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SUMMARY

Survey on the trends of Intelligence-information technology -

Titl .
He Focused on Natural language processing
Recent Research Trends in Natural Language Processing and
Purpose
Research of SW/DB
Need In recent years, various research institutes have been conducting

research on various fields of natural language processing.

1. NLP (Natural

Language Basic concept and sub-classification of NLP
Processing)
2. Related
academic History, scope and characteristics of domestic and
conferences and |international academic conferences and contests
contests
Summary of
Intelligent 3. Real case survey on NLP Real Case
Information Study case History and List features
Technology
Trend .
4. NLP Survey of NLP open source's performance and
technology level |spec
Survey on domestic and international open
5. Survey on
Knowledge Database for NLP
Knowledge -
Survey on characteristic of each Knowledge
Database for NLP
Database
- Survey on domestic and international academic conferences and
Research contests
- Real case study on NLP technology
Results I
- Research on NLP technology level for each application
- Categorization on open knowledge databases for NLP
his report will help understand trends for NLP with its details for
. academic conferences and content. Additionally, it will contribute to
Expectations

the future works by using the real case study and the free
knowledge database for NLP.
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Tagging Result = Apply Grammar =» Parsing = Parsing Tree = Choose Best
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G = <NT, T, P, S>

m Start Sysmol(S) : Sentence

B Non-Terminal(NT) : Syntactic constituents

B Terminals(T) : Lexical entities/words

B Productions(P) = NTx (NTUT)+ = grammar rules

T2 B4 WY durzo=r 27kA otk &A(Top Down) & w4134
&2 (Bottom Up) &840 RS

2 e & glEd, gy 7R Rde
H

oA S=o=m I EA gom [18 2-1]17 o] Mg LT ZHE

2% = A
AAste] wE wEE A Ptk B FHS AWM o uy
27) R AFE AAZES) 2RE A% 9 EBottom) S THE]
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1. ICON

ICON[7] “International Conference on Natural Language Processing” <]
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A4 A FARE AMERES AT FHae =A] #s 9 dE ot
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Computational Linguistics 4@ ¢ &&< 3t Ut}
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Transactions of the Association for Computational Linguistics #‘de] <1t
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7). @] EAEREE Y ANAE == (FFA 9AL, Naver Labs)

Al ZAEZRE ARE F :

e}, EAE Ao BEAste a3

o] HRE ngo=z HgH AxH, FH

7hssl AT o] AAHES HRE ng o EFEE=E JRo FFe HI

ola] AMulx FR Ao] EepAA Aot wEbA, Bk ook

FEst= 7lwol HQ3Eity B3, &9 EAde A

Z3Eo o, ANARE A=" A

o], Aoy Alxgd “10 d A dE e

‘10 @ A of sFEteE Al HARE FEIA %f&t}ﬂd A gHe AT
SA Btk A ARE BYSA FEshe 7l s 93

b s AFEH O AR, Fhmo] A

o MEHAUT. =] EARFE AZE

e AA Ao s T3

G, ARYE A AE-$F ANAE 0% AF BF 2 24 18 GhEw o,
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H AN, Yahoo! Answer, Hlo]F 2T} o} o] ALEX7} ApAalo]l YUd)+=
AHO o dEFs SEsIH, & ARAVE AEo dd SRS dFe=
AFYE] ZIvke]  HE-8$H A¥]2(community-based Question  Answering
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T=37] HsiAe dEe ERste WY AR AES a3 oE A=

A% BRHE 999 AR g8l AED WFE A4S0 AFIE PHoE
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gojsidelmel, A2 T2 A4 Fuddd FWD HolH e F2A
A3 ol gle A7 REst W gEsos EAHC e, AAe F&
BAL A& AEay] oyt B AdeldE Jacs dolHg Ada)
A% Hu 4PL st OuNHolzRY UFo A HolHE Hustn oF

o

ggate] Adulolzold AA oo F2 EUFE FESE AN 29
P At uART 53 AAE BTl FF FUROE FIT AU=
3 ESME

Tgsta, FHERE Fo% 4 FAE VW 423 8
T = Xﬂ"iﬁc}ii’yﬂ 7Hi] 2ds 7]’\6}7] oE W FE

g} AdojF EAHES o] &3 oY o 2E9 FX3 (FAR vFAL Fdd))
oAy BopoA = 1980¢ ] SREEE FxIgE 2SS AMESHY Th
% %22 Introduction, Methods, Results, —1#]3 Discussion(IMRAD)}

Ze Aoz FERIEO, AFAEe =79 AE g f4A 4T F#
= =i 7&./‘”4 MEﬂol E%ﬁol‘:i TofET) iliib} ‘%8
Y

Udurrlo g AR EE  EA(Feature)e Bag-of-wordse] A gk, 3f AT A=
oA Foke ZFof| Uetd dojd EAS & 7 AR o= HollA
28 E 7HA R ATk Ades B3 dAE YA 2E IAH 20N FE2T
&9 AAE dojd EAFL oy EAES ol&std 4SS BT 2HAE
&t

nl, EXNASY HeAd A FE3 (HAHE wg, sTEgn)

FR0TOIMA 19979 Fulzz /SHMOE FAH FUFLe el
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A7) FAHD 1 Ao mEs duE §U2 T AV} §a2 @
z o

:Laﬂ FUREO FIAR, F253 TR H37}
WgEI H2 B2AR FAHW HHA Bl b B3 Yk A7
FAHS AL wIE e o b AR BAaT BALG Y
U= WIE 3FF FI/ GPAAC) tse] 2RA HAL =My
e AAFLA Folk

HT 2283 7ME3E AoAY fAE A AsFHY ey FaAol
AA L Atk Google, MS 5 AXZFEHE 7|¥4S FASZ U g9
s T HY Arl2E  AARFHo=E SAEtA nom, T oA =
ANZEZRJEHUAYE, HHAJEZE], Yol FolA AFFHE AMuxE
oA dxolE FASE gof, T3, dojo] g AsFTHY 7Eol
g AAEE gren gom, Eof, 2Flo, Fof, gAoto], Fdold
Aojel] gk g4 A =3kl Ut

a8, AsHY WHESZ = 7 7|WHRule-based Machine Translation)=}
EAZ  AEHY(SMT; Statistical Machine Translation)o] o]o]  AlA=
A= 9 (Neural Machine Translation)7}A] 97} ﬂl‘ﬂﬁf’_ New, o=
WHEY AEHS 883 stolHgE AWy rek &3] d7EH Y
el 47w FHA A4, 78 24, 97 24 & "YW 7€)
O FstA AE&EHA Bs o] o] FofXa T

Steth3E B EEH =% FoA FFEElE A" =2 =2A
FHE ol AAQE & JA Aot 283 SteEdidldAe F 1089 =& 7
o ® AAEIoH, HH RSB 9 QA AEB o FHS WYtk <& 3-D2
283 gt= 9 F=mol FARAY TEddA ¢ =woE ABEH 1019
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s Ged =Y 71w gol A4 A7 S e BRARLINL yustas (eas
o (SRt et eRlaRNe R iggs i aleld g SBECEN TR
A el O st ok e #59, 297 (Bohh) A ustets) |95
8 |EAHUEQDE o 88 WA w318, 0)27] (A CFELE YR
o |Fu4 e 99 Ba9 PAHA A EH B4 ALE @A), 42 (42 QX s}ets 082

o oldd (AN AZE) ZAS o
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1. NLP tools contest

NLP tools contests at ICON+ ICONo|A 23§53}
Aoy =7 FHZEZR sinitg M2 FAE
=T 7€ BHe =rEa Juh 201580 E AN 7AWl SMT
worsE FAE ot PEHAerm, 2016d= A= &

A3
=
Fgele B4 2 FA BEHEE Aol FAL AFHAG. D &



AA7F vh wepd oW HaE %I ATHE Fux B4 9 BN PF
AzEe % 24 mte] BAE Bae] sule] @ Ao o SHn,

2016 ICONelA =33+ NLP Tools contestss= “TOOL CONTEST ON POS
TAGGING FOR CODE-MIXED INDIAN SOCIAL MEDIA (FACEBOOK, TWITTER,
AND WHATSAPP) TEXT” gt FAZ APHAT. thdoA tigoe=z st
UE LA HHo HBAEE QEojef Fojoltt IS Afoe F W A Y
AoAE AESt Qlom, &4 HHojoi Qlxojet Fo|E T&3t AHEstal
ATk wEA olE FEste B4 b A& 5o dasit te9
AE2 Fojet A=o7f E8Hol AHEH = ool

ol

(o

ICON 2016 Varanasi me hold hoga! Great chance to see the pracheen nagari!

(x5l 4] : ICON 2016 kehipAlol A ZHEIEUICE 1) A2 2 4 9= £ 7]8|QUrh)

FAAES POS W7 AzHe A% D Bkl A8l s AW, Bt
doleE AlFwA =k AFHAE dHolH:  Jo-Ae], Go-yIol,
| ~E

=
Fol-"dFFo] F A =& ELQH HZXE HolgHo|t. Z+Zte] HolH &
Aojol wet F71HQl ARIE xIH Ut AlxE e SAHLS ALEe
AHE, o]F =3} H#3F F-1 ScoreE AFESTE oA AAE AXH THO Q&

ANASE BalolA B AHS Ea) BEE AT

AEsHe St dHeolHe] Al UlgeRes Fo-qHo], dol-mFe,
Fol-dlFo]9 V1A [l MEZE AlgdT. 7 1o ME= 25 ESH 1A

.
A wApol =

¢

9
Axofe Hgo] HF HEAEZ wFHS FAs] HolHE FHHA.

g 2 E oA WlEZoj7} Y A foltt

o] H2E dolH AAA A9 #3S fsiA 2 T AF<
CMI(Code-Mixing Index)E Zstdtt. CMI= HZ2EoA 7 Hz &
AAE e gFo] I o] EAstE U2 A& AASIY ©ojo HIEE
=43ty CMIE A &3sle AFFE dolHe HolxE, EQH, sx9 7



Wk Fof-AHof, Fol-wEo], Fof-BF7of 37) LEa dHlojE e A& 3}l

w2t 2702 F 187FHA1Y "92E HolHE At <&F 3-D= AFHe
tlo]Ef 2] POS e ZLAl A Kot}
{3 3-2> POS Tagset
Category Type Description Category Type Description
N_NN Common Noun Quantifie QT_QTF General
Noun N_NNV Verbal Noun Gm:i“r \;.r QT_QTC Cardinal
(G_N) N_NST Spatio-temporal (G_S¥M) QT_QTO Ordinal
N_NNP Proper Noun RP_RPD Default
PR_PRP Personal Particles RP_NEG Negation
PR_PRL Relative (G_PRT) RP_INTF Intensifier
Pronoun . - - e
(G_PRP) PR_PREF Reflexive RP_INJ Interjection
= PR_PRC Reciprocal RD_RDF Foreign Word
PR_PRQ Wh-Word RD_SYM Symbol
Verb V_VM Main Residual RD_PUNC Punctuation
(G_V) V_VAUX Auxiliary (G_X) RD_UNK Unknown
Adjt‘cl‘wc 33 Adjective . ‘ RD_ECH l':chf) w‘?rd
(G_J) : Conjunction, Pre- CcC Conjunction
Adverb RB_ALC Locative Adverb & Postposition PSP Pre-/Postposition
(G_R) RB_AMN Adverb of Manner Numeral 3 Numeral
Be ) OM_DMD ]A‘I;M';Iu‘lc Determiner DT Determiner
smonstrative DM_DM1 ndefinite z
= . e At-mention
(G_PRP) DM_DMQ Wh-word Twitter-Specific e Revicatidicconrso
DM_DMR Relative (Gimpel et al. E Badeloon
?g_l;)) u URL or email
- 4 Hashtag
¥ZEA] : http://amitavadas.com/Code-Mixing.html
2. EVALITA
EVALITA(Evaluation of NLP Tools for Italian)[14]E o]&glo} A4dojst
(Italian Association for Computational Linguistics) F3#o2 20073 A0
ok
[¢]

AAE Yo,
o) A 2] o}
ol @2 ofo] &

EVALITA+= 2016
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EEsAT. 97 =
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7}. ArtiPhone (Articulatory Phone Recognition)

ArtiPhone& A%
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SulolEs AT 5o 24 HolEol AW HA st Ade B3 &7t
$FHA olels}t AgHh

A% ¢4 4 &S A S W B Be sl WAL oozt
SAT U A olde] FEF elasds BFsm, 4 HolHe Aold
2% B0t dolE A4S B uwhe odd dokd A W U
e Wl BYX FALL HEch BAX BAE o6 &H wojgel=
FFeka oot T &% So BAR ORE VAN wekd o
S AE AAHA @i FH] £ &4 HoEHE Agstel A3k Y
AzEe FESC Aok Sl AgHE HolHE FRHYU S22 AYHE
24 dolEel Y Bt AgHE volEE % dolHRT LAY wE
24 dolE g Agah

A% 24 A4 AzxEe F 4§ dolHd @ Lol =g wlolEo
gE shrg we & oAtk 29 dolHE x v, 29 3RY AXNA TA
SARGSE, ofE, dB, 9 Pox TAH AT AFHE 84
dolElel MSPKAE: thd @abr] 2etdst g4 2 g49 AZE FA
=23 olgelol 24 dolEolth F b &4 wolE} AFHEY s
°F 50084 HAEE 94 19, o4 29o] Wikt o 247 FEe &4
doleloltt. T2 st R WA 4 dolddA Hgd volHE nHT

=73 U4 Al 2=He] H7l= 2 F&(Phone recognition Error Rate)2 43t}
2708 71& Al2=Hl 3 PER Al2Hlo] AFHT 2709 7| A€ 2%
AETS AT A" 5 3 25 ARE BT ARES AlZ&Holth

71 Al2" BE AT AAYW Rdon, 24 mExdx RdHMMeo] A
DNN-HMM Al2=Elo 8 o]E o] &3ty F7AEL A4l A 2H"lE T30
A7 ES 7 A2EY ZEE AaaA WA 7hsstth

1}, FactA (Event Factuality Annotation)

o

FactA:= B4 oA A3t AR ARl B AlAA oB Jo So] o
F3sts = g Hrrh A8En 3 IAELS Ao A A7
S48 Al 240 i3] FHEFEF A2®HE FASAoF ok [OF 3-112
T&oA oWEE FEd= AAolth oWIEE XY we= ¥ THA Y

o{ﬂ

—_

-



Il AT oMIEY =A9F A me= wEY AR I8 AR Y
FI5AFA ZAo] Ak olg e Arge] we FACTUAL, NON-FACTUAL
~12] 3 COUNTER FACTUAL event¢lx| Hg3hc}

I= the source sure about the event? YES

15 e event pastpresent? YES

15 B polarity of the event posilive? YES
FACTUAL event

Smith haGassegnatcieri le dimissioni;

it sU0 successore entro un mese.

