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Problem Statement and Research Questions
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Problem

How do you find information that's relevant to 
you personally?
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• Questions that are easy to answer, but hard 
to get 'right':

– “hotel in paris”
– “plumber in milton keynes”
– “back pain specialist”
– ...etc...
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Bill Gates and I need different search results
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• Limitations

• Information Overload!
– Bill and I want different information from the 

same query

• Keywords aren’t expressive enough
– It’s hard to convey tastes or preferences to 

personalise a search query



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems

Wanted!

• Some means to:

– constrain the search space

– prioritise results

– identify the right information for you
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Social networks and word of mouth 
recommendation are the answer!
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"Many information gathering tasks are better handled 
by finding a referral to a human expert rather than by 
simply interacting with online information sources"

(Kautz, Selman and Shah, 1997)
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My Approach

• Better exploit existing social processes to 
support information-seeking on the Web

• Provide personalised relevance in 
information-seeking through your trusted 
social network



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems

My Approach (2)

• Characteristics
– Source-centricity
– Task-adaptivity

• Benefits
– Increased personal relevance
– Spam resistance
– More complex trust judgements
– Openness to additional (offline) information
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Research Questions

1. How do people choose information and 
recommendation sources from among members of 
their social network?

2. Which factors influence judgements about the 
relevance and trustworthiness of these information 
and recommendation sources?

3. How do the characteristics of the task being 
performed affect these judgements?
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Research Questions

4. To what extent can general principles derived from 
answers to the previous questions be operationalised 
as computational algorithms that replicate the process 
of seeking information and recommendations through 
social networks? (can we operationalise these 
principles algorithmically?)

5. How feasible is the implementation of user-oriented 
systems that exploit such algorithms? (can we 
implement systems based on these algorithms?)

6. If such systems can be implemented, how do they 
perform relative to human performance of equivalent 
tasks?
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Source Selection in Social Networks
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my friends know loads of stuff...

fire
works

obscure music
pasta

knitting surfing

newcastle
cornwalllondon

bristol
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...but who knows what, exactly?

fire
works

obscure music
pasta

knitting surfing

newcastle
cornwalllondon

bristol

? ?
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...and who is the best person to ask?

fire
works

obscure music
pasta

knitting surfing

newcastle
cornwalllondon

bristol

?
?

?

? ? ? ?
? ?
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Who should Fox Mulder trust for 
restaurant recommendations?

trust no one
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• Study of Source Selection in Word-of-Mouth 
Information-Seeking

– Exploratory, qualitative study of how people 
choose information and recommendation 
sources

– Questions
• Who do people seek recommendations from 

in different scenarios?
• How do they decide whether or not to trust 

this information?



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems

Methodology

• In depth interviews with 12 participants
• 4 recommendation seeking scenarios

– plumber, hotel, back pain, holiday activities
– variation by task modality and criticality

– “who would you ask for recommendations,
and why”

• Qualitative analysis to identify key themes
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5 Trust Factors in Word of Mouth 
Recommendation
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Expertise

The source has relevant expertise, which may be 
formally validated through qualifications or acquired 
over time (35)

“I would probably go and ask my friend who is a 
plumber or my friend who is a gas fitter, working on 

the principle that their domain expertise, their 
knowledge, is in a similar area”
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Experience

The source has experience of solving similar 
scenarios, but without extensive expertise (41) 

“People i know in the area, it’s good to have word of 
mouth, you know they’ve got experience good or bad”
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Impartiality

The source does not have vested interests in a 
particular resolution to the scenario (9)

“With travel agents you’d have to question what they 
were promoting to you - is it because they get 

commission?”
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Affinity

The source has characteristics in common with the 
recommendation seeker such as shared tastes, 
standards, viewpoints, interests, or expectations (24)

“[I] may not ask people who I don’t feel comfortable 
with, who haven’t got the same values as me, or have 
a completely different lifestyle that I don’t relate to”
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Track Record

The source has previously provided successful 
recommendations to the recommendation seeker (3)

“I looked on the internet yesterday about going to see 
a masseur, but they were too expensive so I’ll go back 
to [ask] my sister as I had a good experience with 
[recommendations from] her before”
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How the Factors are Used
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expertise and experience 
 cited most frequently
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characteristics of the task influenced
 the choice of trusted sources
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Trust and Task 
Characteristics

subjective

affinity expertise
experience

objective
solution

factors
emphasised
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Who should Fox Mulder trust for 
restaurant recommendations?
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Technical Approach
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Hoonoh: a Source-centric 
Search Engine

• Results:
– people first, items second

• Ranking of results according to:
– who you know
– who knows what
– trust metrics
– task characteristics
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Data Requirements

• Social network information (who knows who)
→ FOAF

• Topics (who knows what)
→ tagging

• Trust metrics (who to trust)
→ mine from (Semantic) Web data, based on trust 
algorithms

• Task profiles (task context)
→ see later
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Data Sources: Revyu.com and Beyond
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Revyu.com

