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Think of the last time...

... you had to search for information in a forum...

Did you find it immediately?

Did you have to read a lot of useless content?



Purpose of COA

Finding useful responses to questions from user-generated content.



User-Generated Content

Lots of Information - some of it is useful
Lots of noise
Grammar, speech, expression...

Need to extract meaningful info from it



Example for COA

On next slides (in Bulgarian - translation follows)...

(From BG-Mamma - largest online forum in Bulgaria)



Question subject

[ﬁ R
= | Bbnpocu OTHOCHO KaMuHa EpaTto

W -

0 Norpeburenn u 1 Moot npernexaalt) Tazu Tema.

Question-user

QU |

MalicTopKaTa ~ | Extycuact w0 nH, 28 cen 2015, 19:34
MWHa Eparo Lmrupaii

GDJ‘IH TE3W OT BAC, KOWTO MMaT TAaKaBa KaMWHa A3 ce BKNKMAT C OTTOBOP Ha HAKOMKO anpccg
1. 3aNanyxTe N1 EeYe KaMUHKWTE. MbpBOHaYaNHO CaMo BEdep NKu?

2. Kakew HacTpoMKK CTe HaNpaeunu?

3. MiMaTe N1 HAKaSKBO PbKOBOOCTEO?

4, Kakeu neneTy nonzegaTte?

MpegeapuTenHo GNarcoapa Ha BOMYKK &

\_ J

T Question text

Bpaua

MuesnuA: 112




P smuA v Enryanacr ) Comment user

Re: Bvnpocw oTHOCHO KaMuHa Epato

%0 nH, 28 cen 2015, 21:27 #1

Lumupail

~
Coduin /@M MoHwWS Ha Epato.
Muewus: 3 960 [Hec A 3ananux 2a 2 uaca.

TOHZ.

Ce MEKnYyBalle, NaKk ce BKnYBalle 1 T7.H., HO HE MOMHA F‘ID,EI;DDEIHDCTH.

wm KHWMKE C MHCTPY LMW,

MeneTvme ca GhArapcky oT Pasnor, Ho MMaMe owe 2-3 TopbK oT TAxX. 33 TasM 3MMa CMe NopbYany eTpononcki NeneTn 2,5

33Cera He CMe HaCTPOMBaNK HKWo. MWHANaTa roguHa DAxXMe H3CTPOWIK 03 C8 BKIKIYBA CYTPWH B 5:30, Mocne No HAKCoE BpeMe

~

/

Comment text

Uurupai

MaWcTopKaTa *  ExTycMacT

Re: Benpocw oTHOCHO KaMuHa Epato

Brnarogaps 3a oTrogopa. M2non3eany N cTe HAKA3KBE eKopeum?

Bpaua

MureHuA: 112

LuTupai

¥0 nH, 28 cen 2015, 22:33 #2

LuTupail




Codua

Mrenun: 3 SE0

3MHMA ~  EHTycHact ¥ 0 nH, 28 cen 2015, 22:36 #Bg
al

Re: Bbnpock OTHOCHO KaMwWHa Epato LUutvp

Uwrar Ha: MakcropkaTta B nH, 28 cen 2015, 22:33

Enarogapa za oTroecpa. MEnonseanu nu CTe HAKSKEE SKOPELMM?

HAMaM 1aen Kakeo e ToBa. &

Uurupai

Bpaua

MreHur: 112

MaWcTopKaTa +  EnTycuact »#0 BT, 29 cen 2015, 08:07 #4

Re: BbnpocH oTHOCHO KaMWHa Epato LuTrpai

LiuTar Ka: MakcTopkaTta B nH, 28 cen 2015, 22:33

Bnarogaps =a oTroeopa. MEnonzeanu AW CTe HAK3KEE SKOPELKHM T

Byxaxaxa @ £/ TaKWBa CMeLLUKW CTaBaT, KoraTo maweLw npes TenedioHa. MMax npeasug EKO PEXKMM @@@
MexgyopyroTo BallaTa KaMWHa, KoraTo AoCTMIHE CrpegensHa TemMn crvpa nv paboTta?

