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Céac bai toan thanh phan

« 1. Trich rat khia canh
= “The voice guality of this phone is amazing”
= “l love this phone” (khia canh GENERAL)

« 2. Phan loail cam xuc muc khia canh

= “The voice quality of this phone is amazing” — TICH
CUC
= “I love this phone” — TICH CUC

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Phan loal cam xic muc khia canh

» Hudng ti€p can hoc co giam sat
= Dua trén ct phap phu thudc dé trich rat dic trung cu phap
« Dat két qua cao nhung khoé diéu chinh vao linh vuc méi

« Huong ti€p can dua trén tur di€n
= Dat két qua cao trén nhiéu linh vuc

= Tuy nhién can c6 hi€u bi€t vé ngdbn ngtr va linh vuc, su
dung nhicu luat

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




NO1 dung

OB =

SUr dung cay tri thirc cam xuc

Phan tich cam xuc trén twitter

Phan tich cam xuc trén mang xa hoi
Phat hién & gan thuc thé

Khai pha cau so sanh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




[1] St dung cay tr1 thirc cam xuc

« Phan loai phan cap dua trén ki thuat hoc phan cap

= Cay tr1 thtrc cam xuc (SOT):
. Thé hién moi lién hé cha con gitta cac khia canh trong
mién
« Mbi khia canh di kém véi cac nit thé hién cdm xtc doi véi
khia canh do

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Minh hoa cay tr1 thirc cam xuc

camera + design and usability
a—
weight + weight - interface + @ @ interface -

menu + menu - button + button -

design and usability -

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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SOT

« T(V,V', v, T)

« V: nat goc thé hién thudc tinh v

= V' nut tich cuc timg vo1 thudc tinh v

= V7: nut tiéu cuc ing vé1 thudc tinh v

« [:tip cac cay SOT concua I: T'v' v™ v, T)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




HL-SOT

« Caux € X, X=R¢
= Tap cac nut trong cay: Y = {1, 2, ..., N}
» Véc-tonhdncuax:y ={y,, ¥,, ..., ¥t € {0,1}"

« VIEY,
- Y, =1 néu X dugc gan nhan boi bd phan loai ctia nut |
= Y. =0 néu X khong dugc gan nhin bai bd phan loai ciia nit
i

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phat biéu bai toan

« Yy € {0,1Ndap ting mot cdy SOT khi va chi khi
« MMEY, V] €EA(): neuyI = 1thi y; = 1, trong do A(i) la tdp
cac nut to tiéen cua i

« Go1 tap hop cac véc-to nhan dép ung SOT la ¢

« Hoc mo hinh phan loai phan cap f: X — rdé sinhra
véc-to y cho mdi van ban dau vao X sao cho y thoa

man SOT

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




HL-SOT

= Yy =1(x) =g(W-Xx)
— T
« W=(w,, .., vyN) |
= W la trong s6 cua bo phan loai tuyén tinh cta nuit |
= Y. =W x>0, néu i 1a nat goc hoic Y, = 1vél V) €
A(1); nguoc laiy, =0

» 0. la ngudng cua bd phan loai cua nit |

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Hoc tham s6

« Cho tap DL huan luyén D={(r,I)|re X, 1 € Y}
= Ma tran trong s6 W duoc khéi tao =0
= Vec-to ngudng 0 dugc khdi tao =0

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Hoc tham s0 (2)

= VO1mot vi du r, trong s6 dugc cap nhat nhu sau:

T Ty—
wi = (I + Si,Q(i,t—l)Si:Q(i,f—l) + 7y ) !

.
XS;.Qeit—1) Uiy liias s lisigi ., 1))
« |, ma tran dinh danh

« Q(i, t-1): s6 lan cha cua nut i dugc gan positive trudc
do

- 5, Q1) =iy 1 Q(itl)]
» Chi cap nhat trong s0 W; , cua nhirng nuat 1 ¢6 nut cha
duoc gan positive

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

12



Hoc tham s0 (3)

Cap nhat ngudng cua b phan loai

Hf—i-l = 0 + E(i}f't - "I'F't)r
trong do € 1a mot s6 duwong nho dé diéu chinh toc do
cap nhat

