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Objective

AAnaIysesentimentpreservation& MT quality in the
contextof usergeneratedcontent (UGC)
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Objective

AAnaIysesentimentpreservation& MT quality in the
contextof usergeneratedcontent (UGC)

AFocus on whether sentiment classification helps
iImprovesentimentpreservationin MT of UGC
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Motivation N

A Translationquality per seis not the mainconcern
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Motivation

A Translationquality per seis not the mainconcern
ASentiment preservation is (arguablymore)important

e.g. companieswant to know what their customers
think of their productsandservices

It Is crucial that user sentiment in one languageis
preservedn the targetlanguaggtypically,English)
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Motivation

Customer feedback

=. MiCI‘OSOft — in Japanese
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Motivation

Customer feedback

=. MiCI‘OSOft — in Japanese

Japanese ; English ; Sentiment
data data — classes
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Track Record in UGC N

Filter Results

Number of Tweets: 835,725 / 835,725

Date

Time

Start Date:

1Jan 2016
Start Time:

12:00 AM

End Date:
19 May 2017
End Time:
12:00 AM

Party

AAA-PBP

Direct Democracy Ireland
ZELLENT]

Fine Gael

Green Party
Independent
Independent Alliance
Irish Democratic Party
Labour

Renua

Sinn Féin
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m % Home Timeline
Number of tweets: 835,725
Save Focused Issue Save

15,525
30,000 34%

46,111
20,000 | Tweets

15,0001
10,000+

24%

Election News

Candidate Mentions Save Top Party Mentions Save

18,682 Tweets
38% Positive / 42% Negative

35,000
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Track Record in UGC S—

13 languages and 24 language pairs

85,047,110 tweets in total \W7 [ Bi’ﬁ\lui&&@r

“ English
Croatian Chinese

- - 0
lenct @iz pcy B Microsoft WINER “fj.
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Sentiment analysis of UGC

AUGC includes blog posts, podcasts, online videos,
tweetsetc.

AUGC s usually multilingual and of varying quality
(sometimedeliberately)

ASentimentanalysisof UGChasmanyapplications
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Sentiment analysis of UGC

Crosslingual sentiment analysis(CLSA):.

AThetask of predictingthe polarity of the opinion of a
text in a languageusing a classifiertrained on the

corpusof anotherlanguaggBalamurliet al. (2012)
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Sentiment analysis of UGC

Crosslingual sentiment analysis(CLSA):.

AThetask of predictingthe polarity of the opinion of a
text in a languageusing a classifiertrained on the
corpusof anotherlanguaggBalamurliet al. (2012)

MT-based CLSA:

AMT is utilized to leverageits capability, existing SA
resourcesavailablein Englishto classifysentimentin
other languagegMihalcea et al. (2012)

A World Leading SFI Researc h Centre



Related work N

MT canalter the sentiment(Mohammadet al. (2016))
Google # Bl
Translate Turn on instant translation o

English  Spanish German Detectlanquage ~ "., German  English = Spanish +  MIEIEAH

he is out of the world cup Erist aus der weltmeisterschatt

{) \!f B~ /5000 | W |D () < 7/ Suggest an edit

Google Translate from English to German on 25/05/2017

English:  he is out of the world cup ssssss==) negative
German: Er ist aus des Weltmeisterscha..'-‘—>neutralm
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Sentiment Analysis of UGC

ACana sentimentclassificatiorapproachhelp improve
sentimentpreservationin the targetlanguage?
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Sentiment Analysis of UGC

ACana sentimentclassificatiorapproachhelp improve
sentimentpreservationin the targetlanguage?

Alsit usefulto selecta specifiesentimentedMT model
to translatethe UGQGwith the samesentiment?
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Data preparation

Corpus development:

ATwitter data set comprising4,000 Englishtweets from
the FIFAWorld Cup2014 andtheir manualtranslations

Into German
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Data preparation

Corpus development:

ATwitter data set comprising4,000 Englishtweets from
the FIFAWorld Cup2014 andtheir manualtranslations

Into German

Alnformaltranslationsof Englishtweetsinto German

e.g. Englishhweet Germantweet
Goaaaal Toooor
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Sentiment annotation and classification

ASentiment annotation
ManuallyannotatedsentimentscoresbetweenO and 1
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Sentiment annotation and classification

ASentiment annotation
ManuallyannotatedsentimentscoresbetweenO and 1

ASentiment classes
() Negative sentimentscorex{.4
(i) Neutrat sentimentscoref 0.5
(1ll) Positive sentimentscorex 0.6
e.g. Tweet Sentimentscore
iInjuredNeymarout of World Cup 0.2
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Sentiment annotation and classification

