DAIHOC

‘Rﬁ_ DAIHOC BACH KHOA HANOI e
ICT Vitn CONG NGHE THONG TIN VA TRUYEN THONG

BAIl 7: TRICH RUT
THONG TIN



NO1 dung

1. Kién triic hé thong trich rat thong tin
2. Nhan dién thuc thé co tén

3. Trich rat quan hé khong giam sat

4. Giam sat tu xa

5. Phan giai dong tham chiéu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
sl = O1C T



1. Kién tric hé thong trich rat thong tin

» Trich rut thong tin la qua trinh tim kiém céc thuc thé
va mdi quan hé gitta cac thuc thé nay trong vin ban

» Trich rat thong tin phuc vu khai pha van ban ¢ murc
chinh xac va ¢6 dong hon cac tac vu nhu phan loai
van ban hay gan nhan van ban

« Céac loai thuc thé va quan h¢ dugc dinh nghia trudc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac gia thiét cua trich rat thong tin

» Thong tin dugc thé |

hién mot cach tuong minh va

khong y€u cau suy dién

= Mot so lugng nhé ki
dung cua van ban

hudn mau co thé tom tat duoc no1

= Thong tin can thiét xuat hién cuc bo trong van ban

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Cac loa1 thong tin dugc trich rut

« Thuc thé: Con nguoi, t6 chire, dia diém,. ..

« Thudc tinh (cua thuc thé): Chtrc danh, tudi, loai to
chtc...

» Thuc té: quan h¢ gitra nhan vién va cong ty, quan h¢
gitra virus va bénh,...

« Su kién: hai cong ty sat nhap, dong dat, khung bé,...

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Kién trac hé thong trich rat

thong tin

Phéan vung

{ Tach tw

1l

Gan nhan tw loai

Phan giai nglr nghia

Phan tich hinh thai vé
nglr nghia

'y

Phan tich ndng

i\

Phan tich cu phap

—

Phan tich sau

Phan giai ddng tham chiéu

E Phan tich lIinh vuwc

R

Tich hop
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Nhan dién thuc thé c6 tén

= Phat hién cac thuc té co tén trong van ban va phan
loai vao cac 16p dugc dinh nghia truéce

[Forbes]  : [Viéet Nam] .. c6 4 ty phu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
sl = O1C T



Phan cum

= Phat hién cac cum danh tir va dong tir trong cau

Trong d6 , Viét Nam c6 4 dai dién la Chu tich Vingroup Pham Nhat
Vwong , CEO VietJet Air Nquyén Thi Phwong Thao , Cha tich
Thaco Tran Ba Dwong va Chu tich Techcombank H6 Hung Anh .

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Trich rat quan he

» Trich rut cac quan h¢ gitra cac thuc thé (thudc tinh,
thuc te, su kien)

| v

Goldman Sachs Group thi di vay tién ctia Cuc Dv tri¥ Lién bang My.

[ v

Aikido Ia mét mén vo thuat Nhat Ban hién dai
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Phan giai dong tham chiéu

= Phat hién sy xuat hién cua cung mot thuc thé dudi
dang cac tham chiéu khac nhau

Alkido, la mét mon vo thuat Nhat Ban hién dai dwgc phat trién boi
Ueshlba Morihei, nhw mot sw tdng hop cac nghién ctru v6 hoc , triét
hoc va tin ngwo’ng ton giao cua 6ng, . Aikido , thwong duoc dich la "
con dwdng hop théng ( v&i ) nang lwong cuéc song " hoac " con
dwdng cua tinh than hai hoa " . Muc tiéu cta Ueshiba, la tao ra mot
nghé thuat, ma , €O thé sir dung dé tu bao Ve 3
trong khi van bao vé nguoi tan cong, khoi bi thwong . Cac ki thuat
cua Aikido, bao gom : irimi ( nhap than ) , chuyen déng xoay huwéng (
tenkan - chuyen hwéng da tan cong cla doi phwong, ) , cac loai
déng tac nem va khoa khé&p khac nhau .

