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The contents of the thesis deals with:

proposal of new feature extraction approaches
new influence maximization heuristic
their application to social networks
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Definitions

Social Network

A social network is a social structure made up of a set of actors
that are related according to some criterion.

G (V ,E )

G: Social Graph
V: actors
E: relationships
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Social Network

A social network is a social structure made up of a set of actors
that are related according to some criterion.

G (V ,E ,W )

G: Social Graph
V: actors
E: relationships
W: labels
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Web of Trust

G (V ,E ,W )

V: actors E: relationships W: trust values
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Trust

the degree of subjective belief about the behaviors of a
particular entity.

the expectation that a service will be provided or a
commitment will be fulfilled.

confidence that one will find what is desired from another,
rather than what is feared.
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Recommendation Systems

Information filtering system that seek to predict the ’rating’ or
’preference’ that a user would give to an item.
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Influence Maximization

Find the minimum K seed nodes (users) in a social network
that could maximize the spread of influence.

José David Núñez González Computational Intelligent Methods for Trusting in Social Networks



institution-logo-filenameO

16/76

Introduction
Trust Prediction

Recommendation Systems
Influence Maximization

Conclusions

Introduction

Abstract
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Trust - Metrics

Binary state metrics

Discrete scale metric

Probabilistic metric

Hybrid metric

Negative values
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Trust Prediction - Problem definition

Given a Web of Trust (WoT) associated to some social
system, specificed by weighted graph G = (U;E;T), where
there is a trust value associated with each edge, we want to
predict how a User A would trusts another User B, positive or
negatively.
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Trust Prediction - Databases

Epinions and Wikipedia Voted Network databases

Imbalanced databases

User Id User Id Trust Value

245 246 1

245 247 -1
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Trust Prediction - Feature extraction I

LAB = {C | (C ,A, tAC ∈ D) ∧ (C ,B, tCB ∈ D)}
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José David Núñez González Computational Intelligent Methods for Trusting in Social Networks



institution-logo-filenameO

33/76

Introduction
Trust Prediction

Recommendation Systems
Influence Maximization

Conclusions

State of the Art
Recipe Generation experiments
Product Recommendation experiments

Outline

1 Introduction
Introduction

2 Trust Prediction
State of the Art
Experimental work

3 Recommendation Systems
State of the Art
Recipe Generation experiments
Product Recommendation experiments

4 Influence Maximization
State of the Art
Experimental work

5 Conclusions
Conclusions
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Recommendation Systems - Techniques

Colaborative Filtering: new recommendations from similarities
among users and past ratings.
Content based Filtering: based on user profile and his/her own
ratings.
Demographic Filtering
Utility Filtering
Knowledge based Filtering
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Recommendation Systems - Colaborative Filtering

Memory-based: K-NN among similar users

Model-based: K-NN among similar item rated previously by
users
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Recommendation Systems - Content-based Filtering

similar items that users rated positively previously
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Recommendation Systems - Identified problems

Cold start
Sparsity

Subjectivity
Scalability
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José David Núñez González Computational Intelligent Methods for Trusting in Social Networks



institution-logo-filenameO

39/76

Introduction
Trust Prediction

Recommendation Systems
Influence Maximization

Conclusions

State of the Art
Recipe Generation experiments
Product Recommendation experiments

Recipe Generation - Context
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Recipe Generation - Context

Recipe

5x [Time,Temperature]
10 variables [r1, ..., r10] ∈ R10

Satisfaction

1x [fragance, softness, baking , crust]
4 variables [s1, ..., s4] ∈ R4
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Recipe Generation - Problem definition

Direct prediction: What will be the satisfaction feedback
obtained from the user for a given recipe?

Direct mapping: φ (R) = S to predict the satisfaction of the
user with the quality of the bread resulting from a proposed
recipe (first question): φ : R10 −→ R4

Inverse recommendation: Which is the recipe that I need to
get a specific satisfaction?

Inverse mapping: φ−1 (S) = R that looks for the recipe that
would provide the desired satisfaction parameter values
(second question):φ−1 : R4 −→ R10
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Recipe Generation - Generated database

r1 r2 r3 r4 r5 r6 r7 r8 r9 r10 s1 s2 s3 s4

0.2 0.4 1 0.5 0.9 0.7 1 0.2 0.7 1 2 3 4 3
synthetic database
100,000 instances

40 non-linear models
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Product Recommendation - Problem definition

Let have a social system with u ∈ U users, and a catalog of items
(products) i ∈ I belonging to several categories C , the ratings of
the products by (some of) the users are stored in a matrix R of size
| U | x | I |. The recommendation problem consists in the
prediction of the rating Ru,i that a user u would give to a product i
using the information provided by the social system and/or the
ratings given by other users.
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Product Recommendation - Database

Epinions Database is a bipartite graph based on Web of Trust and
Items’ Ratings.
24 Domains of products.
Selection of 5,000 users and items.
Removal of sparse values.
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Influence Maximization - Solving the problem

Exhaustive Search

#NP hard

Heuristic Search

1− 1
e aproximation
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Influence Maximization - Problem definition

Given a Web of Trust (WoT) associated to some social
system, specificed by weighted graph G = (U;E;T), where
there is a trust value associated with each edge, find the
minimal subset that maximizes the spread of influence.
(IM-seed nodes).

S∗ = minmaxσ(S)
| S | S ⊂ V
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Influence Maximization - Databases

Epinions and synthetic databases

Subgraphs of different sizes

User Id User Id Trust Value

245 246 1

... ... ...
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Synthetic database
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Thesis Goals

1 Study of basic social mechanisms such as the propagation of
Trust and influence, and the generation of innovations from
social interactions.

2 Study of the applications of Machine Learning algorithms in
social networks, for Trust prediction, recommendation
systems, and social computing.

3 Study of Computational Intelligence algorithms for social
networks.

4 Creation of a computational substrate for experimentation,
and validation given by real and synthetic databases.
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Conclusions - Trust

1 Trust Prediction problem as Machine Learning problem is
rather straightforward compared with other works in the
literature (Graph Algebra).

2 Attempts to improve results applying a SMOTE approach do
not improve the overall accuracy, but provide improvements
on the minority class.
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Conclusions - Recommendation Systems

1 Application of regression ELM to build a breadmaker
recommender system which is an instance of the social
intelligence in the Internet of Things framework of the SandS
European Project.

2 Methods for Recommendation Systems in Social Networks
based on Colaborative Filtering.

3 Better results are obtained with the Web of Trust provided by
user explicit statements.
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Conclusions - Influence Maximization

1 A new heuristic search method for Influence Maximization
(IMH).

2 It is guaranteed to terminate covering the entire graph.

3 Proposed IMH method is always faster than Greedy algorithm.
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Future Work

1 Trust: imbalanced databases and feature definition.

2 Recommendation Systems: Real datasets. Sparse
computational methods.

3 Influence Maximization: Scalability.
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Research activities
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