10
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Position of the comment in the thread

Codus

MreruA: 3 360

3MHMHA v EHTycKacT ¥ 0 81, 29 cen 2015, 10:1
Re: BunpocH OTHOCHO KaMWHa Epato L

‘ a
n

MbpBaTa 3KMa CNMPaLLe, Ho Nocne oT dWPMaTa, OTKLOSTD A KyNWKMe, | NPoMEHWKE HECTPOMKMTE M Cera He chkpa.
MpobneMLT CLC caMoMEKN0YBadeTo Oe, ye TpAOBa TeMMepaTypaTa Aa NagHe ¢ 2 rpagyca nod 2303aeHaTta, 33 43 o8 BENHYM.
Mo TO3WM Ha4KH Ce NoNY4YaBaxa roneMu TEMOEPaTYRHK aMIITY QM.

Uurupai

Bpaua

Mrexua: 112

HﬂﬁﬂﬂpKﬂTﬂ -  EHTYCHECT ¥0 g1, 29 cen 2015, 10:20 #6

Re: BbnpocK oTHOCHO KaMuHa Epato LuTipai

MH nonezHo MHbo:-P a3 Ha KaKbB pexuM CTe cera?

Uurupai
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Example for COA

And now, translated to English...
Prepared for processing...

And annotated...

12



Question Subject

Question Text

Questions about fireplace Erato

Please those of you who have that fireplace to get involved with the
answer to a few questions: 1. You lit the fireplaces. Initially only night?
2. What settings have you done? 3. Do you have any guidance? 4. What
pellets you use? thanks in advance to all : lol:

Comments

Position

Relevance

Comment Text

1

Good

I have Poni9 on Erato. Today I lit it for 2 a.m. pellets are Bulgarian from
Razlog, but we still have 2-3 bags of them. For this winter we ordered
etropole pellets 2.5 tons. so far, we haven’t set up any thing. Last year
we were set up to turn on at 5:30 in the morning, then at some time is
excluded, it still included, etc, but I don’t remember the details. Have
book with instructions.

Bad

Thanks for the reply. Have you used any ekorecim?

Bad

I have no idea what that is. :shock:

| | B2

Bad

Buhahaha :D These jokes become, when you write in the phone. I meant
the ECO MODE : hug: by the way your fireplace when it reaches a
certain temp stops work?

Good

The first winter, but then stopped by the company where we bought it,
I changed the settings and now I can’t stop. problem with turning itself
off, you need the temperature to drop to 2 degrees below the set to be
turned on. Thus received large temperature amplitudes.

13



Question Subject

Question Text

Questions about fireplace Erato

Please those of you who have that fireplace to get involved with the
answer to a few questions: 1. You lit the fireplaces. Initially only night?
2. What settings have you done? 3. Do you have any guidance? 4. What
pellets you use? thanks in advance to all : lol:

Comments

Position Relevance

Comment Text

I have Poni9 on Erato. Today I lit it for 2 a.m. pellets are Bulgarian from
Razlog, but we still have 2-3 bags of them. For this winter we ordered
etropole pellets 2.5 tons. so far, we haven’t set up any thing. Last year

we were set up to turn on at 5:30 in the morning, then at some time is
excluded, it still included, etc, but I don’t remember the details. Have
book with instructions.

2 Bad Thanks for the reply. Have you used any ekorecim?
3 Bad I have no idea what that is. :shock:
4 Bad Buhahaha :D These jokes become, when you write in the phone. I meant

the ECO MODE : hug: by the way your fireplace when it reaches a
certain temp stops work?

The first winter, but then stopped by the company where we bought it,
I changed the settings and now I can’t stop. problem with turning itself

off, you need the temperature to drop to 2 degrees below the set to be
turned on. Thus received large temperature amplitudes.
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Question Subject

Question Text

Questions about fireplace Erato

Please those of you who have that fireplace to get involved with the
answer to a few questions: 1. You lit the fireplaces. Initially only night?
2. What settings have you done? 3. Do you have any guidance? 4. What
pellets you use? thanks in advance to all : lol:

Comments

Position Relevance

Comment Text

['have Poni9 on Erato. Today I lit it for 2 a.m. pellets are Bulgarian from
Razlog, but we still have 2-3 bags of them. For this winter we ordered
etropole pellets 2.5 tons. so far, we haven’t set up any thing. Last year
we were set up to turn on at 5:30 in the morning, then at some time is
excluded, it still included, etc, but I don’t remember the details. Have
book with instructions.

