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Abstract- This paper proposes a method to find a place for travelers to visit. Many travelers are struggling to find their 
destination suitable for their purpose of the travel. To find their destination, we consider pre-image and review. The pre-
image reflects their own image, whereas, the review shows how other travelers felt during their travel there. The proposed 
method associate the pre-image of travelers with reviews of other travelers. An experiment is conducted to reveal the 
possibility of the system. The result shows it works well fornon-frequent travelers to intermediate level people for trip 
planning. We discuss the result based on the interview from subjects. 
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I. INTRODUCTION 
 
More and more foreign tourists visit Japan in these 
days [1]. The Japanese government aims that Japan 
becomes a “Tourism-Oriented Country”. To achieve 
this goal, it is indispensable to improve satisfaction of 
tourists [2]. However, the percentage of tourists 
satisfied enough with their travel is less than 25% [1]. 
One of the reasons why they are not satisfied with 
their destination is that they do not know the way to 
find their destination and make their itinerary which 
is suitable for their purpose. They rely on descriptions 
and review from various information from a Web 
site, a magazine, and so on. Some systems have 
started working for commercial use. Trip advisor [3] 
is one of the Web sites which help travelers to find 
their destination. Since it contains lots of reviews, 
travelers take much time and sometimes get confused. 
Moreover, each tourist has different purposes for 
traveling. The Web sites are too general to find a 
personalized travel destination. The best way to find 
their destination is to visit a travel agency and ask 
staffs for appropriate recommendations. One of the 
staffs obtains the information of traveler’s purposes 
and image for traveling through the conversation with 
him/her. The staff is also aware of lots of information 
on each tourist attraction. The staff compares these 
two kinds of information. The staff tries to find the 
place which has highest possibility for the tourist to 
enjoy [4]. However, the number of destination which 
is recommended by the staff sometimes varies his/her 
knowledge. Recommended spots depend on staff’s 
subjectivity. Furthermore, it takes much cost to hire 
and train each staff. We need a system which can 
provide a recommendation suitable for each tourist 
based on the information above. 
 
II. RELATEDWORKS 
 
Several methods are proposed to recommend tourism 
attraction to travelers. Kurashima et al. developed a 

recommendation system based on geotags [5]. It 
recommends the route, considering a spare time and 
their interests. The system depends on the history of 
their travel. Traveler’s destination depends on their 
purpose and situation. However, travel history 
includes all of them. Kawai et al. proposed the 
method to recommend the tourism route [6]. Oku et 
al. shows the way to rank tourist attractions [7]. 
These methods do not reflect reputations. Those 
systems impose unnecessary loads on travelers with 
some preparations beforehand.  
The system should obtain specific needs from 
travelers, to utilize them for the recommendation. 
Moreover, since reviews from other travelers show 
the reputation about tourist attractions, the system 
should consider about them. 
 
III. PROPOSED METHOD 
 
3.1. Method overview 
When tourists make their decision on where they 
should visit, they evaluate expected utility for their 
destination. Expected utility is the value of a tourism 
attraction in the mind of each tourist. It consists of 
two components: subjective probability and 
subjective utility [8]. Subjective probability depends 
on how much money and time they can spend at the 
destination. On the other hand, subjective utility is 
highly dependent on pre-image and expected 
sufficiency for the place. Pre-image is what they 
imagine for their destination before they visit there. 
Expected sufficiency is the probability for a tourist to 
accomplish their purpose. Moreover, it relies on how 
other tourists experienced on the spot, whether they 
enjoyed or not. 
 This study discusses the method to evaluate pre-
image and the sufficiency for the calculation of 
subjective probability from slight information 
provided by each tourist. We eventually aim at 
creating a system to provide a recommendation 
suitable for each tourist. Fig.1 shows how the system 
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works in an actual environment. We call each tourist 
using the system a user. 
 

 
Fig.1. Overview of recommendation system. 

