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Q# I 

1JYifl~!Ji) 

L ilfh1't\J1ntJi~1ruiJB~G'J~~ u u11 i1~ L ~~~1n~u~\JNG'J 1 iin1J"~11\J~1ti~11~1~~11~~1 dJuB~1\J~\J~flfl\J~nd" 
~ ~ ~ 

v v v 

Vl\JUn1d"~11\J~1ti~11~1iru~B\Jfl1~~LVl~U~Vtt'J1~~1tA B1illL~ti n1d"vi1L'Yiijfl\Jilfl~11~ n1d"Ud"::=~1G'JNG'J1lTM1fid"d"~«711~ 
ct.& ~ 

n1J"~u~uiJa~G'J 1~~bU'V'J1:;n1d"~n~~11~i~1nLan~1d" Vt1auVt~\JiJa~G'J~1\J6? if~~Uti\J1UV11\J~1Un1J"~n~~1d"~ULV1~ 
~ ~ ~ I q 

dJu\J1uV11~1u~11~~u 1~ t1n~1a~1\J b ~u n1J"~n~~1d"~UL V1A~1n L 1u 1 <7f~ ~~Vt~1~fl L~nVlJ"ailn~ iia\J~~~~~~G'J 
q 

~1n1J"u 'V'JV16~G'J~ ut'J::=al\J1ui~~~1n~1~~~n~1 ut'J:;~OOJu1 L Vl~il~inn1J"~n~~1,~u b VIAL ii~1JJ"::=~Vlnn1'V'J ut'J::= 
I q, I g, I I 

~Bu~uB\J~BtJi~1ru~1d"~ULV1AV1~1niju inn1J"J":::uilaLU'V'J1:::irudJuinn1J"Vtu\J"1Jfl\Jn1J"~n~~1J"~uLV1AV1d1~ru 
q ~ 

'ii\1111~ 1 un1J"J":::u«71il~"11B\Jrl1 ut'J:::n~~r111 iir~n~B\J 1 uuV1~11~d~:::n~11fl\J~11~d1~ru ut'J:::Vt~nn1J""1JB\Jinn1J"J":::u 
q q ~ ~ q 

ila LU'V'J1::: ~G'Ja~~un1J"UJ"::=ttn;t 1inu\J1tA~1ut9i1\J 1 ~\JilL ~a d]uu U1V11\Ji~tJt9iaN~~~11~~u 1~V11\J~1un1J"vi1 
q ~ 

b VlijfJ\JciJfJ~11~ UG'J::: n1d"~rl~~1d"~U b VlAt9ifl 1u . 

0 

1JYIU1 

1 utJ~ u l'i\J~1d"~Ub VIA cila~G'Jnt'J1tJ Li1uuVt~\JVl1''V'Jtt1nd"~~1~ru 1 un1J"~i1\J~1u~11~1 ~\Jdb'V'JJ"1:::n1J"~~n1J" 
q ~ ~ ct.& ~ 

n1J"UJ":::~1G'J NG'J bbt'J::: L ~~lJJ":; ~VlTI1l1'V'Jcila~G'J't\J :::u11u~n1J"~ OOJU1"1Jfl\JeJ\J~n, Lbt'J:::~1 tJ1Ji~1ru"1Ja\Jcila~G'J~ L ~~~1n 
~ ~ ~ 

~ti't\J1nVIG'J1tJbbVI~\JoHfl~G'J~\Jlt!fl\J~nd" bbt'J:::'t\J1nLLVI~\J~U1 fl1Vi b~U L1u1<7f~ Lfln~1d" 1JV1~11~t9i1\J1 vl1Liin1d" 
v 

J"1Ud"1~i1B~G'J Lbt'J:::~n~~1J"~ub V1A't\J1ni1a~G'Jvi11~~1n~\JN~ 1 iin1J"~i1\J~1u~11~itiu ~1 dJu~a\Ja1~tJ L Vl~il~vtt'J1~6? 
~ ~ . ct.& ~ I 

~1u 1~ uri n1d"vl1 L Vtija\JiJfl~11~ ~\I dJun1J"~UV11~11~~'t\J1n~1uoHa~~ Lan~1d"~~ooa ~1\J~Vt1A1~ 1~ tJeJ~ 1 u~~ 
' ~ ct.& ~ ~ 

b~a~uVt1J"1Juuuuu1Vl1\J LL~:::~11~~~~unl1~auati1u1f~i1a~11~,!u 1~tta1~ttVtan~~~ n1J"i~1 n1J"L~ttui"1JeJ\JL~~eJ\J 
~ ~ q ~ ~ 

Vttrn~ru~A1~~{ ~\JN~VJL~'t\J1nn1d"vl1LVtiJa\JiJfl~11~ilVt~1tJd"Ubb1J1J b~U n1d"~d"ULfln~1d"iJfl(PI11~ n1d"bbU\JUd":::L1lVl 
~ q 

Lan~1d"i1fl~11~ n1d"UU\Jn~~Lan·~1J"i1a(PI11~d]u~u n1d"Ud"::=~1~N~111~1LijJ"~111~~~n~1ifruVt1LUn1d"Ud":::~1~N~ 
q ~ 

V V I • 

UG'J::= 11f\J1U1l1~1A1~~{ vl\JU b VJB 1ii~fl~~1 L~a{~1~1d"rl b oH1L 't\J1l1~1~u~6t~ ~G'Jfl~'t\JUn1d"~1J~UoHa~~ UG'J :::n1d" 
q ~ 

~fl~(PI11~~'t\J1nLan~1d"1~a~1\J~n~a\Jut'J::: ~d"\J~1~~11~~B\Jn1d" (Wikipedia, 2008) 

