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Dependency Parsing

Vién CNTT-TT
Pai hoc Bach khoa Ha Noi



Cac noi dung chinh

1. Tong quan vé Dependency Parsing.
a. Binh nghia
b. Ung dung
c. Tinhchét

2. Cac phuwong phap giai quyét bai toan.
a. Transition-based
b. Graph-based
c. CAc céach tiép can hién nay

3. Céc két qua cai dat.
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Tong quan vé Dependency Parsing

e Dinh nghia
e Cactrng dung cua Dependency Parsing
e (Cac tinh chat cua cay cu phap phu thudc
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Dependency Parsing la gi

e Phan tich cu phap phu thudc

e Khong phan tich chu nglr, vi nglr, cac cum danh ttr, cum ddéng ttr,... thay vi
do, phan tich quan hé phu thudc gilra cac tir trong cau véi nhau.

Thwdng lién quan chat ché dén bai toan Gan nhan tir loai (Part Of Speech
Tagging)

Puwoc bat dau quan tdm nhiéu tir thap ky trwde do sw giau thong tin ma kiéu
phan tich nay mang lai.
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Dependency Parsing la gi
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Dependency Parsing la gi

Mot quan hé phu thubc thé hién béng 1 mui tén cé hudong, trong do:
< head: dau khéng cé miii tén, la t dwoc bb nghia
< dependent: dau c6 mii tén, la t bd nghia
% label: quan hé phu thudc gitra 2 ttr nay.
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Cac nhan phu thuoéc

s MOt s6 nhan phu thubc:

nsubj (Nominal subject): chti ngir, cha thé
dobj (Direct object): tan ng truc tiép

nmod (Nominal modifier): danh t&r bd nghia
amod (Adjectival modifier): tinh t bd nghia
nummod (Numeric modifier): sé tir bé nghia
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Cac nhan phu thuoéc

s MOt s6 nhan phu thubc:
> ccomp (Clausal component): Ménh dé thanh phan
> xcomp (Open clausal component): Ménh dé thanh phan mé rong
> aux (Auxiliary): phu tt, tro dong tw

Xem thém: http://universaldependencies.org/u/dep/
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http://universaldependencies.org/u/dep/

Tong quan vé Dependency Parsing

e Dinh nghia
e Cac rng dung cua Dependency Parsing
e (Cac tinh chat cua cay cu phap phu thudc
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Wng dung.

Xay dwng co s¢ tri thire dwa trén Trich rat quan hé (Relation Extraction)

nmod
punct
nsubj
@ [PUNCT [NNP -A-aux dobj-b-/-nummod—b-
(APH6mM qua Apple daa ra_ ra_mét Iphone )
nsubj nmod
it W“’mp*-fd"bmnp e
Téng_thong Obama da tham Van_Mleu tai Ha NOi
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Ung dung.
Dich may (Machine Translation)

She has a gray cat

Cod_ay c6 mOt con_meéo xam

has cé
nsubj dobj nsubj dobj
' ™~ > r's
She cat Co_ay con_meéo
/ N\ / "\
det amod det amod
VN / W
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Tong quan vé Dependency Parsing

e Dinh nghia
e Cac trng dung cua Dependency Parsing
e Cac tinh chat cua cay cu phap phu thuéc
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Cac tinh chat cia cay cu phap phu thuéc

< Xét cay cu phap la 1 dd thi v&i cac t 1a cac dinh (node), cac quan hé 1a cac
canh (arc)

<> Do thi cu phap phu thudc nay co 4 tinh chat:
> Weakly Connected (Két nbi yéu)
> Acyclic (Khéng c6 chu trinh)

> Single head (1 tw chi c6 duy nhat 1 head)
> Projective
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Cac tinh chat cia cay cu phap phu thuéc

e Weakly Connected:
o Vé&imoi node i, ludn ton tai 1 node j sao cho ¢6 1 canh ndii ->jhodcj->i

e Acyclic:
o Néu tdn tai canh i -> j, thi khdng thé ton tai 1 dwong dij ->* i
e Single head:

o Néucdcanhi->j, thi sé khong cé canh k -> j, v&i k I= i

punct
nmod
nsubj amod \
nummud wdcbj M !&cassjnmnda-@-nmod NN PUNCT
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- (L‘ )
E smc-.- VIEN CONG NGHE THONG TIN VA TRUYEN THONG 14



Cac tinh chat cia cay cu phap phu thuéc

e Projective: (tinh chat nay khéng bat budc)
o Néu tén tai canh i -> j, thi véi moi k nam gitra i va j, ludn c6 dwdng di i ->* k
o M@t cach trwe quan, khdng c6 canh chéo nhau khi vé cay cd phap tuan tw theo cau

; ; punct
Projective nmod
nsubj dobj %nmnd
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Cac noi dung chinh

1. Tong quan vé Dependency Parsing.
a. Binh nghia
b. ngdung
c. Tinhchét
2. Cac phwong phap giai quyét bai toan.
a. Transition-based
b. Graph-based
c. Céc cach tiép can hién nay

3. Cac két qua cai dat.
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Cac phwong phap giai quyet.

e Transition-based
o Thuat toan Nivre

e Graph-based

e Cac cach tiép can hién nay
o Endto end learning
o Joint learning
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Transition-based

o Y twdng co ban cua noé la dwa trén cac Transition (SHIFT, REDUCE, LEFT-
ARC, RIGHT-ARC)

e Khi doc cau tir trai sang phai, mé hinh hoc may cua hé théng sé quyét dinh

thwe hién transition nao, day cac transition nay giup xac dinh dwgc quan hé

phu thudc gilra cac tlr trong cau

Viéc quyét dinh transition nao sé& do 1 mé hinh hoc may (classifier) ddm nhan,

can huan luyén mé hinh nay

o R A< .
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Transition-based

e Thuat toan phan tich cu phap: Nivre, Covington, ...
e Phuong phap huan luyén Classifier: SVM, Neural network, ...
O phan nay, chang ta tim hiéu vé thuat toan Nivre
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Thuat toan Nivre

La thuat toan phan tich cu phap cho phwong phap Transition-based.
e Duwoc Joakim Nivre dé xuat tir nhirng nam 2003-2004
e La thuat toan phan tich phd bién nhat hién tai trong hwéng Transition-based,
va ciing c6 nhiéu bién thé khac nhau.
D06 phire tap O(n)
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