AManual annotation of Twitter data is considered as
0KS -@a8BYRI NRE
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Sentiment annotation and classification s adaptcente e

AManual annotation of Twitter data is considered as
0KS -@a8BYRI NRE

A50 tweets per sentiment (negative, neutral and
positive)are held out for tuning andtestingpurposes

Data | Train

#neg  #neu #pPosS #neg #neu  #pos ol

Twitter 3,700 50 50 50 50 4,000

Data distribution of Twitter data for Training, development and test
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Sentiment annotation and classification

AFlickr YR bSga O2YYSYUl NB 6606
as additional resources

AAutomatic sentiment analysis todAfli et. al. (2017)) is
applied toFlickrand News data
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Sentiment annotation and classification

AFlickr YR bSga O2YYSYUl NB 6606
as additional resources

AAutomatic sentiment analysis todAfli et. al. (2017)) is
applied toFlickrand News data

Performance accuracy:

A2,994 tweets out of 4,000 correctly classified by this
122t GKSY O2YLI NBR G2 0GKS
AAccuracy F4.85%
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Sentiment annotation and classification s adaptcente e

Data Sentiment #neg #neu #POS #total
classification
Twitter manual 1,308 1,473 3,700

Flickr automatic 9,677 11,065 8,258 29,000
News automatic 111,337 14,306 113,200 238,843

Data distribution after sentiment classification
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Experiments

|. Translation without sentiment classification
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Experiments

|. Translation without sentiment classification

II. Translation with sentiment classification

I.  Manualsentimentclassificatior{only Twitter data)
.  Automaticsentimentclassificatior{Flickr& Newsdata)
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Experiments

|. Translation without sentiment classification

II. Translation with sentiment classification

I.  Manualsentimentclassificatior{only Twitter data)
.  Automaticsentimentclassificatior{Flickr& Newsdata)

I1l. Translation by wrong MT engines
I.  Negativetweets by positivemodel
li. Neutraltweetsby negativemodel
lii. Positivetweetsby neutralmodel
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Sentiment Translation Architecture

Parallel
corpus
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Sentiment Translation Architecture

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
Classification Classification
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
‘L Classification \1, Classification
Manual Automatic
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
‘L Classification \1, Classification
J/— Manual —l Automatic
Negative Neutral Positive
model model model
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus \],
Sentiment No Sentiment
‘L Classification \1, Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive
model model model model model model
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
‘L Classification \1, Classification
J/— Manual —l ‘117 Automatic j 1
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
‘L Classification \1, Classification
J/— Manual —l ‘117 Automatic j 1
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model

Translate
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sent_ir_ner!t No Sentiment
‘L Classification \1, Classification
J/— Manual —l ‘117 Automatic j 1
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model

Translate

Negative Neutral Positive
test test test
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive
test test test test test test
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \1, Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
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Sentiment Translation Architecture s adaptcente e

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
\7 \ 4 \7
Negative Neutral Positive ]
translation translation translation
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Sentiment Translation Architecture

www.adaptcentre.ie

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
v 2 v 2 l l
Negative Neutral Positive Negative Neutral ] Positive ]
translation translation translation translation translation translation
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Sentiment Translation Architecture

www.adaptcentre.ie

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
v 2 v 2 l l
Negative Neutral Positive Negative Neutral ] Positive ]
translation translation translation translation translation translation

Output

combinationl |
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Sentiment Translation Architecture

www.adaptcentre.ie

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
v 2 v 2 l l
Negative Neutral Positive Negative Neutral ] Positive ]
translation translation translation translation translation translation
Ou.tpujt = Ou.tpu.t
combinationl combination2
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Sentiment Translation Architecture

www.adaptcentre.ie

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
v 2 v 2 l l
Negative Neutral Positive Negative Neutral ] Positive ]
translation translation translation translation translation translation
‘l‘ \ 4
Ou.tpujt = Ou.tpu.t Basell_ne
combinationl combination2 translation
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Sentiment Translation Architecture

www.adaptcentre.ie

Parallel
v corpus ¥
Sentiment No Sentiment
‘L Classification \L Classification
J/— Manual —l ‘117 Automatic j
Negative Neutral Positive Negative Neutral Positive Baseline
model model model model model model model
Negative Neutral Positive Negative Neutral Positive whole test
test test test test test test data
v 2 v 2 l l
Negative Neutral Positive Negative Neutral ] Positive ]
translation translation translation translation translation translation
‘l‘ \ 4
Ou.tpujt = Ou.tpu.t Basell_ne
combinationl combination2 translation

