAZHOE FH3)
& B AT Tty by ot} e e 471004
t, 2 t,= (P Sap D> sz)'§ 71l ZITHA 9] 4).

321 BAA a7 &

AN E EARS 7A
g8 zdg AFsh= Y
‘ack 2AR YAEFt
the EF 7191 =(topic keyword)9] S 7

Zd(language model)S& FHE3ATE AE
A" ARG “pattern recognition”o] A1}
| WellAe wwrt ¥4 Aolgtn A4 4+ 3
Hlo]8] 3]4A(sparseness) WEo] Ao} 2dl& 83}
217F 44 23, HRAMA(information retrieval) A
»= BEH(smoothing)® & AFANA HEs7]) H3
32 gt wad IR ANET ko] FEL ofHis
2ol AA o] w(F =2 =)o FES Fste WH
o2 34 3t

o%
o [0 gt
"y
%0,
i
, 12
K
_Ei
4

2L g
2
ot}
&
o
M

i

)

=
2
x
>
N

1
ol
N

o e g o

RY

i re oz dp o
Qo e
off fE o = mg

(

1k}

kid) = i|d ud
pkld) = p(wi| );p(w ) n

g gol WAt B gZsh) el & &
A wA (D) F oF 2 Q) B
1|

kid) = :d Awi_1, d
p(kld) = p(wil );p(Wlw1 ) .

A ed ol d HojE an Wi oJEH
Ag T od@z, FEYPE HAEINE oy
Aol el B ATz 3 8 Ed(uni-gram)3
= 24 wd(bi-gram)9t 2#HSAT



424 ARAGS=EA: 2ZEH] D &8 A 36 W A 5 (20005

2 A7dA JdEEAM o] mds ujA Qo vy
(BA ZEA 7Pt 2e)g 2T Y =LA ARRE
Hrt 317400M AAEREe] B FME Q44RE ¥
et gle Byl ol Ui 2AH ANETE

dE" A4 B A FAl6) ez F=2
3 FAel W W A gsd 28 sy I
F vERdth wEkd B A7eMe EAY S4RTE
=S SlolA EF HAETI AREAMS AN ¢
A A5 e Feleta 71Yskth BA dellA
Zk goje] FEE ofEfst o] AEL}. o7l 6,
g QEEAENM o] BE 0, WFE Qo] xy,
At EF 7FEA(mixing weight)o]th Z8ly 3 g&
3 22 Y B4 & T 23 2o}

plwld) = 2p(wi8y) + (1 — X) p(wibg)

o

o

e i

p(wilw;_y, d) = A{p(w;|wi-y, 85) - p(w;_4|65)
+ (1 - Dplw;lw_,,8) &)
- p(wi_4165)}

08 0,007 9] gojel BE-e thga o] M)

Laecc(widy)
ZW’EVU Zalec c(w':d))

Zdiekd c(w':dy)
Zwieryg Daerg €W dp) ) “
qrloA Cx B8A, Ras B BA 42 98
XY JE, Vee TER C W9 & &3 dojsg
AY, Vi RiF & &4 @159 F¥, clwd)e 2
A delxe] g gF ol HliESelth § &3 udd
8] o] 52 oo} o] FHEr)

EdiEC c{w;lw;_1:d)
Zowre_wrievs aec CW'i Wiy d)
Lagerg c(W'idy)

Twriawievon Saierg CV Wi _y:d) O

A71A wiwEe F S, Vet TEX C W F
+3 2olE9 AY, Ve RBF F 24 volE9 J
& cwlw-rde B4 449 5 3 o] xS
ojt}. o] 9jo] B8oi(stop words)(el: a, the is)= A
AR AT w7 Qoird 0, FA AW =4
(topicality)& HWo] R o] pdvteg: FAH
YHETE S REIY gl o8 nds)
7] S8 JEEA Ao 2d 4,8 HEsigor) oA
Bog & 4FE Ve dEyy addy F
A B8 BAE A EAA Vo BAH 948
T dold DAE ofdte WYHE Frlely HEye
AANFT ol gAEL s doEoA olde
< ol8H ZA sl FE2HAL RAA, A EAY 9
AT 57%0 HEHe BAY g48TE B3 o
B oBAR A 4w gz vehdi(dA AR), B

