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A Social Travel Recommendation System using 
Item-based collaborative filtering
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ABSTRACT

As SNS(Social Network Service) becomes a part of our life, new information can be derived through various information provided 

by SNS. Through the public timeline analysis of SNS, we can extract the latest tour trends for the public and the intimacy through the 

social relationship analysis in the SNS. The extracted intimacy can also be used to make the personalized recommendation by adding 

the weights to friends with high intimacy. We apply SNS elements such as analyzed latest trends and intimacy to item-based 

collaborative filtering techniques to achieve better accuracy and satisfaction than existing travel recommendation services in a new 

way. In this paper, we propose a social travel recommendation system using item - based collaborative filtering.

☞ keyword : Personalized Recommendation, Item-based Collaborative Filtering, Apache Mahout, Social Travel Trends, Intimacy

(Figure 1) Active users of social network

1. Introduction

In recent years, SNS (Social Network Service) such as 

Facebook, Twitter, Instagram is deeply embedded in our life 

and research is actively going on. In addition, as the wireless 

Internet becomes popular due to the recent spread of 

smartphones, it is possible to access the Internet from 

anywhere, and SNS can be utilized very much because it can 

access the SNS in real time through the GPS (Global 

Positioning System).

According to Statista's statistics [1], The number of users 

of social network services is enormous. Figure 1 shows 

statistical data on the actual number of users for each SNS. 

Facebook has the largest number of users, as of August 

2017, the total number of users on Facebook is 16 billion 

and the number of active users is 2,047 million. Based on 

such a large number of users, the amount of data such as text 

and video accumulated in SNS per day is enormous. Based 
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on the above information, you can get a lot of new 

information about the latest trends and people's candid 

opinions if you apply it to the existing research using the 

large amount of data that the SNS users and their large 

amount of data.

SNS can create more diverse and new social relations 

than offline social relations. By analyzing social relations, it 

is possible to extract places and items that the user likes, and 

the intimacy between users can be extracted through action 

data such as comments or like created by the user. Applying 

the intimacy on the SNS to the existing recommendation 

system can be improve the accuracy of recommendation.
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Existing personalized recommendation systems use a 

method of recommending items by analyzing similar users by 

using past history or ratings of users. In the case of Amazon, 

they provide a recommendation system using item-based 

collaborative filtering techniques, and the rate of purchasing 

recommended items accounts for a large percentage of total 

sales [2]. However, existing recommendation methods do not 

include basic information or social relations such as gender 

and age, and are not appropriately used even if included. 

When social network services are applied to existing 

personalization recommendations, various characteristics such 

as 'real-time', 'big data', 'social relations', and 'latest trend' 

can be applied.  

A service that utilizes SNS as a personalized 

recommendation system is ‘A Perfect storm for reco-

mmendation’ created by Amazon and Facebook. People who 

purchase products from Amazon can get direct recommen-

dation from users who have social connections on Facebook, 

and can also get recommendation through basic profile 

information on Facebook. 

In this paper, we propose a personalized travel 

recommendation system to user by adding latest travel trend 

and intimacy in SNS to travel recommendation system and 

using Item-based collaborative filtering method.

2. Related Research

With the development of wireless Internet services and 

smart phones, it is now possible to access the Internet 

anywhere. In this environment, the usability of SNS is 

continuously increasing, and the size of the generated data 

has also increased. Therefore, studies [3-10] that analyze the 

data generated in the SNS are active. That kind of research 

focused on the personalized features such as user profile or 

preference. We can implement the personalized recommen-

dation system by using these SNS features.

One of the various researches on the ongoing SNS is the 

study of extracting the interest or the intimacy through the 

social relation analysis in the user’s SNS. The interest and 

intimacy extracted from these studies are used to improve the 

quality of the recommendation results, and the recommen-

dation accuracy of the existing recommendation system is 

further improved by utilizing the SNS data.

