
H

LT-NAC-06 utACo-06 rNit aClti0om

u6N-- ctoS-CT e0n        Rb0g-0oC WNT-CoNYC

h06bNgN&- rtgtCb6n

K

sC-TbCi aComTCmt vo1tbg-Co10om
Question Answering

� cnN n0- u6N-- M0-n C lCgtlCiif

� cnNA 101 Rb0g-0oC n0- M0-n C lCgtlCiif

� cnC- 101 Rb0g-0oC n0- u6N-- M0-nf

� cnto 101 Rb0g-0oC n0- u6N-- M0-n C lCgtlCiif

Kris

KrtnKra

Krah

WHATEANOMAEffff-meEEaAEMfOfsOTusOrr�uTEuH�O�



2

uUo-C6-06 LoCiUg0g dHwK?

3

uUo-C6-06 LoCiUg0g dKwK?



y

uUo-C6-06 (Cb0C-0Nog

Yesterday, Kristina hit Scott with a baseball

Scott was hit by Kristina yesterday with a baseball

Yesterday, Scott was hit with a baseball by Kristina

With a baseball, Kristina hit Scott yesterday

Yesterday Scott was hit by Kristina with a baseball

Kristina hit Scott with a baseball yesterday

Agent, hitter InstrumentThing hit Temporal adjunct

/

utACo-06 rNit aClti0om )
Giving Semantic Labels to Phrases

� 4L5VsW –Nno[broke 4WGVhV -nt M0o1NM[

� 4WGVhV Wnt M0o1NM[broke

� 4L5VsW uN-ntlUEg[JJ offered 4rV]’.’VsW -nt INbbCo6t nt0bg[
4WGVhV C ANotUSlC6P mTCbCo-tt[

� 4L5VsW uN-ntlUEg[offered 4WGVhV C ANotUSlC6P mTCbCo-tt[ -N
4rV]’.’VsW -nt INbbCo6t nt0bg[

� 4WGVhV C ANotUSlC6P mTCbCo-tt[offered lU 4L5VsW uN-ntlUEg[

� 4rV]’.’VsW -nt INbbCo6t nt0bg[M0ii 4LrhSsV5 oN-[ 

lt offered 4WGVhV C ANotUSlC6P mTCbCo-tt[



D

cnU 0g ura ’AkNb-Co- )
Applications

� 7Ttg-0No LogMtb0om
� 7p cnto MCg sCkNitNo 1t&tC-t1f
� aNNP &Nbp 4.LW’VsW sCkNitNo[ 4.rVI defeat-synset[ 4Lr5hSWh. QLsuQ[

� hC6n0ot WbCogiC-0No
Vomi0gn  du(:? *Cbg0  du:(?
4L5VsW Wnt i0--it lNU[ 4L5VsW ktgCb PNN6nNiN[lNUSi0--it
4.rVI kicked[                      4WGVhV -NNk mtbAtO0[ lCiiSbt1
4WGVhV -nt bt1 lCii[ 4Lr5hShsr ANF-CA[ nCb1SC1Ytbl 
4Lr5hShsr nCb1[ 4.rVI zaad-e[                 n0-SkCg-

� IN6TAto- uTAACb0OC-0No
� .bt106C-tg Co1 GtC1g N& rNitg gTAACb0Ot 6No-to-

� ’o&NbAC-0No Vz-bC6-0No

q

7T06P :YtbY0tM

� .Cb- ’J ’o-bN1T6-0No
� cnC- 0g utACo-06 rNit aClti0omf
� *bNA ACoTCiiU 6btC-t1 mbCAACbg -N g-C-0g-06Ci CkkbNC6ntg

� VCbiU cNbP
� ]NbkNbC ) *bCAtst-x .bNk8CoPx ]n0otgt .bNk8CoPx sNA8 CoP

� Wnt btiC-0No lt-Mtto utACo-06 rNit aClti0om Co1 N-n tb -CgPg

� .Cb- ’’J 5totbCi NYtbY0tM N& ura gUg-tAg
� uUg-tA Cb6n0-t6-Tbtg
� hC6n0ot itCbo0om AN1tig

� .Cb- ’’’J ]NsaaS,y gnCbt1 -CgP No ura
� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om gUg-tAg
� LoCiUg0g N& -nt btgTi-g
� rtgtCb6n 10bt6-0Nog No 0AkbNY0om ura gUg-tAg

� .Cb- ’(J Lkki06C-0Nog N& ura



B

hNY0om -NMCb1 u-C-0g-06Ci LkkbNC6ntg

� VCbiU MNbP 4G0bg- qD[

� LYC0iClit 6NbkNbC 
� *bCAtst- 4*0iiANbt t- CiJ ,H[

� n--kpww&bCAtot-J06g0JltbPtitUJt1T

� .bNk8CoP 4.CiAtb t- CiJ ,y[

� n--kpwwMMMJ60gJTktooJt1Tw9AkCiAtbwkbN~t6-jkCmtgwL]VJn-A

� ]NbkNbC 0o 1tYtiNkAto-
� ]n0otgt .bNk8CoP

� n--kpwwMMMJ60gJTktooJt1Tw96n0otgtw6klw

� sNA8CoP
� n--kpwwoikJ6gJoUTJt1TwAtUtbgwsNA8CoPJn-Ai

Main Focus

H,

VCbiU cNbP4G0bg- qD[

� utACo-06 ’o-tbkbt-C-0No
“The process of mapping a syntactically analyzed text of 

natural language to a representation of its meaning.”

� Absity ) gtACo-06 0o-tbkbt-tb lU G0bg-

� 8Cgt1 No ACoTCiiU 6btC-t1 gtACo-06 bTitg

� ’okT-p Nadiasubj bought the bookobj from a store in the mall.

� :T-kT-p dC fT
dlTU fT

dCmto- _ d-nt fz dktbgNo fz
dkbNktboCAt _ =sC10C“????

dkC-0to- _ d-nt fU dlNNP fU???
dgNTb6t _ dC fO dg-Nbt fO

diN6C-0No _ d-nt fM dACii fM???????
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HD

.bNkNg0-0No 8CoP d.bNk8CoP?
L11 C utACo-06 aCUtb ) ]No-0oTt1

LH ]SLH

L,

4A1 The worst thing about him[ said 4A0 Kristina [ 4C-A1 is his laziness[J

Hq

.bNkNg0-0No 8CoP d.bNk8CoP?
*0oCi sN-tg

� ]Tbbto- btitCgt dhCb 3x K,,y?p .bNkNg0-0No 8CoP ’

� (tbl atz06Nop 2x2K3 &bCAt &0itg

� LooN-C-0Nop 9HH2x,,, kbNkNg0-0Nog
n--kpwwMMMJ60gJTktooJt1Tw9AkCiAtbwkbN~t6-jkCmtgwL]VJn-A

� Li-tboC-0Yt &NbAC-p ]NsaaS,3x,y gnCbt1 -CgP

� rtkbtgto-t1 0o -Clit &NbAC-

� GCg ltto Tgt1 Cg g-Co1Cb1 1C-C gt- &Nb -nt gnCbt1 
-CgPg No gtACo-06 bNit iClti0om
n--kpwwMMMJig0JTk6Jtgw9gbi6NoiiwgN&-Jn-Ai



HB

]NbkNbC 0o ItYtiNkAto-

� ]n0otgt .bNk8CoP n--kpwwMMMJ60gJTktooJt1Tw96n0otgtw6klw

� u0A0iCb -N .bNk8CoPx 0- C11g C gtACo-06 iCUtb No .too 
]n0otgt WbttlCoP

� L kbtSbtitCgt Ytbg0No nCg Ky,R MNb1g Co1 H,x2/3 
gto-to6tg% 9yy…

� sNA8CoP n--kpwwoikJ6gJoUTJt1TwAtUtbgwsNA8CoPJn-Ai

� aClti CbmTAto-g -nC- 6NSN66Tb M0-n oNTog 0o .bNk8CoP

� ]Tbbto- rtitCgtp utkJ K,,y
� B2xq,B 0og-Co6tg N& oNTog% Kxq,y 10&&tbto- MNb1g% 9q,…

� G0mn &btFTto6U d”/,,? oNTog nCYt ltto 6NAkit-t1

K,

7T06P :YtbY0tM

� .Cb- ’J ’o-bN1T6-0No
� cnC- 0g utACo-06 rNit aClti0omf
� *bNA ACoTCiiU 6btC-t1 mbCAACbg -N g-C-0g-06Ci CkkbNC6ntg

� VCbiU cNbP
� ]NbkNbC ) *bCAtst-x .bNk8CoPx ]n0otgt .bNk8CoPx sNA8 CoP

� Wnt btiC-0No lt-Mtto utACo-06 rNit aClti0om Co1 N-n tb -CgPg

� .Cb- ’’J 5totbCi NYtbY0tM N& ura gUg-tAg
� uUg-tA Cb6n0-t6-Tbtg
� hC6n0ot itCbo0om AN1tig

� .Cb- ’’’J ]NsaaS,y gnCbt1 -CgP No ura
� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om gUg-tAg
� LoCiUg0g N& -nt btgTi-g
� rtgtCb6n 10bt6-0Nog No 0AkbNY0om ura gUg-tAg

� .Cb- ’(J Lkki06C-0Nog N& ura



KH

rtiC-0No -N :-ntb WCgPg

� ’o&NbAC-0No tz-bC6-0No

� utACo-06 kCbg0om &Nb gktt6n 10CiNmTtg

� Wnt L0b WbCYti ’o&NbAC-0No utbY06t dLW’u? -CgP

� Ittk gtACo-06 kCbg0om

� a0A0-t1 1NAC0og

� 5totbCi 1NAC0og

� .too WbttlCoP &To6-0No -Cmm0om

� .bt106-0om 6Cgt ACbPtbg

KK

rtiC-t1 WCgPp ’o&NbAC-0No Vz-bC6-0No

� VzCAkit dGv8 VYto-SBB tYCiTC-0Nogx 4G0bg6nACo t- CiJ BB[?

� L gt- N& 1NAC0o 1tkto1to- templettesx gTAACb0O0om 0o&NbAC-0No 
ClNT- tYto-g &bNA ATi-0kit gto-to6tg 

� hCoU N-ntb -CgP gkt60&06C-0Nogp tz-bC6-0om 0o&NbAC-0No ClNT- 
kbN1T6-gx btiC-0Nog CANom kbN-t0ogx CT-nNbg N& lNNPgx t-6J

1C0iUILWVp

X2,qJ3y]vrrVsWj(LavV

&tii 4X3JD,[ 6to-gLh:vsWj]GLs5V

aNo1No 4mNi1[’suWrvhVsW

$hLrRVWj]GLs5VjH”p_

W0At &Nb NTb 1C0iUACbPt- btkNb- &bNA sLuIL7J 
aNo1No mNi1&tii X3JD, 6to-g-N X2,qJ3yJ



K2

’o&NbAC-0No Vz-bC6-0No YtbgTg 
utACo-06 rNit aClti0om

� LkkbNC6ntg -N -CgPp 10Ytbgt
� Itkto1g No -nt kCb-06TiCb -CgP Co1 CANTo- N& CYC0iClit 1C-C

� GCo1 Mb0--to gUo-C6-06SgtACo-06 mbCAACbg 6NAk0it1 0o-N *uL

� utFTto6t iClti0om CkkbNC6ntg dGhhx ]r*x ]hh?

� uTbYtU AC-tb0Cigp httpHJJscottyih.orgJIB-survey:.htm
4Lkkti- < ’gbCti BB[x 4hTgitC BB[

gto-to6t”gto-to6tvo0- N& kbN6tgg0om

oNgNAt-0AtgI0bt6-iU 6Noot6-t1 -N 
Ckki06C-0No

gnCiiNMgnCiiNMItk-n N& gtACo-06g

lbNC1oCbbNM]NYtbCmt

RELIDCparacteristic

K3

rtiC-t1 WCgPp uktt6n I0CiNmg

� ukNPto aComTCmt vo1tbg-Co10omp extract the semantics from 
an utterance

� hTg- 1tCi M0-n To6tb-C0oiU Co1 10g&iTto60tg 0o gktt6n 0okT-
� VzCAkitp -CgP gt-Tk 0o C oCbbNM &i0mn- btgtbYC-0Nog 1NAC0o 

dLW’u tYCiTC-0Nogx 4.b06t B,[?

$unNM*i0mn-”
$*i0mn-”

$I]0-U &0iitb_=]0-U“” utC--it $wI]0-U”
$L]0-U &0iitb_=]0-U“” 8Ng-No $wL]0-U”

$w*i0mn-”
$wunNM*i0mn-”

uto-to6tp “Show me all flights from Seattle to /oston”



Ky

LW’u .Cbg0om YtbgTg 
utACo-06 rNit aClti0om

� LkkbNC6ntg -N LW’u kCbg0om dNYtbY0tM 0o 4cCom t- CiJ ,y[?p
� u0ATi-CotNTg gUo-C6-06wgtACo-06 kCbg0om 4h0iitb t- CiJ B/[x PoNMit1mtS

lCgt1 CkkbNC6n 4cCb1 B3x INM10om t- CiJ B2[

� ]Tbbto- ltg-p gACii gtACo-06 mbCAACb Co1 C gtFTto6t iClti0om AN1ti 
doN &Tii gUo-C6-06 kCbg0om 0o&NbAC-0No? Drror lhvS d4cCom t- CiJ ,/[?J 

gto-to6tgto-to6tvo0- N& kbN6tgg0om

oNUtgI0bt6-iU 6Noot6-t1 -N 
Ckki06C-0No

gnCiiNM1ttktbItk-n N& gtACo-06g

lbNC1oCbbNM]NYtbCmt

RELATIRCparacteristic

K/

rtiC-t1 WCgPp utACo-06 .Cbg0om &Nb 
sa ’o-tb&C6tg -N IC-ClCgtg

� VzCAkitp 5tN7TtbU INAC0o dC 1NAC0o N& &C6-g &Nb vu 
mtNmbCknU? 4Ztiit < hNNotU B/[

gentenfeS Eow many cities are there in the 3SU

ceanin:M eRresentationS

answer?count?city?loc(_?countryid?usa22222

� ]nCbC6-tb0g-06gp
� L btg-b06-t1 1NAC0o &Nb Mn06n Mt nCYt C 6NAkit-t 1NAC0o AN1ti

� uto-to6tg Cbt TgTCiiU gnNb- lT- 6NTi1 lt TombCAAC-06Ci

� uUo-Cz N& -Cbmt- btkbtgto-C-0No 0g ANbt 6NAkitz 6NAkCbt1 -N -nt 
LW’u -CgP

� stt1 -N btkbtgto- FTCo-0&0tbg d-nt iCbmtg-x -nt ANg- kNkTiC-t1x t-6J?