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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2. Nhan dién thuc thé ¢ tén

« Dua trén tir dién:
= Co thé phat hién duoc cac thuc thé pho bién
« Yéu cau xay dung tir dién tén riéng
« Khong xir Iy dugc nhap nhang
= Dua trén biéu thtc chinh quy
« St dung kién thirc chuyén gia
= C6 thé phat hién duoc cac mau pho bién

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dua trén hoc may

= Ycu cau dir li€u huan luyén
« DO chinh xac khong thay do1 nhi€u gitra cac linh vuc

= Quy vé bai toan gan nhan chuoi1 BIO
» Dau vao 1a mjt cau
« Dau ra 1a nhin cta mdi tir trong cau

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gan nhan chudi BIO

= B: Begin
« |: Inside
« O: Outside

B-ORG I|-ORG I-FORG O O O O O B-ORG I-ORG I-ORG 1-ORG

o rrrrrrror T

Goldman Sachs Group thi di vay tién cta Cuc Dw_trir Lién_bang My

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
s S OICT 13



Tap dac trung

= Cac tur trong ctra SO [-k, K] (k =2, 3)
« Viét hoa, viét thuong
= Chit s6
n Déu Cé.u

= Loai tur: Pau ra cua bai toan gan nhan tu loai

» Pham vi1 tu: Pau ra cua bai toan phan cum

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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NER dua trén CRF

« [1]: Str dung PoS va phan cum chuan

[2, 3]: PoS va phan cum tu dong bo1 cong cu NNVLP
va Underthesea

» [4]: Khong str dung PoS va phan cum

Table 4. Accuracy of our NER system with default and generated PoS, chunking
tags; and without PoS and chunking tags

Setting Precision Reecall F

Default PoS and chunking tags 93.87 93.99 93.93
PoS and chunking tags generated by NNVLP 7| 90.21 86.72 88.43
PoS and chunking tags generated by Underthesea  90.28 BR.35 RO.3
Without PoS, chunking tags 8991 90.15 90.03

nr‘- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
A4

from P. Q. N. Minh. “Feature-rich CRFs for Vietnamese NER”. CICLING 2018 =



Panh gia ket qua

« [1]: Str dung PoS chuan
= [2-6]: PoS tu dong tir cac cong cu

» [7]: Khong str dung PoS va phan cum

Table 5. Proposed NER systems without chunking tag-based features. We com-
pare default PoS with PoS generated by other tools.

Setting Precision Recall F;

Default PoS tags 90.13 90.55 90.34
PoS by NNVLP 90.05 85.656 8R.31
PoS by Underthesea 90.27 H8.58 89.42
PoS by Pyvi 90.16 BE.T2 RO.43
PoS by Vitik 89.62 86.42 R7.99
PoS by VnMarMoT [19] 90.51 89.15 B9.83

Without PoS, chunking tags £9.91 90.15 90.03

=Ln| s=ems \/IEN CONG NGHE THONG TIN VA TRUYEN THONG

.. *
SR £
5



Panh gia két qua (tiép)

« [1]: Str dung tach tir chuan
=« [2,3]: Tach tir tw dong st dung UETSegmenter va
RDRSegmenter

Table 6. Accuracy of NER system with default and generated word segmenta-
tion. We did not use features based on PoS, chunking tags here.

Setting Precision Recall F

Default Word segmentation 89.91 90.15 90.03
Word segmentation generated by UETSegmenter  87.67 84.95 86.29
Word segmentation generated by RDRsegmenter  89.05 84.98 B86.97

=h| s=ems \/IEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia két qua (tiép)

= [1]: M6 hinh duya trén tiéng (khong tach tir)
« [2]: Str dung tach tir chuan
« [3]: Tach tir ty ddng bang céng cu RDRSegmenter

Table 7. Accuracy of NER system with syllable-based and word-based model.
We do not use features based on PoS and chunking tags. “ws” stands for word

segmentation
Setting Precision Recall F
Syllable-based model 8R.T8 82.94 85.76
Word-based model with gold ws 89.91 90.15 90.03

Word-based model with ws generated by RDRsegmenter 89.05 84.98 86.97

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia két qua (tiép)

= Word: Cac tir trong ctra so
= Word shapes: Hinh thai tu

= w2v: Bi€u di€én tir nhung

» Cluster: Biéu dién phan cum Brown

Table 8. Impact of word representation-based features. w2v denotes features

based on word embeddings. “cluster” denotes cluster-based features.