1 . . 
~eh1U~u~n111~tJii1~11~'UL'VlrT (Bioinformatics Research Laboratory) ~ru~1'VltJ1rf1~(Pl{ '-lvt11'VltJ1~tJLiitJ\J 1vt~ 
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n11~n~~1'1~UL Vlf'f~fl dJuiut9leJU~1~ru L ileJ\1~1niJeJ:J.J~t't1u 1 vtru:J.J1~1nvt~1£J u vt~\J il\Jijr111:J.J ut9ln~1\Jnu 
~ ~ ~ 

~\J~ d]uiJeJ:J.J~ uuuffir11\J~11\J u~~ 1~ffir1'1\J~11\Jvl11 ii£J1n~fln1'1'111J'11:J.J u~~n1'1L~fln 1 oiiiJeJ:J.J~ (Yu-shan Chang and 
~ ~ 

Yun-Hsuan Sung, 2005) ~\J l~ij\J1U1~£J~~~~nH1 LL~~~t91JU11nn1'1~n~~1'1~UL Vlf'f~1n u vt~\Jiifl~~~1\J1 tfu 1~ 
eJti1\Jil1.J'1~~Vlfi1l1~ 1~£Jfl1~£J b Vlr11 u 1~~V11\J~1Ur1fl:J.J~1 Lt9lfl{cyi iJ r111:J.Jn11VIU 1 b on1:J.J1111 tJ 1 un11 b on1fl\Jon fl:J.J ~ 

~ 

t9l~fl~VUvl1n1'1eJ1\Jbb~~1 br111~\1iJfl:J.J~ bb VlU:J.JUH~ 1~£J\J1U~n1tr\J l~i'1Jr111:J.J~U 1 V 1~ uri n111~1J~fl b\1~1~ if\J dJu 
~ q q 

1nn11vtii\Jc1JJfl\Jn1'1~n~~11~uL Vlfl n111~1J~fl LU~1~aJtJ1~ 1£J"l1ueJti1\J:J.J1n L ~,1~ Luun1'1111tJ'1~1Jc1JJeJu L «1JJt9l u~~ 
q q 

"11U~c1JJfl\J~1 v111 'l1~1:J.J1'1t1~UV11 LL~~~u~uiieJ:J.J~ 1~eJti1\Jt1n~fl\J U-QJ-QJuu3Jn1'1Yrt9l!U1 L Vlr1ilr11 un111~1J~fl LU~1~ 
~ ~ q q 

:J.J1n:J.J1£JL~eJtl11tJ1oii\J1ULU~1~~1u1~11-QJ~Luun1'1~n~~1,~uLVlfl-QJ1niieJ\J~:J.J~~~t9lfl~ BL:J.Ja ~1n11U~V16 t1u1~~ 
q 

~1\J11Uvt~1t111l1H1 ~\J1l1H1B\JnqH 1l1H1~~U 1l1H1~U '11:J.Jfl\J1l1H11VltJ n111~1-J~flLQ~1~~ntl1ltJ1;ftu\11U 
~1\J1 :J.J1n:J.J1tJ L ~u n11Vf1cyjfl1J L cyjt9l L ~flvi1n11~~~1 (n11~~~1 LUUU'l.JVI1~Ul1u 1 un11Lt9litJ:J.Jiifl~~) n11~11\J~1 
1u~vu1un1:J.J Luu~u ~\Jttu n11'1~1J~flLU~1~~\JLuuiut9lfltJ~1~rucyjfl\Jn11~n~~1,~ULVlfl 

q q ~ 

LL~Liifl\J-QJ1nr111:J.J,j'1J~fltiV11\J~1tJ1r11\J~11\JV11\J1l1H1vl11iin111~1J~flbU~1~~\Jr1\JLUU\J1tJ~ijr111:J.JU1~U1-QJ 
q 

LL~~ ijr111:J.JVl1V11£J~fln11~t91JU1 L Vlr1Ur1n1'1'1~tJ~fl L\1~1~ t9l~fl~~U 1tJ1LLn'1:J.Jn11 1ii\J1ULU~1~~1\J 111aJn111~1J~fl 
q q 

1~flti1\Jt1n~fl\JLLaJu£11 L~U \J1u1-oJ£Jn1'1'1~1J~flV11\Jn1'1LnHt9l1~1vti'1J1l1H11Vl£J (Asanee, et. al, 2002) 1tJ'1LLn'1:J.J 
~ q 

n111~1J~flLU~1~cyjfl\JlVltJ ~cW't9llu11~tJ r~u6LVJr11u1~~aL~nV11fliln~LL~~r1fl:J.J~1Lt9lfl1LLl'i\Jcsn1~hJ1~LVlfllVltJ (Human 
q ~ 

Language Technology National Electronics and Computer Technology Center, 2007) 11.J1LLn1:J.J 1tJ1l:J.JLUfl1 

1~1J~fl ~u u~~ &hauLfl (Daniel, et. al, 2005) 1tJ1LLn1:J.J1~1J~flLU~1~~cW't9llu11~tJ:J.JVI11Vl£J1trtJL~t9luv.JeJ1t9l (Jenny 
q q 

Rose Finkel, 2007) 

~\JduVJr111:J.Jd~eJ\Jn11U1 L~ueJfl\lvttrnn11 u~~r111:J.J~1~ruc1JJeJ\J1nn1'1'1~1J~fl LU~1~ L ~fl LiJutJ1~ 1£J"l1U~fl 
~ q 

\J1u1~£Jd1vti'utin1~tJ~ijr111:J.J~u 1 -QJ 1 u~1un11vi1 L vtaleJ\JiJeJ:J.J~ 11:J.Ji1\Jn11~n~~11~uL Vlfl L ~fl~~1\J-&J1Ur111:J.J~LU~1~ 
~ ~ ~ cu . • 

~1u 1~tJ1JVlr111:J.Jil-QJ~ijn11U1 L~uflfl\Juruvt1 vttrnn11 1nn11~n~~11~u L Vlf'ft9l~fl~vu L Vlr1ilr11:J.J L~~cyjfl\Jn111~1J~fl 
~ q 

