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Abstract: The dissemination of information by individuals, which has recently gained widespread attention, signifi-
cantly affects multitudes of people regardless of the accuracy of the information. There is a vast amount of information
available, making it difficult to identify baseless rumors, when the information is unverified. This study presents a
bot called “Chillmo,” which has been developed to alert users of such rumors. The proposed system aims to raise
users’ awareness of the reliability of information by actively alerting the users regarding the rumors receiving attention
and providing the accurate information about such rumors through quizzes. Based on the experimental results, it was
confirmed that Chillmo can make the users skeptical about rumors, promote the verification of authenticity, and raise
their interest in the reliability of the information. In the future, we intend to conduct experiments with a larger number
of people using the system to investigate trends by age and changes in the system usage over time.
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1. Introduction

In recent years, social media has become a widespread and im-
portant tool for information dissemination and retrieval [1]. So-
cial media allows any individual to easily post and share informa-
tion, and send messages, containing valid information along with
rumors *1.

An unstable social situation, caused by natural disasters or
other emergencies, generates a large amount of falsified infor-
mation. With the emergence of the COVID-19 pandemic at the
end of 2019, a number of rumors were spread in Japan, result-
ing in an adverse social impact that led to large-scale panics, such
as buying toilet paper [2]. The former U.S. President, Donald
Trump, made a statement to the effect that household disinfec-
tants could be used to contain the coronavirus, which led to the
U.S. government agencies issuing a warning regarding the use of
cleaning agents to combat coronavirus [3].

Consequently, Twitter *2, a microblogging service, has updated
its guidelines and has taken measures such as deleting tweets with
incorrect information regarding COVID-19 [4]. Various social
networking services (SNS) such as Facebook *3 and YouTube *4

have taken similar measures [5] as well. However, it is difficult to
distinguish between accurate and inaccurate information; more-
over, excessive restrictions can threaten freedom of speech.

Rumors on these social networking sites spread to any receiver
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of the information as well as the users of the services. Even if
the information is unreliable, it is accepted by some people and
is then propagated further, and can lead to actions being taken
based on such information, which is subsequently reported in the
media. This implies that even if a rumor is sent out on Twitter,
where the general age group of the users is relatively lower, it can
be disseminated across people of different generations. There-
fore, inaccurate information which was originally inaccurate can
be considered true and acted upon, which can seriously affecting
individuals and society. For example, as mentioned earlier, during
the spread of COVID-19 in 2019, there was a shortage of goods
due to hoarding. People believed that there would be a shortage
of goods and ended up hoarding, which eventually resulted in
the shortage of stock, despite the initial availability of sufficient
stock. Similarly, there are a number of cases in which false in-
formation was considered accurate. To prevent such situations,
it is necessary to create a system to make people aware of the
uncertainty of daily information such as rumors, and to raise
awareness of the reliability of the information. Therefore, we
have developed a system called “Chillmo *5,” which alerts users
against such rumors. Chillmo is a chatbot that can respond in the
natural language and can present the relevant rumors according to
the user’s query and alert the user of high-severity rumors. This
paper presents the design principles and the functions of Chillmo,
along with the experimental results and discussion.

*1 In this study, the term rumor is defined as information that is not well
founded and whose authenticity is unknown or questionable. It is irre-
spective of the malicious intent that exists in the process of generation.

*2 https://twitter.com
*3 https://facebook.com
*4 https://youtube.com
*5 We have named our developed system “Chillmo,” which stands for

“Check Rumor” and “Chill (Calm Down).”
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2. Related Works

2.1 Studies Related to Information Diffusion
Kawakami stated that three factors, namely ambiguity, impor-

tance, and anxiety are strongly related to the transmission of ru-
mors [8]. Allport et al. argued that the amount of rumor dissem-
ination (R) is proportional to the product of importance (i) and
ambiguity (a), and they proposed the formula R ∼ i×a [9]. Knapp
argued that the occurrence and transmission of rumors are related
to social conditions that make many people feel insecure [10].

Wang et al. investigated the factors that people consider when
sharing information [11]. In that study, interviews conducted
among various American college students suggested that people
share a news article not only because it is interesting to them and
to the people that they share it with, but also because they find
the content interesting. In addition, only approximately half of
the participants mentioned that they would check for the validity
of the shared information. However, almost all of the partici-
pants were unwilling to spread false information and expressed
that they would retract the information that they shared if it was
proven to be inaccurate.

Kakimoto et al. conducted a study to determine whether peo-
ple take actions to confirm the accuracy of the information that is
disseminated [12]. In their study, they conducted a questionnaire
survey involving 108 Twitter users to verify whether Twitter users
confirm the accuracy of the contents of the tweets before using
the retweet function. They classified the tweets into four cate-
gories (tweets from real-world acquaintances, tweets from people
known online, tweet from an acquaintance of an acquaintance,
tweets from people who found it in a search) corresponding to
their relationship with the sender and questions were asked, based
on each of these categories. Consequently, for the three tweets
other than the “Tweets from people who found it in a search,” the
percentage of people who validated the content of the tweet was
less than 50%. For “Tweets from real-world acquaintances,” the
percentage was particularly low at 27%. This suggests that the
information from people with whom we have a close relationship
is less susceptible to suspicion. Furthermore, the percentage of
teenage users who validate the content of a tweet is less than 20%
for all four types of tweets, indicating that fewer users of this age
group confirm the authenticity of information when compared to
users in other age groups.

People do not always intentionally spread malicious rumors,
but can spread them unknowingly, as they find them interesting
or presume that they would be useful to others. However, this
can often lead to the spread of dangerous information, such as in-
correct medical knowledge, which can be life-threatening. In ad-
dition, only a few people validate the information that they have
received. which can be attributed to the difficulty and the com-
plexity of validation. This study presents a system that enables
users to easily acquire information to identify rumors. The aim
is to create a system that raises the awareness of the reliability of
information in both sender and receiver.

2.2 Studies Related to Reliability Estimation of Information
Gupta et al. proposed a method to rank the reliability of tweets

using supervised learning and a goodness-of-fit feedback method,
which is one of the accuracy improvement methods in informa-
tion retrieval [13]. They used features based on the content of the
tweets, such as special characters, swear words, and emoticons,
as well as features based on the user’s information, such as the
number of followers and the length of the username.

Qazvinian et al. proposed a method for the automatic reliabil-
ity estimation of information on Twitter using a Bayesian clas-
sifier [14]. They used only the information available on Twitter,
such as the content of the tweets, the user information, and unique
information such as features for training. They experimented on
more than 10,000 tweets that were manually labeled and showed
that the proposed method achieves an MAP *6 of 0.95 or higher.

Lim et al. proposed iFact, a system that automatically esti-
mates the reliability of tweets [15]. They proposed a system that
searches the internet based on the words used in the tweets and
that automatically estimates the reliability of the tweets based on
whether the results contain certain keywords (fake, doubt, etc.).