B0 phan loai du doan dtng, khong can cap nhat

Néu gan nham thudc tinh 13 positive, can tang
ngudng 0

Néu bo sot thudc tinh (gan negative), can giam
nguong 6

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Giai thuat hoc tham s6

Algorithm 1 Hierarchical Leaming Algorithm HL-SOT

ok W

SN

10:
11:

INITIALIZATION:

: Each vector w; 1,7 = 1,..., N of weight ma-

trix W7 1s set to be () vector
Threshold vector 6, is set to be 0 vector
BEGIN
fort =1,...,|D| do

Observe instance r; € X

fori=1,...N do

Update each row w; ; of weight matrix

Wi by Formula 1

end for

Compute gy, = f(ry) = g(W; 1)

Observe label vector [,, € Y of the in-
stance ¢

Update threshold vector #; by Formula 2
end for
END

y

-
0

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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[2] Phan tich cam xuc trén twitter

« Tweet chira t6i da 140 ki tu

= 2011: Twitter c6 190M ngudi dung, moi ngdy co
65M tweet

» Nguoi1 dung co xu hudng bay to cam xuc trén Twitter

« Mot s6 cong cu phan tich cam xuc trén Twitter:
Tweetfeel, Twendz, Twitter Sentiment

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tinh chat cac tweet

» Tweet thuong ngan va nhap nhang hon so véi binh
luan san pham
= Binh luan thu:()’ng d3 biét do1 turong dugc danh g1a

trong khi d6 can xac dinh doi twong duoc danh gia
trong tweet

. Cac tweet lién quan cung cap thém ngit canh cho bo
phan loai

« Cac phuong phap phan loai khong phu thudc doi
twong khong phu hop vo1 phan loal tweet

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phat biéu bai toan

« Dau vao: Mot tap cac tweet chura d6i tuong can danh
gia
« Dau ra: Phan loai cam xuc ctia mdi tweet dbi véi doi
twrong
. Trung tinh: Khong thé hién cam xuc
« Tich cuc
« Ti1€u cuc

)
U (== VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac budc cua thuat toan

1. Phan loai chu quan/khach quan: Néu tweet dugc
phan loal khach quan — thé€ hi€n cam xtc trung tinh

2. Phan loa1 cam xuc tich cuc va ti€u cuc
3. To1 vu dua trén do th1 gdbm cac tweet lién quan

= Sur dung bo phan loai SVM véi nhan tuyén tinh (cong
cu SVMLight vé6i cac tuy chon mac dinh)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tien xu 1y

= Gan nhan tir loai st dung OpenNLP

« Stemming st dung tir dién gom 20,000 muc tir (vd
‘playing” — “play”’)

« Chuan hoa dua trén luat don gian (vd ‘gooood’ —
‘good’, ‘luve’ — ‘love’)

= Phan tich ctu phap phu thudc str dung Minimum
Spanning Tree

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac dac trung doc lap

« Pic trung ndi dung: tir, dau cau, emoticon, hashtag

» Dac trung tor vung: St dung tr vung cam xuc cua
General Inquirer

« Pay 1a cac dic trung sur dung phod biéq trong cac bd
phan loal cam xuc khong phu thudc do1 tuong

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tap doi twong mé rong

1) Cac cum danh tu
“I am passionate about Microsoft technologies, especially
Silverlight”
2) M6 rong dua trén phan giai dong tham chiéu
“Oh, Jon Stewart. How | love you so.”

3) Top K danh tir va cum danh tir lién quan nhat véi doi
tuong dua trén PMI

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tap doi twong mo rong (2)

p(w,1)
pw)p(t)

PMI(w,1) =log

« p(w,t): xac suat w va t clng x/h trong corpus
« p(W): x4c suat w x/h trong corpus

« p(t): xac suat t x/h trong corpus

«» K =20, corpus chira 20M tweet

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tap doi twong mo rong (3)

4) Tir trung tAm ctia cum danh tir néu PMI 16n hon mot
ngudng cho truoc
“Microsoft technologies” — ‘technologies’

“the price of IPhone” — ‘price’
“LoveGame by Lady Gaga” — ‘LoveGame’

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dac trung phu thugc doi twong

« Goi d6i twong 1a T

« W._arg2: Ngoai dong tu nhan T lam object
“I love iIPhone” — ‘love_arg2’

