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o Core Language Engine (English) [Alshawi 1992]

o TAG [Joshi et al. 1996]

o XTAG (English/Korean) [XTAG Research Group 1995]
http:/ /www.cis.upenn.edu/~xtag/

® FTAG (French) [Abeillé et al. 2000]
o LFG [Bresnan 1982]
http:/ /www.essex.ac.uk/linguistics/LEG/

o ParGram (English, Chinese, French, German, Norwegian, Japanese,
Turkish, Urdu, Welsh, Malagasy, Arabic, Hungarian, Vietnamese) [Butt

et al. 2002] http:/ /www?2.parc.com/isl/groups/nltt/pargram/
® English XLE [Riezler et al. 2002; Kaplan et al. 2004]
o German XLE [Forst and Rohrer 2006]
e £® ‘fIapanese XLE [Masuichi and Okuma 2003]

R o
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http://www.cis.upenn.edu/~xtag/
http://www.essex.ac.uk/linguistics/LFG/
http://www2.parc.com/isl/groups/nltt/pargram/

PN et 1)

N

o HPSG [Pollard et al. 1994]

o DELPHIN (English, Japanese, German, Spanish, Norwegian,
Modern Greek, Korean, Italian) [Bender et al. 2002]
o LinGO ERG (English) [Flickinger 2002]
o JACY (Japanese) [Melanie et al. 2002]

o Babel (German) [Stefan Miiller 1996]
o ALPINO (Dutch) [Bouma et al. 2002]

® RASP (English) [Carroll and Briscoe 2002]

s
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o RKIREH DIEMIMEEHE ER @“Zod)(zﬂﬁ%(&ﬁ LY

A N (CRIFR I BIEHIC. FRATRSGE
i Gy e ke

o XTAG [XTAG Research Group 1995]
o ConTroll [Gétz et al. 1997]

o LKB [Copestake et al. 1999]

o [incr tsdb()] [Oepen et al. 2000]

o XLE [Butt et al. 2002]

HFRDTERX NN ([CRT CTE DX
/ﬁd)ﬁ?ﬁ%(iiﬁ L/b\%_r - [Baldwin et al. 2004] i

o LinGO ERGCBNC— /\Z’iﬁﬂ‘ﬁ
o HESIRSNTCTVWDEE TSN TCTLAXDEIS
o 32%
o MR E —DU EHE DT IES
¢ o o 32%%57%=18% (EE%[I‘ESU%% L THERBIDX(IEHTTE/R )
S IBXEITREROP(CIEMNAEENTUVDEIG
1 o 32%%X57%%X87%=16%
. ; “




i S

o Grammar Matrix (in DELPHIN Pro]ect) [Bender et al.

2002]

® 575.5%3'&%5#3%@7’ &DUDY/ﬁ:I//‘I'\ > booHtEil

ghsh apanese, German, Spanish, Norwegian,
ern Greek, Korean, Itahan)

o Optlmahty Theory (in LFG XLE) [Frank et al. 1998]
o BEBRMEARE DTz (CRANCEBIEIR Z 15
o WU =)\ ORFE (k)

o EBERMEFEHDIZSODFEZR
® n:l:'ﬁﬁ

c.f.

d ve

The PARC 700 Dependency Bank [King et al. 2003]
Lll’lGO Redwoods [Oepen et al. 2002]

‘VHil’lOki [Bond et al. 2004]
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B CHhHDOTC. IEDI—ILCTHRRINEHIE

o —B'Z(d(]‘ L/Y/ﬁﬂ’] (L_ﬁ’-“F-WER_C %5%4:@;&(8'—”\7&(/\(&373\3:

bl
«

- @ 22

i




A S S N ST e G

o $EERMEE —BMED NL— RA T
- 3R 9 DR,

® Y/f%_:'ﬂ/
ZARDDHIER(C

o 1— )\ XHPDOMI-ED—IEH

A

£

DEPFTICEEZEN TN
o RS —DEE(ICIDI0FA—SF —DEFEIR

)i (L /2)

—8% - BXEE

Pz cl.

NI DL, il

ZANIBICESHRDIVENDDIZEEHD

o SLEZIE(CK DR SNTZOMNE=NTZD
S B (CH 8T E R0

D

*®

23



S bl a0

o IEBREFEB DIAEE
o ERD7 TV —2 3> E—DDOXITHU—
DORITTERZEKRT B
o BIEEEENSOEDSOERFE T I(IIZBEREAZH D
EREZ5xD U CULVD

N -
‘ t: 2



N
/

TR = F Y32




—=—— NP — N

S — NP VP
NP — DET N

okﬁﬁiﬁ% EiIZERI D

D(IE

2

o BESCRDEH (YU —)(>

) (CE
WHER

LD < E=METEf A

® B'sz(i‘/ ) —)\>Ohh5E

(wu

26



o EHFRDXICH U TAZ

= TR AZNS5T S

o BATRBYIRSOEZARGE U7RUN
o IBEIHFEBDEBERET A RS2 (THF

o HA RSA>2(3IHBDH.

