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Motivation
Which to buy XX or YY?

I'D LIKE YOUR
ADVICE.

— http:l//www.'a : co pare—mobile—phone_s/

Alexander Bondarenko - Identifying comparative questions on the Russian web

Bauhaus-Universitat Weimar



Motivation
Which to buy XX or YY?

Ask your friend

) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web
Bauhaus-Universitit Weimar




Motivation
Which to buy XX or YY?

YAHOO!

Answers

Corargugltv Ask your friend

) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web
Bauhaus-Universitit Weimar




Motivation
Which to buy XX or YY?

Good®

YAHOO!

Answers

'OK Google' o

COEEUE'W Ask your friend Search engine
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Motivation

@ difference between iphone 8 and x Worldwide, 1/1/17-1/1/18
. SS———— v —
[ include low search volume regions 1-5of 13regions  »
Related topics Risi.ng v 32 O < Related queries Rising v % < <
Quest
1 iPhone - Smartphone u e S I O n S sakout 1 the difference between iphone 8 and iphone x
2 Apple - Technology company it 2 difference between the iphone 8 and x
3 iPhone 6 - Topic : what is difference bem@n iphone 8 and ip... E o
4 Camera - Topic U hat is the difference between iphone 8 and x
5 Verizon Wireless - Telecommunications comp... Breakout hat is the difference between the iphone 8 an._..
1-50f 151opics ) 1-50f 18 queries %
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Comparative queries are not treated differently from the others

Go gle difference between iphone 7 and 8 3 Q HH

All Images Videos Shopping MNews More Settings Tools

About 123.000.000 results (0,55 seconds)

iPhone 8 Vs iPhone 7: What's The Difference? - Forbes Shop for difference between ip... Sponsored
https:/Awww forbes. com/sites/. . /apple-iphone-g-vs-iphone-7-whats-the-difference/ -

Sep 18, 2017 - did not follow the iPhone T with an "iPhone 753" so instead we have the iPhone 8 and
iPhone 8 Plus as well as a radically redesigned (and jaw droppingly expensive) all new iPhone X. So
what is the difference between the iPhone 8 and iPhone 7 and is it a worthy upgrada? Here's what you
need to know. ..

You visited this page on 1/29M18.

Apple iPhone 7 32GB Schwarz [11,24cm
(4,7") Retina HD Display. i0S 10, A10,...
€589,00

notebooksbilliger.de

Free shipping

By Google

iPhone 8 Vs iPhone 7 Vs iPhone 65 Vs iPhone 6: What's The ... - Forbes
https:/awww forbes.com/.. fapple-iphone-g-vs-iphone-7-vs-iphone-63-vs-iphone-6-wh... =

Jan 12, 2018 - This guide will explain the important differences between the iPhone 6 (2014), iPhone
65 (2015), iPhone T (2016) and iPhone & (2017} - and discuss whether you should upgrade. Here's
everything you need to know... Apple. Left to right: iPhone 8, iPhone 7, iPhone 65, iPhone 6. Design -
Fluctuations In ...

iPhone 8 vs iPhone 7: What's changed? | Trusted Reviews

www trustedreviews.com » News

iPhone 7 vs iPhone 8§ Design: What's the difference? Apple played it safe with the iPhone T last year,
deciding to keep the overall form-factor and size the same as both the iPhone 65 and 6. And again this
time around there isn't a whole lot different — all the big changes seam to have gone into the iPhone X.
Instead, the ...
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Comparative queries are not treated differently from the others

ﬂHﬂEKC pasHULa Mexay aitcpoH 7 u 8 Haiitu Co30aTh aKKayHT

NOMCK HKAPTHMHKW BMAEO KAPTbl MAPKET HOBOCTM MNEPEBOOYME ELWLE

® Yem otnnyaetcs iPhone 8 oT iPhone 7 Hawenca 101 mnk pesyneratos
iphones.ru > iNotes/740826 v 1013 noxazos B MacAL
Ho ceowo CeMepEy A EpAL NW NOMEHAKD, CMEICHA HE BUXY, pAa2HWLIA HE2HAYHMTENbHAA. ﬂ,EI H aTts obraeneHue

IHAK 3TOT MPUKON C HOEEIM NpoUgccopom, ¢ 7 Tak #e Bsino — noka paspaboTumem
NOATAHYTCA, BbIROET HOBSIA @aAIOH C HOBLIM YNYYLIEHHEIM NPOLECCOPOM.

