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[4] Phat hién & gén thuc thé

» Trong cac danh gia san pham thuong da biét dugc
d6i twong duoc danh gia

» Tuy nhién, trén cac dién dan, can xac dinh doi tuong
thue thé ma binh ludn nham t6i
« Tac vu 1: Phat hién thuc thé trong cau
« Tac vu 2: Gan thuc thé vao cau (khong néu rd thuc thé
duoc danh gi1a)
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Gia thiét dong nhat cam xuc

VD1:

(1) | bought Camera-A yesterday. (2) | took some pictures in the
evening in my living room. (3) The images are very clear. (4)
They are definitely better than those from my old Camera-B. (5)
The battery is very good too.

VD2: (4) —» Camera-A > Camera-B

(1) I bought Camera-A yesterday. (2) | took a few pictures in the
evening in my living room. (3) The images were very clear. (4)
They were definitely better than those from my old Camera-B. (5)
The pictures of that camera were blurring for night shots, but for

day shots it was ok

VIEN CONG NGHE THONG TIN VA TRUYEN THONG

1_ = = >
sl = O1C T



Phat biéu bai toan

= Mot thread t chira cac post <p,, p,,..., p,>
Mot post p chira cac cau <s,, S,,..., S >

» MO0t cau s chira cac danh gia vé mot tap thuc thé ¢ 13
tap con cua tap tat ca cac thuc th¢ E ={e, e2,...}
Mot thuc thé e co thé xuat hién tudng minh hoic
khong tudng minh trong mot cau S
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Phat biéu bai toan (2)

= VD: “Camera-A looks really pretty. The battery lasts
very long”

« Phan 16n cac cau chi lién quan dén mot thuc thé
(lel=1)
« Cau lién quan dén nhiéu thuc thé thuong 1a cu so
sanh (|e|=2)
= “Camera-A is better than Camera-B”
. Gia thiét cac cau trong mot post déu mang y nghla

danh gia d6i tuong thuc thé (trong thuc t& con cd cac
cau khong lién quan, vd chao hoi)
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Phat biéu bai toan (3)

» Cho mot tap cac threat T trong mot linh vuc hep:
« Tac vu | - Phat hién thuc thé: Phat hién tap cac thuc thé E
trong T
» Tac vu 2 - Gan thuc thé: Gan mdi cau trong T v&1 mot hoac
mot vai thuc thé trong E
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Tac vu 1 - Phat hién thuc thé

» Phuong phap khong giam sat dua trén khai pha mau
tuan tu s dung mot tap thyc thé goc E@ = {e,, e,,

en}?
B1. Chuan b1 dir liéu
B2. Khai pha mau tuan ty
B3. Trich rat ng cu vién
B4. Loc trng cur vién
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B1. Chuan bi dit liéu

= Tim tat ca cac ciu chira cac thuc thé trong tap goc
thay thé tén thyuc thé (chira mot hodc nhiéu tir) bang
tén chung ENTITYXYZ

= Sinh chu01 bang cach chon cira s6 5 tir trudc va sau
thuc thé; mdi phan tir 13 tir/tir loai

a/DT n95/CD phone/NN fetish/NN ducky/JJ

mad/JJ everyone/NN doesnt/NN have/VBP a/DT ENTITYXYZ /CD phone/NN
fetish/NN ducky/JJ

<{JJ, mad{NN, everyone{NN, doesntl{VBP, have{DT, a{CD, ENTITYXYZKNN,
phone}{NN, fetish} {JJ, ducky}>
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B2. Khai pha mau tuan tu

= Min support = 0.01

« Cac mau phai chira {POS, ENTITYXYZ!}

« Mau phai c6 do dai >=2

VD: <{IN}, {DT}, {NNP, ENTITYXYZ }, {is}>
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B3. Trich rat tng cu vién

» Tim cac thuc thé khdp voi cac mau sinh ra

The/DT misses/VBZ has/VBZ currently/RB got/VBN a/DT Nokia/NNP 7390/CD at/IN
the/DT end/NN of/IN the/DT day,/VBG all/DT she/PRP does/VBZ is/VBZ text/NN
and/CCmake/VB calls,/NN but/CC the/DT reception/NN is/VBZ terrible,/VBG
where/WRB my/PRP$ 6233/CD would/MD get/VB full/lJJ bars/NNS hers/PRP
would/MD only/RB get/VB 1/CD or/CC 2./CD