= W._argl: Ngoai dong tu nhan T lam subject

w._It_arg2:Noi dong tr nhan T lam subject

w._argl: Danh tur hodc tinh tir nhan T lam tur trung
tam (trong cum danh tir)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Pic trung phu thudc d6i tuong (2)

= W._Cp_argl: Danh tir hoac tinh tur dugce lién két voi T
thong qua mot copula (dong tir “to be™)
= W._arg: Tinh tir hodc nd1 dong tir x/h nhu mot cau
doc 1ap va T x/h ¢ cau trude do
“John did that. Great!” — ‘great_arg’

. argl v w.: Trang tir bo nghia cho dong tir nhan T

lam subject
“1Phone works better with the CellBand” — ‘argl v better’

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dac trung phu thudc doi tuong (3)

« Néu dac tru’ng du:()'c bo nghia badi mot tir phu dinh thi
thém tién t6 “neg-"

“IPhone does not work better with the CellBand” —
‘argl v _neg-well’, ‘neg-work_it_argl’

» Tap cac tu phu dinh: not, no, never, nt, neither,

seldom, hardly

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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T6i wu trén do thi

» Chi sir dung n01 dung dé gan nhan cam xuc co thé
khong chinh xac vo1 cac tweet ngan

= St dung thém cac nglr canh sau
« Retweet: Gilt nguyén ndi dung ban dau
» Tweet cua cung ngudi dung c6 chira d6i tuong trong mot
khung thoi gian ngan: Gia st nguoi dung gitr nguyén cam
xuc voi do1 tugng
= Reply: Phan hoi lai tweet hoic dugc phan hoi

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Po6 thi cac tweet

« Nét lién: Tweet clia cung nguoi dung
« Nét dut: retweet

= Nét cham tron: reply
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DPanh gia mo hinh

« Tap céc truy van {Obama, Google, iPad, Lakers,
Lady Gaga}

» DU li€u: 459 tich cuc, 268 ti€u cuc va 1,212 trung
tinh
« Do dong thuan: 86% trén 100 tweet

« | tweet tich cuc - t1€u cuc
= 13 tweet trung tinh - tich cuc/tiéu cuc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia cac dac trung

Features Accuracy (%) Target Accuracy (%)
Content features 61.1 Exact target 65.6
+ Sentiment lexicon features 63.8 + all extended targets 68.2
+ Target-dependent features 68.2 - co-references 68.0
Re-implementation of (Bar- 60.3 - targets found by PMI 67.8
bosa and Feng, 2010) - head nouns 67.3

“No debate needed, heat can't beat lakers or

celtics” (negative by TS but positive by human)

“why am i getting spams from weird people ask-
ing me if i want to chat with lady gaga ™ (positive

by TS but neutral by human)

pa

a
n

OICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG

“Bringing iPhone and iPad apps into cars?
http://www.speakwithme.com/ will be out soon and
alpha is awesome in my car.” (positive by TS but
neutral by human)

“Here's a great article about Monte Veronese
cheese. It's in Italian so just put the url into Google
translate and enjoy http://ow.ly/30Q77" (positive
by TS but neutral by human)
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[3] Phan tich cam xuc tren MXH

« Phan tich cam xuc cac danh gia san pham

» Da ngon ngir: English, French, Dutch

« Tap nhan = {tich cuc, ti€u cuc, trung tinh}

= Su dung cac dac trung ngdon ngtr

= Sur dung cac bod phan loai dua trén dac trung

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dac trung tu vung

« Unigram: Cac tu, token trong cau; loa1 bo cac
stopword (publist.com)

» Stem: St dung giai thuat Porter (vd ‘playing’ —
‘play’)

« Phu dinh: vd “not worth”

» Dac trung van ban: vd “méme si le filma eu
beaucoup de succes, je le trouvais vraiment nul!”
(even though the movie had a lot of success, | really
found it nothing!)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Dac trung cu phap

» Chénh l€ch d6 sau: Gitra dac trung tur va thuc thé
trong cay cu phap nghich dao véi trong s6 cua tur
(English, Dutch)

» Khoang cach duong di: Khoang cach (theo BFS)
gitra dac trung tur va thuc the trong cay ct phap
nghich dao vdi1 trong so6 cua tur (French)

» Khoang cach: Khoang cach gitra tir va thyc thé
nghich dao voi1 trong so cua tu

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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VD dac trung cu phap