Because of the vast amount of information available on the in-
ternet, it is difficult to manually verify the authenticity of all the
available information. Therefore, automatic estimation of the re-
liability of information is important to prevent the spread of ru-
mors. However, because of the nature of misinformation, it is
difficult to determine whether it is right or wrong. In addition,
rumors do not necessarily spread exclusively through social net-
working sites and can be transmitted verbally from person to per-
son. Therefore, it is necessary to not only examine the methods
for determining the reliability of the information, but also develop
a mechanism to raise awareness regarding the reliability of the
information. We have developed a system that alerts users re-
garding rumors using rumor information collected by the “Rumor
Cloud” *7 [16].

2.3 Studies Related to Alerting Information Viewers
Ennals et al. proposed the Dispute Finder, a browser exten-

sion that alerts the user of controversial information on the inter-
net [17]. Their system highlights the relevant words and phrases
of the web pages that contain controversial content and allows the
user to view the supporting and the opposing factors.

Saito et al. proposed a system to highlight information on a
webpage, whose source is unknown [18]. The proposed system
aims to help users browse the internet more carefully. The results
of the experiment showed that the amount of time that the users
spent searching and the number of web pages viewed, increased
when highlighting was applied.

Schwartz et al. proposed a visualization method to help users
determine the reliability of web pages [19]. Their method
presents the percentage of web page viewers, who are experts
in the page content. The experimental results show that the pro-
posed method significantly improves the user’s ability to deter-
mine the reliability of the search results, but it does not affect the
reliability judgment on a page-by-page basis.

Various studies have been conducted to alert information view-
ers regarding the accuracy of the information, and an appropriate

*6 Mean Average Precision
*7 http://mednlp.jp/˜miyabe/rumorCloud/rumorlist.cgi
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visualization can help the users determine the reliability of infor-
mation. However, Gao et al. pointed out that the use of strong
language or visualizations in presenting the reliability of infor-
mation and opposing opinions can adversely affect the users’ as-
sumptions and result in the spread of false information [20].

Therefore, our system does not assert the authenticity of the
information and only alerts the user of the inaccuracy of the in-
formation. This study provides the information to validate the
authenticity of the information and encourages users to verify the
information proactively.

3. Survey Related to Information Sharing

A questionnaire survey was conducted on the frequency of the
use of SNS and the actual state of information sharing to clarify
the requirements for alerting people regarding rumors. Students
at a Japanese university were asked to participate in this survey.
The students were asked to request the cooperation of their fami-
lies and acquaintances for the survey. The survey was conducted
online via a questionnaire. Table 1 shows the age and gender
composition of the questionnaire respondents. Of the 178 respon-
dents to the questionnaire, those in their 20s were the largest age
group, accounting for 88% of the total. The male-to-female ratio
was 4:6.

Figure 1 shows the results of the questionnaire regarding the
frequency of LINE *8, Twitter, and Facebook usage. Most of the
respondents answered that they use LINE and Twitter more than
twice a day, with 93% for LINE and 69% for Twitter. Conversely,
65% of the respondents answered that they did not use Facebook.
These trends can be attributed to the fact that 88% of the respon-
dents were in their 20s. According to the data from the Ministry
of Internal Affairs and Communications (MIC), among the ma-
jor SNS such as LINE, Twitter, and Facebook, LINE is the most
widely used service among people of all ages in Japan. This sys-
tem is intended to be used daily by people of various age groups.
Considering the results of the questionnaire survey and the data
from the MIC, the system is constructed as a chatbot that runs on
LINE. Thus, we attempt to lower the threshold for users to use
the system.

The results of the questionnaire on information sharing are
shown in Fig. 2. In this questionnaire, “news” is defined as the
information that is reported or published on TV or the internet,
and a “rumor” is defined as the information whose validity is
uncertain. Of the respondents, 87% said that they had shared
“news” within a month, and 45% responded that they had shared
“rumors” within a month. In both cases, the percentage of the re-
spondents who answered that they had “shared” exceeded the per-
centage of those who answered that they had “not shared.” The
respondents who answered that they did not know whether they
had shared “rumors” were 19%, which was considerably higher
than in the case of the similar question regarding “news.” These
results suggest that there can be a certain number of people who
are not aware of the validity of the information that they convey.

Figure 3 shows the partners with whom people shared “news”
and “rumors;” 40% of the respondents shared “news” with “Par-

*8 https://line.me

Table 1 Age and gender composition of respondents.

Age Male Female Sum Percent
10s 5 12 17 10%
20s 67 89 156 88%
30s 0 2 2 1%
40s 0 0 0 0%
50s 0 1 1 1%

SUM 72 106 178 100%

※ Percentages are calculated by rounding to the first decimal place.

Fig. 1 Frequency of using SNS.

Fig. 2 Whether answerers have shared news/rumors.

Fig. 3 With whom answerers have shared news/rumors.

ents” and “Friends (in the real world)” respectively, while 34%
and 46% shared “rumors” with “parents” and “friends in the real
world,” respectively. The results show that most of the respon-
dents to the questionnaire shared the information they had ac-
quired with a close circle of people around them. Essentially,
there is a possibility that even people who do not use Twitter can
receive rumors transmitted on Twitter through alternate commu-
nication channels. When information is shared among a close
group of people, the validity of such information is rarely con-
firmed [12]. Therefore, it is necessary to alert not only the users
of a social media service but also those who do not use that spe-
cific service.

The reasons for sharing “news” and “rumors” are shown in
Fig. 4. In both cases, the fields, “The content was of interest to
you” and “The content was likely to be of interest to the recip-
ient,” each accounted for approximately 40%. This is similar to

© 2022 Information Processing Society of Japan 4
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Fig. 4 Reason why answerers have shared news/rumors.

the results of a survey conducted on information sharing by Wang
et al. [11]. Wang et al. concluded that people share information
with others because they perceive a social need to be helpful.
Even when people share information with good intentions, they
can spread false rumors if they do not verify the authenticity of
the information. Concerning the “rumors,” 14% of the respon-
dents assumed that “even if the content was wrong, it would not
cause any problem,” which is more than the similar response for
“news.” This suggests that there are times when people realize
that the information they are about to share may be wrong, but
still communicate it based on their judgment.

Based on the above results, this study proposes a system that
provides a simple method to check for rumors by providing alerts
of rumor information daily, and aims to build a system that raises
the awareness of the danger of false information.

4. Chillmo: Rumor Alert Bot

4.1 System Design Policy
As it is necessary to alert people of all ages, the system should

be easily and routinely accessible. To sustain user continuity, it
is necessary to reduce the burden on the users to acquire infor-
mation regarding rumors and to verify their authenticity, as much
as possible. Therefore, a chatbot system has been developed to
allow users to text in a natural language to check for the rumors
propagated on LINE, which is widely used in Japan. This system
aims to raise awareness regarding rumors among the users and to
enhance their interest in verifying the reliability of the informa-
tion. The design policy of the system is summarized as follows:
( 1 ) The system indicates the uncertainty of the information and

encourages users to verify its authenticity.
Even if the system for detecting the rumors is implemented
and operated, the users will have to determine the validity of
the information by themselves, unless the detection accuracy
reaches 100%. However, as mentioned in Section 2.3, if the
system indicates the reliability of the information to a user
in a definitive manner, there is a risk that the user conversely
exacerbates their assumption. Therefore, in this study, infor-
mation is presented to the users as being “possibly wrong,”
rather than as a definitive when alerting users to information.
By raising the awareness of the uncertainty of the informa-
tion among the users, this study aims to make users verify
the information thereby encouraging them to make their own
decisions regarding information dissemination.