<{DT}, {NNP, ENTITYXYZ}, {CD}> ~ a/DT Nokia/NNP 7390/CD

<{DT}, {NNP}, {CD, ENTITYXYZ}, {IN}> ~a/DT Nokia/NNP 7390/CD at/IN
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B4. Loc ung cu vién

= Loai bo cac thuc thé c6 POS khac vd1 POS pho bién
nhat vo1 irng vién nay

= VD: ‘accessories’ thuong ¢ nhan NNS nén
‘accessories/CD’ s€ b1 loai

You/PRP can/MD also/RB be/VB sure/JJ it/PRP will/MD work/VB with/IN all/PDT
the/DT Sony/NNP Ericsson/NNP walkman/NN phone/NN accessories/CD

<{INYDTHCD, ENTITYXYZ}> — accessories (sai)
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B4. Loc ung cu vién (2)

« Sur dung mau <Brand Model> (“Moto Razr V3”) dé
tim cdp nhan hiéu va model

= Sur dung cac mau cu phap dé tim cac nhan hiéu
(model) canh tranh nhau: A and B; Aor B; Avs B; A
more than B

<Brand> <Model>

N/

As/RB far/RB as/IN I/PRP heard/VBD Nokia/NNP N95/CD seems/VBZ to/TO be/VB
the/DT leader/NN in/IN this/DT sense./CD
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Tac vu 2 - Gan thuc thé

=« Cau so sanh

So sanh hon: “Camera-X's battery life is longer than that
of Camera-Y”

So sanh biang: “Camera-X and Camera-Y are of the same
size”

Khong so sanh duoc: “Camera-X and Camera-Y have
different shapes”

So sanh hon nhat: “Camera-X's battery life is the longest”
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DPoOng nhat cam xuc

= Gia sur thuc thé e xuat hién lan dau & cau sO va cau
ti€p theo la sl
« (1) Néu s0 la cau binh thuong
« Néu sl 1a cau binh thuong thi né duogc gan cho e

= Néu s1 la cau so sanh, e s€ dugc so sanh vai mot thuc thé
méi (can dugc gidi thleu)

= (2) Néu s0 la cau so sanh

= Néu s0 1a cau so sanh hon; sl thé hién cam xuc tich
cuc/tiéu cuc va khong chira thuc thé nao thi né duogc gan
cho thuc thé tdt hon/kém hon
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Pong nhat cam xuc (2)

« Néus0 la cau so sanh bang hoac khong so sanh duoc, do

khong blet chac s1 dé cap dén thuc thé ndo, ta gan né cho
thue thé xuat hién trude sO

» Néu sl 1a cau so sanh hon, s1 dugc gan cho thuc thé trong
sl
« (3) Néu s0 la cau so sanh hon nhat

« Néusl la cau binh thuong, ta gan n6 cho thurc thé tot nhat
duoc nhic dén trong O

= Néu sl 1a cau so sanh hon, sl duoc gan cho thuc thé trong
sl

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




(Gia1 thuat

| Sentlt ., ThlIC thé for each sentence s; in sequence in a post do
dlll'O’C nhac dél’l trong S. 1 Ifs; is not a comparative sentence then
: ] ] I 2 if 5; contains an explicit entity then
- S__supenorEnt'ty: thU'C 3 s;.Entity < the explicit entity of the sentence s;
ALA A 4 else // s; does not contain an explicit entity
g(l)esé‘fr?ﬁ Ilzllgrrll trong cau 5 if 5. 1s not a comparative sentence then
6 si.Entity < s, Entity
. . . 7 elseif a superior entity and an inferior entity were
= S.inferiorEntity:  thyc discovered in s, then
the ké rr]n hon trong cau | apinionts; /lopinion mining
SO San hO’n if s;'s first clause is a positive clause then
10 s.Entity < s;,.superiorEntity
. Op | nion () . Ham Xé.C :l elseifg’s first clause;’s a neEgative clause then
N " ’ 2 s Entity < s;_j.inferiorEntity
d,l\nh - cam )‘(UC trOng 13 else s;.Entity < s;.,.superiorEntity
cau blnh thu‘O’ng 14 else s;.Entity < sqEntity, entities of the last sentence
L. N that is not a comparative sentence
n Compopln IOnO: Ham 15 else // s;is a comparative sentence
Xé.C dinh cam Xl]C 16  ifno entity is mentioned in s, then
A z 17 si.Entity <« s;.;.Entity
trong Cau SO Sanh 18 else s;.Entity «— {s,.,.Entity}  {entities in s,};
19 (s.inferiorEntity, s;.superiorEntity) <— compOpinion(s;)
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Phan tich cam xuc