",

,

5 e source suie aboul the event? YES
15 the event pastpresant? KO
... 15 1he pofarty of the event pasitive? YES -
MNON-FACTUAL avent

¥o]n]x]&A] : hitp://facta-evalita20

[13] 3-1] FactAe] oWl E

FactAe] =4& F2 golo] =u¢l
oE %T&_ 7WE T5 0o Ut o]
o] A

] =l
LS B

FactA <]
AL A S Elgt

- uy - Fage

Az o] AFE Aol tig gk

= the source sure about the event? YES ™
|= the event pastipresent? ¥ES
|= the polarity of the event positve? NO

_ COUNTERFACTUAL event

| ragazzi non hannu@n casa,

probabilmente scmm pizzeria.

Is the source sure about the event? NO

|5 the event past/present? YES

|5 the p{llafll'_-,r of the event posithve? YES
NON-FACTUAL evesnt

° ULZOV% Itk sk 2 U dlelE =
& el = o] EXE F AMAA

Zol U@ U2 YL AT
A" AT BAE A

I

(certain, non_certain, and underspecified.)

N A7)

APAY Y Aoz B H AS

2Hslt}, ( past/present, future, and underspecified.)

I - FAL Ado] EIHAY FaSIE W Ao ugt g5 ==
=57 2 F Ut A FA4ES #dshrld ARV FRSHA ¥
= HAISHA &&=

H7t HeolHdle FAo] @ AHAY Aol EZJEo Ao FIiAE FoF
Aol tisl 37FA AR BA SAo dis] 2ntE e g9sleor 3o



=° e EFEQ E
F2bE o] Q.

A7 A FA AHC wEt Al 7R £AS 223 Ai ool
AZsor 3t} o] AF}ES FV(Factuality Value)E Tl HA+E =AH3
ANz="le] &9 FVY Fl A& 7|Hte=g gt olgis AdFHe ES
tlolE o] dFo|tt,

<EVENT m_id="1" certainty="CERTAIN" time="PAST/PRESENT" polarity="POS">
<EVENT m_id="2" certainty="CERTAIN" time="PAST/PRESENT" polarity="POS">
<EVENT m_id="3" certainty="UNCERTAIN" time="PAST/PRESENT" polarity="POS">

FactAdl e 4ga B/ 84 then 2 34 23 slol= gl
AASFIL ek AL A BF FAHE sl 2014de] AHE spol=
AR FA 3A S-S E@ste Ee AAA

glo= 44

9

4232 CERTAIN, NON_CERTAIN, UNDERSPECIFIEDE ¥ &5 ™
Ztzbo]l 8- o3 Zth CERTAING AbAo] dojyrs=x] dojuhx] Eghks
doAUAY  dojbx  ZEs  AJMA FAHZd A g FEE
NON_CERTAIN> Aprdo]  dojgtAy dojuAl FdAY F2 dojuAy
dojuhz] s Aoz il R Ao F3gth. UNDERSPECIFIED =
EAA A A tete #TE 4 s BRI gle Fe FESTH
FA4E #ddd F e HAERE FEAHS Uee 59 JteAdel A

A

&:?_, oL



@& &80 2Ast] Ade dZan 9] WEe CERTAN &g H2a
@2 A$-ols Aol s ARE ANST Yot BRYEA dedm o
)2} A NON_CERTAINZY S HF-=ksit}.

(2) Azt

A ZF 424& PAST/PRESENT, FUTURE, UNDERSPECIFIE 371X 2 E&Ht}.
PAST/PRESENT+ @A 2 349 AL Yelal, FUTUREE w o] Ay g
AAS JeldAT. UNDERSPECIFIEDE Al7HA slades & 4

o

AZHA @e Aol REAA whe Wil A% Y W A
BAYAY W4 BE A FHE ASE Ak @A ol o9E
Folate] F4g Raslolop @ Ea AAQ WHoY Azl 5L

(¢}
AW sts A9l Al $4do] UNDERSPECIFIED=Z H-2h#

Q@ =4

4 AL 49 TAHH FEAHY Aeolg ATstH  POS, NEG,
UNDERSPECIFIED 37}A]9] £A4#& ARESth. POSE 42 ourt A+
Ao Fagth NEGeE HA AR or)e] Ao F&=w, UNDER
-SPECIFIED&= AH9] 34T RAHS AT  gle A Fofl 72

SHge FRT W Bl A4RPOU SHGS AR @ ASE
A ol AR AWaly] flal e Bl AA ANe Beka] 94
ALHA G BAY A9olth d Thed 2L BAL BAD 74 Bie

(E 3-D>3 2o
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 EAupIe X9 482 AFHA 9

oaZ w4y

La Volkswagen non ha detto quanto costera la costruzione dell'XL1

GE 3-3> S47he R

predicate certainty polarity time
M=9) (=4 =4) (AlZh
Ny - past/present
detto certain (=2H4) neg (£4d) @A Ee ST
costera - - -
costruzione - - -

CE 3-4>% FactAol A A& = T o B9 34 B3 o Aot}
Giovanni non sa se Maria verra
(34 Q32 niejobrt & AR %X RaFUCH)
(I 3-4> FactA F2] B3} oA
predicate certainty polarity time
M=09) (=g =4) (A1Zh
sa certain neg past/present
verra non_certain underspecified past/present

t}. NEEL-IT (Named Entity Recognition and Linking in Italian Tweets)

NEEL-IT+= Named Entity rEcongition and Linking(NEEL)& HZ o2 X3 =™
Egl H2EE OYoE F&ste= Hrigth, ESl g2
Edfltet AR AAZEo 2 NSt HiolHE /83 AHEI}
ATt AT ESl Bl 2Eo|= T o]Xx7t Ty o]

oAHo. webA o]d tl-& 7ls3k NEELe] 43 7Ms3les Al 2®H-S 7l|Es)
Zlo] F ettt EVALITAE o] #ok9 7l&& WX A# DBpedia®t #2& A4
71Hke] dlolglo] HZA(Linking)S stz sttd. NEEL-IT= NER %

SRR

P52



AN2="lS s zAdo] AE =7 M-S ZAesta olgg ol ARYUEE 9%
B7F AAE dEE & A= 718 & A Fso. NEEL-IT= o|lgg|ole] E9H
A Fx 9 Hr ZYd faE AYuAd & Ade HdE 7R ok
NEEL-IT= E$£ 8¢ English Micropostel]l tH3k NEEL challengee} H]s=3%F
S et o] FYe A2 7|WHDBpedia)ol HIE AZA3 Y B AEJ Y=
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DBpediax= Y@ A2%+= Linked Datac]™ RDF (Resource Description
Framework) @422 FAEFEO Ao, ZF gl4&2%= URI (Uniform Resource
Identifien=®= I f3tA  AdEEo] gt 2d¥" dEEE  DBpediad
AE~NETH)Y dZAF ook gttt Tk DBpedia®t 942 + gikd NIL
HEE R
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(i 3-5> NEEL-IT¢ &F/AA

character)

=& A = Ol Al
A1 0{(languages), Q1&(ethnic groups), A0, st=0,
AFE (Thing) = M (nationalities), &1l (religions), %F—g ol, 7|= 11,
Zl H (diseases), A X(sports), =9, & X,
M K| (astronomical objects) =
719 (holidays), 2L X S AH(sport FLZUAAE, B221E
A4 (Event) events), ™X| AtA(political events), A, YHAHOIE
AF2| ™ AF(social events) AHA
S| @l=(fictional character), Bt3} M= s
70 21§ (Character) | 7| 2 E{(comics character), ®A| ©Ql=(title EIEO|:II:-|_'?_IIJ

At A (Location)

=

335 A|AE(public places), X|Y(regions),
2 ZA(commercial places),
21 2l (buildings)

omjet 24,
=24, 634g

Z= Zl(Organization)

2| At(companies), 7| & 9|

M| & Z (subdivisions of companies),

B2 & M (brands), A& (political parties),
HE2 7|2 (government bodies),

AZE AH(press names), & 7|2 (public
organizations), @2| Sl CtA|(collection of
people)

AN, AN HERL
Heotry, BIFg,
e
ATEQYO{AAH

Ab2H(Person)

At2to| 0| E(people’s names)

Q0L EFI

K| = (Product)

A3Hmovies), TV 2 1=H(tv series), =<
Al H(music albums), ZE=(press
products), ZH|(devices), Y

A| A Hl(operating systems), TZ 12{

21 0{(programming languages)

HE 20 2|
AFEFX|CH CSI, I0S,
Windows

2}. PoSTWITA - POS tagging for Italian Social Media Texts

POS(Part-of-Speech) ®l 1 H2Z 2t¢]e
¢ FAFSEHY dFHAT. aHY HE

W walol 433 FrhEa o

5 EFEHE giE
A

4 mlo] EiEY

= 7|zt
P

E3] EYEY vlo|az B2 19 EAE9]
=, °ol¢ ZE &E Hyo "HXEA FE=E F Ue
gk FoRolA FA H FE AR 1A & AEE7] 93

g2ES FAL AEH+E o3y Hix &4 3 Adsko




71EY EF 92Ef s 9 & Aol Atk wEka 7|E9 Aol A
oz sfjastr|ole Aol EAst7] ol ol &BtE Al~®El A7}
g ettt wElA EVALITAOAE EYEH "HAEY POS BHI1E REIs=
A& AT

20163 = EVALITAS] PoSTWITAO A= 201430l AF-8H SENTIPLOC =3 9]
dEE AAEsAT. A 2 B MEs 47 4041533 174950l

2T =

£EoE BB PASET. A As" A% P U MEd:
P 9ol GE HEnE AT & At PSTWITAAAL 9 A4 62
B3 o] Ago] gtk WA AAP B AAPL sie 1P E2ow
bste] A AAel PROPN’ EH:L% =

)
[
(m

BEHEZESH) A= POS Bl AA L FIkol A d4l=Qd EAlolH.
E B 7)ol HWEA ZoW AR gE B J|Eo R A3 ol
2 U] wEolth. wetx PoSTWITAE EZ3d 2o /4 2 37t
HE AF3eh 3 2o shte] EEFH g EFY Hrt FFEo ok
(F 3-6>2 AFHE tlolE 9 do|n, <F 3-7>= PoSTWITAS] j 1Alo]th.

= ol ®
AN W D

(E 3-6> PoSTWITAS] d©lo]E o

| Ef 1 7 | Ef 1
MEGolH MEZ00lH
162545185920778240 _192902763032743936__
Governo ‘ PROPN #Ferrara { HASHTAG
Monti } PROPN critica } VERB
: \ PUNCT #Grillo \ HASHTAG
decreto } NOUN perché | SCONJ
in } ADP dice | VERB
cdm \ PROPN cose \ NOUN
per | ADP che | PRON
approvazione w NOUN dicevano w VERB
! } PUNCT Berlusconi | PROPN
http://t.co/Z76KLLGP } URL e } CONJ
\ Bossi \ PROPN
} ) | PUNCT
; E | CONJ
\ che i PRON
} non } ADV
\ hanno \ AUX
} fatto i VERB
| ! PUNCT

¥&X] : http://corpora.ficl 1t.unibo.it/PoSTWITA/index.php?slab=data



{ZE 3-7> PoSTWITA €)1 Al

TAGSET
. e CATEGORY EXAMPLES
ADJ AD)J Adjective -
ADP ADP Adposition (simple prep.) | di, a, da, in, con, su, per...
ADP_A Adposition (prep.+Article) | dalla, nella, sulla, dell'...
ADV ADV Adverb .
AUX AUX Auxiliary Verb -
CONJ CONJ Coordinating Conjunction -
DET DET Determiner -
INTJ INTJ Interjection -
NOUN NOUN Noun -
NUM NUM Numeral -
PART PART Particle -
PRON PRON Pronoun -
PROPN PROPN Proper Noun -
PUNCT PUNCT punctuation -
SCONJ SCONJ Subordinating Conjunction -
SYM SYM Symbol -
EMO Emoticon/Emoji =) AN P O
URL Web Address http://www.somewhere.it
EMAIL Email Address someone@somewhere.com
HASHTAG Hashtag #staisereno
MENTION Mention @someone
VERB VERB Verb -
VERB_CLIT Verb + Clitic pronoun mangiarlo, donarglielo...
cluster
X X Other or RT/rt -

¥EA] : http://corpora.ficlit.unibo.it/PoSTWITA/index. php?slab=guidelines



http://corpora.ficlit.unibo.it/PoSTWITA/index.php?slab=guidelines

o}, QA- 4FAQ - Question Answering for Frequently Asked Questions

g] Alo] Eo] FAQ(Frequently Asked Questions) ¥|o]A| oA AME= AL B
AtgEo] ol &3ste AHlzola, F83% Aoty AL H1A st HH}
4 fle FES 2AE oA AT FAQE Fed ¥+ :
QA- 4FAQ+ AFEAZE AAS A& #2438t FAQ HFoA A3 ¥
AASH= AFoe=z FAEY Ao AQP(Acquedotto Pugliese)= QA(Question
Answering) 7]&€<g 7]¥Fe 2 AQP RispondedtE= FAQES 3k om|&x A
MRS Mt o] Ax"lS T3 AL A4 AEH #HHE FAQE
3 AEeiA AT ¢ ok = a4 A|2Ho] AARE FAQ T A&
He AdEsty i g§HY Ao gt A
Rispondes= QA F-xollA o]&gjofo] ARG Ao Q7 ARFS &
et et 2 R sl A4E JdATT. QA- AFAQE &
AFUEAA 243 EE ZHAA AMELE FAEo s A dHs 2
R3S Assteled =Rl Hoh HSo] QA- 4FAQe HE 2 9 &
FEw7 9le  ‘Textual Similarity’ 2Fds &5 o] Qlth

AQP=  oF 25000718 HES Wtemw <oF 2500%We AHEx HJEWES
T8RS QA- 4FAQ+ oF 470709 FAQol| that X4 7|¥re] H7} dHolE &
T2389T} o] HolEE 7z FAQYl Wid wulzt WF 9 w1 AR} £31H o]
At = JA7EAE HGIelr] HaliA FE R ko|2E ZESA T

QA- 4FAQ+ S5 HlolHE Al&stA ¥+t AQP= AQP RispondeZ} Akt
e glo] £ Aeses AT F Uojor It At Utk wEbA
HI A& St Al2"l& F538oF gt

FAQ dlolEl& CSV Ao = AlFgdEt. ZF FAQe id, question, answer, tag”}
Z3Eo T

kel
%0
o

%
s

i)
l
J
i

3] © vl & xﬂlt‘s 2=

v}, SENTIPOLC - SENTIment POLarity Classification

EglEe e el 24 UEYA B volaz BRI FPFA
~EEY HE 9FG ¢ Fust WY W FRY ATUY ATAES
BUL B Utk 53 24 ol dojsha BAL oy AF FAZ A



