
 

January – February 2020 

ISSN: 0193-4120 Page No. 13470 - 13477 

 

 

13470 

 Published by: The Mattingley Publishing Co., Inc. 

A Mobile based Travelling Recommendation 

Framework with the Big Five Personality Model 
 

Aireen Nadia Azizol Rozaimie
1
, Hamidah Ibrahim 

2 

1,2
Faculty of Computer Science and Information Technology, Universiti Putra Malaysia, 43400 Serdang, Selangor, 

Malaysia 
1 
aireennadia97@gmail.com,

2
hamidah.ibrahim@um.edu.,my 

 

Article Info 

Volume 82 

Page Number: 13470 – 13477 

Publication Issue: 

January-February 2020 

 

 

 

 

 

 

Article History 

Article Received: 18 May 2019 

Revised: 14 July 2019 

Accepted: 22 December 2019 

Publication: 24 February 2020 

Abstract 

Currently, a lot of travelling recommendation systems use reviews and ratings to give a 

recommendation. Some of the reviews are paid reviews. This paper aims at presenting a 

personality based recommendation framework in travelling that recommends places of 

interest based on the user’s personality. The items to be recommended can be any objects 

such as hotels, restaurants, attraction places, etc. We applied the Big Five Personality test 

which consists of openness to experience, conscientiousness, extraversion, agreeableness, 

and neuroticism to capture the personality of the users. The Big Five Personality test has 15 

statements and a scale of 1 to 7 on how much the user agrees with the statement. At the end 

of the test, a score is calculated for each trait by calculating its mean value. The similarity 

between the user’s personality score with other users’ personality scores is then measured. 

Places of interest are recommended based on the personality similarities between the users. 

 

Keywords; Big Five Personality model, Recommendation system, Similarity score. 

 

I. INTRODUCTION 

Due to the prevalence of the Internet, there are a lot 

of choices that are available to choose from. 

Recommendation systems solve this by filtering out 

the information and give user personalised content 

and services. Recommendation systems are used in a 

lot of industry such as entertainment and e-

commerce. Several recommendation systems and 

applications have been proposed and developed. The 

recommended items are various that include movie, 

news, hotels, places of interest, etc. 

In this paper, we proposed a mobile based travelling 

recommendation framework with the Big Five 

Personality model (MTRF-B5). The user’s 

personality trait and location are context data that 

are used to narrow down the items for 

recommending purposes. It uses a collaborative 

filtering method where the framework compares the 

user to the other users’ past behaviours. The items 

that will be recommended are hotels, restaurants, 

and attractions which have been visited by similar 

users. In identifying the user’s personality trait, the 

Big Five Personality model is used to calculate the 

personality score of the user. The Big Five 

Personality model consists of openness to 

experience, conscientiousness, extraversion, 

agreeableness, and neuroticism. We use personality 

traits as context data to give a more meaningful 

recommendation to the user. Ishanka and Yukawa 

[5] have found that the personality of the user can 

widely affect user attitude, taste, and behaviour. 

They also state that users with different personality 

traits prefer items comprised of different features, 

which can provide valuable information for a 

personalised recommendation. 

This paper is organised as follows: Section II gives 

the background of the study that covers the 

motivation of the study, the Big Five Personality 

model, the main challenges of recommendation 

systems, and some examples of existing travelling 

recommendation applications. This is then followed 



 

January – February 2020 

ISSN: 0193-4120 Page No. 13470 - 13477 

 

 

13471 

 Published by: The Mattingley Publishing Co., Inc. 

by the explanation of the proposed framework in 

Section III. Section IV elaborates on the findings of 

the study. In this section, we present the design and 

some sample of cases that have been conducted in 

realising the idea of the proposed framework. This is 

then followed by a summary of the paper. 

II. BACKGROUND 

A. Motivation 

Most travellers have a hard time planning their trip 

because they do not have any or have little 

knowledge about the travel destination such as 

places of interests, available activities, and hotel 

offers. Well-organised planning is when most places 

of interest are covered within budget and time. It is 

important to plan thoroughly to avoid overbudget, 

loss time, and loss of energy. Research must be done 

on the travel’s destination to help in planning. A 

recommendation application such as TripAdvisor [9] 

can help in planning a trip. However, most 

recommendation systems recommend items totally 

based on ratings and reviews. The top-rated items do 

not necessarily apply to all travellers. In addition, 

the ratings and reviews are sometimes biased as 

there are some businesses that pay for reviews. 

