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WHAT IS A FACETED INTERFACE
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MOTIVATING EXAMPLE

A search engine result list looks like this:
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MOTIVATING EXAMPLE

In contrast, a faceted interface over the result list looks like this:
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FACETS VS. CLUSTERS

Clusters are partitions of articles by topics
Facets provides multiple dimensional views for a set of
articles
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OUR GOAL - FACETEDPEDIA

A system generates faceted interfaces for a set of
Wikipedia articles (target articles)
Facets are query-dependent

Query="us action film", Facets=actors, directors, film
production companies,...
Query="Texas university", Facets=cities in Texas, alumni,
football teams, ...

Generation is automatic compared with manual or
predefined approach
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HOW TO?

  I, Robot (film) I Am Legend (film)

{Warner Bros.}{20th Century Fox}{Will Smith}

American film actors

Film production companies by country

Film production companies of United States 

Film actors by nationality

Cinema of the United States

English...
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CHALLENGE 1

What are our facets?
⇐ dimensions formed by attribute articles of target articles
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CHALLENGE 1

What are our facets?
⇐ dimensions formed by attribute articles of target articles

  

I, Robot (film) I Am Legend (film)

{Warner Bros.}{20th Century Fox}{Will Smith}

(Target articles)

(Attribute articles)
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CHALLENGE 1

How to group attribute articles?
⇐ by their categories
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CHALLENGE 1

How to group attribute articles?
⇐ by their categories

  

I, Robot (film) I Am Legend (film)

{Warner Bros.}{20th Century Fox}{Will Smith}

American film actors

(Target articles)

(Attribute articles)

(Categories)Film production companies of United States 

17 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future WorksThe Concept of Facet Facet Ranking Facet Discovery Algorithm

CHALLENGE 1

How to organize categories?
⇐ by category hierarchy
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CHALLENGE 1

How to organize categories?
⇐ by category hierarchy
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CHALLENGE 1

How to organize categories?
⇐ by category hierarchy

  

I, Robot (film) I Am Legend (film)

{Warner Bros.}{20th Century Fox}{Will Smith}

American film actors

Film production companies by country

(Target articles)

(Attribute articles)

(Categories)

(Supercategories)

Film production companies of United States 

Film actors by nationality
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THE CONCEPT OF FACET

establish the concept of facet by "structures" from Wikipedia
RCH: Relevant Category Hierarchy

  

supercategory

category of 
attribute article

attribute article

target article

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13

Relevant Category HierarchyWikipedia Category Hierarchy
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THE CONCEPT OF FACET - CONT.

facet: an induced subgraph of a RCH, e.g., F2 is a facet
with {c2, c7, c8}

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

F2

c9

p’9

c13
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THE CONCEPT OF FACET - CONT.

faceted interface: an interface consists of k facets,
e.g., I = {F2,F5} is a faceted interface with 2 facets (k=2)

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

F2
F5

c9

p’9

c13
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CHALLENGE 2

1 What are our facets?
2 How to pick good facets and faceted interfaces?

Single-Facet Ranking & Multi-Facet Ranking

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

F1

F2
F5F3

F4

c9

p’9

c13

200

5000
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SINGLE-FACET RANKING

Intuitions:
1 How much user effort is needed when navigating through a

single facet.
2 How many target articles a single facet could reach or

cover.
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SINGLE-FACET RANKING

Intuitions:
1 How much user effort is needed when navigating through a

single facet.
2 How many target articles a single facet could reach or

cover.
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COST OF NAVIGATIONAL PATH

capture first intuition (user effort) by cost of navigational path:

EXAMPLE

navigational path: L=c299Kc8⇒p′
3←p6

  

c2

c7 c8

p’1 p’2 p’3

F2
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COST OF NAVIGATIONAL PATH

cost of navigational path: sum of logarithmic fanout

EXAMPLE

cost(L) =
∑

step=c2,c8,p′
3
log2(fanout(step))

= log2(2)+log2(2)+log2(2) = 3.

  

c2

c7 c8

p’1 p’2 p’3

F2

fanout=2

fanout=2

fanout=2
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PENALTY PATH

capture second intuition (coverage) by adding a high cost
pseudo penalty path for unreachable targeted articles:

EXAMPLE

penalty path: L′ = c299Kp7

  

c2

c7 c8

p’1 p’2 p’3

F2
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COST OF SINGLE FACET

cost of facet: average cost of navigational paths + penalty
(penalty value is determined empirically)

EXAMPLE

cost(F2) =
1
7× (

∑
cost(path Lp∈{p1,...,p6})+penalty×#L′

p∈{p7})

  

c2

c7 c8

p’1 p’2 p’3

F2
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MULTI-FACET RANKING

Intuitions:
1 overall cost of k facets should be small

2 k facets should NOT overlap a lot
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MULTI-FACET RANKING

Intuitions:
1 overall cost of k facets should be small
2 k facets should NOT overlap a lot
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3

c5

c11

c12
c14

p’6 p’7 p’8 p’9

c13

33 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future WorksThe Concept of Facet Facet Ranking Facet Discovery Algorithm

USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3

c5

c11

c12
c14

p’6 p’7 p’8 p’9

c13

34 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future WorksThe Concept of Facet Facet Ranking Facet Discovery Algorithm

USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3

c5

c11

c12
c14

p’6 p’7 p’8 p’9

c13

35 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future WorksThe Concept of Facet Facet Ranking Facet Discovery Algorithm

USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3

c5

c11

c12
c14
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3

c5

c11

c12
c14

p’6 p’7 p’8 p’9
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...
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c7 c8
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...
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c7 c8
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c7 c8

p’1 p’2 p’3
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c8

p’2 p’3

c5

c12

p’7 p’8 p’9

c13
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c8

p’2 p’3

c5

c12

p’7 p’8 p’9

c13
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c8

p’2 p’3

c5

c12

p’7 p’8 p’9

c13
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USER NAVIGATION MODEL

EXAMPLE

Given a faceted interface with 2 non-overlapping facets
I = {F2,F5}, a user navigates like...