Sentiment Analysis (SA)&= HIZYZ2 AHIAE AlFdl= &4 vgo] ZYEH
ZAZANA Fa3 AEH=E AAHI Ao AA=E &E mroo AR A F
A== 7]FelA A 879 HIEE A &Y +F Ae F8
AHolth. & S° EFHE 5F FAYU AF dal AEEY FJAd oA
veotdt o Qe AT B2=dh oot

Avtzlo g2 ELfEAA ZdEH= 4 &

ARl TigE BA, thEe AT 7)E = B43%7] A8l M EH o

A

o ok

FAE EH Hree FMe FAH E
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g Aed F= o

ELEH H2E9 4 FEAoA dF EAHS ELEHE o835 tisldA=
Hhoj Al F¥o] b AMEHETE FHolth oAl dHE HAES A4S
A7) 7] dZel] Az="e HAgHs 3F= & U olgd FAE HFEd
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= 2 ESE wAX7E ARAAA Fe FRAAAE
WAL FH EFE Fold EH uAX FHAA FHAA
e 24 A Ao RE wold HH AR Folz

.EJE—‘E‘ o

A Ao THE Rl d Fd-S AT

SENTIPOLC:= NEEL-IT¢} &5 S 35t Ao dutd oz EQ A
Ael gl ths] #AS Fst ojw BA Fdo] A Uee A5t Boh
A A7 44 A" A7V HAA, &8 "o FHEo] wAE H
AR 2A AFE 79 NMELE FAEE BFH wg ESHY od FE22
Z WAls wa Qo wekA QEHe #d-Ede A 2d HAERE FESke
AL 93 EAE AaxI ¢t} o]d SENTIPOLCE <QlEE 7uke] 7+A4
B A2E"S 25T § e A7) 519 A HA Aot
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Linking #ol4 A&5E HolHE 3502 Agsv 74 B4 9
F4g F7bH 0% Rastel 35 HolE AEE WET

AA Y me WAL 817t 2@l Ak A7kt
FrAm A4 Brtdle AgsA g ARt
t}. SENTIPOLCY] H|o|H HR+= <& 3-8>3 2t}

o
ol
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rlr
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o] ARE FAHNM= & &

<3 3-8 SENTIPOLC dl°o|H AKX

— E9[E A ID
idtwitter APIO|| o3t AlH EQIE ID ME

e =IOl EQIE L subj = 1.
POl EQIE{E subj = 0.
M IHEE N e 34

—

d0| LiEfLt= ESfIH &= opos

S Ell-klol = E_CI)_|E-|E opos =

=y~

>

1;

25

opos 3" 3
X

o

o
0
A)
O| LtEtLtE EQIHE ne 1;
40| gl EQIH+= neg
HFO{E Ol EQIE|= iro = 1,

1= —

iro .
: 1 Q&= iro = 0.

278 2HE FHEY THetes O E = JAs 25
Ipos 28 =/40| LtEtLtE EQIHE pos = 1

=8 =3d0| 8le ERIHE po

o
28 "M =dEE EHo tiet =
g

x 0

oneg CEe
g

A
]
4

—

b
0x

_y
0x

£y 40| LIS EQIEIE ne

S
78 2[HZ =428 THete e = e 724
Ineg T o o g

58 2A0| 9 EQHL neg
Y
o HA|& =H7} YAIE EQELE top = 1,
P AFEE "X ZH7F YAIE EQELE top = 2,
a 2+ top = 0.
text EQH HIAE

293 F4E FHY s e 2L folAge] nE

» AFIAQ ELEH = FAoY HEoAH ®Ho| o= =E subj =0, opos =0,

1

oneg =0, iro =0, Ipos =0, Ineg =0 ©]|t}.



» iz Y EfHe A FHFelm skt AHoH S
Zr= oposet onegd %¥{e Uy

= wHhojzd Fdo] gle FHAHJ ELHE iro =00]x, A =43(oposet
oneg)s FEE ZA(pos¢t Inege A LdAEHA FAo] Bt (S,
opos = Ipos, oneg = Ineg)

3. TAC

AE 7l A7 dig o] sl wet d2E FA digh #4lo]

AR Yot AAE BA 3o (TAC : Text Analysis Conference) [19] &
Aol H e 7w R FIUHE A JI=ZgE AFste dde ) aifolth
TACY FH <9dF+= NLP WHES W= Hrbel Had Jd=zgE
ATTFoEH Ao A AFUE He A7E AWt Aotk TACY F&
2L B ARE Il HAHAG Vs THATI=E dH o 53] TAC
Aae o3 22 5845 Adoh

- AT ofoltle] WL AT EAL VI AR A £FS
A2t
. é_lxl SAlo]l tE NLP HEe] 444 #4e d5%oRA 48
7%

oM< 7H&E R

TACE= =9 IEF 7le AFA&NIST; National Institute of Standards and
Technology)®] AR M2 FA(AD; Information Access Division)ol| 4 1HF<
TAETE 20080 AZE TACE "H~E QoFS 93 NISTS 24 ola 3]9
(DUC; Document Understanding Conference)¢t ®l~E 72 3] o](TREC; Text
Retrieval Conference)®| & & EZ A L3t



TACAA HPH= EHS o7 714 &2 Agdd. EFd2 A=Z: d7
oFrE AFstr] 93 AFHoly dgs sy EF V|2 dAm
Ae AV FoAdA AHosta, " £AE AL A= dATE
Adsted Bag dzgs RET B3 o B OFY AT BAlARe
A= Ade AT TACE © 82 AFUHA °l5< 5% o4
TAC AZ9¥3= EY AIME EURE s A= TACIHA d3E ExS
A gt}

2zt TAC F7]vteh NISTE 2 Edlo] hd H2E dol8E Wzdch Friahs

ool Al ApAl NLP Al2~%le d8sta AsE NISTol AZHTh NISTE A3
NS AT AL 2 Ageth dolE 2@ Bt dvs
TAC F7I7b &g @7kx HZvbaelAl AgHA deth TAC F71e
AAEel ARE FTHHT vl BAMEEE AfRse Aol
Jage dutmow nF Zsyabd AF uXE 139 E9E NISTOA
ddh

20161 de] RPH TAC+= “Knowledge Base Population(KBP)” 8l= FA|=Z
Ag=AT. TAC KBPY JFxEE FERIIEHA gL HZEqA A4
7]¥HKnowledge Base) AEE A= ZIes /NLsta Hriste Aot @A)
A2 ZIvk e s A JIJAPER), =Z2A(ORG), AATZH JAdEE(GPE),
YA (@LOC), NEFACZE FAEY. EH HH Cold Start KBs= B X 2|2
ZIHE ARE A A" AHAIAHES Hriso, oldd A2 ZiEk AR
F=2 IA F 7}74 Ader ERdET AAM= A4 PER, ORG, GPE,
LOC, FAC JdHEE &% #7F AHEE F=5t1 72 JdHEE A2 74t
1

3 &2 S iﬁ%“ Aot}

KBP 20162 Ez=Se ARy} Fz3d 2] 7]
TZ3E A Fe HAEqA HARE FE3e= AS
EHL gorof(Fo], T, 2FdohE %
T AFL o dojz YA

T E KBP 2016 2ol ¥E dolE+= ol 90,000712] Fof, T=30], 2#H <l
et EE XYo EAMZ FAF Qth o] F oF 500719 ;A EAd =
Az uel NEE], #A 9 oHE ARV} FHOF FUlFE o] lom, oHlE

JF:I L



AZE & Br7F Ax+= Cold Start SF/IKB = #gdel tigk A 2=H SH<S
Brretal ofHE QI & W FI AdolA oHE ZHds EA43 I
Cold Start KBP= KBE +A4E <IEE] 3 AA ik Abd Aeold 27|vhe}
Fol BA Eges AHES A4 ZRbe FSske Adelw. Cold Start
KBoll A Ab&3t= QMEEH +32 5 7FAE PER, ORG, GPE, LOC, FACeo]|ti.
=3k KBP €%l sligst= 2% 34 o= 490

Zo]Z BEA ree 7otst uw), Cold Start KB —TL Az"Hle Aude EX
PER, ORG, GPE, LOC, FAC dEjge] BE o|&F& Zol 7z} JEFEe ts] =2
¥ =55 TEa 4 o]lEES ddsloF sk

A oA d=" BE Cold Start A= FA, €0 LD it i
LIAoE FAHO AFE H =X A KBel 7IFHo|oF gttt AA Y}
Cold Start®] PER, ORG T+ GPE <lElEle} #AAEH JAAY A Al="HS
SHFE JdEEE el E KB ol AAs)of 3o,

KBell E‘?J_f‘ﬂ FA-EA-MA EFEY JAx®27E £FHO Sl A5 UM
N E7}h = s zt= EgZo] yriEa 4o ANFPEE = EfZ S

H7IE A &=

l

Cold Start KB 75 ZHollA Alz®Hle €5 A-¢7] & AHE F=5/87 F
7HA SHelA BriEn. AEE A4 5l g2 922 90,00070e =4 T oF
500782 A4 A7 AdEE dEEe} AEE ks A4
2 P2 B Y2 WEYHES AMgstY Hrbdd €% XHT71° 37F
Adel= 4 ZAAde wWEd AEES sty oY A #8 AH=TF
At €% Agrle AEHA B € AU $dT ARe=
7T

2016 Cold Start SF/KB E=l e t}2w 2 Ags wEt)

- Go] olslel= FTo], Aselolst BAo|
Agle] AS 3 ddoje] mE zFolA A
B7HE A B o] HolHE W7 AFF

= PER, ORG 8|2 GPE <dEE #3 9% KB 5 Al2=¥& LOC%
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» O|ES FE= A Yolx KB = Al2~"Hle =4 PER, ORG, GPE,
LOC, FAC QlEEle] E4 e #2817 928 A4sor a
A4 AzElel FA Rie dHy WAL Uehi: A8 HiE
sRAEA, £, TEH, 715 5¢ TR 4+ AL HHsEE aTa
A e dgEe §873 ewe Z~EH U 1§ ARE JFEo=w
Zg@Y. AMAE T BRL 98 4 B4 o AdiES Fzss ol

4. =o] AR A A" FZ 03

o] An Azl A" A dFHR0E EIASBIRL TP do|
FHeta, FRYRALE dolFeA T} FHatel WA A F ol
o] A AHE Az® AXWIE 20099 =RE AFE 20163 83 22
golality. 2016 ol A Az Axd AR e 20163 109 7Yl
Sopistm Ryl AFzolA AWHUT Fo] AR A2 Az" A gHE
AA Hopsl Uk Bokz urol A% shesith AA Hops 2dnid FAE
alo] A H ) A4l Ao Xg okl Auk HopE TEate]l AW

0169 A4 Fops AW A4 Ax" AL D AHgow AEA

BoFs Al

Azsiobath. B7h AAe A wE "og F7h sbssd, s nEda,
A7 5 RE BANA 7t Abssih

2016 o] Am Mg Axwl A7 WEe] A Foks & 6do] HE Bl
3, AA BoF A 65o] Balo] WEsAT AA Hop AAY 24

1. O 1
o= o

Nzow Wit AYREAT Yuk Bop= A zEe] A
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A4% QoA T 7ol HE&H HA At#E FA)

A 1A Virtual Assistance

Virtual Assistancel21] & oA 5 7l&wo] A&H diFHA AHd T U=

=4UA L o] &3 JMEHIA AHI2E E & ok Appled Sirizb 20119

kel 52 Googlee] Google Now 183l Microsofte] Cortana= @A =ExFY

Clufo] 2ol A AME-7HE S TR A Q1 3718 7HHIA Al 2ot}

1 % Sirix= SRI Internationalell 4] DARPAS] Aoz A|ZEH ZzAEYT}
ks ar, 20104 AppStoreOﬂ

DARPA2] = fdo] Eyd % Siri International2 =3}
g oz 23 I 25007 ZEd ZitE £9L AU AZT Appled

Sirig ¢k 29 gl <153ttt 18la Apple2 SiriE i0Sol i?% ANAT. F8
BolPd Sirix 20119 9€ WrEoloA e tx, 13) 10€, Applee] iPhone
4S9} &4 Siris F7) s T

o] o]l ABAEE S <QdEFH oz wisiA FEAHZA] HRE %
$7F gotth. a8y SiriE WES 9= D
. I FHele AdoAY EEY HE %

4
T
X
o
o
ox,
R
>
1o
<
i
=
[»

Hlo] 2o A S-S AHE BHUE
%52 STT(Speech To Text) T2 13-&
= EE 4T & F9Y Addes AATH

| ~E B4 WA= & 9A] =2 459 NLUNatural Language Understanding)
54 Aot ol#A Fo 22X 7Y B HOHE HolH

AEo 4% 4 i, e AR olA A& A8A S AAE + Utk
ze A 2o tal 2F © olop]sAd, AnAeRE B4 Ao thal o g
qsafiof k= Al Aol fivh A%l ot g2k & Aa, AREAY

Ly
x X
o

E4o] BAAE whatA ol talel A MulAES tEE old s
AEATL Qs Age dopdth olsle WA Ww wojd] ML Aol

olyeg}l, B4 AAE E4s5ty dso. FARURE 7 83 AL Sirivk
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1. Keyhole

Keyhole[22]8- E9IE ESId A2el1x EAE(0)3 EAE)E thHo R
A3 So 1 AFRE A FsF= AJHI20] A o)Az An 251 9tk
Keyholeol| Al A Fsl= AHl 25 tha3 7511:},

7}. Hashtag & Keyword &4

Keyholeol| /] A|-&3}= Hashtag & Keyword #4 AJH]2+= Hashtag <

o

| Y

Keyword7} =3 F Z2EQ & ZIXEQ JF T F =& T 45
o) =

[e) -

Aget, B4 7|EZF O Aol X2 AEEHAT, PDF =+ Excel=
ez=Ed F Qv

dFE A= FAC dig BHES AFdIY. AGgE [ 1Y =EE FdF 2%
B8 AFste] mAH =& F

. AR AR Y

Optimize Posting : Keyhole®] AF82 AAH 4 AAHY ZAE dgt
d&EZQ E4e AT AA 22EE AAHsta A O ZXEES
FArolobd Ao tigt &S ATt BE HAEE FE OYxZE A Ho

Kol A Fotd = Ut
T2 Fo] @ Keyhole2 ¥, €4¥, Az Z=29 3o dig HiolHE

I
Agste FAnAe w5 #AEUT 5 U=
o]

FAE ol&al AMEAS T Fol&
A &gt

A53t¥E KPI B34 : Keyhole2 321eo] 7]1=eo] digh AAZT A, Fd,
HAs RuAE AFSTh oy RIAZFREH AF Uig viAE AZHE
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L2 @