« Phan tich cam x0c cua mot cau ddi vO1 mot thuc thé
duogc gan vo1 cau do dua trén cac bang chirng:
« Tu chi cam xuc: great, good, bad, poor; “the battery of this

camera lasts long™/ “This program takes a long time to
run”

= Cum tir chi cam xtc: “cost someone an arm and a leg”, “a
good deal of”

= Phu dinh: not, “not only ... but also”

« Ménh dé ‘nhung’: “The picture quality is great, but not the
battery life”
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Ngon nglr dac ta

<rule> = <pattern> "=>" <action>
<pattern> = <exp>"+" <target> "+" <exp>
| <exp>"+" <target> | <target> "+" <exp>
<exp> = <eglement> | <exp> "+" <element>
| <exp>"+" <distance> "+" <exp>
| <exp>"+" <distance>
| <distance> "+" <exp>
| l<num=>"+" !<item> "+" <exp>
| <exp> "+" !<npum> "+" I<item>
|[<exp> "+" l<num> "+" !<item> "+" <exp>
<glement> = <item> |item "/" element
<item> = <indicator> | <word>
<indicator> := <indicatorSym>
| <indicatorSym= "[" <type="|"
<target> = <indicator>"[T]" | <word= "[T]"

<indicatorSym> := Po | Ne | Neu | Ng | But

<word> [a-z]+ | [a-z]+ "[" <type>"]"
<distance> = <num> |<num> - <num>
<num> = 0][1-9][0-9]*

<action> = <outcome>| !<outcome>
<outcome> = PO |NE|NEU |NG|BUT
<type> = JI|RB|NN|VB|...

<rule> = <item> "=>" <action>

{item} = {Word} I {Word} 1'[1! {typﬂ-} n]n

<word> = [a-z|+

<type= = JJI/RB|NN|VB]| ...

<action> := Po|Ne|Neu|Ng|But
like[VB] => Po

..’(7' y -
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VD

The picture quality of this camera is not good, reaction is too slow, but the battery
life is long.

The picture quality is not[Ng] good[Po], reaction is too slow[Neu], but[But] the
battery life is long[Neul].

too + Neu[JJ][T] => NE

The picture quality is not[Ng] good[Po], reaction is too slow[NE], but[But] the
battery life is long[Neul].

The picture quality is not[Ng] good[Negative], reaction is too slow[NE], but[But] the
battery life is long[Neul].
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Phan tich cau so sanh

= Cau so sanh khop mot trong cac mau:
= a). pronoun + compkey + prodname,
b). prodname + compkey + pronoun,
C). prodname + compkey + prodname
d). pronoun + superkey
= €). prodname + superkey
« f). as +JJ + as (ngoai tru “as long as™ va “as far as™)

» Trong d6 compkey la tir so sanh, prodname la tén san
pham, superkey la tir so sanh hon
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Phan tich cau so sanh (2)

= Cag tinh tl‘r/gran%lr}gén duogc chuyén se_tnﬁ dang hon/hon
nhat bang cach thém hau to6 -er/-est (higher/highest)
= MOt sO truong hop bat quy tac: good/better/best
« Cac tinh tu/trang to da1 thém more/most
« Ap dung quy tac:
= more/most + Pos — Positive
= more/most + Neg — Negative
= less/least + Pos — Negative
» less/least + Neg — Positive