[11] uses the social network to calculate the intimacy 

through the user’s relationship analysis and applies it to the 

personalized recommendation system. However, if we 

calculate the intimacy through only the user’s relationship 

analysis in the intimacy algorithm part, it is impossible to 

overlook the important interaction element in the social 

network and deeply analyze the relationship. When analyzing 

the social relations on the social network, it is possible to 

derive a deeper and more reasonable intimacy by analyzing 

the interaction between users such as likes, tag, and shares, 

as well as relationship analysis. 

[12] proposes a travel recommendation system using data 

mining based collaborative filtering. In this paper, user-based 

collaborative filtering technique is used for recommendation 

of travel, and Pearson coefficient is used for similarity 

measurement. However, in the experimental results, the 

recommendation accuracy is 0.5 or less on the average, and 

the recommendation accuracy is low.

[13] proposes a personalized system that improves 

recommendation accuracy by using user's personal 

information in order to solve the sparseness problem which 

is a disadvantage of collaborative filtering. The user 's 

personal information uses personal profile information on the 

social network to suggest personalized recommendations 

based on the user' s tendency and recent activity information. 

However, if the user's profile has not changed recently, or 

if there is no activity information, there is a limitation that 

it is not much different from the existing system that 

analyzes and recommends the static profile.

[14] proposes a travel recommendation system. In this 

paper, they use CBR(Case-based Reasoning), which is one of 

the data mining techniques, by using weather and user 

information for travel recommendation. However, this 

method has the problem that it is very difficult to find the 

outlier when there is an exceptional case, and it shows that 

the recommendation performance can be remarkably lowered 

when the exception cases accumulate.

In this paper, we propose a recommendation system based 

on the latest travel trends and the intimacy of the user 

through social relationship analysis. Especially, in the step of 

extracting intimacy, we calculate how much interaction has 

occurred with the user in the social network. And we give 

different weights according to each type of interaction, and 
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(Figure 2) System Architecture

calculate the intimacy by summing the interaction results. If 

we use the analyzed intimacy in the personalization 

recommendation system, we recommend more reasonable and 

satisfactory recommendation than the recommendation 

system using the existing relationship analysis This method 

is distinguished from the existing research in that it can be 

used not only in the travel recommendation system but also 

in other recommendation systems.

3. A Social Travel 

Recommendation System

The travel recommendation system proposed in this paper 

enables travel recommendation customized to the user. 

In the case of the existing travel recommendation system, 

it generally recommends the place most visited by people. 

However, these recommendation results do not reflect 

information such as age, gender and interests of the people 

who are going to travel, so they show the limit of 

recommendation results with low satisfaction. Because each 

person’s taste is different, the recommendation system must 

be able to provide an optimized travel information that 

reflects their interest and preference to user. 

Figure 2 shows the system architecture of the proposed 

system. In the Travel Data Processing process, in order to 

collect data about travel sights, data of restaurants, hotels, 

and sights are crawled. And we did the morphological 

analysis to extract the information such as restaurant name or 

address from crawled documents. And in the Trend & User 

relationship Extraction process, we use SNS API to extract 

the latest travel trends and intimacy and apply them to 

crawled travel sights data. Each travel sights data comes with 

new data with the latest travel trends and familiarity. In the 

final recommendation step, we use Apache Mahout to 

calculate the similarity between restaurants and sights, and 

calculate the distance between hotel and <restaurant,sight> 

set with high similarities and extract the hotel with the 

closest distance. Finally the user is recommended to 

<restaurant,sight,hotel> set. 

In this paper, we propose a personalized travel recommen-

dation system through analysis of the latest travel trends and 

social relations in SNS. 

