DAIHOC

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

BAIl 6: KHAI PHA
QUAN PIEM



NO1 dung

1. Céc bai toan trong khai pha quan diém

2. Phan loai cam xuc khong giam sat

3. Phan loa1l cam xuc ¢6 giam sat
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1. Céc bai toan trong khai pha quan diém
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Opinion
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Cac ung dung

Cham soc khach hang
Quang cao, marketing
Tin nhiém xa hdi, ta1
chinh ca nhan

An ninh quoc phong
Van dong tranh cur
Chinh sach xa ho1
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ﬁ SOJCT VEN CONG NGHE THONG TIN VA TRUYEN THONG

Bai toan 1: Phan loai cam xuc

Phan loa1 binh luan, danh gia vao mot trong ba 16p:
« lich cuwc
« [IEU CcuwC
= Trung tinh

“BPhone 3 chat dén turng chi tiét.”




Bai toan 2: Tém tat quan diém

= Bao gobm hai bai toan con:
» Xac dinh khia canh
» Phan loai cam xuc vdi1 tiung khia canh

positive  Picture Battery

Foom

Size

H

Weight

negative

.. *
SR £
5

SCIC

Digital Camera 1

L

: (A) Feature-based summary of opinions on a digital camera
T VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Bai toan 3: So sanh quan diém

« So sanh quan diém
» Doi tuong A va doi tugng B
. Doi tuong A va doi turong B trén khia canh S
« Doi twong A véi cac d6i tuong khac

positive  Picture  Battery  Zoom Size Weight
- & I i I
negative Digital Cameral [_]  Digital Camera2 [

(B) Opinion comparison of two digital cameras




Bai toan 4: Tim kiém quan diém

» Tim ki€ém quan diém (cua mot chu the) vé mot doi
twong

= Dua trén kién tric may tim ki€ém

Type in a word and we'll highlight the good and the bad
"united airlines" Search | Save this search

Sentiment analysis for "united airlines"

Sentiment by Percent Sentiment by Count

iliacobson: OMG... Could @United airlines have worse customer service? W8g now 15 minut
Prstisd 2 hours 830
12345clumsyB783: | hate United Airlines Ceiling!!! Fukn impossible to get my conduit in this d
Eosied & hours 899
EMLandPRGEelgiu: EML/PREG fly with Q8 united airlines and 24seven to an exotic destinatiol

Posted 2 hours ago

T VIEN CONG | CountAdam: FANTASTIC customer service from United Airlines at XNA today. |s tweet maore,




Bai todn 5: Loc quan diém

San pham toi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




2. Phan loai cam xuc khong giam sat
2.1 Phan loai cam xuc

Cam xuc

Tinh cam
hwéng noi

Tinh cam
hwéng ngoai

Tam trang

Thai do

Tinh cach

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Vi du

Thét vinh dw va tw hao cho téi khi dwgc xem bong da Viét
Nam choi & sdn World Cup

Nur Farahain con noi tiéng la gido vién than thién va hoa
dong voi hoc sinh.

Thi sinh hdi hép, guc trén ban vi mét mdi
Hét long vi nha chéng nhung téi van bi me chéng ghét

Em tw thdy minh kh& ndng ddng, biét dan.

tich cwc

tiéu cuc
tiéu cuc

tich cwc
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Phat biéu bai toan

e YEu cau nhan dién cam xuac cua mot chua the do1 voi
doi twong dugc nhac dén trong van ban

 Don gian hoa bai toan vo1 gia thiét chi thé va doi
twong da biét

Van ban Cam xuc
Logitech pln trdu théi réi, mua 1 con B175 cui ma cuc pin theo Tich cuwc
chuét 3 ndm chuwa phai thay! ai ché thi ché chir toi thdy chudt

Logitech xai hoi bj thich !

