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http://carlcheo.com/startcoding
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http://www.jaqandrews.com/2013/10/15/compare-mobile-phones/

Which to buy XX or YY?
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Ask your friend
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Motivation
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Ask your friend
Community

Q & A
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Which to buy XX or YY?
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Ask your friend
Community

Q & A Search engine
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Questions

Alexander Bondarenko - Identifying comparative questions on the Russian web

Motivation
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Comparative queries are not treated differently from the others
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Comparative queries are not treated differently from the others



Tabular
summary
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Possible search result page representation for the comparative query
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We need to be able to recognize
a user‘s intent for comparison
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RQ1: What are the strong textual signals that distinguish comparative
questions 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
questions on the Russian web?

Study research questions



Query
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Different types of user queries to the search engine
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Different types of user queries to the search engine
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Different types of user queries to the search engine
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Yahoo! Research
[Pang and Kumar, 2011]

Question queries ~ 2% of the Web queries
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Yahoo! Research
[Pang and Kumar, 2011]

Question queries ~ 2% of the Web queries

Microsoft Research 
[ White et al., 2015]

Queries written in natural language ~ 3.2%

Bauhaus Universität, Ural Federal University
[Völske et al., 2015]

Question queries ~ 4% of the Web queries



Yahoo! Research
[Guy, 2016]

Question queries ~ 11% in the voice search 
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Available data



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



Yandex query logs, 2012

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



Yandex query logs, 2012

Remove spam and bots

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



Yandex query logs, 2012

Remove one word queries

Remove spam and bots

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



Yandex query logs, 2012

Remove one word queries

Remove spam and bots

Extracting questions: 58 combinations of 
question word uni- or bigrams

1.5 billion questions
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Yandex query logs pre-processing following [Völske et al., 2015]



29Alexander Bondarenko - Identifying comparative questions on the Russian web

Example: question – answer on Otvety@Mail.ru



Otvety@Mail.ru: 11.2 million questions with answers

'best': {'kpd': 14.39, 'email': '1nlo.1@mail.ru', 'nick': 'НиколЯ', 'qid': '70856473', 'comcnt': '0', 'vip': 0, 'rating': '2', 'id': 
'379029027', 'points': '54333', 'source': '', 'usrid': '9218636', 'lvl': 'Оракул', 'added': '2012-02-06 22:16:32', 'atext': '5 лучше
чем 4...на 1см больше...))'}, 'qtext': 'кто нибудь знает? а в продаже имеется айфон 5 ? сколько стоит? чем отличается
от 4g и какой лучше 4 или 5)', 'comcnt': '0', 'cid': '1335', 'vip': 0, 'cancomment': '0', 'id': '70856473', 'points': '28', 'rating': 
'0', 'arating': '3', 'lvl': 'Ученик', 'added': '2012-02-06 22:14:43', 'kpd': 15.38, 'email': 'kashapchik93@mail.ru', 'nick': 'Фая
Марфуша', 'anscnt': '3', 'polltype': '', 'qcomment': '', 'usrid': '35975834', 'category': {'name': 'Любовь', 'urlname': 'loving'}, 
'answers': [{'kpd': 15.38, 'email': 'darkness123123@mail.ru', 'nick': 'Michael Myerss', 'qid': '70856473', 'comcnt': '0', 'vip': 0, 
'rating': '1', 'id': '379029523', 'points': '40', 'source': 'http://iphone5news.ru/?p=5587', 'usrid': '62123520', 'lvl': 'Ученик', 
'added': '2012-02-06 22:18:37', 'atext': 'айфон 5 еше нет в продаже он появится или в августе или осенью как говорят
на английских сайтах айфона !\n'}, {'kpd': 0, 'email': 'kost2001kv@mail.ru', 'nick': 'Кукла', 'qid': '70856473', 'comcnt': '0', 
'vip': 0, 'rating': '0', 'id': '379811027', 'points': '204', 'source': '', 'usrid': '47740509', 'lvl': 'Ученик', 'added': '2012-02-10 
13:33:05', 'atext': 'там выдвежная клавиатура'}], 'state': 'R'
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Otvety@Mail.ru data pre-processing