2 Bad

Thanks for the reply. Have you used any ekorecim?

3 Bad

I have no idea what that is. :shock:

4 Bad

Buhahaha :D These jokes become, when you write in the phone. I meant
the ECO MODE : hug: by the way your fireplace when it reaches a
certain temp stops work?

5 Good

The first winter, but then stopped by the company where we bought it,
[ changed the settings and now I can’t stop. problem with turning itself
off, you need the temperature to drop to 2 degrees below the set to be

turned on. Thus received large temperature amplitudes.



How often to lit the fireplace? E

1. Find similar question

Duestion Subject Duestion Text

Questions about fireplace Erato | Please those of you who have that fireplace to get involved with the
answer to a few questions: 1. You lit the fireplaces. Initially only night?

2. What settings have you done? 3. Do you have any guidance? 4. What
pellets you use? thanks in advance to all : lol:

ommen
Position | Relevance Comment Text

1 Good I'have Poni9 on Erato. Today [lit it for 2 a.m. pellets are ﬁu]garian from
Razlog, but we still have 2-3 bags of them. For this winter we ordered
etropole pellets 2.5 tons. so far, we haven’t set up any thing. Last year responses
we were set up to turn on at 5:30 in the morning, then at some time is
excluded, it still included, etc, but I don’t remember the defails. Have
book with instructions.

2. Show useful

5 Good The first winter, but then stopped by the company where we bought it,
I changed the settings and now I can’t stop. problem with turning itself
off, you need the temperature to drop to 2 degrees below the set to be
turned on. Thus received 1ar§e temperature amplitudes. 16
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COA - Task Formulation

Given a question and comments from a forum thread,

18



COA - Task Formulation

Given a question and comments from a forum thread,

order the comments with respect to their relevance with the question.

19



How often to lit the fireplace? E

1. Find similar question

Duestion Subject Duestion Text

Questions about fireplace Erato | Please those of you who have that fireplace to get involved with the
answer to a few questions: 1. You lit the fireplaces. Initially only night?

2. What settings have you done? 3. Do you have any guidance? 4. What
pellets you use? thanks in advance to all : lol:

ommen
Position | Relevance Comment Text

1 Good I'have Poni9 on Erato. Today [lit it for 2 a.m. pellets are ﬁu]garian from
Razlog, but we still have 2-3 bags of them. For this winter we ordered
etropole pellets 2.5 tons. so far, we haven’t set up any thing. Last year responses
we were set up to turn on at 5:30 in the morning, then at some time is
excluded, it still included, etc, but I don’t remember the defails. Have
book with instructions.

2. Show useful

5 Good The first winter, but then stopped by the company where we bought it,
I changed the settings and now I can’t stop. problem with turning itself
off, you need the temperature to drop to 2 degrees below the set to be
turned on. Thus received 1ar§e temperature amplitudes. 20




Why COA

This year, the team of FMI of Sofia University participated in the SemEval
competition - task for CQA in English.

Our system achieved the best results on the main subtask.

(Data in English from Qatar Living - a large forum in Qatar)

21



Goals of the Current Research

1. Existing pipeline for CQA for English - performs very well

2. Data from the largest forum in Bulgaria - BG Mamma

3. No research for CQA in Bulgarian so far

22



Goals of the Current Research

1. Existing pipeline for CQA for English - performs very well

2. Data from the largest forum in Bulgaria - BG Mamma

3. No research for CQA in Bulgarian so far

Would applying machine translation work well for CQA for Bulgarian?

23
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How it works

= 4 R

Feature Extraction
And Selection \

Build Model

MS Translate \

[ Data in EN Evaluate

- /




How do we know it works? (Evaluation)

Mean Average Precision (MAP)
How many good answers are put on the top positions?

The Good comments should be ordered ‘over’ the Bad comments.

Q
MAPQ5 =Y AveP(q)/Q

g=1

D
AveP@5=>» P(k)/5
k=1

26




Classifier

Classification instances: features extracted for question-answer pair.

SVM classifier with RBF kernel.

Use probability for Good class as ranking score.

