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The diversity and a huge number of different places and attractions can make the decision for tourists difficult.

The recommender systems are developed to facilitate people's decision-making process that can help in the
area of tourism as well. In this paper, we proposed and implement a recommender system that works
integrated with a Setubal peninsula portal to help tourists to choose experiences and points of interest to visit.
The implementation was done using collaborative and content-based filtering to make recommendations
based on user profiles and activities within the portal.

1 INTRODUCTION

The tourism market has grown enormously during the
past 60 years. The number of international tourist
trips in 1950 was 25 million, however, this number in
2000 became 674 million, and increased to 1.235
million in 2016. From a profit perspective
international tourism in 1950 has a market of § 2
billion and in 2000 became $ 495 billion but the
market increased to $1.220 billion in 2016. The
prediction for market growth in international travel is
3.3% per year until 2030 and will reach $1.8 billion.
(Huang et al 2017).

Recommender systems can help tourists to select
between a large number of destinations. In the tourism
market, the recommender systems suggest different
things like experiences, places to visit, hotels, etc.
using different methods like content-based filtering,
collaborative filtering, and knowledge-based filtering
or their composition (Santos et al 2016).

In the content-based filtering method,
characteristics of users' interests are extracted and
other items that have the same or similar
characteristics will be recommended (Park & Chang,
2009, Julashokri et al, 2011); While collaborative
filtering considers similarities between user profiles.
A user’s profile in collaborative filtering consists of
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user-specified ratings to items and user demographics
and the recommendations will build based on
similarities between user profiles (Montaner et al.,
2003; Park & Chang, 2009, Julashokri et al, 2011).
Knowledge-based filtering is to use any kind of
knowledge in the recommendation-making
processes, like when the system has knowledge that
how a specific item relates to a specific user (Alpekin
& Buyukozkan, 2011).

The rest of this work is organized as follows.
Section 2 outlines the background and reviews related
works on customer profiles and recommendation
methods. Section 3 illustrates the proposed methods.
Section 4 describes the implementation of the
proposed model. Finally, Section 5 draws conclusions
and future works.

2 LITERATURE REVIEW

Many studies have dealt with recommender systems
in the tourism area. Some of them proposed mobile
recommender systems to help tourists to choose
points of interest and others focused on the
recommendation-making process.

Noguera et al (2012) present a novel mobile
recommender system that brings together a hybrid
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recommendation engine and a mobile 3D GIS
architecture. Their system gives users a 3D map-
based interface based on user location.

Nilashi et al (2017) proposed a recommendation
method based on multi-criteria collaborative filtering
to enhance the predictive accuracy of recommender
systems in the tourism domain using clustering,
dimensionality reduction, and prediction methods.
They also used a cluster ensembles approach to
improve the recommendation accuracy. Based on the
TripAdvisor dataset, they evaluated their model to
confirm that cluster ensembles can provide better
predictive accuracy.

Smirnov et al (2014) proposed a context-aware
recommender system that gathers information about
the point of interest from internet sources like
Wikipedia, wikivoyage, wikitravel, panoramio and
flickrm. In their system, tourists can rate attractions
that they like, or dislike and they used this
information to find similar users using the
collaborative filtering method. Smirnov et al (2014)
presented a mobile app that recommends point of
interest and the appropriate transportation to that
POIs using users’ context like location and weather
as well as user profiles like trip length, interaction
mode, etc.

Jorro-Aragoneses et al (2017) also proposed a
context-aware recommender system to recommend
leisure activities in Madrid, called Madrid Live. Their
system asks for restrictions and preferences of the
tourist and tries to satisfy restrictions to recommend a
set of activities based on tourist preferences. The
contextual information that the Madrid Live system
uses to make recommendations are time, location,
weather, users’ budget, and if they wish to use public
transport.

In Khallouki et al (2018), authors presented a new
approach to make context-aware  mobile

recommender system that combines Internet of
Things (IoT) technologies with semantic web
services to predict the suitable recommends for user.
Alrasheed et al (2020) proposed a multi-level
tourism recommender system framework that
provides the user with a set of destinations liked by
similar users to allow constructing a list of potential
destinations. Then their system ranks the selected
destinations depending on user preference and user
constraint using data gathered from different Web
portals to consider the dynamic context of each trip.

3 PROPOSED MODEL

This paper proposes the creation of an integrated
recommendation system based on users’ profiles and
ratings to suggest both POIs and experiences based
on the accuracy level of that content (POI,
Experience, etc.). This algorithm shows the
recommendation building process in the current
work:

1: Choose the class of recommendations (can be

more than a class)

1.1: Content-based: if the customer booked
experience on that class or if he read an
article about that class

1.2: Collaborative-based: make an SVM model
based on customer profile (based on user
demographics, user bookings and user logs)
and predict the class of experience that this

user likes
2: Get the location of person and make
recommendation list based on (region, on make
itinerary)

3: Filter the recommendations if they are open at the
time, if the customer already visit that experience
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Figure 1: High-level architecture of proposed model.
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In Figure 1, a high-level architecture is shown.