( 2 ) The system simplifies the process of verification process of
information for the user.
The proposed system is built as a chatbot. The system ex-
tracts and presents rumors related to the user’s input by us-
ing natural language processing techniques. Thus, users can
easily verify the validity of the information that they have
seen or heard by simply entering it into the system.

( 3 ) The system encourages the users to use it daily.
Several websites can be used for fact-checking, includ-
ing Factcheck.org *9 and PolitiFact *10. However, as Wang
et al. pointed out, there are very few people who perform
fact-checking, and the existing mechanisms, such as fact-
checking websites, are not routinely used. Therefore, we
have developed a system that runs on LINE, which is widely
used in Japan, so that the users can adapt the system comfort-
ably in their daily lives. In addition, we consider methods to
maintain the continuity of the usage of the system, such as
appropriate frequency of notifications from the system.

4.2 System Configuration
The system configuration is shown in Fig. 5. “Chillmo” is a

chatbot that runs on LINE. Therefore, users can start using LINE
by adding Chillmo as a “friend” on their device. In addition,
Chillmo can be used on any device that has LINE, including PCs,
smartphones, and tablets.

When the user inputs text into the system, the “Confirm Ru-
mor” (Fig. 5 (a)) function of the system is activated, and the sys-
tem analyzes the input text and generates a response message.
The input text is analyzed using Dialogflow *11, a natural lan-
guage processing platform provided by Google *12, and the in-
formation such as the type of information required by the user
is extracted as “Intention” from the input. The basic functions
of chatbots are to greet people with a standard “Hello” and other
similar salutations. If the input text includes “Confirm Rumor
Keyword” such as “Is xxx true?,” the “Acquire rumor informa-
tion” (Fig. 5 (c)) function is activated. In this function, the system
retrieves the information of the rumors that match or are related
to the keywords entered by the user. The Alert rumor information
(Fig. 5 (b)) function push-notifies the user of the rumors based
on the information acquired in the Acquire rumor information
(Fig. 5 (c)) function at regular intervals to alert the user.

The rumor information used in each function is acquired in
conjunction with the Rumor Cloud, which has been in opera-
tion since 2012. Rumor Cloud periodically collects rumors from
“Rumor Correcting Tweet” *13 on Twitter. The information pro-
vided by Rumor Cloud includes the text of the rumor, “Rumor
Correcting Tweet,” “Number of Rumor Correcting Tweets,” *14

*9 http://factcheck.org
*10 https://www.politifact.com/
*11 https://cloud.google.com/dialogflow
*12 http://www.google.co.jp/
*13 “Rumor Correcting Tweet” is a tweet from users on Twitter that denies or

warns regarding rumors and is used by Rumor Cloud to make decisions
when collecting rumors.

*14 “Number of Rumor Correcting Tweets” is the number of “Rumor Cor-
recting Tweets.”
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Fig. 5 System configuration.

and “Change in Number of Rumor Correcting Tweets.” *15 The
“Rumor Information Acquisition Server” performs morphologi-
cal analysis on the acquired rumor information and then passes
this information along with the morphological analysis results to
the Acquire rumor information (Fig. 5 (c)) function.

4.3 Basic Functions
The main screen of the system is shown in Fig. 6 (a). The in-

formation of each rumor is presented in the form of a card. The
user can check multiple pieces of information by sliding the card
towards the left or the right, with a finger. A menu is placed at the
bottom of the screen, and the user can call each of the functions
described below by pressing the corresponding button.

Figure 6 (b) then shows how the bot responds to the messages
input by the user. In this example, the system analyzes the user
message, “I heard that bleach is effective against COVID-19” and
presents multiple pieces of information based on related rumors.
When the user clicks on the “Latest” button, shown in Fig. 6 (a),
the system automatically sends the message “Tell me about latest
rumors” and shows the user the rumors confirmed on that day.

When the user clicks on the “Spotlight” button, the system dis-
plays the rumors with the highest number of the “Number of Ru-
mor Correcting Tweets” compared to the previous day in order,
and when the user clicks on the “Ranking” button, the system dis-
plays the rumors with the highest number of “Number of Rumor
Correcting Tweets” within a week in a ranking format. A user
can input frequently used phrases with relatively low effort.

4.4 Linking to the Web Application
In addition to working as a chatbot, Chillmo works with a

web application constructed with the LINE Front-end Framework
(LIFF) *16 to provide users with various functions. This section
describes the functions available in web applications.

*15 “Change in Number of Rumor Correcting Tweets” is the number of “Ru-
mor Correcting Tweets” compared to that of the previous day.

*16 The framework for building web applications that run on LINE.

Fig. 6 Operation sample of basic functions.

4.4.1 Detailed Rumor Information
Figure 7 (a) shows the “Detailed Rumor Information” func-

tion. The user can view detailed rumor information by clicking
on the “More” button at the bottom of the card (Fig. 7 (a)). This
function presents the user with the “Rumor Occurrence Date,”
the “Rumor Correcting Tweet,” the “Number of Rumor Correct-
ing Tweets,” and the “Change in Number of Rumor Correcting
Tweets.”
4.4.2 Number of Rumor Correcting Tweets Ranking

Figure 7 shows the “Number of Rumor Correcting Tweets
Ranking” function. By clicking on the “Ranking” button (in
the menu of Fig. 6 (a)), a user can view the “Number of Rumor
Correcting Tweets Ranking,” which shows the rumors with the
highest number of “Number of Rumor Correcting Tweets” in a
week in the ranking format. In this function, up to 200 words are
displayed in the order of the number of rumor correcting tweets
within a week. In addition, a user can view detailed rumor infor-

© 2022 Information Processing Society of Japan 6
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Fig. 7 Operation sample of web applications working on “Chillmo.”

mation by tapping on the displayed rumors (Fig. 7 (a)).
4.4.3 My Page

The “My Page” function aims to promote the continued usage
of the system by providing a visualization function of the system
usage status of the users and a quiz function about rumors. Fig-
ure 7 (c) shows the “My Page” function. A user can use the “My
Page” function by clicking the “My Page” button (in the menu
shown in Fig. 6 (a)). The “My Page” function presents basic in-
formation about the user, such as the date when the user started
using the system and the number of “Detailed Rumor Informa-
tion” that the user has viewed. The user can also use the quiz
described below by clicking the “Challenge Rumor Quiz” button
at the bottom of the screen.
4.4.4 Rumor Quiz

In the “Rumor Quiz” function, a user can learn about rumors
with the help of a quiz. The purpose of this function is to promote
the usage of the system by making it enjoyable. The “Rumor
Quiz” function is shown in Fig. 7 (d) and the user can answer the
quiz by clicking the “Challenge Rumor Quiz” button (Fig. 7 (c)).
It is a quiz in which the user selects the content that applies to
the foregrounded part of the text of rumors. The four choices dis-
played are automatically and randomly generated each time based
on the results of the morphological analysis. After answering a
quiz, the user can view the percentage of the correct answers and
the “Rumor Correcting Tweet” used in the question.