% @
¥oJO] x| &4 : http://keyhole.co/

[28 4-1] Keyholee] &4 4

T = W 8
Timeline AZHE AMEE dat IAEQ| £
Top Posts 2| E3l 30t Like 3I=E o5 04_’5'—?—% oj7l =, =2
HI2 AP ZAE
Related Topics AP IAEQA A3 A By fIE SERE
Most Influential ot IAEZHEE EAMs J1% FE Qs 7
Recent Users gt IAEE X2 AHot AE
Top Sites A ZAE Ljof =& URL/Z=O|Q1 +=2{2 24
Location Aot TAET AEE LEL
Share of Posts o XAEQ 2[ESI/HHO| HE
Sentiment ZAEO| ZMHEM AL}
Top Sources OA=E 2, 2HY &, Z2HtY OSE 24 H
Demographics ZAEO dd HE




2. Signal Media

HAo] BAE % Smart Media[23]= 75,0007 o)At 28 w2 A&,
3505k0e] E=Z1, 100708 A2 JERZ A7+ =3HE 2 J]ER 4
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3. Brandwatch

Brandwatch[24]= AH|A}e] o)A ths] Ze EFAHSE AL £ UEE
Ewe Tt ARlzelth oAE S9, FJAAEAb ik HA o)A I AlA ol A
7V Forsts ofolzIAyY Bh AFEEO] oW {7F AlECl oW AdE Alea
A=A FHetsteE v E%S & 4 U BrandwatchE ARS8t 17 Fjzuls
FRet BAls, AF D vl FHolzdd I¥FS F= FAE g9A Td &
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Fanlin gr Bty EE | 12%
Haran @it Garden 9%

#0|0]X] &% : https://www.brandwatch.com/

[29 4-2] Brandwatche] &4 ¢

Brandwatchell 4] A3t  Brandwatch  Analytics AJHl2=& H#H
HZ2Y 2o A ®dste S &8 s F3A FE3o. o] 752
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1. CoreNLP

Stanford CoreNLP[25]&= o] & 671 AoAE Adste AdoAAHE EHEF
ol dgd EHOoEHE o] ¥F FZF, Parts of speech, WA, &
24, Coreference resolution, Sentiment analysis, Relation extractions <3§&
AT FASE THEHSHA oA BRES AEE A A"9E 4 9JoH, stanford
do] ofd & EEHLE I AHEE F JEF AWt Ao

ko

<3 5-1> CoreNLP 7§ &

T = L &
GNU General Public License v2
(Dependency Parser®| 42 ME2}0|MA T9| 7hs)
Requirement Java 1.8+
The Stanford CoreNLP Natural Language Processing Toolkit

License

Reference (http://nlp.stanford.edu/pubs/StanfordCoreNIp2014.pdf)
<3 5-2> CoreNLP2] A4l <¢lof Ug

ANNOTATOR AR ZH EN FR DE ES
Tokenize / Segment @ O @) @ X @)
Sentence Split @ O @) @ @) @)
Part of Speech @ @] @) @) @) O
Lemma X X O X X X
Named Entities X O O X @) O
Constituency Parsing O O O O O O
Dependency Parsing X O @) @ O X
Sentiment Analysis X X @) X X X
Mention Detection X O O X X X
Coreference X @) @) X X X
Open IE X X O X X X




(3 5-3> CoreNLPe| E&H A5 dIHHXx

3]
nn
0x

= Reference

Enriching the Knowledge Sources Used in a
POS Overall 96.86% |Maximum Entropy Part-of-Speech Tagger
(http://nlp.stanford.edu/~manning/papers/emnlp2000.pdf)

Incorporating Non-local Information into Information
NER CMU 91.85% |Extraction Systems by Gibbs Sampling.
(http://nlp.stanford.edu/~manning/papers/gibbscrf3.pdf)

UAS 92.0% A Fast and Accurate Dependency Parser using

Parser o Neural Networks
LAS 90.7% (http://cs.stanford.edu/people/dangi/papers/emnlp2014.pdf)

The Life and Death of Discourse Entities: Identifying

Coreference . .
Resolution B3-F1 64.78% |Singleton Mentions
(http://nlp.stanford.edu/pubs/discourse-referent-lifespans.pdf)
Negated Positive , :
: J o Recursive Deep Models for Semantic
Sentiment 71.40% . ! )
Analysis Negated Compositionality Over a Sentiment Treebank
Negative 81.80% (http://nlp.stanford.edu/~socherr/EMNLP2013_RNTN.pdf)
Bootstrapped Improved Pattern Learning for Bootstrapped Entity
pattern - Extraction
learning (http://nlp.stanford.edu/pubs/guptal4evalpatterns.pdf)

Leveraging Linguistic Structure For Open Domain
Open IE F1 28.30% |Information Extraction
(http://nlp.stanford.edu/pubs/2015angeli-openie.pdf)

2. Natural Language Toolkit(NLTK)

NLTK[26]= AAAAHEE L3 FJol ol et NLTK ZZAHE=
20010l AlZFE o] 4 wHeol zpEbz ol fEAEe] Foz AIPHIL <F
5-4>= NLTK®] /N&S Jeldth

{3 5-4> NLTK 718

T & W &
License Apache 2.0
Requirement Python 2.7 or 3.2+
Reference Bird, Steven, Edward Loper and Ewan Klein (2009).
Natural Language Processing with Python.




NLTKE 2015Wdl %27] XY WHYzERE ‘=24 BA° | ‘74 Wy,

‘A B CEQH AP 9 Jleg FUFET 2016d 12€ VFOoE =,

FH e rdS ¥3H3 F 1057 RES AFsty Jdon, FEEMI A
_]

A, A3 24, BEIvolA T mdld A

H2E gyl A% =7, TR EAE ALN] AT =7 5ol

<3 5-5> NLTK¢] Dependency Parser =&

=5 28 B A
https://github.com/nltk/nltk/blob/develop/nltk/p
projective dependency parser | arse/projectivedependencyparser.py, Eisner

Existi 1996 Model C
¢ XI.Stlngl‘ Non-projective dependency |https://github.com/nltk/nltk/blob/develop/nitk/p
unctionality parser arse/nonprojectivedependencyparser.py

https://github.com/nltk/nltk/blob/develop/nltk/p

MaltParser
arse/malt.py

Corpus reader for the CoNLL

2007 shared task https://github.com/nltk/nltk/blob/develop/nltk/c
10% sample of the Penn orpus/reader/dependency.py
Tool Treebank Corpus
ools —
Nivre's arc-eager and https://github.com/nltk/nltk/blob/develop/nltk/p
arc-standard algorithms arse/transitionparser.py
Visualization of dependency |https:/github.com/nltk/nltk/blob/develop/nitk/p
trees arse/dependencygraph.py#L140
Add Interface. to Universal https://github.com/nltk/nltk/issues/875
Dependencies Dataset
Planned

Adapt Honnibal's shift-reduce | https://github.com/nltk/nltk/issues/694#issueco
dependency parser mment-69795719

1. Sentiment Analysis

Sentiment Analysis[29]E ¢I¥t NLTKe] REELS U3 2. Al I
AP HlolEHte] R Qe AdHEolth on £4& &Ewre Dan Garrette
gl[30]e] 7|stsd T



<3 5-6> NLTK<] Sentiment Analysis =&
=& A/ HAH of| w3 A
Opinion Lexicon Mining and summarizing customer reviews
by Bing Liu http://www.cs.uic.edu/~liub/publications/kdd04-revSummary.pdf
MPQA Recognizing Contextual Polarity in Phrase-Level Sentiment
A Subjectivity Analysis
Lexicon http://people.cs.pitt.edu/~wiebe/pubs/papers/emnlp05polarity.pdf
Harvard General The General Inquirer: A Computer Approach to Content
Inquirer Analysis http://psycnet.apa.org/psycinfo/1967-04539-000
Customer Review Mining and summarizing customer reviews
Dataset (http://www.cs.uic.edu/~liub/publications/kdd04-revSummary.pdf)
Pros and Cons Mining Opinions in Comparative Sentences
Dataset (http://www.cs.uic.edu/~liub/FBS/Coling-2008-camera-ready.pdf)
AmA Identifying Comparative Sentences in Text Documents
Comparative http://www.cs.uic.edu/~liub/publications/sigir06-comp.pdf
Sentences Mining Opinion Features in Customer Reviews
http://www.cs.uic.edu/~liub/publications/aaai04-featureExtract.pdf
Evaluation datasets for twitter sentiment analysis
STS-Gold http://ceur-ws.org/Vol-1096/paperl.pdf
=2 NLTKe] =& AFE oAolt}. pythone A5t nltkE importstal

‘pos_tag’ <ol ©o] Y AEE ZYEslH tupledEl o] FEjA
1::‘_‘ A O‘I];‘l_

A=

‘parsed_sents’

(1) Tokenizer

JEE
Forw TR BAY A9E

FAR B 53
‘ne_chunk’ <= NMAHEE F=& 4+ 9,

de 4 9tk

>>> import nltk
>>> sentence = """At eight o'clock on Thursday morning

.. Arthur didn't feel very good.

>>> tokens = nltk.word_tokenize(sentence)

>>> tokens

', 'Thursday', 'morning’,
'very', 'good’, "]

['At', 'eight’, " 'cIock
'‘Arthur’, 'did’, "n' feel,
>>> tagged = nItk.pos_tag(tokens)

>>> tagged[0:6]

[(At,

IN"), (eight’, 'C

D", ("o'clock”,

1), (on’, 'INY),

(‘Thursday', 'NNP"), ('morning’, 'NN'")]



http://www.cs.uic.edu/~liub/publications/sigir06-comp.pdf

(2) Identify Named Entity

>>> entities = nltk.chunk.ne_chunk(tagged)
>>> entities

Tree('S', [('At', 'IN"), (‘eight’, 'CD"), ("o'clock", 'JJ",
(‘'on', 'IN"), (Thursday', 'NNP'), (‘'morning’, 'NN"),
Tree('PERSON', [('Arthur’, 'NNP"]),
(‘'did', 'VBD"), ("n't", 'RB"), (‘feel', 'VB"),
(‘'very', 'RB"), ('good’, 'JJ), (., "D

(3) Display a parse tree

>>> from nltk.corpus import treebank

>>> t = treebank.parsed_sents('wsj_0001.mrg")[0O]
>>> t.draw()

= [298 5-1]12 NLTKY & &4~
deolty. ‘NP-SBJ’ & F9

o =
= T ENias
5
MHP-SBJ VP
NP ADJP . MD VP
MNP  NNP NP 3 " VB NP PP-CLR NP-TMP
I V" | P e P
CD MNS DT NN IM NP HNP CD
DT 4

MM

¥ ZA] : Bird, Steven, Edward Loper and Ewan Klein (2009), Natural Language Processing with Python. O Reilly
Media Inc.

[238 5-1] NLTK parse tree displaye] ¢



3. KoNLPy

KoNLPy[32, 33l A&tidgue "4, =AFY dF=E JIdqdFHoH,
TME o] Aoy T2 IWES FJolHoA HA TE=T F
T ZolHEeg ot AA 68]‘595\_5—5'7]94' tolg XEEo] 2 o]
AL dHFolth. FE LAY =2
Mecab, Twitter FejAEX7]E AFEE & JAEE AUt At} <&
KoNLPye] 782, <& 5-8>2 KoNLPye] mEx o

<E 5-7> KoNLPy 7)&

g 8
License GNU General Public License v3 or later
Requirement Java, Python
KoNLPy: &1 ZtASH st=20 MEXZ| Ijo|M mf7|X|
Reference (http://dmlab.snu.ac.kr/~lucypark/docs/2014-10-10-hclt.pdf)

(E 5-8> KoNLPye] =%

TE nEH URL
Hannanum | http://konlpy.org/ko/latest/api/konlpy.tag/#module-konlpy.tag._hannanum
Kkma http://konlpy.org/ko/latest/api/konlpy.tag/#module-konlpy.tag._kkma
T:S%Ser Komoran http://konlpy.org/ko/latest/api/konlpy.tag/#module-konlpy.tag._komoran
Mecab http://konlpy.org/ko/latest/api/konlpy.tag/#module-konlpy.tag._mecab
Twitter http://konlpy.org/ko/latest/api/konlpy.tag/#module-konlpy.tag._twitter

o Al]) POS tagging example using Mecab

>>> from konlpy.tag import Mecab
>>> mecab = Mecab()

>>> print(mecab.morphs(U'PSEZLHA Xl
[Fe=" ", o, A, =) W, EL Y, FHR

>>> print(mecab.nouns(u'2|LIZI0l= & X=E Edl= A7t gl=7HY)
(el 'Ll '8 A=, ZH1]
>>> print(mecab.pos(U'AIEFO| A =2 OH —I—O._I
[(AFA', 'NNG"), ('F', 'NNG"), ('Q|', ')KG"), (&HZ"
'2' 'NNG"), (@17}, '"VCP+EF"), ("7, 'SF"]




4. Google SyntaxNet

SyntaxNet-2 Googlee] 201613 5€ 129 EZIE T3l Ao A Al2=H<
SyntaxNetS QT A~ F/H3FTh SyntaxNeto 201613 129 71F 409 719
Aojol] thak Fefir EA, FEEXN 2dS A Fd= tensorflowe] ZEAE
olt}. stroll= Universal Dependencies Dataseto] AM&EQar, AeET & J=

LI TE AFTIT

<3 5-9> Google SyntaxNet 7| &

7 £ 2
License ApaChe 2.0

Requirement

protocol buffers, tensorflow, asciitree, numpy, mock

Python2.7, pip, bazel, swig,

Globally Normalized Transition-Based Neural Networks

Reference (http://arxiv.org/abs/1603.06042)
github (https://github.com/tensorflow/models/tree/master/syntaxnet)
{3 5-10> Google SyntaxNet2] *d5{28]
Language No. tokens | POS fPOS Morph UAS LAS

Spanish-Ancora 53594 98.28% | 98.28% | 97.82% | 89.26% | 86.50%
Spanish 7953 95.27% - 95.74% | 85.06% | 81.53%
English-LinES 8481 95.34% | 93.11% - 81.50% | 77.37%
English 25096 90.48% | 89.71% | 91.30% | 84.79% | 80.38%
Hindi 35430 96.45% | 95.77% | 90.98% | 93.04% | 89.32%
Arabic 28268 95.65% | 91.03% | 91.23% | 81.49% | 75.82%
Portuguese-BR 29438 97.07% | 97.07% | 99.91% | 87.91% | 85.44%
Portuguese 6262 96.81% | 90.67% | 94.22% | 85.12% | 81.28%
Russian-SynTagRus | 107737 98.27% - 9491% | 91.68% 87.44
Russian 9573 95.27% | 95.02% | 87.75% | 81.75% | 77.71%
Average - 94.27% | 92.63% | 90.38% | 81.12% | 75.85%




5. Apache OpenNLP

Apache OpenNLP[34]= AAAAAEE 9 E=Foltt. Eayolx, 4 &g

POS ®j7, WA= <2, HAA, FE BA  Coreference resolution EE-S

A3k =3 Maximum entropy$t perceptrong S5 £ JEE 73

AFsta ok Apache OpenNLPE Ar&3st7] fsiAe ofd] (DolAAH

AHEst AL st models &8t ARSI (D= modeld FE SE35HY

ggtrEE HAEd 84S AdoAHHE AR EAEE Hgds Fu O
o

tokenizer &< A IguEE o] L3l FEA Y/ WAooz EzbEt=

Al o] T,
<3 5-11> Apache OpenNLP 7l &
7 £ =
License Apache 2.0
Requirement JDK 5, Maven 3.0

(1) Example to open model

InputStream modelln = new FilelnputStream("lang-model-name.bin");

try {
SomeModel model = new SomeModel(modelln);
}
catch (IOException e) {
//handle the exception
}
finally {
if (null '= modelln) {
try {
modelln.close();
}
catch (IOException e) {
}
}
}

Tool tool = new Tool(model)




(2) Example to process a task

String output[] = tool.executeTask("This is a sample text.");

(3) CLI Example

$ opennlp TokenizerTrainer ##will output help message

Usage
#Processing

: opennlp TokenizerTrainer[.namefinder|.conllx|.pos] [-abbDict path] ..