 
First, each user presents his/her purposes for 
traveling. His/her purposes are weighted based on 
small amount of questionnaires. A wordMap   graph 
is created in advance which includes keywords for 
some tourist attractions. Keywords in the wordMap 
graph reflects pre-image and sufficiency of the user, 
as well as what other tourists experienced. The 
keywords are provided for every purpose of the user. 
The system extracts keywords considering weighted 
purposes and keywords from the wordMap graphs. 
Sentenses stating reviews on Web sites for travelling 
information are cut into words. The system compares 
keywords with the words from the reviews. Finally, 
the tourism spot which has the maximum coincidence 
ratio is recommended to the user. 
 This system will be implemented as a 
recommendation application for both smartphones 
and PCs. A user is only requested to provide a few 
data like traditional methods. Moreover, we can find 
the specific gap between their pre-image and reviews. 
Pearce [9] shows that satisfaction depends on the 
difference between expectation and evaluation. The 
higher it is, the more satisfaction they feel. The 
expectation includes pre-image, as well as the 
evaluation includes sufficiency and tourist’s 
experience. To meet tourist’s satisfaction is important 
for recommendation systems. The method fairly 
respects these two points. 
 
3.2. Travelers’ weighted purpose 
When tourists are planning to go sightseeing, they 
have their own purposes. They search their 
destination which meets their requests. For example, 
if a user wants to relax, he/she would not visit any 
noisy place but quiet places. Therefore, the system 
should recommend a forest bathing instead of a theme 
park. The system will provide wrong 
recommendations if it does not take tourist’s purpose 
into account. RECRUIT CO., LTD. discovered eight 
main factors for sightseeing in Japan using Factor 
Analysis of the questionnaire [10]. These factors are 
regarded as tourist’s purposes. Table 1 shows these 
factors and their details.In this system, every user is 
requested to state his/her purposes from the eight 
factors above. 

Each tourist would have several purposes at the same 
time. The purposes are ranked in tourist’smind while 
p l a nn in g  h i s /h er  t r a vel  de s t i n a t i on .  I t  i s 

 
Table 1: Eight main factors for sightseeing. 

 
 
imperative for the system to grasp the ranked 
purposes. The analytic hierarchy process (AHP) is 
one of the methods to find importance of each input 
data [11]. AHP is well qualified for a data analysis 
method which is based on their personal view. The 
system requires the user to answer some questions 
following AHP. The number of questions depends on 
the number of factors they chose on the 
questionnaire. If the number of factors is num, the 
number of questions is C . ahp  shows the value 
of AHP on the i-th factor. 
 
3.3 Keyword extraction 
To reflect user’s pre-image, user’s sufficiency, and 
experience which other users had after their travel, 
wordMap is created. For evaluation of tourist’s pre-
image, some pictures from various tourist attractions 
are prepared in advance [12]. Volunteers are asked to 
vote how they felt when they saw each picture. They 
choose one or more factors from the eight ones 
shown in Table 1. Following equation, the character: 
i,j, and k represents any factor, spot, and word 
respectively. The pre-image pim  is calculated with 

pim =
1
N

v
n  

The number of participants isn. The voted result is 
v . Let the number of pictures at same spot be N. 
 Reviews on each tourism spot shows 
sufficiency and what tourists experienced on there. 
For evaluation of these components, we focus on 
reviews. All sentences in all reviews are cut into 
words using Morphological Analysis (MA). Content 
words including nouns, adjectives, and verbs, are 
picked up because these words show the contents 
fairly well. Term frequency inverse document 
frequency (tf-idf) [13] is calculated to evaluate each 
extracted word. Term frequency (tf) shows how 
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frequent the word appears in the specific document, 
whereas inverse document frequency (idf) shows the 
word rarity among all documents. The sufficiency 
suff  is calculated as follows. The value of tf-idf is 
t idf , and maximum value of tf-idf is t idf . 

suff =
t idf

t idf  

The subjective probability is calculated as follows. 
sp = ahp ∙ pim ∙ suff × 100 

A wordMap which is demonstrated in Fig.2 is created 
based on the value of sp . 
 

 
Fig.2. WordMap. 

 
The word which meets a threshold is extracted as a 
keyword. 
 
3.4. Matching 
On the Internet, there are large amount of reviews on 
each tourism attraction. Fig.3 shows the detail of the 
matching system.MA is conducted on every review to 
divide sentences into some words. We refer to the 
total of these words of all reviews from one attraction 
as a wordset. Each wordset is compared with the 
keywords shown in Section 3.3. The place which has 
the highest concordance rate is chosen to recommend 
on all factors which are selected by the user. 
 

 
Fig 3. Matching system. 