LU~1~11:J.Jfl\J LL U1Vl1\J 1 un11cWt91JU1 1 ul11iiflti'~ ltJ 

n1'1Rfl~R1'1RULYifT (Information Extraction) 

n11~n~~11~UL Vlfl Luun1'1~u~uiJeJ:J.J~flti1\Jvtii\J~ij~~tJ,~~\J~ un11~n~ 1r11\J~11\JiJeJ:J.J~flti1\JBt9l1 u~~ 
~ q ~ 

L~u n11~~1.J1~L1lV1 n11vt1r111:J.Jvt:J.J1tJ 1-QJr111:J.J~1~qJ-QJ1nLfln~11V1LaJffir11\J~11\J (Wikipedia, 2008) 1~t1n11~n~ 
~11~uL Vlfl~~vi1n111~u LL~~~\J Lfl1~1~~u 1'C;Jflfln~1ntJ1~ 1tJr1vtifliifl:J.J~ ii\J Luuiut9lflu~~1~ru u~~ Ltlu~u~1u 

q ~ ~ ~ 

~1vti'un11U1liJiJ1~ tJntA't ;ft un11vi1 L vtilfl\liiflr111:J.J (Hercules A. and Edilson, 2007) 
q 

r111:J.J~1~GJcyJfl\J1nn11~n~~11~U b Vlfl ~fl n1~~1tJ~~n11nutJi:J.J1ruonfl:J.J~~11~U b Vlffvlij L ~:J.J:J.J1nc7Ju 1 ti 
~ . ~ 

U~~uu tJn~1flti1\JL~U n11~n~r111:J.J~~1nn11LLU~\Jiifl:J.J~ 111flti1u'1Uc1JJfl\Jr111:J.JN:J.J~Un n111ii Marking-Up 1~£1 
q ~ ~ ~ ~ 

XML tags vl11 iiiJfl:J.J~fl£11 U'1U LL1J1J~ffir1'1\J~11\J ijr111:J.JVI:J.J1£J LL~~~~~1n~e:Jn1'1U11tJ1ii 1nn11n11~n~~11~UL Vlfl 
~ ~ ~ 

Vi1~11Jr111:J.JUtJ:J.Jijfl~ 3 1nl~uri in Rule Learning Based 1n Classification Based LL~~1E Sequential Based 

. . 
~- .. · 

1. ~iin1'1Stl~R1'1SULYifT (Methodologies of Information Extraction) 
cu 

• Rule Learning Based : 1nn11U~1:J.J11t1LLU\Jl~d]u 3 1E 1~uri 
o Dictionary-Based Method LUtJn11 1 ii~~U1Un1:J.Jif\JtJ1~nfl1J~1tJ~1 1 un111~uvt1 Le:Jn~11 

q q 

~LM£J1iJe:J\J-QJ1niie:Jr111:J.J1~ 
cu 

o Rule-Based Method 1nn11ilijr111:J.JLLt9ln~1\J-QJ1n Dictionary-Based Method ~e:J-QJ~1aJ1ii 

--~~ ._ • ... :­
. ~-_;; .· 

CW-QJU1~n1:J.JLLCJi~~ 11in11~~1\ln!)LLV1U inn11d~n 11i:J.J1n~1vti'tJLfln~1'1Website ~\Jij~nHru~LL1J1J 
I o 

Semi Structured ~\11l1~V1 1 
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Pattern 

Name Action 

Word POS Kind Lookup Entity 

• • Punctuation ' ' 

Patrick NNP Word Person•s first <speaker> 
. 

name 

Person 

Stroh NNP Word 

Punctuation 
' ' • 

Assistant NN Word Job title 

Professor NN Word 

' ' Punctuation 
. 

. 

SDS NNP Word 

ii"! 
'lrl' 

' 

• 
~ 

111WYI 1 : Rule Based Method 
• 

C)J C)J I I 

o Wrapper Induction inn1'1U~\JLUUvl\JLfln~1'1VidJuuuu Structured and Semi Structured il\Jiln1'1 
q 

'Vi1\J1ULUUn1'1b~f.JU~bb1J1JeJtJl1 uar~ 1~H.Jiln1'1 1if training data set bb~~ induction algorithm 1 un1'1 
I I 

4V C)J ~ C)J 4V ~ 

~n~<7lfl~~VltJlfl\Jn1'1 ~\1111\"JVl 2 
9..1 

.. . 

• 
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01: <8> Congo <18><1>242<11><8R> 

02: <8> Egypt <18><1>20<11><8R> 

Rule: * '<8>' (*) <:/8>' (*) ' <I> '(*) '<II>' 

Output: Country Code 

{Country@1 }{AreaCode@2} 

• 
ll1WYi 2 : Wrapper Induction 

~ I ~ I 

Classification Based : 1nn1~ildJu1nVie~n l~ueJiju:JJ1l ~fl 1ifl un1~uiluru~1n1~u1J\Ju~n1.J~~ lflVliifl:JJ~ 
'll .., 'll 

uuu Supervised machine learning ~n~1fl~1\J l~U Support Vector Machine (SVM) Cortes and Vapnik 

(1995) lUUl VlrrwrrVi1~-rur111:JJil~:JJ u~~iJ1.J~~aVlnfl1V~J dJueJ~1\J:JJ1n (David Meyer, 2007) 5l\J1U1~~:JJ1n:JJ1~~ 
1ii1~ SVM 1un1~UU\JU~n1.J~~lfl'Vl~fl\Jlfln~1~ SVM lUU Linear function ~~nn1~~fl\J SVM ~fl Y11n1~~1~~~~ 
n1~UU\JlJ~~ lflVl~~~~~~fl\Joilfl~t'J 1~~fl1~~ Hyper-plane ;1\J SVM J~nnu~ UUqJ\11 uuu Optimization Problem 

I 

~ .cc 
~\Jfl1'\t'JV1 3 

Margin.........._ 

\ 
' ' • ~ .. .. .. 