24 CpaeHeHMe iPhone 7 u iPhone 8: B 4eMm pasHuUa U CTOWUT NK...
24hitech.ru > sravnenie-iphone-7-i-iphone-5.. . raznica... »

_..[No NpKYKHE Toro, YTo BCE OCHOBHEIE 3BOMKUMOHHEIE LWAMW NocnedHux mogenen iPhone
KACANMCE MCHMKMMTEN=HO 5, 5-aroimoeelx dabnetoe ¢ npucraekoi "Plus”, oTeickaTs
CylecTEeHHEIE OTNWYMA Mexay iPhone 7 v 8 foEonsHO CNoMHO, 0OHAKO Pa3HMLE B. .

rl

© AWdoH 8 n AipoH 7 cpaBHeHKe, OTNU4YKe OBYX YCTPOWNCTB
kazizilkree.ru > ajfon-S-i-ajfon-7-sravnenie/ -

BoT mel pewunm cpaequTe Addpon 8/5+ w aldpon T/T+ C kNHOYEBEIMK 0CODBHHOCTAMM,
4ToOkRl 4aTE NONL30SATENAM NPEACcTAENSHUE O pasHuue Mexay iPhone 8/8+ v iPhone
T/7+, npewge yem kyniTe WX Aldod 8 v aidpon T cpasreHne aByx AeEalicoE. .
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Possible search result page representation for the comparative query

COE’gle difference between iphone 7 and 8 4 Q = 0 @

All Images Videos Shopping Mews More Settings Tools

About 123.000.000 results (0,55 seconds)

Sponsored

iPhone 8 Vs iPhone 7: What's The Difference? - Forbes Shop for difference between ip...
hitps:/ivww forbes com/sites/. . fapple-iphone-8-vs-iphone-7-whats-the-difference/ »

Sep 18, 2017 - did not follow the iPhone 7 with an ‘iPhone 75" so instead we have the iPhone 8 and
iPhone 8 Plus as well as a radically redesigned (and jaw droppingly expensive) all new iPhone X. So
what is the difference between the iPhone 8 and iPhone T and is it a worthy upgrade? Here's what you

Apple IPhone 7 32GB Schwarz [11,94cm
(4,7") Retina HD Display, i0S 10, A10,...
€589,00

need to know... X notebooksbilliger.de
IS A re s e L o Free shipping
- iPhone & iPhone 7 By Google
i0S i0S 11 i05 11 update available
Colours Silver, Gold, Space Grey Silver, Gold, Rose Gold, Black, Jet Black
Tabular A Display 47in, 1334x7501PS, True Tone, 326ppi 4.7in, 1334x750IPS, 326ppi
Processor Apple A11 Bionic, M11 co-processor  A10 Fusion, M10 co-processor
summary Storage 64GB/256GB 32GB/128GB
Rear camera 12MPF, f11.8 with OIS 12Mp. f11.8 with OIS
- Front camera TMp, /2.2 TMp. /2.2
iPhone 8 vs iPhone 7: What's changed? | Trusted Reviews
www trustedreviews.com » News
iPhone T vs iPhone 8 Design: What's the difference? Apple played it safe with the iPhone 7 last year,
deciding to keep the overall form-factor and size the same as both the iPhone 65 and 6. And again this
time around there isn't a whole lot different — all the big changes seem to have gone into the iPhone X.
Instead, the ...
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We need to be able to recognize
a user’s intent for comparison
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Study research questions

RQ1: What are the strong textual signals that distinguish comparative
guestions from other questions?

RQ2: Can we build an effective classier to automatically recognize
comparative questions on the Russian web?

RQ3: How often and in what categories do users ask comparative
guestions on the Russian web?

) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web 15
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Different types of user queries to the search engine

Query

difference between iphone 7 and iphone 8 Q, Q,
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Different types of user queries to the search engine

Query

difference between iphone 7 and iphone 8 !; Q,
Question(-like) query
what is the difference between an iphone 7 and iphone 8 ,!, Q.
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Different types of user queries to the search engine

Query

difference between iphone 7 and iphone 8 Q, Q,

Question(-like) query

what is the difference between an iphone 7 and iphone 8 15!, Q.
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Question queries ~ 2% of the Web queries

Yahoo! Research
[Pang and Kumar, 2011]

11%

2%

2010 2011-2013
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11%

Queries written in natural language ~ 3.2%

Microsoft Research
[ White et al., 2015]

2%

2010 2011-2013
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Question queries ~ 4% of the Web queries ’
Bauhaus Universitat, Ural Federal University 7

[Volske et al., 2015] 2010 201

=

-2013 2012 2015
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11%

2%

2010 2011-2013

Question queries ~ 11% in the voice search

Yahoo! Research
[Guy, 2016]
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Available data

Yandex

Percentage of sessions

T0%
« Yandex = GDOQ|E Yandex B xareropm 4 cnpocms gl Mupepw lNowck no Bonpocam
G0 % 'GﬂDglE k 1 cTaBka
S T s Mail.ru . Kak npaBvrbHO YCTPaHNTL
50 % i e e Bonpocbl y4acTHMKOB

HeKa4eCTBEHHLIA PEMOHT.

k
1 G OTKpbITble  Haronocoeanuu  Jlyuive

MoMOoruTe BCNOMHWUTH
HaseaHwe hunbma?

0% —————— (6]

46 HOBLIX BOMPOCOB

30 % % 1 craska Q KaK 3To yopaTk noxanyicra
a Moyemy yacto Henuc MyxuH B "TIpoyee KOMNbHOTEPHOE", 1 MUHYTY Hazag - OTBETUTL
nNepekUMOHUCTEI HE
20% paccnabneHHbl U B Yem oHM MpueeTcTayl. ¥ MEHA BOT TAKOW BOMPOC eCTb (B ONMcaHuu)
HE paccnatneHsl, sssise ssefs B "bonesHu, Nekapctea”, 1 MMHYTY Hasan -« OTBETMTb
NCUXonori:)?
10% k 1 craska Q YUCTANCUXONOTMUECKW.. ECTb TYT OTEETUMKK-C KOMY A HEMNPWATHA.. MOXET DeLly.. anu
TOLUHMWT rae? Haeeano. Hagyno Takcksarts.
£ o ¢ Yewy oropuaetcs , ,
®upa ©y B "Mcuxonorua”, 1 MUHYTY Hasag - OTBETHTD

0% MYUUHA_CIYYaiiHo Nonae s
R R T LT STy N

27 Dec 2017 30 Dec 2017 2 Jan 2018 5Jan 2018 8 Jan 2018

https://radar.metrika.yandex/
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Yandex query logs pre-processing following [Volske et al., 2015]

Yandex query logs, 2012
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Yandex query logs pre-processing following [Volske et al., 2015]

Yandex query logs, 2012

Extracting questions: 58 combinations of
guestion word uni- or bigrams
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Yandex query logs pre-processing following [Volske et al., 2015]

Yandex query logs, 2012

Extracting questions: 58 combinations of
guestion word uni- or bigrams
Remove spam and bots
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Yandex query logs pre-processing following [Volske et al., 2015]

Yandex query logs, 2012

Extracting questions: 58 combinations of
guestion word uni- or bigrams
Remove spam and bots
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Yandex query logs pre-processing following [Volske et al., 2015]

Yandex query logs, 2012

Extracting questions: 58 combinations of
guestion word uni- or bigrams
Remove spam and bots

1.5 billion questions
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Example: question —answer on Otvety@Mail.ru

MailRu NModta Mol Mwp  OfdHOEmaccHWEM  Mrpel 3darkoMmcTsa Hoeoctw Mouck Boe npoekTel -

OTBETbI@MAIL B Kareropmn <+ Crpocurs gl Nunepws
Wabnot ans mucem .- KTO HUByAb 3HaeT? a B npogaxe uMmeetcs andgoH 57
° e g CKOJMbKO CTOUT? YeM OTNNYaETCs OT 4g U KaKon nydlle .
Peructpayma .. oo
... 4wmnd) .
3HakoMcTBa. Ji0BoBb ma;‘rﬁéﬁ&;}m'dww-{zs}., Bonpoc pewiEs i BaTeRaiage e e ceeeseestt