Thousands of items will then be arranged according 

to the most rated to the least rated. Travellers will 

then have to analyse each item one by one. Usually, 

travellers tend to pick the top one as they become 

tired to analyse the rest. Travellers might miss an 

item that is relevant to them. On the other hand, new 

emerging items would not be recommended as there 

are no reviews or ratings on the item. This is known 

as a cold start problem which is a common problem 

for most recommendation systems. To overcome 

this problem, this paper attempts to use user’s 

personality traits as a context data to recommend 

items to the user by comparing it with other user’s 

personality traits. In addition, similar personality 

trait or behaviour shows a consistent trend. For 

example, people with extrovert personality likes to 

socialise and loud places while people with introvert 

personality likes to spend time being alone and quiet 

places. 

B. The Big Five Personality Model 

Bentaleb et al. [2] presents an analysis on improving 

the accuracy of a recommender system by 

considering context data such as weather, time, and 

location. Context is defined as any information that 

can be used to characterise the situation of an entity. 

An entity is a person, place, or object that is 

considered relevant to the interaction between a user 

and an application including the user and application 

themselves [2]. As an overview, the Big Five 

Personality model consists of openness to 

experience, conscientiousness, extraversion, 

agreeableness, and neuroticism [3, 6]. These 

personality traits represent a range between two 

extremes [3]. The characteristics of each trait are as 

follows: 

Openness – Those who have high in this trait are 

more adventures and creative while those who have 

low are more traditional and might struggle with 

abstract thinking. 

Conscientiousness – A high conscientiousness 

suggests that they are more organised and mindful 

of details. 

Extraversion – People with high extraversion are 

outgoing and gain energy in social situations while 

low extraversion or known as introverts are more 

reserved and expend energy in social settings. 

Agreeableness – High agreeableness tends to be 

more cooperative while low agreeableness is more 

competitive and sometimes manipulative. 

Neuroticism – Those have high in this trait tend to 

have move swings, anxiety, irritability, and sadness. 

Those that have low are more stable and emotionally 

resilient. 
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Fig. 1 shows the Big Five Personality test 

(https://www.psytoolkit.org/survey-library/big5-bfi-

s.html). There are 15 statements with a scale of 1 to 

7. The scale shows how much the user agrees with 

that statement. Scale 1 reflects strongly disagree, 2 

reflects disagree, 3 somewhat disagree, 4 neither 

agree nor disagree, 5 somewhat agree, 6 agree, and 7 

strongly agree. While statements related to the 

characteristics of each trait are as follows: 

Openness – worries a lot; gets nervous easily; 

remains calm in tense situations. 

Conscientiousness – is talkative; is outgoing, 

sociable; is reserved. 

Extraversion – is original, comes up with new ideas; 

values artistic, aesthetic experiences; has an active 

imagination. 

Agreeableness – is sometimes rude to others; has a 

forgiving nature; is considerate and kind to almost 

everyone. 

Neuroticism – does a thorough job; tends to be lazy; 

does things efficiently. 

 

Figure 1:  The Big Five Personality Test 

C. The Challenges of Recommendation Systems 

There are several challenges outlined in previous 

studies in achieving an accurate and efficient 

recommendation system [1]. Among them are as 

listed below: 

 Inefficient algorithm: The used algorithm 

requires more time to execute and is difficult 

to program. 

 Cold start problem: There is little 

information about items about every user 

which causes the system could not make a 

conclusion. 

 Data sparsity: The database does not contain 

enough information which causes the 

recommender system less effective. 

 Absence of review: Past users’ feedbacks 

cannot be considered for the next user. 

 Need a slight change of course as the route 

recommended does not cover most or some 

of the desired destination. 

 Consider various factors from different users 

from the past to present data to recommend 

the route but still not very efficient, useful 

and analysed information data that can be 

used for recommending. 

 GPS information retrieval: The data are 

dynamic in nature and hard and tough to 

retrieve. 

 Scalability: Collaborative filtering has 

scalability problem as the number of items 

and users increase which effect the 

recommendations. 

D. Examples of Travelling Recommendation 

Applications 

This subsection presents some of the travelling 

recommendation applications that are available and 

commonly used by users in searching for 

information related to their travelling activities. 

TripAdvisor [9] is a web-based and mobile-based 

application that helps in planning and booking trips 

online. It provides millions of travellers’ reviews 

Belowyouseeanumberofstatements,eachof which 

starts with "I see myself as someone who". 

For each statement, indicate how much you 

agree with this. 

 

I see myself as someone who ... 

