)

A

S

XN 7% U A ST O it J

ity SCHET & 2 D fdd

s BT SEAT 2012.12.19

e 7%
FRIRYRAEDE TR Lo R it si st

(8

- 24F



L
\
Y

» FRM 7 URRSCAT & 13202
- MEDO BT

- 72 L TEZ B DD ?

» ZhiliZe LR D Z I ITIC B 1 2RENZ T TIOLOMEN (RR—)
- ETFIINDEZT
- BR, Endowng FL L b
- SHRDEE



€ 7T NWALD JTE

» PCFGIZZH#a L 72 BT, FZ2MAT WL
- Klein & Manning (2002)
- Dependency Model with Valence (Klein & Manning, 2004)

- IREEDRT-K I A
- Extended Model

- Lexicalized Model

- Parameter Tying = Shared Logistic, Phylogenetic Model, Multilingual Setting, etc

y Z DD EFTIL

- Projective Tree z ¢ 2 DAL E TV
- Common Cover Link (Seginer 2007)



M7 Ut o iy

» TAIH
- BE, WUz T 720121%, YU =NV oD, BT —4%B0%HE
- 2L, YIY—NVITDEET S, BB/ FXAAL VIR NS
V) =NV T DELE L I O E RED T
- VA= EDH L\ R AA VDN ZE) T 50 ?

- FHEH O FEE 2T AHICLTYH, iR LOMERBORVWERET LV ZERLTEL
ZEIFERDD 5

» Bl H Y
- NEIDEEZES T AHAIIMAHEH S 22 I TV 20

- HfiliZe LTS ) £ CwiFlE, 22 CTHW &) 2ElE, RE2AME>T
WAL Lk, L) FHERDICKS

SR L CHMHR TN - SHEOH A MHEOAE 2 AT




» HEEEI T O/R D Btk 2 85T %
» Treebank’s EDNFTE-> 7 IEET — % L HIK T 5
» head & argument

- head : fiARDOHPT, kb EELZEKRZ LT HE

- argument : headlZ B3 2 HiiE

K\//r—k\/‘/—\\

There 1s no asbestos In our products now

ZOME R, b7 —% 2T ICEH
TZ 507

Ol




Projectivity

» R D ZITENT T XL K v s b RE
» XD HT, HhOBARISIEZL

» % DEEE, % DLTHD St >
» ZZ HREBOREZIZRKELITD B2 EBHES

- SHHNT 2% CDETATREIN TN S

projective Non-projective

aYatat AN




FERRE H AR DM 5 AT 5 [

» (R D BRI AEIDIED 72D D
» head & 13412, &) DIXEEEFIICIEEICHE L W&

» Treebank T, FEGIC X > TIERDG#3EL 5
- Bl 2 PRIERE & £
- The country ¢® head (¥ GE%) country
- TUR—JEETOT /) T—Y a viFHnh &
- JegETYH, The A3 head TH 5 &\ Fikd H 5 (Abney, 1987)




EDHZIDRE, KN HE

» LA EIZEATW 5D, BEEEDT/ T—avid, HHHEORE%Z
"2 T3

y ZNZHEBHYEER LI B3 2, SEEMBICESTEREEWZ A

y 7Y —3 3 I X S

- R OHEIH D IC L AT L DY, HAHEOT7T ) r—2ar Tk, EWtEE
TAEE0:H Lt (BEWENER 72 &)

- WEEAERW = BEMIH VRS ?

» B DSt EICAEHSR 2 D TH UL, ZUfE > Thead & 13[H>7%
ANEOEBZ LICERT S 2 L3RS I1ET

» ZLRI 78 L8 O FURiy 7z HAER 2




DMV 3

1992 Carroll & Charniak
PCFG & EM

extremely poor result

2001 Paskin

Grammatical bigram

2004 Klein & Manning
DMV

Z NLARETEFE D3R A I -

ECONEH

Paskin
VA AT

FTRTCEFIZDNT 5

Klein & Manning

N~

- S
[0 T D EH

I 39.7

I 1.7

I o2

I 544




Grammatical bigram (Paskin, 2002)