• Semantic Web reviewing and rating site
• Developed to address shortcomings in existing 

data sources
• Enables integration of review data with social 

networks

• Allows easy reuse of review data in computing 
trust metrics



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems

Revyu.com

• HTML interface for regular users to read and create 
reviews

– no SW knowledge required

– live, public, used daily by real people

• Reviews published transparently in RDF

– Uses Review vocab, FOAF, Tag and SKOS data also in RDF

• HTML and RDF both crawlable

• SPARQL endpoint to query Revyu data

• Linked with other data sources, according to Linked 
Data principles
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Part of the Web of Data

FOAF

Revyu

DBpedia 
(Films)

Open Guide to 
Milton Keynes 

(Amenities)
ISWC+ASWC 
2007 Papers

RDF Book 
Mashup (Books)
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Publishing Linked Data
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Consuming Linked Data

• Enhances the user experience without duplicating 
data

• Revyu currently consumes FOAF, DBpedia, 
OpenGuides and RDF Book Mashup data
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Other Data Sources

• Conference attendance data
– from ESWC2006

• Tagging data
– from delicious.com
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Hoonoh Trust Algorithms and Hoonoh.com
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Hoonoh Trust Algorithms

• Algorithms for Computing Knowledge and 
Trust Relationships

– Based on findings of earlier empirical study
– Use reviews and background data sources as 

input
– Generate data for Hoonoh source-centric search 

engine
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Hoonoh Trust Algorithms

• Based on the 3 most significant factors
– Expertise
– Experience

– Affinity

• Some proxy metrics required
– Credibility (Expertise)
– Usage (Experience)
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Credibility Algorithm 
(Expertise)

• Person -> Topic Relationship

1. For a particular tag, get all items tagged with that tag

2. For each item find its mean rating

3. For each review of the item calculate how far the rating varies 
from the mean rating for that item

4. Low rating distance = high credibility score for that review

5. Sum each reviewer’s credibility scores for reviews of items 
tagged with the tag

6. Find each reviewer’s mean credibility score for that tag
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Usage Algorithm 
(Experience)

• Person -> Topic Relationship

1. For a particular tag

2. Count how many times each reviewer has reviewed an item 
tagged with that tag (by anyone)

3. This gives a reviewer's tag count

4. Find the highest of these tag counts across all users of the tag

5. Each reviewer’s usage score for a tag = 
their tag count / highest tag count + constant
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Affinity Algorithm

• Person -> Person Relationship

1. Get all reviews by a user A and another user B

2. Count the number of items reviewed by both

3. Calculate item overlap ratio:
number of items reviewed by both / total reviews by A

4. For each overlapping item

1. Find the distance between the two ratings

2. Low rating distance = High rating overlap

3. Find mean rating overlap between Users A and B

5. combine the item overlap ratio and mean rating overlap to 
produce a measure of affinity(A,B)
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Usage (Experience) Scores 
from delicious.com Data

• Person -> Topic Relationship

1. Get a user’s most used tags from delicious.com

2. Compare against existing (Revyu-derived) usage scores

3. If no previous relationship exists then add new usage topics 
and nominal scores

4. Or raise existing scores to a nominal level

5. Could easily be extended to Flickr, Digg, etc.
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Hoonoh Ontology

• For representing derived trust metrics

• Why a new ontology?

– insufficient expressivity in existing ontologies

– no evidence that trust is a binary relationship

– binary values less meaningful when combining evidence 
from multiple sources

– more amenable to SPARQL querying (and post-processing)



Tom Heath ­ Information­seeking on the Web with Trusted Social Networks ­ from Theory to Systems

• Trust Relationships are classes

– TopicalRelationship(s)
• ExpertiseRelationship
• ExperienceRelationship
• ImpartialityRelationship

– InterpersonalRelationship(s)
• AffinityRelationship
• TrackRecordRelationship
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Data Processing

• Trust metrics generated using Hoonoh algorithms

• Stored in dedicated triplestore

• Combined with other data sources (e.g. FOAF)

• Used to power Hoonoh.com source-centric search 
engine
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Hoonoh.com

• “Tells you who you know who knows”

• Search for information sources within your 
social network
– Public, Web-based system supporting information-seeking 

through social networks

– Source-centric approach

– Enables ranking of sources according to the generated 
trust metrics
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Evaluation
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Evaluation

• Methodology
– Two scenarios

• Restaurants in Milton Keynes, Professional Camera 
Equipment

– Reviews written on Revyu.com
– Trust metrics computed using Hoonoh algorithms

• Question
– To what extent do Hoonoh rankings of information sources 

correlate with reported rankings from participants?

• Some significant results, particularly for experience
• Room for further improvements, probably
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Conclusions and Future Work
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Conclusions

• People make sophisticated source selection 
decisions when information-seeking

• Perceived trustworthiness is source, relationship 
and task dependent

• These factors can be operationalised as algorithms

• Possible to mine Web data to generate trust metrics 
that approximate reported judgements
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Future Work

• More source data required!

• Development of non-proxy metrics

• Greater use of semantics
– Concepts rather than tags
– Semantic propagation of trust relationships
– Trust decay

• Combining trust metrics derived from multiple 
sources
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Questions

• Thesis
– http://tomheath.com/thesis

• Contact Details
– http://tomheath.com/id/me

– tom.heath@talis.com

• Acknowledgements:
– Enrico Motta

– Marian Petre

– Martin Dzbor
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