5. Evaluation Experiment

5.1 Experimental Purpose
“Chillmo” aims to raise users’ awareness of the reliability of

information by alerting them to rumors. Therefore, the purpose
of this experiment is to clarify the following.
Verification 1: Whether “Chillmo” is effective in increasing

users’ interest in the reliability of the information.
As mentioned in Section 2.1 and Chapter 3, when people
share information, they are rarely aware of the authenticity
of that information. To prevent people from accepting such
information and spreading rumors, it is necessary to raise

awareness of the reliability of the information. Therefore,
we verify whether the use of Chillmo is effective in raising
users’ interest in the reliability of the information.

Verification 2: Whether “Chillmo” is effective in making users
aware of rumors and encouraging them to voluntarily con-
firm the accuracy of the information.
As mentioned in Section 2.1, only a few people confirm the
authenticity of information when it is shared. In addition, as
discussed in Section 2.3, the use of strong language or vi-
sualizations in presenting the reliability of information can
deepen the users’ assumptions. It is not desirable for users to
accept the content of the alerts on trust, because the accuracy
of the content itself can change. Therefore, it is necessary to
not only raise the user awareness of the alert information
but also to trigger their spontaneous confirmation of its au-
thenticity. In this study, we determine whether Chillmo can
enable users to recognize rumors and promote spontaneous
confirmation of the authenticity of the information.

Verification 3: Whether “Chillmo” is a system that users can
use continuously.
As discussed earlier, it is important to continuously verify
the reliability of information when it is received or transmit-
ted, because rumors occur and are spread daily. Therefore,
it is desirable for users to continue using Chillmo and main-
tain a critical awareness of information. In this study, we
examine whether Chillmo is a system that users can use con-
tinuously.

5.2 Experiment Procedure
In this experiment, two types of experimental conditions were

used for comparison. The conditions of each experiment are as
follows:
Condition A: The “My Page” function is hidden, and a user

cannot view the number of confirmed rumors or answer the
“Rumor Quiz”.

Condition B: The “My Page” function is displayed, and a user
can use all functions including “My Page”.

© 2022 Information Processing Society of Japan 7
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Table 3 All questionnaire items.

ID Question Format

Q1
Throughout the period of using the system, your interest in the reliability of information has in-
creased.

5-Point Likert Scale, Free Description of Reasons for Selection

Q2
Throughout the period of using the system, you have become more suspicious of the information you
see.

5-Point Likert Scale, Free Description of Reasons for Selection
Q3

Throughout the period of using the system, you have increased your confirmation of the authenticity
of information you see on a daily basis.

Q4
Of the detailed rumor information, the “Number of Rumor Correcting Tweet” is important for con-
firming the information.

5-Point Likert Scale, Free Description of Reasons for Selection

Q5 Of the detailed rumor information, the “Change in Number of Rumor Correcting Tweet” is important
for confirming the information.

Q6
Of the detailed rumor information, the “Rumor Correcting Tweet” is important for confirming the
information.

Q7
Of the detailed rumor information, the “Rumor Occurrence Date” is important for confirming the
information.

Q8 You want to continue using the system after the experiment period is over 5-Point Likert Scale, Free Description of Reasons for Selection
Q9 “View Latest Rumor” function is necessary for the continuous use of the system.

5-Point Likert Scale, Free Description of Reasons for Selection

Q10 “View Spotlight Rumor” function is necessary for the continuous use of the system.
Q11 “View Rumor for Ranking Format” function is necessary for the continuous use of the system.
Q12 “Talk to Chillmo for Checking Rumor” function is necessary for the continuous use of the system.
Q13 “Rumor Alert Notification” function is necessary for the continuous use of the system.
Q14 “Detailed Rumor Information” function is necessary for the continuous use of the system.

Q15*
“View the Number of Rumor Checks” function on “My page” is necessary for the continuous use of
the system.

Q16*
“View the Number of Rumor Quiz Answers” function on “My page” is necessary for the continuous
use of the system.

Q17* “Rumor Quiz” function on “My page” is necessary for the continuous use of the system.
Q18 With the notification, you are more likely to suspect the information you see on a daily basis. 5-Point Likert Scale, Free Description of Reasons for Selection
Q19 The notification was the trigger for using the system. 5-Point Likert Scale, Free Description of Reasons for Selection
Q20 How often you saw the notification. 1: Never, 2: 1 or 2, 3: 3 or 4, 4: 5 or 6, 5: All
Q21 How did you feel about the frequency of the notification. 1: Very Few, 2: Few, 3: Appropriate, 4: Many, 5: Too Many
Q22 How often would you like us to notify you? Free Description
Q23* Answering “Rumor Quiz” increased your interest in the rumors that appeared in the quiz. 5-Point Likert Scale, Free Description of Reasons for Selection
Q24 Describe what you liked about the system.

Free Description
Q25 If there are any additional features you would like to see, describe them.

5-point Likert scale: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree, 5: Strongly Agree

※ Questions marked with asterisk were asked only to Group B because they were about “My Page” functions.

Table 2 Group distribution of participants.

Group Male Female Sum
A 7 3 10
B 6 4 10

SUM 13 7 20

Group A: “My Page” Function is hidden and not available.

Group B: “My Page” Function is displayed and can be used.

As described in Section 4.4.3, the “My Page” function is in-
tended to promote the usage of the system. Therefore, we ex-
amine whether users who have access to the “My Page” function
respond more positively to the system than those who do not.

The experimental subjects were 20 undergraduate and gradu-
ate students from the Wakayama University. Among them, 13
were male and 7 were female (Table 2). We have divided the par-
ticipants into two groups according to the conditions described
above: “Group A,” for which the “My Page” function was not
available, and “Group B,” for which the “My Page” function was
available. The composition of each group is shown in Table 2.
First, 7 out of 13 males and 3 out of 7 females were randomly
selected and assigned to Group A. Then, the remaining 6 males
and 4 females were assigned to Group B. Thus, we randomly
assigned 10 participants each to groups A and B and the gender
ratio distribution of the two groups was maintained as evenly dis-
tributed as possible.

Before starting the experiment, we asked the participants to
add Chillmo as a friend on LINE and to indicate their gender
using a form on the system. The participants were then asked
to use the system for one week from September 1 to 7, 2020.
During the experiment, no tasks were imposed on any of the par-

ticipants, but they were prohibited from talking about the system
with each other. The purpose of this constraint was to conduct a
comparison experiment without informing the participants of the
difference between the systems with the “My Page” function and
those without the “My Page” function. During the experiment,
the system sent push notifications once a day to alert participants
of the rumors. After the experiment, the participants answered a
questionnaire using a form on the system.

Table 3 lists all the questionnaire items. The participants from
Group A were asked to answer 21 questions, excluding the ques-
tions about “My Page,” and the participants from Group B were
asked to answer 25 questions, including questions about “My
Page.” The content of the questionnaire includes the change in
the participant’s behavior owing to the use of the system and the
evaluation of each system function. The survey was conducted
anonymously. The unique ID of the participant was acquired on
the system form, and the results of the survey were recorded in
connection with the participant information such as gender, an-
swered before the experiment term, and the browsing history of
the rumor.