~ 

.. ~\ 
0 .. 

o o o\ 0 0 .. 
0 0 0 \ 

0 0 ~ 

' ' • • 
' 

Separating 
Hyperplane 

• 
• .... . .. -.. ',. .. 

• 

0 ~ 
0 0 •, 

0 0 ' 

.. \ . . . 
\ . . . . 
\• .. . ... .. 

• 

0 \ 
0 .. 

\ 0 
' ' ' ' 

' • • • 
'\ 

Support Vectors '· 

.. • -. 
~ .. 
' ' .. .. • .. • .. 

• 

ll1WYi 3 : Classification ~1 ~ hyper plane 

' 

Linear Function 11EJ\J SVM ~EJ f(x) = wrx + b, 

t(x) : uJuwvni"u lun11LLVvttfln~EJ:JJfJ 
91 

wr : tflu Parameter 11EJvT:JJLVIfJ 

b 

fii:JJni111EJ\J Hyper plane (LNULLV\JnfJ':JJ) 1~uri 
' 

T 

XW+~ =0 

TV~fl# w LLfJ~ \11{ ~fJ Parameter 11EJvT:JJLVIfJ .,. 

• 

- ~ . . . . 

On 2 auun 2 S.F'L Sl- W.Fl. 52 - F E U A C-A D E M I C R E V l E W 
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On 2 auun 2 S.fl. 51 - W.fl. 52 

SVM 1iiN~~~n~iJ~11~fln~fl\J u~u~1 (Recall & Precision) 1ueJlJl11~~\J ~\Jl~~u~11~iltJ~1un111l1 
~ ~ 

ltJ1 ~ un11 bbt1ntJ1~ bflVl Lfln~11t?11\J1 fl ~ b~:J-Jfl 
~ 

Sequential Based : inn11ildJun11iNrl~iN11iN'tibV1~~1tJn11ri1vtti~ u~::; 1~1J<fjjil~11B\J~1 (Sequential 
q 

Labeling) lfu~B LBniN11 1.l,-::;nB1J~1ll rf11~ll~::;iJn111~1J<fjjil~11B\J~1 (Part- Of-Speech) 1l1Lvt:l-11~iN:JJ 'ii\J 
q 

~ 

inn11U~~B1Allrt11:JJ~V11\J~1tifl1~1 (Natural language processing) b~1:1-11~1ll~~11ru1~1ll b~ti 111~ 1llrt 

1uLflniN11 

.. Pierre Vinken will join the board as a non executive director Nov.29 ... iN1:1-111fl~~~ 1 i3 POS 1 un11 

1~1JvtU1~1.1B\J~1 (Token) 1~~\Jd 
q 

[1\TNP Pierre] [NN'P \linken] [rviD~\\rill] [\lB join] 
[DT the] [NN .. board] [IN. as] [DT .a] [JJ nonexectl­
ti\l'e] [NN dire.ctor] [N:N-p Nov.~] [CD 2.9] [. .] 

1~ llinn11d~~B1«l! b~Bti l1.1r-t11:1-1ti1~~ bUti (Conditional Probability) 1 un11vl1ti1li1Bn1iNrt11:JJ bUti lu 

l~~1li~1iN\JiN~1.1fl\JvtU1~1.1fl\J~1 ~\JiN6Jn11 
~ q 

y* = argmax p(ylx) 
y 

1u1.1ru:;~ x vt6J1lltl\J 111:; lllrt (Sequence of words) u~:; y bbVlti1Ubb1J1J 1un111::;1JvtU1~bb~::;11il~11B\J 
~ q 

r11~~fl\Jn11vl1ti1ll (Label Sequences)inn11il't9i1\J~1n Rule Based u~:; Classification Based l~ll Sequence 
~ I I 

labeling tl'uiJ b 1B\J1.1B\Jrt116Jtr6J~un b i116J1 Ln l!1iJB\J b tiun11U~1JU1\Jrt11:J-Jfln~fl\J1.1B\Jn11iNn~iN11iNti b Vl~ iJ b Vlrtilrt 
q ~ 

6J1n6J1ll~flniN~1\J~tib~B ~U1JiN'titi\J1ti Sequence labeling l~uri Hidden Markov Model, Maximum Entropy 
~ q 

Markov Model bb~~ Conditional Random Fields 
tal' 

2. iuGlilUn1"iSnfiS1"iSULVIfT (Stages of Information Extraction) 
~ 

n11iNrl~iN11iN'tibV1~ iN13-J11flbbU\Jl~flBnbUti 2 iut9lflti ~B n11Lillu~ (Training) u~::; n11iNtl~rt116J~ 
~ ~ 

~1niJB6J~~bUtibBniN11U1~nfl1J~1lli1Brt11:J-Jt9i1\J1 (Extraction) 
~ 

n1"iL;EJui {Training) 1:1-1 L~~ ~~flniN~1\J~1nn11billu~n11B1ti u~~ n11~1~1n LBniN11iiB:JJ~~t11:JJ1 Lillu~ 
~ ~ ~ ~ ~ 

n1"i&nflfl'l13J~~1nciiilJJ&ciiti1utiln&1"i (Extraction} fi1u11,-:;nB1J1.1B\J~1~~B\Jn11~~fln1~1Jbb~~iNn~~1n cu cu ~ q 

LBniN111~ll1~~n~ru~1.1B\Jn11billu~~1n 16-JL~~ (Learned Model) b~fl~fl6J~flnn1vtti~ (Annotated) ~B:I-1~ 
~ ~ ~ ~ 

~:;f) ~1 ti1U1.1fl\Joiifl6J~~iJrt116J bUCW1::; b ~1::;~\J bb~!;~rt1\JiN~1\J (Metadata) 
~ ~ ~ 