KD

utACo-06 .Cbg0om &Nb sa ’o-tb&C6tg -N 
IC-ClCgtg YtbgTg utACo-06 rNit aClti0om

gto-to6tgto-to6tvo0- N& kbN6tgg0om

oNUtgI0bt6-iU 6Noot6-t1 -N 
Ckki06C-0No

gnCiiNM1ttkItk-n N& gtACo-06g

lbNC1oCbbNM]NYtbCmt

REL3L interfaces to .8Cparacteristic

� LkkbNC6ntg
� GCo1SlT0i- mbCAACbg 4Lo1bNT-gNkNTiNg t- CiJ ,y[ dNYtbY0tM?

� hC6n0ot itCbo0om N& gUAlNi06 mbCAACbg ) tJmJ 4Ztiit < hNNotU B/[

� atCbot1 g-C-0g-06Ci gUo-C6-06wgtACo-06 mbCAACb 45t < hNNotU ,y[

dgTktbY0gt1?% 4Zt--itANUtb < ]Nii0og ,y[x 4cNom < hNNotU ,/[

dTogTktbY0gt1?

Kq

rtiC-t1 WCgPp Ittk .Cbg0om 

� GCo1SlT0i- lbNC1S6NYtbCmt mbCAACbg 6btC-t 
g0ATi-CotNTg gUo-C6-06 Co1 gtACo-06 CoCiUgtg
� Wnt ]Nbt aComTCmt Vom0ot 4LignCM0 BK[

� atz06Ci *To6-0NoCi 5bCAACb a*5 d48btgoCo ,H[x 
4hCzMtii < RCkiCo B2[?

� GtC1 Ib0Yto .nbCgt u-bT6-Tbt 5bCAACb d4.NiiCb1 < uCm B3[x  
4]Nktg-CPt < *i06P0omtb ,,[?

� hN1ti ANbt 6NAkitz kntoNAtoC
� 7TCo-0&0tbgx FTCo-0&0tb g6Nktx oN- ~Tg- Ytbl gtACo-06gx CoCknNbC

� I0&&06Ti- -N 6btC-t Co1 tzkCo1



KB

Ittk .Cbg0om YtbgTg 
utACo-06 rNit aClti0om

gto-to6tgto-to6tvo0- N& kbN6tgg0om

oNoNI0bt6-iU 6Noot6-t1 -N 
Ckki06C-0No

gnCiiNM1ttkItk-n N& gtACo-06g

lbNC1lbNC1]NYtbCmt

REL.ee% ParsingCparacteristic

� LkkbNC6n
� GCo1SlT0i1 mbCAACb dkNgg0liU tzkCo1 CT-NAC-06CiiU? 

� WbtC-t1 Cg C kCbg0om kbNlitA d~N0o- gUo-C6-06 Co1 gtACo-06 
10gCAl0mTC-0No?

� *Nb a*5 d4r0tOitb t- CiJ ,K[?

� *Nb G.u5 d4WNT-CoNYC t- CiJ ,3[x 4h0UCN < WgT~00 ,y[?

2,

rtiC-t1 WCgPp .bt106-0No N& *To6-0No WCmg 
48iCnt-C<]nCbo0CP ,,[

ui01t &bNA INo 8iCnt-C ,2 -ntg0g 1t&togt

Wnt .too WbttlCoP 6No-C0og CooN-C-0No N& &To6-0No -Cmg &Nb 
gNAt knbCgtgp sub)ect, logical sub)ect, ad)uncts ?temporal, 

locative, etc.2



2H

.bt106-0No N& *To6-0No WCmg YtbgTg 
utACo-06 rNit aClti0om

� LkkbNC6np C 6iCgg0&0tb lCgt1 No YN-t1 ktb6tk-0Nog Co1 
N-ntb ha -t6no0FTtg
� vg0om b06n gUo-C6-06 0o&NbAC-0No &bNA .too WbttlCoP kCbgt -bttg

� 5bCAAC-06Ci -Cmg *H B/J3x N-ntb -Cmg *H q2Jq 48iCnt-C ,2[

gto-to6tgto-to6tvo0- N& kbN6tgg0om

oNoNI0bt6-iU 6Noot6-t1 
-N Ckki06C-0No

gnCiiNMgnCiiNMtbItk-n N& gtACo-06g

lbNC1lbNC1]NYtbCmt

RELPredicting 

Function Tags

Cparacteristic

2K

rtiC-t1 WCgPp .bt106-0om ]Cgt hCbPtbg
4uTOTP0 < WNT-CoNYC ,/[

� uNAt iComTCmtg nCYt 6Cgt ACbPtbg

� WntU 0o106C-t -nt gUo-C6-06NSgtACo-06 
btiC-0No lt-Mtto C knbCgt Co1 
-nt knbCgt 0- AN10&0tg

� stt1t1 &Nb hC6n0ot WbCogiC-0Nox                                 
&Nbt0mo iComTCmt itCbo0om

� ’o –CkCotgtx 6Cgt ACbPtbg 0o106C-t tJmsub)ect, 

ob)ect, location. 

� hNbt g0A0iCb -N &To6-0No -Cmg -nCo -N gtACo-06 bNit iCltig

� 5NN1 otMgp oN CooN-C-t1 1C-C 0g btFT0bt1!

� Wnt 6Cgt ACbPtbg Cbt kCb- N& -nt gTb&C6t g-b0om



22

� LkkbNC6ntg

� vg0om 6No-to- MNb1g &bNA -nt -Cbmt- iComTCmt NoiU kiTg 
1tkto1to6U 0o&NbAC-0No 4v6n0AN-N t- CiJ ,K[

� vg0om gUo-C6-06 Co1 MNb1 &tC-Tbtg &bNA -nt gNTb6t Co1 
-Cbmt- iComTCmtg 4uTOTP0 < WNT-CoNYC ,/[% ktb 6Cgt ACbPtb tbbNb 
Tg0om CT-NAC-06 kCbgtgp qJ3…

.bt106-0om ]Cgt hCbPtbg YtbgTg 
utACo-06 rNit aClti0om

gto-to6tgto-to6tvo0- N& kbN6tgg0om

oNUtgI0bt6-iU 6Noot6-t1 -N 
Ckki06C-0No

gnCiiNMgnCiiNMtbItk-n N& gtACo-06g

lbNC1lbNC1]NYtbCmt

RELPredicting Case 

Markers

Cparacteristic

23

uTAACbU N& .Cb- ’ ) ’o-bN1T6-0No

� cnC- 0g utACo-06 rNit aClti0omf

� ]NbkNbC &Nb utACo-06 rNit aClti0om
� ct M0ii 10g6Tgg AC0oiU .bNk8CoPJ

� rtiC-t1 -CgPg -N ura
� ’o&NbAC-0No tz-bC6-0No

� Ittk gtACo-06 kCbg0om

� .too WbttlCoP &To6-0No -Cmm0om

� .bt106-0om 6Cgt ACbPtbg

� 3eNt %artB oxerxie: of REL systems



2y

7T06P :YtbY0tM

� .Cb- ’J ’o-bN1T6-0No
� cnC- 0g utACo-06 rNit aClti0omf
� *bNA ACoTCiiU 6btC-t1 mbCAACbg -N g-C-0g-06Ci CkkbNC6ntg

� VCbiU cNbP
� ]NbkNbC ) *bCAtst-x .bNk8CoPx ]n0otgt .bNk8CoPx sNA8 CoP

� Wnt btiC-0No lt-Mtto utACo-06 rNit aClti0om Co1 N-n tb -CgPg

� .Cb- ’’J 5totbCi NYtbY0tM N& ura gUg-tAg
� uUg-tA Cb6n0-t6-Tbtg
� hC6n0ot itCbo0om AN1tig

� .Cb- ’’’J ]NsaaS,y gnCbt1 -CgP No ura
� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om gUg-tAg
� LoCiUg0g N& -nt btgTi-g
� rtgtCb6n 10bt6-0Nog No 0AkbNY0om ura gUg-tAg

� .Cb- ’(J Lkki06C-0Nog N& ura

2/

.Cb- ’’p :YtbY0tM N& ura uUg-tAg

� It&0o0-0No N& -nt ura -CgP

� VYCiTC-0No AtCgTbtg

� 5totbCi gUg-tA Cb6n0-t6-Tbtg

� hC6n0ot itCbo0om AN1tig

� *tC-Tbtg < AN1tig

� .tb&NbACo6t mC0og &bNA 10&&tbto- -t6no0FTtg
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2B

uTl-CgPg

� ’1to-0&06C-0Nop

� (tbU nCb1 -CgPp -N gtkCbC-t -nt CbmTAto- gTlg-b0omg &bNA -nt 
btg- 0o -n0g tzkNoto-0CiiU g0Ot1 gt-

� vgTCiiU NoiU H -N B dCYmJ 2hw? gTlg-b0omg nCYt iCltig Lr5 Co1 
-nt btg- nCYt s:sV

� ]iCgg0&06C-0Nop

� 50Yto -nt gt- N& gTlg-b0omg -nC- nCYt Co AjG iCltix 1t601t -nt 
tzC6- gtACo-06 iClti

� ]Nbt CbmTAto- gtACo-06 bNit iClti0omp dtCg0tb?

� aClti knbCgtg M0-n 6Nbt CbmTAto- iCltig NoiUJ Wnt AN10&0tb 
CbmTAto-g Cbt CggTAt1 -N nCYt iClti s:sVJ

3,

VYCiTC-0No htCgTbtg

]Nbbt6-p4L, Wnt FTtto[ broke 4LH -nt M0o1NM[ 4LhSWh. Utg-tb1CU[

5Ttggp 4L, Wnt FTtto [ lbNPt -nt 4LH M0o1NM[ 4LhSa:] Utg-tb1CU[

� .bt60g0No xrt6Ciix *ShtCgTbt {tp_Hxfp_Kxfn_K} p_r_f_Hw2

� htCgTbtg &Nb gTl-CgPg
� ’1to-0&06C-0No d.bt60g0Nox rt6Ciix *SAtCgTbt? {-k_Kx&k_Hx&o_H} p_r_f_Kw2

� ]iCgg0&06C-0No dL66TbC6U? C66 _ Jy diClti0om N& 6Nbbt6-iU 01to-0&0t1 knbCgtg?

� ]Nbt CbmTAto-g d.bt60g0Nox rt6Ciix *SAtCgTbt? {-k_Hx&k_Hx&o_H} 
p_r_f_HwK

{Wnt FTtto} →L,
{M0o1NM} →LH
{Utg-tb1CU} S”LhSa:]
Cii N-ntb → s:sV

{Wnt FTtto} →L,
{-nt M0o1NM} →LH
{Utg-tb1CU} S”LhSWh.
Cii N-ntb → s:sV

7uessCorrect



3H

.Cb- ’’p :YtbY0tM N& ura uUg-tAg

� It&0o0-0No N& -nt ura -CgP

� VYCiTC-0No AtCgTbtg

� 5totbCi gUg-tA Cb6n0-t6-Tbtg

� hC6n0ot itCbo0om AN1tig

� *tC-Tbtg < AN1tig

� .tb&NbACo6t mC0og &bNA 10&&tbto- -t6no0FTtg

3K

WtbA0oNiNmUp aN6Ci Co1 –N0o- hN1tig

� aN6Ci AN1tig 1t601t -nt iClti N& tC6n gTlg-b0om 
0o1tkto1to-iU N& -nt iCltig N& N-ntb gTlg-b0omg

� Wn0g 6Co itC1 -N 0o6Nog0g-to60tg 
� NYtbiCkk0om CbmTAto- g-b0omg 

/y RA[ working  RA[ hard ] , he] said , you can achieve a lot.

� btktC-t1 CbmTAto-g

/y RA[ working] hard , RA[ he] said , you can achieve a lot.

� A0gg0om CbmTAto-g

4L, 8U MNbP0om nCb1 x nt [ said x 4L, UNT 6Co C6n0tYt C iN-[J

� –N0o- AN1tig -CPt 0o-N C66NTo- -nt 1tkto1to60tg CANom 
iCltig N& 10&&tbto- gTlg-b0omg% -ntU 0o6NbkNbC-t nCb1 
Co1wNb gN&- 6Nog-bC0o-g CANom -ntgt iCltig



32

8Cg06 Lb6n0-t6-Tbt N& C 5totb06 ura uUg-tA

aN6Ci g6Nbtg &Nb 
knbCgt iCltig 1N oN- 
1tkto1 No iCltig N& 
N-ntb knbCgtg

–N0o- g6Nbtg -CPt 0o-N 
C66NTo- 
1tkto1to60tg 
CANom -nt iCltig N& 
ATi-0kit knbCgtg

33

LooN-C-0Nog vgt1

� uUo-C6-06 .Cbgtbg
� ]Nii0ogEx ]nCbo0CPEg dANg- gUg-tAg? 

]]5 kCbgtg 
d450i1tC < GN6PtoAC0tb ,2[x4.bC1nCo t- CiJ ,y[?
WL5 kCbgtg d4]nto < rCAlNM ,2[?

� unCiiNM kCbgtbg
4s. etg-tb1CU[ x 4s. Rb0g-0oC[ 4(. n0-[ 4s. u6N--[ 4.. M0-n[ 4s. C lCgtlCii[J

� utACo-06 No-NiNm0tg dcNb1st-x CT-NAC-06CiiU 1tb0Yt1?x 
Co1 oCAt1 to-0-U 6iCggtg

dY? pit d6CTgt -N ANYt lU g-b0P0om? 