» Projective Tree (ZX9 % 4T T )V
- K% 5 vF LR (—HEOA)
- B —FOHED)PG, ¥/ — FOREBERINS

y KEDAEDSCE (3005X) 7 l
EM T35 X % %224

p(Gp(w]G) o p(w]G) / \\

= p(is|root) x This not case
p(Thislis, L) x "
p(not|is, R)x
p(caselis, R) x
p(not|case, L)



DMV £ vas 2

» (Paskin, 2001) DORE T
- RIF 7 VLIRS NS 720, L WRGER L D <
y HEEER ORI TR C, MaEtLoEREZETMELT %
» valence = FHGE (fhaa) DOHLD 9 BargumentD# z € 7 NWMLT %

» Smart Initialization (Z #1p3EREEEE)

y T

a new year begin in new york
DT JJ NN VB INNN NN

AL T~ =
IN NN NN IN NN NN

X O

(Carroll & Charniak,2001)



Dependency Model with Valence

» fiail D BT, ProjectiveZzfR ) 2 1F R Z E T 5B ME TV
- B3 3570, HIETHMH

» Valencel&# % tHAAA TV 5 $
- AihEAlD3argumentz v DL S D> ? l
1S
Wi w O FOWAROMER P(Yw|W) / \\
This not case
p(T) = p(ys|$) «

= p(is|$)p(y;slis)



p(y,lis) = p(CONTIR, is, v = 0) x
p(case|R,is)p(y..,..|case) X

(CONT|R,is,v = 1)x >
p(not|R, i8)p(Ypetn0t) X l
p(STOP|R,is,v = 1) ) \
p(CONT|L,is,v = 0) x / \
p(This|L, is)p(yy,;s| This) X —
p(STOP|L,is,v = 1) X

=

» Valence

- STOP or CONTINUE % #& % £, 255 RDRYID - &) 9T
R b0 OMUI»SIRE S 2 LITHEE)

» Head automaton & —7f&# (Alshawi, 1996)



DMV D85 X 4

p(w[3) X PDhead & LCw % AR

mﬂ;

p(STOP|R,w,v =0) |[HIZT-23\ 72\ IREETSTOP

p(CONT|R,w,v =0) |[FFIZFD\ 72\ WIRFETCCONTINUE

p(STOP|R,w,v =1) |HIZTFD3\ 5 IREETSTOP

p(CONT|R,w,v =1) |[HIZFD\> 2 REE-CCONTINUE

p(w'|R, w) I HEE W' % AR

mﬂ:
Use

p(STOP|L, w,v = 0) A DI 72 \WIREECSTOP

p(CONT|L,w,v =0) |[EIZFD 2 WIREETCONTINUE

p(STOP|L, w,v =1 TIP3 A IREBECSTOP

)
p(CONTIL, =1) [FEIZF20 5 RETCONTINUE

p(w'|L FrElz HigEw % AR R

é




J

N

. N7
+ =
i IV AV\N

J

» (Klein&Manning, 2004), (Klein, 2005), (Spitkovsky, 2010 etc)
7z 8%, £ head [ —&FUT\> argument 7> 5, MEFIZH D T L

» (Smith, 2006), (Cohen, 2008, 2009), (Headden III, 2009) %z £l%, %%
head 12/ i\ argument?» 5 JIEZ 12D T

y T ITE LI 0D, Extended Model ($230) TldFSERNE 2 5
y IT DRI BE TEEL T B DL\ DT, DU $%E CciiiH

A//h\\\

head outward

A//h\\\;

head inward




DMVIZE T 4 Valence

» F2AERTBHEZIS, IS, EE500ERZITH
- (Collins, 1999) 2> v 7NV L7=b D
- FOEX, TIETHMIZHED
- BT DEDIFENS, ZFDEVE, HFHE, BOMEIZIGT TE TV