» Depth(‘gid’) =1
= Depth(‘Iphone’) =2
» Path distance(‘gia’, ‘Iphone’) = 1

nsubj
nmod
Case
m/— ﬂcr“ﬂ*- -*a““m"w"“—wpum:

Gia cla r:hler: Iphone nay rat dat

. hﬁ'C- VIEN CONG NGHE THONG TIN VA TRUYEN THONG
L BACH K0 | gy

http://45.117.171.213/bknlptool/
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Tinh khac bi¢t ngdn ngtr

» Compound noun: ‘topfilm’ (top movie)

« Composed verb: “tegenvallen, valt tegen” (to be below
expectations), “meevallen, valt mee” (turn out better than
expected)

= “je ne suis pas d’accord” (I don’t agree)

= “L ¢ tro bel cet voitur” (Elle est trop belle cette voiture -
She is too beautiful, this car)

= j’aime ce film (I love this movie) /ce film est bien (this
movie IS good)

de film iIs goed (this movie is good)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cac mo hinh phan loai

. Support Vectors Machines (SVMs): Bo phan loai hoc
cac véc-to ho tro dé phén loai d6i twong thanh hai 16p
sao cho bién 16n nhat (Weka)

» Multinomial Naive Bayes (MNB) B¢ phan loai da
lop dua trén xac suat Bayes voi gia thi€t doc lap xac
suat gitra cac dac trung (Weka)

» Maximum Entropy (ME): B¢ phan loai dua trén cuc
dai hoa do hon don (MaxEnt)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Cascade model

Figure 1: Instantiation of the cascade model used in our experiments.

First level

sentiment/
no sentiment

—
no

prediction:
neutral

predicted class

== "sentiment"?

yes

Second level

positive/negative/
neutral

prediction:

., output second level

classification certainty < threshold

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG

and sentence parsable?

Third level

yes prediction:

— positive/negative/ —> output third level

neutral
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Hoc chu d0ng

» Muc ti€u: Hoc mo6 hinh ¢6 chat [wong tot Vi sO
lwong dit liéu c6 nhan t6i thiéu

» Phuong phap: Lua chon ty dong cac vi du de gan
nhan tu tap khong c¢6 nhan (co6 thé dya trén mot so vi
du c6 nhan gbc)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Lay mau khong chac chan

» Ti€u chi: Chon cac vi du ma bd phan loai da co
khong chic chan. Muc do khong chic chan dua trén:
« Céc bo phan loai xac suat (MNB, ME)
« Khoang cach t6i siéu phang (SVM)
« Muc tiéu:
« Giam du thira trong dit liéu huan luyén

» Cai thién cac vi du nhap nhan (nhiéu cam xtc, cam xuc
khéac nhau d6i véi cac thuc the khac nhau)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tap dir licu
« Binh luin san pham cua nguoi dung va cac bai tin

tirc, danh g14 san pham trén di€n dan, trang tin

« Blog: skyrock.com, livejournal.com, xanga.com,
blogspot.com

» Trang danh gia: amazon.fr, ciao.fr, kieskeurig.nl
= Dién dan tin tirc: fok.nl, forums.automotive.com

= Nhicu: Quang cio, spam, phong cach viét riéng

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Tap du licu (2)

Doi tuong danh gia: 6 t6, phim; thay thé tén bang
nhan chung ‘CAR’ hoac ‘MOVIE’

Loa1 bo cac cau hoi
Phan loa1 cam x(ic murc cau
Do dong thuan: kappa = 82%

Moi ngdn ngit ¢6 2500 vi du trung tinh, 750 vi du
tich cuc, va 750 vi du tiéu cuc

Panh gia dua trén 10-fold cross-validation

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Thiét 1ap thi nghiém

= MO hinh cascade:
 Tang 1: unigram
« Tang 2: + discourse + negation
» Tang 3: + parsed feature
« SC uni-lang (~ tang 2) huan luyén trén toan bo dit
l1iéu
« SC uni-lang-dist bo sung thém déc trung khoang
cach gitra tir va thuc thé
English: MNB; Ducht: SVM; French: ME

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Danh gia

Vai tro cua cac dac trung

Features SVM MNB ME
Unigrams 85.45% | 81.45% | 84.80%
Unigrams & 86.35% | 83.95% | 87.40%
BSubjectivity

Bigrams 85.35% | 83.15% | 85.40%
Adjectives 75.85% | 82.00% | 80.30%

Vai tro cua baqging

Table 4: Results of the the first layer (English corpus) — 10-fold cross-validation.

