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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
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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

=hl—-— WVIEN COMG NGHE THONG TIN VA TRIUYEN THOMG



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,
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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.
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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].
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