3.1 Data Crawling and Preprocessing 

In order to recommend personalized travel sights to users, 

it is necessary to analyze recent trends and individual users 

as well as travel sights information such as restaurants, hotels 

and sights. In order to obtain such data, the restaurant data 

is crawled by ‘MenuPan.com’ [15], the hotel data by 

‘hotels.com’ [16], and the sights data by the Korea Tourism 

Organization's TourAPI [17]. To analyze the latest travel 

trends, we crawl the latest social media data and extract 
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(Figure 3) Social relationship and Intimacy extraction in SocialNetwork Service

nouns using Korean morphological analyzer KOMORAN 

[18]. The extracted nouns are used as weights for previously 

crawled travel sights data reflected in the travel ranking, and 

stored in the database by category. Finally, social interaction 

data is crawled through API [19] provided by SNS to extract 

intimacy. 

3.2 Extract Latest Travel Trends 

In the case of the latest travel trend information, only 

articles related to travel are extracted from the SNS timeline 

article. In the first step, crawls SNS public timeline data 

through the streaming API provided by the SNS. To extract 

travel-related articles from the crawled timeline data, 

check-in data included in the article is used. Finally, the 

extracted latest travel trend data is used as a weight in the 

previously stored travel list and reflected in the travel 

ranking. 

3.3 Extract Social Relationship and Intimacy 

On a social network, users are generally more likely to 

have a social relationship with people who are close friends 

or tend to have the same tendency or belong to the same 

group. The social relationship in the social network can be 

used as a good analytical indicator for the user's interest or 

preference. Therefore, by analyzing social relations in social 

networks and recommending a higher weight to the travel 

destinations visited by highly-interested users, it is possible 

to recommend more reliable personalized travel destinations 

than general travel recommendation services. Figure 3 shows 

the method of extraction and application of intimacy in this 

paper. The process of extracting and applying intimacy is 

largely divided into three steps. First, we extract elements 

that can represent intimacy in SNS. In the SNS, the elements 

of intimacy are defined as how much interaction with the 

user is in the SNS, and we have assumed that the more 

interaction, the higher the intimacy. We used intimacy 

elements like ‘Likes’, ‘Retweet’, and ‘Comments’ to get 

interaction. In the second step, the existing friend list is 

ranked and updated in order of extracted high intimacy. 

Finally, the ranking of the existing travel list is updated by 

assigning a higher weight to the travel sight visited by 

friends having high intimacy.  

′

 







                                 (1)

The following equation 1 is an example of the formula for 

how we apply the weights obtained from analysis results of 

latest trends and intimacy to the original ranking value. �� is 

the original ranking value when crawling on the restaurant site, 

and �� is the weight of how many the people have uploaded 

that �� to the public timeline. �� is the weight of how many 

people who have familiarity with user visited ��. Because the 

purpose of the proposed system in this paper is a personalized 



A Social Recommendation System using Item-based collaborative filtering

한국 인터넷 정보학회 (19권3호) 11

travel recommendation system, weights of intimacy were set to 

a little higher than the latest trend weights. 

 

3.4. Travel Recommendation Using 

Item-based Collaborative filtering 

Travel data that reflects the latest trends and intimacy 

extracted through the above process is recommended to the 

user through item-based collaboration filtering [20]. 

In this paper, we propose an item-based recommendation 

system using Mahout which is Apache machine running open 

source [21]. Existing collaborative filtering methods use 

user's rating data and similarity measures are also used, such 

as Pearson correlation coefficient [22] or Cosine similarity 

[23]. On the other hand, because the system does not have 

rating data in the travel data of the proposed system, we use 

log-likelihood similarity [24]. 

In this paper, we calculate the similarity between 

restaurants and sights by using Mahout, then sort them in 

descending order of similarity such as <restaurant,sight>. 

After that, we calculate the distance between the above results 

and the hotel data. As a result, users can get recommended 

travel sights with the latest travel trends and intimacy. In 

addition, personalized and travel recommendations can be 

made compared to existing recommendation services. 