Features Precision Recall F-measure
neu/not neu | neu/not neu | neu/not neu

Using bagging | 96.05/51.69 62.15/94.06 75.47/66.71

No bagging 88.79/78.07 86.20 /81.87 87.48 /79.92
g SOICT VIEN CONG NGHE THONG TIN VA TRUYEN THONG
b PV



Panh gia (tiép)

Vai tro cua mo hinh
cascade

o= g~ pomem \EN CONG NGHE THON!

(a) English

Architecture Accuracy Precision Recall F-measure
pos/neg,/nen pos/neg/nen pos /neg/neu

Cascade with 83.30 69.09/85.48/85.93 | 55.73/82.40/91.84 | 61.70,/83.91/88.79

layers 1, 2 and 3

Cascade with 83.10 T0.49/87.72/84.61 | 54.13/79.07/93.00 | 61.24/83.17/88.61

layers 1 and 2

5C uni-lang 83.03 69.59/86.77/85.08 | 56.13/79.60/92.12 | 62.14,/83.03/88.46

5C uni-lang-dist 80.23 60.59/7T8.78/86.57 | 59.87/82.67/85.60 | 60.23,/80.68,/86.08

SC uni 82.73 68.01/85.63/85.53 | 58.40/78.67/91.24 | 62.84,/82.00,/88.29

(b) Dutch

Architecture Accuracy Precision Recall F-measure
pos/neg/neu pos /neg/neu pos/neg/neu

Cascade with 69.03 63.51/53.30/72.20 | 42.93/31.20/88.20 | 51.23/39.36,/79.40

layers 1,2 and 3

Cascade with 69.80 66.60,/58.31/71.66 | 41.73,/29.47,/90.32 | 51.31/39.15,/79.92

layers 1 and 2

SC uni-lang 69.05 60.39/52.59/73.63 | 49.60,/33.87/85.44 | 54.47/41.20/79.10

SC uni-lang-dist GE.85 61.08/54.52/72.20 | 43.73/30.53/87.88 | 50.97/39.15/79.27

SC uni 6G8.18 58.73/49.58/73.24 | 48.00/31.73/85.16 | 52.82/38.70/78.75

(c) French

Architecture Accuracy Precision Recall F-measure
pos/neg,/nen pos/neg/nen pos /neg/neu

Cascade with 67.68 50.74/55.88/71.90 | 27.47/38.67/88.44 | 35.64/45.71/79.32

layers 1, 2 and 3

Cascade with 67.47 52.69/53.96/71.56 | 26.13/38.13/88.68 | 34.94/44.69/79.21

layers 1 and 2

SC uni-lang 65.97 47.67/50.33/72.18 | 30.00/40.67/84.36 | 36.82,/44.99/77.79

5C uni-lang-dist 65.97 47.67/50.33/72.18 | 30.00/40.67/84.36 | 36.82/44.99/77.79

5C uni 65.83 45.67/50.82/72.23 | 28.80/41.33/84.28 | 35.32/45.59/77.79




Panh gia (tiép)

Hiéu nang trén cac cau trung tinh

(a) English
Architecture Precision | Recall | F-measure
Layer 1 of the cascade 88.79 86.20 87.48
Layer 1 and 2 of the cascade 84.61 93.00 88.61
Layer 2 of the cascade 85.08 92.12 88.46

(b) Dutch
Architecture Precision | Recall | F-measure
Layer 1 of the cascade 74.49 82.00 78.07
Layer 1 and 2 of the cascade 71.66 90.32 79.92
Layer 2 of the cascade 73.73 85.88 79.34

() French
Architecture Precision | Recall | F-measure
Layer 1 of the cascade 75.95 81.36 78.56
Layer 1 and 2 of the cascade 71.56 88.68 79.21
Layer 2 of the cascade 7218 84.36 77.79

o= smews \IEN CONG NGHE THONG TIN VA TRUY€N THONG
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Panh gia (tiép)

