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Introduction Definition

What is context?

Many different definitions/views about what context is
[Adomavicius, Tuzhilin 2011].
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What is context?

Many different definitions/views about what context is
[Adomavicius, Tuzhilin 2011].

Definition of context adopted in this paper

Context is all the information appearing in user-generated
reviews that is not related neither to the user, nor to the
item consumed in the application (e.g., Restaurants,
Hotels, Spas, etc.), nor describes the user consumption
experience of the item (e.g., a user’s visit to a restaurant).
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Introduction ~ Applications

Examples of Contexts in Different Applications

Application | Context Types

Tourist Guide | Time, Location, Weather, Traffic

Mobile Web Time, Location,Device, Network, Movement, Activ-
ity, Noise, lllumination, User Goals, Device Applica-
tions

Music Time, Location, Situation, Weather, Temperature,
Noise, lllumination, Emotion, Previous Experience,
User Current Interest, Last songs

Movies Time, Place, Company

E-commerce

Time, Intent of purchase

Hotels

Trip Type

Restaurants

Time, Location, Weather, Company, Occasion
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Introduction Research Question

Research Question

How to find important contextual types in an application?
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Introduction Research Question

Research Question

How to find important contextual types in an application?

Our approach

Find the contextual types discussed in user reviews.

Example of context rich review:

[ e | e | e | e [ RE: T TR

Came in today for lunch with some bros on our lunch break. The immediate smell you get
when you step throughout the door is very welcoming. Brisket sandwich was excellent and of

good size, Mac and cheese was off the hook! They have 4 diffierent sauces, all unique. Will
definitely come again.
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Method ~ Overview

Method of Discovering Contextual Information

1. Separating reviews into Specific and Generic
2. Discovering Context using Word-based method
3. Discovering Context using LDA-based method

4. Selecting of the words and LDA-topics related
to context
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Method  Separating Specific and Generic reviews

How to separate Specific from Generic reviews

Examples of reviews:

Specific review

BO00 L oz

Came in today for lunch with some bros on our lunch break. The immediate smell you get
when you step throughout the door is very welcoming. Brisket sandwich was excellent and of

good size, Mac and cheese was off the hook! They have 4 different sauces, all unigue. Will
definitely come again.
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Method  Separating Specific and Generic reviews

How to separate Specific from Generic reviews

Examples of reviews:

Specific review

B azo13

Came in today for lunch with some bros on our lunch break. The immediate smell you get
when you step throughout the door is very welcoming. Brisket sandwich was excellent and of
good size, Mac and cheese was off the hook! They have 4 different sauces, all unigue. Will
definitely come again.

Generic review

N e/16/2012

#% 1 check-In here

You will not be disappointed if you are looking for creative
drinks and fun atmosphere.
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Method Separating Specific and Generic reviews

Features

K-means to two clusters with the following list of features

» LogSentences: logarithm of the number of sentences in
the review plus one

» LogWords: logarithm of the number of words used in
the review plus one

» VBDsum: logarithm of the number of verbs in the past
tenses in the review plus one

» Vsum: logarithm of the number of verbs in the review
plus one

» VRatio: the ratio of VBDsum and Vsum
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Method = Discovery Methods

Discovering Context Using Word-based Method

» Combine words into groups with close meanings

» Identify those groups of words that occur with a
significantly higher frequency in the specific than in the
generic reviews.
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Method = Discovery Methods

Discovering Context Using Word-based Method

» Combine words into groups with close meanings

» Identify those groups of words that occur with a

significantly higher frequency in the specific than in the
generic reviews.

Word Specific Reviews | Generic Reviews
Wife 5.3% 1.6%
Morning 3.1% 1.4%
Birthday 2.9% 0.7%
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Method = Discovery Methods

Discovering Context Using LDA-based Method

» Generate a list of topics using the LDA approach

» Identify among them those topics that occur with a significantly
higher frequency in the specific than in the generic reviews.
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Method = Discovery Methods

Discovering Context Using LDA-based Method

» Generate a list of topics using the LDA approach

» Identify among them those topics that occur with a significantly
higher frequency in the specific than in the generic reviews.