$ opennlp Tokenizer lang-model-name.bin < input.txt > output.txt

{3 5-12> Apache OpenNLP2] % E([35]

T= 4% URL
Sentence 2O BES ErA http://opennlp.apache.org/documentation/1
Detector = o= o .6.0/manual/opennlp.html#tools.sentdetect
. - . http://opennlp.apache.org/documentation/1
oOXtS x| A =0 =
Tokenizer | =T AT 7|E22 EZ% .6.0/manual/opennlp.html#tools.tokenizer
Name MK OlAl QI 2= http://opennIp.apache.org/documentat.ion/l
Finder e =7 =TT .6.0/manual/opennlp.html#tools.namefind
Document ; : : i
‘ 2 FHE DR B2 http://opennlp.apache.org/documentation/1
Categonzer .6.0/manual/opennlp.html#tools.doccat
o = http://opennlp.apache.org/documentation/1
{Ef A = = XH
POS Tagger AEj& SAF Bj7 £ .6.0/manual/opennlp.html#tools.postagger
http://opennlp.apache.org/documentation/1
H [C &= =2 o7
Chunker A = SAF AF 88 .6.0/manual/opennlp.html#tools.chunker
Parser a5 sy http://opennlp.apache.org/documentation/1
.6.0/manual/opennlp.html#tools.parser
Coreference AS KR http://opennlp.apache.org/documentation/1
Resolution | © = .6.0/manual/opennlp.html#tools.coref
— http://opennlp.apache.org/documentation/1
I A
Corpora CONLL H 1= .6.0/manual/opennlp.html#tools.corpora
Machine http:// I h /d tation/1
. StA OF A= p://opennlp.apache.org/documentation
Learr."ng Al =g E4lels .6.0/manual/opennlp.html#opennlp.ml
Algorithm




6. Apache Lucene

Apache Lucene[36]2 1A% thx2 S A Fste H2E A dxolH, Javaz
2= AdT. I FolgdE &ad AEA 2016 129 Ve AR
500GBe] /el "9 2~E HolE & AE&d 4 Ut

<3t 5-13> Apache Lucene

3 g K
License Apache

Requirement Java 1.8+

Lucene= t=3 #2 S4= 7}1]37_ otk WA AN Ao o=
Azt A4 FEot ARgol wet AA Ay w9 E AHEAA ATt
©3 AN o A7 BUS AST ¢ AT, A4 A A48T + AL A2
Bl o =2=  ‘Phrase query’ ‘Wildcard query’ ,  ‘Proximity query’
‘Range query’ 7} dth A @TJrQl o8 &3 AES T3l d3sie Fiol
U}E]- ST E AAY £ Qrl. 183 thE oula AMog AMS Z yo

WS AU Qor, ¢4350 JAVA o2 SHT)

7. UMA

Unstructured Information Management Applications[37] Z¢iA UMAE %
o] H2E HBEIZHE {FA9 AHAE A& Z%E}L o o %x—i% = A
A AT EYojoltt. UIMAE ofZgAoAde Hx &
UA MET AE Eo], o 4, BR %E], TN A8 %4’j s

Az e,

<& 5-14> UIMA 78

38 W 2
License Apache 2.0

Requirement Python2.4+, Java 7 or 8




(7% 5-2]1& UIMAS] FZEE dyehdth UMAE o
gow 2 Jled ZHdYas

EREE
AFstt. UIMA= 2 7]dF Az
AW E Ad Fxolr, F4 R27)9} Holy AAE T
[ UMA
Java
T \Framework TV
Scaleout : ™) C++
Frameworks F;’;mzﬂ;k Framework
s A
~
Frameworks
UIMA Ruta |
Rule Engine &

I f/'
Workbench

UIMA

Tooling { \ ;

> Infrastructure

Components<  :Systems
Community:
Forums, Mailing lists .

Development: 7
Source Code Sandbox
Issue managemen

¥Z&X] : https://uima.apache.org/

=

[Z1¥ 5-2] UIMA®] - =[37]
8. MALLET

MALLET[38]& &4

= O
e

2R, AAE 24, £ 29y, 3
AFEE o] B4

B 3% 59 oA

Naive Bayes, Maximum

1=] -0
B4 A

T A 7
A FEE FAAH AT

—



<3 5-15> MALLET 7 &

T = Ly 2
License CPL 1.0
Requirement Java, Ant

MALLETol Al AQ8t= nEo oo pth.

(& 5-16> MALLETY] =&

= egn il URL
Document Naive Bayes, Maximum i
cpe http: llet.cs. .edu/classification.ph
Classification | Entropy, C45, DicisionTree pi//mallet.cs.umass.edu/classification.php
Seque.nce HMM, CRFs http://mallet.cs.umass.edu/sequences.php
Tagging
Topic LDA, Pachinko Alloction, ,
. . . http: llet.cs. .edu/t .ph
Modeling Hierarchical LDA pi//mallet.cs.umass.edu/topics.php
9. ESPRESSO

Espresso[39]= AAtfstn AR 5HAFANA 7L db=o] BA T
Espresso= C++Z 7} ¢,

o
gule A, FEHFEAAE shte] Au

L1
A
1%
<y
4
50
o

< A3 7% HMMe = w43t 4 E4d e & A
AHEEt slE AR el &F e o] &3t HMMelA Al4td o
Centering theory® &2}+3tc}.

Al AFe dHgA EY
Word2VectorZ 73 3 AR 5
2016 @ 12¥ 7]sFo w2 o] =B

15057%< Ae 7tssl dela 4 s 9%, T
AL 68%°]t}.



<3 5-17> ESPRESSO 7l &

78 K
Requirement C++, Boost C++, crfpp
(=] http://air.changwon.ac.kr/~airdemo/Espresso/

{3 5-18> ESPRESSO®| R &3 dilg&F

Module Algorithm
POS HMM
Parsing CRFs
Named Entity Recognition CRFs
Semantic Role Labeling CRFs
Coreference Resolution Centering theory

10. A AU}

nnwH40, 41] Z2HAEE Agtista IDS A74AoA dPstes Z2ZAEZ,

A HEa 247 5 Adel 4 EE AL I3 AF =Ws 28
Adl o FREa ek Cmmmy delAE AF 29aE Y gER
F8Y F Y=F IA2E TS| dolEulelxd Ay, Add
FHARRE TR FA dolHE A4en, Add v 8 A JHE
e oz =3 sbssit

(% 5-19> m#w} 7/jQ

78 K
License GPL 2.0

Requirement | C++, Boost C++, crfpp

oI =d ZAO| 2t =& ota HEjA 247
(https://www.dbpia.co.kr/Journal/ArticleDetail/NODE00617598)

OfF Lo HEfx a3 TE 7[Eet SHY Xts Z[O{AAT7] A[2H
(http://www.dbpia.co.kr/Journal/ArticleDetail/NODEO0788421)
MADE: HEiA 247] 7§ 2ha
(http://cs.sungshin.ac.kr/~shim/download/07_08.pdf)

Reference




(E 5-20> mzvl Feik B A%
g =T =% Yo HEe
BA 10 1057 0.81
227 10 2199 0.75
Sh=R 10 2414 0.70
11. =2 &

F 703+ Java

A7}

23

= 2H(Komoran: Korean Morphological Analyzer)[42] Shinewareol A 2}4d 3}
ZIRF PR A7 ot &gstA AmtERE N EAY] w &l
" @AolgH  oYyAEA AR ThesiH,  AA AFR
Ihe ARESEZ] wiEel oF olHPg e g o EA AV

gho| neje) &

HEA a2 ekt =3 50MB A Eo A&

o

we JANE T2 st

(£ 52> IRz N8

?.

=
L=

L &

License

Apache 2.0

Requirement

Java, gradle

Reference

@misc{komoran,
author = {Junsoo Shin},
title = {komoran},

publisher = {GitHub},

journal = {GitHub repository},

howpublished = {#url{https://github.com/shin285/KOMORAN}}
e e X& 1.0MB
s O™ 92.12% / HEA 95.36%

12. Zolstw Hojxx7] g

golstmol A ALE Hojxy] waAlzle ofF e AHE o] FHAAT
U%e] A5 W AF Hojzy] mdolth AFsel AL BFo] FE
RS /o w A5l IMB AR SFOLE B4 st S8 ©
e} Qo) SEL ol st THFAT.




{E 5-22> Foltgn Zojzxr] =g

3 E H 8
Reference =2 AEE 0|8¢t ZdYE Ats EO{MT| AlAH
o 2 2| 1MB 7}+gf
N 94%
o2 http://islab.donga.ac.kr/demo2.htm

ol¥ Mol At thet o
AdolHel 71%e BT Ag AZEMC] AV 8 ©
aelm Agel A A%H ATeAEe AYFa Yok A
stsloh ARAUHE Fal PRI B U, ATk, 7S] Fsi 7]
WA AR FHE FW PP wA IHL A3 Y23 Aok ) e

Stanford, Berkeley Group, MIT, Sheffield, Univ. of Washington, MS, IBM,
thol Al 2~E, ETRI o]t}

,d
ins)

1. Stanford

Stanford o] AAolxe] 1E[44]e ZHFEIZF Qzte] doE o]
A = JA dAMF= g Fo daEl A dFsteE el H
IO 2 PSR o] Fo|xl "ot} Stanford &Aoo A g
712 AFHEE &3 o8, As AR SR, V1A WY, & &

5 OUE Ado] Ag Axde AT thge 20164

» Data Recombination for Neural Semantic Parsing
- AR 22 HE CFG A4 -> CFGE &4 55 -> seqlseq <5
- A% GEO(89.3%), ATIS(83.3%), OVERNIGHT(77.5%)

= How Much is 131 Million Dollars? Putting Numbers in Perspective with



Compositional Descriptions

- 29 E OE st P02 YT AT

- ¥ o) Cristiano Ronaldo, the player who Madrid acquired for [---]
$131 million.

- =9 of) About the cost to employ everyone in Texas over a lunch
period.

- A5 BLEU(Train 81.50%, Test 69.79%)
= A Thorough Examination of the CNN/Daily Mail Reading Comprehension

Task
- B3 dels 9ustw, Buel JuE ojgste oo $HdFE
N 228

l

‘4% CNNDev 72.4% Test 72.4%), Daily Mail(Dev 76.9%, Test 75.8%)

= Unanimous Prediction for 100% Precision with Application to Learning
Semantic Mappings

- AFAAR 719 2d =9 confidenceol] #3F AT

A

ol

3

v

off

A% GeoQuery dataset

2. Berkeley group

Berkeley groupl45]> dol& olsist=t HFEHE ALt 4T + =S

st Ady AFE APsta ok Az Ao TR vEFS UiH
7Fedt AzHE YtEs e FRE S o dAFskeE Eoke (o
A 3 1A M R dojsk | fon 4, ‘HIAR g5 55
ATskal AT

» [Learning-Based Single-Document Summarization with Compression and
Anaphoricity Constraints

- wY BA o A
- 4% : ROUGE-1 42.20% ROUGE-2 25.90%

= Capturing Semantic Similarity for Entity Linking with Convolutional



Neural Networks
- Entity linking
- A% ACE 89.9% CoNLL 85.5% WP 90.7% Wiki 82.2%
» Learning to Compose Neural Networks for Question Answering
- ol x| e} T3} HolHE A ol &3 QA
- 4% 59.4%

3. MIT
MIT NLP Groupl46le 7% <lof @3¢ madsis A%E 24§29 gie
Aol 2R ASE A% A2e A4 s B Adse AL ket

NLP ¢ BE ZWg kgt B4 o2 ATs g,

= Ten Pairs to Tag - Multilingual POS Tagging via Coarse Mapping
between Embeddings

- To] WY AS o] 83k A&k multilingual POS tagger.
- 678 dojoll s dss ST A 67.5%

= Rationalizing Neural Predictions
- #29] 278 AGAM 22T & e AT

» Randomized Greedy Inference for Joint Segmentation, POS Tagging and
Dependency Parsing

- POS Tagging} Parsings gt Wl F3st= 732 A



4. Sheffield

Sheffield NLP Groupl47] 1993 Ay =o] F=oA dAA 7b A7}
g 15%F shtol

Sheffield Group< Information Access, Language Resources and Architectures
for NLP, Machine Translation, Human-Computer Dialogue System, Detection of

Reuse and Anomaly, Foundational Topics &< NLP &ofo] ojg HAFE
H&Pslar vy, =3, EU, European Research Council, the UK Research

Councils(EPSRC, BBSRC, MRC, AHRC), A&, GlaxoSmithKline, IBM 5o ZH-E 9]
s v g

Sheffield group2 Aol A & FHo= AT
Speech and Hearing, A X #AA 183 @S & P91 Ao

FAND 5 Y=S

—— 7,

it

= Representation and Learning of Temporal Relations
- AR ARk AT =X E shetsts)
- A% : Before 97.72%, After 95.43%, Overlap 55.23%, During 89.02%
= Broad Twitter Corpus: A Diverse Named Entity Recognition Resource
- A Q1A ESH Zy s 3O 8 B4
= Understanding the Lexical Simplification Needs of non-Native Speakers
of English

- 53T @S HIeAN 4 thAlol2 W&s= 7. Non-nativeE

5. Univ. of Washington (UW)

UW CSE NLP 1&([48]2 85 Z33%a gle =4 AA(o]ZH ™ SNS ©olH

w4, olmA £43 AAo A e et EA FA NLP 7<=l EHH
o TS AFst Aok =, JAE i o

S
T84, B 3=, 7|4 9
2 Rolo] HEVIEFH A9 sEY EMicrosoft Research, Google, Facebook,
InteDA = A &A1 FHAAE FASL YT

= LSTM CCG Parsing



- LSTM CCGE ©]-&3} state-of-the-art Parser
» Human-in-the-Loop Parsing
- Crowdsourcing= ©]-&3+ Active learning CCG dependency parsing
= Are FElephants Bigger than Butterflies? Reasoning about Sizes of
Objects
- olu| X9} B AES o] &% AR 7 F7] Hlw AP
= Global Neural CCG Parsing with Optimality Guarantees