%ro%eGJ im%eG?6CTgt -N ANYt &NbMCb1 M0-n &Nb6t2

cNb1st- nUktboUA



3y

LooN-C-0Nog vgt1 S ]No-0oTt1

� hNg- 6NAANoiUx gTlg-b0omg -nC- nCYt CbmTAto- iCltig 
6NbbtgkNo1 -N gUo-C6-06 6Nog-0-Tto-g 
� ’o .bNklCoPx Co CbmTAto- knbCgt 6NbbtgkNo1g -N tzC6-iU Not kCbgt

-btt 6Nog-0-Tto- 0o -nt 6Nbbt6- kCbgt -btt &Nb,9hw… N& -nt CbmTAto-g% 
� Mnto ANbt -nCo Not 6Nog-0-Tto- 6NbbtgkNo1 -N C g0omit CbmTAto- 

d5hl…?x g0Akit bTitg 6Co ~N0o 6Nog-0-Tto-g -Nmt-ntb d0o q,… N& -ntgt
6Cgtg x4WNT-CoNYC ,y[?%

� ’o .bNklCoPx Co CbmTAto- knbCgt 6NbbtgkNo1g -N tzC6-iU Not kCbgt
-btt 6Nog-0-Tto- 0o ]nCbo0CPEg CT-NAC-06 kCbgt -btt &Nb CkkbNz 
,0h0S N& -nt CbmTAto-gJ

� uNAt 6Cgtg dClNT- 2,… N& -nt A0gAC-6ntg? Cbt tCg0iU bt6NYtbClit M0-n 
g0Akit bTitg -nC- ~N0o 6Nog-0-Tto-g d4WNT-CoNYC ,y[?

� ’o *bCAtst-x Co CbmTAto- knbCgt 6NbbtgkNo1g -N tzC6-iU Not kCbgt
-btt 6Nog-0-Tto- 0o ]Nii0ogE CT-NAC-06 kCbgt -btt &Nb vwS N& -nt 
CbmTAto-gJ

3/

aClti0om .Cbgt Wbtt sN1tg

� 50Yto C kCbgt -btt tx iClti 
-nt oN1tg dknbCgtg? 0o -nt 
-btt M0-n gtACo-06 iCltig

� WN 1tCi M0-n 10g6No-0mTNTg 
CbmTAto-g

� ’o C kNg-SkbN6tgg0om g-tkx 
~N0o gNAt knbCgtg Tg0om 
g0Akit bTitg

� vgt C ANbt kNMtb&Ti 
iClti0om g6ntAtx 0JtJ ]SL, 
&Nb 6No-0oTC-0No N& L,

L,

s:sV

Another approachH labeling chunked 

sentences. Will not describe in this section. 



3D

aN6Ci u6Nb0om hN1tig

� sN-C-0Nop C 6Nog-0-Tto- oN1t cx C -btt tx C kbt106C-t 
oN1t p , &tC-Tbt ACk &Nb C 6Nog-0-Tto-                               

� WCbmt- iCltig 

� WMN dkbNlCl0i0g-06? AN1tig 

� ’1to-0&06C-0No AN1ti

� ]iCgg0&06C-0No AN1ti

� uNAt-0Atg Not AN1ti 

c p

3q

cnU uki0- -nt WCgP 0o-N 
’1to-0&06C-0No Co1 ]iCgg0&06C-0No

� I0&&tbto- &tC-Tbtg Cbt ntik&Ti &Nb tC6n -CgP
� uUo-C6-06 &tC-Tbtg ANbt ntik&Ti &Nb 01to-0&06C-0Nox itz06Ci &tC-Tbtg 

ANbt ntik&Ti &Nb 6iCgg0&06C-0No
� VzCAkitp -nt 01to-0-U N& -nt kbt106C-tx tJmJ p1“hit” 0g AT6n ANbt 

0AkNb-Co- &Nb 6iCgg0&06C-0No -nCo &Nb 01to-0&06C-0No d4.bC1nCo t- CiJ ,3[?p
� ’1to-0&06C-0No Cii &tC-Tbtgp B2Jq oN kbt106C-tp B2JK
� ]iCgg0&06C-0No Cii &tC-Tbtgp BHJ, oN kbt106C-tp qKJ3

� uNAt &tC-Tbtg btgTi- 0o C ktb&NbACo6t 1t6btCgt &Nb Not Co1 Co 
0o6btCgt &Nb -nt N-ntb -CgP 4.bC1nCo t- CiJ ,3[

� uki0--0om -nt -CgP 0o6btCgtg 6NAkT-C-0NoCi t&&060to6U 0o 
-bC0o0om 
� ’o 01to-0&06C-0Nox tYtbU kCbgt -btt 6Nog-0-Tto- 0g C 6Co101C-t di0otCb 

0o -nt g0Ot N& -nt kCbgt -bttx CYmJ 3,?
� ’o 6iCgg0&06C-0Nox iClti C gACii oTAltb N& 6Co101C-tg dCYmJ KJD?



3B

]NAl0o0om ’1to-0&06C-0No Co1 

]iCgg0&06C-0No hN1tig
Rte% 1J Pruning.

vg0om C nCo1S
gkt60&0t1 &0i-tb 

Rte% 2hIdentification.

’1to-0&06C-0No AN1ti 
d&0i-tbg NT- 6Co101C-tg 
M0-n n0mn kbNlCl0i0-U N& 
s:sV?  

Rte% lh=lassification.

]iCgg0&06C-0No AN1ti  
Cgg0mog Not N& -nt 
CbmTAto- iCltig -N gtit6-t1 
oN1tg dNb gNAt-0Atg 
kNgg0liU s:sV? 

L, LH

y,

]NAl0o0om ’1to-0&06C-0No Co1 

]iCgg0&06C-0No hN1tig ) ]No-0oTt1

4ne Rte%J 
u0ATi-CotNTgiU 
01to-0&U Co1 6iCgg0&U 
Tg0om

L,
LH

Nb



yH

]NAl0o0om ’1to-0&06C-0No Co1 

]iCgg0&06C-0No hN1tig ) ]No-0oTt1

� 450i1tC<–TbC&gPU ,K[ 
� Identification + CGassification&Nb iN6Ci g6Nb0om 

tzktb0Ato-g

� 4ne Rte% &Nb ~N0o- g6Nb0om tzktb0Ato-g

� 4;Tt<.CiAtb ,3[ Co1 4.ToUCPCoNP t- CiJ ,3x ,y[
� Pruning + Identification + CGassification

� 4.bC1nCo t- CiJ ,3[ 
� Identification + CGassification

� 4WNT-CoNYC t- CiJ ,y[ 
� 4ne Rte%

yK

–N0o- u6Nb0om hN1tig

� Wntgt AN1tig nCYt g6Nbtg &Nb C MnNit iClti0om N& C -btt 
doN- ~Tg- 0o10Y01TCi iCltig?

� Vo6N1t gNAt 1tkto1to60tg CANom -nt iCltig N& 10&&tbto- oN1tg

L, LhSWh.

LH LhSWh.

s:sV



y2

]NAl0o0om aN6Ci Co1 –N0o- u6Nb0om 
hN1tig

� rtSbCoP0om Nb CkkbNz0AC-t gtCb6n -N &0o1 -nt iClti0om 
Mn06n ACz0A0Otg -nt kbN1T6- N& g6Nbtg 450i1tC<–TbC&gPU ,K[ 
4.bC1nCo t- CiJ ,3[ 4WNT-CoNYC t- CiJ ,y[

� vgTCiiU tzkNoto-0Ci gtCb6n btFT0bt1 -N &0o1 -nt tzC6- ACz0A0Otb

� W0mn-tb 0o-tmbC-0No N& iN6Ci Co1 ~N0o- g6Nb0om 0o C g0omit 
kbNlCl0i0g-06 AN1ti Co1 tzC6- gtCb6n 4]Nno<8iTogNA ,y[ 
4hàbFTtO t- CiJ ,y[
� cnto -nt ~N0o- AN1ti ACPtg g-bNom 0o1tkto1to6t CggTAk-0Nog

� VzC6- gtCb6n &Nb -nt ACz0A0Otb Tg0om ’o-tmtb a0otCb 
.bNmbCAA0om 4.ToUCPCoNP t- Ci ,3x,y[

� cnto -nt ~N0o- AN1ti to&Nb6tg gNAt oC-TbCi nCb1 6Nog-bC0o-g 

� hNbt 1t-C0ig iC-tb

y3

.Cb- ’’p :YtbY0tM N& ura uUg-tAg

� It&0o0-0No N& -nt ura -CgP

� VYCiTC-0No AtCgTbtg

� 5totbCi gUg-tA Cb6n0-t6-Tbtg

� hC6n0ot itCbo0om AN1tig

� *tC-Tbtg < AN1tig

� *Nb aN6Ci u6Nb0om

� *Nb –N0o- u6Nb0om

� .tb&NbACo6t mC0og &bNA 10&&tbto- -t6no0FTtg



yy

50i1tC < –TbC&gPU dK,,K? *tC-Tbtg

� RtU tCbiU MNbP
� *T-Tbt gUg-tAg Tgt -ntgt 

&tC-Tbtg Cg C lCgti0ot

� ]Nog-0-Tto- ’o1tkto1to-
� WCbmt- kbt106C-t ditAAC?
� (N06t
� uTl6C-tmNb0OC-0No

� ]Nog-0-Tto- ukt60&06
� .C-n
� .Ng0-0No dleft, right?
� .nbCgt WUkt
� 5NYtbo0om ]C-tmNbU 

dS Nb CP?
� GtC1 cNb1

SheGtC1 cNb1

S5NY ]C-

NP.nbCgt WUkt

left.Ng0-0No

C/VDCPDS↑NP.C-n

CP↓C/V NPuTl6C-tmNb0OC-0No

active(N06t

brokeWCbmt-

y/

VYCiTC-0No Tg0om ]Nbbt6- Co1 
LT-NAC-06 .Cbgtg

*Nb C 6Nbbt6- kCbgtx ByJD… N& 
CbmTAto-g 6NbbtgkNo1 -N C g0omit 
6Nog-0-Tto- Co1 -nt0b lNTo1Cb0tg 
Cbt tCgU -N 6Nog01tb

*Nb Co CT-NAC-06 kCbgtd]nCbo0CPEg 
kCbgtb?x ClNT- B,… N& -nt CbmTAto-g 
6NbbtgkNo1 -N C g0omit 6Nog-0-Tto-% 

S-nt CbmTAto-g &Nb Mn06n -nt kCbgtb 
AC1t C lbC6Pt-0om tbbNb Cbt 10&&06Ti- -N 
mt- 

SC110-0NoCiiUx C--C6nAto- tbbNbg Co1 
iClti0om tbbNbg ACPt -nt -CgP AT6n 
nCb1tb

cbNom!





yB

.bC1nCo t- CiJ dK,,3? *tC-Tbtg

� hNbt g-bT6-TbCiwitz06Ci 6No-tz- dl1S tbbNb bt1T6-0No &bNA 
lCgti0ot 1Tt -N -ntgt + uTb1tCoT t- CiJ &tC-Tbtg?

*0bg- MNb1 w .:u
aCg- MNb1 w .:u

at&- 6Nog-0-Tto- 
.nbCgt WUkt w 
GtC1 cNb1w .:u

r0mn- 6Nog-0-Tto- 
.nbCgt WUkt w 
GtC1 cNb1w .:u

.Cbto- 6Nog-0-Tto- 

.nbCgt WUkt w 
GtC1 cNb1w .:u

/,

.bC1nCo t- CiJ dK,,3? rtgTi-g

,0h5
vwh,

v0hv

,lhv
,1h0

vOhw

��

��

��

��

��

��

���

Id CGass Integrated

�������������
��� ����������
���

rtgTi-g No 6Nbbt6- kCbgt -bttg

 S
c
o
w
b
e
l o vOh0

,0h0

w,h5

��

��

��

��

��

��

���

Id CGass Integrated

����������
���

 S
c
o
w
b
e
l o

rtgTi-g No CT-NAC-06 kCbgt -bttg

8Cgti0ot btgTi-g n0mntb -nCo 50i1tC Co1 –TbC&gPUEg 1Tt -N C 
10&&tbto- 6iCgg0&0tb S u(h

Tpese are tpe pigpest numbers on Pro%bank xersion 6uGy 2002



/H

;Tt < .CiAtb dK,,3? *tC-Tbtg

� L11t1 tzki060- &tC-Tbt 
6No~To6-0Nog 0o C 
hCzVo- AN1tix tJmJ 
kbt106C-t + knbCgt -Ukt 

� uUo-C6-06 &bCAt &tC-Tbt 
dpeG%s a Got?

� GtC1 N& .. .Cbto- 
dpeG%s a Got?
� ’& -nt kCbto- N& C 

6Nog-0-Tto- 0g C ..x 
-nt 01to-0-U N& -nt 
kbtkNg0-0No d&tC-Tbt 
mNN1 &Nb .bNk8CoP 
*tl ,3?

np(give(NP(np

np(give(=3jj(np

np(v(NP(np

/K

;Tt < .CiAtb dK,,3? rtgTi-g

vvh1
v2h,

,lh0
vvh9

��

��

��

��

��

��

���

CGass Integrated

�������������
��� ����������
���

,lh0
vvh9

wOh2

��

��

��

��

��

��

���

CGass Integrated

������������� �
��
����������

,9h0
,0hO

wvh2

��

��

��

��

��

��

���

CGass Integrated

������������� �
��
����������

,9h5
,0hO

wwhv

��

��

��

��

��

��

���

CGass Integrated

������������� �
��
����������

]Nbt LbmTAto-g ]NCbgt Lh LbmTAto-g Lii LbmTAto-g

Lii LbmTAto-g ]Nbbt6- .Cbgt

A newer version of 

Propbank → –ebruary 

_FF0

jesults not better than RPradhan et al. F0], but comparable.
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hC6n0ot atCbo0om hN1tig vgt1

� 8C6PSN&& iC--06tSlCgt1 btiC-0Yt &btFTto6U 
AN1tig d450i1tC<–TbC&gPU ,K[x 450i1tC< .CiAtb ,K[?

� It60g0No -bttg d4uTb1tCoT t- CiJ ,2[?

� uTkkNb- (t6-Nb hC6n0otg d4.bC1nCo t- CiJ ,3[?

� aNmSi0otCb AN1tig d4;Tt<.CiAtb ,3[4WNT-CoNYC t- CiJ ,y[?

� usNc d4.ToUCPCoNP t- CiJ ,3x,y[?

� L1C8NNg-x W8ax ]r*gx >

/3

–N0o- u6Nb0omp Vo&Nb60om GCb1 
]Nog-bC0o-g

� ]Nog-bC0o- Hp LbmTAto- knbCgtg 1N oN- NYtbiCk
/y RA[ working  RA[ hard ] , he] said , you can achieve a lot.