4. Experiment 

4.1 Experiment Setup 

The experiment in this paper is based on the social media 

data of Twitter crawled from January to June 2016. We used 

Twitter's public timeline data to extract the latest travel 

trends, and we used the social interaction data for each user 

on Twitter to extract the intimacy. I also crawled friend’s 

twitter timeline data related to the travel that 100 friends had 

visited which includes about 600 travel data. The extracted 

latest travel trend, intimacy, and friend's travel sights data 

are reflected in the previously crawled travel sights ranking. 

Only the top 50 data of each travel sights such as restaurant, 

hotel, sights, was extracted and stored in the database. 

4.2 Experimental Comparison with similar theme 

Before evaluating the recommendation accuracy of this 

paper, we would like to compare it with other papers with 

similar themes. The reason for comparing with other papers 

is that first, the recommendation result proposed in this paper 

has high accuracy and it is evaluated whether the 

recommendation result is reasonable, The second is to 

compare how much superior it is to existing papers with 

similar themes. The first comparative paper [17], proposes a 

personalization recommendation algorithm that takes 

advantage of the features of social network services and 

considers user intimacy. It is similar to this paper in that it 

considers social network services and social relations. The 

experiment measures are MAP (Mean Average Precision), 

MRR (Mean Reciprocal Rank), and Normalized Discounted 

Cumulative Gain (NDCG). The results are 0.9067, 0.9195, 

and 0.9451, respectively. 

The second comparative paper is [25]. 

In this paper, traveler 's stay time is considered and travel 

schedule is recommended using semantic movement 

trajectory and semantic category set. In this paper, the Recall 

was measured as an experiment measure and the results were 

compared with those without consideration of the stay time. 

The results of the recommendation results considering the 

stay time were higher than those not considered, but there 

was no significant difference. 

4.3 Experiment Method 

In this paper, we used MAE (Mean Absolute Error) which 

is widely used as the recommendation system evaluation. We 

compared the test results with the training results. The MAE 

can be calculated using the following formula. 





  










                           (2)

MAE is a method of comparing the training value and the 

test value. It compares the difference between the result of 

the training set and test set by calculating the error between 

the two result values. 

In this paper, we use the recommended results from Top 

1 to Top 5 of training value and test value. The error of the 
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two results is obtained through the MAE, and we can see how 

good the recommendation accuracy of the proposed system is. 

4.4 Experiment Results 

In order to evaluate the performance of the system 

proposed in this paper, we used the travel data from January 

to June as a training set to derive recommended travel sights 

set. And this data are compared the results of the 

recommended travel sights set as a test set, collected in July 

with those actually visited by people to evaluate the 

recommendation accuracy. Table 1 shows the results of 

sample data from Top1 to Top5 in order of similarity from 

recommended travel sights using training sets and test sets, 

respectively. Restaurants are marked R1~R50, and sights are 

marked S1~S50. We can confirm the accuracy of 80% by 

calculating the difference between the recommendation results 

of the training data and test data respectively. In other words, 

the recommendation accuracy of the proposed system is very 

high and reliable. Figure 4 shows the same result as Table 1. 

(Table 1) Experiment result

Training Data Test Data Error(Ei)

1(R21-S39) 2(R25-S40) 1-2=1

2(R25-S40) 1(R21-S39) 2-1=1

3(R13-S33) 3(R13-S33) 3-3=0

4(R45-S24) 6(R31-S18) 4-6=2

5(R45-S26) 5(R45-S26) 5-5=0

5. Conclusions 

We propose a personalized travel recommendation system 

using the travel trends and the intimacy on the SNS. It is 

possible to analyze the current travel trends by considering 

the popular travel sights. Computing the intimacy enables for 

the user to obtain the recommended travel sights where other 

users in the same group or with the similar interests have 

visited. However, the limitation of this study is that as the 

permission for the SNS API has been strengthened recently, 

the data that can be analyzed from the SNS is greatly 

(Figure 4) Graph of experiment result

decreasing. Therefore, we could recommend more reliable 

and satisfying travel than the existing recommendation 

system. 
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