5.3 Experiment Results
5.3.1 System Usage

Table 4 shows the usage status of the “Talk to Chillmo” func-
tion. The average number of times a user confirmed a rumor by
text input using this function was 0.24 times per day per user. The
“Latest” (Fig. 4 (b)), the “Spotlight” (Fig. 4 (c)), and the “Rank-
ing” (Fig. 4 (d)) buttons indicate the number of times that the
“Latest,” “Spotlight,” and “Ranking” buttons in Fig. 6 (a) were
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Table 4 Usage of “Talk to Chillmo” function.

Group (a) User Input (b) Latest (c) Spotlight (d) Ranking

A
Average 0.30 0.21 0.19 0.17

Standard Deviation 0.37 0.20 0.16 0.14

B
Average 0.17 0.09 0.10 0.14

Standard Deviation 0.26 0.16 0.18 0.25

SUM
Average 0.24 0.15 0.14 0.16

Standard Deviation 0.21 0.13 0.13 0.17

※ The table numerics indicate the number of times a user uses the function

per day. The unit is “times/person/day.”

Table 5 Usage of functions.

Group (a) Detail Info (b) My Page (c) Rumor Quiz

A
Average 1.26 - -

Standard Deviation 0.67 - -

B
Average 1.60 1.05 0.59

Standard Deviation 1.50 0.81 0.40

SUM
Average 1.43 1.05 0.59

Standard Deviation 0.96 0.81 0.40

※ The table numerics indicate the number of times a user uses the function

per day. The unit is “times/person/day.”

Table 6 Questionnaire on the reliability of information.
Question Group Rating Distribution Median Mode

1 2 3 4 5

Q1
Your interest in the reliability of
information has increased.

A 0 0 1 5 4 4 4
B 0 0 2 7 1 4 4

SUM 0 0 3 12 5 4 4

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree,

5: Strongly Agree

clicked on, respectively. These functions have used an average of
0.15 times, 0.14 times, and 0.16 times for “Latest,” “Spotlight,”
and “Ranking,” respectively. Concerning the “Talk to Chillmo”
functions, approximately 33% was based on the user’s text input
and approximately 67% was based on the buttons, indicating that
the three buttons, which do not require any input, were frequently
used.

Table 5 shows the usage of the “Detailed Rumor Informa-
tion,” “My Page,” and “Rumor Quiz.” “Detail” (Fig. 5 (a)) shows
the number of times that the “Detailed Rumor Information”
(Fig. 7 (a)) was viewed, and it was used 1.43 times per day per
user. This is the number of times a user clicks on “More”
(Fig. 7 (b)), and this can be used as one of the indicators of the
user’s interest in the rumors.

“My Page” (Fig. 5 (b)) shows the number of times a user used
the “My Page” function (Fig. 7 (c)), which was used an average
of 1.05 times per day per user. Group A is omitted from Ta-
ble 5 (b) because the “My Page” function was not available for
Group A. “Quiz” (Fig. 5 (c)) shows the number of times a user
used the “Rumor Quiz” function (Fig. 7 (d) and (e)), which was
an average of 0.59 times per day per user.
5.3.2 Interest in Information Reliability

Table 6 shows the results of question Q1: “Throughout the
period of using the system, your interest in the reliability of in-
formation has increased.” The Wilcoxon’s rank sum test showed
that the probability of significance between Groups A and B was
0.17, and there was no significant difference at the 5% level of
significance. Therefore, we will now discuss the results of Q1
for both Groups A and B combined. The results for all the re-
spondents were a median of 4 and a mode of 4. The following
comments were recorded for those who responded with 5 and 4:
“I realized that there is a lot of information out there, and that the
content of that information is often based on the assumptions of
the person who wrote it, so I became more interested in the relia-

Table 7 Questionnaire on confirming the authenticity of information.
Question Group Rating Distribution Median Mode

1 2 3 4 5

Q2
You have become more suspicious
of the information you see.

A 0 4 2 3 1 3 2
B 0 2 2 4 2 4 4

SUM 0 6 4 7 3 3.5 4

Q3
You’ve increased your confirmation
of the authenticity of information
you see on a daily basis.

A 0 2 4 4 0 3 3,4
B 0 1 3 5 1 4 4

SUM 0 3 7 9 1 3.5 4

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree,

5: Strongly Agree

bility of the information,” “I’ve come to care about the source of
my information,” and “Since I was able to learn about rumors that
I didn’t know about through Chillmo, I became more interested
in other information to see if it is reliable or not.” It is likely that
Chillmo alerts users of the uncertainty of the information due to
the presence of rumors and raises their awareness of the reliabil-
ity of the information. Conversely, one of the comments of those
who responded with 3 was “I usually try to select reliable infor-
mation.” Thus, it is likely that those who mentioned that they
had the habit of verifying information before using Chillmo did
not provide a positive evaluation. This can be because the users
did not realize a change in their awareness of the reliability of
information owing to the use of Chillmo.
5.3.3 Confirming Information Reliability

Table 7 shows the results of the question Q2: “Throughout the
period of using the system, you have become more suspicious
of the information you see” and Q3: “Throughout the period of
using the system, you have increased your confirmation of the
authenticity of information you see on a daily basis.” Wilcoxon’s
rank sum test was used to determine the probability of signifi-
cance for Groups A and B. There was no significant difference
at a 5% significance level for both Q2 and Q3. Therefore, we now
discuss the results of Q2 and Q3 for both Groups A and B com-
bined. The result for all the respondents was a median of 3.5 and
a mode of 4 for both Q2 and Q3. The following comments were
recorded for those who answered Q2 with 5 and 4: “I have grown
more aware of whether or not the information I see is valid,” “I
have become more aware of rumors since I started checking for
rumors.” The following comments were recorded for those who
answered Q3 with 5 and 4: “I tried to verify the authenticity of
the false information provided by the system by myself,” “Since
there were some unexpected rumors, I have increased the number
of times I question and confirm the authenticity of the informa-
tion I get every day,” and “I didn’t have the means to confirm the
authenticity of information before, but now I have more opportu-
nities to confirm the authenticity of information with this system.”
It is likely that by viewing the information presented by Chillmo,
users are more interested in verifying the reliability of the infor-
mation, which leads them to confirm its authenticity. In addition,
it was found that some people began to confirm the authenticity
of the information that they saw and heard daily, not necessarily
due to the information presented by Chillmo alone.

Conversely, some of the comments of those who responded
with 3 and 2, were: “I’ve always taken the stance that I don’t
believe in anything suspicious, so I don’t think the frequency of
confirming authenticity has changed,” “I tend to look at reliable
information such as newspapers, etc. I did not confirm the authen-
ticity of information I saw outside the system.” These comments

© 2022 Information Processing Society of Japan 9



Journal of Information Processing Vol.30 2–14 (Jan. 2022)

were found to be common in Q2 and Q3. As in Q1, it is likely
that for those who mentioned that they had the habit of question-
ing information before using Chillmo did not provide a positive
evaluation.

