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PHAN TICH VAI NGHIA

M6t sb slide dwoc tham khao tir tutorial cia Scott Wen-tau Yih &
Kristina Toutanova (Microsoft Research)
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Gioi thiéu

Phan tich cu phap 1a mét bai toan co ban trong NLP nhwng kiéu phan tich nao
mai la thye sy tot doi véi NLP?

Phan tich cu phap nham thwc hién phan tach cau ra thanh cac phan co6 nghia
hay tim ra cac moi quan hé coé nghla ma c6 thé dwoc st dung trong cac bai
todn tiép theo vé phan tich ngl¥ nghia:

» Gan nhén vai tro nglr nghta hay con goi la phan tich vai nghia (chi ra ai lam gi cho ai);
* phan tich nglr nghia (chuyén 1 cau thanh bieu dién logic cua cau);

* giai quyét nha&p nhang nghia ti (chi ra cac ti trong cau mang y nghia gi);

« xac dinh ng» nghia hop thanh (tinh y nghia ctia 1 cau dwa trén y nghia cac phan cla

cau).

Trong chwong nay, chung ta sé tim hiéu bai toan phan tich vai nghia hay
gan nhan vai tro nglr nghia.
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Gioi thiéu

« Nhiém vu chinh cua gan nhén vai tro nglr nghia (semantic role labeling -
SRL) la chi ra mot cach chinh xac cac quan hé nglr nghia gi la dung dan giira
1 vj ttr va cac thanh phan két hop cla né, trong do cac quan hé nay duoc lay
ra tr mot danh sach da xac dinh céac vai tro nglr nghia co thé déi v&i vi tr nay.

* Vidu:

[The girl on the swing]Agent [whispered]prred to [the boy beside her]Rrecipient
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Gioi thiéu

« Cac vai tro dién hinh dwoc st dung trong SRL |a cac nhan chang han nhw
Agent, Patient, va Location dbi véi cac thuwc thé tham gia trong 1 s kién,
Temporal va Manner dé dac trwng cac khia canh khac cua sw kién hay cac
quan hé tham gia khac.

« Cach tiép can theo ngén ngir tinh toan dbi v&i bai toan SRL doi hdi xay dwng
mot tie dieén nglr nghia tr vieng va mét bd swu tap cac cau da chu thich vai
nghia.

« 2 kho ngi¥ liéu dwoc xay dwng dwa trén Ngir nghia khung (frame) c6 thé st
dung d/v bai toan SRL la FrameNet va PropBank.
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Céac van dé d/v cac vai trd nglr nghia

« R4t kh6 dé dwa ra 1 dinh nghia hinh thirc cho vai trd
« CO céac kiéu phan tach vai trd khac nhau tuy y
« Cé4c gidi phap d/v van dé khé dinh nghia céac vai trd ngly
nghia:
* Khdng chu y dén nhan vai trd nglr nghia, chi danh dau cac vai
trd/bd ngir clia cac déong tr 1a 0, 1, 2
* PropBank
« Xé&c dinh cac nhan vai trd ngl¥ nghia d/v mét mién ng» nghia dac
biét.
* FrameNet

WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG
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Frame

« Cac ngir nghia khung (frame):
« dé xuét boi Fillmore (1976);
« khung mé ta 1 trirong hop & dang nguyén mau;
* khung duoc xac dinh bdi 1 vi tr (predicate);
« khung c6 thé bao gébm mét sd phan t& khung
(arguments; sem. roles).

B
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Frame

« Cac tinh chat cta ngir nghia khung :
« cung cap 1 phén tich ngr nghia néng;
« la murc trung gian gitra céc vai tro tong quét va céc vai
tro dac biét theo dong tuw;
- tdng quét hoa tét cho cac ngbn ngir khéc;
« ¢6 thé ¢6 loi cho céc tng dung NLP khéac (IR, QA).
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FrameNet [Fillmore et al. 01]

Lexical units (LUs):

Frame: Hit_target

(hit, pick off, shoot)

, Agent Means

Target Place
Core Instrument Purpose
Manner Subregion

Time

A

Words that evoke the frame

(usually verbs)

Non-Core

Frame elements (FEs):

/ The involved semantic roles

[agent Kristina] Rit [1,.e; SCOLT] [nstrument With a baseball] [, vesterday |.