A//h\\\A

Head automaton

\ = EAZNnFNnD
y DT FNALD FFEFIE ? IRAEER HSFSA

- W 21X, TOBDILIHEDARIZHKEY, ELTIEI A LD
- ERRETILE LTUIEEZ S5 ADY, Head automaton T & 5
- Head automaton#PCFGIzZ#1d 5 Z £ ¢, CYK / Inside Outside 23 2 %



PCFG D Z

S
|
RO [18]
|
R.[is]
/\
Ry |is] Ry[case]
| |
R.|is] Lo|case]
/\ |
case R l[is] Ry|not /\
— | the case
the Lolis Lo[not
|
L. IS not
/\
R() thlS Ll [IS]
| |
LO thlS 1S




IW—)L E T X Z DRI

p(w|$)

S — R()[?U]

p(STOP|R, w,v = 0)

Ro|lw] — Lg|w]

p(CONT|R, w,v = 0)

Ro|lw] = R.|w

p(STOP|R,w,v =1)

Ry|w|] — Lg|w]

p(CONT|R,w,v = 1)

Ri|w] = R.|w

p(w'|R, w)

RC [w — Rl [UJ]RO [UJ]

p(STOP|L, w,v = 0)

Lo|lw] — w

p(CONTIL, w, v = 0)

Lo|lw|] — L.|w]

Ly |w] — w

p(STOP|L,w,v = 1)
p(CONTI|L, =1)

Lo|lw| — L.|w]

p(w'|L

é

L.|w| = Ro|w]L1|w)]




INT X DHETE

» PCEGAZHAL 72 DT, —MaH#tEik (EM) TEMINIZ N7 X ¥ DOHEE
D3H[EE

» L —IL LI X F 1L, —R—lZIR LT W S S
- E-step : %)V — )L DIAREHE % 315

- M-step : IEHUELL T, FiLWI X5 Ld 5 /\

p(STOP|R,DT, v = 0) O HEH; th J

p'(STOP|R,DT,v =0) x » ¢(STOP|R,DT,v =0, s)

¢(STOP[R, DT, v = 0, 5)
ZZ 123 1Zh iw, —DT n8tde(i, J, Lo, h)outside(i, j, Ro, h)p(STOP|R, DT, v = 0)

p(s)



DMV O it 5L

» Penn Treebank WSJ 72°5, 10HZED TOXE2» LS THRIBET
- HEEINT NI XY ZHWT, T —4% Hik% Viterbi 28 —2A

- 5 = (head % 1E L CHIE@HISR - BEEDR) / (SHEER)

» FEOLSCREDIE ) I E 2 DT, £33 Tz MTh
Higd, &\ o))t

e 2 5L %

RANDOM | 30.1

R-AD) | 556

DMV [ 43.2




I 7 — DOfEA]

English using DMV
Overproposals Underproposals

DT «+— NN 3083 | DT — NN 3079
NNP < NNP 2108 | NNP — NNP 1899
CC — ROOT 1003 | IN « NN 779
IN «— DT 858 | DT — NNS 703
DT < NNS 707 | NN — VBZ 688
MD — VB 654 NN «— IN 669
DT — IN 567 | MD < VB 657
DT — VBD 553 | NN— VBD 582
TO — VB 537 | VBD < NN 550
DT — VBZ 497 | VBZ «— NN 543

» REHIDOE E ZEEZ 5 2 £ D3%\»
» L2>L DT NN @ head OfiEICOWTIZERDID 5
» NNP NNP = A% Dhead 1% first / last name O XL 5 ?



S

DMV D ik

» DMVIZETHS U IV ET IV
- KR D valence [ Z#HAAA T E TV

» 08,09 6 W6, BRA BRINIRDEAIC
- (Cohen & Smith, 2008) : X4 Xx& 5, VBTHE
- (Cohen & Smith, 2009) : Shared Logistic Normal
- (Headden et al., 2009) : Extended Valence Grammar (EVG), Lexicalized EVG
- (Blunsom & Cohn, 2010) : TSG + DMV
- (Gillenwater et al., 2010) : Sparsity constrained Model