Evaluate and measure
sentiment preservation

)
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ReS u I tS www.adaptcentre.ie
Translation Data Sentiment BLEU | METEOR TER Sentiment
model size Classification Preservation

Twitter K 48.2 59.4 34.2 72.66%
4k

Twitter X 50.3 60.9 31.9 66.66%

(Baseline)

Twitter +Flickr K 48.5 59.8 33.9 71.33%
33k

Twitter +Flickr X 50.7 62.0 31.3 62.66%

Twitter +Flickr K 50.3 62.3 31.0 75.33%

+ News

Twitter +Flickr 272K x 520 634  30.1 73.33%

+ News

Twitter (Wrong 4k K 46.9 57.9 35.4 47.33%

MT engine)

Experimental evaluation with data concatenation m
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ReS u I tS www.adaptcentre.ie
Translation Sentiment BLEU | METEOR TER Sentiment
model [ Classification Preservation

Twitter +Flickr 48.5 59.8 33.9 71.33%
33k

Twitter +Flickr X 50.7 62.0 31.3 62.66%
Twitter +Flickr K 50.3 62.3 31.0 75.33%
+ News

Twitter +Flickr 272K X 520  63.4 30.1 73.33%
+ News

Twitter (Wrong 4k K 46.9 57.9 354 47.33%
MT engine)

Experimental evaluation with data concatenation
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ReS u I tS www.adaptcentre.ie
Translation Data Sentiment BLEU | METEOR TER Sentiment
model size Classification Preservation

Twitter K 48.2 59.4 34.2 72.66%
4k

Twitter X 50.3 60.9 31.9 66.66%

(Baseline)

Twitter +Flickr : 75.33%
+ News

Twitter +Flickr 272K X 520  63.4 30.1 73.33%
+ News

Twitter (Wrong 4k K 46.9 57.9 354 47.33%
MT engine)

Experimental evaluation with data concatenation
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ReS u I tS www.adaptcentre.ie
Translation Data Sentiment BLEU | METEOR TER Sentiment
model size Classification Preservation

Twitter K 48.2 59.4 34.2 72.66%
4k
Twitter X 50.3 60.9 31.9 66.66%
(Baseline)
Twitter +Flickr K 48.5 59.8 33.9 71.33%
33k
Twitter +Flickr 50.7 62.0 31.3 62.66%

Twitter (Wrong 4k 46.9 : 4 47.33%
MT engine)

Experimental evaluation with data concatenation %
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ReS u I tS www.adaptcentre.ie
Translation Data Sentiment BLEU | METEOR TER Sentiment
model size Classification Preservation

Twitter K 48.2 59.4 34.2 72.66%
4k

Twitter X 50.3 60.9 31.9 66.66%

(Baseline)

Twitter +Flickr K 48.5 59.8 33.9 71.33%
33k

Twitter +Flickr X 50.7 62.0 31.3 62.66%

Twitter +Flickr K 50.3 62.3 31.0 75.33%

+ News

Twitter +Flickr 272K x 520 634 30.1 73.33%

+ News

Experimental evaluation with data concatenation
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Examples SO

Sentiment translation model | Baseline model

Howard Web is a Howard Web is a Howard Web is a
terrible ref #VorldCup schrecklicheref #WorldCup schrecklicheref
#WorldCup
2 injured Neymarout of verletzterNeymarout the verletzterNeymarout
World Cup 2014 WC2014 of World Cup 2014
3 penalty shootouts are penalty shoot is tantensiv!  penalties is tantensiv
too intense ! !
4 damnchileis nice !l freekingChile is good !!! damn Chile is good !!!
#WorldCup #WorldCup #WorldCup
5 a bit boring ... a little boring ... some boring ...
6 im with Germany L adlyR G2 D¢Istand toDeutschlands
side
7 as getting I, GO CHIL completelymachel it GO as getting I, GO CHILE
! CHILE!

Comparison of translations by sentiment translation models and Baseline model

=
{ )
v
>
&

A World Leading SFI Research Centre




Examples SO

Sentiment translation model | Baseline model

injured Neymarout of verletzterNeymarout the verletzterNeymarout

World Cup 2014 WC2014 of World Cup 2014

3 penalty shootouts are penalty shoot is tantensiv!  penalties is tantensiv
too intense ! !

4 damnchileis nice !l freekingChile is good !!! damn Chile is good !!!
#WorldCup #WorldCup #WorldCup

5 a bit boring ... a little boring ... some boring ...

6 im with Germany L adlyR G2 D¢Istand toDeutschlands

side

7 as getting I, GO CHIL completelymachel it GO as getting I, GO CHILE

! CHILE!

