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e 199041
— B D ETE/B TE 77 58(Hatzivassiloglou and McKeown, 1997)
e.g., adequate > B IEH], troublesome > &HIEH]

e 20004t
— LEaA—XEDBTE/ESTEDEE(Turney, 2002; Pang et al., 2002)
— LR, FEHI T ANERBICTRIT

— IR EEMIRSERET—93v7
e.g., AAAI spring symposium 2004, ACL workshop 2006
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Food WYk “Best fish in the city”, “Excellent appetizer”
Decor W% “Cozy with an old world feel”, “Too dark”

Service % “Our waitress was rude”, “Awful service”

m BBLARTL OFEHIO BRI
| ' (Titov and McDonald, 2008)
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— Akumal [ZHR1T 9 B A D “Akumal travel review” THEZEL
T%... (Turney, 2002)
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e (Pang et al., 2002)
T—4
— WWW_EDME L E 1—(Internet Movie Database, IMDb)
— I TIZTEE/BEDZT N DLTLVHO

FiE

— BHEEDHIHEZ2{ExR T4 (Bag-of-words, BOW = 1%)

— -FLEERT HEA(...not good.... > NOT_good)
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— 25— A& (Turney, 2002)
— 5| A%k 524 & 504 (by Google Scholar)
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A) 7 3EHT3) DEFMIE

s BEE/BEIVHNNNEDFE
— 2{E5 48 (Pang et al., 2002) D EE i 3E

- [REERTE
— BE/EBTE/HPILND3ES£E (Koppel and Scheler, 2006)

— 4 or SERFE D A7 {F[F(Pang and Lee, 2005; Okanohara
and Tsujii, 2007)

o FTILLVEREICHELI=7ILTUX L
— SVR (Vapnik, 1995; Smola and Scholkopf, 1998)
— Metric labeling (Kleinberg and Tardos, 2002)



%8 VS. [

 ZEE&{§l| (Okanohara and Tsujii, 2007)
— RKDLE 2—%5ERBETRa7 T

— Mean square error Tzl

m Mean square error(corpus A, corpus B)
Pairwise SVM  1.32 2.13
SVR 0.94 1.38
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EHHNEEDER(LEL—D5
a8, EICKRCBREDHSTL)

“Harry Potter (A)” O L E 21— D45l (0kahohara and Tsujii, 2007)

It is a fantasy fairytale, sometimes linked to Cinderella, about
a young orphaned boy transported into a world of magic and
sorcery. Harry Potter finds himself at a scho®l for wizards,
where his reputation precedes him, and soon becomes
embroiled in a classic battle of a good versus evil. .... The
pages shimmer with creativity, and although an easy read for
adults, | would recommend it heartily to anyone that enjoys
escaping the real world fo'Xan hour or three.
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JAbs/IME
s UTOHXZTm/NMETAIIICER/BFEHZTRE
D costy(X)+ D costy(X) + D prox(x,x,)
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« XELIFAIZ, XTEICLEEEREZHELL

This is the first Mp3 player that | have used ... |
thought it sounded great... After only a few weeks,

it started having trouble with the earphone connection
... lwon’t be buying another.

+ XELNILOBE/BENENEFHNY

My 11 year old daughter has also been using it and it is
a lot harder than it looks.

ZE[Xfitness 2R ELIZEH I HFERED T hard WD TR LN &




McDonald’s Joint Model (1/2)

XELEK(=XDF) S
DEE/BEINIL XD HE/BE
/RIS

3 (BOW)

I AXDEICTVOLRH S
XNEXEDRIZBIT VO H S

Viterbi algorithm TEIBEEINILZEKRH D
Online-large margin training (MIRA)



McDonald’s Joint Model (2/2)

- EERIGR
—3DDF A DL E 1—(Car, Fit, Mp3)
- EXDEE/BE/PILZTHITE
— R—RFAEDEBRIZKY B EZTIRELE

I T T T

Sentence model 54.8 56.8 49.4 53.1
Cascaded model 59.7 61.0 58.3 59.5
Joint model 63.5 65.2 60.1 62.6