� .bC1nCo t- CiJ d,3? ) mbtt1U gtCb6n &Nb C ltg- gt- N& oNoS
NYtbiCkk0om CbmTAto-g

� WNT-CoNYC t- CiJ d,y? ) tzC6- gtCb6n &Nb -nt ltg- gt- N& oNoS
NYtbiCkk0om CbmTAto-g d1UoCA06 kbNmbCAA0omx i0otCb 0o -nt g0Ot 
N& -nt -btt?

� .ToUCPCoNP t- CiJ d,y? ) tzC6- gtCb6n &Nb ltg- oNoSNYtbiCkk0om 
CbmTAto-g Tg0om i0otCb kbNmbCAA0om dMNbg-S6Cgt s. nCb1?

� :-ntb 6Nog-bC0o-g d4.ToUCPCoNP t- CiJ ,3x ,y[?

� oN btktC-t1 6Nbt CbmTAto-g dmNN1 ntTb0g-06?

� knbCgtg 1N oN- NYtbiCk -nt kbt106C-t

� dmore later?



/y

5C0og &bNA Vo&Nb60om GCb1 
]Nog-bC0o-g

� LbmTAto- knbCgtg 1N oN- NYtbiCk

� .bC1nCo t- CiJ d,3? mNN1 mC0og &Nb C lCgti0ot gUg-tAp q,Jq →
qHJ/ 6Nbbt6- kCbgtg

� WNT-CoNYC t- CiJ d,y? C gACii mC0o &bNA oNoSNYtbiCkk0om &Nb C 
AN1ti M0-n ACoU &tC-Tbtg qqJ2→ qqJ36Nbbt6- kCbgtg

� :-ntb nCb1 6Nog-bC0o-g doN btktC-0om 6Nbt CbmTAto-gx gt- 
N& iCltit1 CbmTAto-g CiiNMClitx t-6J?

� .ToUCPCoNP t- CiJ d,3? tYCiTC-0No N& -n0g Cgkt6- NoiU Mnto Tg0om
6nToPt1 gto-to6tg doN- &Tii kCbg0om? qDJH→ qqJH6Nbbt6- kCbgtg 
/DJH→ /qJK CT-NAC-06 kCbgtg 

� .ToUCPCoNP t- CiJ d,y? oNoSNYtbiCkk0om ATg- lt tz-btAtiU 
0AkNb-Co- Mnto 6NAl0o0om ATi-0kit gUg-tAg dmore later?

//

–N0o- u6Nb0omp ’o-tmbC-0om uN&- 
.bt&tbto6tg

� Wntbt Cbt ACoU g-C-0g-06Ci -to1to60tg &Nb -nt gtFTto6t 
N& bNitg Co1 -nt0b gUo-C6-06 btCi0OC-0Nog
� cnto lN-n Cbt lt&Nbt -nt Ytblx LhSWh. 0g TgTCiiU lt &Nbt L,

� vgTCiiUx -ntbt CbtoE- ATi-0kit -tAkNbCi AN10&0tbg

� hCoU N-ntbg Mn06n 6Co lt itCbot1 CT-NAC-06CiiU

L, LhSWh.

LH LhSWh.



/D

–N0o- u6Nb0omp ’o-tmbC-0om uN&- 
.bt&tbto6tg

� 50i1tC Co1 –TbC&gPU d,K? ) C gANN-nt1 btiC-0Yt &btFTto6U tg-0AC-t 
N& -nt kbNlCl0i0-U N& &bCAt titAto- ATi-0Sgt-gp

� 5C0og btiC-0Yt -N iN6Ci AN1ti yBJK→ /KJB*bCAtst- CT-NAC-06 kCbgtg 

� .bC1nCo t- CiJ d,3 ? ) C iComTCmt AN1ti No CbmTAto- iClti 
gtFTto6tg dM0-n -nt kbt106C-t 0o6iT1t1?

� uACii mC0og btiC-0Yt -N iN6Ci AN1ti &Nb C lCgti0ot gUg-tA qqJ, → qqJB
.bNk8CoP 6Nbbt6- kCbgtg

� WNT-CoNYC t- CiJ d,y? ) C ~N0o- AN1ti lCgt1 No ]r*g M0-n C b06n gt- 
N& ~N0o- &tC-Tbtg N& -nt gtFTto6t N& iCltit1 CbmTAto-g dmore later2
� 5C0og btiC-0Yt -N iN6Ci AN1ti No .bNk8CoP 6Nbbt6- kCbgtg qqJ3→ BHJK% 

mC0og No CT-NAC-06 kCbgtg DqJK→ q, J,

� utFTto6t -Cmm0om &Nb 6nToPSlCgt1 btkbtgto-C-0Nog dmore later?

/q

]NAl0o0om LooN-C-0Nog Co1 
]NAl0o0om uUg-tAg

� .ToUCPCoNP t- CiJ d,y? 6NAl0ot 0o&NbAC-0No &bNA gUg-tAg -bC0ot1 No 
-Nk n kCbgt -bttg kbN1T6t1 lU ]nCbo0CPEg kCbgtb Co1 ]Nii0ogE kCbgtbJ
� V&&t6-0YtiU 6Nog-0-Tto-g &bNA Cii -bttg 6Co lt gtit6-t1 Cg CbmTAto-g

� ]Nog-bC0o-g &Nb oNoSNYtbiCk Cbt to&Nb6t1 -nbNTmn ’a.

� 5C0og D3Jq→ DDJ2No CT-NAC-06 kCbgtg d]Nsaa ,y 1tY gt-?

� GCmn0mn0 t- CiJ d,y? 6NAl0ot -Nk n ]nCbo0CP kCbgt -bttg 
� Wn0g 0g C6n0tYt1 0o C 8CUtg0Co MCUp gTA NYtb -nt kCbgt -bttg 

CkkbNz0AC-t1 lU ACz

� 5C0og DBJD→ q,J2 No CT-NAC-06 kCbgtg d]Nsaa ,y -tg- gt-?

� .bC1nCo t- CiJ d,y? 6NAl0ot 10&&tbto- gUo-C6-06 Y0tMg 
� ]nCbo0CP gUo-C6-06 kCbgtx ]NAl0oC-NbU ]C-tmNb0Ci 5bCAACb kCbgt 

� :-ntb gUg-tAg 0o ]Nsaa K,,y

� 4ore later on all of these



/B

uTAACbU N& .Cb- ’’ )
uUg-tA :YtbY0tM

� ’o-bN1T6t1 ura gUg-tA Cb6n0-t6-Tbtp

� annotations, local scoring, )oint scoring

� Itg6b0lt1 AC~Nb &tC-Tbtg ntik&Ti -N -nt -CgP

� gnNMt1 -nC- iCbmt mC0og 6Co lt C6n0tYt1 lU 0AkbNY0om -nt &tC-Tbtg

� Itg6b0lt1 At-nN1g &Nb iN6Ci g6Nb0omx 6NAl0o0om 0dentification
Co1 classification AN1tig

� Itg6b0lt1 At-nN1g &Nb ~N0o- g6Nb0om

� mC0og &bNA 0o6NbkNbC-0om hard 6Nog-bC0o-g

� mC0og &bNA 0o6NbkNbC-0om soft kbt&tbto6tg

� ’o-bN1T6t1 -nt 6No6tk- N& 6NAl0o0om gUg-tAg Co1 CooN-C-0No

� g0mo0&06Co- mC0og kNgg0lit

� 3eNt %artp ANbt 1t-C0ig No -nt gUg-tAg 0o ]Nsaa K,,y

D,

8btCP!!

4A0 ct [ 4AM-M4. M0ii[ gtt 4 A1 UNT[ 4AM-TMP C&-tb -nt lbtCP[J



DH

7T06P :YtbY0tM

� .Cb- ’J ’o-bN1T6-0No
� cnC- 0g utACo-06 rNit aClti0omf
� *bNA ACoTCiiU 6btC-t1 mbCAACbg -N g-C-0g-06Ci CkkbNC6ntg

� VCbiU cNbP
� ]NbkNbC ) *bCAtst-x .bNk8CoPx ]n0otgt .bNk8CoPx sNA8 CoP

� Wnt btiC-0No lt-Mtto utACo-06 rNit aClti0om Co1 N-n tb -CgPg

� .Cb- ’’J 5totbCi NYtbY0tM N& ura gUg-tAg
� uUg-tA Cb6n0-t6-Tbtg
� hC6n0ot itCbo0om AN1tig

� .Cb- ’’’J ]NsaaS,y gnCbt1 -CgP No ura
� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om gUg-tAg
� LoCiUg0g N& -nt btgTi-g
� rtgtCb6n 10bt6-0Nog No 0AkbNY0om ura gUg-tAg

� .Cb- ’(J Lkki06C-0Nog N& ura

DK

.Cb- ’’’p ]NsaaS,y unCbt1 WCgP No ura

� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om 
gUg-tAg
� ’o-bN1T6t -nt -Nk 3 gUg-tAg

� Itg6b0lt 2 gkN-i0mn- gUg-tAg

� LoCiUg0g N& -nt NYtbCii btgTi-g
� 5totbCi ktb&NbACo6t

� uUg-tA kbNktb-0tg

� .tb CbmTAto- ktb&NbACo6t

� I0bt6-0Nog -N 0AkbNY0om ura gUg-tAg



D2

It-C0ig N& ]NsaaS,y uUg-tAg

� WNk ktb&NbA0om gUg-tAg

#2 hàbFTtO t- CiJ dWt6no06Ci vo0Ytbg0-U N& ]C-CiNo0C?

#3 .bC1nCo t- CiJ dvo0Ytbg0-U N& ]NiNbC1N C- 8NTi1tb?

#H .ToUCPCoNP t- CiJ dvJ N& ’ii0oN0g C- vblCoCS]nCAkC0mo?

#K GCmn0mn0 t- CiJ du-Co&Nb1 vo0Ytbg0-U?

� ukN-i0mn- gUg-tAg

� e0 < .CiAtb ) integrating syntactic and semantic parsing

� ]Nno < 8iTogNbo ) SjL with Tree =j–s

� ]CbbtbCg ) system combination

D3

ura Cg utFTto-0Ci WCmm0om 4hàbFTtO t- CiJ[

� L 6No6tk-TCiiU g0Akit lT- 6NAkt-0-0Yt gUg-tA

� ura 0g -btC-t1 Cg C &iC- gtFTto-0Ci iClti0om 
kbNlitA btkbtgto-t1 0o -nt 8’: &NbAC-J

� uUg-tA Cb6n0-t6-Tbt

� .btSkbN6tgg0om dgtFTto-0Ci0OC-0No?

� *. ]GL p &TiiSkCbgtx lCgt1 No ]nCbo0CPEg kCbgtb

� .. v.] p kCb-0CiSkCbgtx lCgt1 No v.] 6nToPtb < 6iCTgtb

� atCbo0om Tg0om L1C8NNg-

� 5btt1U 6NAl0oC-0No N& -MN gUg-tAg



Dy

utFTto-0Ci0OC-0No ) *Tii .Cbgt
4hàbFTtO t- CiJ[ ) ]No-0oTt1

� VzkiNbt -nt gto-to6t btm0Nog 1t&0ot1 lU -nt 6iCTgt lNTo1Cb0tgJ

� Wnt -NkSANg- 6Nog-0-Tto-g 0o -nt btm0Nog Cbt gtit6-t1 Cg -NPtogJ

� VFT0YCito- -N 4;Tt<.CiAtb ,3[ kbTo0om kbN6tgg No &Tii kCbgt -bttg

8SLKM0-n

C

lCgtlCii

8SLhSWh.Utg-tb1CU

8SLHu6N--

:n0-

8SL,Rb0g-0oC

u

..

u

s. (.

s.

Rb0g-0oC   n0-   u6N-- M0-n C lCgtlCii Utg-tb1CU

s.

s.

AM-TMPA2A1

A0

D/

utFTto-0Ci0OC-0No ) .Cb-0Ci .Cbgt
4hàbFTtO t- CiJ[ ) ]No-0oTt1

� :oiU 6iCTgtg Co1 lCgt 6nToPg Cbt CYC0iClitJ

� ]nToPg M0-n0o -nt gCAt 6iCTgt Cbt gtit6-t1 Cg -NPtogJ

8SLKM0-n

’SLKC

8CgtlCii

8SLhSWh.Utg-tb1CU

8SLHu6N--

:n0-

8SL,Rb0g-0oC

AM-TMP
A2A1

A0

A2



DD

5btt1U ]NAl0oC-0No
4hàbFTtO t- CiJ[ ) ]No-0oTt1

� –N0o -nt ACz0ATA oTAltb N& CbmTAto-g &bNA 
-nt NT-kT- N& lN-n gUg-tAg
� hNbt 0AkC6- No rt6Cii

� I0&&tbto- ktb&NbACo6t No 10&&tbto- iCltig
� *. ]GL p lt--tb &Nb L, Co1 LH% ..v.] p lt--tb &Nb LKSL3

� ]NAl0o0om bTit
HJ L110om CbmTAto-g &bNA *.]GL -nC- 0-Eg mNN1 C-

KJ L110om CbmTAto-g &bNA ..v.] -nC- 0-Eg mNN1 C-

2J rtktC- u-tk H<K &Nb N-ntb CbmTAto-g

� Vrop overlappingJembedding arguments

Dq

rtgTi-g
4hàbFTtO t- CiJ[ ) ]No-0oTt1

� :YtbCii btgTi-g No 1tYtiNkAto- gt-

D/JB2

DyJDy

D2JyD

* H

D,JyyD/Jq/.. v.]

rt6J.bt6J

DqJ2B

DqJ,q

DyJy2

D2Jy3

]NAl0ot1

*. ]GL

� *0oCi btgTi-g No -tg- gt-g

� cu–SK2p DDJBD d*H?x DBJyy d.bt6J?x D/J3y drt6J?

� 8bNMop /DJ3K d*H?x D,JDB d.bt6J?x /3J2y drt6J?



DB

utACo-06 rNit ]nToP0om ]NAl0o0om 
]NAkitAto-CbU uUo-C6-06 (0tMg 4.bC1nCo t- CiJ[

� :lgtbYC-0Nogp -nt ktb&NbACo6t N& Co ura gUg-tA 1tkto1g 
ntCY0iU No -nt gUo-C6-06 vieL
� uUo-C6-06 kCbgt -bttg mtotbC-t1 lU &Tii kCbgtbg 

� ]nCbo0CPEgx ]Nii0ogEx >

� .Cb-0Ci gUo-C6-06 CoCiUg0g lU 6nToPtbx 6iCTgtbx t-6J

� vgCmt N& gUo-C6-06 0o&NbAC-0No
� *tC-Tbtg dtJmJx kC-nx gUo-C6-06 &bCAtx t-6J?