Comparison of translations by sentiment translation models and Baseline model
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Exam p I eS www.adaptcentre.ie

Howard Web is a Howard Web is a Howard Web is a
terrible ref #AVorldCup schrecklicheref #WorldCup schrecklicheref
#WorldCup

penalty shootouts are penalty shoot is tantensiv!  penalties is tantensiv
too intense ! !

a bit boring ... a little boring ... some boring ...

Comparison of translations by sentiment translation models and Baseline model
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Examples SO

Sentiment translation model | Baseline model

Howard Web is a Howard Web is a Howard Web is a
terrible ref #VorldCup schrecklicheref #WorldCup schrecklicheref
#WorldCup
2 injured Neymarout of verletzterNeymarout the verletzterNeymarout
World Cup 2014 WC2014 of World Cup 2014
damnchileis nice !l freekingChile is good !!! damn Chile is good !!!
#WorldCup #WorldCup #WorldCup
im with Germany (i D ¢ | stand toDeutschlands
side
7 as getting I, GO CHIL completelymachel it GO as getting I, GO CHILE
! CHILE !

Comparison of translations by sentiment translation models and Baseline model
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Examples SO

Example Reference Sentiment translation Baseline system
system

Bosnia and Herzegovina Bosnia andHerzegowina Bosnia and Herzegovin

really got f*** over man eliminatedecht were aabgezogen
demolished

2 when USA lost , but were even if USA today we in couldusaloses the next
still moving onto the next the next round round
round

3 Brazil SWorldCup Brazil 5 time world Brazil 5 time world
championship Argentine champion Argentina2  champions Argentina 2
2 WorldCup time world champion so time world champions
championship so lllgo  Imfor Brazil so for Brazil
with Brazil

Examples where sentiment is altered by the Baseline system
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Examples SO

Example Reference Sentiment translation Baseline system
system

Bosnia and Herzegovina Bosnia andHerzegowina Bosnia and Herzegovin

reallygot f*** over man eliminatedecht were aabgezogen
demolished

2 when USA lost , butere even if USA todaye in couldusaloses the next
still moving onto the next the next round round
round

3 Brazil SWorldCup Brazil 5 time world Brazil 5 time world
championship Argentina champion Argentina2  champions Argentina 2
2 WorldCup time world champiorso  time world champions
championshigso Il go Im for Brazil so for Brazil
with Brazil

Examples where sentiment is altered by the Baseline system

A World Leading SFI Research Centre h »r




Examples SO

little break on the small Pause from the kleinePause of the
#WorldCupfor an #WorldCupfor a amazing #WorldCupfor a
amazing#Wimbledon #Wimbledon final! erstaunliches
final! #Wimbledon final!
2 yes I yes I so !
3 a bit boring ... I tAG00tS 02 somewas...

Comparison between sentiment polarities using the right and wrong MT engine
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Discussion

C MT scores are better when no sentiment
classification is used

C Sentiment classification approach performs better
than the systems where it is switched off
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D I SC u SS I O n www.adaptcentre.ie
Translation model Sentiment BLEU Sentiment
Classification Preservation

Twitter +Flickr 48.5 71.33%(+8.67%)
Twitter +Flickr X 50.7 (+2.2) 62.66%
Twitter +Flickr+ News K 50.3 75.33% (2%)
Twitter +Flickr+ News X 52.0 (+1.7) 73.33%

MT qualityVSsentiment preservation
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Discussion

C In most cases, the Baseline system produces better
outputs In terms of BLEU score

C In some cases, interestingly, sentiment
classification approach produces better outputs
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Discussion N

C In most cases, the Baseline system produces better
outputs in terms of BLEU score

C In some cases, interestingly, sentiment
classification approach produces better outputs

C Using specifisentimentedMT model to translate a
text with the same sentiment is better in both ways

Translation model Sentiment BLEU Sentiment
Classification Preservation
Twitter (Right MT engine) 48.2 (+1.3) 72.66% (+25%)
Twitter (Wrong MT engine K 46.9 47.33%

MT qualityVSsentiment preservation
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Conclusions

C Despite a small deterioration In translation
guality, our approach significantly improves
sentimentpreservation

C It Is essentialto carefully selectthe proper MT
engine conveyingthe same sentiment polarity as
that of the UGC
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Future work

U To apply to other languagepairs and also other
forms of UGCsuchascustomerfeedback blogsetc.

U Further refine the sentiment classes (strong

positive,strongnegativeetc.,) in orderto build more
specifictranslationmodels
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