- (Tu & Honavar, 2012) : Unambiguilty resolution




Extended Valence Grammar

» PCFGZ IR T 5 2 & C, XD EBERERZIRAL D, &) hEh
» DMV Cldargument®ERICBI LT, EFEZZE L &\

the big hungry dog

hungry & doglZ KPR H % & ZF,
hungryZdogDIc HE LT \WiE 59,

* hungry the dog

Ml CHORILC 2 EDBEALS?
(Headden, et al., 2009)



Extended Valence Grammar

» FheadlZi b dTvargument &, % 9 Th\rargument!ZBEd %546 %
LI H 5

» PCFGO 2 H E A 2 2 LT, REHHE i
P
g (l)[ls]
| R.|is]
RO [IS] il> |
l RCQ [18]
R.|is] ——
— Ry lis| Ry[case]
Ry |is] Ro|case] |
| | R.|is] Lo|case]
RC[iS] Ly [Case] [ ] |
_— | R_.q]|is /\
PN Rofnot] | 7 — the case
This is | the case //\ Lg|not]
Lo[not, This is |

| not



[exicalized EVG

y TNLETOETIVIE, &2 THERETOREIR L 2’2z wx
» gl [l L TR K BN BERZIEA S

» Penn TreebankdD 4, Shaai45

» HEpE/ BN OBV T A LRI NZ W

L FWC, argument® il & €

T

» head D Hi

p(NN|R, is, VBD, v)p(case|NN)

ya
This 1s not the case

DT VBZRB DT NN

Head automaton &£ 1 {E
HEEDIFHRIZIEF IZ AN —R
S A L= VT BT

(Headden, et al., 2009)




LEVG F TOfEH

» Penn Treebank
- Section 2-21z2Fll#7—% (RI10BLTF)
- Section 23 #7 A F7F—% (EZI0BT)
- Klein® w3 TlF0-240 2 T2l 23, T3l e 72 M2 5 7703% \»

DMV I 43.2

EVG I 533
EVG+smoothed | 65

LEVG+smoothed | 5.5

shared logistic

normal

TSG+DMV [ 67.7




Unambiguity Regularization

» —fEDEM 7))L 3Y X A

Zq ) log(p(X)p(Y|X)) ZC] ) log g(Y

= log p(X6) — Zq log

= log p(X16) — KL(q(Y )HP(Y\X))

Flg,0)%, g £ 0 2B X H Izl

E-step: g+l — arg max F'(q,0) = arg min KL(q(Y)||p(Y'|X))
q q

M-step: gt+1 — arg max F(qt“, ¢) = arg max log (p(X, Y)>qt—|—1

0 0
(Tu and Honaver, 2012)



Unambiguity Regularization

» RO DI RDEZ R T 5

F(g,6) = log(X|0) - (KL(q(Y)p(YX)) +o) H(y»)

H(y:) = — > q(y:)logq(yi)

Yi

» Posterior regularization & "X 5 (Gillenwater, et al., 2010)
»q RO BEE, ZOXLy tabE—0NE %5 k) Rl e AtTwh 3



x 10
3
0.25
25
0.2
2
> >
= 0.15 =
0
< T 15
S S
O 0.1 o
1
0.05
0.5
0 ' ' ' ' ' 0
0 20 40 60 80 100 0

100 Best Parses

» HAASEED XEIZIEBERD? = % DX
» H BTN LT,

198 E kD Unambiguity

.

=}

I3,

20 40 60 80 100
100 Best Parses

1O DIFIR L D3F572 720

(/£) Berkeley Parser, (i) PCFGOEMIC &k % #E%E
T, 100 Best parses IZZ#Z#, ENZTOMERZHE D { T

(Tu and Honaver, 2012)



Unambiguity Regularization

» 3 H Posterior regularization |3 )itk 7Zs £ Tl 7 %

» 5
7J

BRIy PR bE—2/NI T35 RIRERZEL &, BITIVIC
T %

=8y

ép

b i o
- HERDEMT LY RAT, ERXT v ORI XY % o FTIUTROGET |
- PERMIFE T, Hard-EMOERERR W EDVRENT W
- Hard-EMIZ, ZDETFTNVTo =1 LtEWIGHEIZHYT 3
- HIFIOM I ZIRRICL GG (ROBBIRTZRWE ) BEEZ1T))