� LbmTAto- 6Co101C-tg dANg-iU -nt 6Nog-0-Tto-g?

� u-bC-tmU -N bt1T6t -nt 0AkC6- N& 0o6Nbbt6- gUo-C6-06 0o&NJ
� 8T0i1 0o10Y01TCi ura gUg-tAg lCgt1 No 10&&tbto- gUo-C6-06 kCbgt -bttg 

d]nCbo0CPEg Co1 ]Nii0ogE?

� vgt -nt kbt106-0Nog Cg C110-0NoCi &tC-Tbtg

� 8T0i1 C &0oCi ura gUg-tA 0o -nt gtFTto-0Ci -Cmm0om btkbtgto-C-0No

q,

]Nog-0-Tto- (0tMg
4.bC1nCo t- CiJ[ ) ]No-0oTt1

u

s.

u

(.

Rb0g-0oC   n0-  u6N--    M0-n  C  lCgtlCii

..

s.

s.

u

s.

u

(.

Rb0g-0oC   n0-  u6N-- M0-n  C  lCgtlCii

..

s.

s.

.Cbgt Wbtt #H .Cbgt Wbtt #K

L, LH LK L, LH



qH

]nToP (0tM
4.bC1nCo t- CiJ[ ) ]No-0oTt1

� utFTto-0Ci0OC-0No Tg0om lCgt 6nToPg 4GC60NmiT<cCb1 ,2[

� ]nToPtbp Yamcha 4RT1N<hC-gTAN-N ,H[

� n--kpww6nCgtoJNbmw9-CPTwgN&-MCbtwUCA6nCw

’SLK

8SLK

8SLH

:

8SL,

WbTt aClti

’SLK

8SLK

8SLH

:

8SL,

.bt1 #H

’SLK

’SLH

8SLH

:

8SL,

.bt1 #K]nToPg

M0-n

C

8CgtlCii

u6N--

n0-

Rb0g-0oC

qK

LimNb0-nA
4.bC1nCo t- CiJ[ ) ]No-0oTt1

� 5totbC-t &tC-Tbtg &bNA ]nCbo0CPEg Co1 ]Nii0ogE
kCbgt -bttg

� L11 C &tM &tC-Tbtg &bNA Not -N -nt N-ntbx Co1 
6Nog-bT6- -MN ura gUg-tAg

� rtkbtgto- -nt NT-kT- Cg gtACo-06 8’: -Cmgx Co1 
Tgt -ntA Cg &tC-Tbtg

� 5totbC-t -nt &0oCi gtACo-06 bNit iClti gt- Tg0om 
C knbCgtSlCgt1 6nToP0om kCbC10mA





qy

5totbCi0Ot1 ’o&tbto6t 4.ToUCPCoNP t- CiJ[

� Wnt NT-kT- N& -nt CbmTAto- 6iCgg0&0tb N&-to Y0NiC-tg gNAt 
6Nog-bC0o-gx tgkt60CiiU Mnto -nt gto-to6t 0g iNomJ

� vgt -nt 0o-tmtb i0otCb kbNmbCAA0om 0o&tbto6t kbN6t1Tbt 
4rN-n<e0n ,3[

� ’okT-p -nt iN6Ci g6Nbtg dlU -nt CbmTAto- 6iCgg0&0tb?x Co1 
g-bT6-TbCi Co1 i0omT0g-06 6Nog-bC0o-g

� :T-kT-p -nt ltg- itm0-0AC-t miNlCi kbt106-0Nog

� *NbATiC-t1 Cg Co Nk-0A0OC-0No kbNlitA Co1 gNiYt1 Y0C 
’o-tmtb a0otCb .bNmbCAA0omJ

� LiiNMg 0o6NbkNbC-0om tzkbtgg0Yt doNoSgtFTto-0Ci? 
6Nog-bC0o-g No -nt YCb0Clitg d-nt CbmTAto-g -Uktg?J

q/

’o-tmtb a0otCb .bNmbCAA0om ’o&tbto6t
4.ToUCPCoNP t- CiJ[ ) ]No-0oTt1

� *Nb tC6n CbmTAto- ai Co1 iClti t
� ut- Tk C 8NNitCo YCb0Clitp ai,t∈ {,xH}

� 0o106C-0om 0& ai 0g 6iCgg0&0t1 Cg t

� 5NCi 0g -N ACz0A0Ot

� Σ 0g6Nbtdai 1 t ? ai,t

� uTl~t6- -N -nt di0otCb? 6Nog-bC0o-g
� LoU 8NNitCo 6Nog-bC0o- 6Co lt to6N1t1 -n0g MCUJ

� ’& g6Nbtdai 1 t? _ .dai 1 t?x -nto -nt Nl~t6-0Yt 0g
� *0o1 -nt Cgg0moAto- -nC- ACz0A0Otg -nt tzkt6-t1 

oTAltb N& CbmTAto-g -nC- Cbt 6Nbbt6-
� uTl~t6- -N -nt 6Nog-bC0o-gJ
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L –N0o- hN1ti &Nb ura4GCmn0mn0 t- CiJ[

� Wnt AC0o 01tC 0g -N lT0i1 C b06n AN1ti &Nb ~N0o- g6Nb0omx 
Mn06n -CPtg 0o-N C66NTo- -nt 1tkto1to60tg CANom -nt 
labels N& CbmTAto- knbCgtg

L, LhSWh.

LH LhSWh.

B,

–N0o- I0g6b0A0oC-0Yt rtbCoP0om
4GCmn0mn0 t- CiJ[ ) ]No-0oTt1

� *Nb 6NAkT-C-0NoCi btCgNogp g-Cb- M0-n iN6Ci g6Nb0om AN1ti 
M0-n g-bNom 0o1tkto1to6t CggTAk-0Nog

� *0o1 -Nk s oNoSNYtbiCkk0om Cgg0moAto-g &Nb iN6Ci AN1ti 
Tg0om C g0Akit 1UoCA06 kbNmbCA 4WNT-CoNYC t- CiJ ,y[

� vgt ~N0o- AN1ti -N gtit6- ltg- Cgg0moAto- CANom -Nk s 
Tg0om C ~N0o- iNmSi0otCb AN1ti 4]Nii0og ,,[

� Wnt btgTi-0om kbNlCl0i0-U N& C 6NAkit-t iClti0om L N& -nt 
-btt &Nb C kbt106C-t p 0g m0Yto lUp



BH

–N0o- hN1ti *tC-Tbtg
4GCmn0mn0 t- CiJ[ ) ]No-0oTt1

L, LhSWh.

LH LhSWh.

Ee%etition featuresB6NTo- N& CbmTAto-g M0-n C m0Yto iClti 6dLhSWh. ?_K

Com%Gete sequence syntactic-semantic features for tpe core argumentsB 

Vs.j L, n0- s.j LHQ J Vs.j L, (8I s.j LHQdlC6PN&&? 

4s.j L, n0-[ dit&- lC6PN&&?

4s.j Lr5 n0- s.j Lr5 [ doN gkt60&06 iCltig?

4H n0- H[ d6NTo-g N& it&- Co1 b0mn- 6Nbt CbmTAto-g?

BK

vg0om hTi-0kit Wbttg
4GCmn0mn0 t- CiJ[ ) ]No-0oTt1

� vg0om -nt ltg- ]nCbo0CPEg kCbgtx No 1tYtiNkAto- gt-

� aN6Ci hN1tip D3JyKd*H?% –N0o- hN1tip D/JDHd*H?

� *Tb-ntb tonCo6t1 lU Tg0om WNk R -bttg

� *Nb -Nk k -bttg &bNA ]nCbo0CPEg kCbgtb                          &0o1 
6NbbtgkNo10om ltg- ura Cgg0moAto-g                  Co1 6nNNgt -nt 
-btt Co1 Cgg0moAto- -nC- ACz0A0Ot -nt g6Nbt dCkkbNzJ ~N0o- 
kbNlCl0i0-U N& -btt Co1 Cgg0moAto-?

� *0oCi rtgTi-gp 

� cu–SK2p DqJ3y d*H?x DBJy3 d.bt6J?x DDJ2B drt6J?

� 8bNMop /DJDH d*H?x D,JK3 d.bt6J?x /yJ2D drt6J?

� 8TmS&0zt1 kNg-StYCiTC-0Nop cu–SK2 q,J2K d*H? 8bNMo /qJqH d*H?

1, , WH HC
WAAA ,,, 21 C
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It-C0ig N& ]NsaaS,y uUg-tAg

� WNk ktb&NbA0om gUg-tAg

� hàbFTtO t- CiJ dWt6no06Ci vo0Ytbg0-U N& ]C-CiNo0C?

� .bC1nCo t- CiJ dvo0Ytbg0-U N& ]NiNbC1N C- 8NTi1tb?

� .ToUCPCoNP t- CiJ dvJ N& ’ii0oN0g C- vblCoCS]nCAkC0mo?

� GCmn0mn0 t- CiJ du-Co&Nb1 vo0Ytbg0-U?

� ukN-i0mn- gUg-tAg

� e0 < .CiAtb ) integrating syntactic and semantic parsing

� ]Nno < 8iTogNA ) SjL with Tree =j–s

� ]CbbtbCg ) system combination

B3

Wnt ’o-tmbC-0No N& uUo-C6-06 .Cbg0om Co1 
utACo-06 rNit aClti0om 4e0 < .CiAtb[

� Wnt lN--itot6P N& -nt ura -CgPp kCbg0om
� c0-n 4;Tt<.CiAtb ,3[ kbTo0omx m0Yto 10&&tbto- kCbgtbgp 

HK…9Hq… CbmTAto-g Cbt iNg- dItYtiNkAto- ut-p cu–SKK?

� cnC- 1N Mt MCo- &bNA gUo-C6-06 kCbg0omf
� ]Nbbt6- 6Nog-0-Tto- lNTo1Cb0tg

� ]Nbbt6- -btt g-bT6-Tbtgp tzkbtgg0om -nt 1tkto1to6U lt-Mtto -nt 
-Cbmt- Ytbl Co1 0-g CbmTAto-g dtJmJx -nt path &tC-Tbt?

� Wnt kbNkNgt1 CkkbNC6np
� ]NAl0ot gUo-C6-06 kCbg0om < CbmTAto- 01to-0&06C-0No d10&&tbto- 

6T- N& -nt -CgP?
� WbC0o C otM kCbgtb No -nt -bC0o0om 1C-C 6btC-t1 lU Atbm0om -nt 

.too WbttlCoP < -nt .bNk8CoP dgt6 ,KSKH?

ui01t &bNA e0<.CiAtb d]Nsaa K,,y?



By
By

IC-C .btkCbC-0No < 8Cgt .Cbgtb
4e0 < .CiAtb[ ) ]No-0oTt1

� IC-C kbtkCbC-0No g-tkg
� u-b0k N&& -nt .too WbttlCoP &To6-0No -Cmg
� K -Uktg N& gTlSiCltig -N btkbtgto- -nt .bNk8CoP CbmTAto-gp 

� Lsp 6Nbt CbmTAto-g
� Lhp C1~To6-Si0Pt CbmTAto-g

� WbC0o otM ACz0ATASto-bNkU kCbgtbg 4rC-oCkCbPn0 BB[

8Cgt1 No e0<.CiAtbEg gi01tg d]Nsaa K,,y?

..S Ls

u

s.S Ls (.

s.S Ls

Rb0g-0oC    n0-      u6N-- M0-n C lCgtlCii Utg-tb1CU

s.S Lh

s.

B/

rtgTi-g < I0g6Tgg0No
4e0 < .CiAtb[ ) ]No-0oTt1

� :YtbCii btgTi-g No 1tYtiNkAto- gt-

DKJD2

/BJBq

/BJ2H

/DJKq

* H

/yJHHD3J,2LhSkCbgtb

/2J/qDHJ2HLsSkCbgtb

rt6J.bt6J

DyJD,

D/J2H

/BJBB

/3J/K

]NAl0ot1

]nCbo0CP

� *0oCi *H ) cu–SK2p DDJyHx 8bNMop /DJqq

� cNbgt -nCo Tg0om ]nCbo0CPEg 10bt6-iU
� 8t6CTgt N& MtCPtb lCgt kCbgtbf

� GTb- lN-n kCbg0om Co1 CbmTAto- 01to-0&06C-0Nof



BD

ura M0-n Wbtt ]r*g 4]Nno < 8iTogNA[

� L 10&&tbto- ~N0o- AN1ti ) CkkiU -btt ]r*g

� 5totbC-t -nt &Tii kCbgt -btt Tg0om ]Nii0ogE kCbgtb

� .bTot -nt -btt Tg0om 4;Tt<.CiAtb ,3[

� aClti tC6n btAC0o0om 6Nog-0-Tto- -nt semantic roGe

Nb 4 d0JtJx sNot?

� atCbo -nt ]r*g AN1ti

� V&&060to- ]r* 0o&tbto6t At-nN1g tz0g- &Nb -bttg

� hCz0ATA a0Pti0nNN1 WbC0o0omp gTASkbN1T6- CimNb0-nA

� *0o10om -nt ltg- 0o Wtg-0omp ACzSkbN1T6- CimNb0-nA

Bq

Wbtt aClti0om
4]Nno < 8iTogNA[ ) ]No-0oTt1

4

AM-TMP

A0

U

A1 A2

4



BB

hN1ti Co1 rtgTi-g
4]Nno < 8iTogNA[ ) ]No-0oTt1

� It&0o0-0No N& ]r*g

� hCz0ATA iNmSi0Pti0nNN1 -bC0o0om

� vgt gTASkbN1T6- -N 6Ci6TiC-t ACbm0oCi

� vgt ACzSkbN1T6- -N &0o1 -nt ltg- iClti0om

� rtgTi-gp *0oCi *H ) cu–SK2p D2JH,x 8bNMop /2J/2

� *0o10omg 4]Nno<8iTogNA ]NsaaS,y gi01tg[ p
� ]r*g 0AkbNYt1 NYtb ACzto- 6iCgg0&0tb d+H…?

� ]nCbo0CP kCbgtg ANbt Tgt&Ti d+2…?