Table 8 shows the results for Q4–Q7. These questions assessed
the importance of each element of the “Detailed Rumor Informa-
tion” function in confirming the information. The Wilcoxon’s
rank sum test was used to determine the probability of signif-
icance of Groups A and B for Q4–Q7. There was no signifi-
cant difference between the two groups at a 5% significance level.
Therefore, in the following sections, we will discuss the results
of these questions for Groups A and B combined. Among the
detailed rumor information, the median and mode values of Q4:
“Number of Rumor Correcting Tweets,” Q6: “number of tweets,”
and Q7: “date of occurrence” were 4 or 5, indicating that the
information is required by users. In contrast, the median and fre-
quency of Q5: “Change in Number of Rumor Correcting Tweets”
were both 3, which is lower than the other information. The fol-
lowing comments were recorded for those who answered Q5 with
3 and 2: “I didn’t notice much of a change in these numbers,” “I
don’t think it would be helpful to present a fine numerical in-
crease or decrease.” Thus, in the present experiment, the user felt
little change in “Change in Number of Correcting Tweet,” and
consequently, it was evaluated as not very necessary information.
Therefore, in the future, it is necessary to identify “Change in
Number of Correcting Tweet” to show only those items that have
increased or decreased significantly.
5.3.4 Continuous Usage

The results of question Q8: “You want to continue using the
system after the experiment period is over” are shown in Table 9.
The Wilcoxon’s rank sum test showed that the probability of sig-
nificance between Groups A and B was 0.02, and there was a
significant difference at a 5% level of significance. All of the
users in Group B, who used “My Page,” responded with 4 or 5,
indicating that they are more positive about continuing the usage
of the system than users in Group A. In the user comments of
group B, the following were observed: “I found the system use-
ful as a means of gaining knowledge,” “Using the system helps
us to remain aware of the authenticity of the information.” It is
likely that the easy detection of rumors through Chillmo led to a
positive evaluation for continuous usage. Conversely, in Group
A, those who responded with 3 and 2 commented: “I don’t need
to use the system because I have always checked the authenticity
of news and other information by myself,” “Because there wasn’t
much content of interest to me.” Thus, it is likely that positive
evaluations were not gained from those in the habit of acquiring
information on their own or from those who could not acquire
information of interest through Chillmo.

Table 10 shows the questionnaire on functions that users re-
quire for continuous use of the system. For questions Q9–Q14,
Wilcoxon’s rank sum test was used to determine the probability
of significance for Groups A and B. There was no significant dif-
ference at the 5% significance level. Therefore, from now on, we
will discuss the results of Groups A and B together in these ques-
tions. Q15–Q17 are related to the “My Page” function. Since the
“My Page” function was available only to Group B, Q15–Q17

Table 8 Questionnaire on “Detailed Rumor Information” function.
Information Group Rating Distribution Median Mode

1 2 3 4 5

Q4 Number of Rumor Correcting Tweet
A 0 0 2 3 5 5 5
B 0 0 1 5 4 4 4

SUM 0 0 3 8 9 4 5

Q5
Change in Number of Rumor
Correcting Tweet

A 0 2 5 3 0 3 3
B 0 1 5 2 2 3 3

SUM 0 3 10 5 2 3 3

Q6 Rumor Correcting Tweet
A 0 2 2 3 3 4 4.5
B 0 1 2 5 2 4 4

SUM 0 3 4 8 5 4 4

Q7 Date of Occurrence of a Rumor
A 1 0 1 3 5 4.5 4
B 0 1 0 5 4 4 4

SUM 1 1 1 8 9 4 5

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree,

5: Strongly Agree

Table 9 Questionnaire on continuous usege.

Question Group Rating Distribution Median Mode
1 2 3 4 5

Q8
You want to continue using the
system after the experiment period
is over.

A 0 2 2 6 0 4 4
B 0 0 0 8 2 4 4

SUM 0 2 2 14 2 4 4

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree,

5: Strongly Agree

Table 10 Questionnaire on functions that users require for continuous use
of the system.

Function Group Rating Distribution Median Mode
1 2 3 4 5

Q9 View Latest Rumor
A 0 0 0 2 8 5 5
B 0 0 1 4 5 4.5 5

SUM 0 0 1 6 13 5 5

Q10 View Spotlight Rumor
A 0 1 0 4 5 4.5 5
B 0 0 0 5 5 4.5 4.5

SUM 0 1 0 9 10 4.5 5

Q11 View Rumor for Ranking Format
A 0 0 2 4 4 4 4.5
B 0 1 3 2 4 4 5

SUM 0 1 5 6 8 4 5

Q12
Talk to Chillmo for Checking
Rumor

A 0 1 2 5 2 4 4
B 0 0 2 6 2 4 4

SUM 0 1 4 11 4 4 4

Q13 Rumor Alert Notification
A 0 1 1 3 5 4.5 5
B 0 1 0 5 4 4 4

SUM 0 2 1 8 9 4 5

Q14 Detailed Rumor Information
A 0 0 1 6 3 4 4
B 0 0 0 4 6 5 5

SUM 0 0 1 10 9 4 4
Q15 View the Number of Rumor Checks B 0 3 4 2 1 3 3
Q16 View the Number of Rumor Quiz Answers B 0 1 5 1 3 3 3
Q17 Rumor Quiz B 0 0 3 4 3 4 4

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree,

5: Strongly Agree

were asked only to the group. From the results of Q8, the partici-
pants of Group B were found to be more positive about the contin-
ued use of the system than the participants of Group A. However,
for Q9–Q14, which are common to both Groups A and B, there
were no significant differences in opinions regarding the neces-
sary functions to continuous system usage between the groups.
Therefore, the presence of the “My Page” function may have
caused subjects to respond more positively to the continuous use
of the system. In particular, the “Rumor Quiz” function received
a rating of 4 in both median and the mode values, suggesting that
it can improve the motivation of the subjects to continue using the
system.
5.3.5 Rumor Alert Notification

Table 11 shows the results of the questionnaire on the effec-
tiveness and frequency of “Rumor Alert Notification.” For ques-
tions Q18–Q20, Wilcoxon’s rank sum test was used to determine
the probability of significance for Groups A and B. There was
no significant difference at the 5% significance level. Therefore,
from now on, we will discuss the results of Groups A and B to-
gether for these questions. In Q18: “With the notification, you
are more likely to suspect the information you see on a daily ba-
sis,” the median value was 3.5 and the mode was 4. In Q19: “The
notification was the trigger for using the system,” the median was
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Table 11 Questionnaire on “Rumor Alert Notification”.
Question Group Rating Distribution Median Mode

1 2 3 4 5

Q18
With the notification, you are more
likely to suspect the information
you see on a daily basis.

A 0 4 3 0 3 3 3.5
B 0 0 3 7 0 4 4

SUM 0 4 6 7 3 3.5 4

Q19
The notification was the trigger for
using the system.

A 0 1 0 1 8 5 5
B 0 1 0 5 4 4 4

SUM 0 2 1 8 9 4 5

Q20 How often you saw the notification.
A 0 0 6 1 3 3 3
B 0 3 0 3 4 4 4

SUM 0 3 6 4 7 4 5

Q21
How did you feel about the
frequency of the notification.