1 uiJ'~~uuiJn11iN~1\J 16-J L~~t'11vt1'un11iNn~iN11iN'tib Vl~:JJ1n6J1ll u~:; l~fln~t9llti1~ti6J1LUU 1u,-un16Jb ~B 
q ~ 

1 il\J1tibUr.J1!;~1ti6J1n:JJ1ll b 1iu n111 i3 POS tagging 1111vt1rt11:J-Jtr:JJ~un1.1fl\JiJfl6J~~1nrt~\JiJfl:JJ~ (Terminology 
~ ~ 

Extraction) n111~1.Jr111~tr~vrun1::;vt11\J~\J~U1~u1~ (Relation Extraction) b~ti rt11~tr~'Wun1~vt11\J~tibb~~ 
fl\J~n1 (Bill works for IBM.)11:1Jtl\J n111::;1J~flbUCW1!;1.1fl\J~\J~~u 1~ l~fl~1\Jfln~fl\J (Named Entity Recognition) 

q ~ 

1~11~::; LUU~flur~r~~ ~r11u~ B\J~n,- ~~~ ~\)~:;n~111 ul1'1oiieJi1~ lu • 

q 
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3. fl111~1JciiilLOW1~(Named Entity Recognition) 
'I 

n1~~~U~fl L\l~1~ Lilun1~t'In~t'I1~t'IUL Vl~fl~1\Jvti!\J~1111nn1~ Sequence labeling 1 un1~n1vtu~~fl 
q 

LU~1 ~ LUU\J1ti~tln'l1111h.J~~f.Jn;r iifl~1\Jn11\J"1J11\J 1 u~1 t'Il911vtt'J1 fJ LL "lJU\J L 1.fu VJ1\Jn1~ Ln'Ml91~ n1~t'In~~fl~t'J~1u 
~ q ~ 

Urlrlt'J~1n Lflnt'I1~ vt~fl u~ u~~1uif1n1~LL ~Vl~ Lilu~u 
q 

I 

A ~ 

3.1 U!.J13J1Jih1fl111~1J,.il LQW1~ 
'I 

dJuvtii\J 1 u1nn1~t'In~t'I1~t'IuL Vl~ 1 u~n'Mru~"1Jf:l\Jn1~vt1 ut'J~ ~~u l9lt'JfJ~~uLLf.Jn1J~~ LJl'Vl ~1uu~~nflu 
q 

"lJfJ\JiJfJr-111~ 1 iiflf.JL uu~~ LJlVl~~fl\Jn1~ L1.fu ~fJ"lJfJ\J LLt9it'J~Ur1r1t'J fl\J~n~ t'Itl1ti~ n1~U\JUflnfl\J L 1t'J1 ~t'J~ (Wikipedia, 
~ q 

I 

CV I CV .ell 

2008) f.Jnl911flf.J1\J~\JJl1~Vl 4 

representative to the 
EtJrC:>jJ·ea rl tJr1ior1 's veterinary 
committee .· 

nsumers s 

I I 

said on 
ou d ·--

.ell CV I ~ 

ll1WVI 4 : l911fJf.J1\In1~~~U"lffJ bU~1~ (Jenny Rose , 2007) 
q 

1~f.J~ Germany bb'Vlti Location, European Union bbVlti Organization Werner Zwingman bbVltJ 

~flrltibbt'J~ Wednesday Ufln11Lilu1u~n 
q 

n1~~~1J~fJb\l~1~tlnu11u1ciinu\J1tivtt'J1f.J6f ~1ti bcritJ 
q ~ I 

\11tJ~11111 : n1~~~~fi\li'tJ bbt'J~ L 1t'J1~1l91~1~t9i1\11(~1tJ1tJ1flf.Jt'J~ vtU'lf.J"lJfJ\1 b~tJ J1vtun) ~fl~~1n 
Email Address 

\11tJLU~1~~1tJ : n1~~~ufl\Ji1fl"1Jfl\l~"lf1 cun1~LnHl91~ i1eJ"1JfJ\If.J1 vt~fl 1 ~r-1 l9lt'Jfl~~cu ~n'Mru~fl1n1~'Vl1\J 
q 

I 

3.2 il'qJV1111il\lfl111~~ciiilLOW1~ (Named Entity Recognition Problem) 
I Cl/ I I I 

n1~~~uiieJ LU~1~tl'cuLilu1nViijr111~'ll1t'J'u 1~ ut'J~ Liluuruvt1Yl~r111~Vi1Vl1f.J e1uLufl\J~1~1n11ruvt1 q IV IV 

v 

~\l~fJ luil (Hamish Cunningham, Kalina Bontcheva, 2007) 

o r111~n1n1~ 1cun1~~~u"lfil~11fJ\I~fJLU~1~ L<riu ~111 May fl1~~~vt~1f.Jtl\l i1eJr1cu vt~fl vt~1f.Jtl\J 
q 

I I 

~ &$1~ ~ .ell 

b~fJtJ~(lHJl1r1~ Washington fJ1~v~vt~1f.Jfi\J"lffJrltJ vt~fJ~tl1tJVl 

o r111~vtt'J1nvtt'J1f.J"1Jf:l\Jn1~~~U~fJ b\l~1~ L1.itJ Marry Kate Miss Marry Kate vt~1f.Jfi\Jr-lti 1 
q 

.ell cv 

L~f.J'lnu 

~\Jttt.Jn1d"d"~Ui1fl b\l\'IJ1~~\J bUtJUillvt1~~fJ\J 1 ~r-111~ Liif.J1"111illV11\J 1r-ld"\J~11\J11fJ\JJl1H1 b i11~11i1f.J n1~d"~U~fJ 
q 0. IV q 

bU~1~~1cu1vtqJ ~1"iitcun1d"~n~~1d"~tJbVI~~1nLfln~1d"l~uri 1r11 (Person) b~flld" (Time) Vi1vtcu (Location) bbt'J~ 
~\Jlvtcu (Organization) bcritJ 