p(w|8p) =

p(wldg) =

=

pwdw,_,,6g) =

p(wifwi—l; BR) e

7, 3173004 A vl o] AR FsE F4
247 deodAd EAY HAET7e #Hd AHS
£ F . 48 B9, “method”$} “apparatus”
AR HAET FolA AF veldol g dlolE e
229 JHUSL FEoz IFPSHE TE HHE ojg
sl duiztalged o AAME WA EUH H4
(surface pattern)& $83ta, 7% T2 ¥H47E B9
9% 78 HEE 71 BolES E FAHA gu
SAATH A method/ NN+PP9} systeny NN+PP& (me-
thodlsystem)/NN+PP& Yyts}),

B 28 duigle dE AEEoldh 9] 194 A
AR A 2ol THE F7E BATF EE FAFOIG

MW dlo

E 2 BAH 9487 A" 4F
No. Lexico-Syntactic 318
method | apparatus | system | device + for | of +
<Problem : NP | (VBG+NP)>
method | apparatus | system | device +
<Problem : VP>
method | apparatus | system | device + WHNP +
<Problem : VP>
to | of + <Problem : NP | (VBG+NP)> + with
for | of + <Problem : NP | (VBG+*NP) > + using
to + <Problem : VP>

AE 13 25 “system for verifying speakers”9}
“device recognizes signals”® #& 437 dxsin
W8l 3& “system which removes noises”$%} #-&
A=y Ak HY 49 55 “of verifying utter-
ances with”9+ “for noise reduction using”3 #& &
e A=Y ¥ 6& “to summarize speech
without decoding” ¥} w4 g},

E a7Me dod gt Ao 2dg AF e
3l 84 FgrlE olfstd FH EA JHAET
£ RS e AEERen d¥ad MEAE
Rodle] BH719) AA2 ol§FozN Heg wHh
A2 F(feature function) f= olzfj¢t 2tk

N

FlkBrdy) = Z (k. Byldy) - 0(5;)
)_leietraining(piv ﬁ})
Yketraining(ky, B))

a7)olx N& A el Foln, JYEF BH dy
oA A" pol e F2HAL W o(k.p; [4)9 &
£ 10): ofd ooltk. wp)E WE AALE T
HlolElel ) e pol o) 2&H F%E BAY WY
BMp) 57+ AAsE vlgolct.

sto(p) = ®)



£5 A H92 =3l

EzRHY Ve B

= &
AY AHNEFE FEF3e de U0eH 22 A
AREERTE (D) 3 3 Aol 2 (1), (D)
44 o] mEl(2] (2), (3) = HAR(E 1M 2
HAE FAE go) @) dold A= (linguistic
pattern)(& 2), (5) A& FF(feature function)(2} (6)).
2 FA ARALH 2 FEF Adolnm UHAE
Aojx doirt I A ()3} (29 AE HEdE
FH AMNETe Lo, do] FEH FR AR F

8¢ YU oldF 4Bl ¥IHem AFH|
AA A4 FHe %A Bek

322 844 Wy YHEF F&
o] FAHAME EF7IE o83l FH AHUET F
qd Wy ANEFE FEII AE Y HAET
AR #AEFY 28 JAEEAE A A
A gormz o] i A&7 AH§EA
‘3]' WA T2 Aojd DA E ol&ste 1 HAETE
Z3Ath B4 E 53 A4 24 Ans 2Y s
H“ﬁ ANEFE FAF AAETY 2ol AF e
oHd): “speech recognition(Z#3) using language
model(314 W), IHEZE Aoy T} 1 4l
279 ®AF #/AETY FAl
HAEE )83 Fa AAES
72 dolEdlA