e
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Frames trong FrameNet

| FEG Annotated Example from BNC
D |p Kate| drove |p home| in a stu-
frame(TRANSPORTATION) por.
frame_elements {MOVER( S] » MEANS, PATH} V’ D A pregnant woman lost her baby af-
scene( MOVER(S) move along PATH by MEANS) ter she fainted as she waited for a
frame(DRIVING ) bus and fell into the path of [y a
inherit(TRANSPORTATION) lorry| driven [p by her uncle].
frame_elements(DRIVER (=MOVER), VEHICLE D, P And that was why [p 1] drove
(=MEANS), RIDER(S) (=MOVER(S)), CARGO [p eastwards along Lake Geneva).
(=MOVER(S))) D,R, P Now |[p Van Cheele] was driving
scenes(DRIVER starts VEHICLE, DRIVER cCoO@- [r his guest] [p back to the station].
trols VEHICLE, DRIVER stops VEHICLE) D,V,P |p Cumming| had a fascination with
frame(RIDING_1) most forms of transport, driving
inherit(TRANSPORTATION) [v his Rolls] at high speed [p around
frame_elements(RIDER(S) (=MOVER(S)), VE- the streets of London].
HICLE (=MEANS)) D+R, P |p We| drive [p home along miles
scenes{RIDER enters VEHICLE, of empty freeway]|.
VEHICLE carries RIDER along PATH, V,P Over the next 4 days, [y the Rolls
RIDER leaves VEHICLE ) Royces| will drive [p down to Ply-
mouth], following the route of the
Figure 1: A subframe can inherit elements and railway.

semantics from its parent

Lg@ﬁm MOYE lpyre; MOGR]: va TRuvEN THoNG

Figure 2: Examples of Frame Element Groups
and Annotated Sentences




Cac van dé d/v FrameNet

» C4c cadu mau duwoc chon thu cdng
« Khéng Iwa chon ngau nhién
* Khdng gan nhan toan b cau
* Do TreeBank khdng dwoc stir dung
« Khdng phan tich cu phap hoan hao d/v cau
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Phwong phap luan doi véi xay dwng FrameNet

1. Dinh nghia 1 khung (eg DRIVING)
2. Tim mot s6 cau déi vai khung nay
3. Chu thich cac cau

Corpora
FrameNet | — British National Corpus only
FrameNet Il — LDC North American Newswire corpora
Size
>8,900 lexical units, >625 frames, >135,000 sentences
http://framenet.icsi.berkeley.edu
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Proposition Bank (PropBank) [paimer et al. 05]

* Dwa trén Penn TreeBank
Cﬁhu thich moi tree trong Penn TreeBank mot cach hé

Cac thong ké trong corpus nay la co y nghia

?lon rﬂeNet dwa trén cac lop dong tlr cua Levin
heo Ver

* Hwéng dir Ileu hon & bottom up
. Khon% cO muc triru twong xa hon nghia dong tw

« Chut 0| | dong tlr xuat hién trong cau bat ké né cé thude
khung hong
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Proposition Bank (PropBank) [paimer et al. 05

» Chuyén cac cau thanh cac ménh dé (propositions)
« Kristina hit Scott — hit(Kristina,Scott)

* Penn TreeBank — PropBank
 Thém 1 tang nglr nghia trén Penn TreeBank
« Xac dinh 1 tap cac vai nghia doi v&i moi dong tw
 Cac vai nghia cua maéi dong tir dwoc danh so

...[AO0 the company] to ... offer [A1 a 15% to 20% stake] [A2 to the public]

...[AO Sotheby’s] ... offered [A2 the Dorrance heirs] [A1 a money-back guarantee]
...[A1 an amendment] offered [AO by Rep. Peter DeFazio] ...

...[A2 Subcontractors] will be offered [Al a settlement] ...
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Proposition Bank (PropBank)

Xac dinh tap cac vai nghia

* Rat kho dé xac dinh,duwoc 1 tap cac vai nghia chung
doi voi tat ca cac kieéu vi tw (verbs).

* PropBank_ xac dinh cac vai nghia va y nghia cua chung
doéi v&i moi dong tw trong frame files.

« Cac arguments (core) dwoc danh nhan béi cac con so.

* A0 — Agent; A1 — Patient or Theme
« Other arguments — no consistent generalizations

- Adjunct-like arguments — universal doi voi tat ca verbs
. 'S%LOC’ TMP, EXT, CAU, DIR, PNC, ADV, MNR, NEG, MOD,

I - gem-emm AEN COMG NGHE THONG TIM VA TRUYEN THOMG
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Proposition Bank (PropBank)

Frame Files
e hit.01 “strike”

<+ A0: agent, hitter; A1: thing hit; .
KQ: ingtrumeht, thfaﬁg it b?/ or with

AM-TMP
(a0 Kristina] hit [, Scotf] [x, with a baseballl yesterdaj./

Time
*|look.02 “seeming”
+AQO: seemer; A1: seemed like; A2: seemed to

(a0 /f] loOked [, to her] like [54 he deserved this].
deserve.01 "deserve”