A 0 0 7 3 0 3 3
B 0 1 9 0 0 3 3

SUM 0 1 16 3 0 3 3

※ The distribution of each evaluation is shown in Table 3.

4 and the mode was 5. The following comments were made as
positive evaluations of these questions. “The daily notifications
made me more aware of rumors on a daily basis,” “Since I was no-
tified about the rumors every day, I became more aware of them.”
In Q13: “Rumor Alert Notification function is necessary for the
continuous use of the system.” (Table 10) described in Section
5.3.4, the median value was 4 and the mode value was 5, indicat-
ing that the majority of the respondents rated the notification as a
necessary function for continuous use. These results suggest that
the notification function can serve as a trigger for the use of the
system and leads to the continuous use of the system by users by
encouraging them to suspect the information. From the results of
Q20: “How often you saw the notification,” more than half of the
users saw at least five of the seven notifications. This indicates
that this function was used frequently.

In contrast, the following negative comments were made re-
garding the notification function. “The contents of the notifi-
cation were not of much interest to me,” “There was not much
of interest to me in the contents of the notification.” For Q21:
“How did you feel about the frequency of the notification,” the
Wilcoxon rank sum test was used to determine the probability of
significance for Groups A and B, which was 0.04, indicating a
significant difference at the 5% significance level. The number
of users who rated the frequency of notification as “Appropriate”
was significantly higher in Group B, while the number of users
who rated it as “Too Many” was higher in Group A. For Q22:
“How often would you like us to notify you?” (Table 3), the
comments included “Once a day (same frequency as this experi-
ment),” “Once every two days,” and “A few times a week.” Based
on the result that Group B is more positive toward continuous use
according to Q8 (Table 9), it is possible that providing the appro-
priate frequency of the notifications to each user can affect their
willingness to continue using the system. Therefore, in the future,
improvements such as “considering the contents of the notifica-
tions that are of interest to users” and “allowing users to select
the frequency of the notifications” can enhance the effectiveness
of the notifications.

6. Discussion

This section discusses the verification of items 1 to 3 based
on the results of the experiments described in Chapter 5. The
influence of the presence or the absence of “My Page” on each
verification item is also discussed.

6.1 Verification 1: Whether “Chillmo” is effective in in-
creasing users’ interest in the reliability of information

The median and the mode values for Q1: “Throughout the pe-
riod of using the system, your interest in the reliability of infor-
mation has increased” (Table 6) were both 4. In addition, 17 out
of 20 respondents answered 5 or 4, which implies that 85% of
the experiment participants perceived that their interest in the re-
liability of information had increased. The following comments
were made by the respondents who answered “Neither” in item
3. “Since I usually try to select reliable information, I have not
become more concerned about the reliability of information than
before,” “The alert information also contained unreliable infor-
mation.” One of the characteristics of the users inferred from
these comments is the possibility of them having a habit of ques-
tioning information even before using Chillmo. Essentially, these
users can already be in a state in which they are highly concerned
about the reliability of the information. Therefore, Chillmo can
be particularly effective for people who are less likely to ques-
tion information before using the system. Conversely, none of
the respondents who answered 3 made negative comments about
acquiring information through Chillmo; therefore, these people
may also be positive about the use of the system itself.

In addition, the “Talk to Chillmo” function (Table 4) was used
an average of 0.69 times per day per user when “User Input,”
“Latest,” “Spotlight,” and “Ranking” were combined. It is pos-
sible that the users are not only viewing the information notified
by “Chillmo”, but also actively accessing the information with an
interest in rumors.

6.2 Verification 2: Whether “Chillmo” is effective in mak-
ing users aware of rumors information and encouraging
them to voluntarily confirm whether the information is
correct

In Q3: “Throughout the period of using the system, you have
increased your confirmation of the authenticity of the informa-
tion you see on a daily basis.” In (Table 7), the median value
is 3.5, and the mode value is 4. Ten respondents, or half of
the total respondents, answered 4 or 5. Conversely, 10 peo-
ple rated the system as 2 or 3, indicating that they perceived
the frequency of authenticity confirmation not to have increased
after using the system when compared to before using the sys-
tem. Therefore, we analyzed those who did not experience these
changes. Table 12 shows the ratings and comments of those
who answered not positively to Q3. There was no significant
difference between the groups in terms of the evaluation of Q3,
but the percentage of those who made non-positive comments
was slightly higher at six in Group A when compared to four in
Group B. Based on the comments on the reason for the evaluation
in Q3, it was discovered that several respondents were interested
in the reliability of information and had a habit of verifying the
information before using Chillmo. These people are marked with
an asterisk (*) on the table. These people accounted for more
than half (6) of the 10 respondents who answered negatively to
Q3. These results indicate that Chillmo is effective in promot-
ing validation among people who are not in the habit of verifying
information, but it is not able to further strengthen this tendency
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Table 12 Evaluation and comments of those who answered not-positively to Q3.

Participant Group Q3 Comment Q8 Comment

1* A 2
I tend to look at reliable information such as newspapers,
etc. I did not confirm the authenticity of information I saw
outside the system.

4 When the system notified me, I could check the rumors.

2 A 3
I found that there was a mixture of rumors in the information.
But I did not doubt all the information.

4 I could use this system to help me remember the rumors.

3* A 2
I usually check the source of information, so I did not feel
that the use of the system changed the frequency of confirm-
ing the authenticity of information.

2
Even if I don’t have the system, I usually examine the
information I have.

4 A 2
I thought I’d just read the information that Chillmo would
give me.

4
I found the system useful because I was able to use it with-
out any stress and it provides me with information about the
rumors every day.

5 A 3
I didn’t bother to research the authenticity of the
information myself.

4
I would like to continue using the system because it al-
lows me to easily acquire rumor information and broaden
my knowledge.

6* A 2

Since the beginning of the experiment, I have changed my
mindset to avoid sharing information with others without
confirming its authenticity. However, during the experiment,
there were no situations where I had to share information
whose authenticity was unknown.

4
I would like to use it for a long time and see how “Number
of Rumor Correcting Tweet Change Ranking” changes.

7* B 2
Since I had always questioned the authenticity of informa-
tion, there was no change in the frequency of confirming the
authenticity.

4
Because by using the system, I can learn about topics that
are being cared about in the world.

8* B 3
I’ve always taken the stance that I don’t believe in anything
suspicious, so I don’t think the frequency of confirming au-
thenticity has changed.

4
I think it’s useful if the system deals with rumors that are
semi-universal in content.

9 B 2
I began to question the information, but I did not confirm its
authenticity.

4 I found this system to be a useful tool to get information.

10* B 3
Since I am usually careful about the authenticity of informa-
tion, I neither increase nor decrease the frequency of verify-
ing its authenticity.

4
Using the system helps us to remain aware of the
authenticity of the information.

※ Participants who answered “I have a habit of questioning information even before using the system” in Q2 are marked with an asterisk (*).

among people who already have the habit of verifying informa-
tion.