- CCG¢} Recursive NetworkE ©]-&3F Graph-based dependency parsing
algorithm A 9t

6. MS Human language technologies

MSe] human language technologies ®[49]2 A}FAo]xE], speech recognition,
i3l A 2="l, FolA olaf, A WFY HY2= Fol el dsta AT
HLTE= € A2 dx 713 54 44, 34 94, 3 =2 244, 714 |4,
AR AbA, 2= HOAAL e ZEAA, AFE A Ao us, TV
s AEE T QIXE doje} BH J]go] YhueE E& oo Jlgel| ¥4

A ATeta ek

= Focus areas

ol
filo

N

- Deep learning, Dialog Systems, Speech Recognition, Machine Reading
= Research news

- AFAQ] transcriptionist® ok W& ol2]E 7] &3k speech recognition
system 7} &

- SA/E 71eS 93 E% Computational Network Toolkit(CNTK)S
Z A tensorflow”} A Y3sl#] &= o2 AH*th= GPUE A Y

= APIs
- <& 5-23> #=,



{3 5-23> MSol A Al&3t= APIE

URL

N E= https://www.microsoft.com/cognitive-services/

+ [HE
g e

o1 014

https://www.microsoft.com/cognitive-services/en-us/bin

Spell Checker g-spell-check-api

POS +Constituency parsing https://www.microsoft.com/cognitive-services/en-us/lin
+Tokenize guistic-analysis-api
Sentiment + Key phrase extraction
+ Topic detection + Language
detection

https://www.microsoft.com/cognitive-services/en-us/tex
t-analytics-api

https://www.microsoft.com/cognitive-services/en-us/tra

Translation :
nslator-api

https://www.microsoft.com/cognitive-services/en-us/we
b-language-model-api

Word breaking

7. IBM NLP group

IBM Research[50]&= NLPollA <=1 93 IAE AY 9t IBMS
Z1A Mgl AR F=, 2o FFe ol=2v AT FAE 7 Uk
IBM-& NLP Professional Interest Community(PIC)S E&|A A9 435 Z& o
A3 AT AFYUEES #A3H NLPol i3 ®e dF A5 AHR

(I

» Generating High Quality Proposition Banks for Multilingual Semantic
Role Labeling

- ¥h2-5 SRL ZH 2~ A ¥y A<
= An In-depth Analysis of the Effect of Text Normalization in Social
Media
- SNS ©l°]E & normalizedt= Wetoll gt A5 &7

= VINERy: A Visual IDE for Information Extraction

-

- Unstructured / semi-structured data® #A3st= o G854 AM8E
Q)+ visual IDE £&7).



{3 5-24> IBMo A A&3st= API=

=5 URL
£t o 2E https://www.ibm.com/watson/developercloud/alchemy-language.html
Chatbot https://www.ibm.com/watson/developercloud/conversation.html
Dialog https://www.ibm.com/watson/developercloud/dialog.html | | Translation
Translation https://www.ibm.com/watson/developercloud/language-translator.html
STT https://www.ibm.com/watson/developercloud/speech-to-text.html
TTS https://www.ibm.com/watson/developercloud/text-to-speech.html
NatUEE;LSLS?fri]egruage https://www.ibm.com/watson/developercloud/nl-classifier.html

Tone Analyzer

https://www.ibm.com/watson/developercloud/tone-analyzer.html

8. TholAl2E
thol Al ~E[SII= 2000428 Adojxe] AFE Fasha g T /1Yol
10094 7A7h P FEAE AT Jom, 2B 3 ool JYw BnEUYS
9 gl
- DISA : MIAY HolHe guAn FF A2
- ohd gee] mAgE doldHdA o AA, BA AR, A4 AR 5

o om JrE FE3e] FPshd vlolHZ A,
- DQ-Cat : B4 A% £F/7
- BA WFY) OE BAE AR ZYFORA AT A EFV M
A 277
= DQ-Clu : #A A% 37
- BAZL FAEE V1R 2T HolHE ATFoER 15 F
AolFel we AMAse £47 vtef, 2RHE JuE A Fu H2
4 ds
= DRAMA : d#x £47]
- FeEla BHoR A4 AYEe dt dAe), BAE, FAF A B4
T A AF
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9. ETRI

ETRIG- = A A5 A 7520 Azuts A7A% 438 FEetn, $eue
SW - #dl= 7% AAFL Lo AT ATALS FPs: dow,
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perspective Question Answering)®} S
KOSACKorean Sentiment Analysis Corpus)2S T3l t}.
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TREC &2]e] Zoj= 50/E AEFS EF} AFEx
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gaUstmE  REZUAMQ02E CDNAE utom  wAelH (g

st9o]), & =39 YU AFFR, FAet oujHow Aggsies &<, FAL
HAF 5 AAT o] o mw(Lexical Semantic Network)?l UWordMapl[58]1°]
gon, o3 A 5= DBAAZE AFstA &ow, UTaggerg 3¢ DB 9 APIE
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9. LDC

LDC(Linguistic Data Consortium)l61]= =t =m<1¢] Virginia 3 2=(¢f 54,000
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10. KAIST

KAIST(3F=3} 871 &9)= SWRC(Semantic Web Research Center)oll A Off-line
Korean letters Database[62]5 #|&3tt}. ol= =kl sh= X Qo] #A3t
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11. Ao A2

A o] 2} -23Y(BORA : Bank of Resource for Language and Annotation)[63]-
HetATEe APdS ol AFALAPE AFAVE EEHOoE FRT F YEF
stateE HA oJa WhEo] ATk doAd &y A 7|RE AZEo] S
A dojAds AAZon FHHoE AL P Agste IS
DAL W& o], Fof, T, o 59 WA =¥ 2 F4 IAHAE
H 23t ZAE THHEAL Bo], A S thd  AAAAElectronic
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A2 s A4 HolEHolx

AeAB7IE T g 8490 A4 HolHHo| A7 EA5RC] BE F2
s7blE Ay Aago] AT I A s e 2AE AT
1. 9= A&
= A¥2E U TGl W HAE mds] s A HAoH
EF 1005 ©olrh £FHIUAT. F= ¥ L9 7L HAES] IZHl= f3<
‘=]l "M2E AL 71kl CARE A e ATEEs 22 d2E
== #3A WA 2 ds g S <& 6-102 H2E Ay 29
TAS dedn. =3, &4 dHelHe AY, /38, FAER v'E F U &
6-1>% o4 ZA 2~ F4S Yepdt
GE 6-10> ¥ H2E I 2= T4
= 21(%) A ZH%) ol 4| (%)
AZHE (21.91%)
0= (8.08%)
=7 0
© wﬂgl 1:_'30/)" 1960 ~1974 (2.26%) M| 22 (31.08%)
PR ° 19754 ~19931 (89.23%) 7|E} =T (4.38%)
AHO1/2=4=1t8t (4.18%) o= = =
o FEA HS (8.49%) FEE (1.52%)
_g_j_l_|-g||- (821%) uEElxl orto (040%)
Ab3|3tst (14.80%) = e
A1|71|I'|)\1| (18.39%)
FEIA @S (1.93%)
<E 6-11> B 54 A= 74
X9 (%) (%) FH| (%)
18/HE (20.56%)
Lhe x|dt 0 E=/o
=) ;:m E‘z‘g g;cﬁ’; SH (18.64%) H =LA (21.47%)
S x|at (25'43;) CH} (74.87%) 7|2 (21.86%)
Sooix| ore (5619 | EREX 28 (648%) A% (23.71%)
TS e e 225X %2 (12.38%)




2. H= ZJ X2

M= #A¥xe "92E 83000%eet &4 32,0008k & 115,000 =
o] FojH 9t dA+= Linguistic Data Consortium(LDC)ol|A ©]& 71538l <&
6-12>+= vl= I 9] H2E Jhg gl o]t}

(E 6-12> 1= I ~9 HAE 71H 1.8

7= HAE FIEH| 2| %
xH 55
L A K} N =1
o, EmO|X| 5 10
ofg] SR(EE 2|1 HEZE 5
24 Chat, A4, 08 10
3. AlZ ZHA
Az Zdz2es F 7HA Adozm FAHS An. FAIZE dojgt FAH
dojolr, FIAH doj=  JAHA Ao EFo] ofd I AW ARNte
aEskal, GAHE AR S FAITS B o= Hlw, st Aot FAIA
dojol widiE = 7Y BAZ doje JAatdor nEdtE, ARFe ZEe
et AZHE, 344, 338 ZolE ayEte st Aoln. FAIA
Aol 1007 ol FAH gom <& 6-13>L FAZ lojo] FAjojt,
<E 6-13> A= ZA 2= FAZF Ao 74
F82 7iH2 e gE %
AN 11.02
Al 0.81
PPN C2tof 0.21
CHE =st&tE 0.36
T2 HAE RY 26
! 60
~ Sra ==
sersE 7|2/5% HAE 25
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6. ol o} ZHX=

1009 wolz FAsol glom tiiEe =rh mwsc: @9 2d o
AdHlolE "Ate Hol EAHolth <& 6-17>2 CORIS Z¥ 29 FAo|t},

{3 6-17> CORIS =Z¥ 9] T4

FtEl 2| ot#l ZHEIx 2 %
i w2 F71tdsE, 25 38

Siln 24, B2 0|07] 25

ug ME olZtarst, ApAutst =2lef, st 12
HE X AY U2 HE SK, AZEA 10
oz & Tu, o, 22, F0l § =M 10
2o|d 2= lL47<I HENX], XAl 5

32 oz TR lew ZAL dAle], Est A, HaA, A7 §
g 2 5l EElle et oy 3 WAGEA, oE, wlA, d<e
S)oE HEH AFUCHE ol&sted =3 HolHolt A (15.75%), W
(69.01%), A7IZH=6.97%), o= FFREA, AR HzE, F7

AR EN8.2T%E 47FA FE o2 FAH QU




8. 5Y I~

1009F @2 FAE o, dlolHo e dFs, To] FFo POS9
ou]  FA, HXAF[HARTF QAo =wE FAFH ar o
Aol FAoltt.  ‘EFT FHEHIYdE B3, v d 5ol EFEI,
‘54 FHEIEd e €4 o, W EE, WA Fol x3F JTh

2
Y0 of

BIAE FLE| D2 %
=3t 25

IE AME 25
st 20

£ 20

=7 10

9. T3 IHY X

] ==o] I 2~E The Modern Chinese Language Corpus(MCLC)o]t}.
1919@ B-5 19924 71x] 149 Bx} d2EA AAAdozE METHI 79 EA}
HolHZ 5 A, AMEE HolHe dd= 350879 v&2 JEHY A
AA = 850%ks =Zstar ok 4070 ol sty ZhElag & Edste 4719
Fhel gl 2 BFsla ot <F 6-19>+= MCLCe Aol

(F 6-19> F=°] MCLC 3329 F4

7ie| 12| Sk¢l 7HEI g %
TApst 8 x1|=f°F &2 (8712 P | 9PHII'—E|)
=gt 2 =29, OIE A A 4=, =,

Atel apst Hzot X2, oY R 71d 58 H YE 6712 17.24

ot ZHH|A1E])

== S 2A 8 BE 24, HIXLA 24,

oy 5F MO ols|Ad o o| =Lo 9.36
dd=z 2=2d 2= (6712 o ZHE|AE])

A2 13.79




A3E ZUH I¥x

1. The Bank of English(BoE) =3

7}V4 = 42z The Bank of English(BoE) =¥ o]t}
& 1(20%), 2 FT7F9 d99010%= YEeERY 3 5247 o
2, JA, A, Ash, B, AJER o] Fojxl HlAE
tv, ke, "8, JEF, EE, Yo i Ao FAAH Ae 4
25% 5 A}A| gk},

2. Global English Monitor =3 2

Global English Monitor Corpus= 19614 Hl=rollA &3H G& d2Eo|H, Al
Z3 = d-& Brown University Library®} Providence AthenaeumolAl =33
AMAI A7 FREY FEFojn i EHGE 15719 9 2E 1Y E %
skt 2,00070 ] ©of F 500709 AMES 24 H2E Jhe|lalg o F=sh= W
S Hggo=zH oF 1009 Tz FAH] STt

A44 Brown A¥E ZHA

A 2SS |WA 15709 "¥2E slE|zel2 &8st 1 F 2,0007) <
o] MEo] Z+ "H2E g Hl#Este] ¢oF 1009 ©oj7F = <Atk Brown
o

)
corpusE FE = 02 dojE ARE FUIE FHEn IAS 5837 Y3



=S AAS] A vlw d7E dFd T 7SAH 94 T 584 dF
¥ oolye}t o] 3 s A% B2 Az AEHIAT. <E 6-20>2 Brown
Aol I3 Bl sto)

<& 6-20> Brown A€ 329 FA

T palyl 7|2t HE THo| =
Brown o= g9 19614 500 1002t
Frown o= o] 19914 ~199214 500 1008t
LOB d= g9y 19614 500 1003+
Pre-LOB d= 4o 192814~193414 500 1002+
FLOB A= dof 1991 ~19924 500 1002t
Kolhapur Ol Ao 19784 500 1008t
ACE 3 4o 19864 500 1003t
WWC FEME A 1986 ~19904 500 1003t
LCMC OHCt2l Z= 0 1988H~199414 500 1002t

MEH 7172 A vlas 3l visstAY, BAIE Bla(Athe] st
met GeA = o= AFEH o9& AAZ7IAY Aks vla)E s 9 30d
A% AA3E B0 mwse] wael oE S Browns LOBE Ab&aho]
1960t =\te] ml= Fojef F= FoE HlwE + Aok Frownd} FLOBE
AbEsted 1990 2REe] Hlm oo P FolE HluY o AEE
7182 vudg "e AMEY 7ol FABIES FIE V|EooF
Brown¥} FLOBE ®Hludte AL dojo g ¥ %k ofygt oo WHIlx

EII.



