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1. Introduction

Motivation

– IRES Project: On the Integration 
Restaurant Services ACNET.02.50

Content-based filtering through CBR 
engine
Opinion-based filtering through trust

Distributed multi-agent recommender 
system of service agents and personal 
agents

Available at: http://arlab.udg.es/ 

Special Prize to the best system deployed in 
the AgentCities network 
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1. Introduction

Personalisation Services
for Open Environments

in Multiple Domains

Non-intrusive user models

Cold start problem

Domain ADomain A Domain BDomain B

DistributedDistributed
HeterogeneousHeterogeneous

InformationInformation
SourcesSources

SuppliersSuppliers

Collaborative-basedCollaborative-based
User ModelsUser Models

Content-based Content-based 
User ModelsUser ModelsContent-based Content-based 

User ModelsUser Models
Collaborative-basedCollaborative-based

User ModelsUser Models

Multi-Agent based User Models

for Multiple Services (MasUM)
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2. Our approach

Multi-agent based User Models for Multiple Services (MasUM)

D
O
M
A
I
N
 
1

User

Ser
vic
e

I
N
T
A

Q
U
A

D
O
M
A
I
N
 
2

P
in

Se
rv

ic
es

At
tri

bu
te

s

Us
er

s

P
in

Ser
vic
e

I
N
T
A

Q
U
A

P
in

S
e

rv
ic

e
s

A
tt
ri

b
u

te
s

U
se

rs

P
in

SUM: Smart User Model

MasID: Multi-Agent System Integrator of 

Different Domains
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Distributed Heterogeneous 
Information Integration

Information selection about users and 
services.

Heterogeneous and distributed 
information sources in several 
domains.

Information access can be 
established by means of relationships 
between the user and services.

Recomendation

Domain 1 Domain 2 Domain 3

Information
 sources

Unified format –
Data Model

Information integrationSimilars Attributes

User 
database

Services 
databas
e

User 
database

Services 
databas
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Services 
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3. MasID Methodology
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Information 

Transactions 

Obtaining characterization of products 

Applying quality measure 

PRODUCT, attribute, optimal weigth 

Applying cluster algorithm 

Saving stereotypes

Domain 1

USER, attribute, weigth 

Information 

Transactions 

Domain 2

Integrating information-Applying similarity measure at the attributes

Making recommendation

3. MasID Methodology 

Saving stereotypes

Step 1

Step 2

Step 3

Step 4
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3. MasID Methodology. Step 1

0.850.751CAN PERET1054663018421

0.900.500.75XINES GRAN MURALLA1054663018421

0.950.750.50PIZZER-A ADRIANO1054663018421

Originality……AmbientQuality-ProceRestaurantUser

0.850.751CAN PERET1032969360861

0.900.500.75XINES GRAN MURALLA1032969360861

0.500.921PIZZER-A ADRIANO1032969360861

Originality……AmbientQuality-Proce RestaurantUser

0.850.751CAN PERET1033550555498

0.900.500.75XINES GRAN MURALLA1033550555498

0.900.801PIZZER-A ADRIANO1033550555498

Originality……AmbientQuality-Proce RestaurantUser

0.750.751CAN PERET
0.850.540.60XINES GRAN MURALLA
0.900.801PIZZER-A ADRIANO
Originality……AmbientQuality-Proce Restaurant



9

Where 
Pij = weight given to the attribute j of by user  i

3. MasID Methodology. Step 1

Qij=1−∑
i=1

k
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3. MasID Methodology. Step 2

0.850.751CAN PERET1054663018421

0.900.500.75XINES GRAN MURALLA1054663018421

0.950.750.50PIZZER-A ADRIANO1054663018421

Originality……AmbientQuality-ProceRestaurantUser

0.850.751CAN PERET1032969360861

0.900.500.75XINES GRAN MURALLA1032969360861

0.500.921PIZZER-A ADRIANO1032969360861

Originality……AmbientQuality-Proce RestaurantUser

0.850.751CAN PERET1033550555498

0.900.500.75XINES GRAN MURALLA1033550555498

0.900.801PIZZER-A ADRIANO1033550555498

Originality……AmbientQuality-Proce RestaurantUser

0.900.500.751054663018421

0.850.7511054663018421

0.900.8011033550555498

Originality……AmbientQuality-ProceUser
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Where 
Pij = weight given to the attribute j of by user  i

3. MasID Methodology. Step 2

Qij=1−∑
i=1

k

∥Pij−P j∥⋅log2∥Pij−P j∥

P j =¿
∑i=1
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3. MasID Methodology. Step 3

0.900.500.751054663018421

0.850.7511054663018421

0.900.8011033550555498

Originality……AmbientQuality-ProceUser

Cluster of users  stereotypes
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3. MasID Methodology. Step 4

Open issue
Depends on:

The user is in both domains
Stereotypes
Similarity measures
Correlation measures
….
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4. MasID Architecture

The INTegrator Agent (INTA): 
Access  to the data set in each domain.
Computes step 1 and 2. 
Keeping update the relation in each 
domain.

QUantifier Agent(QUA): 

Apply the cluster algorithm (step 3)

 RECommender Agent (RECA):
Computes similarities (step 4)
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In the restaurant domain the 
product was characterized by 
the optimal  weight allocated 
to each attribute (step 1)

 

4. Preliminary results

Figure 1.1  Results Restaurant  Domain
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5. Preliminary results

In the insurance domain the 
product was characterized by 
the weight allocated to each 
attribute by an expert (step 2). 
(no step 1 is performed)

Table 1.1 Results Insurances Domain
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6. Conclusions and future work

Multi-domain integration information 
– Methodology

– Architecture

– Preliminary results on off-line transactions and recommender system

Complete methodology
– Open issues regarding similarities across domain 

Future work
– Test the integration architecture to gather user information from web services.

– Test the integration architecture to fill up the features of the Smart User Model in e-
business applications

– Extend this approach to Grid environment in order to create and manage complex 
knowledge discovery applications composed as workflows that integrate data sets, 
provided as distributed services on a Grid. 
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