� (tbU &tM 0o6Nog0g-to- Co6tg-Nbw1tkto1to- iClti0omg

� 7T0-t C oTAltb N& 1Tki06C-t CbmTAto- kbt106-0Nog
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x
xy λ

0][][ ),(),(~ =− WMWM NfNf
yxyx

][),( WM Nf yx

IC-C &bNA ]Nno<8iTogNAEg gi01t d]Nsaa K,,y?

H,,

uUg-tA ]NAl0oC-0No 4]CbbtbCg t- CiJ[

� GNM AT6n 6Co Mt mC0o &bNA 6NAl0o0om 10&&tbto- 
kCb-060kC-0om gUg-tAg C- CbmTAto- itYtif

� VC6n gUg-tA kbNkNgtg CbmTAto-gx g6Nbt1 C66Nb10om 
-N NYtbCii *H No 1tYtiNkAto-

� Wnt &0oCi g6Nbt &Nb Co CbmTAto- 0g -nt gTA N& g6Nbtg 
m0Yto lU gUg-tAg

� 5btt1U utit6-0No

� rtktC-x To-0i oN ANbt CbmTAto-g 0o -nt 6Co101C-t i0g-

� utit6- CbmTAto- 6Co101C-t M0-n -nt ltg- g6Nbt

� rtANY0om NYtbiCkk0om CbmTAto-g &bNA 6Co101C-t i0g-



H,H

rtgTi-g < I0g6Tgg0No
4]CbbtbCg t- CiJ[ ) ]No-0oTt1

� Wnt mbtt1U At-nN1 N& 6NAl0om gUg-tAg 
0o6btCgtg bt6Cii lT- gC6b0&06tg kbt60g0NoJ

� Wnt mC0o No *H 0g oN- nTmtJ

DBJ33

q,JKH

* H

qHJ2/DBJH,kToUCPCoNP+nCmn0mn0+kbC1nCo

rt6J.bt6Jcu–SK2

qKJKq D/JDqkToUCPCoNP

/DJDy

/BJD3

* H

D,JH,/BJ3,nCmn0mn0+ACbFTtO+kbC1nCo+-gC0

rt6J.bt6J8bNMo

D2J2q /KJB2kToUCPCoNP

H,K

.Cb- ’’’p ]NsaaS,y unCbt1 WCgP No ura

� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om 
gUg-tAg
� ’o-bN1T6t -nt -Nk 3 gUg-tAg

� Itg6b0lt 2 gkN-i0mn- gUg-tAg

� LoCiUg0g N& -nt NYtbCii btgTi-g
� 5totbCi ktb&NbACo6t

� uUg-tA kbNktb-0tg

� .tb CbmTAto- ktb&NbACo6t

� I0bt6-0Nog &Nb 0AkbNY0om ura gUg-tAg



H,2

rtgTi-g No cu– Co1 8bNMo Wtg-g

* Hp D,… 9 q,…
uACii 10&&tbto6tg

VYtbU gUg-tA 
gT&&tbg &bNA 

6bNggS1NAC0o 
-tg- d9H,…?

*0mTbt &bNA ]CbbtbCg<hàbFTtOEg gi01t d]Nsaa K,,y?

H,3

uUg-tA .bNktb-0tg

� atCbo0om ht-nN1g
� usNcx hCzVo-x L1C8NNg-x u(hx ]r*gx t-6J

� The choice of learning algorithms is less important.

� *tC-Tbtg 
� Lii -tCAg 0AkitAto- ANbt Nb itgg -nt g-Co1Cb1 &tC-Tbtg 

M0-n gNAt YCb0C-0NogJ

� A must-do for building a good systemO

� A clear feature study and more feature engineering will 
be helpful.



H,y

uUg-tA .bNktb-0tg ) ]No-0oTt1

� uUo-C6-06 ’o&NbAC-0No

� ]nCbo0CPEg kCbgtbx ]Nii0ogE kCbgtbx 6iCTgtbx 6nToPtbx t-6J

� WNk gUg-tAg Tgt ]nCbo0CPEg kCbgtb Nb gNAt A0z-Tbt

� Quality of syntactic information is very importantO

� uUg-tAw’o&NbAC-0No ]NAl0oC-0No

� q -tCAg 0AkitAto- gNAt itYti N& 6NAl0oC-0No

� 5btt1Ux rtSbCoP0omx u-C6P0omx ’a. 0o&tbto6t

� =ombination of system or syntactic information is a 

good strategy to reduce the influence of incorrect 

syntactic informationO

H,/

.tb LbmTAto- .tb&NbACo6t
]NsaaS,y rtgTi-g No cu–SWtg-

� ]Nbt LbmTAto-g 
d*btFJ 9D,…?

� L1~To6-g d*btFJ 92,…?

qJK/…D,JK/LK

2yJ2/…DBJBHLH

HJ,B…DDJKyL3

HJ2B…/yJK/L2

KyJyq…qqJ2HL,

*btFJ8tg- * H

KJ/D…yBJKKhsr

KJ,y…q,J3yI’u

KJ3q…/,JBBa:]

2Jq2…BqJ3Dh:I

/Jq/…DqJKHWh.

2J3/…yBJD2LI(

,Jy,…/3J/K]Lv

HJ2/…BqJBHsV5

*btFJ8tg- * H

IC-C &bNA ]CbbtbCg<hàbFTtOEg gi01tg d]Nsaa K,,y?

LbmTAto-g -nC- ott1
-N lt 0AkbNYt1



H,D

5bNTkg N& (tblg 0o cu–SWtg-

� 8U -nt0b &btFTto60tg 0o cu–SWbC0o

y,HSH,,,H,HSy,,KHSH,,HSK,,

2yyB

HqB/

H3B

H3y,K,//H,3BD,LbmgJ

D/yH,Bqy/q2D.bNkg

Hq2yB3Hq23(tblg

HDJD32J3KyJKHKJq,JBLbmgJ …

y,HSH,,,H,HSy,,KHSH,,HSK,,

qHJD, q,J2Hq,J32D/J,yD2J2q8tg- * H

� ]NsaaS,y rtgTi-g No cu–SWtg- ) ]Nbt LbmTAto-g

IC-C &bNA ]CbbtbCg<hàbFTtOEg gi01tg d]Nsaa K,,y?

LbmTAto-g N& iNMS&btFTto6U 
Ytblg ott1 -N lt 0AkbNYt1

H,q

.Cb- ’’’p ]NsaaS,y unCbt1 WCgP No ura

� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om 
gUg-tAg
� ’o-bN1T6t -nt -Nk 3 gUg-tAg

� Itg6b0lt 2 gkN-i0mn- gUg-tAg

� LoCiUg0g N& -nt NYtbCii btgTi-g
� 5totbCi ktb&NbACo6t

� uUg-tA kbNktb-0tg

� .tb CbmTAto- ktb&NbACo6t

� I0bt6-0Nog &Nb 0AkbNY0om ura gUg-tAg



H,B

I0bt6-0Nog &Nb ’AkbNY0om ura

� 8t--tb &tC-Tbt tom0ottb0om
� hCUlt -nt ANg- 0AkNb-Co- 0ggTt 0o kbC6-06t

� –N0o- AN1ti0omw0o&tbto6t
� GNM -N 0AkbNYt 6Tbbto- CkkbNC6ntgf

� *0otS-Tot1 itCbo0om 6NAkNoto-g
� ]Co C ANbt 6NAki06C-t1 gUg-tA ntikf

� ]bNgg 1NAC0o bNlTg-otgg
� ]nCiitomt -N CkkiU0om ura gUg-tAg

HH,

8t--tb *tC-Tbt Vom0ottb0om

� ’o10Y01TCi &tC-Tbt 6No-b0lT-0No 0g oN- 6itCb
� VYtbU gt- N& &tC-Tbtg kbNY01t gNAt 0AkbNYtAto-x lT->

� I0&&tbto- gUg-tAx 10&&tbto- 6NbkTgx 10&&tbto- TgCmt

50i1tC<–TbC&gPU E,K
• WCbmt- kbt106C-t

• (N06t

• uTl6C-tmNb0OC-0No

• .C-n

• .Ng0-0No dit&-x b0mn-?

• .nbCgt WUkt

• 5NYtbo0om ]C-tmNbU

• GtC1 cNb1

uTb1tCoT t- Ci E,2

• ]No-to- cNb1

• GtC1 cNb1 .:u

• ]No-to- cNb1 .:u

• sCAt1 Vo-0-U

.bC1nCo t- Ci E,3

• .nbCgt WUkt w GtC1 cNb1 w .:u N&
at&-wr0mn-w.Cbto- 6Nog-0-Tto-

• *0bg-waCg- MNb1w.:u

;Tt<.CiAtb E,3
• *tC-Tbt 6No~To6-0Nog

• uUo-C6-06 &bCAt

• GtC1 N& .. .Cbto-



HHH

–N0o- hN1tiw’o&tbto6t

� voitgg kTbt iN6Ci AN1ti btC6ntg kbt&t6- btgTi-gx ~N0o- 
AN1tiw0o&tbto6t N&-to 6Co 0AkbNYt -nt ktb&NbACo6t

� 5btt1U bTitg
� *Cg- < V&&t6-0Yt
� c0-n oN 6itCb Nl~t6-0Yt &To6-0No
� :&-to 0o6btCgt bt6Cii lU gC6b0&060om kbt60g0No

� ’o-tmtb i0otCb kbNmbCAA0om 0o&tbto6t 4rN-n<e0n ,3[

� c0-n 6itCb Nl~t6-0Yt &To6-0No
� ]Co btkbtgto- &C0biU mtotbCi hard 6Nog-bC0o-g
� u-C-0g-06Ci 6Nog-bC0o-g Cbt ANbt tzktog0Yt -N 0o-tmbC-t

� –N0o- hN1ti 4WNT-CoNYC t- CiJ ,y[

� ]Ck-Tbt g-C-0g-06Ci Co1 nCb1 6Nog-bC0o-g 10bt6-iU &bNA -nt 1C-C
� stt1 btSbCoP0om -N CYN01 6NAkT-C-0NoCi 6NAkitz0-U kbNlitAg

HHK

*0otS-Tot1 atCbo0om ]NAkNoto-g

� utkCbC-t 6Nbt CbmTAto-g Co1 C1~To6-g

� L1~To6-g Cbt 0o1tkto1to- N& -nt -Cbmt- Ytbl

� .tb&NbACo6t ACU lt tonCo6t1 M0-n gkt60&06 &tC-Tbtg

� WbC0o gUg-tAg &Nb 10&&tbto- dmbNTkg N&? Ytblg

� (tblg dNb gtogtg? ACU nCYt YtbU 10&&tbto- bNit gt-g

� VzCAkitp g-CUJ,HdbtAC0o?YgJ iNNPJ,K dgttA0om?

4LH ]NogTAtb 6No&01to6t[ stayed 4L2 g-bNom[0o :6-NltbJ

4L, Wnt 1tACo1[ Gooked4LH g-bNom[0o :6-NltbJ



HH2

]bNgg INAC0o rNlTg-otgg

� Wnt ktb&NbACo6t N& ura gUg-tAg 1bNkg 
g0mo0&06Co-iU Mnto Ckki0t1 No C 10&&tbto- 6NbkTg

� 9H,… * H &bNA cu– -N 8bNMo

� Wnt ktb&NbACo6t N& Cii -nt gUo-C6-06 -Cmmtbg Co1 
kCbgtbg 1bNkg g0mo0&06Co-iU
� Lii -bC0ot1 No cu–

� hCU oN- lT0i1 C bNlTg- gUg-tA M0-nNT- 1C-C

� utA0SgTktbY0gt1 itCbo0om

� L6-0Yt itCbo0om

HH3

uTAACbU N& .Cb- ’’’p 
]NsaaS,y unCbt1 WCgP No ura

� Itg6b0lt1 -nt 1t-C0ig N& -Nk ktb&NbA0om ura gUg-tAg
� ’AkitAto- mtotbCiiU Cii standard &tC-Tbtg

� vgt mNN1 gUo-C6-06 0o&NbAC-0No ) ]nCbo0CPEg kCbgtb < ANbt

� ItkiNU gUg-tAw0o&NbAC-0No 6NAl0oC-0No g6ntAtg

� L6n0tYt 9q,… * H No cu–x 9D,… * H No 8bNMo

� ’o-bN1T6t1 gNAt 0o-tbtg-0om gUg-tAg
� WbC0o gUo-C6-06 kCbgtb Co1 CbmTAto- 01to-0&0tb -Nmt-ntb

� LkkiU Wbtt ]r*g AN1ti

� ’oYtg-0mC-t -nt ktb&NbACo6t N& C iCbmt gUg-tA 6NAl0oC-0No



HHy

uTAACbU N& .Cb- ’’’p 
]NsaaS,y unCbt1 WCgP No ura ) ]No-0oTt1

� LoCiUOt1 -nt btgTi-g N& -nt ]NsaaS,y gUg-tAg

� 5totbCi ktb&NbACo6t
� .tb&NbACo6t No cu– 0g lt-Mtto D,… Co1 q,…

� Wnt 10&&tbto6tg CANom gUg-tAg Cbt gACii

� VYtbU gUg-tA gT&&tbg &bNA 6bNggS1NAC0o -tg-% 9H,… *H

1bNk No 8bNMo 6NbkTg

� .tb CbmTAto- ktb&NbACo6t
� ]Nbt CbmTAto-g LH Co1 LK Co1 gNAt &btFTto- C1~To6- 

CbmTAto-g ott1 -N lt 0AkbNYt1

� LbmTAto-g N& iNMS&btFTto6U Ytblg ott1 -N lt 0AkbNYt1

HH/

uTAACbU N& .Cb- ’’’p 
]NsaaS,y unCbt1 WCgP No ura ) ]No-0oTt1

� I0bt6-0Nog &Nb 0AkbNY0om ura gUg-tAg

� .tb&NbA 6Cbt&Ti &tC-Tbt g-T1U 

� Itg0mo lt--tb &tC-Tbtg

� VonCo6t 6Tbbto- ~N0o- AN1tiw0o&tbto6t -t6no0FTtg

� utkCbC-t AN1tig &Nb 10&&tbto- CbmTAto- gt-g

� ’AkbNYt 6bNgg 1NAC0o bNlTg-otgg

� 3eNt %artp Lkki06C-0Nog N& ura gUg-tAg



HHD

7T06P :YtbY0tM

� .Cb- ’J ’o-bN1T6-0No
� cnC- 0g utACo-06 rNit aClti0omf
� *bNA ACoTCiiU 6btC-t1 mbCAACbg -N g-C-0g-06Ci CkkbNC6ntg

� VCbiU cNbP
� ]NbkNbC ) *bCAtst-x .bNk8CoPx ]n0otgt .bNk8CoPx sNA8 CoP

� Wnt btiC-0No lt-Mtto utACo-06 rNit aClti0om Co1 N-n tb -CgPg

� .Cb- ’’J 5totbCi NYtbY0tM N& ura gUg-tAg
� uUg-tA Cb6n0-t6-Tbtg
� hC6n0ot itCbo0om AN1tig

� .Cb- ’’’J ]NsaaS,y gnCbt1 -CgP No ura
� It-C0ig N& -Nk gUg-tAg Co1 0o-tbtg-0om gUg-tAg
� LoCiUg0g N& -nt btgTi-g
� rtgtCb6n 10bt6-0Nog No 0AkbNY0om ura gUg-tAg

� .Cb- ’(J Lkki06C-0Nog N& ura

HHq

.Cb- ’(p Lkki06C-0Nog

� ’o&NbAC-0No Vz-bC6-0No

� rt1T6t 1tYtiNkAto- -0At

� uTAACb0OC-0No

� uto-to6t AC-6n0om 

� 7Ttg-0No LogMtb0om

� vo1tbg-Co1 FTtg-0Nog lt--tb

� Wtz-TCi Vo-C0iAto-

� Ittktb gtACo-06 btkbtgto-C-0No



HHB

ura 0o ’o&NbAC-0No Vz-bC6-0No 
4uTb1tCoT t- CiJ ,2[

� ’o&NbAC-0No Vz-bC6-0No dGv8 VYto-SBB tYCiTC-0Nogx 

4G0bg6nACo t- Ci BB[?