IV. POSSIBILITY OF RECOMMENDATION 
SYSTEM 
 
4.1. Experimental purpose 
We experienced to reveal the possibility of the system 
discussed in chapter 3. Pictures of five tourist 
attractions are selected from Google Images. The 
keywords for the search are chosen based on the Web 
site which show famous sightseeing site. These 
tourist attractions contain a park, a national museum, 
a theme park, a shrine, and a tower. 
 
Three of five spots, the national museum, the shrine, 
and the tower have two pictures to compare each 
voted result at the same place. Volunteers for the vote 
are 18 males and three females, as well as subjects 
who use the system are five males and one female. 
One of them is an accomplished traveler. Each 
volunteer is asked to vote against the pictures to 
organize the wordMap in advance. Subjects are asked 
to choose the purpose from the eight factors shown in 
Table 1 which matches each of the provided 
situations specified in Table 2. Each situation 
includes two subjects. 
 

Table 2. Provided situation. 

 
 
They search the information on the five spot on the 
Internet for about an hour. After their search, they 
choose their destination. They also fill out a 
questionnaire regarding their destination. 
 
4.2. Preparation result 
The result of voting from 21 volunteers pim is 
denoted in Table 3.According to the result, people 
expect tohave a special experience, a relaxation, a 
romantic experience, and an event for the family or a 
friendgroup from the picture of the shrine, the park, 
the tower, and the theme park. However, Factor 4, 5, 
6, and 8 did not appear in this experiment. 
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Table 3. The result of voting. 

 
 

Table 5 Purposes of each subject. 

 
 

Table 4. The value of the sufficiency and subjective possibility. 

 
 

Top 10 values of sufficiency of the factor 1, special 
experience, on the spot 3, shrine, suff  is shown in 
Table 4. The subjective probability sp is calculated 
frompim  and suff . Table 4 shows the value of 
suff and sp . This time, we set every value of 
ahp and the threshold to 1 and 50, respectively.Words 
which meet the threshold are extracted. From the 
words, wordMap is created. The number of words on 
each factor is 23, 13, 18, 0, 0, 2, 18, and 0. It means 
that no place will meet customer’s demand on factor 
4, 5, and 8. 
 
4.3.Result 
Subjects are asked to choose one or more of five 
tourist attractions. We compare subject’s destination 
with the onerecommended by the system. To evaluate 
the performance, the F-measure (f) is calculated from 
the precision and the recall. 

f =
2 ∙ precision ∙ recall
precision + recall  

Table 5 shows the purposes subjects chose 
considering the provided situation beforehand (the 

input data for the system), and the value of the 
precision and the recall. In the table, the items from 
F1 to F8 represent the 8 factors.The result shows the 
system found their destination fairly well. However, 
the system does not work well on subject 3. 
According to the questionnaire, the subject could not 
choose his destination to the last. He compared two 
spots, and one of them was the place the system 
chose. He decided the opposite one based on the 
surrounding environment. It means that tourists 
consider not only the spot but also the environment 
around it. Some tourists searched the way to the 
destination and how much fare they would spend. 
The accomplished traveler claimed that the system 
was not suitable for her, because she could imagine 
the spot very well. She is a quite frequent traveler. 
She uses a lot of information to determine her trip 
destination. However, others are not frequent 
travelers. They answered the system would be 
sensible for planning. Therefore, the system will 
work effectively mainly fornon-frequent travelers to 
intermediate level people for trip planning. 
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CONCLUSION 
 
In this paper, we have proposed the method to find 
the destination suitable for a tourist. We have 
considered subjective probability, and which is 
divided into two components, subjective utility and 
expected sufficiency.Subjective probability depends 
on how much money and time they can spend at the 
destination, whereas, subjective utility dependson 
pre-image and expected sufficiency for the place. In 
this study, pre-image is given by voting from others, 
as well as expected sufficiency is given by reviews on 
the Internet. To reflect these two factors, we have 
created wordMap. An experiment has conducted to 
show the possibility of the proposed system. Through 
the interview of the subjects, we found the system is 
good for beginners and intermediates for planning 
their travel. As a future work, we will create larger 
wordMap handling many tourist attractions. 
Moreover, we need to consider the distance between 
each attraction, as well as travel fare for scheduling. 
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