- worries alot 
- gets nervouseasily 
- remains calm in tensesituations 
- istalkative 
- is outgoing,sociable 
- isreserved 
- is original, comes up with newideas 
- values artistic, aestheticexperiences 
- has an activeimagination 
- is sometimes rude toothers 
- has a forgivingnature 
- isconsiderateandkindtoalmosteveryone 
- does a thoroughjob 
- tends to belazy 
- does thingsefficiently 

scale: agree 

- stronglydisagree 
- disagree 
- somewhatdisagree 
- neither agree nordisagree 
- somewhatagree 
- agree 
- stronglyagree 
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and photos, bookable tours, and attractions, and 

recommended restaurants. It can save and organise 

travel ideas for plans and bookings. The saved travel 

idea can be shared with other users. The application 

has a forum for users to share their experiences and 

travel to other users. The items are recommended 

based on ratings and reviews. The items that are 

recommended are hotels, holiday rentals, things to 

do, flights, restaurants, and cars for hire. 

Google Trips [4] is a mobile application develops by 

Google. It manages essential information such as 

booking details, hotels reservation, and trip details. 

The travel reservation is automatically collected 

from Gmail and organised into individual trips. The 

trip will have day plans, things to do, food and drink 

suggestions, hotels, flights, and need to know 

information. It can recommend items from 

categories such as selfie spots, dance clubs, and top 

spots. The application can also be used offline. 

Sygic Travel [8] is a mobile application that shows 

important locations and helps in travel planning. The 

application shows the best attractions and the 

information in the city. Users can also create trips 

and download an offline map of the area. The items 

that will be recommended are restaurants, hotels, 

and attractions. Users can also search for an item 

based on categories such as city, sightseeing, 

shopping venues, and museums. The application has 

a navigate function where it will show the map and 

show the direction to the destination. However, the 

user must use a separate application to use the 

navigate function. 

Yelp [10] is a mobile application that recommends 

restaurants worldwide. The application shows 

reviews, photos, menus, order takeout, make 

reservations, see opening hours, and locations. The 

application also shows shops that are nearby to the 

user. The items are recommended by categories such 

as neighbourhood, distance, rating, price, location, 

and operation hours. 

 

III. THE PROPOSED FRAMEWORK 

Our proposed framework, a Mobile based Travelling 

Recommendation Framework with the Big Five 

Personality model (MTRF-B5), consists of four 

main components, namely: Registration, Personality 

Test, Recommendation, and Searching. The 

flowchart shown in Fig. 2 presents the processes in 

the MTRF-B5. This is further explained in the 

following subsections. 

 

Figure 2: The flowchart of the proposed 

framework 

A. Registration Component 

Similar to other recommendation systems, user will 

have to login or create an account. This is performed 

by the Registration component. The profile of the 

user is saved into a database to be used later by the 

other components in the subsequent interactions. 

B. Personality Test Component 

New user will have to perform a personality test 

while for existing users their personality scores will 

be retrieved from the database. Based on the Big 

Five Personality test which consists of 15 statements 

and a scale of 1 to 7 as shown in Figure 1, the user 

will choose a scale to show how much the user 

agrees with that statement. Each of the Big Five 

Personality traits has a total of 3 statements. From 
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the scale of each of the statements, the component 

calculates the average for each trait and stores it into 

a database. The lowest average score is 0, i.e. no 

scale is selected, while the highest average score is 

7. Fig. 3 shows some samples of users’ scores saved 

in the database. Each user has an id, username, 

password, and scores on openness, 

conscientiousness, extraversion, agreeableness, and 

neuroticism. For instance, the score 5.0 presented in 

the figure indicates the averaged score of three 

statements related to a trait. 

 

Figure 3:  Users table 

C. Recommendation Component 

From the personality score of the user, the 

Recommendation component calculates the 

similarity between the user and the other users. The 

user’s personality score is first normalised based on 

the following equation: 

Xnormalised= (X – Xminimum)/(Xmaximum–Xminimum) (1) 

whereXnormalisedis the normalised score of a user’s 

personality score for a given trait, Xminimumis 0 in our 

study as it indicates no rating is made and Xmaximumis 

7 in our study as it is the maximum scale that a user 

can choose from. For instance, if the average score 

of openness for a given user is 3, then the 

normalised score = (3 – 0)/(7 – 0) = 0.43. The scores 

are first normalised to make them easier to compare 

to the values of other users’ scores saved in the 

Users dataset. To calculate the similarity, the 

component subtracts each of the user’s personality 

trait score to the other users’ personality trait score. 