-

0}

\_

k4 (co-occurrence)
S AAE 4 Stk

&3 #9138 ¥ (surface pat-
tern)& GNkEEty] Ha) EAF dAET FEAIASG
2L FE FRE o8y B 32 dutsld e A
Z 5ot} #H 18 “speech recognition using dynamic
programming”’ ¥ & A3 wiALn ¥ 2=
“speaker verification by dynamic time warp %, @€l
33 4= 77
speaker verification”# “language model to recognize
spoken language’$} WA=, HE 5
two acoustic samples”$t viA®ch A2

I
=%

“linear discriminant analysis for

“to assemble

® 334

Lexico-Syntactic W&

WY Y AE

<Problem> + using | utilizing | employing +
<Solution : NP | (VBG+NP)>
<Problem> + by | with +

<Solution : NP | (VBG+NP)>
3 | <Solution : NP | (VBG+NP)> + for | in + <Problem>
4 <Solution : NP | (VBG+NP)> + TO +
<Problem : VP>
5 [to + <Solution : VP>
3 (feature function) = otgie} 2ol

fleprd) = Y 8(kpuBldd- o(F)

J=13pp€P

i

A5k olo} =l g @A 7w AAEE B 425
st w(ﬁ) _ me,sietraining(si' pm'ﬁj)
o ! mekletraininy(kl'pmtﬁ}) (7)

7)o A HAETIL A dollM EAE HAET F
@ PUle <lele] EA14 -‘]Q-‘?*:IL(pn)E g3k
He pol ofa) F2ADE W 5(kyp,p; | d)9 3
o)A Sh® Oelth. N& AR ¥ o)1, wlp)E o
Blo] NFwon ol g HolH F #AY APET
(pm) 8k Zo] Vet 7 7HeEA e P-°ﬂ o3 &
d e s 9 AAET(s)7F AAsE viEolth

A Y YHETE 5520 doMe ddF 4
e o ARer A 53 BA 24E
By g 3 Wy gHET “model” 3} &
Acse T@etm P8 AT 4 vk “ey 1t
38 2¥l(Hidden Markov Model)”, “2¢o] Ed(lan—
guage model)”). ©]#&3 NA=E HE H IHUET

ZZsle o @A/ Bk oAES B AFA
Aol(head word)Etil FYsiRth F4lole 2 ¥

AR TEE HEHE HEsU|7h o fERE
2579 Adaw Aggchk AR AgE F4oe
5 11780t “model,
logy, technique, algorithm, analysis, measure, mea-
surement, transform, structure”). AEHoZ )2 W
H FE22 (1) 39 #", (2) AF F5(feature
functlorl)("1 ), (3) FAH A4EF} AL ke
ol (4) 11749 4o, (5) ‘—TLE']‘ AR 23 s5HE
At 3\1@ i AR FEOAT BAR GHET

FZo Mg wRTtAR ﬁz‘éﬁii 71ed AAE0]
A A2 FTzh WEd] AFEHA Ak

3.3 nisty|es EHE B

2 "o“’ﬂ’ﬂ” oJu) ANET & AHNE o]&3
7)a3(4y 4 FE3 53 7]7}(76‘94 6) ‘—H-‘l]
Ansr)es gAstd 18 e 33
22X Fsir)le EN=g

o] 5ol MAE e
A 5 e, 2 FoAA 7 EHHY
ol Aol ¥ AT iAot F
o Ael Qo] U‘Ei]_" ‘:}EE} = 3”@ ‘”“?QQ]
-E‘Zﬂ

55 7}21‘31' T 44'5}7]
O]‘j)r 2§ itk B °i:rL°ﬂ)\1L
ol g3dtal T <o} Edlo) MZ ThE
v W3 E T}

Vi, uvg,|

Dy (61, 11 61,) = Z p(w:l6,,)log

i=1

rlr

(3]
PR

—_

rlo

&

1_.