.. ,ruvi~tru~inv1R1N"f"s~rn~t Tu Tsii 3Jf11inv1avw1faNtnrrfu 1~ b~tJ'Vl1\J lu~1~1Jd"~"lf~1"111n1d"~ 
q 

I I 
ll::f ~ ~ 6'~ 

. V'1~!YIREJEJN!"'1!SI.I b~fJ '1U!N1'1YI 2311 
•• 

' 

3.3 WL~aYilitun111~~iilLOW1~ (Named Entity Recognition Models) LLU\J1~d]u 2 1nn11"1vtQJ1 

• 
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On 2 auun 2 B.A. 51 - W.A. 52 

1.) Rule-Based : tJ1~nau~1t11a-JL~~~1\J1 ~fl 

• n11rl1Yiti~ Regular Expression 1~t1 ~b~tl1cs.lf1'!J 
• n11rl1Yiti~~1tl 'W'OJti1tin1a-J Dictionary-Based 

ct 

• n11rl1Yiti~~1t11 1t11n1ru Linguistics Grammar or Heuristic Rule 

iJeJ~dJJfl\J1Tin11cQ~eJ Sjrl11a-Jf:ln~fl\J~\J b 'W11~Sj~ b~t11t7J110J 1 tin111~1JYIU1~~i~ b'OJti 1a.i~1 Li]u~eJ\J cu cu cu a- ct 
~ I ~ 

1 iir111a-Jiuc7JeJtidJJfl\Jrlfla-JcW1 bt91eJ{b iJ1a-11~1 tla-J1nirn bb~iJeJ b{4tldJJfl\J1nn11U ~fl ~fl\Jij ~ b iit~1t7J11qJVl1\J~1tiUti 1 El~1\J 

bb Vi'OJ~\J bb~~t~1n~'OJ~jj'W'OJU1Un1a-JYI1aeJeJn uuunn1~eJ~1\Jf:ln~eJ\J~a-Ju1ru uan'OJ1nilir\J 1 iib 1~1riauii1\Ju1u 1 un1ru 
ct ~ cu cu 

~ dJti\J1ti~1ti~iJr111a-JQ'W1~ b 'OJ1~'0J\J ., 

2.) Machine-Learning : dJuinn11i~1~1t1 Lrl~fl\Jrlfla-JcW1 bt91eJ{ tJ1~neJu~1t1La-J b~~~1\J1 ~\Jed 
cu 

• Hidden Markov Model (HMM) (Bikel et al., 1997) 

• Maximum Entropy Markov Model (MEMM) (Andrew Bortwick et al., 1998) 

• Decision tree (S. Baluja et al., 1999) 

• Support Vector Machine (Nigel Collier and Koichi Takeuchi, 2002) 

• Conditional Random Fields (Andrew McCallum, 2003) 

• HMM LL~~ MEMM bUt.! 1~L~~~1i1~1n 1u\J1ti~1ti Sequence Labeling l~t~ 
~ 

1 iivt~nn11dJJfl\Jrl11~tl1'0J~ LU'U 1 un11vl1'W1tl LLt911~ L~~ L Y1a1il 'OJ~vi11 \1 Ln~uruYI1 Label Bias Problem, Decision 
a-

tree bUtin11 1~vttrnn11l9l~~u 1'0JLL1J1J~ti 1~ LL~~ SVM bUt.! La-Jb~~ Linear Function vi1~~t911n11~1U1ruVl1\J 
cu 

r1rut91~1~t91i1 un11unuruvt1 t'11u1n~~Vi1t~buu1n~n1~\J1~1'ur111a-J~u 1'0JeJ~1\Ja-J1n 1 udJJru~rl Sj\J1u1~t~~1na-J1t~ 
a- ct 

vlct11bfl1La-Jb~~ CRFs 1tJ1iitJ1~t~nl91 b~ti 1 tiUOJYI1n111~1J~fl bQ'W1~ 1 \.!111~11 V1tln~n~a-Jtin1~t~1~'l11bfl1La-Jb~~ 
ct a- ct ct 

illtJtJ1~tln~i11 ut't1UdJJfl\J\J1ti1~t~V11\J~1ti~1n11LL y.jVJ6 (Biomedical) ii1~t11 be:J1L~ L~~itltJ111t~1 brl11~li'r111:l-!Yia-J1tl 
ct 

bb~ ~YIU1vldJJfl\J ~\.! bb~~~ ba'U bel ~\J N~ ~y.j~V11~ l1'tJ1~ ~Vln!l1y.j~ 1nn11il1 iivttr nn11r111~tl1'0J~ LU'U b ~'U b~ tl1rl1J 

HMM LL~~ MEMM LL~~1t~biifl\J'OJ1n CRFs bU'UL~b~~n11CWLL1J1J Undirected Graph ~\Jvi11\11aJLii~U'qJvt1 Label 

Bias Problem b~tib~t11nu HMM LL~~ MEMM 

iJeJ~dJJa\Jinn11d ~f) ~~,~t~~ b 1~1~\J b ileJ\J'OJ1n 1 iir~aa-JcW1 bt91a{b ii1~11i1t1 ~1a-J11Cii1t~~i1\Jr111a-J 
i1~'0J1nr~~\Jiiaa-J~~Sja~ iieJ~1n~dJJeJ\Jinn11rl ~a ~a\JeJ1rl't~r~~\JiJeJa-J~dJJU1~ 1 vtru1 un,,bit~ui~i1\J La-Jb~~ ~n~\J cu cu cu cu a- cu 

~ ~ 

~eJ\Jn11Vl,y.j t~1 n1 u~ ~ r111~iuc7ieJUV11\J nTlfl1ti1 rudJJeJ\Jrl eJ~cW1 bt91eJ{ u~ ~tJ,~ ~V1n1l1y.jdJJeJ\J1~uut!uc7ju e1 ~nu beJ n ~1, 
cu 