Setting

Precision Recall F;

(1) = all features with default PoS, Chunk

= word + word shapes + default PoS
= word + word shapes + cluster + w2v
= word + word-shapes

= word + word-shapes + w2v

= word + word-shapes + cluster

93.87
91.66
88.01
89.91
BR.17
88.69
88.96

93.99
92.02
87.95
90.15
88.08
88.72
89.99

93.93
01.84
87.98
90.03
88.13
88.70
89.97
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NER dua tren RNN

Char-level
. Decoder
Representation Layer
Word |
Embedding
- Encoder
Layer
POS |
Embedding
|_
Word
Chunk .
embedding Representation
Téng théng Obama tham Ha_Nai
. ‘-- VIEN CONG NGHE THONG TIN VA TRUYEN THONG

from Nguyen et al “Neural sequence labeling for Viethamse POS tagging and NER”. RIVF 2019
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Tang dau vao

. Biéu dién nhung két hop:
= Biéu dién tir: St dung tir nhiing huan luyén trude boi
word2vec trén 2 tri€u van ban
« Bicu dién ky ty: S dung mang LSTM hai chiéu d€ hoc
bi€u dién ky tu vo1 khot tao ngau nhién
= Biéu dién tir loai: Biéu dién one-hot
= Biéu dién cum: Biéu dién one-hot

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

21



Hoc biéu dién ky tu




LSTM hai chiéu

» Sur dung hai mang LSTM theo chiéu tién va chiéu lui
= Muc dich: Cac tu 6 dau cau c6 thé str dung ca thong tin 6
cuo1 cau dé du doan va ngugc lai

» Dau ra dugc gheép ndi dé dua vao tang dau ra

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang dau ra

« Du doan cac nhan BIO tng véi cac loai thuc thé
« VD: Véi 3 loai thuc thé ORG, PER, LOC, tap nhin c6 7
nhan (B-ORG, I-ORG, B-PER, I-PER, B-LOC, I-LOC, O)
. Tang dau ra c6 thé dugc dua vao mot mo hinh CRFs

dé thé hién ‘quan h¢ v61 nhan ¢ thot diém trudc thong
qua xac suat chuyén doi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia ket qua

= *
a&?\\\\oé

Method P R F1 F1

(w.0 char)
Feature-rich CRFs [25 0387 9399 9393 -
NNVLP ﬁ|] 92776 9307 9291 -
BiLSTM-CRFs 9097 87.52 R9.21 76.43
BILSTM-CRFs + POS 9090  90.39  90.64 86.06
BILSTM-CRFs + Chunk 9524 9216 93.67 B7.13
BiLSTM-CRFs + POS + Chunk 9544 94.33 9488 01.36

A

BiLSTM-CRFs swr
dung thém cac thong
tin PoS va phan cum

SCIC

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

A

BiLSTM-CRFs khong
két hop biéu dién
murc ki tw
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3. Trich rat quan h¢ khong giam sat

= Hoc c6 giam sat ¢6 do chinh xdc cao nhung do1 hoi
DL huan luyén

» Hoc khong giam sat tan dung dugc Iuong DL Ion
nhung c6 do chinh xac thap hon

» Gi1am sat tu xa tan dung dugc co so tr1 thire va cai
thién do chinh xac so v61 hoc khong giam sat

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Snowball

[ Cac vi du mau } *LTim cac vi du mau trong van ban}\

[ Sinh ra vi du mau moi 1 [ Gan nhan cac thuc thé

Sinh mau trich rut f/

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

[ Bb sung bang }
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Cac vi du mau

« Do ngudi dung cung cap
» Sau do hé théng tu dong trich rut ra tr van ban
= VD: Quan h¢ <tap doan, tru s¢>

« <Microsoft, Redmond>

= <Exxon, Irving>
« <IBM, Armonk>

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
sl = O1C T
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Tim cac vi du mau trong van ban

= “Hé thong may chu cua Microsoft nam o tru s&
chinh Redmon”

« “Exxon, Irving dang dan tro thanh tap doan dau
khi...”