Vai tro cta mién linh vwc

A

(a) Car domain

Architecture Acc Precision Recall F-measure
pos/neg/neu pos/neg/neu pos/neg/neu
Cascade with 70.65 | 74.04/62.32/71.45 | 55.78/39.33/87.28 | 63.62/48.23/78.57
layers 1, 2 and 3
SC uni-lang 70.84 | 69.67/63.02/72.83 | 60.22/43.56/84.48 | 64.60,/51.51/78.22
SC uni-lang-dist 70.51 | 70.23/65.06/71.53 | 54.00/38.89/87.84 | 61.06,/48.68/78.85
Cascade layers 1, 2 and 3 | 63.95 | 62.33/48.47/65.72 | 40.44/17.56/89.12 | 49.06,/25.77/75.65
trained on movie domain
(b) Movie domain
Architecture Acc Precision Recall F-measure
pos/neg/neu pos/neg/neu pos/neg/neu
Cascade with 56.88 | 46.15/31.76/59.85 | 12.00/12.00/89.2 | 19.05/17.42/71.64
layers 1, 2 and 3
SC uni-lang 59.77 | 44.76/48.09/65.29 | 31.33/33.56/79.44 | 36.86/39.53/71.67
SC uni-lang-dist 62.05 | 48.70/51.81/66.04 | 29.11/31.78 /84.80 | 36.44,/39.39/74.26
Cascade layers 1, 2 and 3 | 59.40 | 55.61/36.18/63.98 | 25.33/23.56,/84.56 | 34.81/28.53/72.85

trained on car domain
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Panh gia (tiép)

Vai tro cua dic trweng cu phap doi vé&i cac cau nhiap nhang

Table 6: Results with regard to the classification of ambiguous positive, negative and neutral

sentences (Dutch corpus) that can be parsed — 10-fold cross-validation.

Features Precision Recall F-measure

pos/neg/neu | pos/neg/neu pos/neg/neu
Unigrams 28.57/100/30.43 | 6.06/ 7.69/93.33 | 10.00/14.29/45.90
Unigrams + 33.33/100/32.18 | 9.09/15.38/93.33 | 14.29/26.67/47.86
parse features

Hiéu nang déi v&i cac cau khéng chac chan

Table 7: Results with regard to the classification of uncertain positive, negative and neutral

sentences (English corpus) that can be parsed — 10-fold cross-validation.

Architecture Precision Recall F-measure
pos/neg/neu pos/neg/neu pos/neg/neu
Cascade 50.48/69.05/57.14 | 71.62/86.14/11.43 | 59.22/76.65/19.05

with layers 1, 2 and 3

Cascade
with layers 1 and 2

53.95 /78 48/41.11

55.41/61.39/52.86

54.67/68.89/46.25
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Panh gia (tiép)

Hiéu niang déi v&i cac cau cé nhiéu nhiéu

Table 8: Results with regard to the classification of very noisy sentences that diverge from formal
language (French corpus) — 10-fold cross-validation.

Architecture Precision Recall F-measure
pos /neg/neu pos/neg/neu pos/neg/neu
Cascade with 60.87/52.63/83.41 | 24.28/15.87/97.11 | 34.71/24.39/89.74
layers 1, 2 and 3
SC uni-lang 61.25/55.00/83.90 | 28.32/17.46/96.56 | 38.74/26.51/89.78
SC uni-lang-dist | 61.25/55.00/83.90 | 28.32/17.46/96.56 | 38.74,/26.51/89.78

7
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Phan tich 16i

Table 9: Error analysis based on examination of 50 misclassified sentences in English, Dutch and

French.
Id | Cause English | Dutch | French | All
1 Features insufficiently ]:{:n{)wn and,/or 23 91 15 59
wrong feature connotations
2 | Ambiguous examples 12 8 8 28
3 | Sentiment towards (sub-)entity 3 3 9 15
4 | Cases not handled by negation 3 3 4 10
5 | Expressions spanning several words 3 5 2 10
6 Understanding of the context or 9 9 4 g
world knowledge is needed
7 | Domain specific 0 3 3 6
8 | Language collocations 2 2 2 6
9 | A sentiment feature has multiple meanings 2 1 2 5
10 | Language specific 0 2 1 3

y .

o= e VIEN CONG NGHE THONG TIN VA TRUYEN THONG

49



Phan tich 10i (2)

1. Thiéu dir li€u huan luyén dan dén cac cau khong mang
cam xuc nhung bi gan thanh tich cuc/ti€u cuc do c6 chira
cac tir thuong xuat hién trong cac cau tich cuc/ti€u cuc