(McDonald et al., 2007)h 5 3r #%
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- FERMICET HFFHIFIREREEL
- LWhpHIFHR#IME (A FHHEELEPND

e 1 DN HI(Titov and McDonald, 2008)
— B % (aspect) T EITFEHIZ TR EH DD N TR

| ' f‘\ HHLANSUIZEET HETHIDER

aspect | Seore | Mention

Food W X% “Best fish in the city”, “Excellent appetizer”

LRSS DLE 21— Decor Y ¥o% Cozy with an old world feel”, “Too dark

Service % “Our waitress was rude”, “Awful service”



LD ERIZET SR

Rule (Nasukawa and Yi, 2003; Kanayama et al., 2004)
Pattern mining (Hu and Liu, 2004; Liu et al., 2005)
Clustering + visualization (Gamon et al., 2005)
Log-linear models (Kim and Hovy, 2006)

Boosting (Kobayashi et al., 2007)

Mixture models (Mei et al., 2007)

v’ Bayesian models (Titov and McDonald, 20083a;

2008b)
> LEa—hoEEEHRREITLHIEVIETIL



LDA (Blei et al., 2003)

« XEGCHEDES)DERMTETIL

6 ~ Dir(a)
_)‘__>( >_>? @, ~ Dir(5)
e_ @ d Z ~ Multi (6)
- w ~ Multi (,)
O—©

- BEMEYVIDHER
— HER WwAREYY 2 DB ERREINS p(w/2)
— HAHFEVIILERSINOTNEEE = FEVIEE

e LEA—TIFFEVIE=EHE"?



NEWIDRIE

e JO—N)LEMAR(=EE) > LDA

MP3 player®LE1—& &

e O—A)ILEHRA (=)
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Il: ﬁ iPod Sonny
iPod Sonny iPod
L | | |
=) > 2
price
jl> battery




Multi-grain LDA
(Titov and McDonald, 2008a)

' | LDA

¢« 2DDRIEDINTA—EFh\5

FEVOEER
— @9 & gloc
— EV4FILANIL

* Gibbs sampling Z FHLYT/\
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» FEVIIIBRMEEREIRAIRE (SNIVLIEAFTHE)

MP3 player
bl Topwerss
sound quality sound quality headphones volume bass earphones good...
connection with PC usb pc windows port transfer computer mac software...
battery battery hours life batteries charge aaa rechargeable time...
appearance case pocket silver screen plastic clip easily small blue...
Hotel
amenities coffee microwave fridge tv ice room refrigerator iron...
food and drink food restaurant bar good dinner service breakfast ate eat...
staff staff friendly helpful very desk extremely help directions...

internet internet free access wireless use lobby high computer ...
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¢« MG-LDA DX &=
— FEYODOERILAEA
— FIFEDXRTITIANFTHE

R, ZINILETIT

¢« LEA—DAZT—3DFIFE

Food: 5; Decor: 5; Service 5

The chicken was great. On top of that
our service was excellent and the price
was right. Can’t wait to go back!

LEa—FT—4&

27?7 delicious soup chicken eat...
27?7 service staff rude ...

?7?7? dark look old-fashoed...

?7?7? price dollar reasonable...
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Multi-Aspect Sentiment Model
(Titov and McDonald, 2008b)
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Hotel @) review

hopect [ Topworas

,/§e'rT/Tc‘e‘\ staff friendly helpful service desk concierge excellent

\
location | hotel walk location station metro walking away right

room bathroom shower bed tv small water clean
breakfast free coffee internet morning access

S night parking rate price paid day euros got cost
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STEADKES
THIFEHROBEEDLND
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— FTM F O LB X R 74 E 5 (/MkKS, 2006; Jindal and Liu 2008)
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— Bayesian models (Titov and McDonald, 2008a,2008b)
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7 AT 7 (Kamps et al., 2004)
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4RO ERE (Turney, 2002)
- FBHEB(RWVPBEWNVLGE)LOBEHAERHRE
- ANBEEELFIETEE