Otvety@Mail.ru: 11.2 million questions with answers

'best': {'kpd': 14.39, 'email': '1nlo.1@mail.ru', 'nick': 'НиколЯ', 'qid': '70856473', 'comcnt': '0', 'vip': 0, 'rating': '2', 'id': 
'379029027', 'points': '54333', 'source': '', 'usrid': '9218636', 'lvl': 'Оракул', 'added': '2012-02-06 22:16:32', 'atext': '5 лучше
чем 4...на 1см больше...))'}, 'qtext': 'кто нибудь знает? а в продаже имеется айфон 5 ? сколько стоит? чем отличается
от 4g и какой лучше 4 или 5)', 'comcnt': '0', 'cid': '1335', 'vip': 0, 'cancomment': '0', 'id': '70856473', 'points': '28', 'rating': 
'0', 'arating': '3', 'lvl': 'Ученик', 'added': '2012-02-06 22:14:43', 'kpd': 15.38, 'email': 'kashapchik93@mail.ru', 'nick': 'Фая
Марфуша', 'anscnt': '3', 'polltype': '', 'qcomment': '', 'usrid': '35975834', 'category': {'name': 'Любовь', 'urlname': 'loving'}, 
'answers': [{'kpd': 15.38, 'email': 'darkness123123@mail.ru', 'nick': 'Michael Myerss', 'qid': '70856473', 'comcnt': '0', 'vip': 0, 
'rating': '1', 'id': '379029523', 'points': '40', 'source': 'http://iphone5news.ru/?p=5587', 'usrid': '62123520', 'lvl': 'Ученик', 
'added': '2012-02-06 22:18:37', 'atext': 'айфон 5 еше нет в продаже он появится или в августе или осенью как говорят
на английских сайтах айфона !\n'}, {'kpd': 0, 'email': 'kost2001kv@mail.ru', 'nick': 'Кукла', 'qid': '70856473', 'comcnt': '0', 
'vip': 0, 'rating': '0', 'id': '379811027', 'points': '204', 'source': '', 'usrid': '47740509', 'lvl': 'Ученик', 'added': '2012-02-10 
13:33:05', 'atext': 'там выдвежная клавиатура'}], 'state': 'R'

'qtext': 'кто нибудь знает? а в продаже имеется айфон 5 ? сколько стоит? 
чем отличается от 4g и какой лучше 4 или 5)'

'best': {'atext': '5 лучше чем 4...на 1см больше...))'},

7.7 million questions
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Otvety@Mail.ru data pre-processing
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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 
with children 8 and 10 years old?

What is better BMW or Mercedes?
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Indirect comparative Direct comparative
Where is it better to go on vacation 
with children 8 and 10 years old?

What is better BMW or Mercedes?

What is better Sony or Canon, and 
why? 

Reasoning comparative Non-reasoning comparative
What is bigger Moscow or Paris?
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Different types of comparative questions
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Difficult case: What is more reliable BMW or Mercedes? 

Different types of comparative questions

Indirect comparative Direct comparative
Where is it better to go on vacation 
with children 8 and 10 years old?

What is better BMW or Mercedes?

What is better Sony or Canon, and 
why? 

Reasoning comparative Non-reasoning comparative
What is bigger Moscow or Paris?



Formulated 20 patterns
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Comparative textual patterns collection

Based on:

Our own expertise

Linguistics research

Computational linguistics/NLP: sentiment analysis 
and opinion mining

Psychological research



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

Regex Human judges 
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Formulated 20 patterns

Comparative textual patterns collection



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

'что лучше бмв х5 или инфинити фх35'

'what  better  BMW X5    or      Infinity FX35'
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Formulated 20 patterns

Comparative textual patterns collection



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

'как правильнее дверьми или дверями'

'how more correct doors or     dors'
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'что лучше бмв х5 или инфинити фх35'

'what  better  BMW X5    or      Infinity FX35'

Formulated 20 patterns

Comparative textual patterns collection



Pattern Number of hits Comparative %
comp(ADV and ADJ) + or 5.5 million 97
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'что лучше бмв х5 или инфинити фх35'

'what  better  BMW X5    or      Infinity FX35'

Formulated 20 patterns

Comparative textual patterns collection

We are interested in queries seeking for reasoning support

'как правильнее дверьми или дверями'

'how more correct doors or     dors'
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We use the collection of the patterns
to classify questions in our corpora

Question

Comparative Non-comparative

Alexander Bondarenko - Identifying comparative questions on the Russian web
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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



43

1213787

5 1995

P
re

d
ic

te
d Po

si
ti

ve
N

eg
at

iv
e

Actual

Positive Negative

Alexander Bondarenko - Identifying comparative questions on the Russian web

Pattern-based classification of reasoning comparative questions
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Что больше Москва или Париж?
What is bigger Moscow or Paris? 
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Pattern-based classification of reasoning comparative questions
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Solution – using a supervised
machine learning

http://carlcheo.com/startcoding
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Dataset was built combining:
- Random sampling
- Pattern matching
- Pattern-free mining
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Dataset preparation for labeling



Human experts labeled data manually into classes:
comparative, non-comparative and not clear.

10,000 examples have been labeled; 65% negative, 35% positive
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Yandex: 1% comparative

Otvety: 3% comparative
Dataset was built combining:
- Random sampling
- Pattern matching
- Pattern-free mining
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Dataset preparation for labeling
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Our dataset

Dataset preparation for labeling
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Our dataset

~4000 
questions 
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Dataset preparation for labeling
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Our dataset

~4000 
questions 

~4000 
questions 
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Dataset preparation for labeling
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Our dataset

~4000 
questions 

~4000 
questions 

~2000 
questions 
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Dataset preparation for labeling



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



Features:

“Trick”:

All adjectives and adverbs in comparative form 

POS tag
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Bag-of-words and part-of-speech tags: 
words are lowercased, normalized, transliterated

Alexander Bondarenko - Identifying comparative questions on the Russian web

Data annotation for the machine learning-based classification
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Measure,% POS tags Words, POS 
tags, unigrams, 

w/out comp. 
subst.