Hang cui bdp gia dat. Lai con nhéi iphone dé loa bén dudi nira. Tiéu cuc
Pang dung Logitech G502 ma nhin thay con nay ma....... Trung tinh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac phuong phap phan loai cam xuc

Phwong phap Y/ccosétri  Y/ctuy chinh Y/c dir liéu

thire theo linh vec  huan luyén
N A A
T dién W 4 'V 4 @

cam xuc
Khéng giam sat % ;@ %

Coé giam sat @ Qf Qf

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan loa1 cam xuc dua trén tu dién

thwec_sw rat sor tra_sira trdn_chéau . hau_hét

nguyén_liéu ti» trung_qudc voi gid rat ré

qudn tra_sdra no toan lay trung quoc moi

pos =2
neg = 3

score:pos-neg:2—3:-]]<0

TIEU CUC

ctra_hang toan nhap

lam
|4i cao vi thué mat_bang

) : ko nh

Sentiment lexicon

SQ negative
ré positive
|&i positive
dat dé negative

can nhac negative

|"- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
https /[github.com/stopwords/viethamese-stopwords
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Phan loai cam xuc dua trén hoc may co giam sat

Van ban
c6 nhan

Van ban

c6 nhan

|

[Gén nhan }

|

A 4

Tién x& ly Mo hinh
van ban hda

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

Y

Van ban
goc

H Dw doan

_‘[ banh gia

A

Piém tich cyc

Diém tiéu cuyc
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2.2 Phan loai cam xuc khong giam sat

« P. Turney. “Thumbs Up or Thumbs Down? Semantic
Orientation Applied to Unsupervised Classification
of Reviews”. ACL’02

» Thuat toan:
« Bl. Trich rat cac cum tr cam xuc
« B2. X4c dinh xu huéng cam xtc
« B3. Xac dinh cam xuic cua van ban

« Ap dung vao dir liéu tiéng Viét

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B1l. Trich rat cac cum tu cam xuc

« Xac dinh cac mau ngdn ngit cd tiém ning thé hién
cam XUc:
= NN+JJ: Tinh tir theo sau danh t (‘mdy moi’)
» RB+JJ: Tinh tir theo sau mot pho tir (‘rat tot’)
« RB+VA: Tinh dong tir theo sau mot pho tir (‘rat khoe’)
« RB+VB: Pong tir theo sau mot pho tir (‘rat muon’)
= VB+RB: Pho tur theo sau mot dong tu (‘chay muwot’)

= YEu cau van ban dugc gan nhan tu loai

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B1l. Trich rut cac cum tor cam xuc (tiép)

T thiw nhat T the hai

NN JJ
RB JJI/IVA
RB VB

Thwe_sw la minh rat so tra_sira tran_chau . Hau_hét cdc cira_hang toan
nhap nguyén_liéu twr trung_quéc véi gia rat ré , vi minh cé thang ban né ciing
lam qudn tra_sdra no toan lay tur trung_quéc . Thé méi c6 1ai cao vi thué
mat_bang rat dat_dé roi . Nén cdc ban hdy cadn_nhac c6 nén dang tra_sira ko
nhé

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B1l. Trich rut cac cum tor cam xuc (tiép)

T thiw nhat T the hai

NN JJ
RB JIIVA
RB VB

Thwe_sw la minh rat/RB so/VB tra_sira tran_chau . Hau_hét cdc cira_hang
toan nhap nguyén_liéu tor trung_quéc véi gia rat/RB ré/VA , vi minh ¢6 thang
ban né ciing lam quan tra_sira né toan lay tie trung_quéc . Thé méi cé 14i/NN
cao/JJ vi thué mat_bang rat/RB dat do/VA roi . Nén cdc ban hdy cadn_nhéc cé
nén dung tra_si¥a ko nhé

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B2. Xac dinh xu huéng cam xuc

= V&1 moi cum tur t da trich rat, can xac dinh xu hudéng
cam xuc cda cum tir nay, SO(t)

« (14 thiét:
« ‘tot’ ¢6 xu hudng cam xuc tich cuc
= ‘kém’ ¢6 xu hudng cam xuc tiéu cuc

« SO(t) = sim(t, ‘#6¢) - sim(t, ‘kém’)

16t t ‘kém’

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B2. Xac dinh xu hudng cam xuc (tiép)

» Xac dinh d¢ twong tur cua hai cum tu dua trén kha
nang dong xuat hién trén mot tap van ban 16n
« Tap van ban Ién: Van ban Web

» Kha ning dong xuat hién: Pointwise Mutual Information
(PMI)

« SO(t) = PMI(t; ‘tot’) - PMI(t; ‘kém’)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B2. Xac dinh xu hudng cam xuc (tiép)

PMI(t,; t,) = Prity )~ Pritlt)  PriGlt)
v Pr(t,)Pr(t)) Pr(t,) Pr(t,)