1. The International Corpus of English(ICE)

oje] A

I3 o]ty The International Corpus of English(ICE)&=

Al A

ool BA4 ATE g8 588 TFHHUT 1990€-1994d F A9H A

2 Fo] A

60%E =}A|StaL,
dgolee] e AT P4 Hrolth

A

B ~E £2 9u]di)

dolzE 1009 ©oje 207 meF o=z Ho
HolE 7l 40%E =AASO. <FE 6-21>2

oheh o

(& 6-21> ICE &4 Hl°l¥ ¢ +4

otk &4 el )
ICES] &4
% Hol HA® BE %o i

=3 (300)

71 ©1(100) CH=H90) M=t S=H10)
CH}(180) T8(20) ¥& EE(20)
33(80) 4E QIER(10) 2|2 E2(10)
WXt AS(10) 4742H(10)
=370 F4(20) 555 AH30)
cu =800 gm0 wE =aime ol M0)
= H(120) " |—A(20)I:II-_/.\_

2| (20)HZE(10)

M (200)

S £H2(20)

St 0] Af|0[(10)
Al A32E(10)

24 HX|(15)

HX((30) H|x| L|A ®X|(15)

o S10)AFS 2HSH10)

=1 =(40) Xf04 28H10)7| 2 (10)
—~ Q1 F(10) Atz| 1tst(10)

H3@0 | xier nret10)712(10)

5 £(20) OI2 &£ (20)

QI2f=(150)

1 =(20) 2t2|(10)7|=/5 0| (10)

F2(10) AHE(10)

H2H20) 24(20)

2. The Longman/Lancaster Corpus

The Longman/Lancaster Corpus< <F
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1900 7¥  1980dTh7kx1 o] 7%k, A AH@0%), A7 X3
6.7%< A, <171e] FF9 d2ES i F3 wt 7]%%
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3. The Longman Written American Corpus

The Longman Written American Corpus: 19 ©@ojr} 3
A, A, FA, MEEAY &4, 7l 9 A48 A8 F& EIeta or
MEL 287} AL F7lEAA 718k o) The Longman Written American
Corpus  LWHAQl HARIFA = =Y A¥ze] F4 24F 7He=
T=5AY. Longman Corpus Networke] ©E FZH 29} npirxZ2 @ol &
28t A=2E o] H5& WEL SA Jise BA45t = ml=4
Fo] ALEH S vlws] & 4 Ao

4. The CREA corpus

29 0ol The CREA corpuselt}. 59 7|zto & o] 1975W@HE 19994
Abole] 717kl 19 3,300%F T@olE EFsta otk BE 2d Qo] A&7}l A
Z-dE ok A™ dolE 9k 54 HolEHE FAEo o AW HlolE&
90%E AAstAL, A HOlEe 10%E ARG H2Es 35 7)E, A
et Fu, e, ARG AA, ve, AG 2 AH 5oF FHo glon
A&A o Z AHolE HE RUH IAWAE AAEA



5. The LIVAC corpus

<=2l the LIVAC corpuselth. wmittd FT=ol& &F3t7] A% &714
I AE FHES BXHOE siH FF, oY, HolA, A
A7FE=E9 67) F=ol ARwUE Y AR wAet rivd T di® AEes Sl

WM ArIFeg HeleE F3TH. FHE HelHde A
BE 1A =4 8 A9 72 HolA g gk £3Eol U
20033 He VIEo=m o IA¥2E= 14YUle AE Egsta Ao
APl 6477 Eojrh E23kE o] Sl

A6d FAH 2] x

SAAH A 2e Ao X3t WIE FHs=H AREEHM, Alte W3t
A= o= AIERH e AR 713k dojel Wik Ay oty whelbA
ANZPE ¥ 27F FEE AT

1. The Helsinki corpus

SMI 71 B 18A| 717k 9] 4007) H~E AME O
TAEY dem 7FA 71 11719 &9 71
Helsinki Diachronic Corpus®] 7|3t -8 o gk A X ol

{3 6-22> Helsinki Diachronic Corpus®] 7|3Hd AR

7|2t o Bl THo] % A
~85044 2,190 0.5
8504 ~9501 92,050 22.3
413,250
x7| ¥of 950~105014 251,630 60.9
10504 ~11501 67,380 16.3
oA 413,250 100 26.27%




115044 ~12504 113,010 18.6
125044 ~13501 97,480 16.0
608,570
=7| Yol 135014 ~14204 184,230 30.3
14204 ~1500 213,850 35.1
S| 608,570 100 38.70%
150044 ~1570 190,160 34.5
157044 ~16404 189,800 345 551,000
Bl Hof
164014 ~17104 171,040 31.0
SHA| 551,000 100 100%

2. The ARCHER corpus

1650 F-E 1990 d-& ThF= JARA M AEFH 1037718 HE2E= Hoj
Kew 170%F @olE Z&stal Atk HolE e d= HolE e H= HolHE
TRE slew, F=o] HeolH ¢ 2/35 AAstAL w=o] 1/3& AATH. F=
HelHe A, 471, A, &4, 72 3 38t 5 77X A dolg et tig}
Eehrh, dal ZH2d A Ao Jpdtez FHoljlh ©wl=m HolH =
17503~1799'd, 1850~18991d, 195011~1990'd ~7]Ztolqt A& 4 A& HioJHZE
TR Ak 4 50 & EH2= oF 2,000~3,000e0] = o] Foj 2l 1074 9]
Bl2EgA F 20,000~30,000 ©olE E93tt AAA EA= Q& FHFHoE

AFHA & At

3. The Corpus of Early English Correspondence

967N Ha Ao = 14173d~1681d Afelo 778W o] AbgEo] ZAA T 6,00071 <
Aol WA FAH gled 2709 welz m@sm Tk MR
dolelalo) 27} Fuksle] glof WaAe] A, HE, BAA, A, A8 AF,
aAA B aAske] BAE WEsel Thd FuE Ax s

AR Qs AA AR FAZ AdHo] gom ARy FAH Ak

= o
i
2



4. The Zurich English Newspaper Corpus(ZEN)

The Zurich English Newspaper Corpus(ZEN)< <3
1671\@~1791d(120) 2] 7IAHS ©F3 o 1209F o] &

tordt 2759 A& AR & HO 10719 o7t 108 HFAo 2 AAEHAT
{3 6-23>+= ZEN Hlo]g e Aot

(E 6-23> ZEN dHlo|EH ¢ 74

MM 712t cho] % =8 +
A 1670 ~170914 242,758 7,642
B 17104 ~173914 347,825 12,163
C 1740 ~176914 339,362 14,112
D 1770 ~179914 298,249 11,843
5t 1,228,194 45,760
5. Foths =¥ X~

15601 @~1760d 2] 2003 &<t
gl s ¥x3gslu o A=, dig
Fhel gl 2 =Ho] 9o Lancaster tstw e} Uppsala thstuolA F=L
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1. The London-Lund Corpus
The London-Lund Corpuse]t}. 19531d~1987 0l =S¥ Fof &4 ZH oM




50007 @2 FAHE 100719 d2EZ L0979 ©oj7F Ao Aok A H
e s, A3 tis), INEE & ‘TSt of ‘=W’ o2 FEEo Ut
2. 10t) Aoj9] Bergen corpus

Ao 10t <doje] Bergen corpuse]t}h. 3199 Al x¥dxte] 10U
olop7|Z2 FAE ] o ¢F 5547 &Rl 509 Tyt ZgEo o Yol
OFS <FE 6-24>9) Zo] 67E UFAA Ut

{3 6-24> Bergen Corpus®] vo] 1&

7|E L0
AtE7] ol OAl ~ 9A
0|2 HAHY| 10M ~ 13M|
S g2 144 ~ 16A|
== d247| 17K ~ 18A

M7 20M| ~ 29A|

o2 30 O ¢

10t 1o} A2 TF AA L Fado]l 94%E AASHAL
B, ]

| sl
ATE olE A&A7(24%), T BL&A761%), =2 BaW7I0%), 4JA1F
(6%)E AFAST.

3. The Spoken corpus of the Survey of English Dialect

Fo] WS AFEr] Y8 AFH A4 ZH 2ol F o] Servey of English
Dialects A& 28970l 4 314719 =& HozZ FAFO . ¢F 307 T &
=gstz itk

4. The Intonational Variation in English Corpus
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ARG A = = AF, sl A% AR,
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116/ ] Fols a3 o I¥xe HFYH SEET FEE ARS]
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5. The HongKong Corpus of Conversational English(HKCCE)

T 3419%o] Fo sdom 13019 /¥ tisE of S0AXF £ HFY So=
TAES At} U3 dol= FFAHo R ¢F 23Fo|u IAH e U3, stews)
AU 2 &3, 3423 g@3tey Zo] 4719 st9 shElgE vdo oF 504k
TGol=E Hol glom 1990dt TN FF FoUY FE FE EIoE
AHEsteE AFE ZFel distE B3 ol FolXith. <& 6-25>+ HKCCES AA
7ol

(& 6-25> HKCCE<¢] AA 7]+

71E 74 %

HH(E2=0{7F So{Ql H4Y) 34

1 g(=2=0{7F S0{2l o) 18
E

HFE(E2=0{7F 0|7} Oof &) 24

od(=2=017F SO{7F ot Of4d) 24

184]~294 40

30M|~39A 21

Lto| 40 K| ~49M 27

504 ~59A 10

60K 0|4} 2

e 8

5 assty 5

o rhstm 82

7|E} 5




mE=2 35
H|X| LA 23
22| 11
st 3
Mulx 22 7
coel o= 5
BE 3
Oj | of 2
&3 A 2
o|& 2
M-ESHA| EE 2
293 58
33 23
St 5
4 10
4 O|A 9

Zvat ZWas YASL e FAY A4 Al oo EA =g
. 2 wet @FEo] ST + Utk 1 F e 2
of Al Avk Twsuck WA Jol THAE Al BT

1. The Michigan Corpus of Academic Spoken English

The Michigan Corpus of Academic Spoken English(Michigan t]s} st& o]
A¥2)E 1,571W Y TF:ATE oF 200413 553 152709 AR R FAFH o
Ko of 180wk w@ojrt EFEo ok i Ae AP 174]~23A4,
244)~30A4], 31A41~50A], 50A4] o] o] 47txE yHdn. stE = Fotw,
Tsstn, thetn, tistdA 2 A7dd o] HR IFCE vdn Ao



s AofRl(Hu] Fol), ThE

R m= o),

B3o}7} ofyd

AbeE &=

= [e)

1A AF .2 yHo <3E 6-2602 The MICASE corpusel] T3k A X ol

(X 6-26> MICASE corpuse] A X

71E 2=
SHR A 32 (46%), 4 (54%)

g 3}2.(49%), 3HAH(44%)
oo x| %Oi 88%), 1] o} w(12%)
s mo QI Z 3} ]5(26%), A3 3 = w-2(25%).
=T A D A% J+ 119%), S8 73 2 Z521%), 71EHI%)

7| g3t B =m(33%), 'A(8%), th3}a42%), EIH1T%)
AH3.5%), HEHB.I%), EE AXH(4.4%), =5 U3 (3.4%),
2N 98 H1(0.8%), T 7+2](15.2%), 2H-e 732](18.9%), 3] 2)(4.1%),
AT UH8.9%), 2Bt T18(7.7%), S BHE(8.5%)

2. The British Academic Spoken English Corpus(BASEC)

Readingell A 63%], Warwickoll X 973] & 1273] =53 16078 ZFe] 5 393
AElv BlolHE FAEY A Y 2 ARys 1A FA dYe=
TEEH <E 6-27>3 Zt}

{3 6-27> BASEC corpuse] A X
FH 349 pagel Mot
ofl=1 elEst 42 10
Al 2 apsk 40 11
2a| npst 40 8
MO GOl oz st 38 10
SHA| 160 39
3. The Academic Corpus
The Academic Corpuss 4719 MM 28719 F4] HopZ £ <F 3507t



5d "@ol2 T/ FA=E yrH F
, AR, AEEAN sgEEA, 494
414719 = TAE  Ho Jorm EHe
TAPE(64%), FD=20%), v]=(13%), HNIF2%), TFAwoltt <FE 6-28>=
The Academic corpuse] A& T+ ol

> 2

{3 6-28> The Academic corpus®] A% T4

= o= aH HE atst 24
HAE 122 107 72 113 414
THOf 883,214 879,547 874,723 875,846 351,333
ks
W 2| g H 4=
A B M8 EHE st
o105t =8 A Eolst | HFEHIE
TN Hef AR =X & NEE
A e ol X2
cLE OpA & TdHE =5t
Abz[ et s 84 He| 8 =<
TX

4. The Corpus of Professional English(CPE)

1009 ©@o 28 wtee A 53x2= #9, 3, HE P ¢, 5§ 5
AR AErtet Ed A2 4 2 A" "R 2R xdE o=
o 9

A9H T2 Y 3w

Al ZH2E EAAY FL2 54 Ado AP €0



1. The Lancaster-Leeds Treebank

Brown Alde] 329l LOB &3 29 & Y 2E Jhe|algolA 7HA 9k &7
1474, &4 282 2870, B4 F& 5 % 477H9] dol&= TA45 AT

2. The Lancaster Parsed Corpus

LOB =329 13.29% =} A|8}= 1457) U2 o]FojAd 9o FE By

LOB ZH oA 71K <k 149 4:1dolz2  FAHo ¢t} Parsers}

20ko]~25ko] o)At BAS AE & 4 ¢l7] wEel 7 EAL AL o,
}\

A% FJAOZ 23 9FL I SEJ YEE V2 FAHYT

3. The SUSANNE corpus

W% o] Brown ZzolA HAHAR 13% ol sl Ao Y.
Aeies BEAR, 7] D HLE, 227, A% 282 Yo 4717
U2E AT 27 1678 F2F % 64749 HrE ATE TFAH
ek,

4. The Penn Treebank

H% WAPenn Treebank 1)-& 4509+ ©ho] o]Ate] wl= o] dolgr}
2= AT AA A= POS HZLolH HolH 9 2/3+= T el HoUH
o] X As+ AT A F FAYeE FAHIIY <&F 6-29°2 Penn
Treebank 1] #+4 Q4o|t}.