~tl1~1Lit~ui (Training) 
cu 

3.4 Lfl1\IS;1\11Jih1fl111::tJililLQW1:: (Architecture of Named Entity Recognition) 
II 

~ ~ 

n1~1J1tin11Lit~uitJ1~neJU~1tl~tit91Elti~\Jil (l1t7J1~tl Lb~~ eJ'~ilE1, 2546) 
cu 

I I ~ 

1) bt91it~a-Jr~~\JbeJn~1,b ~eJNnNu,~uu 1~t~n11~~fl1 bb~~n1nu~a LQ~1~~1t~ileJ -GJ1niru~n~ b 1n bt91eJ-l 

r~ru~~u~1l1nu bb~~~r111 ur1tr\J beJn~11Nnt:-Ju1~uu 
'I 

2) Nnl!-Ju,~uu 1~t~1;fl~L~~tJ11\J1 N~~~nV11~-GJ1niut91eJud ~eJfli1ti1\Jtl1vttindJJeJ\JbLtJ1~~w\Jniu~ru~a-J~ 

:.c-·. . . . - .. 
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15 W1 0 s ·. 

ntJm'il\1 ..-
1JtJUtlJfl ' 

'M1'UBU11Jfl fttfifi 
-- ' .... fl1"Rfl~'$1J.lflU 

·~ ·~ ....... 1f 

'ilflfllWJflltJU1-U'm10 

\Wniifs.t Ultt 1 »"ill 

flf)UJ'jlJU\iltJU 
• ,.;,w 

l\Wil!ilttl1l'l 

• 

IV 

n1~1J1Un11iNn~LU:JJ~bfJUVlVl tJ1:;nf:lu~1f.l 2 iu~f:luvt~n 

1) n11t11:;:1-11~Nt-Hdf:l\J~U dJun11vt1csnf:l1Jb<~JJ~<~JJfl\Jn111:;u~f:l 1~f.l1ciiiifl:JJ~~1nnn rt~\J~fl u~:;~1nn11 
q cu ~ 

0 AA 0 CV 

rl1U1WV11\J~Clt9lt9l1:1J~1~1J 

2) ~n~~fl Luw1:; 1~f.l~n~rtru~:J-Ju~~1n~1~~u 1~ u~:;~1nu1uV1~1\J L~f.l\1 u~11 ~~1 
q 

d1\Jtl1vtirn<~JJfl\J Lb~~:;rtru~:J-Ju~V11~~1niu~f:lu n11 L if.lu~:JJ1~1U1Wrt11:J-Jti1~ ~ LUU<~JJfl\J~fl LUCW1:; 1 u LL~~ ~tJ1:; LllVl 
q cu 

VI~\J~1ntTu~fJ bU\"J1:;~~n~ l~ ~:;ClnU1:1J1 LtJi~u b Vl~iJtliJ~11 UbflniN11tTU b yjfJ~tl~~fJ bUW1:;~f)1~ b Vl~flflf.ll Ubfln~11 
cu cu 

t9ifJ ltJ 

4. n1111'1::untf[cti\J1Un1'1'1::1.JiiilLOW1:: (Named Entity Recognition Applications) • • 
1 U~1Utl~:;U1b~Ufl\J1U~1U~1\J1 Vll~~n11U1bfl1n111:;1J~flbUW1:; ltJ1cif 

4.1 cHil\JR3Jft~~ia (Information Extraction in Digital Libraries : DL) • 
bUUn11~~ 1rt1\J~11\J~fl:IJ~~1vti'iJ~1f.l1un11vt1<7Jfl\JN1ciiLMf.l1tliJbfln~11bb~:;1tJ1l1W ~\Jun1Vlf.l1rl1~t9l{ 

cu cu cu 

bb~:;iJ11W1i'n~ UU~~UU 1cifb1~1 bb~:; bb 1\J\J1U~fJU~1\J:IJ1n 1 un11~~1tJ bb1J1J 1rt1\J~11\J bfln~11b yjf) 1 ii~1f.lt9if:ln11~UV11 
q cu 

IV 

u~:;Lif.ln 1cii~\JUULV1rtilrtn11~n~rt11:JJ1 ~\J~1f.l1 iiiN1:1J11tl~~n11iifl:JJ~ l~fl~1\JeJ~ 1 u~~ f.lnl91'1f:l~1\Jb,ju Citeseer 
cu cu 

~" LUU L 1u l ~~~11iJ11:JJ Lfl1\J1UiJV1rt11:JJV11\J1<711n11~~fl~~u\J1U1~f.!VlL~i'un11~~:JJW:JJ1nn11 7001000 Lfln~11 
:1-11~~n11 1~f.l1ift:JJL~~ byjfl~~1\JbUUl1U~fl~~·<~JJfl\JLfln~11~ifrrt1\J~~1\J 1~f.lb~1fl\J~fl~~~1~n11 query ~1tJl1\J1 
~~fl\Jn111~~ Citeseer vi1n11 tag onf:l:l-1~ l~uri Title, Author, Affiliation LUU~U 1~f.I1:JJL~~~1~l~Lbri SVM 

cu 
• CV I CV '11 CV .:=1 

~n~1flf.I1\J Lfln~11LL~:;n11~n~<~JJfl:JJ~ ~\J1l1V'JV1 6 
cu 

• 
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. . . a · 2 auut1· 2· s.A. Sl · ~ w.Fl. 5.2 

r --L-. -· 1· fm · ~t D~ ~·rrtatiOn: 