P(t,): Xac suat xuat hién t, trong tap van ban
P(t,| t,): Xac suat x/h t, néu t, da x/h

P(t,| t,) = (count(t, t,) + 1) / (count(t,) + V)
P(t,) = (count(t,) + 1) / (sum, count(t’) + V)

V: kich thuwoe tr vieng

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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B3. Xac dinh cam xuic cua van ban

« G/s van ban d gém tap cac cum tu cam xac T duoc
trich rut to budc 2

« V6imoit e T, tinh SO(t)

= Xu hudng cam xUc cua van ban

SO(d) = sum, _.SO(t)

« SO(d) > 0: Van ban c6 cam xuc tich cuc

« SO(d) <0: Van ban c6 cam xuc ti€u cuc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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3. Phan loai cam xuc co giam sat

=« Yoon Kim. “Convolutional Neural Networks for
Sentence Classification”. EMNLP 2014

« Sur dung mo hinh CNN dé phan loai cac binh luan

« Su dung tir nhung duogc huan luyén trudc trén mot
tap van ban 1on lam véc-to biéu dién tur

« Ghép noi b1eu dién tir theo tht tu trong vin ban dé
[am tin hiéu dau vao 2D cho CNN

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Word2vec

» S dung mang no-ron dé hoc tac vu mo hinh ngon
ngu:
« CBOW: Dung cac tr xung quanh trong mot cua so6 dé du
doan tur trung tam
= SKip-gram: Dung tir trung tap dé du doan cac tir xung
quanh
» Tan dung duogc luong 16n dir 1i€u hoc ma khong can
gan nhan (1)

= Sinh ra bi€u dién dang véc-to cua tu thé hién dugce
mot sO quan hé ngitr nghia

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Xck

o= e VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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CBOW (tiép)

Tang dau vao gdbm V no-ron biéu dién céc tir trong
ngir canh theo dang one-hot

Tﬁng an gém n no-ron

Tang dau ra gom V no-ron dung dé du doan ra tur
trung tam

Trong so gitra tang dau vao va tang an sau khi hoc
duoc dung lam bang tra bi€u dién cua tur

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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King — queen = man - ...

= Véc-to bicu dién ‘king’: a
« Véc-to biéu dién ‘queen’: b
« Véc-to biéu dién ‘man’: X

= Tinhvéc-tod=a-b+c

« Tim tir d” ¢6 khoang cach (Euclide, cosine) to1 d la
gan nhat: d’ ~ ‘woman’

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ = ‘-—
s = 1T T
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Truc quan hoa bi€u dién tur

Country and Capital Vectors Projected by PCA

2 T T . T T T T
Chinas
Beijing
15 | Russiac .
Japan«
Maoscow
1 - -
Turkey Ankara ~*Tokyo
05 -
Poland:
0k Germany« -
France ANarsaw
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05 | Italy: Paris .
sAthens
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SKip-gram

Output layer

[N sEeNs]|

INPUT PROJECTION  OUTPUT
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Kién truc mo hinh

wait L]
for -
the e &

video —t ]

do - :*_
rent _ .

lt R T LT N P T PSS —— I- _

| | | | l | l |

n ¥ k representation of Convolutional layer with Max-over-time Fully connected layer
sentence with static and multiple filter widths and pooling with dropout and
non-static channels feature maps softmax output

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang dau vao

. X € R* 1a biéu dlen lién tuc cua tir thir |

« DPuoc khéi tao ngu nhién va trong s6 dugc cap nhat trong
qué trinh hoc

« Puoc khai tao dua trén bicu dién duoc hoc trude trén mot
tap van ban 1on
» Duogc cap nhat trong qua trinh hoc
= “DoOng bang” trong qua trinh hoc
= Van ban dau vao gom cac tu X, X,,..., X theo thir tu
= Bi€u dién cua van ban ]la ghép nd1 bi€u dién cua cac
tur theo ding thir tu xuat hi€n trong van ban

Xip =X1EXo D ... D5 Xy,

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang nhan chap

« Mdi bd loc w € R™ quét trén mot ctra s0 gom h tir
lién tlep X...., d¢ sinh ra mot dic trung c

= Chiéu rong cua cira so: h
= Chiéu cao cua cira so = chiéu cta tir nhiing

= Moi bd loc sinh ra mdt ban do dic trung ¢ € R"-M! ¢
=[C;, Cpy .., C il

= f(W-Xgiqyn—1+Db).