EEMEE/ANI—2(

Kaji and Kitsuregawa, 2006,2007;

Tokuhisa et al., 2008)
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EEERVRT—D

— Clustering (Hatzivassiloglou and McKeown, 1997)
— Shortest-path (Kamps, 2004)

— Bootstrapping (Hu and Liu, 2004)

— Spin model (Takamura et al., 2005)

— PageRank (Esuli et al., 2007)

K
— PMI (Turney, 2002)

— Bootstrapping (Kanayama and Nasukawa 2006)

— Lexico-syntactic pattern (Kaji and Kitsuregawa, 2006,2007;
Tokuhisa et al., 2008)




Shortest-path

+ BESYNT—Y
— WordNet DFEZERHR D A
- BERT, BERIILTNIIOTEIINS

e ZIOYX L
— Seed M5 M shortest-path ITKYRTE




Bootstrapping

« EBERVNT—S
—WordNetOD"‘E AR ERERER

e ZIOdYX L

— Seed L[HET S/ —FDEBEZHIFMIZRTE

— Shortest-path + bootstrapping
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Spin Model (1/3)
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— WordNet DfEEE R, REER




Spin Models (2/3)

« HEERET)L
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Spin Model (3/3)

NE

Datasetl N\
Spin model Shortest-path

73.4 70.8
4 71.0 64.9
68.2 66.9

&

Dataset2 /\
Spin model Bootstrapping

83.6 72.8
4 82.3 73.2
83.5 71.1

(Takamura et al., 2005)



PageRank
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— ML 7% & data-driven 27 0—F
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ZBDEMEFIE(1/2)

o “HEMNEVFTEHI"THANINKE
—FZIX, HRERFEFEIZBITS F1EE M1

pi

il

I~

° '|‘

=Bl TE GBS, 2006; /MED, 2006)
— BOWZETE + SVMs etc. ﬁ?ﬂ?&?’%léﬁmﬁa% 2006)
DI OY TEER

L 89.6188

o *ﬁ;ﬁ(iff@ 89% 50.6925 15»¢A,
42.5347 ML

40.0182 B L\

39.8401 155




ZBDEMEFIE(2/2)

o %1% 52T (Oberlander and Nowson, 2006)

— 4D (Dl (extraversion, agreeableness openness,
conscientiousness)(Z45

—71AD78aH— ’C%%ﬁ
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— DT DO DEFERE

- ZEEQTOT7A4I)0T

o SEIEN
— §2Z 7 and BFNZ, “TEXRAREXHREL-FHEFERD 2
B9 5HRER", BARSIENIE, 2006

— Pang and Lee, “Opinion Mining and Sentiment Analysis”, 2008
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Andrea Esuli and Fabrizio Zebastiani, “PageRanking WordNet Synsets: An
Application to Opinion Mining”, ACLO7

Michael Gamon, Anthony Aue, Simon Corston-Oliver, and Eric Ringger,
“Pulse: Mining Customer Opinions from Free Text”, CIDAO5
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Jaap Kamps, Maarten Marx, Robert J. Mokken, and Maarten de Rijke,
“Using WordNet to Measure Semantic Orientation of Adjectives”, LREC0O4
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Using Machine Translation Technology”, COLING04
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Sentiment Classification using Machine Learning Techniques”, EMNLP02
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WWWO07
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Tetsuya Nasukawa and Jeonghee Yi, “Sentiment Analysis: Capturing
Favorability Using Natural Language Processing”, K-CAPO3

Jon Oberlander and Scott Nowson, “Whose Thumb Is It Anyway?
Classifying Author Personality from Weblog Text”, COLING/ACLO6

Hiroya Takamura, Takashi Inui, and Manabu Okumura, “Extracting
Semantic Orientations of Words using Spin Model”, ACLO5

lvan Titov and Ryan McDonald, “Modeling Online Reviews with Multi-grain
Topic Models”, WWWO08
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S £ EKX%, 2006
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