� L gt- N& 1NAC0o 1tkto1to- templettesx gTAACb0O0om 
0o&NbAC-0No ClNT- tYto-g &bNA ATi-0kit gto-to6tg 

1C0iUILWVp

X2,qJ3y]vrrVsWj(LavV

&tii 4X3JD,[ 6to-gLh:vsWj]GLs5V

aNo1No 4mNi1[’suWrvhVsW

$hLrRVWj]GLs5VjH”p_

W0At &Nb NTb 1C0iUACbPt- btkNb- &bNA sLuIL7J 
aNo1No mNi1&tii X3JD, 6to-g-N X2,qJ3yJ

HK,

ura 0o ’o&NbAC-0No Vz-bC6-0No 
4uTb1tCoT t- CiJ ,2[S]No-0oTt1

� *0o1 kbt106C-t CbmTAto- btiC-0Nog Co1 
ACk btgTi-0om g-bT6-Tbtg 0o-N -tAkit--tg 
Y0C nCo1SMb0--to g0Akit bTitg

]vrrj(LavV

u
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HK2

ura 0o uTAACb0OC-0No 

du7vLuGx 4htii0 t- CiJ ,y[S]No-0oTt1?
� ’- 0g oN- kNgg0lit -N btANYt ~Tg- -nt ura 6NAkNoto- &bNA 

-nt gUg-tA g0o6t ura 0g Tgt1 -nbNTmnNT-

� ’AkbNY0om -nt ura gUg-tA 0AkbNYtg uTAACb0OC-0No 
ktb&NbACo6t dr:v5VSK g6Nbtg No -nt 1tYtiNkAto- gt-?

� sC'Yt ura 0h0O,,

� LuuVrW ura 0h0wl1

� Wn0g 0g C kbt--U iCbmt 0AkbNYtAto- 6Nog01tb0om -nt 
0AkC6- N& N-ntb gT66tgg&Ti &tC-Tbtg

� 80Cg -NMCb1 -nt &0bg- gto-to6tg ,J,DH3 → ,J,D2q

� Wnt NYtbCii kiC6tAto- N& Co tCbi0tb Ytbg0No N& u7vLuG 

MCg D-n NT- N& Ky gUg-tAg 0o Iv] K,,y

HK3

ura 0o 7Ttg-0No LogMtb0om 
4sCbCUCoCo < GCbClCm0T ,3[

� .Cbg0om 7Ttg-0Nog

� .Cbg0om LogMtbg

� rtgTi-p tzC6- CogMtb_ “approximately 5 kg of EB3”

wH What kind of materials were stolen from the jussian navyU

PAS?Q2H What RLH kind of nuclear materials] were RPredicateHstolen] 

RLK from the jussian Navy]U    

QAw(H jussiaqs Pacific –leet has also fallen prey to nuclear theft7 in [J’;, approximately 5 kg  of 

EB3 was reportedly stolen from a naval base in Sovetskaya Ga van.

PAS?A?Q22H  RLHd.H?jussiaqs Pacific –leet] has RLhSI’ud.H? also] 

RP[H fallen] RLHd.H?prey to nuclear theft]7 

RLhSWh.d.K? in [J’;], R LHd.K?approximately 5 kg of EB3]

was RLhSLI(d.K? reportedly] RP_H stolen]  

RLKd.K? from a naval base] RL2d.K?in Sovetskawa Gavan]

ui01t &bNA GCbClCm0T Co1 sCbCUCoCo dGaW K,,3?



HKy

ura 0o 7Ttg-0No LogMtb0om
4sCbCUCoCo < GCbClCm0T ,3[S]No-0oTt1

� .Cbg0om 7Ttg-0Nog

� .Cbg0om LogMtbg

� rtgTi-p tzC6- CogMtb_ “approximately 5 kg of EB3”

wH What kind of materials were stolen from the jussian navyU

–S?Q2H What RG99VS kind of nuclear materials] were RTarget-Predicate stolen] 

RCI=TI4 from the jussian Navy]U    

QAw(H jussiaqs Pacific –leet has also fallen prey to nuclear theft7 in [J’;, approximately 5 kg  of 

EB3 was reportedly stolen from a naval base in Sovetskaya Ga van.

–S?A?Q22H  RCI=TI4?P[2 jussiaqs Pacific –leet] has also fallen prey to RG99VS?P[2 nuclear ]

RTarget-Predicate?P[2 theft]7 in [J’;, RG99VS?P_2 approximately 5 kg of EB3]

was reportedly RTarget-Predicate ?P_2stolen]  

RCI=TI4 ?P_2 from a naval base] RS93j=B?P_2 in Sovetskawa Gavan]

ui01t &bNA GCbClCm0T Co1 sCbCUCoCo dGaW K,,3?

HK/

ura 0o 7Ttg-0No LogMtb0om  
4sCbCUCoCo < GCbClCm0T ,3[S]No-0oTt1

� VYCiTC-0No N& mC0og 1Tt -N kbt106C-tSCbmTAto- 
0o&NbAC-0NoJ 

� Percent of !uestions for which the correct answer type w as 

identified through using each structure. 

� @uestionBcnC- 0g -nt C110-0NoCi YCiTt 6NAkCbt1 -N 
AC-6n0om lCgt1 No gUo-C6-06 CoCiUgtgf

HB…*bCAtst- CoCiUgtg

2K….bNk8CoP CoCiUgtg

HK…LogMtb G0tbCb6nU

Percent of @uestionsRtructure Ased



HKD

ura 0o Wtz-TCi Vo-C0iAto- 
48bCO t- CiJ ,y[

� INtg C m0Yto -tz- S to-C0i C m0Yto gto-to6t T

� SH The bombers had not managed to enter the building

� TH The bombers entered the building

� VYCiTC-0om gTlgTAk-0No lU AC-6n0om kbt106C-t 
CbmTAto- g-bT6-Tbt

� S[H RAjGF The bombers] had RAjG4(NBG not] managed to 

RPjBV enter] RAjG[ the building]

� T[H RAjGF The bombers] RPjBV entered] RAjG[ the building]

S 1Ntg oN- to-C0i T lt6CTgt -ntU 1N oN- nCYt -nt 
gCAt gt- N& CbmTAto-g

HKq

ura 0o Wtz-TCi Vo-C0iAto-
48bCO t- CiJ ,y[S]No-0oTt1

� ura &NbAg -nt lCg0g N& -nt CimNb0-nA &Nb 1t6010om 

to-C0iAto-J

� ’- 0g CigN tz-tog0YtiU Tgt1 0o rewrite rules Mn06n kbtgtbYt 

gtACo-06 tFT0YCito6tJ 

� sN- kNgg0lit -N 0gNiC-t -nt t&&t6- N& ura Co1 ToPoNMo 

Mnt-ntb C gUo-C6-06 kCbgt CkkbNC6n 6Co 1N g0A0iCbiU MtiiJ

� rtgTi-g No -nt .Lu]La rWV 6nCiitomt K,,y

� cNb1 lCgt1 lCgti0otp 95hw

� uUg-tA Tg0om ura Co1 gUo-C6-06 kCbg0omp O9h,

� Wnt gUg-tA kiC6t1 3 -n NT- N& Kq bTog lU H/ -tCAg



HKB

uTAACbU N& .Cb- ’(p Lkki06C-0Nog

� ’o&NbAC-0No Vz-bC6-0No
� ura nCg C1YCo-Cmtg 0o 1tYtiNkAto- -0At% mNN1 ura → mNN1 ’V

� *uL gUg-tAg Cbt g-0ii ClNT- H,… lt--tb

� uTAACb0OC-0No
� uNkn0g-06C-t1 gto-to6t AC-6n0om Tg0om ura

� ’AkbNY0om ura 0AkbNYtg gTAACb0OC-0NoJ

� 7Ttg-0No LogMtb0om
� GCY0om ANbt 6NAkitz gtACo-06 g-bT6-Tbtg 0o6btCgtg -nt oTAltb N& 

FTtg-0Nog -nC- 6Co lt nCo1it1 ClNT- 2 -0AtgJ

� Wtz-TCi Vo-C0iAto-
� ura toClitg 6NAkitz 0o&tbto6tg Mn06n Cbt oN- CiiNMt 1 Tg0om 

gTb&C6t btkbtgto-C-0NogJ

� Action itemp tYCiTC-t 6No-b0lT-0Nog N& ura YgJ gUo-C6-06 kCbg0om
� sNot N& -nt gUg-tA ktb&NbAg C 6Cbt&Ti 6NAkCb0gNo

H2,

]No6iTg0Nog

� utACo-06 rNit aClti0om 0g btiC-0YtiU otM lT- nCg 
C--bC6-t1 C iN- N& 0o-tbtg-

� aCbmt 6NbkNbC M0-n CooN-C-t1 1C-C Cbt CYC0iClit
� *bCAtst-x .bNk8CoP

� ’- kbNY01tg C oNYti broad-coverage itYti N& 
gtACo-06 0o-tbkbt-C-0No
� unCiiNMtb -nCo gNAt Ci-tboC-0Ytg dIttk .Cbg0om &Nb 

i0A0-t1 Co1 lbNC1 1NAC0og?
� Ittktb -nCo N-ntbg d.too WbttlCoP CoCiUgtg M0-n 

&To6-0No -Cmg?

� WCgPg Mn06n kbN&0- &bNA .too WbttlCoP gUo-C6-06 
CoCiUgtg gnNTi1 kbN&0- &bNA -n0g gtACo-06 iCUtb



H2H

]No6iTg0Nog 
]Tbbto- u-C-t N& -nt Lb- gUg-tAg

� L6n0tYt ClNT- v0S ktbSCbmTAto- *SAtCgTbt 
dO0S MnNit kbNkNg0-0Nog 6Nbbt6-?

� .tb&NbACo6t 0g btgkt6-Clit lT- g-0ii -ntbt 0g C iN- N& 
bNNA &Nb 0AkbNYtAto-

� ’o-tbSCooN-C-Nb CmbttAto- 0g ,,S &Nball oN1tg m0Yto gold-standard
gUo-C6-06 kCbgtg d6nCo6t CmbttAto- 0g vvS ?% oN- 6NAkCbClit -N 
gUg-tA btgTi-g

� 8T0i1 No -nt g-btom-n N& g-C-0g-06Ci kCbg0om AN1tig
� .tb&NbA kNNbiU Mnto -nt gUo-C6-06 kCbgtbg 1N gN

� vgt gUo-C6-06 0o&NbAC-0No tz-tog0YtiU

� GCYt At6nCo0gAg &Nb 0o6btCg0om bNlTg-otgg -N kCbgtb tbbNb

� vgt kNMtb&Ti AC6n0ot itCbo0om -t6no0FTtg

� hN1ti 1tkto1to60tg CANom CbmTAto- iCltig

L,
LH

H2K

]No6iTg0Nog
I0bt6-0Nog &Nb ’AkbNY0om ura

� ’o6btCgt bNlTg-otgg -N gUo-C6-06 kCbgtb tbbNb

� *0o1 MCUg -N 6Niit6- C110-0NoCi PoNMit1mt 

� vgt ToiCltit1 1C-C

� unCbt 0o&NbAC-0No C6bNgg Ytblg

� ]Co Ckki06C-0Nog 6btC-t ANbt 1C-C &Nb ura 
CT-NAC-06CiiUf

� ’AkbNYt -nt g-C-0g-06Ci AN1tig

� :-ntb &tC-Tbtgx N-ntb 1tkto1to60tg

� ’AkbNYt gtCb6nw0o&tbto6t kbN6t1Tbtg



H22

]No6iTg0Nog 
hC~Nb ]nCiitomtg

� stt1 -N 6Noot6- ura -N oC-TbCi iComTCmt 
Ckki06C-0Nog
� u-T1U -nt C110-0NoCi YCiTt N& gtACo-06 iCltig 

6NAkCbt1 -N gTb&C6t btkbtgto-C-0Nog Co1 gUo-C6-06 
CoCiUgtg

� LkkiU ura -N N-ntb Ckki06C-0Nog
� hNbt ’o&NbAC-0No Vz-bC6-0No Ckki06C-0Nog

� LW’u iClti0om Co1 sa 0o-tb&C6tg -N 1C-ClCgtg

� GCYt Mt 1t&0ot1 -nt 6NbkNbC Mtiif
� (Ci01C-t -nt CooN-C-0No g-Co1Cb1g -nbNTmn Ckki06C-0No 1NAC0og

� cnC- itYti N& C66TbC6U 0g ott1t1 0o Nb1tb &Nb ura -N 
lt Tgt&Tif

H23

*0oCi rtACbPg

� utACo-06 rNit aClti0om 0g Co tz60-0om CbtC N& btgtCb6n!
� .bNmbtgg 0g &Cg- 

� Wntbt 0g g-0ii bNNA &Nb iCbmt 6No-b0lT-0Nog

� .bNY01tg bNlTg- lbNC1S6NYtbCmt gtACo-06 btkbtgto-C-0Nog

� VCgU 0o-tmbC-0No M0-n Ckki06C-0Nog d’o&NbAC-0No Vz-bC6-0Nox 
7Ttg-0No LogMtb0omx uTAACb0OC-0Nox Wtz-TCi Vo-C0iAto-?
� 5NN1 btgTi-g 0o -CgPg

� WNNig CYC0iClit Noi0ot -nC- kbN1T6t ura g-bT6-Tbtg
� LuuVrW dLT-NAC-06 u-C-0g-06Ci uVACo-06r Nit WCmmtb? 

n--kpwwNCPJ6NiNbC1NJt1TwCggtb-

� v’v] gUg-tA dn--kpwwiKbJ6gJT0T6Jt1Tw96Nm6NAkwgbiS1tANJknk?