*::QO:_deserving er}titry; A1: thing deserved;\’ Proposition:
. In-exchange-fo A sentence and

I-- It looked to her like [y he] deserved [, this]. /' a target verb
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Proposition Bank (PropBank)
Thém 1 tang ng nghla

NP PP NP
/ P A1 A2 - AM-TMP

Kristina hit Scbtt with a baseball yesterday

lL Cristina] hit 5y Scott] [5, with a baseball] [yprmp YeSterdayl.

nl-""" VIEN CONG NGHE THONG TIN VA TRUYEN THOMNG
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Proposition Bank (PropBank)
Thém 1 tang ng nghla— Continued

NP s P
Al | AL

NP PP VP NP

o |

“The worst thing about him,” said Kristina, “is his laziness.”

l lay The worst thing about him] said [ g Kristina | [¢.ay Is his laziness].
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Mot s6 nghia dong tir va “framesets”
trong propbank

Frameset: decline.01 “"go down incrementally”

Argl: entity going down

Arg?Z: amount gone down by, EXT

Arg3: start point

Argd: end point
Ex: ...[arg1 its net income]| declining |argz-Ext 42%] [ Argsa to $121 million] [argnm-Tmp
in the first 9 months of 1989]. (wsj_0067)

Frameset: decline.02 “demure, reject”
Arg0: agent
Argl: rejected thing
Ex: [argo A spokesman;]| declined | arg1 *trace™; to elaborate| (wsj_0038)
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FrameNet vs PropBank -1

FRAMENET ANNOTATIOIN:

|Buyer Chuck] bought [¢ooas @ car] [sener from Jerry| |payment for $1000].
[Seller JEEI‘I”}?] sold [Goods a CElI‘] [Buyer to ChUCk] [Pa}’ment for $IDDD] .

PROPBANK ANNOTATIOIN:

largo Chuck] bought [arg1 a car] [arg2 from Jerry] [argz for $1000].

largo Jerry] sold |arg1 a car| |arg2 to Chuck] [arg3 for $1000].

I g g oo IEN CONG NGHE THONG TIN VA TRUYEN THONG
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FrameNet vs PropBank -2

FRAMENET ANNOTATION:

|Cooas A car| was bought |guyer by Chuck].
[Goods A car] was sold |puyer to ChucK] [sener by Jerryl].
|Buyver Chuck]| was sold |cooas @ car| |sener by Jerryl.
PROPBANK ANNOTATIOIN:

larg1 A car] was bought [argo0 by Chuck].

larg1 & car] was sold [arg2 to ChuckK] [argo by Jerry].

I |argz Chuck] was sold [are1 a car] [argo by Jerryl.
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Proposition Bank (PropBank)

« Current release (Mar 4, 2005): Proposition Bank |
* Verb Lexicon: 3,324 frame files

* Annotation: ~113,000 propositions
http://www.cis.upenn.edu/~mpalmer/project pages/ACE.htm

e Alternative format: CoNLL-04,05 shared task

* Represented in table format

 Has been used as standard data set for the shared tasks
on semantic role labeling
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Cac van dé d/v PropBank

* Propbank khong co danh tw
« Nombank bd sung d/v cac danh tu

 NomBanK nttp://nip.cs.nyu.edu/meyers/NomBank.html
« Gan nhan cac bd nglr xuat hién véi cac danh ti trong
PropBank
[A0 Her] [REL gift] of [A1 a book] [A2 to John]

VIEN CONG NGHE THONG TIN VA TRUYEN THOMNG
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So sanh trich rut théng tin (IE) vs SRL

application

Characteristic IE SRL
Coverage narrow broad
Depth of semantics shallow shallow
Directly connected to sometimes no
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Tdng quan chung vé cac hé thong SRL

* Dinh nghia bai toan SRL

« Cac do do danh gia
- Kién trdc chung cliia hé thong
« Cac mo hinh hoc may

« Cac dac trwng & cac mo hinh

« SRL si* dung mang neuron

VIEN CONG NGHE THONG TIN VA TRUYEN THOMNG
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Cac nhiém vu con trong SRL

211.2,....m}  , f NONE, ARG}
* Nhiem vu rat kho: tach ra cac chudi con bo ng tir phan con lai trong
tap co kich thwédc ham mi

 Thwéng chicd 1 dén 9 (avg. 2.7) chubi con ¢6 nhan ARG con lai c6
nhan NONE dbi v&i 1 vj ti.