Moo B

50l

o off m]m

approach, method, methodo—

3T
L

r?i

=
T

o~
At o
ru[o

s
N

¢

+

N
il
él‘-{o

1
T.‘T

N dor
S Q e

e "=
N

divergence&

ERERCE S

P(Wiwzl)

p(wil6y,) 8)



426 AEAEGHEEA 2B o] B 3§ A 36 A A 5 520095

AZilA Ve 54 71 Lo &3] sle WA B
A1 golEel Fgeltl KL-divergence?t ¥t F
oleg &4 7t ¢ B U L9 do] ¥R A
ol& ulmte] gloiAl [0} I BTt WA wAdsiole} )
o B3 Ve A48 ggole I 7z e g4
gr)eg golok s, Ar)ee FaAe o1 BEy)
¥ ddE £49 2 AL ol gANsr)e
458 B2 53 FAM A8HATE JHAd 7uket
o o}Es} Zo] ALEn.

de(t, D)
de(pel) - de(se]) )

A7A de(tl) = B3 717 | Wl Barle &
AL EAM o S¥e pe FAE AETE, 5
€ #Z4 g QHEF BErlse] £848 I8 o
21 e EAA dAETS) dd WY FUEFE ¥
3tz e EMFEY AE B BW(mutual informa-
tiom L2 Aidsed, 21 9l B8r)eg olFxn ¢l
v ¥4 dd 9y 290t Fesitn gaEde
o HZA 2 #8rige] M Fasithe Aolth B
#e71eg BX3e B3 g2 gt

A 10 BA e 203 2FA Yo A 5
o o8] Asfxc

AR 21 BE /5T B4 7179 2oz FALY,
ZHE F BEH 7izte] 4449 o {fHdd 5
e A S T <1998~2000, 1999~2001>),

B3 3: A 204 J2 BE 2§ %9 KL-di-
vergence® AT 432 &93e)

A3 4 #3 3904 FRD 29 AE T B39
H7legEg A998

A gAerieEs &3 Ao 6olM AN AR
go] F2d A& 79 iy AARAZ FAFY
F Ak (eF F e AsE B7F ME O At B
UG BAFE HNE OE dF e o8 APAAE
A4, 71& A= 71& BE #AsYcn B £ oh.

4. g

£ Aol yriagdia A
A7 EF=E V] 98 AYEE
AR TTD Al2dle ¢ Anad A
Bl disl Agarich

4.1 &8 &3

APANE 197685 E 200397129 &4 92 =x)
g 53 142008 AH8EAs ARE AF 94 3
ol 40070 AE dlolEo] thal v AJEHF, &4
A3 s e BiAdse B J8E DEAT AE

importance(t,l) =

e
o
ox
0,
=
1
2
re
2
X
2 o

1

golels A Y5 vlojg B AT AR
I AF 7 AR 4 SIeig BAE e 92 3
W Rl A B HAs ol 2% opdel ¥
oo} o} A=A AA 40078 B F 78% (3007
E3 EA)7t AF Hrt dlolE(gold standard)E 273
HYow, o) 33470 BAA @ARFe} 310 #E
Wy YYETE FAHO, Hiz 19 Bl vEeg
29t} g3 A4 7E gAY Frie g3 ]
HE dUsta] Fu. B2 54 77 FEY 1 717
&3lo] Sl diFe BME o] €23 19 o] o
UE Yrig e Aol B dTolMe Brhsdtd

4.2 T}

23 1 AREF AFES F7 Yoz g
a1, Baa 29 dEide B8 A8)e EYEE B
Aste WHoE PrtE JYsiArh

32" AAMF EF do] Ed(mixture language
modelol A w7 Qo] Rdo EF /EXE= A=0282
AYHew 4Fstyz, viATEyE LIBSVMIIRIE
ARl B4R sha Y 4RETF $F gHam
= 3% AZ(3-fold validation) WHOE AL A3}
Heow oy 200719 dolHE SVM ER/7E gl
7151 100709 dHiolHE H2EE $g8igch ¥ 200
A A9 63107] AXY FH HAEF7] SgEe=
gty HlojBlE AMEEY|d FES9u HEE R-
AGE(E, 4 AQE IS FF AFEIE AMR
sAEd o)y dnHog B3 EMdde shid EA)
A3 A2 o] EAs AT T EAld 34 3
ol EA8ls 53 FMER 2EHAQY] wEolr)