Words, POS 
tags, unigrams, 

w/ comp. 
subst.

Words, POS 
tags, uni-, bi-, 
trigrams, with 
comp. subst.

Accuracy 79 92 93 93

Precision 76 91 92 92

Recall 74 91 92 92

F1 79 91 92 92

Alexander Bondarenko - Identifying comparative questions on the Russian web

Performance of the linear SVM trained with different features
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Performance of the linear SVM trained with different features

Measure,% POS tags Words, POS 
tags, unigrams, 

w/out comp. 
subst.

Words, POS 
tags, unigrams, 

w/ comp. 
subst.

Words, POS 
tags, uni-, bi-, 
trigrams, with 
comp. subst.

Accuracy 79 92 93 93

Precision 76 91 92 92

Recall 74 91 92 92

F1 79 91 92 92
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Terms: 22,000
10,000 examples have been labeled; 65% negative, 35% positive
5-fold cross validation

Measure, % Linear SVM Logistic regress. Bernoul. NB

Accuracy 93 92 93

Precision 92 92 92

Recall 92 92 91

F1 92 92 92

Alexander Bondarenko - Identifying comparative questions on the Russian web

Machine learning-based classification of the labeled dataset
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We use our pre-trained model to
classify questions in our corpora

Question

Comparative Non-comparative

Alexander Bondarenko - Identifying comparative questions on the Russian web
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1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA

Alexander Bondarenko - Identifying comparative questions on the Russian web

ML-based classification of direct reasoning comparative questions
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1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA

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

Alexander Bondarenko - Identifying comparative questions on the Russian web

ML-based classification of direct reasoning comparative questions
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Pre-trained supervised machine learning-based classifier

1.5 billion question queries to the Russian search engine

7.7 million questions from the Russian CQA

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

Alexander Bondarenko - Identifying comparative questions on the Russian web

ML-based classification of direct reasoning comparative questions
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Category Comp. Q’s, %

Education 3.2

Society & Culture 2.6

Consumer electronics 2.4

Category Comp. Q’s, %

Consumer electronics 6.1

Cars & Transportation 5.4

Home & Garden 4.6

Search engine Community Q & A

Alexander Bondarenko - Identifying comparative questions on the Russian web

Comparative questions on the Russian web
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Search engine
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Comparative questions on the Russian web

Comparative questions
14 million

Non-comparative q.
1.5 billion

Q-word Ratio, % Q-word Ratio, %

What 33 How 50

How 23 What 11

Which 14 Which 7
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Search engine

The majority of the comparative
questions start with what

The most non-comparative are
how/how to-questions

Comparative questions
14 million

Non-comparative q.
1.5 billion

Q-word Ratio, % Q-word Ratio, %

What 33 How 50

How 23 What 11

Which 14 Which 7
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Comparative questions on the Russian web
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Search engine

Measure Value, %

Accuracy 75

Precision 55

Recall 99

F1 65
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Comparative question ML-based classifier performance
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Reducing the false-positive predictions 

Classifier confidence score

0.5

Predictions
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Reducing the false-positive predictions 

Classifier confidence score

0.5

Predictions

Classifier confidence score

0.5

Predictions

0.6



67

Search engine
1.5 billion question queries

1 comparative question / 2 sec.

1% – reasoning direct comparative 
questions

Alexander Bondarenko - Identifying comparative questions on the Russian web

Comparative questions on the Russian web
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Search engine

2018 >> 2012
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1.5 billion question queries

1 comparative question / 2 sec.

1% – reasoning direct comparative 
questions

Comparative questions on the Russian web



Machine learning for comparative question classification

Training dataset manual labeling

Pattern-based mining / comparative patterns 
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Qualitative analysis: comparative questions on the Russian web
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Comparative questions on the Russian web



Machine learning for comparative question classification

Training dataset manual labeling

Pattern-based mining / comparative patterns 
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Qualitative analysis: comparative questions on the Russian web
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Comparative questions on the Russian web



Comparative Questions/Question Queries
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Backup
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Comparative Questions/Question Queries
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Comparative Questions/Question Queries

Feature engineering:
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Machine learning-based classification
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Comparative Questions/Question Queries
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Machine learning-based classification
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Comparative Questions/Question Queries
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Comparative Questions/Question Queries
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Comparative Questions/Question Queries

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.

Choosing a classifier for the corpora
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Comparative Questions/Question Queries
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Categories examples

Education:

в чем разница между восстанавливающий и восстановительный?
what is the difference between recreational and reconstructive?

чем мед колледж отличается от мед академии?
how a medical college differs from a medical academy?

Society & culture:

у кого лучше развито невербальное общение у мужчин, женщин или детей?
who has a better developed nonverbal communication: men, women, or children?

в чем различие между японской и китайской кухней?
what is the difference between Japanese and Chinese cuisine?
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Comparative Questions/Question Queries
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Performance measures
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