27



Baseline

Use 1/comment position as ranking score

MAP for baseline is ~70% on our test set

Goal: Improve this baseline with significant amount

28



Features

Metadata
Lexical

Semantic

29



Metadata Features

Whether the comment is written by the author of the question
Comment rank in the thread

Ratio of the comment length to the question length (number of tokens)
Number and order of comments from the same user in a particular
thread

Presence and the number of URLs in the question and in the comment

30



Lexical Features

Question marks and question words in question and comment
Smileys, “thank you”, numbers

Persons, Locations, Organizations, Addresses

Level of readability and complexity of the text (Aluisio et al., 2010)
POS count in question and comment

Average number of words per sentence, type-to-token ratios
Number of misspelled words and offensive words from a dictionary

31



Semantic Features

e Topic Modeling is used for training of 100 topics from questions and
comments from the Qatar Living training data

e Word Embeddings trained with Word2Vec(Mikolov et al., 2013) on the
Qatar Living forum data

e Cosine distances between the text of the question and of the comment
(distance between the sum of the embeddings of all words in the
question and in the comment text)

32



Content

What is CQA
Task Formulation
Method

Data
Experiments

Conclusion

33



Data

Data from BG-Mamma
Topics containing “Bbnpoc”

First 5 answers from the thread (answers with position from 1 to 5)

Annotated the answers as “Good” or “Bad” in respect to the question.

Additional training set from Qatar Living forum (from SemEval 2016).
34



Data Stats

35



How do we overcome the shortage of training data?

Domain Adaptation (Daume Ill, 2007)

36



Domain Adaptation

Small annotated training set from one domain we need to classify
“target domain” ; ;

And large annotated set from another domain

“source domain”

37




Domain Adaptation

Combine the data so that we can use a larger annotated corpus for training.

Q -+ —— Combined Training Set

Target Domain Source Domain

38




Domain Adaptation

Extract features from source and target data

Q - Xt

Feature
Extraction

@ < — - Xs

* Xt and Xs - feature vectors for target and source domain (the same features)




Domain Adaptation

Extend feature space

Training Data:

- From Target Domain:
-  From Source Domain:

Test Data:

- Only from Target Domain:

X ={Xt, 0, Xt}
X ={Xs, Xs, 0}

X ={Xt, 0, Xt}

40



Domain Adaptation

Would that work?

41



Domain Adaptation

Would that work?

Yes, according to research. And to our experiments.

42
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Experiments - Different training sets on all features

Domain adaptation 90.39

Training data from Qatar Living 87.06
' B MAP, %
0 10 20 30 40 50 60 70 80 00 100
44



Experiments - only specific feature groups

only Lexical features |/ Parts of speech _.EB.E? |
only Lexical features | Question words _ 59.13
only Metadata features /| URLs _ 68.15
only Semantic features / Cosine distances _ 66.42

B MAP, %
only Metadata features / Comment structure _ 74.28
only Metadata features / Thread structure _ 76.89
only Semantic features / Word embeddings _ 81.06
Al Features | <039
0 1 2 3 4 S e 7 8 0 100
* Trained on the data from BG-Mamma 4



Experiments - all features without some feat. groups

All - Lexical features | Parts of speech _9094
All - Lexical features | Question words _90.39
All - Metadata features [ URLs _90.39
All - Semantic features [ Cosine distances _ 88.72
All - Metadata features | Comment structure _ 90.11 "MAP, %
All - Metadata features | Thread structure _ 85.83
All - Semantic features | Word embeddings _ 86.22
Al Features | <0 <5

83 a4 85 a6 87 63 89 a0 | g2

* Trained on the data from BG-Mamma 46




Experiments - Results

Works best trained on data from BG-Mamma and domain adaptation

Best features:

e Word embeddings
e Metadata about the thread structure

Least significant features:

e Question words
e URLs - presence and count

e Parts of speech .
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Conclusion

We presented our research for CQA for Bulgarian

1. The method of using machine translation from Bulgarian to English and
using existing pipeline for English works well

2. Results are comparable to the ones tested in English

3. Achieved significant improvement over the baseline

49



Conclusion

We presented our research for CQA for Bulgarian

1. The method of using machine translation from Bulgarian to English and
using existing pipeline for English works well

2. Results are comparable to the ones tested in English

3. Achieved significant improvement over the baseline

This approach can be used for further research in the field
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Future Work

Add more features: user features, PMI, credibility
Annotate more data for BG
Publish the corpus for Bulgarian

Integrate into real-life application?

51



Thank you!