LDA-topics Specific Reviews | Generic Reviews
reviews, ye./p, read,.after, 13.2% 3.0
try, decided, review
fr/ends, friday, n/ght., 11.7% 4.5%
friend, weekend, evening
breakfast, morning, egg, 10.4% 5.0
bacon, sausage, toast
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Method Discovery Methods

Selection Words and LDA-topics related to context

Groups of words list LDA-topics list

1. companion, date 1. got, some, good, go, get,
came, back, home, both,

2. yesterday
awesome

& noeissss, nest 2. waitress, came, ordered,

4. groupon later, us, back, food, asked,

5. bill, check order

6. disappointment 3. seated, arrived, quickly,

7. waitress, waiter immediately, ordered, table,

8. partner greeted, right, aws.)lll »

9. hubby 4. server, manager, bill, asked,
service, received, food

10. asparagus 5. wife, both, enjoyed, shared,

11. yelp ordered, liked

12. . ) 6
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Experiment

Data description:

yelp%s
Application | Reviews | Users | Businesses
Restaurants 158 430 | 36 473 4 503
Hotels 5034 | 4148 284
Beauty&Spas 5579 | 4272 764
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Experiment Results  Clusterization

Results

Clusterization Quality

Category Restaurants Hotels Beauty & Spas
Cluster specific | generic | specific | generic | specific | generic
AvgSentences 9.59 5.04 10.38 5.58 9.36 4.54
AvgWords 129.42 | 55.97 147.81 | 65.48 1345 | 50.88
AvgVBDsum 27.07 1.09 28.87 1.58 25.8 1.03
AvgVsum 91.54 23.93 107.43 | 28.88 107.22 | 25.65
AvgVRatio 0.43 0.02 0.40 0.06 0.38 0.03
Size 59.3% | 40.7% | 67.8% | 32.2% | 59.2% | 40.8%
AvgRating 3.53 4.03 3.57 3.81 3.76 4.35
Precision 0.87 0.89 0.83 0.92 0.83 0.94
Recall 0.83 0.91 0.83 0.92 0.88 0.90
Accuracy 0.89 0.88 0.90

Conclusion: clusterization helps to separate generic from
specific reviews.
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Experiment Results Discovered Context

Discovered Context Types in Restaurants Application

Context variable | Frequency | Word LDA
1 | Company 56.3% v (1) v'(6)
2 | Time of the day 34.8% v(77) | v(21)
3 | Day of the week 22.5% v (2) | v(15)
4 | Advice 10.7% v (13) | v(16)
5 | Prior Visits 10.2% X | v(26)
6 | Came by car 7.8% v'(267) | v (78)
7 | Compliments 4.9% v'(500) | v'(74)
8 | Occasion 3.9% v (39) | v(19)
9 | Reservation 3.0% v'(29) X
10 | Discount 2.9% v (4) X
11 | Sitting outside 2.4% X v (64)
12 | Traveling 2.4% X X
13 | Takeout 1.9% v (690) X
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Experiment Results Discovered Context

Discovered Context Types in Hotels Application

Context variable | Frequency | Word LDA

1 | Company 37.3% v(4) | v(11)
2 | Occasion 24.3% v (1) v (6)
3 | Reservation 12.9% v/ (18) X

4 | Time of the year 12.4% v (94) | v(30)
5 | Came by car 9.4% v/(381) | v/(65)
6 | Day of the week 7.4% v (207) | v (41)
7 | Airplane 4.9% v (57) | v/(40)
8 | Discount 4.4% v (23) X

9 [ Prior Visits 37% X | V(57
10 | City Event 3.4% X X
11 | Advice 19% | v(134) | V(31
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Experiment Results Discovered Context

Discovered Context Types in Beauty&Spas Application

Context variable | Frequency | Word LDA

1 | Company 30.1% v (47) | v(22)
2 | Day of the week 18.9% v (8) X

3 | Prior Visits 15.2% X v/ (25)
4 | Time of the day 13.2% v (3) v'(4)
5 | Occasion 9.6% v (15) | v'(29)
6 | Reservation 9.4% v (167) | v (1)
7 | Discount 9.2% v (46) | v'(39)
8 | Advice 41% v2) | V(8
9 | Stay vs Visit 3.1% X v'(19)
10 | Came by car 1.8% v (113) | v/(75)
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Experiment Results Methods performance

Word-based method performance
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Experiment Results Methods performance

LDA-based method performance
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Experiment Results Conclusion

Conclusions

We proposed:

» Approach of separating the reviews into Specific and Generic
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Conclusions
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Experiment Results Conclusion

Conclusions

We proposed:

» Approach of separating the reviews into Specific and Generic

» Methods for systematically discovering contextual information in
the user-generated reviews

» The Word-based method
» The LDA-based method

» Empirically showed that:
» many important types of context appear high in the lists of
words and constructed LDA topics
» the word- and the LDA-based methods
> are complementary to each other (whenever one misses
certain contexts, the other one identifies them and vice
versa)
» collectively, they discover almost all the contexts across
the three different applications.
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Experiment Results  Conclusion

Thank You!

Konstantin Bauman
kbauman@®@stern.nyu.edu
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