The algorithm to calculate the similarity between 

users is based on K-Nearest Neighbour. The system 

will take any values of similarity that are below the 

SIMILARITY_THRESHOLD that is already set 

earlier. The threshold value is set to 2.0 for 

openness, conscientiousness, extraversion, and 

agreeableness while for neuroticism the value is set 

to 0.08. This is because neuroticism does not 

influence the recommendation that much compare to 

other traits. User with low similarity value will be 

added to a list of usernames. The list of usernames is 

used to retrieve the visited places of the user from 

the Reviews dataset. The visited places of the similar 

users will be added to the recommended list forthe 

user to view. The items are categorised as hotels, 

restaurants, and attractions. The items are sorted by 

rating from the Reviews dataset. 

A sample of the Users dataset is given in Fig. 4. The 

dataset is taken from https://www.twin-

persona.org/#publications [7]. It consists of 6 

columns that are username, openness, 

conscientiousness, extroversion, agreeableness, and 

neuroticism. The total number of users in the dataset 

is 1098. 

Figure 4: Users dataset 
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The Reviews dataset is as shown in Fig. 5. The 

dataset is also taken from https://www.twin-

persona.org/#publications [7]. This dataset contains 

the id, username, type, date, title, text, rating, 

helpfulness, total_points, taObject, taObjectUrl, and 

taObjectCitycolumns. The id and username 

represent the user that has made the review. The 

type denotes the type of object being reviewed. 

There are three types, namely: hotels, attractions, 

and restaurants. Date represents the date the review 

is submitted. Title gives a brief description of the 

review. The text column is the review written by the 

user. Rating, helpfullness, and total_pointsare the 

scores given by the user, while taObject, 

taObjectUrl, and taObjectCityrepresent the name of 

the object, its url, and city, respectively. For 

instance, the user with username 007solotraveler has 

submitted 12 reviews, 10 of them are reviews on 

hotels, while others are on attraction and restaurant. 

The personality trait scores for 007solotraveler are 

given in the Users dataset shown in Fig. 4, i.e. 

openness = 0.63272, conscientiousness = 0.55666, 

extraversion = 0.5636, agreeableness = 0.58108, and 

neuroticism = 0.45881. A user with similar 

personality trait scores to the user 007solotraveler 

and satisfies the SIMILARITY_THRESHOLD 

elaborated above, will be recommended the 

following list of objects = {Radisson Blu Royal 

Viking Hotel, Radisson Blu Waterfront Hotel, Vasa 

Museum, Hilton Miami Airport, Hunter Steakhouse, 

Crowne 

Plaza Hotel San Diego – Mission Valley, Hilton San 

Francisco Union Square, BEST WESTERN PLUS 

Cavalier Oceanfront Resort, Sofitel London 

Gatwick, Holiday Inn London Sutton, Radisson Blu 

Edwardian Vanderbilt, Hilton London Kensington}. 

 

 

https://www.twin-persona.org/#publications
https://www.twin-persona.org/#publications
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Figure 5: The Reviews dataset 

D. Searching Component 

The Searching component searches for any items as 

specified by the user. It makes used of the title, text 

column, taObject, and taObjectCity in the Review 

dataset in the process of matching. 

IV. RESULTS 

A. Design of the Framework 

The following figures 6, 7, and 8 present the use 

case diagram, activity diagram, and entity 

relationship diagram, respectively, of the proposed 

framework. As the processes involved have been 

elaborated in great details in Section III, thus we 

will not explain the figure. 

 

Figure 6: The use case diagram of the proposed 

framework 

 

Figure 7: The activity diagram of the proposed 

framework 

 

Figure 8: The entity relationship diagram of the 

proposed framework 

B. Sample of Results 

We have tested our framework with several cases. 

The following figures 9-11present some of the 

results produced based on our proposed framework. 

 

Figure 9: User 1’s personality scores and sample 

of recommended list 
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Figure 10: User 2’s personality scores and sample 

of recommended list 

 

Figure 11: User 3’s personality scores and sample 

of recommended list 

CONCLUSION 

In this paper, we proposed a mobile based travelling 

recommendation framework with the Big Five 

Personality model (MTRF-B5). The user’s 

personality trait and location are context data that 

are used to narrow down the items for 

recommending purposes. There are several 

limitations of the proposed framework that can be 

considered for future works. These include: (i) The 

proposed framework depends totally on the 

available Users dataset in searching for similar 

users, (ii) it does not analyse the reviews written by 

the user, either positive or negative review, before 

recommending the items, and (iii) further evaluation 

on the accuracy of the recommended items need to 

be conducted. 
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