Penn Treebank 12 Lancaster 7% &4 =

T w4 AAE FE&IAT. F FA4 Y EF BAL FAL
AAA 5 EZ¥ele FE TERE ANE

Hod, WA A 2 Add dy 2
Treebank~ HABAF s 59 olsfitids UEl+e Ohadg null 849
A = (Zero) Wy o] xTHT
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{FE 6-29> Penn Treebank 1&] +4 84

24 EjLE EHof T2 2ME Ghof

Dow Jones A 3,065,776 1,061,166
Brown A 1,172,041 1,172,041
ofHX| THE QO 231,404 231,404
MUC-3 G| M| X| 111,828 111,828
02 ZAa BAE 105,652 105,652
IBM Of2 89,121 89,121
w=oE Al 78,555 78,555
ATIS 2%} 19,832 19,832
WBUR 2}C|Q Cj& 11,589 11,589
SH 4,855,798 2,881,188

#1104 Developmental and learner corpus

= olsol EToE F539 TFAE ARE 9u|stal, Learner corpuse
sl Al 2 ol w5dte A4¥ 2 EE d¥2 FAE AR
kA =2, A9, do] £F 5& ILYste] ZH 27 A H AT

1. The Child Language Data Exchange System

The Child Language Data Exchange Systeme]th. 1z} @ 2z} do] &5 A=
Asll A" =A mlolEHo] 2ol A 1 dojet Al 2 doE EF ¥ige
ojdole} AFRAOERE 3 dHlolEolth. of 29 dojolm 25749 doE

Agska gl

2. The Louvain Corpus of Native English Essays

The Louvain Corpus of Native English Essayse]t}. dlo]E]|H. F=rA] ©]=2l
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kg o] A7 efgk FAlol tiek =A<l oMol Egoltt. Fol st A
gl oMol 11478 (60,209T)), = sty oAl 9071(95,695°1), wl=
ity ol Alo] 2327H(168,4000)) = & 324,304kl = A = o] Stk

3. The Polytechnic of Wales corpus

The Polytechnic of Wales corpuse]th. AR Y= Fo4 1978d~1984A
Abolell R EHIAe™ 6AM~124 ool oF 12¥tHe] g HlFA 3=
TA4E Ao 65000 ©of7F EFHEH ATH AL Loy THE Al 2 Ao
FEF= HAssr] fsl AA"HALH 64, 84, 104, 12419 ojdolE 2
098 479 OFCE UFAa, AEH AS AAH AFTOEE AE3E
AT ZH 2 184719 3d ol 11,3969 & &4 EdE 33

4. The Cambridge Learner Corpus

P

A AA Fo] ZF27] dA =golw 20009 Tojrt dom AL sty
ATt A AA Cambridge ESOL go] Ad<S A& sty =] A7 o Al
»~aYPEI}L EHolw o I AE A 1507=oA 50000719 ~AYE
x3stn Uoh 2 23AHEE Y Al 1 Ao, =4, Fo| FF, o]
ARE FYEo] At} Cambridge Wst EFAbolA MEsk s&5Aa L7
AN 2~ES o] &5t 89 wolrt o F IERE AAE T

o R

o

Kool 1
ol

5. The HKUST Corpus of Learner English

25009+ wole] dAlolel FFe FE, 1E FRole] AY ~aAgE=R
T QLo dAole] BFBolE 1,000%k0] o]t}

6. The Japanese EFL Learner corpus

b4 pHasR  olFojx 1008 Wolz  TAH k. Fdtm
78hd~128hdol A A9® UBo EFL sterrtel s #cld Aw o o]E(40t
doDst SA HolHGY wol) i AR AEHE 158 Boje] Fof
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aAE E3al

T4l Atk

rr

Ao} =3 oh YukAQl Yio] ZFo] ALGEHE 109 Thol=

7. The Standard Speaking Test Corpus

The Standard Speaking Test Corpuse= €& 3h5A7F AZHsE 1009 Tofo
437 o F 24 dHlolHolw  EFEUWSHY] AF’ olgte Fo] F& WHH
Alde] 201 =28 ZAZE st Juh 16E F+5F "HAHo=Z 1,20071¢ A=(F
300A12F 5502 AR Atk '3 B AAFH} [ EAolgE F 7HA
3 HAS A&t Ut o7 EAL 4719 HIIE AABEH Jdx &
Bl e FAL SHA3 #37 2 A" F2 A 3 HERE FASHL

AT

AlE = AH 2

o Sl AEE] A FAR TAE 2] o3
Aol AT w20tk UMHOE AR TE F oo vz He B
I 2~ehal o

1. The English-Norwegian parallel Corpus

The English-Norwegian parallel Corpuse|t}. goi= H 10,000 ©o{~15,000]

Atole] 1007) 1€ "H2ES TS WY H2ER FAEo i 2607

@5 st v HEEE AAHH HAad d2ER AEY
J

— L= %
adds ojdo] &4, B &4, dubd &4 Fo] i Bladdde A9
=4
=

A3 7l WE 4D 7 st

2. The English-Swedish Parallel Corpus

64700 ol ElAE AEL 2 dojz WML s, 72709 siwlol
9rE AEL YolE WMAT o= TAHH Qor] 280% Wolsl EF o]
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Atk WEL 247 WaE T 74X "gzE sEadd AT ool
52, WA 2EE 44, WA 440 M TREW MBI, A,
% = i

o] Hladol| =Z3he.

3. The Oslo Multilingual Corpus

The Oslo Multilingual Corpuss= &A 5% ¥ 2olH, ofg] dojete] B
FAdolth < 6-30> 74 FHo|Th

<3 6-30> Oslo Multilingual =¥ 22| HH

g thof £

gof - SUof 130%

ZgA0f - =29 0|0] S0
SY0f - =29 0|of 150%

Ho| - Y=o 30gt
L2900} - ZYA0] - ZEEZLO] 1508
gof - Zateof 30

4. The IJS-ELAN Slovene-English Parallel Corpus

157] doj2 = "H2EZ FAFO 9ow 1009+
FHx F 1) £2HYolo] HAE9L TAS o
U= Ygole] HlAES IAS L2mYolo]z Wos 8 AEo|t)

5. The CLUVI parallel corpus

24, AdeE, W
5 ~o]H 8009+ Tk
(F 6-3D° 74 A

ZH s Aol - ZFRlel AA

i

w2
o
.‘EH,[X

9ogg Ropld A AR ol A e
g TP Uk 59 Fa AMos TR 9o
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<3 6-31> CLUVI ¥ 9] Hxr

Td HE2 ool

ZEfAIOFY] - A0l EHE HE HAE 1908t

GO - ZEAIOFY] - ZEA - ATQI wfety|s HE HAE 1808t

0 - ZEtA|Oo| 2k ¥WE HAE 1308t

ZEIA - ZotA[Ot0] B WE HAE 1308t

HHAE - ALQ BHE HE "HAE 2408t

6. The PAROLE corpus

7t EYoto], "Himtzo], UvE#E Fol, ZFxo], HATEo, =Ho,
T8 220], ofdEES], oj&tgolo], k2 410101 Z2FZo], 2YuoE £33

147) 2dojzh maEol glon] 1996W-1998d74A BAF TG o] 43
Aojo] ©hsl 2008 Toish 200007 WHel Eolgl: AdE A4 of
ausde A sl 1%, AEG65%), A7

g Erl 54 ug2 23 o

m{n
~~
(@]
N
\_/
N
o
~~
—
(@]
N
N’
lo

7. The EMILLE corpus

The EMILLE corpuse= ‘WdolAlol oo <dojzatds 7idst=  Enableing
Moinority Language Engineering ZZAE9] Ay}Eoln HAYEL, AFLORE
T v £ 5 = EMILLE/CIL  corpus$} g EZT vl &) =
EMILLE/Lanscater corpus”’} $lt.

7}. EMILLE/CIIL corpus

EMILLE/CIIL corpuse 37FA 242 FAE O Qth ©d <o, Hd 2 F4
Agd Z¥ 2, 4] G AoE 23S 1419 dY Ao AsUE Aok oF
900 g o7t E3E o] Tt WME Ame Fojet A HYgH dr o], Wz

= 20"t wholo] Bl AE® FTAETH

Y. EMILLE/Lancaster corpus
EMILLE/Lancaster corpus® 37}A Q48 JFAEo Uttt @ o}, ¥
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IHA FA AHEgEH Iy ot 79 dolAof dE XS WY o=
FA4¥ EMILLE/CIL corpus®} TFZ 58009 o]y} Z&tslo] glom W
I 29} 4 A" IZ¥ 22+ EMILLE/CIL corpus®} &3ttt

8. Hong Kong parallel Text

2004 @ LDC7} w3 dyfE ®#HExm =Egolth. o s oF

5,9009k7) ] Fof o} 49009708 F=ro] ©@ojrt EgHE o] Ut 2000 9
el 371x) HE 2A8<e FF dA=(Hong Kong Hansards), 23 ¥ &(Hong
Kong Law), &% J2(Hong Kong News)e] Hulc]EZ FAAHAT &F FAIEE
1985 10¥€-~2003@ 4<¥€71x]2] HKSAR <43 ele] F2 7|EAgA HEH 3
8ol 23=o glom 36005709 Fof @l 5600970 JHA7F 2 GHE o
Atk TF WES HKSAR HFFAA 20008 71A Tt Foje} F=o]g
=3 A%, dYW w4, =7 HE L 7IE #-E 47 28FH en
8,30057H ] Fof ©olet 148005708 FHAZE EIFEO Uk FF wole
1997 7€-~2003d 10€7FA HKSARS B AfuH]2 FAjoA 14,7007] ¢ o]
o9} 26,6007 gHAbol digh B= 257 E3HE o] T

A12- Fol o] Tdd AN AF X

Ao T Fojx YHH of Aol ThE <ofol Hs) Po| EATBT 53
AdoiHe AT7E § EA AFE Jsdss w3 o] A HEF
Agolth. mekA Adolne 71& AL e YR SweA BelEE ol

9] &Y o] =W AT} EA) 3]

1. The COSMAS corpus

Corpus Search, Management and Analysis System(COSMAS)= =< H

929 titE mgolth o 209 wolg Egsn glor] 9o AT E

AL FEZ7E AAE ZEAdelth gdd EAE oFa ded 1A
Ao

HiE, F7h 9 A9 AR, TREH FMo @Y HiE 173 %

I o do [\
roh o ok [



AR5 EFsta ok COSMAS ZHH A2 COSMAS =8¢l &= ©] &3
pEE PAAoE ALY F Utk WAYH SEE9 A4EF 5 9o
ool AHgAelAE 0% AR Frh

2. The CETEMPublico Corpus

The CETEMPublico Corpus(Corpus de Extractos de Textos Electronicos
MCT/Publico)= 19911d~1999%d Afojol] AAdE = FZbo] UZEA| Publicod] <F
26000472 BrEE Tgev] 180007 TolE T Yok AT R A&
Aol AHEE YA FPH $EE SE4HA Qe

3. The INL corpus

e dso] ofF 3(NL2 e T8l 3719 2325 Ak 5007 o
ZH 2 gt 7S AL AT AdYE, BA, &4, Aol A o
HIAIY 23183 22 FAE gFs A, {A, e 2 TV ¥F

19893~1994d o 24dd 17702 H2E ESH A v dA vEd EZ
TAAT 2,700% ol vdas AF F¥2E 1994d~1995 30 o A=
AEQD NRColl o #3d e Hz2E= FAHY 4. 38007 o
IAH 2~ 1996l 37HA F8 —TL* 845 7FA Atk 1970'd~1995d 744 &
g FAE, FZA, s g2E, TV W, =3 HuA)e=E gk 1,270%
Thojof 19921d~1995\ ¢ 4179 1 O‘:’J o], vUdsae HEA okl 1,290%F
Tdole] 27 EAER Ho %‘E‘r o] Ay HAFAZA dT HFo=wt
&

4. The CEG corpus

CEG corpus(Cronfa Electroneg o Gymraeg)+ 100%F ©o]o] ¢d o] AHEo]

AT IH2E ALz AHEeE 2Fow 1970W o] F9
Jd =& HAF7] &l dEZA] " 2EoA AdEl® 50071 2,000 ©Hof
T4¥ Brown# LOBEH 29} FU3A g0l AAHJSG. 28y
M9} vl&2 Brown % LOBS tt=th ARAARQ] 4HEH &HE9 F

al

AT g e l"[
[ g & oo

L 1 1)
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A WEE Bt ade: Aol wmads e T/ f39
5_]__

Fol AE A5, 9 BA,

o\

5. The Scottish Corpus of Texts and Speech

The Scottish Corpus of Texts and Speech(SCOTS)+= A~FEA=2] Qdojo] )3t
=% 4 259 UF A IH2E vMEs AE 5XE ga, A Y
¢ ZEAECY. ZEAHAESY H WA AAEE 11389 AtgEo] oI
385709 "E~E(SF 507 Wo=E FAEHI ), JAEF, A, &8 ¥ dFo=
TAEM 53] A Ee T8 4HEo] ol AERHAY 7 o¥WA AAEE

8007] ] E|=E, 4007 ©@ojoln o] F 20%= +4HLo= Ho A

6. Academia Sinica Balanced Corpus

Academia Sinica Balanced Corpus(ASBO)E dt) Fojo] A WHA R F2o]
gd ZH oty IA¥ e fivtelA AREEHE WHd" FEoje diEF<l
AMZoltt A=, 2, BE, FA, A2 571A 7)1Fo ok 50058 To]g]
H2EVZ A2 g oo AEFHA <F 6-320c d2E HF9 HEe
HojEo

{F& 6-32> Academia Sinica Balanced =¥ ~9] HH

71E i
HE(56.25%) / 2= 2|7(10.01%) / &1(0.59%) / HX[(1.29%) /
+d A4(10.12%) / O M|0](8.48%) / 7| Bl &7|(0.50%) / Al[(0.29%) /
HEAM (2.03%) / TE AEZE0.05%) / & HE(8.19%) / CH=H1.34%)
A}l ANE HIAE([T70.66%) / = HIAE(12.24%) / Sl EHIAE(14.72%) /
—=Er=

MY HAE(2.83%)
arey | =2(90.14%) / 817 it 2(1.38%) / 57| ?let 2(0.82%) / S8(7.29%)
°- / &#17] 22t 58 (0.35%)
ojopy| | 2°H868%) / At DkSH(12.97%) / Afe] tel(34.99%) / 01 £(9.28%) /
AL X{(17.89%) / E25H(16.20%)

2(31.28%) / Lut ZX|(29.18%) / st H(0.70%) / L X{(4.08%) /
=X 1 =M0.13%) / =2(1.36%) / Lt X(845%) / QL U HIC|R
OH %4](22.83%) / =t & QIE|F(1.63%) / && HH(0.25%)

Al
—
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7. Spoken Chinese Corpus of Situated Discourse

Spoken Chinese Corpus of Situated Discourse(SCCSD)+= = A3 #st
olztdm o] Z Sl MPH= Z2AER, FIAA AHEEHE RIOdHOE
1,000AZE¢E =83 IWA2E Ex=z sta Y. ZH2E A Y
AHAE Y 34 FEE 9% AN s, T T8 e fT 23,
ALE H 22 FAHFH Ut A 650A17He] et 1504171

HlH e Hao] A

O:
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AT 2 2 AAA

2158 Al AR A dA] AA e A dojAlE ARs
Aal Aoz 22 &5 T FHL AT AAo Ao Afdde
A Fojo] g Aol 7 wARE = tao] Ad FEHFS dHtygo =
FXlete AdgE Hola o EZE o]o] wet Fojd FIUlAE gharof
LS T8t RAYE E2H A o] 29 g =3 I et

AR ol= HIAE dHolEolAl AAAE o] F= ofF], o, EFAL, A F& 1
Fol wl¢ Woiste vldolHe EAS 1A k=t o] HlolHE tFa
4317 9%t HHoRE AFAHHEIE] AFA T, FEH9E, Yooy o
ZlEEe] BRI AYo] HFFH o R FHkE ook gt}

A st=dole ZA3 d#d(Deep-Learning) 71€9 o2 URE
grFoll et A1 AARG o & 250 FHo A S Ad &9
ANMAE I dee YPEE A A5t Utk doeEs Ao AdS
TF3t dojol digk 5 A5 o], olF rHtew b HHsH

i
o

Bz gtk ¢oss duh o thepsta H@ dolee) Hu g
b AdoiHel 714 dHel B =GB ¥A olvk

Mol Qo el

=
i,
i
Y
lo
w
=
o
=
(@)
(@}
—
o
(@p]
A,
ofll

e ¢l workshop
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