Opy:«ba ERTILLL Seeeeeeeaa.,,
SraromcTea .e*" MYULKA OTBET
Nobosb -
OTHOLWEHKWA :. Hukon# 6 net Hazag °.
PaccrasaHna . Opaxyn (68430) :
Npome B3aMMOOTHOLIEHNS ", 5 nyywe yem 4...Ha 1cm DonbLue...)) .."
..‘0...HF}EBP‘ITCH HD}KEIJ'IDEIEI'I'I:.{:fI ..... ’
BDI‘IpDChI-J'IM,EI,EpI:-I ............. ceses®®
Kak BLIABMTE CUMNATUI OT %
napHa? Bel HALWNK OTBET HA [la. cnacuol Her
CBOW BONpOC? '
% 1 cTaeka

) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web 29
Bauhaus-Universitat Weimar




Otvety@Mail.ru data pre-processing

Otvety@ Mail.ru: 11.2 million questions with answers

'‘best": {'kpd': 14.39, 'email": 'Inlo.1@mail.ru’, 'nick': '"HukonA', 'qid": '70856473', 'coment': '0', 'vip': O, 'rating': '2', "id":
'379029027', 'points': '54333", 'source': ", 'usrid': '9218636', 'Ivl': 'Opakyn’, 'added': '2012-02-06 22:16:32', 'atext": '5 nydiwe
yem 4...Ha 1cm bonbuie...))'}, 'gtext’: 'kTo HMOYAb 3HAET? @ B NpoAarke MMeeTca alPoH 5 ? CKOIbKO CTOUT? YEM OT/IMYAETCH
oT 4g 1 Kakom nyywe 4 nnn 5)', '‘coment’: '0', 'cid": '1335', 'vip": 0, 'cancomment': '0', 'id": '70856473', 'points': '28', 'rating":
'0', 'arating': '3", 'Ivl': 'YueHunk', 'added": '2012-02-06 22:14:43', 'kpd': 15.38, 'email": 'kashapchik93@mail.ru', 'nick': '®asn
Mapdywa', 'anscnt'’: '3', 'polltype’: "', 'gcomment’: "', 'usrid': '35975834", 'category': {'name': '/ltobosb', 'urlname': 'loving'},
‘answers': [{'kpd": 15.38, 'email": 'darkness123123@mail.ru’, 'nick': '‘Michael Myerss', 'gid": '70856473', 'comcnt': '0", 'vip": O,
'rating': '1", 'id": '379029523', 'points': '40', 'source': 'http://iphone5news.ru/?p=5587", 'usrid": '62123520', 'lvI": 'YueHuK',
'added": '2012-02-06 22:18:37', 'atext": 'aidpoH 5 elue HET B Npoaarke OH NOABUTCA MU B aBTYCTE UM OCEHbIO KaK TOBOPSAT
Ha aHrnncKmx cantax andona \n'}, {'kpd': O, 'email': 'kost2001kv@mail.ru', 'nick': 'Kykna', 'gid": '70856473', 'comcnt': '0/,
'vip': O, 'rating': '0", 'id": '379811027', 'points’: '204', 'source’: ", 'usrid": '47740509', 'Ivl": 'YueHuk', 'added": '2012-02-10
13:33:05', "atext’: 'Tam BbiABeXKHaA KnaBmaTypa'], 'state’: 'R’
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Otvety@Mail.ru data pre-processing

Otvety@ Mail.ru: 11.2 million questions with answers

eoe
ooooo

ooooooo
.............
°

) 'qtext';:-‘KTo HMOyAb 3HAET? a B NpoAaXKe UMeeTcA auPoH 5 ? CKONIbKO CTOUT?
Yyem oT/In4aeTca ot 4g 1 Kakom aydwe 4 nan 5)’

7.7 million questions
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First look into the data
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Different types of comparative questions

Indirect comparative Direct comparative

Where is it better to go on vacation What is better BMW or Mercedes?
with children 8 and 10 years old?
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Different types of comparative questions

Reasoning comparative Non-reasoning comparative
What is better Sony or Canon, and What is bigger Moscow or Paris?
why?
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Different types of comparative questions

Difficult case: What is more reliable BMW or Mercedes?