=3l = i B NI
« Cho 1 tap céac chubi con ¢6 nhan ARG, quyét dinh nhan ng» nghia

chinh xac _
. (dé hon)
« Gan nhan cac cum v0’| chi cac nhan core argument. Cac arguments
bd nghia (mod|f|er) gia thiét cd nhan NONE.
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Cac do do danh gia

Gan dung: [, The queen] broke am-Tvp Yesterday
Dw doan: [,, The queen] broke the am-Loc yYesterday
Gan dung Duv doan
{The queen} —A0 {The queen} —A0
{the window} —A1 {window} —A1
{yesterday} ->AM-TMP {yesterday} ->AM-LOC
all other - NONE all other - NONE

* Precision, Recall, F-Measure {tp=1,fp=2,fn=2} p=r=f=1/3

« Cac db do d/v cac nhiém vu con:
« Identification (Precision, Recall, F-measure) {tp=2,fp=1,fn=1} p=r=<=2/3
 Classification (Accuracy) acc = .5 (danh nhan cac cum da nhan dién dung)

I' . Core arguments (Precision, Recall, F-measure) {tp=1,fp=1,fn=1} p=r==1/2
- g VIEN OONG NGHE THORKG THM VA TRIUYEN THOMGS
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Kién trac co ban chung cta 1 hé thong SRL

= SOICT

Sentence s, predicate p

annotations
(adding features)

Local scores for phrase
labels do not depend on

s, p, A

local scoring

S, p, A
score(l|c,s,p,A)

semantic roles

joint scoring

WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG

labels of other phrases
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Annotations- cac chu thich

« Syntactic Parsers

» Collins’, Charniak’s (most systems)
CCG parses ([Gildea & Hockenmaier 03],[Pradhan et al. 05])
TAG parses ([Chen & Rambow 03])

« Shallow parsers

Sentence s, predicate t

local scoring

semantic roles

NP NP VP
| |

N
NP

| | | / |
Yesterday , Kristina hit Scott with a baseball

[»Yesterday] , [.-Kristina] [, -hit] [,-Scott] [--with] [,,~a baseball].

« Semantic ontologies (WordNet, automatically derived), and

named entity classes
(v) hit (cause to move by striking)

WordNet

= 1

== propel, impel (cause to move forward with force)

iﬂ_ype rnym
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Sentence s, predicate t R
annotations
LI
o

local scoring

Annotations - Continued

NGi chung, cac chudi con cé nhdn ARG tuong &ng véi cac thanh phan
cu phap trong két qua phan tich cd phap
- Trong Propbank, 1 cum ARG tuwong &ng chinh xac vdi 1 thanh phan cu
phdp trong cay cu phap diung 1én dén 95.7% so cac ARG;
Khi nhiéu hon 1 thanh phan twong &ng véi 1 ARG (4.3%), cac luat don gian cé
thé néi cac thanh phan con lai véi nhau (trong 80% cac truong hop nay,
[Toutanova 05]);
- Trong Propbank, 1 cum ARG tuong &ng chinh xac véi 1 thanhphan cd phap
trong cay cu phap tv dong cia Charniak vai approx 90.0% so cac ARG;
Mot s6 (khoang 30% trudng hop khéng phu hop) cé thé dé dang phuc hoi
dwoc vdi cac luat don gian két ndi cac thanh phan ([Toutanova 05])

- Trong FrameNet, 1 cum ARG tuong &rng chinh xac véi 1 thanhphan cu
I —Rhag-t'}?ﬂ%m;a cu phdp tw dong cua Collins v&i 87% s6 céc ARG.

NGHE THONG TINVA TRUYEN THORS
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Panh nhan cac nut trén cay cu phap

« Cho 1 cay cu phap t, danh nhan
cac nut (cac cum) trong cay voi s
cac nhan nglr nghia. up
- DOi v&i cac ARG khong ké tiép
- Trong buwdc hau xir ly, kétnbi 1 ere vee eT o
sO cum st dung cac luat don
gian
« S dung 1 so d6 danh nhan
manh hon, i.e. C-A0 d/v su lién
tuc cua AO

I =nl‘-_ WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG
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Thuat toan phan tich

« St dung 1 bd phan tich cu phap dé phan tich cu phap cau
« V&i mbi vi tr (non-copula verb)
« V&i moi nut trong cay cu phap
« Trich rut ra 1 vecto dac trwng trng va&i vi tr nay
* Phan loai nut
« Thwc hién duyét l1an 2 v&i cac thdng tin tong thé

amewm \NEN CONG NGHE THONG TIN VA TRUYEN THONG
Pradhan



Cac dac trwrng co’ ban (cidea & Jurafsky, 2000}

e Predicate (verb) NPTSi\LPiVBD

 Path from constituent to predicate -~ "{ S 7 ~ T ~.