= “Tin d6n rat nhan vién khoi Iraq dén tir try so chinh
cua Exxon, Irving...”

= ... vra nhan duoc email tir tru sé chinh ciia Boeing
& Seattle.”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Gan nhin thuc thé

. “Hé thong may chu cuia <ORG> nam ¢ try sd chinh
<LOC>”

« “<ORG>, <LOC> dang dan tré thanh tip doan dau
khi...”

= “Tin d6n rat nhan vién khoi Iraq dén tir try so chinh
cua <ORG> <L0OC>...”

» ‘... vira nhan duoc email tur tru s& chinh cuia <ORG>
6 <LOC>.”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Sinh 5-tuple

» O-tuple: <trai, the 1, gitra, the 2, phar>

= Trai: k tir & bén trai cung véi véc-to trong so
« Thé 1: thuc thé thir nhat

« Gifra: cac tir & giira cung vdi véc-to trong sb
« Thé 2: thuc thé tht hai

= Phai: k tir & bén phai cung vo1 véc-to trong soO

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Sinh 5-tuple (tiép)

{<tru so, 0.6>, Microsoft {<nam, 0.6>,

<chinh, 0.3>} <&, 0.95) Redmond

T~ N\ S

<trai, thé 1, giira, thé 2, phai>

VIEN CONG NGHE THONG TIN VA TRUYEN THONG



Sinh 5-tuple (ticp)

nin ﬁ 0 ??:} ORG {<2§:né _%’f;’ Loc
<ch|’n{h<,tz)u.3sf,”<oc.g; 0.5>} ORG {</,0.7>} LOC
<chfn{;,tﬁ§3’fc'gz,’ 0.5>) ORG {<&, 0.95>} LOC

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
33



Sinh mau trich rat

Cho 2 5-tuple c6 cung thé tag, va tag,:
- t={l, tag,, m, tag,, r}
« t'={l, tag,, m’, tag,, I’}

Do twong dong: match(t, t*) =1-I’+ m-m’>+ r-r’
Phan cum céc 5-tuple dua trén d6 tuwong dong

V&1 mo1 cum, 1ay centroid cua ¢ lam mau trich rat

p=Al, tag,, m, tag,, r }

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Sinh ra vi du mau mo1

Algorithm GenerateTuples(tap mau)
1. foreach doan € tap van ban do
2. {<o, I>, <l t,, m, t,, r>} = CreateOccurrence(doan);
3. T. =<0, I>;
4. Simg,, = 0; )
5. foreach p € tap mau
6. sim = Match(<l, t;, mg, t,, r.>, p);
7. if (sim=71_ )then
8. UpdatePatternSelectivity(p, T,);
9. if (sim 2 Sim_,) then
10. Simg,, = sim;
11. PBest =P
12. endif
13. endif
14. endfor
15. if (Simg 2 T, then
16. CandidateTuples[T.].Patterns[P ] = Simg
17. endif
18. endfor
719./ return CandidateTuples; \
&=yl VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Panh gi1a mau

= V6i moi vi du <org, loc>, phan loai
= Positive néu da ton tai vi du mau
= Negative néu ton tai vi du mau <org, loc’>
= Unknown néu <org, *> chua ton tai

D0 tin twéng cua mau P:

P.positive

conf(P) =
P.positive + P.negative

P.positive: s6 vi du positive khdp voi P

= Pnegative: so vi du negative khép véi P

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia vi du

« D0 tin tudng cua vi du T = {org, loc}

P

Conf(T)=1-]] (1 (Conf(R,)  Match(C;, P;)))
i=0

« P={P.} la tap cac mau sinhravidu T

« C. la 5-tuple tmg voi doan van ban khop véi P, voi 4o
twong ty Match(C,, P.)