Bauhaus-Universitat Weimar
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Comparative textual patterns collection

Formulated 20 patterns

Based on:

Our own expertise

Linguistics research

Computational linguistics/NLP: sentiment analysis
and opinion mining

Psychological research
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Bauhaus-Universitat Weimar



Comparative textual patterns collection

Formulated 20 patterns

Pattern Number of hits Comparative %
. comp(ADV and ADJ) + or : 5.5 million = 97
Regex Human judges
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Comparative textual patterns collection

Formulated 20 patterns

Pattern Number of hits Comparative %
comp(ADV and ADJ) + or 5.5 million

97
'YyTO Aydwe 6mB X5 waAnM UHPUHUTK PX35'
'what better BMW X5 or Infinity FX35'
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Comparative textual patterns collection

Formulated 20 patterns

Pattern Number of hits Comparative %
comp(ADV and ADJ) + or 5.5 million 97

KaK MpaBuibHee [ABEPbMU UM ABEPAMU' x
'how more correct doors or dors'
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Comparative textual patterns collection

Formulated 20 patterns l l

Pattern Number of hits Comparative %
comp(ADV and ADJ) + or 5.5 million 97

'KaK npaBuibHee ABEPbMWU UM ABEPAMMU' x
'how more correct doors or dors'
@ We are interested in queries seeking for reasoning support

Alexander Bondarenko - Identifying comparative questions on the Russian web 40

Bauhaus-Universitat Weimar



Question

We use the collection of the patterns
to classify questions in our corpora

Comparative  Non-comparative
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Pattern-based classification of reasoning comparative questions

1. Input: a question

2. If it matches any of the patterns, mark it as comparative
and non-comparative otherwise

Alexander Bondarenko - Identifying comparative questions on the Russian web 42
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Pattern-based classification of reasoning comparative questions

0
> - 1600
=
(2]
o
Q.
o 1200
)
)
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v 800
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Positive
Actual
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Pattern-based classification of reasoning comparative questions

Q
> |
= = . U70 6onbwe Mocksa nn Mapux?
§ What is bigger Moscow or Paris?
© 1200
Q
o+
O
i®)
8 800
o Q
=
)
(QUD 400
Q
Z

Negative

Positive
Actual
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Solution — using a supervised
machine learning
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Dataset preparation for labeling

Dataset was built combining: TR T o i ]
- Random sampling ey - AR L
- Pattern matching I stem
H i leof
- Pattern-free mining =
“ |
4
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Dataset preparation for labeling

Yandex: 1% comparative R
Dataset was built combining: T Lgpalan Lo |
- < Random sampllng Otvety: 3% comparative e Applo | flesh

..... e seads_i
- Pattern-matching i e
- Pattern-free mmmg leaf

Human experts labeled data manually into classes:
comparative, non-comparative and not clear.
10,000 examples have been labeled; 65% negative, 35% positive
Alexander Bondarenko - Identifying comparative questions on the Russian web a7
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Dataset preparation for labeling

Our dataset
Otvety
Yandex @Mail.ru
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Dataset preparation for labeling

Our dataset
Otvety
Yandex @Mail.ru

A ~4000
guestions

Random
sampling

comparative rative
questions
) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web 49
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Dataset preparation for labeling

Our dataset
Otvety
~4000 Yandex @Mail.ru
questions N
\}\1 A 4000

= questions

Random
sampling

Pattern-based
mining

Comparative

questions

L]
L]
.
Non-compa- Non- Compa-
rative comparative rative
questions
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Dataset preparation for labeling

Our dataset
~4000 e e ~2000
guestions ~ guestions
R / A A0 %

=\ questions %,
U

Random
sampling

Pattern-based
mining

Pattern-free
mining

Comparative

questions

L]
L]
.
Non-compa- Non- Compa-
rative comparative rative
questions comparative

questioris

) _ ) Alexander Bondarenko - Identifying comparative questions on the Russian web
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Data annotation for the machine learning-based classification

Features:

Bag-of-words and part-of-speech tags:
words are lowercased, normalized, transliterated
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Data annotation for the machine learning-based classification
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Performance of the linear SVM trained with different features

Accuracy

Precision 76 91 92 92
Recall 74 91 92 92
F1 79 91 92 92
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Performance of the linear SVM trained with different features

Accuracy 79 92 93 . 93
Precision 76 91 92 92
Recall 74 01 - %2 i 9
F1 79 91 7 92
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Machine learning-based classification of the labeled dataset

Terms: 22,000 | A weson

10,000 examples have been labeled; 65% negative, 35% positive k DE"“‘E““‘

, _ 4',;' / 4] coop
5-fold cross validation | AVERAGE

[ ] Poor

Accuracy

Precision 92 92 92
Recall 92 92 91
F1 92 92 92
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Question