« Cac tur khac nhu win, prefer, superior, inferior
= “In term of battery life, Camera-X is superior to Camera-Y”

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Panh gia ket qua

» HowardForums: Danh gia phim
« AVSforums: Plasma/LCD TVs, Projectors and DVD

players
Data sets No.of | No.of | No.of No. of Total no. of
threads | posts | Product | comparatives | sentences
Howard 31 446 171 664 2589
AVS 33 307 180 408 1796
Total 64 753 351 1072 4385

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Panh gia két qua (2)

CRF: Phat hién thuc thé dua trén CRF
NET: Bo phat hién thuc thé

Baselinel: Lay thuc thé cu01 clia cau trudc néu cu
hién tai khong chira thuc thé

Baseline2: Lay thuc thé dau ti€n cua cau trudc néu
cau hién tai khong chtra thuc thé

ED (k-com): Céc cdu so sanh da biét trudc
ED (unk-com): Can phat hién cac cau so sanh

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Panh gia két qua (3)

Table 2: Results of entity discovery

Datasets CRF NET EI (1-3) EI (1-4) EI(1-5)

Rec. Prec. Rec. Prec. | Rec. Prec. Rec. | Prec. | Rec. Prec.

Howard 040 | 091 | 048 | 0.35 | 0.87 | 048 | 0.86 | 0.58 | 0.81 | 0.83
F=0.56 F =0.40 F=0.62 F =0.69 F=0.82

AVS 037 [ 08 | 042 | 029 | 084 | 047 | 0.84 [ 059 | 077 [ 0.80
F=0.52 F=0.34 F = 0.60 F =0.69 F=10.78

Table 3: Experimental results for entity assignment

Next Sentences (Accuracy)

All Sentences (Accuracy)

Comp Ident.

Data sets

HowardForums
AVSforrum
Average
Col#

&

Baselinel

Baseline2

ED (k-com) | ED (unk-com) | Baselinel | Baseline2 | ED (k-com) | ED (unk-com) | Prec. | Recall F
82.4% 83.3% 93.4% 90.3% 20.3% 82.1% 88.2% 86.7% 85.2% | 84.2% | 84.7%
79.6% 80.9% 91.2% 89.6% 76.7% 77.9% 87.2% 85.0% 82.2% | 84.9% | 83.5%
81.0% 82.1% 92.3% 89.9% 78.5% 80.0% 87. 7% 85.9% 23.7% | 84.6% | B4.1%
1 3 3 7 5 3 7 g 9 10 11
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[5] Khal pha cau so sanh

» Danh gia cua nguo1 dung trén Internet d6i voi cac san
pham:
= 90% dudi dang cac danh gia truc tiép (“the picture quality
of Camera X Is great™)
= 10% s6 danh gia ctia ngudi dung dudi dang so sanh (“the
picture quality of Camera X is better than that of Camera
Y”)

VIEN CONG NGHE THONG TIN VA TRUYEN THONG



Phat biéu bai toan

« Nhiéu cdu so sanh khong co tir so sanh truc tiép, cam
xuc cua cung mot tur phu thudc vao ngit canh

= “the battery life of Camera X is longer than Camera
Y?)

» “Program X's execution time is longer than Program
Y”

« Chon ciu lam ngir canh dan dén bao gom nhiéu
thong tin khong lién quan

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Phat biéu bai toan (2)

= Ngit canh: thuc thé dugc danh gia + tir so sanh

« Lam thé ndo xac dinh cam xuc thé hién boi ngit
canh?

« Su dung tri thitc tir bén ngoai (epinions.com) dé xac
dinh xu hudng cam xuc tu nglr canh

= Epinions.com phan chia rd rang cac muc binh luan tich cuc
va t1éu cuc

- Tim xem ngit canh hay xuat hién trong cac binh luan tich
cuc hay tieu cuc?