e Phrase type (syntactic) (\(‘ip R vp—)~ yP—>VBD PP

e Position (before/after) ’?%;\_\(‘ (v’BD‘)_ _____ ~TITEED

e Voice (active/passive) He , = oims= w(m;)’_

e Head Word R l - about Qa:rr;,inut.;'/\'

e Sub-categorization For T
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Cac dac trwrng trong Pradhan et al. (2004)

Predlcate cluster
e Noun head and POS of PP constituent
e \erb sense
e Partial path
e Named entities in constituent (7) [Surdeanu et al., 2003]
e Head word POS [Surdeanu et al., 2003]
e First and last word in constituent and their POS
e Parent and sibling features
e Constituent tree distance
e Ordinal constituent position
e Temporal cue words in constituent

l'._r e Previous 2 classifications

""‘I VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Predicate cluster, automatic or WordNet

S

m
NP VP
| M\
PRP VBD PP
ﬁlre /‘/ tal-;ced\-\ IN NP
/ \ b 20 mi
/ SpOke \ about minutes
/ Vo
. lectured Y~
\ chatted |
: i j
\ explained
.\.\ /,/

-

TN~ —-

L _

7 A

A |- amewm \NEN CONG NGHE THONG TIN VA TRUYEN THONG
!.1&"— ]

Slide from Sameer Pradhan



Noun Head va POS of PP

"- "ll'- = = . > =
l' = g \EN CONG NGHE THONG TIN VA TRUYEN THONG
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?a.meer Pradhan

S
QJM
NP VP —
| <\
PRP VBD ’\ PP ! — PP-for
| | o
He talked IN NP ..
"N\
L about 20'\m7jnutes J
R | '\‘ I~ -~
[ for )
\ J

~.—"




Partial Path

,/‘/‘ - :)
/'/ 4
e S/
=TT
7 NP 7 VP
7 | _.~ — T
(_ _PRP VBD PP
I I e T
He talked IN NP

about 20 minutes

|
for

" -
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Named Entities and Head Word POS

[Surdeanu et al., 2003]

S

NP VP
./'/‘—P.;\{.P‘ V]gf)\/'//\PP
/ He \'\_ talked W Ne
PRP | §he | m ~
[

—_—— — "

"- "ll'- = = . > =
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First and Last Word and POS

"J e = = . > =
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S
QJM
NP VP
| T
PRP VBD PP
| | e T
He talked IN NP
| ==
L about) 20(minutes )
| e~ = I~ . -
for




Parent and Sibling features

S
P
NP VP 7N
| W\ ~._.
PRP VBD  Pp ) Parent
| | e T e TN
He talked ‘fIN ) ‘ Np )
P about 20 minutes
7~
. |
'/\' for
.\.\‘
1
Left sibling

e
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Constituent tree distance

> 1
1( NP (VP
- Ws.\3
PRP VBD (PP,
| | —_ TS T
He talked ( IN ) NP
2 about 20 minutes
|
for

"- "ll'- = = . > =
l' = g \EN CONG NGHE THONG TIN VA TRUYEN THONG
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Ordinal constituent position

S
e -1
1{ NP ( VP
- W~ ) .
sxr vEDp T~ (o) | First NP to the right of the
| | ’:’/”(\\\ i
He talked ( IN 1\ NP,
o~ —" /”N
1 about 20 minutes
f(l)r

o

VIEN CONG NGHE THONG TIN VA TRUYEN THOMNG
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Temporal Cue Words (~50)

time years;ago

recently night

days hour
end decade
period late

_I; * & -
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Phan loai nut
(nhan dién nut ARG va phan loai nhan)

¥l 2. -
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= She broke the expénsive vase /

=l"'l=| amewm \NEN CONG NGHE THONG TIN VA TRUYEN THONG
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Sentence s, predicate p

Két hop hai mé hinh nhan dién va phan ==

S oA

core|n.s.p.A)

n
O a I semantic roles joint scoring
- s

Step 1. Tia cdy. o
S Dung 1 bd loc thu T

NP
) pZ ,N,\‘F,’ . C 6 n g pR//p VBD DT a9 E
p./’ap V/BD DT qJ NN * / //
/ / / \ / / / | \
S/ / \ She broke the expensive vase
She broke the expensive vase

Step 2. Nhén dién.
Step 3. Phan loai. Loc ra cac &ng vién
Gan 1 trong cac nhan V@i xac suat cao cla
- ARG d/v cac nut NONE
Ay Ve At dugc chon (d6i khi co S
e veo ot w w  th&la NONE)