  

c2

c8

p’3

c5

p’9

c13
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MULTI-FACET RANKING

capture second intuition (overlap) by Jaccard similarity between
2 facets:
EXAMPLE

sim(F2,F3) =
∣{c7,c8}∣+∣{p′

1,p
′
2,p

′
3}∣

∣{c2,c7,c8,c3,c9}∣+∣{p′
1,p

′
2,p

′
3,p

′
4}∣

= 5/9.

  

c2

c7 c8

p’1 p’2 p’3 p’4

c3

c9

F2 F3
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MULTI-FACET RANKING

and by average pair-wise similarity(AVG) between k facets,
e.g., a faceted interface with 3 facets {F2,F3,F5}:

EXAMPLE

AVG({F2,F3,F5}) = 1
3×(sim(F2,F3)+ sim(F2,F5)+sim(F3,F5))

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

F2
F5F3

c9

p’9

c13
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CHALLENGE 3

1 What are our facets?
2 How to pick good facets and faceted interfaces?
3 How to do the rankings efficiently for Wikipedia?

Facet Discovery Algorithm
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FACET DISCOVERY ALGORITHM

Step 1: Retrieve attribute articles & Build RCH
Input: target articles
Output: attribute articles, RCH
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FACET DISCOVERY ALGORITHM

Step 1: Retrieve attribute articles & Build RCH
Input: target articles
Output: attribute articles, RCH

  

p’1 p’2 p’3 p’4 p’5 p’6 p’7 p’8 p’9
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FACET DISCOVERY ALGORITHM

Step 1: Retrieve attribute articles & Build RCH
Input: target articles
Output: attribute articles, RCH

  

c4

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 1: Retrieve attribute articles & Build RCH
Input: target articles
Output: attribute articles, RCH

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9
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FACET DISCOVERY ALGORITHM

Step 1: Retrieve attribute articles & Build RCH
Input: target articles
Output: attribute articles, RCH

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9

c13
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3
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p’9
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3
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p’9
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FACET DISCOVERY ALGORITHM

Step 2: Rank single facets based on their cost
Input: target articles, attribute articles, RCH
Output: a ranked list of single facets and their costs

  

c1

c2
c4

c5

c11

c7 c8 c10

c12

p’1 p’2 p’3 p’4 p’5

c14

p’6 p’7 p’8

c3

c9

p’9
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FACET DISCOVERY ALGORITHM

Step 3: Select multi-facet using hill-climbing method
Input: top-n facets from the ranked list and their costs C
Output: a faceted interface with k facets

1 randomly pick k facets from n facets
2 compute cost , AVG of k facets
3 repeat

switch facet i in k facets with facet j from remaining
compute costnew
compute AVGnew
if (costnew ↓ && AVGnew ↓) then replace facet i with j

until k facets are stable
4 return k facets
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RELATED WORKS
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FacetedpediaEndeca
Mercado

facet  identification
predefined automatically  discovered

[Dakka08] Castanet

[Roy08]Endeca

FacetedDBLP

[Debabrata08]
[Ben-Yitzhak08]
[Yee03]

[Dakka05]

Facetedpedia

Mercado

Hierarchy
shallow: People→Will Smith
rich: People→Actor→Film Actor→American Film Actor→Will Smith
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RELATED WORKS

Castanet [StoicaHearst07]

not for general articles
short
domain-specific (e.g. recipes...)
limited vocabulary

hierarchy is shallow
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RELATED WORKS

Faceted Wikipedia Search [http://dbpedia.neofonie.de/browse/]
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RELATED WORKS

Faceted Wikipedia Search

types  of  facets
structured text

Facetedpedia

Faceted Wikipedia
 Search

facet  identification
predefined automatically  discovered

Facetedpedia

Faceted Wikipedia
 Search

facets:
query independent for specific domain
probably from infobox attributes, similar to relational data,
no facet identification
only for articles with infobox

no hierarchy
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EXPERIMENT SETTINGS

Raw Data: Wikipedia dump 20080724,
2.4M articles, 110M hyperlinks,
330K categories, 730K category links in category hierarchy
Programs: Preprocessing of Wikipedia dump (removing
irrelevant articles and categories, removing cycles in
category hierarchy)
Parameters: #target articles=200, #facets=10
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A USER STUDY

select 20 queries from different domains
generate faceted interfaces for each query by
Facetedpedia and Castanet
each interface has been explored and evaluated by 8∼10
user
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A USER STUDY - CONT.

Average user ratings of Facetedpedia vs. Castanet
(Rating scale: 2 Very useful; 1 Useful; 0 Useful to some extent; -1 Not Very
Useful; -2 Useless) Sheet2

Page 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

-0.6
-0.4
-0.2

0
0.2
0.4
0.6
0.8

1
1.2
1.4

Facetedpedia Castanet

20 Queries

A
ve

ra
ge

 U
se

r r
at

in
gs

71 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future Works

QUALITY EVALUATION

Measurement of coverage, average width, depth, pairwise
similarity of faceted interfaces.
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EFFICIENCY EVALUATION

Run time varies for different number of target articles almost
linearly.

73 / 77



university-logo

Introduction Challenges & Solutions Related Works Evaluation Conclusions & Future Works

CONCLUSIONS

1 Facetedpedia System
2 Facet Ranking Metrics
3 Faceted Interface Discovery Algorithm
4 Evaluation
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