Testing Accuracy
Value of o <10 | <20 | All
O (standard EM) | 46.2 | 39.7 | 34.9
0.25 53.7 | 447 | 40.3
0.5 519 | 429 | 38.8
0.75 51.6 | 43.1 | 38.8
1 (Viterbi EM) 583 | 45.2 | 394
Extended Models
UR-Annealing on E-DMV(2,2) 71.4 624 | 57.0
UR-Annealing on E-DMV(3,3) 71.2 61.5 | 56.0
L-EVG (Headden et al., 2009) 68.8 - -
LGXTS G—DMV (Blunsom and Cohn, 2010) 677 - 55 V]

» UR-Annealing

y WEECHIZE O state-of-the-art % 3E£5K

L ODEZ LD S50NRAZICT I T (

(Tu and Honaver, 2012)



DMV + unambiguity o 5

» DMV + 0=0.25 TOFEEZRT (FE : 57.8)
» Annealing L7z & 24, RWiiRrB oo (N7 ?)

/AF\ e VW

A Lorilled spokewoman said This i1s an old story

DT NNP NN VBD DT VBZ DT JJ NN

/\f\ S e X

A Lorilled spokewoman said This i1s an old story

DT NNP NN VBD DT VBZ DT JJ NN



e

Drexel remains confident of 1its future creditworthiness
NNP VBZ JJ IN PRP$ JJ NN

— A AN

Drexel remains confident of 1its future creditworthiness
NNP VBZ JJ IN PRPS$ JJ NN




DMV & 1387 % T5$t

y ZNLE TODMVDOILEELE, 4 CInside Outside %
Head automaton® 5 /L

» BT, W ODLINDUNDTTHBIREIN TS
- (Brody, 2010): 794 v A ¥ FDIBME TN %\ 2

JWBb Z EDE

* %

- (Marecek, 2012) : reducibility + Projective’z A% 1 %2 Gibbs¥ > 7)) v 7

» Head automatoniZ & & H L7z W€ 7IL1L DS e
» FrEE s

ez ST B

- Projectivity % i 72 K %Z fEiL % >



IBME )L % F 7= B 7 U fEk

=

» IBME 7L £ DMV & O%EMLS

- IBME 7V ¢ X T 2 HEEDOM Z XofT T 5
- IBME L 2 HEEO BRGNS L TRIGHAHT % (valence ?)
- IBMETI 3 ¢ FHENFE OO L, targetfll o BEEH % £ 5701 (valence)

m ROQOT John gave Mary the red ball .

ROOT John gave Mary the red ball . John gave Mary the red ball .

(Brody, 2010)



IBMT )L % L 7= 2 fi7e U gk

=

Corpus M 1 M2 M3 R-br

WSIJI10 2542 | 35.773 | 39.32 || 32.85
Dutch10 | 25.17 | 32.46 | 35.28 || 28.42
Danish10 | 23.12 | 25.96 | 41.94 || 16.05 *

» DMV X 0 [ZfK\v>23, Right-branch% E[A] %
» TDOETIIE, ProjectiveZe RZIES a2 EILHERE
» ZD L) =iz 9 £ AL, IR LAY S e ?

(Brody, 2010)



Projective7z K% {F % Gibbs sampling

» Inside-Outside % fH\>3712, Projective’z Rz EEHEE T 5

» Gibbs Sampling T, RV ZR ) ERZHFZHZ 5

» £ E L & LClENon ProjectiveZe RS 1E 2 23, #Ew DHipH %
Projective’z E FIVICREL TV 3

- deficientZE TNV EEEZE L TWAZ L LFAFHF?