We use our pre-trained model to
classify questions in our corpora

Comparative  Non-comparative
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ML-based classification of direct reasoning comparative questions

1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA
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ML-based classification of direct reasoning comparative questions

1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA

14 topic-like categories following [Volske et al., 2015]
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ML-based classification of direct reasoning comparative questions

1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA

14 topic-like categories following [Volske et al., 2015]

ws o ._
o= Pre-trained supervised machine learning-based classifier
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Comparative questions on the Russian web

nexc

Search engine Community Q & A

Education Consumer electronics
Society & Culture 2.6 Cars & Transportation 54
Consumer electronics 2.4 Home & Garden 4.6

Alexander Bondarenko - Identifying comparative questions on the Russian web
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Comparative questions on the Russian web

Qupexc

Search engine

Q-word Ratio, % Q-word Ratio, %
What 33 How 50
How 23 What 11
Which 14 Which 7

Alexander Bondarenko - Identifying comparative questions on the Russian web 62

Bauhaus-Universitat Weimar



Comparative questions on the Russian web

Qupexc

Search engine

The majority of the comparative H
questions start with what

big bigger biggest

Q-word Ratio, % Q-word Ratio, %
The most non-comparative are
What 22| o 2 how/how to-questions
How 23 What 11
Which 14 Which 7
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Comparative question ML-based classifier performance

Qupexc

Search engine

Measure Value, %
Accuracy 75
Precision 55
Recall 99
F1 65
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Reducing the false-positive predictions

Classifier confidence score

0.5
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Reducing the false-positive predictions

Classifier confidence score
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Comparative questions on the Russian web

Qupexc

1.5 billion question queries
Search engine . .

1% — reasoning direct comparative
guestions

1 comparative question / 2 sec.
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Comparative questions on the Russian web

Qupexc

Search engine

1.5 billion question queries

1% — reasoning direct comparative

2018 >> 2012 questions

1 comparative question / 2 sec.
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Comparative questions on the Russian web

@ Pattern-based mining / comparative patterns

@ Training dataset manual labeling

@ Machine learning for comparative question classification

@ Qualitative analysis: comparative questions on the Russian web
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Comparative questions on the Russian web

o -g\lﬁﬂl\l%"wn
@ Pattern-based mining / comparative patterns ¢ - =]
= f""ﬁ
. . v
@ Training dataset manual labeling -

@ Machine learning for comparative question classification

@ Qualitative analysis: comparative questions on the Russian web

tard you !
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Comparative Questions/Question Queries

Backup
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Comparative Questions/Question Queries

Table 3.1: Pattern-based classifier performance evaluation on the Yandex corpus.

Performance measures. %

Measurement Value
Accuracy T2
Precision 44
Recall 100
F1 score 61
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Comparative Questions/Question Queries

Machine learning-based classification

Feature engineering:

Table 4.1: Performance of the linear SVM trained with different feature sets.

Performance measures

Measure ¢ Ledsros no POS tags oo, withou o, Subst.
N comp, unigrams 0111\" hllhh‘.t. (.,nmlp, comp, 11.111—,l bi-
° . ~ unigraimis trlgrd.]l‘lh
Accuracy: 0.9259 0.7928 0.9223 0.9261
Precision: 0.9176 0.7556 0.9144 0.9187
Recall % 0.9194 : 0.7436 0.9145 0.9192
F1l score -~ 09180 - 0.7870 0.9142 0.9183
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Comparative Questions/Question Queries
Machine learning-based classification

Table 4.2: Comparison of the classifiers’ performance on the labeled dataset.

Performance measures

SVM SVM Decision  Bernoul.  Logistic Grad.

Measure : _
‘ Linear RBF Tree NB Regres. Boost

Accuracy  0.9259 0.9197 0.9051 0.9008 0.9241 0.9250
Precision  0.9176 0.9116 0.8953 0.9052 0.9165 0.9207
Recall 0.9194 0.9117 0.8982 0.8744 0.9165 0.9131
'l score  0.9180 0.9115 0.8950 0.8867 0.9164 0.9167
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Comparative Questions/Question Queries

Table 4.3: Comparative questions in the Yandex corpus sorted by categories.