/ / / w ——
s PRP VBD DT JJ NN

/// “‘ / / 4
/ | \ /
Ve / | / /

/ // 1 \
She broke the expensive vase




tence s, predicate p

Két hop hai mé hinh nhan dién va phan
loai— Continued

—P(l|e, t,p) = Prp(Id(1)| P (e, t,p)) * Perg(U|Id(L), D(c, t,p))
L_P(le, t,p) = P(|P(c, t,p))

s 1 Step. Nhan dién va s
| . phan loai dong thoislr  ag T~
VP VP Al

NP P dung P(l|c, t, p)

PRP VBD DT JJ NN ‘ PRP VBD DT JJ NN
/ / / | \ / / | \
/ /

She broke the expénsive vase Shé broke the expénsive vase
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Cac mo hinh Joint Scoring

Yesterday , Kristina hit Scott hérd

« Cac mé hinh nay tinh diém viéc gan nhan toan bd cay
(khéng chi cac nhan nut ca thé)

Pfﬁiwww’dggend? |% a@o?jg)tlpe.labenofpﬁ@errtﬁ %s, p)
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Két hop cac md hinh Local va Joint

Scori n%
. K‘ét‘ho’ﬁ_g at |O,Cﬁ| va joint scoring trong 1 mo hinh xac suat don
va tim kiem chinh xac [Cohn&Blunsom 05] [Marquez et al.

05],[Thompson et al. 03
* When the joint model makes strong independence assumptions

. Xég hgm%lﬁi hay tim kiém xap xi dé dat dwoc cach %én nhan
f)U’ dal a Iocal va jOInt score [Gildea&Jurafsky 02] [Pradhan et al. 04]

Toutandva et al. 05] _ _ o
« Usually exponential search required to find the exact maximizer

e Tim kjém ghl’nh XAC C?'ﬁg gén t6t nhat mé hinh local théa man

cac rang buoc tong wng
. HSi(?)g Integer Linear Programming [Punyakanok et al 04,05] (worst case NP-
ar

VIEN COMNG NGHE THONG TIM VA TRUYEN THOMNG
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Joint Scoring: Ep budc cac rang buoc

clrng

* Rang budc 1: Cac cum ARG khdng bao trum Ién nhau
By [,, working [, hard |, he] said , you can achieve a lot.

* Pradhan et al. (04) — tim klem tham Iam d/v 1 tap t6t nhat cac ARG khéng
bao trum Ién nhau

- Toutanova et al. (05) — tim kiém chinh xac d/v 1 tap tot nhat cac ARG
{(hor)lg bao trum Ién nhau (dynamic programming, linear in the size of the
ree

« Punyakanok et al. (05) — tim kiém chinh xac d/v cac ARG khéng bao trim
|én nhau tot nhat str dung integer linear programming
« Cac rang budc khac ([Punyakanok et al. 04, 05])
« core arguments khéng lap (good heuristic)
« Cac cum khéng bao trum vi t
 (more later)

¥ .5

r--— WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG
=19 | Y



tence s, predicate p

Joint Scoring: Tich hgp Soft Preferences _ =

Yesterday , Kristina hit Scott hai‘d

» CO nhiéu xu huo’ngkthong ké d/v 1 chudi cac vai trd va céac thé
hién cu phap cua chung
* Khi ca 2 trwée dong ter, AM-TMP luén trwéc AO
 Thong thuwong, khong co nhiéu temporal modifiers
I-' « C6 thé hoc tw ddng nhiéu quy tac khac niva

=nl-"""' VIEN COMNG NGHE THONG TIN VA TRU YEN THOMNG
Bl Tl
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Sentence s, predicate p

Joint Scoring: Tich hop Soft Preferences—=

joint scoring ‘

Gildea and Jurafsky (02) — danh gia tan suét twong dbi tron cla xac suét da tap phan ti khung.

P({AO AM MP,AI AMTMP}“th)

» Gains relative to Iocal model FrameNet automatic parses

Pradhan et al. (04 ) — 1 mé hinh ngdn ngi¥ trén cac chudi nhan bd ngiy (with the predicate included)

+ Small gains relative to local model for a baseline system 88.0 — 88.9 on core arguments PropBank correct

parses PCAOQ, AMppyrp, hit, A1, AMppp)

Toutanova gt al. (05) — 1 md hinh tdng thé dwa trén trén CRFs v&i 1 tap cac dac trung chung giau
cO cua chudi cac bo nglr cé nhan (more later)

» Gains relative to local model on PropBank correct parses 88.4 — 91.2 (24% error reduction); gains on
automatic parses — 80