SMOECERSNDE DR [

MW EREN ] OFERRNEE(SIFEE LR

—
-~ o
-
—
-~ .

I

v

d

-«
e

27



SRS )

o BIADHEDZFAZEANTF CHE L=

(WU —)N>0) OFESG
o Penn Treebank [Marcus et al. 1993]
o SUSANNE [Sampson 1995]
o TIGER Treebank [Brants et al. 2002]
» Prague Dependency Treebank [Hajic 1998]

o Verbmobil [Hinrichs et al. 2000]
o EDR—/\X [EDR 1995]

o REPARFETFRA MIO—/\R 25 1997]
o HARGEEEUSE—/ UR @115 2000]

s
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Penn Treebanie |

o BIADE S SN =B DA IIEREY

) —)\> 0 [Marcus et al. 1993]

o BRI EFDTR

» Wall Street Journal (%ﬁ E) #9575, 1005558

saT T+ A MalNEx

o ATIS (MMZEHFFHDO=
o Brown (#RLZIBDEFDTFA)

o Switchboard (&
I

b,

- &
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d

SsmDE

FEsh)
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Penn Treelami(Zyszy

® |:||:|I:I—.I NN ( L%n—.l) VBZ (_Eéiﬁ.ébgﬁ.l)

o 3K : NP (%:4a) , VP (8EEE) ...
o Function tag, null element: MREBIBfESZETH I B
2HOANNEHR GEHHEER)

S
G| /\VP
\ i

NP P
. e RN
BEEEE—*DII' |\||N N|N B|Z R| VB|N VI|3N

A necord date/has n’%@een set.

L@ELE  CHEDFA E BENF

- |



Penn Fceen

e —| )

“Bracketing Guidelines for Treebank II Style Penn
Treebank Project” Bies et al. 1995

1. An Overview of Basic N

Clause Structure ®
2. Notation o
3. Punctuation

4. Null Elements
5. Pseudo-Attach
6. Copular Verbs
7. Coordination

8. Shared Complements and
Modifiers in Coordinated
Structures

9. WH-Phrases
10. Subordinate Clauses

13. Gerunds and Participles
14. Infinitives

15. Small Clauses and their near
relatives

16. Clefts

17. It-Extraposition

18. Subject-Raising Predicates

19. Whether it and Referential it
20. Existential there

21. Tough-Clefts

22. Comparatives

23. “Financialspeak” conventions
24. Numbered Lists

11. Modification of 2 o [Correlative the-Clauses
R— 1
12. Titles £318 e Drphans 32




Penniieehamks

=) =i ) (1)

o BEANCIZERSEICLDMRE =< SADBIR
o 1.1.4 A0 NDMEE

o ZE (TN BPPHadjunct’EMMargument NV X7l 9

SDEFFHELLDT, TZAICNPC <D DTS
(NP (NP a teacher)
(PP of
(NP chemistry)))

o ZIEU. XD BIHERIFTRDLDICT D

(NP the belief
, " (SBAR that

. ‘. (S the world is flat)))
l Y




PennireEaie

7T — =5

e 13.3.5 AD]PVS S

o BNEEEI2AEXADEFIRN D : A2 & A BEEH

(AD]P) vs B2 54 (S)

» “Flying planes can be dangerous”
(a) (S (NP-SBJ Flying planes)
(VP can
(VP be
(ADJP-PRD dangerous))))
(b) (S (S-NOM-SBJ (NP-SBJ *)
(VP Flying
(NP planes)))
(VP can
(VP be
“ (ADJP-PRD dangerous))))

o HBTADHVRNEZDT T AL M (a)
Y
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o Small clause
» 15.3.1. to-REFCBEEITDRDF7 ) FT—>3>
¢ 1. monotransitive (S) vs. ditransitive (NP+S)
(a) (S (NP-SBJ This)
(VP does not

(VP allow
(S (NP-SBJ the myst

(VP invade

(b) (S (NP-SBJ] He)
(VP told
(NP-1 me)
S (NP-SBJ *-1)

V A+
““ (VP to
._ ” (VP wake (NP you)))))) s



o WU — U D (Cdr B BB
o ETENRANEE BBEETEBET

LL

LA
S

/'\
Dr wN wN V?Z ﬁB V%N V?N

A record date has nt been set.
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e CECDE

oWl —) V)G@%ﬁlﬂfi%ﬁCFG%ﬁ |J7' EARGE
L CHH 9 B [Charniak 1996; 1997] c.f. [Sekine1995]