= Tap vi du mau = {T| Conf(T) > T}

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Uu, nhuoc diém

« Uu diém:
« Tan dung dugc dir 1iéu khong ¢6 nhan
« Chi can mot s it vi du mau goc
« Nhuoc diém:
= Van yéu cau gan nhin thi cong tir nguoi ding
= Qua trinh lip dan dén suy giam chat luong

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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4. G1am sat tu xa

» Freebase 1a co so tr1 thirc 1on va co chat lugng vé
quan h¢ gitra cac thuc thé

» Freebase dugc xay dung tir Wikipedia

« G1am sat tu xa:
« Freebase gidm sat qua trinh trich rt quan hé tir van ban
= Freebase + corpus = dir li1€u c6 nhan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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MO hinh giam sat tu xa

— {<entity,, relation, entity,>}

I match
Freebase

Sentence 1: .... entity,.... entity,....

> Sentence 2: .... entity,.... entity....
o
Sentence n: .... entity,.... entity ...

~ {features}

> ({features}, relation)

_/

{<entity,, relation, entity, >} — ({features’}, relation)

{<entity,’, relation, entity, >} — ({features”}, relation)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

‘ BO PHAN LOAI DA LOP f: {relation,, relation,, ..., relation_}
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Mo hinh giam sat tir xa (tiép)

{<entity, entity >}
I match

Sentence 1: .... entity,.... entity,....
Sentence 2: .... entity,.... entity....

Sentence n: .... entity,.... entity ...

=h| s=ems \/IEN CONG NGHE THONG TIN VA TRUYEN THONG

~ {features}

— _/

> PREDICT: f({features})

41



Tap dac trung

« Nhitng tir va POS & giita hai thuc thé va PoS
« Thi tu cia hai thuc thé
« TuvaPOS cua k tu ¢ bén trai

« Tt va POS cua k tor & bén phai
« Loai thuc thé
= Duong di gitra hai thuc thé trén cay phu thuoc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ = = >
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Quan h¢ phu thudc

nmod
punct
nsubj
NN (PUNCT] (NNP/ [@B)** \WBY ey ™™
- —_—— A 'F—JT —_—
HOm qua , Appleda ra mat Iphone 8
nsubj nmod ~\\
A N VE V=1 e NI 1) DR TV
. e — f———
Téng _théng Obama da dén tham Van Miéu tai Ha NOI

=== \/|EN ONG NGHE THONG TIN VA TRUYEN TH
K| aﬁl)hnl BKTree ank BuﬁI ing a Viethamese epend’gncy treebank”. LREC 2018.

http: //45 117.171.213/bknlptool/ 43



http://45.117.171.213/bknlptool/

5. Phan giai dong tham chicu

= Phan giai dong tham chiéu 1a qua trinh phat hién mot
cap tir hay cum tur trong van ban chi dén cung mot
thuc thé

« Pong tham chiéu 13 hién tuong pho bién trong ngén
ngu

« Phan giai dong tham chiéu c6 vai tro quan trong véi
cac irng dung khai pha van ban

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac loai dong tham chiéu

« Pai tir 1am chu ngir: “Co ta dang hoc truc tuyén”
« Pai tir lam tan ngit: “Hay lién lac v4i anh ay ngay’

« Dai tir s¢ hitu: “Lich trinh cua chdng ta da dugc
thong nhat”

« “Anh ta tu lam kho minh”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

b
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Cac loai dong tham chiéu (tiép)

= Tén r1eng “Thii twéng Nguyén Xuin Phiic tuyen
bo g1an cach xa ho1. Thua tu’O’ng Phuc cling yéu cau
nguo1 dan tu giac thuc hién cac quy dinh.”