A. Portal

The “Peninsula de Setubal” is implemented to share
the experience, articles, etc. to make people familiar
with Setubal attractions.

For receiving data from this portal to build a data
mining model in python or to different parts of the
recommender system in C#.Net, a list of APIs was
implemented.

The portal is responsible for calling the
recommender system for each user and then sending
the recommendations to the user using interaction
channels like email.

B. Data Mining Model

To implement the data mining model for predicting
customer preferences, the python application is
implemented. The application receives a data file
containing the user profiles labeled with the category
of the content (experience, route, article, ...). This
historical data which is collected from user data in the
Portal uses for building an SVM model using the
scikit-learn library of python. Then an API that has
been implemented with Flask library will listen to
receive user data to call the model and prepare the
recommendation categories(classes) based on
customer profile.

C. Recommender System

The main part of the recommender system is an
application written in C#.Net.

This application has an API that listens to receive,
requests containing a user profile and will respond to
the request with a list of recommendations that should
send to the user.

In the first step, the application prepares the
categories of recommendations from two sources:
collaborative filtering and content-based filtering.

Collaborative filtering is implemented in python
and described before as python block. The content-
based filtering will give the list of categories that
users booked or have logged on to them.

After having the categories from two resources a
unique list with different weights for each list will be
prepared.

In the second step, the list of recommendations in
the categories will be extracted.

And in the third step, the recommendation list will
be filtered and the extra recommendations like the
ones that have already been booked by the user will
be removed.

Tourism Integrated Recommender System: Setubal Peninsula Case Study

4 MODEL IMPLEMENTATION

The proposed model is implemented to integrate
with the portal of “Enjoy Peninsula de Setubal”
which is a complete tourist guide to promote
attractions of Setubal peninsula in Portugal
(https://visitsetubalpeninsula.scriptorserver.com/).

After preparing the data using Portal API and
saving them in CSV file to start building the model,
first, we compared the different types of data mining
algorithms to see which one has the better answer on
our data.

We used the python scikit-learn library to build
our model using different algorithms:

'LR": Logistic Regression

'LDA'": Linear Discriminant Analysis
'KNN'": K Nearest Neighbors Classifier
'CART": Decision Tree Classifier

'NB': Gaussian NB

'SVM'": Support Vector Machine

In the separated script we compare mentioned
algorithms on our data to see which one can have
better output results for us and we used k-Fold Cross-
Validation.

Cross-validation is a resampling procedure to
evaluate machine learning models based on a limited
data sample. Cross-validation is primarily used in
applied machine learning to estimate how the model
is expected to perform in general when used to make
predictions on data not used during the training of the
model.

Figure 2 shows the comparison between different
algorithms on sample data.
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Figure 2: Comparison between different algorithms on
sample data.

Based on figure 2 the best results appeared with
LDA and SVM algorithms. As our data still test data
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Figure 3: Python data mining model listen to receive new data sample for prediction.

and will be grown during the productional use of
portal we decided to use the SVM algorithm for now,
because the LDA algorithm supposes that the data
points have the same covariance, and the probability
density is normally distributed but SVM has no such
assumption.

Finally, we made our data mining model based on
SVM, and to have better performance on run time, we
build the model one time then use an API to receive a
new data sample and respond to the prediction for that
data sample. As is shown in Figure 3, we developed
the API using the Python Flask library.

S5 CONCLUSION AND FUTURE
WORKS

Nowadays, Recommender systems play a major role
in any business that tries to sell products or services
to customers and plays in a huge and diverse market.
In the tourism area, the companies face with a huge
number of peoples that have totally different wishes
as well as loads of places and experiences which can
be suggested to these customers.

There are a huge number of destinations that can
make customers choose his-her next destination for
holidays.

The aim of this study is to propose and implement
a complete and integrated system that support all data
and process from booking of experience, reading of
the articles about POI, etc. to track the user feedback
and recommend new POIs and experiences based on
the user profile.

This system is making the recommendations
using data mining algorithms for collaborative
filtering and content-based filtering and works as part
of a complete and integrated system to support all
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tourism needs to make the decision. The automated
DevOps test showed that the recommendation system
works correctly at the Unit and integration levels.

This integrated system will also have the location
track and will improve its recommendations based on
the user location and the time of the day in the future.

Also, after having more interactions with real
customers the datamining algorithm parameters will
be tuned; Because depending on data behavior the
input fields' impact in the data mining model should
change.
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