A HAET 2% AANE g 2& F 7}
A 7Hgel ds A9k (D 32178904 A ¢
old GAEY #4444 (2) H8 ZEAJ SVM #77)
o F& 9% X 4& o] 24 g 3 24 zdg F
&4 5d iE 498 duolct 32178 AA
A3} o] i EA7 F &3 2dS o&3 Ad
o 4L viziey dod BAEe) s dr} B
Hago =8 oy midd xE I AR(E
DE 23 el d8g Fem. NE HEAE HE
3 Aol 4434 g ARG 45E YANFD.

¥ 4 FAH 4T 7 24

x4 R-3&F

=y ~34%

e s 00
Aol mel+ ﬁg};— ?;;3% 0.71 (+22%)
doiH e ﬂzggégﬁf 076 (+31%)




2 U MAET FEFE 3220004 AN AHA
73 H7LE AgsiEnh QoA wEnt A8e 3
o o2 AEE Fr1E v dd Anes ® H9
ok 59 mEA FA0E A4ElHE e Aot
B o] AYES ¢ I ok ol uRE 3l
Wy AAERTE F401E 2Esa 7] wEelck
8 73l BAR % gdRG fEskA o
A A#g Ao §d Wy BAE 84
T 7t Az ARE A FFS FAh

% 6oAM B FAlY AET FF wdo] “voice

T EWE

gl

nition dictionary”# 22 F2 ov|e] £A3 d4E

= & & # Aok

AT FL o) EAR

ol
R
il
do

roh

o8 om 3o oo

& UR AR RIS Are Ed=E
Hds7dle 2 9ule gtk w3 “speech recog-
x5 32 Wy A4ET & Z2d

A4t _
o=
(Fealure Space) R-g=s
Aoy e 0.62 (0%)

+ A" 7HEA| o
22 7) 0.66 (7%)
+ 11 F4ol(head words) 0.74 (19%)

+ 32 P EAE
B La7E A7) 0.75 (21%)
E 6 elv) AUET 32 AF

£AE SaET

reduction

speech recognition, pattern recognition, noise reduction,
reduce storage space for speech recognition, , voice
identification, speaker recognition, recognition error

A Wy GuET

dynamic programming, vector quantization method, shared

speech model, lattice-ladder filters, user-cued speech

recognition, acoustic model, neural network, dynamic
programming algorithm

re
2

b
i
HE

av

A 7k Z1A g B 427

il

Well el R=s7t Fo} AR
“speech recognition”o XFHAJTh FAF (synonym)
FAE EAssd ov ¥ 1) WA (surface) ©
WM Mz oh2A ARAY uHez 2L Ae
olt}, o & Ethd “speaker recognition”# “voice iden—
tification”®] A% gmarog A9 HLskA|t o] £
= WordNet9] Aol R2x sjA=7] o]t

32 g

nition” ©]

=

2z AAE KW “dynamic programm-

ing”, “hidden markov model”, “language model” =}

Lo A A Wy AT Qe e B

AT

Ao Ans st Utk
om AR & Aiold B IRE LFE Al
2do] YR Medor HAY TTE(E: “transform

the consistent message into electrical signal repre-
sentation and generate a likelihood score of recog-

nition& F&8= i AN B3] E Wy

H
AARTE Aedon EANE 497 Bed, IA%
o] ART Aol ANE FEHA Wik AW 2)
5
o)