H2y

rt&tbto6tgp ’o-bN1T6-0No 

� G0UCo LignCM0x t10-NbJ Wnt 6Nbt iComTCmt tom0otJ 4IT Press, [’’_.

� ’No Lo1bNT-gNkNTiNgx 5bCtAt r0-6n0tx Co1 .t-tb WnCo0g6nJ sC-TbCi 
iComTCmt 0o-tb&C6tg -N 1C-ClCgtg S Co 0o-bN1T6-0NoJ ’o Mournal of Natural 

Language Bngineering [?[2, [’’6. 

� INTmiCg Lkkti- Co1 ICY01 ’gbCtiJ ’o-bN1T6-0No -N ’o&NbAC-0No Vz-bC6-0No 
-t6noNiNmUJ Tutorial at IM=AI [’’’. 

� INo 8iCnt-C Co1 VTmtot ]nCbo0CPJ Lgg0mo0om &To6-0No -Cmg -N kCbgt1 -tz-J
’o Proceedings of NAA=L _FFF.

� INo 8iCnt-CJ *To6-0No -Cmm0omJ PhV Thesis, /rown =S Vepartment, _FF:.

� –NCo 8btgoCoJ atz06CiS&To6-0NoCi gUo-CzJ /lackwell, _FF[.

� Loo ]Nktg-CPt Co1 ICo *i06P0omtbJ Lo NktoSgNTb6t mbCAACb 1tYtiNkAto- 
toY0bNoAto- Co1 lbNC1S6NYtbCmt Vomi0gn mbCAACb Tg0om G.u5J  ’o 
Proceedings of LjB=-_FFF.

� –Nno INM10omx –tCo 5CMbNox INTm Lkkti-x –Nno 8tCbx aUoo ]ntboUx 
rNltb- hNNbtx Co1 INTmiCg hNbCoJ 5tA0o0p C oC-TbCi iComTCmt gUg-tA &Nb 
gkNPtoSiComTCmt To1tbg-Co10omJ ’o  Proceedings of A=L [’’:.

H2/

rt&tbto6tgp ’o-bN1T6-0No

� ]nCbitg –J *0iiANbtx ]nCbitg cNN-tbgx Co1 ]Nii0o *J 8CPtbJ 8T0i10om C iCbmt 
itz06Ci 1C-ClCoP Mn06n kbNY01tg 1ttk gtACo-06gJ ’oProceedings of the 

Pacific Asian =onference on Language, Information a nd =omputation _FF[.

� rT0&Com 5t Co1 rCUANo1 hNNotUJ L g-C-0g-06Ci gtACo-06 kCbgtb -nC- 
0o-tmbC-tg gUo-Cz Co1 gtACo-06gJ ’oProceedings of =oNLL _FF6.

� 5bCtAt G0bg-J utACo-06 0o-tbkbt-C-0No Co1 -nt btgNiT-0No N& CAl0mT0-U 
du-T10tg 0o oC-TbCi iComTCmt kbN6tgg0om?J =ambridge 3niversity Press, 

[’85. 

� aUot--t G0bg6nACox .C-b060C rNl0ogNox a0gC *tbbNx sCo6U ]n0o6nNbx Vb06C 
8bNMox rCikn 5b0gnACox Co1 8t-n uTo1nt0AJ Eub 0 Bvent’’ general 

guidelines and templettes, [’’’ J 

� –Nno WJ hCzMtii Co1 rNoCi1 hJ RCkiCoJ Wnt 0o-tb&C6t lt-Mtto knbCgCi Co1 
&To6-0NoCi 6Nog-bC0o-gJ ’o =omputational Linguistics,[’?02, [’’:.



H2D

rt&tbto6tgp ’o-bN1T6-0No

� ’No hTgitCJ Vz-bC6-0No kC--tbog &Nb ’o&NbAC-0No Vz-bC6-0No -CgPgp C gTbYtUJ In 

Proceedings of the AAAI Workshop on 4achine Learnin g for IB, [’’’.

� eTgTPt h0UCN Co1 –Toï06n0 WgT~00J .bNlCl0i0g-06 10gCAl0mTC-0No AN1tig &Nb 
M01tS6NYtbCmt G.u5 kCbg0omJ ’o Proceedings of A=L _FF6.

� u6N-- h0iitbx rNltb- 8NlbNMx rNltb- ’omb0Cx Co1 r06nCb1 u6nMCb-OJ L *TiiU 
g-C-0g-06Ci CkkbNC6n -N oC-TbCi iComTCmt 0o-tb&C6tgJ ’o Proceedings of A=L 

[’’;.

� hCb-nC .CiAtbx ICo 50i1tCx Co1 .CTi R0omglTbUJ Wnt .bNkNg0-0No 8CoPp Lo 
CooN-C-t1 6NbkTg N& gtACo-06 bNitgJ ’o =omputational Linguistics, :[?[2, 

_FF6.

� ]Cbi .NiiCb1 Co1 ’YCo LJ uCmJ GtC1SIb0Yto .nbCgt u-bT6-Tbt 5bCAACbJ 
3niversity of =hicago Press, [’’0.

� .C--0 .b06tJ VYCiTC-0No N& gkNPto iComTCmt gUg-tAgp -nt LW’u 1NAC0oJIn 

Proceedings of the third VAjPA Speech and Natural L anguage Workshop, 

[’’F.

H2q

rt&tbto6tgp ’o-bN1T6-0No

� u-t&Co r0tOitbx WbC6U GJ R0omx rNoCi1 hJ RCkiCox r06nCb1 ]bNT6nx –Nno WJ 
hCzMtii ’’’x Co1 hCbP –NnogNoJ .Cbg0om -nt cCii u-btt- –NTboCi Tg0om C 
atz06CiS*To6-0NoCi mbCAACb Co1 10g6b0A0oC-0Yt tg-0AC-0No -t6no0FTtgJ In 

Proceedings of A=L _FF_.

� G0gCA0 uTOTP0 Co1 Rb0g-0oC WNT-CoNYCJ atCbo0om -N kbt106- 6Cgt ACbPtbg 0o 
–CkCotgtJ ’o Proceedings of A=L-=9LING K,,/J

� Rb0g-0oC WNT-CoNYCx .toPC hCbPNYCx Co1 ]nb0g-Nkntb IJ hCoo0omJ Wnt itC& 
kbN~t6-0No kC-n Y0tM N& kCbgt -bttgp VzkiNb0om g-b0om Ptbotig &Nb G.u5 kCbgt 
gtit6-0NoJ ’o Proceedings of B4NLP _FF0.

� R0UN-CPC v6n0AN-Nx uC-Ngn0 utP0ot Co1 G0-Ngn0 ’gCnCbCJ Wtz- mtotbC-0No
&bNA PtUMNb1gJ ’o Proceedings of =9LING _FF_.

� etSe0 cComx –Nno attx h0i0o1 hCnC~Cox Co1 Litz L6tbNJ ]NAl0o0om 
g-C-0g-06Ci Co1 PoNMit1mtSlCgt1 gkNPto iComTCmt To1tbg-Co10om 0o 
6No10-0NoCi AN1tigJ ’oProceedings of A=L-=9LING _FF;.



H2B

rt&tbto6tgp ’o-bN1T6-0No

� etSe0 cComx a0 Itomx Co1 Litz L6tbNJ ukNPto iComTCmt To1tbg-Co10omp Lo 
0o-bN1T6-0No -N -nt g-C-0g-06Ci &bCAtMNbPJ ’oIBBB Signal Processing 

4agazine, Col _5 No. 6. _FF6.

� cCUot cCb1J rt6to- ’AkbNYtAto-g 0o -nt ]hv gkNPto i ComTCmt 
To1tbg-Co10om gUg-tAJ ’o Proceedings of Euman Language Technology 

Workshop, [’’0.

� eTP cCn cNom Co1 rCUANo1 hNNotUJ atCbo0om &Nb gtACo-06 kCbg0om M0-n 
g-C-0g-60Ci AC6n0ot -bCogiC-0NoJ ’oProceedings of ELTJNAA=L _FF;.

� –Nno Ztiit Co1 rCUANo1 hNNotUJ atCbo0om -N kCbgt 1C-ClCgt FTtb0tg 
Tg0om 0o1T6-0Yt iNm06 kbNmbCAA0omJ ’oProceedings of AAAI [’’;.

� aTPt Zt--itANUtb Co1 h06nCti ]Nii0ogJ atCbo0om -N ACk gto-to6tg -N iNm06Ci 
&NbAp g-bT6-Tbt1 6iCgg0&06C-0No M0-n kbNlCl0i0g-06 ]C-tmNb0Ci 5bCAACbgJ ’o
Proceedings of 3AI _FF6.

H3,

rt&tbto6tgp :YtbY0tM N& ura uUg-tAg

� –Nno ]nto Co1 :Mto rCAlNMJ vgt N& 1ttk i0omT0g-06 &tC-Tbtg &Nb  -nt 
bt6Nmo0-0No Co1 iClti0om N& gtACo-06 CbmTAto-gJ ’o Proceedings of B4NLP 

_FF:. 

� ;CY0tb ]CbbtbCg Co1 aiTíg hàbFTtOJ ’o-bN1T6-0No -N  -nt ]NsaaSK,,y gnCbt1 
-CgPp utACo-06 bNit iClti0omJ ’o Proceedings of =oNLL _FF6J 

� WbtYNb ]Nno Co1  .n0i0k 8iTogNAJ  utACo-06 bNit iCltii0om M0-n -btt 
]No10-0NoCi rCo1NA *0ti1gJ ’o Proceedings of =oNLL _FF6.

� ICo0ti 50i1tC Co1 ICo0ti –TbC&gPUJ LT-NAC-06 iClti0om N& gtACo-06 bNitgJ ’o 
=omputational Linguistics, _8?:2, _FF_J 

� ICo0ti 50i1tC Co1 hCb-nC .CiAtbJ Wnt ot6tgg0-U N& kCbg0om &Nb kbt106C-t 
CbmTAto- bt6Nmo0-0NoJ ’o Proceedings of A=L _FF_ J

� ICo0ti 50i1tC Co1 –Ti0C GN6PtoAC0tbJ ’1to-0&U0om gtACo-06 bNitg Tg0om 
]NAl0oC-NbU ]C-tmNb0Ci 5bCAACbJ ’o Proceedings of B4NLP _FF:.
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rt&tbto6tgp :YtbY0tM N& ura uUg-tAg

� Lb0C GCmn0mn0x Rb0g-0oC WNT-CoNYCx Co1 ]nb0g-Nkntb hCoo0omJ L ~N0o- AN1ti 
&Nb gtACo-06 bNit iClti0omJ ’o Proceedings of =oNLL _FF6.

� aiTíg hàbFTtOx  .tbt ]NACgx –tgúg 50AéotOx Co1 stTg ]C -CiàJ
utACo-06 bNit iClti0om Cg gtFTto-0Ci -Cmm0omJ ’o Proceedings of =oNLL 

_FF6.

� uCAttb .bC1nCox cCUot cCb1x RC1b0 GC60NmiTx –CAtg GJ hCb-0o Co1 ICo 
–TbC&gPUJ utACo-06 bNit iClti0om Tg0om 10&&tbto- gUo-C6-06 Y0tMgJ ’o 
Proceedings of A=L _FF6.

� uCAttb .bC1nCox cCUot cCb1x RC1b0 GC60NmiTx –CAtg hCb-0ox Co1 ICo 
–TbC&gPUJ unCiiNM gtACo-06 kCbg0om Tg0om uTkkNb- (t6-Nb hC6n0otgJ ’o 
Proceedings of ELT _FF0. 

� (Cg0o .ToUCPCoNPx ICo rN-nx ctoS-CT e0n Co1 ICY Z0ACPJ utACo-06 bNit 
iClti0om Y0C ’o-tmtb a0otCb .bNmbCAA0om 0o&tbto6tJ ’o Proceedings of 

=9LING _FF0.

H3K

rt&tbto6tgp :YtbY0tM N& ura uUg-tAg

� (Cg0o .ToUCPCoNPx ICo rN-nx Co1 ctoS-CT e0nJ Wnt ot6tgg0-U N& gUo-C6-06  
kCbg0om &Nb gtACo-06 bNit iClti0omJ ’o Proceedings of IM=AI _FF6J

� h0nC0 uTb1tCoTx uCo1C GCbClCm0Tx –Nno c0ii0CAgx Co1 .CTi LCbgt-nJ vg0om 
kbt106C-tSCbmTAto- g-bT6-Tbtg &Nb ’o&NbAC-0No Vz-bC6-0NoJ ’o Proceedings of 

A=L _FF: J

� Rb0g-0oC WNT-CoNYCJ V&&t6-0Yt g-C-0g-06Ci AN1tig &Nb gUo-C6-06 Co1 gtACo-06 
10gCAl0mTC-0NoJ PhV Thesis, Stanford =S Vepartment, _FF6.

� Rb0g-0oC WNT-CoNYCx Lb0C GCmn0mn0x Co1 ]nb0g-Nkntb IJ hCoo0omJ –N0o- 
itCbo0om 0AkbNYtg gtACo-06 bNit iClti0omJ ’o Proceedings of A=L _FF6J

� s0CoMto ;Tt Co1 hCb-nC .CiAtbJ ]Ci0lbC-0om &tC-Tbtg &Nb gtACo-06 bNit 
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