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Lives in Paris |
Likes vegetarian

food |

female

0.55 avg rating

for Mexican food
Infrequently eats Frequently eats

Mexican food with family

Likes cheap eats 0.8 avg rating for
Mexican food

Infrequently eats
Infrequently gluten-free food

visits cheap eats —
Lives in Bali — 0.75 avg rating

0.6 avg rating for for Mexican food

-
-

Prefers gluten- Activity level 0.9 .
free food Y ' Frequently visits Likes cheap eats
fine dining -
0.2 avg rating for Infrequently — -
Latin food visits cheap eats infrequently eats Activity level 0.3

Mexican food

Lives in NYC female
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Goals

Define user groups given high-dimensional data (on a scale)

Define “representativeness” measure of a user subset
—  Every user represents many groups (overlaps)

— Many groups of different importance

Efficient computation of a good user subset

—  Minimizing manual effort

Optional customization
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Previous work

* Distance-based versus coverage-based diversity

* Diversity contexts:

Survey research Heavy Reduced
manual load dimensionality

Crowdsourci ng Reduced (Distance-
dimensionality based)

* Team/group formation

d Distance-

Recommender systems Paced

Information retrieval Reduced
dimensionality
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Our Solution - Brief Overview

52

Profile Model

User properties with scores in [0,1]

e

Weighted Prioritization Framework

Each group is assigned a cover rate and a weight score
Natural options: uniform, proportional to size

Group cover scores are aggregated to a total score
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Grouping System

1-d clustering per property
users are assigned to multiple groups

@
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Explanations and Customizations

Explanations: groups, selected users, group
coverage

Customization: must(not) have groups, priority
coverage, by weight manipulation




Max-Diversity Problem

4 )
Maximize ¥.;cc wei(G) - min{|U N G|, cov(G)} for a
selected subset U such that |U| < B

\L
Not penalizing over-representation, allowing under-representation

* NP-completeinB

* A greedy algorithm achieves a (1 — %)-approximation in time

0 (B : r(r;lgé(IGl - max groups(u))

* Further practical optimizations via linked data structures
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Explanations

 Why user X was selected?
— Top-k weighted groups represented by this user

* Importance of group Y?
— Group name is indicative — derived from profile data

— Group weights

* Visualizations: ——
Alice Top 200 Category Asnan, visit frequency

Vegetarian, Like.. Coverage - 97%

Vegetarian, Visi.. o/ O/
Asian, Visited (H ‘ H ig| ‘ ency h

On h Asian, Liked (Hi... ‘
n OVer - men u Gluten Free’ le low medium-low medium-high  high

for customization @ @p XAxis:Score
Bob ED & & o @@ @» Y-Axis:Fraction of Users
Vegetarian, Ave.. S &2 ED @D ED D
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Explanation-based Cutomization

* Prioritize covering selected groups

— Manually selected @@

— Ties are broken by other properties

* Target a better fit of a specific dimension

— l.e., prioritize covering its groups
* E.g., low, medium and high rating for Mexican food

* Focus on/filter out groups

— Hard constraints

End-users and knowledge sources



Evaluation

 Comparison to methods from IR, unsupervised learning

e Metrics:

— Inherent quality of selected subset
» Coverage of underlying (top-k) groups
e Coverage of multi-dimensional meaningful groups, identified by mining
 Similarity of distribution to source population

— Diversity of task results

— Cl ient Satisfa ction Clara Selection Topic Coverage - 60%

Taste buds satisfi... cantonese cuisine smoked duck ‘chinese new year
chefkong michelin star dim sum ritz carlton
What a great service staff chinesetea charsiew ‘bamboo clams
experience eating at soup modern twist fine dining ‘lobster meat abalo
this restaurant. The assistant manager ‘noodles sea perch ‘jasmine tea
food was beautifully Random Selection Topic Coverage - 30%
cantonese cuisine smoked duck chinese new year
chef kong michelin star dim sum ritz carlton
Do-yun service staff chinesetea charsiew 'bamboo clams
Best Cantonese K... (Soup (moderntwist finedining® dobstermeat @balol
assistant manaaer noodles seaperch iasmine tea
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Experimental study

User repositories: yelp, TripAdvisor
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Experimer

Near-optimal Wu et al 2015
in practice

User repositd gs: yelp, TripAdvisor
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cake  fries selected users, not used in
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Summary

Weighted Framework for diverse user selection
v Population grouping system
v/ Diversity definition and efficient algorithm
v Explanations and customization

v Experimental studies indicate good balance between variance and
coverage
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Thank you

W Zoom Group Chat

From Me to Everyone:
questions?

=)

To:  Everyone w

Type message here...
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