Yandex: 1.500.825.102 questions.

Category 1 Q.ll{‘-_'*i'[i-[:JI]}\; C['JIII]}Ei.lei:[-i‘.'if‘. C['J{I.l]}ijl'iitiﬁ.'{‘
1 category questions  ratio,
education 98,450,650 S.134.609 3.2
society culture 97,443,350 2,003,935 2.0
consmmer _electronics 99,363,186 2,414,295 24
home  garden 170,496,347 1,056,252 2.3
health 129,091,266 2,654,259 2.1
family  relationships 72.357.503 LAGT. 107 2.0
cars_transportation 146,408,887 2.829.809 1.9
entertainiment  music 94,115,056 L.603.967 L7
Sports 43,613,556 695,861 1.6
business  finance 137,092,094 2,104,212 L5
beauty  style 98.075.280 1,312,472 1.3
adult 25,936,554 717.097 1.3
compiters internet 145,020,127 1162.5806 0.8
games  recreation 113,349,234 2145006 0.7
Total Average 27.531.187 1.8
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Comparative Questions/Question Queries '

Table 4.5: Comparative questions in the Otvetyv@Mail.ru corpus sorted by cate-

LOries.
Otvetvahlailou: 7.071.254 questions.
Category ‘ (2_11{1511_[:JI£L‘; C['JIII]}E-I.].jE-l}.iW.'if‘. C['J{I.ll)i?l'iitiﬁ.'{‘
11 category questions  ratio, %
consumer _electronics 280.688 17.133 6.1
cars_transportation 495,203 21,522 o
home  garden 565,661 25,766 1.6
sports 278,920 12,067 4.3
society culture 943.082 39.796 4.2
education 365,220 14,744 4.1
adult 981,292 39.062 4.0
beauty  stvle 311.010 11.324 3.0
business  finance 409,096 13,580 3.3
health 419,388 13.039 3.1
famnily  relationships 1.250.761 37987 3.0
entertainiment  music 704,830 19,385 2.8
computers  internet 476,390 10,245 2.2
games  recreation 201,638 4625 1.6
Total Average 280,275 3.7
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Comparative Questions/Question Queries
Choosing a classifier for the corpora

We randomly sample 100 positive and 100 negative predictions and calculate performance.
Even though the support vector machine demonstrated a very high recall of 100%, its overall

performance was rather poor with 33% F1 measure. Logistic regression, in contrast, has
shown much better performance as 85% F1 measure.
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Comparative Questions/Question Queries
Categories examples

Education:

B YeM Pa3HMLA MeX /1y BOCCTaHaBAMBAOLWMA M BOCCTAHOBUTEIbHbIN?
what is the difference between recreational and reconstructive?

yem mez, Konneax oTan4yaeTca oT mea akagemmm?
how a medical college differs from a medical academy?

Society & culture:

Y KOro Ny4lle pa3BuTo HesepbanbHOE 0DLEHNE Y MYSKUYMH, SKEHLWUH UK AeTen?
who has a better developed nonverbal communication: men, women, or children?

B YEM PA3/INYME MEXKAY AMTOHCKOM U KUTAMCKOM KYXHEN?
what is the difference between Japanese and Chinese cuisine?
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Comparative Questions/Question Queries

Performance measures

Accuracy refers to how close overall predicted classes to actual or how acen-
rately the classifier can distinguish between comparative and non-comparative
questions in a binary classification task. Accuracy is a good measure only if
the amounts of false positive and false negative predictions are alimost same,
[t is calculated as

TP +TN
TP+ FP+FN+TN

Accuracy =

Precision refers to how close to each other measurements for each class or,
i other words, how good the classifier performs in predicting comparative and
non-comparative questions. Low precision usually indicates a high munber of
the false positive predictions. [t is defined as

TP
TP+ FP

Precision =

Bauhaus-Universitit Weimar

Recall desceribes how many of the truly comparative questions our classifier
labeled. Low recall indicates many false negative predictions, It is calculated

=

TF

Recall = 755N

F'1 score refers to the harmonic mean between the precision and the recall
and is useful to use when classes are distributed unevenly, It is caleulated as

recall x precision
F1l score =2 x r

recall + precision

Table 3.1 demonstrates our pattern-based classifier performance on the
whole Yandex corpus based on 1000 randomly sampled and manually checked
classification results.
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