2. Cac cau nhap nhang

3. Cau mang cam xtc doi véi thuc thé khac
4. Cau mang tur phu dinh

5. Cam xuc duoc thé hién qua an du

6. Cam xuc phai dugc suy ra tr ngir canh rong (van ban)
hoac tr1 thirc chung

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan tich 16i (3)

7. Yéu cau tri thirc vé linh vuc hep
8. Cam xuc thé hién qua thanh ngit
9. Cam xtc thé hién qua tir da nghia

10. Céc van dé cu thé vé ngdn ngit nhu tir ghép trong
Ductch hay dau trong French

§) | =gng=== VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Phan tich 101 (4)

2. A Good Year is a fine example of a top-notch director and actor out of their
elements in a sappy romantic comedy lacking in ...

3. certainly more comfortable and rewarding than an Audi Q7 and ...

5. itis een schot in de roos (this is a shot in the bull’s eye) ~ they got it exactly right

6. | dont know maybe it s because | was younger back then but Casino Royale felt
more like a connect the dots exercise than a Bond movie.

/. [...] attention pour avoir une chance de ne pas dormir au bout de 10 minutes,

mieux

vaut connaiire les regles du poker [...] (dormir ~ sleep)

8. Casino Royale finally hits full-throttle in its second hour but Bond fans will find

the movie hit-and-miss at best

9. Not a coincidence—GM used Mercedes&#39; supplier for the new ... the interior
plastics and wood trims is REALLY cheap. ... brown seats in a light colored car

only make

A Ferrari is not cheap to buy or run and residual values weaken if you use the car

regularly.

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Danh gi1a hoc chu dong

« Chon dén khi da 500 vi du

= Sur dung bd phan loa1 MNB véi tap dac trung
unigram + discourse + negation

» Danh gia trén English

« Tap validation: 1703 vi du: 1151 trung tinh, 274 tich
cuc, va 72 t1éu cuc

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Danh gia hoc chu dong (2)
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150 200 250 300 350 400 450 500
: MNB | ME SVM
#Ex RS US RS US RS US
150 | 47.69 | 47.69 | 47.32 | 47.32 | 45.82 | 45.82
200 | 50.79 | 48.14 | 49.54 | 47.52 | 46.94 | 47.55
250 | 5240 | 50.58 | 51.89 | 49.72 | 46.83 | 49.81
300 | 52.64 | 52.60 | 52.38 | 51.81 | 47.55 | 51.50
350 | H2.57 | H4.06 | 51.90 | 52.16 | 47.86 | 52.76
400 | 52.18 | 54.27 | 52.32 | H2.69 | 48.27 | 53.23
450 | 53.11 | 55.60 | 52.61 | 53.41 | 48.87 | 54.56
500 | 53.92 | 57.01 | 52.08 | 54.04 | 48.55 | 54.21 54




Lay mau khdong chiac chan vs ldy mau ngau nhién

Table 11: Comparison of RS and US for the MNB uncertainty sampling method using seed size

Panh gia hoc chu dong (3)

150 and batch size 10. The number after + is the standard deviation — averaged over 5 runs.

Accuracy

F-measure pos

F-measure neg

#Ex

RS

UsS

RS

US

RS

UsS

150

68.10+00.39

68.10+00.39

35.05+06.70

35.05+06.70

26.641+03.21

26.64+03.21

200

73.45+01.01

70.23100.60

36.50+08.75

33.74108.32

30.971+02.32

27.67x03.06

250

75.88+01.20

74.25+01.36

37.41+09.15

35.02+£07.98

33.43+01.40

31.46103.55

300

77.53£00.88

76.74+01.61

36.96£10.48

37.91+02.95

33.65+£02.75

33.204+04.99

350

78.40£01.06

77.791£01.46

38.631+09.60

40.51+03.10

31.30+06.08

34.47+£07.12

400

78.46+00.71

78.25+01.59

38.26+10.33

41.06£02.17

30.521+06.44

34.38+06.30

450

79.211+00.98

79.42+01.27

39.30+06.95

42.08+03.98

31.871+05.94

36.62+£05.24

500

79.54100.70

80.061+01.04

40.15+£06.19

44.40+03.63

33.30+05.40

38.21+£05.97
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