5 UE FAEQ ZHolvle B AvdA
3 gAsteEd FosA dvn dused

H F& e Arle EM #8E

e BAEVE ZIAZAT

338 A 4TA

Ed=st &AHAT AP

A
s T

Nzg& &4
Hol EAE7) NAFE S AT 4 doh 1y

“speech recognition” 314 ®H-L 198009 “dynamic

AL,

programming” o4 1990 @ol=  “hidden markov
model”# “language model’E HIHIES ¢ F

o} “dynamic time warping “& 1980yl sitirt

3k 7 BEUie EE A Z47 AE
54 713 1980-1983 1980-1982 1986-1987 1988-1989 1992-1996
speech speech speaker pattern speech
i recognition recognition verification matching recognilion
Byl | oo TOOBDIOR. | TOOERIOR. | Xem CHRON oo MECITR | COROR
dynamic dynamic time dynamic time dynamic dynamic time
programming warping warping programming warping
54 712+ 1994-1996 1997-1998 1998-2001 1999 2000 2000
speech speech speech speaker language
- recognition recognition recognition verification recognition
HeAg oo oomnOD ) TCCORNINOR . JCCORDTION . VOITRRON b EOREERR
hidden markov hidden markov
language model language model language model
model model




428 HAE A} =8x] :

19903 diell ohA] Eaistged ol 199244 “dyna-
mic time warping”JHE0] A% o] e =
& AEEe] AT 5T 4 Yot B A7)
A BAE7] oH Ak

53 24 2W A7E AdHoz SaE Adse
A BHo g [12ldE A7% TRE B4
o A4 Baae) 45 B 34 dol 2x

B, [15]9M= 838 248 53 53 B Alx
| A5e AT

53 24 9 A7 B3 #A4 BAE 39 9n)
JE PRE FE3A oy Hold 3831 Aol [3]
AME At wWE 7 xS WIS Shape
Query Language® EHFO 2N 537 TEX A 7%
EJ=E 7ASAAT, [Bldxde A% S92y
(hierarchical clustering) 713{10]e.2 Z8~Egn &
& FAA A S F&sgn) [TelMEe E3
BE FESlY Vg wAcE ¥xslgT, [8leAE
53 A=(patent map)E o] AN #Hi}r|4S ©X
3ted FRASAH T, [9lol M HErse AsE ©x)E
dom, [5le 53 AA8e 2Ede J)ee] ARE 9
vHe g HoZoma AMgAA #Has Zc) [16]
e A 725 BNk PHS H8ste
Te A4A ge WHE Agsigen, 171d4ME o
242 7l¢A R BHFd B3 d7E Azsgck

6.4 E

538 BAdA Y #8re Ede gAEs H2 78
7leg olEEty 53 A Az o wAlsE AR
BY FAE Ay & 28 &tk B d7dMe
A WA Agriee Jeie EAY A8
2 B YNETE FEstn #87% 09 9
4 AvdAE 58 e Ed=s AFez @
sh= TTD Al2¥S Aoz 2er)se] 288
L A olaE = Jx= gk o Al2®Hg A
817] 98 APE HAHME on AT 2%
230 sl QL FrIE APsgen] 2 Ao =
Aste] S AA RolelA v) e Aer)e Ed=
E E 7 Ut HE AFdAE =ukle 24 Q14
wor @ /AR AR AYSFAT Ju] YA

i
Jrz J

d

R

axege 5 &8 A FBE AL

Z(2009.5)

F3 A2E ATE TE
gol Fhs3i,

g5 ATZ 42804 AFW fate] BA) A2 o)
23 29 W7} Py HYE BEZ AWt B

Her)e Sodelq A

218

[1] QMei and C.Zhai. A mixture model for contextual
text mining. In Proceedings of the 12th ACM
SIGKDD international conference on Knowledge
Discovery and Data mining(KDD'06), pp. 649-655,
2006.

[2] R. Nallpati. Semantic language models for topic
detection and tracking. In Proceedings of the
conference of the North American chapter of the
Association for Computational Linguistics on
Human Language Technology (HLTNAACL'03),
pp. 1-6, 2003.