CFGHAI

/\ S — NP VP
NP — DT NN NN
- VP VP — VBZ RB VP

D|T | NN VBZ RB VBN VBN VP — VBN VBN

A record date has nt been Set

-
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Te52 CHGODEE e 2)2)

o WU —)\> I TOHIRSEE h S iR B it

A
o HERERADARZIRZRIT D ET. EXHEE
OB TS

S — NP VP 0.5

NP — DT NN NN 0.03

R VP — VBZ RB VP 0.02

NN VBZ RB VBN VBN VP — VBN VBN 0.1

A record a’ate has nt been Set
I
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o CFG#RH

|EHUNER L7k |Carpenter et al. 1997]
G — AL L ENTTUVRL)D
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o
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8000
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] \lEE = -\ /E \
HrEe (2) SraiEytin
- o Charniak [1996]: 80%
NP NF /NP VP — VP PP

|
NN VBD DT NN IN NN
We applied the algorithm to IE

We selected the approach to =
NN VBD DT NN IN NN
|

NP NP — NP PP

AILMEASITE, BEEICL-T
EXARDODEHEDL D

& 0
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o CFGEBXXARUMBIITER0)N
oa%ﬁ EADYY ETH7R0N

o BRNIBEHRMNE SN
o SXAERICAEZ RN

S
VP
NP-SBJ]-1 VP
5T NN NN VEZ RB VEN VBN TE HWERE 2
/} r‘e'c|0rd da|te ha|zs n|’t bee|n Se|t BFmll., ZARD &2
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(1) SCEMKREL)

o CFG#FHIDE

BIEHE [Krotov et al. 1998; 1999]

o CFG%EE\U GDEEL%—'_ 7_) |/'f I_/; [Magerman 1995; Collins 1997;

Charniak 2000]

(2) FEEEAMEL

o IERImECc = DL [Magerman 1995; Collins 1996; 1997;
Johnson 1998; Charniak 2000]

(3) FBEH RV — Bt

s



CEGH: Bl opfiez=E=ss

o Markov Grammar: CFGAR Bl Z SRy (£
F% 9 D [Collins 1997; Charniak 2000]

p(NP — DT NN NN | NP)
= p(NN | NP) p(NN | NN, NP) p(DT | NN, NN, NP)
o RIBMY(C (X, € CTHOCFGHHAIZHD PCFG

o Penn Treebank M5 U EDEFED
PCFG KD EREZIZEMRT D

i

v

d
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2e(L/2)

o 585%4k: Head percolatlon table [Magerman
1995] ZZ FHUL\C. FFfRImaE = (C head word cs

ﬁ%

Sapplied
V Pipplied

/\
VPapplled PP[O
N I:)We /ﬁ@onthm /\N P

IE

NN VBD DT NN IN NN
We applied the algorithm to IE

Head percolation table

HOES | THICLLHFDELES
S VP, ...
VP VP, VBD, VBZ, ...
NP NN, ...
PP IN, ...

Charniak [1996]: 80% vs. Magerman

[1995]: 86%

o (BF) FBR{LDRIR (Gildea 2001; Bikel 2004

44
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o IEHRIRIAE 12 ST (B 2 3R BIBIRNVRL
o (H) FHOIEKRImEES CHlTME johnson 1998]

A ) @ s

N\
T =h
® T oo

V

DONP & EI’] s2(DNPH

EEEFARZAN T

HEE(FR<7EDOT L)

v
XpITESD

o TOMB, FRALIEEDEHR CTH731E [Chariak 2000; Klein

d

- &

et al. 2003]
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® 1‘%3'(*73"9 LTAG D elementary tree % H
11 [Xia 1999; Chen et al. 2000; Chiang 2000]

S Ea—JRT4vJ7)IL—ILT S
T BXKEDET D —
I\I|P VP N|P VP
%\ %\
NL is ADVP VP NL is ADVP
offici|ally ma@ offlc:llally making )K
the offer 'Elementary the offer
tree i
VP S
- PN Pa
v NP VP ADVP VP* NP VP NP NP
““ | N | P N |
NL is VPx* officially making NP the NP* offer

t”e | 47




LEGSCED

o B IKIC f-structure T HENMTS5 9 D [Canill
et al. 2002; Frank et al. 2003]
BEF5/L—IL

S HDiLE FDiEE=
NP/\VP S NP:tsubj=|, VP:1=|
T subj= T=1 VP NP:tobj=], VP:1=|
NL IS VP
f=1 Tam=1 1=1 ~ f-structure
ADVP VP || 44 2 5 PRED make
{adjunct=1 1=l MR | TN
- . PRED offer
officially makin BJ
1= 1y T = 1g Toll\:I'P=1 {DET the }
the offer ADJUNCT officially
| AUX be |

> r
“
b, fdet=1 1=
A ‘*g 48
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o BEERIOE
o AFICRDICERA EFEORFE LD & UTSCERMFE
o SIENYFIR
o SRFNLZLM%
o MBS, ROBEDTRNES

o MEEE—BHDONL—RAD
o BEERMERRHDITIED
o [$EEFHODORIE
o FXEREFBISOE
o WU —)\> %L E UIESCERF
o FRERAVIQF s
o —B%
o HEFEE - HETEBNSES
o FHMBIEES
o [EIRERR
o IFRROEENEENFIE LR
o FEWEIE - BMIBEOME TR (IEE
o BEIB/RSCEMEOZ
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