In addition, we discuss the evaluation of Q8: “You want to
continue using the system after the experiment period is over”
(Table 9) by those who answered negatively to Q3 (Table 12).
Among these respondents, 9 out of 10 rated Q8 as 4. This indi-
cates that most of the respondents, even those who have a habit of
verifying information, responded positively to the continuous us-
age of the system. This can be confirmed by the comments of Par-
ticipant 7: “Because by using the system, I can learn about topics
that are being cared about in the world” and “Using the system
helps us to remain aware of the authenticity of the information.”
Thus, Chillmo is effective as a means of acquiring information,
even for those who have the habit of verifying information.

In addition, the user commented, “During this experiment, Ru-
mor Alert Notifications sent by Chillmo often led me to use the
system,” and “I used the Detail Information function to confirm
the authenticity of information that I found interesting in the sys-
tem, but I did not search the internet for the authenticity of the in-
formation myself.” There were several such comments referring
to verifying the authenticity of the information by means other
than Chillmo. Therefore, in addition to the information presented
by Chillmo, it can be effective to assist users by presenting effec-
tive keywords for web search to promote the confirmation of the
authenticity of the information.

6.3 Verification 3: Whether “Chillmo” is a system that users
can use continuously

As mentioned in Section 5.3.4, the results indicate a signifi-
cantly higher positive evaluation of the continued use of the sys-

tem in Group B when compared to Group A. Regarding Q8: “You
want to continue using the system after the experiment period is
over” (Table 9), all the respondents in Group B answered 4 or
5. Considering Group A, both median and mode were rated 4,
and 60% of the respondents were positive about its continued
use. In addition, as described in Section 6.2, there is a possibility
that Chillmo works effectively for users who did not experience
any change in their awareness or behavior due to the system as a
means to acquire information. Therefore, even if the proportion
of users who are highly concerned about the reliability of infor-
mation increases through the use of Chillmo in the future, there
is a possibility that they will continue to use the system.

Figure 8 shows the time at which the detailed rumor infor-
mation (Table 4 (a)) was viewed. Of the 200 times viewed, 109
times were between 8:00 pm and 9:00 pm, indicating that more
than half of the total views were during this period. This is as-
sumed to be due to the fact that Chillmo sent push notifications
of the rumor information at 8:00 p.m. every day during the ex-
periment. A user commented (Section 5.3.5) “I tried to verify
the authenticity of the false information provided by the system
by myself” and “When the system notifies me of rumors, I am
more likely to be interested in it.” This suggests that many of the
respondents viewed the notification from Chillmo as a positive
trigger for using the system. Based on these results, it is possible
that push notifications can trigger and promote continuous usage.

As this experiment was conducted for one week, it is necessary
to continue to analyze the usage trends of users by conducting ex-
periments for a longer term.
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Fig. 8 The time and number of times the user viewed detailed rumor information.

※ The timing of the notification, 8:00 p.m., is indicated by an orange checkerboard pattern.

6.4 Influence of My Page Function
As mentioned in Section 5.3.4, in this experiment, there was a

difference in Q8: “You want to continue using the system after
the experiment period is over” depending on whether “My Page”
was available or not, and Group B showed a significantly positive
response regarding the continued usage of the system. In this sec-
tion, we discuss the influence of the “My Page” function on the
users.

The median and mode values for Q15: “‘View the Number of
Rumor Checks’ function on ‘My page’ is necessary for the con-
tinuous use of the system” and Q16: “‘View the Number of Ru-
mor Quiz Answers’ function on ‘My page’ is necessary for the
continuous use of the system” were both 3 (Table 10). One re-
spondent provided the reason for the evaluation as, “It motivated
me to continue using the system.” Conversely, more than half
of the respondents commented that they did not pay much atten-
tion to the functions or did not use the functions. Therefore, it
is unlikely that these functions would have sufficiently promoted
the use of Chillmo. Q17: “‘Rumor Quiz’ function on ‘My page’
is necessary for the continuous use of the system.” had a me-
dian and a mode frequency rating of 4 (Table 10). There were
comments such as, “I thought this function would be a good mo-
tivation to continue using the system, since it would allow me to
study rumors in a fun way,” “Through the quiz, I could learn about
rumors in genres you are not familiar with,” and “Rumor Quiz
function motivated me to use the system.” which were stated as
the reasons for the evaluation. Among the “My Page” functions,
the “Rumor Quiz” function is an interactive function, which may
have helped the users enjoy using the system. The “Rumor Quiz”
function automatically generates questions from various quota-
tions, regardless of the user’s interests. As mentioned in the com-
ments, the quiz often provided unknown information to the users,
which led to discoveries. These results suggest that the “Rumor
Quiz” function can provide users with an incentive to use the sys-
tem. Table 13 shows the results of the questionnaire on the effect
of “Rumor Quiz” on the level of interest in rumors. Q23: “An-
swering “Rumor Quiz” increased your interest in the rumors that
appeared in the quiz.” resulted in a median value of 3.5 and a

Table 13 Questionnaire on the effect of rumor quiz on the level of interest
in rumors.

Question Rating Distribution Median Mode
1 2 3 4 5

Q23

Answering “Rumor Quiz”
increased your interest in
the rumors that appeared in
the quiz.

0 1 4 2 3 3.5 3

Rating Distribution: 1: Strongly Disagree, 2: Disagree, 3: Neither, 4: Agree, 5:

Strongly Agree

mode value of 3. Although the rating from those who did not
use the “Rumor Quiz” function itself was low, the comments of
those who answered 5 or 4 included the following. “I researched
the information I learned through the quiz on my own,” “Think-
ing about the correct answer to the quiz helped me to remember
the rumor well.” This suggests that quizzes can have the effect of
making users more interested in rumors if they can be encouraged
to answer them.

As these functions were not made known to the participants in
this experiment, it was assumed that some of the participants were
not aware of the existence of these functions in the first place. In
addition, the number of consecutive quiz responses was found to
be less than five questions per day. The mode of the number of
times they can answer the quiz can be too high. Therefore, it is
possible to encourage users to use the system by informing them
of the functions of “My Page,” and by reducing the number of
possible answers per day to no more than five questions or re-
viewing the contents of the quiz questions.

7. Conclusion

This study presents a system that alerts people of rumors to
increase their interest in the reliability of information. An evalua-
tion experiment was conducted to verify the utility of the system.
The contributions of this study are as follows:
( 1 ) The proposed system can raise the user’s interest and aware-

ness regarding the reliability of the information. It has been
demonstrated that the proposed system has the potential to
promote the behavior of spontaneous confirmation of infor-
mation, and the design policy of the system is confirmed to
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be acceptable.
( 2 ) There was no difference in the effect of the system function

on the promotion of the behavior of confirming the authen-
ticity of information. It was suggested that the information
literacy of the individual is a factor that plays a major role in
confirming the authenticity of the information, and consider-
ing the level of information literacy of the users can lead to
the promotion of appropriate authenticity confirmation be-
havior.

( 3 ) It was confirmed that the alerting of rumors by the system
is effective in raising the awareness of the reliability of in-
formation among people who do not generally verify infor-
mation, and it is also an effective source of information for
people who generally verify information.

In the future, we intend to conduct experiments with a larger
number of people using the system to investigate trends by age
and changes in the system usage over time.
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