» Apposition: “Pham Nhat meg, Chu tich
Vlng roup 1a mot trong sb cac ti pht deO’c Forbes néu
ten.”

« Dong tr ‘13’ : “Park Hang Seo la HLV truwéng doi
tuyen bong da nam Viét Nam.”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac loai dong tham chiéu (tiép)

« Nhom nguoi; “May Trang tuyén bo tai hop. Nhdm
du dinh ra mat album md1 dau nam sau.”

« Thudc tinh - gid tri: “Gia ¢6 phiéu VIC la 94.800
VND”

« Thir tu: “IBM va Microsoft 1a nhitng irng ctr vién
cuol cung, nhu:ng dai dién nha dau tu uu tién ong cw
vién thwr hai.”

= B0 phan - toan thé: “Vinfast méi ra mat dong xe
mai. By truyeén dong st dung cong nghé CVT vo
cap tién tién.”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac phuong phap truyén thong

» Tap trung vao dai tur 1a loai xuat hién pho bién nhat
= Dung thong tin ngdn ngit dé phat hién cac irng cur
vién dang trudc
» Loal bo cac irng cu vién dua trén tinh chat nhu gio
tinh, sO it sO nhiéu, ...
» Tinh diém cac img cu vién
= So khép

] Luﬁt
» Hoc may

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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P2 dua trén mang no-ron

= Han ché str dung cac dic trung phic tap

« Han ché sir dung phan tich ct phap

« Tan dung biéu dién hoc trudc

m ThéCh thl'l’CZ
« St dung thong tin thay thé cho thong tin ct phap
= Biéu dién cum tu, nglt canh

. Phan giai dong tham chiéu ban chat 1a mot bai toan phan
cum cing trong pham vi van ban

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Kién truc mo hinh

General Electric Electric said the the Postal Service  Service contacted the the company

Mention score ( sm)

Span representation (g)

Span head (&)
Bidirectional LSTM (x™)
Word & character
embedding (x)
General  Electric said the Postal Service contacted the company
. "'- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
50

Lee et al. “End-to-end Neural Coreference Resolution”. EMNLP 2017.



Kién trac mo hinh (tiép)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Softmax (P(y: | D))

(the co the compan
Coreference o enera]pgl]ecm-:) @ @ ’ the Postal gewlce)
score (s)

Antecedent score (s,)

Mention score (sg)

General Electric the Postal Service the company
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Phat biéu bai toan

« MOt van ban D gém mot chudi cac tur W, W2,..., Wy
= DchirtaN = T(T+1)/2 doancododaita 1 to1 T
. Cac doan duoc sap Xep theo vi1 tri cua tu bat dau

START(I) cac doan co cung tu bat dau duoc sap xép
theo vi tri cua tir két thuc END()

« V6i moi doan I, tim doan ] dimg trudc no thé hién
mot thuc thé ma i tham chiéu téi: j = Y.

» Néu i khong tham chiéu t&i doan nao, Y, = ¢

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang dau vao

= Biéu dién tur:
« Két hop Glove 300 chiéu va Turian et al. (2010)
» OOV: Véc-to 0

» Bi1éu dién ki tu dua trén CNN:
= Ki tu dau vao c6 8 chiéu
« Céc ctra sO {3, 4, 5} ki tu, mdi cira s6 ¢6 50 bo loc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Biéu dién ki tu dua trén CNN

Paddmng P | a y 1 n g Padding

Char 10t 1Tttt rtrtrt 1o

Embedding [~ — [ 1 11 11— [ [

Convolution

Max Pooling

Char
Representation

) ni“- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
b PV
from Xuezhe Ma and Eduard Hovy. “End-to-end Sequence Labeling via Bi-directional LSTM-CNNs-CRF”. ACL 2016
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Bi€u dién nglr canh

« Biéu dién tir duoc dua vao hai mang LSTM
= LSTM tién: Thé hién phu thudc cua tur hién tai vao cac tu
phia trudc trong cau
« LSTM Iui: Thé hién phu thudc cua tir hién tai vao cac tu
phia sau trong cau
= Biéu dién cudi cung 1a ghép ndi cua hai biéu dién nay