Cay CRFs [Cohn & Brunson] da duwoc str dung

I =hl—-— VIEN CIONG NGHE THONG TIN VA TRUYEN THONG



Cac dac tinh cia hé thong SRL

« Cac dac tinh
 Hau hét cac hé thdng s dung tap dac trwng chuan trong
Gildea, Pradhan, and Surdeanu
» Nhiéu ddc trung la quan trong d/v viéc xay dung 1 hé
thong tot
« Cac phuwong phap hoc
 SNoW, MaxEnt, AdaBoost, SVM, CRFs, etc.
» Viéc Iwra chon cac thuat toan hoc la it quan trong

R gl
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Cac dac tinh cta hé thong SRL- Continued
* Thong tin cu phap

» Charniak’s parser, Collins’ parser, clauser, chunker, etc.

« C4c hé thdng tot nhat str dung Charniak’s parser hodc két hop
mot vai bd phan tich.

> Chat lurong cua théng tin cu phép la quan trong

 Két hop Hé thong/Théng tin
» Greedy, Re-ranking, Stacking, ILP inference

» Viéc ket hcyp cac hé thong hay théng tin ct phap 1a chién luoc
I tot dé giam énh huwéng cua théng tin cu phap khéng dung!

Enl"‘"_ '."E-IEGPISHGH THOMG TN VA TRUYEN THOMNG




Per Argument Performance
CoNLL-05 Results on WSJ-Test

» Core Arguments * Adjuncts (Freq. ~30%)
(Freq. ~70%) Best F, Freq.
Best F, Freq.

TMP 78.21 6.86%

A0 88.31 25.58% ADV 59.73 3.46%
A1 79.91 35.36% DIS 80.45 2.05%
AZ 70.26 8.26% MNR 59.22 2.67%
A3 65.26 1.39% LOC 60.99 2.48%
A4 77.25 1.09% MOD 98.47 3.83%
CAU 64.62 0.50%

Argumen.ts that need NEG 98.91 1.36%

= TRUYEN THOMG

Data from Carreras&Marauez’s slides (CoNLL 2005)



SRL swr dung mang neuron

Nhan xét: SRL la bai toan gan nhan moét chudi. Do vay,
chung ta cé thé dung mang hoi qui (RNNs hoéac
LSTMs) d/v SRL.

I =hl--— VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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SRL str dung mang neuron

A record date has n't been set .
e ~
ARcl AM-NEG

A record  date  has n't been  set

B-Arcl I[-Arcl I[-Ar¢l O B-AM-Ne¢ O B-V O

‘I:' . F -
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SRL st dung deep bi-directional LSTM

Chung ta sé tim hiéu 1 hé thdng end-to-end SRL cta Zhou
& Xu str dung deep bi-directional LSTM (DB-LSTM):

Cac wu diém cla cach tiép can s dung deep bi-directional
LSTM :

* khdng st dung thong tin cu phap mot cach twong minh;

* khong yéu cau buoc dbi sénh phan tor khung riéng ré;

* khong can cac dac trirng dac biét ngon ngir thiét ké boi chuyén
gia;

« vUrOt céc cach tiép can trude day st dung mang lan truyén tién.

:nr—-— VIEN OONG NGHE THONG TIN VA TRUYEN THONG
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Kién truc
« DB-LSTM dwoc mé& rong tlr LSTM chuén:

«LSTM 2 hwong thong thwo’ng chira 2 tang an, ca hai déu néi
dén cung tang vao va ra, x& ly cung chudi theo cac hwéng nguwoc
nhau;

* V6i SRL, LSTM 2 hudng dwoc sir dung mot cach khac :

1 tang LSTM chuan xu Iy dau vao theo hwong tién:

« d4u ra cta tang LSTM nay la dau vao d/v tang LSTM khac nhwng
theo hwo’ng nguwoc lai;

« cac cap tang LSTM dwoc xép chéng dé dat dwoc md hinh sau.

WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG

=oICT
- _-ulL i 58



| CRF (Output) |
h

| Hsdweueme])
[ Hidde > _sim )
A

(R N e T - -

1] Hidden }—>{ LSTM Reverse L-H Layer

[ Hidden | LST@
record ||_set || beenset. ||m,=0|

LA |lrecord || date || has || n't || been|| set || . |

argu ctx-p pred

Sentence
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Kién trac (unfolded)

Target: B-Al kAl

| CRF }—{ CRF }—— CRF
F -

CRF ——{ CrF |
[ 1 F ]