BERELRHETIL

» edge model
y ZEADSHLD 9 B argumentD 434 A3, Dirichlets3 A 6 AR I 11 5
» X <A Z D9 v head /dependent # £ 2 4

» 9 L b Projective e RZ{E S 7\

n n C_i(“ti,tﬂ-(i)”) _I_ o
Pireebank = Peq e(ti|t7'rz' ) — — -
g e ng%mﬂﬂﬁ\
aala O
DT VBZRB DT NN DT VBZRB DT NN

DMV Tl 2 & D T4
(Marecek, 2012)



+ 4 — 77 Gibbs sampling

VBD

“0.17 We . sandwiches for N
\\\ PRP \\\ NNS |N ‘: .
N 0.06 . .317-0.11 D01
\\\\ \"-----—-—-—:-__‘__‘_2:" lunch
""" NN

» K25 lunchZz B4 %
» B & B

» We, sandwiches %3ZE L 72844, projective T & 5

(Marecek, 2012)



Projectivity % -2 7z & 0 i

» 1% D B4R Z bracket TFEEL T 3

» N D HE

1285 2% U, nffldbracket

» %5bracketl, ZOWIOHIESR, 1EEOAED

R
root
had
[VBD\
We sandwiches for
PRP NNS IN\
lunch
NN

( ( We ) had ( sandwiches ) ( for (lunch) ) (.))

J—\é_ﬁ

(Marecek, 2012)



Gibbs sampling

» bracket# 1 O Hlf&4 3%
» #1 L \obracketZ, gARIZILDC TERT 3
» IB[DOZALT, RERSSESHRZ 5 EPHRS

( ( We ) had ( sandwiches ) ( for (lunch ) ) (.))

( ( We ) had sandwiches ( for (lunch ) ) (.))

Y

( ( We ) had ) sandwiches ( for ( lunch

( We ) ( had ) sandwiches ( for ( lunch

nad ( sandwiches ) ( for ( lunc

)
( We ) had ( sandwiches ( for ( lunch
)

~ N D

nad ( sandwiches ( for ( lunch

(Marecek, 2012)



B 213

Q SN
Yot root e)
sandwiches
had NNS
VBD\O
f
We sandwiches for : \évRep CaB% N\
PRP NNS IN\) : \;
lunch
lunch NN

NN ( (We ) ( had ) sandwiches ( for ( lunch)) (.))

( ( We ) had ( sandwiches ) (for (lunch ) ) (.))

» EM®Dlocal move X D XN R I Z 9 ? = gL EIZ w6 Ly (1)
» DMV TH 7 & 9 /iy 7: Gibbsi3 @) b T % ?

(Marecek, 2012)



EERDE T

\L|

» B4 7 a v iR —% v F DProduct of Experts
» Projectivity Z (€ L 72\l D 12, BERERZHAAL Z & D3A[FEIC

Pireebank = H Feta(i,7(1)) Praa(fi; 7(3)) Pali, 7(i)) Pr(i) =

_ ﬁ ‘. “t“tﬁ(@)vd”(z m(%))”) + Qetd
(i, dir (i, m(2))”) + Qera - | T|

(i S ST + was Pl + 1)

=1

BV YAITIED 15
(") F(’l(l)fz')

1 1

€q |t — w(¢)[Y |distance model

1 .

—R(desc(z))(s. reducibility model

Cr

(Marecek, 2012)



distance model

Pidg) = <rdlg\>v

> ééﬁ - /u\ Eﬁ) /I‘if)f

y — UL\ R 1,'{‘ YRS

» DMV TIlZ, ZOHFIZIEIC AiLD Z & D38 L \»

» valence TlZ, head / dependent DFEHEZ Db D

Va7g o

X, RNI7X7{EINnT

(Marecek, 2012)



% occurences

30

25

20

15

10

—_—
[ N
-_a
_—

— 0 F

—
—

=R /.