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Bieu dién doan

g = |x START(iy ¥ END(z)’ X, O(1)]

k
= XSTART() - Biéu dién cua tir dau tién

. X' : Biéu dién cta tir cudi cung

END()’
X Bleu dién “mém” cla tir chinh trong doan dua trén
co ché chu N

« @(i): Biéu dién d6 dai cua i (s tur trong i)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Biéu dién “mém” cua tu chinh

Qp = Wy, - FFNN, ()
exp(ay)

END(i)

S exp(ax)

k=START(%)

a;t =

END(i)

Li = E At - LTt

t=START(%)

4 4

= FNNN : Mang no-ron tién hoc trong so chu y
= W : Trong sO lién két cua FNNN_
. O Pau ra cla mang FNNN_tai tho1 diém t

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tinh diém mention

= S (1) : WmN- FFENN_(9.)

=« ¢.: Biéu dién cua doan |

= FNNN_: Mang no-ron tién tinh diém mention
= W_: Trong s0 lién két ciia mang FNNN_

. 3
) o= gn g VIEN CONG NGHE THONG TIN VA TRUYEN THONG
[ e wwon | :Q'L | i i
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Tinh diém twong dong

.« 5,0, §) = w, - FFNN,([g, g, ; * g, ©(i, {)])
= FNNN_: Mang no-ron tién tinh diém tuong dong giira
hai doan i va |

= W_: Trong sO lién két ciia mang FNNN,
g; ° 9;: Phép nhan vec-to tung thanh phan

®(i, j): Biéu dién thong tin ngudi nodi va gidi tinh, va
khoang cach gitra hai doan i va j

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Ham 101
N
P(y,...,yn | D) = ]| P(vi | D)
1=1

— exp(s (3‘1 yz))
i=1 Zy'E}’{z’) exp(s(i,y’))

« X4c suat bién cta cac doan thé hién cac thuc thé
= S(I, y.): Kha ndng I tham chiéu tdi Y,

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Danh gia

Avg.F1 A

Our model (ensemble) 69.0 +1.3
Our model (single) 67.7

— distance and width features 63.9 -3.8
— GloVe embeddings 65.3 2.4
— speaker and genre metadata 66.3 -1.4
— head-finding attention 66.4 -1.3
— character CNN 66.8 -0.9
— Turian embeddings 66.9 -0.8

( p -
{ % y E 6 E o A E 8
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Panh gia (tiép)
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Panh gia (tiép)

(A fiFf€ in a Bangladeshi garment factory) has left at least 37 people dead and 100 hospitalized. Most
of the deceased were killed in the crush as workers tried to flee (the l&##) in the four-story building.

A fire in (a Bangladeshi garment factory) has left at least 37 people dead and 100 hospitalized. Most
of the deceased were killed in the crush as workers tried to flee the blaze in (the four-story building).

We are looking for (a Fégion of central Italy bordering the Adriatic Sea). (The amea) is mostly
mountainous and includes Mt. Comno, the highest peak of the Apennines. (lf) also includes a lot of
sheep, good clean-living, healthy sheep, and an Italian entrepreneur has an idea about how to make a
little money of them.

(The flight affendants) have until 6:00 today to ratify labor concessions. (The pill§#8’) union and ground

crew did so yesterday.

(Prince Charles afd his new wife Camilla) have jumped across the pond and are touring the United
States making (El€i¥) first stop today in New York. It’s Charles’ first opportunity to showcase his new

4 wife, but few Americans seem to care. Here's Jeanie Mowth. What a difference two decades make.
(Charles and Diana) visited a JC Penney’s on the prince’s last official US tour. Twenty years later
here’s the prince with his new wife.

Also such location devices, (some Ships) have smoke floats (§li§) can toss out so the man overboard
will be able to use smoke signals as a way of trying to, let the rescuer locate (HNEHi).

% y ¢
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