L-H H—l LH j&— LH
I F 3

(LH — L
3

1=
—
X

LH > LH |
f

—
je— LH je— LH |
]
—

| & [ set |[beenset.|[ m =0
™

~
~

[been ][ set [ beenset. |[ mc=1 |

\

b
| A |l Record || date || has

\
Il n't |[been | set § . |

-

} _:':l argu Sentence
e CoME N THONG TN VA TRUYEN THOMNG
Er_'::wl .IE ] ViEN e

argu pred ctx-p
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Cac dac treng

« Dau vao duogc xi ly tirng tr mot. Cac dac trwng dau vao gom:

« argument va predicate: argument la tir dang x& ly, predicate la tr n6
phu thudc vao

- predicate context (ctx-p): 1a cac tlr xung quanh predicate; duoc st
dung dé phan biét nhiéu thé hién cla cung predicate;

- region mark (mr): chi dinh liéu argument ¢c6 & trong vung predicate
context hay khong;

« néu chudi c6 np predicates thi né dwoc x& ly np lan.

« Dau ra: nhan vai trd nglr nghia d/v cap predicate/argument st dung
cac thé IOB (inside, outside, beginning).

gem-mmm RN OOMG NGHE THOMNG TIM VA TRUYEN THOMNG
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Cac dac trueng

Minh hoa v¢&i cau vi du

Time Argument Predicate ctx-p m, Label

1 A set been set . 0 B-Al

2 record set been set . 0 l-Al

3 date set beenset. 0 I-Al

4 has set beenset. 0 O

5 n't set beenset. 0  B-AM-NEG
6 been set beenset. 1 O

7 set set been set . 1 B-V

8 set beenset. 1 O

s
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Huan luyén

Céac nhung tr dwoc st dung nhw dau vao thay cho cac tir goc;

 cac nhung d/v arguments predlcate va ctx-p, cling nhw

mr dugc ghep lai va duwoc str dung la dau vao d/v DB-LSTM;

38 tang 2 huvdng dwoc stir dung;

« dau ra duwoc phén tich qua 1 CRF (condltlonal random field);
cho phép mé hinh hoéa cac phu thudc gitka cac nhan dau ra;

* md hinh duwoc luyén v&i standard backprop st dung stochastic
gradient descent;

WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG
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Céac két qua véi CoNLL-2005 Dataset

Embedding d ctx-p m, h Fil(dev) F1

Random 5 S | n 32 47.88 49.44
Random Lt 5 32 5463 56.85
Random 1 5 y 32 57.13 58.71
Wikipedia 1 5 y 32 64.48 65.11
Wikipedia 2 5 y 32 7272 7256
Wikipedia 4 5 y 32 75.08 75.74
Wikipedia 6 5 y 32 76.94 78.02
Wikipedia 8 5 y 32 77.50 78.28
Wikipedia 8 5 y 64 77.69 79.46
Wikipedia 8 5 y 128 79.10 80.28
Wikipedia 8 5 y 128 79.55 81.07

d: number of LSTM layers; ctx-p: context length; mr: region mark
I used or not; h: hidden layer size. Last row with fine tuning
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Cac trng dung cua SRL

« Hoi dap tw don[gzI
 Q: When was Napoleon defeated?
* Look for: [PATIENT Napoleon] [PRED defeat-synset] [ARGM-TMP *ANS*]

* Dich maél
English (SVO) Farsi (SOV)
lacent 1'he little boy] [acenT Pesar koocholo] boy-little
[Prep kicked] [THEME tOOP germezi] ball-red
[THEME the red ball] [ARem-mnr MOQgtam]  hard-adverb
[arem-mnR hard] [rrep zaad-e] hit-past

« Tom tat van ban ,
* Predicates va Heads cua Roles cho tdm tat néi dung

e Trich rut thdng tin

I" * SRL c6 thé duoc st dung dé xay dyng céc luat hvu ich d/v IE

] l _ WVIEN COMG NGHE THONG TIN VA TR YEN THONG
o gl L



Két luan

Phén tich vai nghia (SRL) v&i muc dich nhén dién ra cac thanh phan b6 ngir (frame
elements) xuat hién trong trwedng hop dang nguyén mau (frame) va gan nhan chung voi
cac vai nghia twong wng;

. SrI?L cung cap cach phan tich ngl» nghia néng ¢é loi cho nhiéu (rng dung NLP khac
nhau;

« SRL bao gdm cac bwdc phan tich cdi phap, dbi sanh phan t& khung, trich rat d&c trung,
nhan dién/phan loai vai nghia;

* SRL cling co6 thé coi nhw bai toan gan nhan chudi va st dung bi-directional LSTM luyén
trén cac nhung tw dé gan nhan vai nghia ma khéng can phén tich ca phap, khdng can
trich rat cac dac trwng thu cong;

VIEN CONG NGHE THONG TIN VA TRUYEN THOMNG
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