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang pooling

» VOI moi ban do dac trung C, ap dung max pooling de
lay gia tri 16n nhat

« Ap dung céc ctra so h € [3, 4, 5]
« Ung véi mdi gia tri ciia h co 100 bo loc

« Tong sO no-ron & tang pooling: 100 x 3 = 300

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tang lién két day du

« Ki thuat diéu chinh: Ap dung drop-out tai tang
pooling v ti 1€ drop-out p = 0.5
« SO no-ron ¢ tang dau ra:
« 2: chi xét nhan tich cuc va tiéu cuc
« 3:tich cuc, trung tinh, ti€u cuc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ P Pl
sl = O1C T
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Tap DL

» MR: Binh luan phim véi mdi binh luan 1a mot cau.
Gan nhan tich cuc/ti€u cuc

» SST-1: M0 rdng cua tap MR vé1 5 nhan (rat tich cuc,
tich cuc, trung tinh, ti€u cuc va rat ti€u cuc)

» SST-2: Twong tu SST-1 nhung loai bo nhan trung
tinh va chi co hai nhan tich cuc va tiéu cuc

» CR: Danh gia san phém. Gan nhan tich cuc/tiéu cuc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac mo hinh

= CNN-rand: T nhiing dugc khdi tao ngau nhién va
cap nhat trong qua trinh hoc

» CNN-static: Su dung tur nhung hoc trudc tu
word2vec, bleu dién tir (bao gom cac tur OOV duoc
khéi tao ngau nhién) dugc gilt nguyén trong so

» CNN-non-static: Biéu dién tir khoi tao bang
word2vec duogc tinh chinh trong qua trinh hoc

« CNN-multichannel: Két hop static va non-static

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Két qua thuc nghiem

Model MR | SST-1 | SST-2 | Subj | TREC| CR | MPQA
CNN-rand 76.1 45.0 82.7 | 89.6 | 91.2 | 79.8 | 83.4
CNN-static 81.0 | 45.5 86.8 93.0 | 92.8 | 84.7 | 89.6
CNN-non-static 81.5 | 48.0 87.2 93.4 | 93.6 | 843 | 89.5
CNN-multichannel 81.1 474 | 88.1 | 93.2 | 92.2 | 85.0 | 894
RAE (Socher et al., 2011) T7.7 | 43.2 82.4 — — — 86.4
MV-RNN (Socher et al., 2012) 79.0 44 .4 82.9 — — — —
RNTN (Socher et al., 2013) — 45.7 85.4 — — — —
DCNN (Kalchbrenner et al., 2014) — 48.5 86.8 — 93.0 — —
Paragraph-Vec (Le and Mikolov, 2014) — 48.7 | 87.8 — — — —
CCAE (Hermann and Blunsom, 2013) 77.8 — — — — — 87.2
Sent-Parser (Dong et al., 2014) 79.5 — — — — — 86.3
NBSVM (Wang and Manning, 2012) 79.4 - — 93.2 - 81.8 | 86.3
MNB (Wang and Manning, 2012) 79.0 — — 93.6 — 80.0 | 86.3
G-Dropout (Wang and Manning, 2013) || 79.0 — - 93.4 — 82.1 | 86.1
F-Dropout (Wang and Manning, 2013) || 79.1 — — 93.6 - 81.9 | 86.3
Tree-CRF (Nakagawa et al., 2010) 77.3 — — — — 81.4 | 86.1
CRF-PR (Yang and Cardie, 2014) — — — — — 82.7 —
SVMy (Silva et al.. 2011) - - - — 950 | - -

3/



Tinh chinh ttr nhing

Most Similar Words for
Static Channel | Non-static Channel
good terrible 2,500 2,500
bad terrible horrible / entire lush
horrible lousy jez beautiful
lousy stupid changer terrific
great nice decasia but
good bafz’ decce?nr , aby‘rm.aﬂy dragon
terrific solid demise a
decent terrific valiant and
oS not
' ca never
ireland nothing
wo neither
B _ISOJCT ViEN CONG NGHETHONG TIN VA TRUYEN THONG
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