D i Dt

-10 -9

-8

-7

-6

-5

-4

-3

-2

-1 0 1
Edge length

2

3

| | | |
Czech mmm
English ===
German I
Catalan

(Marecek, 2012)



reducibility model

P.(i) = ~ R(desc(i))’

€y

» XDOHT, dependentiZz ) T WE (B 2 IXFTERFT) 1,
HIBR LT ERDE 5

» fhEAN 277 LIRS Areducibility = HIE LT X, #EET 3
» R(desc(i)) = Hi3

Ak w; Z )L — b & T 5800 RDn7 7 A Dreducibility

IN NN L w)oNA 75 LIF
reducibility 231>

= ZD X ) LEnRKz21E 5%
D BEALRIZNA 7 A5

We sandwiches
PRP NNS

(Marecek, 2012)



reducibility ® 4

y K — A6 E T 5

» H A mEnY 7 L =g DEIRAIEETH % (reducibility2iEye) & &,
- 2= RAHD g OWEE DY E BT
- Z O 2 HIbR L 7288 5ES DS, a— AT 2089 D, ZFXN3

g = IN NN NN

Motorola 1s fighting back against junk mail

NNP VBZ VBG RB IN NN NN



reducibility ® 4

y K — A6 E T 5

» H A mEnY 7 L =g DEIRAIEETH % (reducibility2iEye) & &,
- 2= RAHD g OWEE DY E BT
- Z O 2 HIbR L 7288 5ES DS, a— AT 2089 D, ZFXN3

g = IN NN NN

Motorola 1s fighting back

CDOXOMUEDE T CHE L Twiu, S A a7 3o <




reducibility score

unigrams reduc. | bigrams reduc. | trigrams reduc.
VB 0.04 | VBN IN 0.00 | IN DT JJ 0.00
TO 0.07 | IN DT 0.02 | JJ NN IN 0.00
IN 0.11 | NN IN 0.04 | NN IN NNP 0.00
VBD 0.12 | NNS IN 0.05 | VBN IN DT 0.00
CC 0.13 | JJ NNS 0.07 | JJ NN . 0.00
VBZ 0.16 | NN . 0.08 | DT JJ NN 0.04
NN 0.22 | DT NNP 0.09 | DT NNP NNP 0.05
VBN 0.24 | DT NN 0.09 | NNS IN DT 0.14
: 0.32 | NN | 0.11 | NNP NNP . 0.15
NNS 0.38 | DT JJ 0.13 | NN IN DT 0.23
DT 0.43 | JJ NN 0.14 | NNP NNP 0.46
NNP 0.78 | NNP . 0.15 | IN DT NNP 0.5
JJ 0.84 | NN NN 0.22 | DT NN IN 0.59
RB 2.07 | IN NN 0.67 | NNP NNP NNP 0.64
: 3.77 | NNP NNP 0.76 | IN DT NN 0.80
CD 55.6 | IN NNP 1.81 | IN NNP NNP 4.27

(Marecek, 2012)



SR R

< O)mnn ZEWT, %Y??O)JE”“JI/% NERZ
sE-Cl3 unambiguity regularization D1 9 234:EEDS E
CoNLL < 10 tokens all sentences
language code | year | Gillen.2011 | our parser | Spitkov.2011 | our parser
Arabic ar 06 - 40.5 16.6 26.5
Arabic ar 07 — 42.4 49.5 27.7
Basque eu 07 — 32.8 24.0 27.2
Bulgarian bg 06 58.3 59.0 43.9 49.0
Catalan ca 07 - 63.5 59.8 47.0
Czech cs 06 53.2 58.9 27.7 49.5
Czech cs 07 - 67.6 28.4 50.7
Danish da 06 45.9 52.8 38.3 40.4
Dutch nl 06 33.5 42.4 27.8 41.7
English en 07 - 64.1 45.2 49.2
German de 06 46.7 60.8 30.4 44.8
Greek el 07 - 35.8 13.2 25.4
Hungarian | hu 07 - 63.2 34.7 51.1
[talian it 07 — 50.5 52.3 43.3
Japanese ja 06 b7.7 68.6 50.2 52.5
Portuguese | pt 06 54.0 66.0 36.7 54.9
Slovenian sl 06 50.9 51.0 32.2 37.8
Spanish es 06 57.9 67.3 50.6 51.9
Swedish SV 06 45.0 62.9 50.0 49.9
Turkish tr 07 — 18.6 35.9 20.9
Average: 50.3* 59.0* 37.4 42.1

(Marecek, 2012)
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