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Phat biéu bai toan (3)

= Cho mot quan hé€ rng v1 cau so sanh
« <C (tlr so sanh), F (dic trung), el (thuc thé 1), e2 (thuc thé
2), type (loai so sanh)>

» “Camera X has longer battery life than Camera Y”

« <longer, battery life, Camera X, Camera Y, so sanh hon>

« Xac dinh xem thuc thé nao ‘tét’ hon

VIEN CONG NGHE THONG TIN VA TRUYEN THONG




Pros va Cons

-

n

= Pros:
= great photos <photo>
= easy to use <use>
= good manual <manual>
= Many options <option>
= takes videos <video>

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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My ELH Is on the shelf

Dy shortstopsd, Aug 08 03

Pros: Greal photos, aasy to use, good manual, many oplions, takes wdeos
Cons: Battery usage; included software could be improved; included 16ME 15
stingy.

| had never used a digtal camera priar to purchasing the Canon A70. | hawve
atways usad a SLE (Minal ...

Read the full review




Type

1 -er/-est

« Tinh tir/trang tir ngan thém hau t6 -er/est

x C thé ]
Cuc, C

1én cam xuc (better/best): Néu cam xuc tich
hon el, néu cam xuc tiéu cuc, chon e2

» C ko thé hién cam xuc, F thé hién cam xuc

. CCCa

r X generates more noise than Car Y”

« C sosanh hon + F tich cuc — el
« C sosanh giam + F tich cuc — e2
» C so sanh hon + F tiéu cuc — e2
» C sosanh giam + F tiéu cuc — el
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Type 1 -er/-est (2)

» Ca CvaF déukhong co6 cam xuc

Pr(F,C)Pr(C|F)
Pr(F)Pr(C)

« Néu OSA(F,C) > OSA(F,C) — el; nguoc lai chon €2

OSA(F,C) = log

T VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Type 1 -er/-est (3)

. Tinh OSA,(F.C);
» DEém s6 lan C (va cac tir dong nghia) va F (va cac tir dong nghia)
cung xuat hién trong Pros
« DPém s6 lan cac tir trai nghia ciia C voi F cung xuat hién trong Cons
= Dém s6 lan C va cac tir trai nghia cta F cung xuat hién trong Cons
« St dung Wordnet dé lay tir dong nghia va trai nghia
= Thyc hién tuwong ty vo1 OSA(F,C)
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Type 1 -er/-est (4)

= Néu C thé hién mot dac trung
« “Camera X i1s smaller than Camera Y”
« Pém s6 1an C xuat hién & Pros va Cons va chon 214 tr1 1on
hon

VIEN CONG NGHE THONG TIN VA TRUYEN THONG
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Type 2 more/less + adj/adv

» Tinh tu/trang tu thé hién cam x1c
« “Car X has more beautiful interior than Car Y”

« Tinh tu/trang tir khong thé hién cam xuc
= Tinh tu/trang tr mo ta dac trung
» Tinh tur/trang tor khong moé ta dac trung

=« Phu dlnh

« “Camera Xs battery life is not longer than that of Camera
Y))
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Panh gia ket qua

« Dit liéu gdm céc binh luan danh gia vé camera, DVD
players, MP3 players, Intel vs AMD, Coke vs Pepsi,
Microsoft vs Google; laptop, mobile phone

Data Sources No. of Comparative Sentences
(Jindal and Liu 2006) 418
Reviews and forum posts 419
Total 837
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Panh gia két qua (2)

= Baseline-84%: Luon lay thuc thé dau tién

EntityS1 Preferred| EntityS2 Preferred

Prec. | Rec. I | Prec. | Rec. I
PCS (OSA) [ 0.967 | 0.966 |0.966(0.822 | (0.828 |0.825

PCS: No Pros &1 955 [ 0.980 [0.952] 0.848 | 0.582 |0.690

PCS (PMI) | 0.967 | 0.961 [0.964] 0.504 | 0.828 [0.816

EntityS1 Preferred| EntityS2 Preferred
Prec. | Ree. | F | Prec. | Rec. F
PCS (OSA) | 0.896 | 0.877 |0.886| 0.696 | 0.736 |0.716

PES: No Pros &1..722 | 1.000 [0.839] 0.000 | 0.000 |0.000

PCS (PMI) | 0.894 | 0.855 |0.874] 0.661 | 0.736 | 0.696
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