John Booth 
nl!C:..- • .•. 
VJ:llC'c~ 

Tel: 8165.-4321 
Addr: Pl:r A building 
Jioup· L~ ~ 

t'fr,_) .. t·'l]· ·~ ~;~ 
.11.~ .Lt.i ·. ~-..Rl ,ro 

Addr~ No~ l23:r B:St., 

. . 
'· 

4.2 BL3Ja {Information Extraction from E-mails) 

.. . 

if~~UU L~~n11~n~~1'1~ULVlrf~1n E-mails ~\J1~~LU~~bb~1r!U~~1~~1JU~afJ~1\JUeU/Ju~~ 40 tl\J 50 
q 

uirut9ieJ1uvi11 ii~1 LUU~fl\J 1 ~L Vlr~ilr~~fl\Jn1'1vi1 L vt3JeJ\JiJeJr-~11:JJ Lii1:JJ11i1~ 1 un11n1eJ\J u~~~n~iJeJ:JJ~ L iAJeJ~1:JJ1'1bltA1 
LtJ1Lrl'11~'lfl~ ~\J111f!J~ 7 

f ffom: S'Y <san<feep .... @.gma((com:::• - rriuf messages 6y tfiis autlior 
2. Date: Mon, 4 Apr 2005 11:29:28 +0530 
3. Subject: Re: .. How to do addition?? 

4. Hi Ranger, 
5. Your design ofMlltrilt 
6. class is not good. 
1. what are you doing with two 
8. matrice.s :in a single class?make class ~Ialri1 as follows 

9. import java.io.*; 
10. class Matnx { 
11. public static int An:runberOtRow:s; 

• 
12. publie st..ltic int Anum.berOfColumns; 

13. public void input.ArrayQ throws IOException 
14. { 
15. InputStreamReader input= new InputStreamR.eader(System..m); 
16. BufferedR:e:ader teyboardlnput ""new BufferedR.e.ader(input) 
17. } 

18. -- S.andeep Yadav 
19. Tel: 011-243600808 
20. Homepage: htlp:ir\vww.it.comf.-Sa:ndeepf 

21. On Apr 3, 2005 5:33PM_, rmger •::asiri....@gmailcom> wrote: 
22. > Hi ... I w:ant to petfoon the addtion in my Matrix class. I got th~. program to 
23. > enter 2 Matricx and diaplay them. Hear is the code of tbe Matrix class and 
24. > TestMatrix class. fmgl:ad Ifanyone can let me'lmow how to do the .addition ..... Tnx 

• 

· 1~ . areyoo 
ems ?mak-e cla~ }.bim. as follows 

ptib1ie void mputAmyt) throw. ID~on 
{ 

} 

lnputSn~dader ~ =ew lnputSoom.T{e~&(S~iu); 
B;.&~eadi!r keyhoiU'~=·:nav BtdfmL~ade(input} 

Ill 

4.3 n1~&~1\1!1Uiil\i&LOW1~YI1\Ii1n11LLWYJg (Bio Medical Named Entity Recognition) 
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d8 Ill 

1~fjn1'1~~1\J1tJ'1LLn:JJ~vl1n1'1eJ1ULfln~1'1bL~1vl1n1'1'1~~rl1~1Jflnfl\J~U (GENE) ~lLBULfJ (DNA) fl1i'LBULfJ (RNA) 

LL~1vl1n1'1V11ri11:JJ~:JJ~Un~fJ\J~U bL~~ 1 '1rl 1~~'111 L~UfJfJfJn:JJ11 U'1U bb1J1J~fJ\Jn11vJ ~\J111f!J~ 8 
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BACKGROUND AND PURPOSE: The colfa,gen alpha2(1) gene (COL1A2) 
on chromosome 7q22.1, a positional .and func;tion~l c:mdidate for 
intracranial aneurysm (lA), was extensively screened for susceptibility in 
Japanese lA pati'ents. METHODS: Twenty-one single nudeotide 
polymorphisms (SNPs) of COUA2 were geno1¥ped in genomic DNA from 
26.0 lA patients {induding 115 familial cases) (mean age,. 59.9 years) and 
293 controls (rne.an age, 61.6 years). Differences in allelic and genotypic 
frequencies. between the patients and controls \Wre evaluated with the 
chi(2) test, Circular dkhroism spectrometry was monitored with 
coUagen-reJ.ated peptides that mimic triple-helical models of type I collagen 
with Ala-459 and Pro-459 to estimate the conformation and stability of 
alterations. RESULTS: Significant genotypic association in the dominant 
model was observed between an exonic SNP of COL1A2 and familial lA 
patients (chi{2)=1L08; df,_l~ P- 0.00087; odds ratie=3.19; 95% Cl, 2.22 
to 6.50). This SNP induces Ala to Pro substitution at amino acid 459, 
loc.~ted on a triple--helical domain. Circular dichroism spectra showed that 
the Pr·<>-459 peptide had a higher thermal stability than the Ata-459 
peptide. CONCLUSIONS: The variant of COllA2 could be a genetic risk 
factor for lA patients with f;,mily history. 
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~\11 uu'OJ~Uti~\1~\1~\11ti1~tJ3J1n3J1f.J~~{9) 13-J b{9JG\J b ~fltJi'u 1 iib'Y13J1~nu\11tiV11\1~1til?i1\11~~~113J bU'V'J1~ b'OJ1~'0J\13J1n~u 
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~ q q ~ 

bUUfl~1\1~\111UVJ~113Jd -c>J~1i1f.J 1iiNeJ1Ul'1iflirn1~f.J3Jfl\lb~Ull1l"Jn'1~1J1tin1'1n1'1vl1\11U~fl\ln1'1~fl{9)~1'1~tibVJrl~1f.J 
~ 

n1'1'1~U~fl LU~1~ bbG'J~~13J1'1t1U1'Y1~nn1'11tJtJ'1~tJnm ;fl u~1u~~u 1 'OJ b ~fl 1 iiLn{9Jt1'1~ 1tJ<71UbbG'J~~11\1~'1'1~ \11u1~tJ~u 61 
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