[3] B. Lent, R. Agrawal, and R. Srikant. Discovering
trends in text databases. In Proceedings of the
3rd international conference on Knowledge Dis—
covery and Data mining (KDD'97), pp. 227-230,
1997.

[4] A. Porter and D. Jhu. Technological mapping for
management of technology. In Proceedings of
International Symposium on Technology, 2001.

[5] L. Wanner, et al. Towards content-oriented patent
document processing. World Patent Information,
Vol. 30 (1), pp. 21-33, 2007.

[6] W. Pottenger and T. Yang. Detecting emerging
concepts in textual data mining. Computational
Information Retrieval, pp. 1-17, 2001.

[7] B. Yoon and Y. Park. A text mining-based patent
network: analytical tool for high-technology trend.
Journal of High Technology Management Rese-
arch, Vol. 15 (1), pp. 37-50, 2004.

[8] Y. Kim, J. Suh, and S. Park. Visualization of
patent analysis for emerging technology. Expert
Systemns with Applications,Vol. 34 (3), pp. 1804-
1812, 2007.

[9] K. Ahmad and A. Al-Thubaity. Can text analysis
tell us something -about technology progress? In
Proceedings of the ACL-03 workshop on patent
corpus processing, pp. 41-45, 2003.

[10] F. Bouskila and W. Pottenger. The role of
semantic locality in hierarchical distributed dyna-
mic indexing. In Proceedings of the International
Conference on Artificial Intelligence (IC-AI'00),
2000.

[11] D. Klein and C. Manning. Accurate unlexicalized
parsing. In Proceedings of the 4lst Annual Meet-
ing of the Association for Computational Linguis-
tics (ACL-03), pp. 423-430, 2003.

[12] T. Takaki, A. Fujii, and T. Ishikawa. Associative
document retrieval by query subtopic analysis and



[13]

[14]

(15]

[16]

[17]

[18]

=3 5 gaERREY )% E

its application to invalidity patent search. In
Proceedings of the 13th ACM International con-
ference on Information and Knowledge Manage-
ment (CIKM ’04), pp. 399-406, 2004.

H. Itoh, H. Mano, and Y. Ogawa, Term dis-
tillation in patent retrieval. In Procecdings of the
ACL~03 workshop on patent corpus processing,
pp. 41-45, 2003.

C. Koster, M. Seutter and J. Beney. Multi-
Classification of Patent Applications with winnow.
In Proceedings PSI 2003, pp. 545-554, 2003.

K. Lai and S. Wu. Using the patent co-citation
approach to establish a new patent classification
system. Information Processing and Management,
Vol. 41, pp. 313-330, 2005.

A. Shinmori, M. Okumura, Y. Marukawa, and M.
Iwayama.Patent claim processing for readability:
structure analysis and term explanation. In Pro-
ceedings of the ACL-03 workshop on patent corpus
processing, pp. 56-65, 2003.

A. Chakrabarti, I. Dror, and N. Eakabuse. Inte-
rorganizational transfer of knowledge: An analysis
of patent citations of a defense firm. IEEE Tran-
sactions on Engineering Management, Vol. 40 (1),
pp. 91-94, 1993.

Library for Support Vector Machine http//www.
csiemtu.edu.tw/"cjlin/libsvm/

I
20059 F% QHASIEHS AFET
B(sh). 20069~ A4 BEDeI%

A ARENFE AT, BT
RN 2 Aedolae], grEwle]y

HE 35

2006 <lstistn AFE FEE(EAD

20063 ~8A d=xHEried AEEA

T A FaEokE FR A
Aol e, daErtold, AFA T

ojfl wa

g & A
ARASFIH=TA] 0 2ZEY0] B S&
A% AA3E F=x

429

2006 Fadgn AVAEFATER
@4 20079 ~&A F=Ass)Ed 4
BAFSY AT, BT B2

ot Aol xie), Hloleivold, u
2z, 0E2A 5

IR

RS En  AxEde) 3 5§
A3 AA3E BE



