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Abstract. Numerous systems have been proposed for placing songs on a
map to enable music exploration, but existing systems assume that users
explore alone and thus lack social interactions, which has been identified
as a significant issue for these systems. In this paper, we describe “Kiite
World,” a web service that enables social-aware music exploration. Kiite
World has over 440,000 songs placed on a map and lets users perform
the following social interactions while moving their avatars: (1) Users can
publish “My Kiite World,” where songs from their created playlists are
displayed on the map, and they can visit each other’s “My Kiite Worlds”
to explore songs on the map. (2) The activities of all users exploring songs
on Kiite World are visualized in real time, enabling users to synchronize
with interested users and explore songs while listening to music together.
(3) Any user can easily host music events where she listens to her favorite
songs together with other users while they synchronize with her. Analysis
of user behavior logs over seven months revealed several reusable insights
on the usefulness of incorporating social aspects into map-based music
exploration (e.g., users often like songs that are farther from their original
interests as a result of exploring songs in other users’ “My Kiite Worlds.”).

Keywords: Music exploration · Map-based visualization · Web
service · User interaction · User behavior analysis

1 Introduction

In the field of music information retrieval, numerous systems have been pro-
posed to visualize collections of songs in two- or three-dimensional spaces, called
“maps,” and thus enable users to explore songs on the map [1,7,11,16,19,20,22,
23,25–29,35,36,39,41,44,45,47]. On these maps, songs are typically arranged
according to certain criteria such as acoustic features or genres so that similar
songs are placed closer together. Such visualization systems are known to be
useful for enabling intuitive song exploration and providing users with enjoy-
ment in their exploration [1,19,25,45]. However, existing systems have typically
assumed that users navigate the map alone, without incorporating social inter-
actions with other users, and this has been identified as a significant issue [33].
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Examples of social activities in music include introducing one’s favorite music to
others [2,10] and sharing playlists on music streaming services (MSSs) [8,9,42].
In addition, people can experience a sense of social connection with others by lis-
tening to music together at real-world music events or online [3,5,40,43]. These
examples indicate that social activities are a crucial aspect of enjoying music in
both face-to-face and online situations.

Motivated by this background, we propose a web service called “Kiite World”1
that enables social-aware exploration of songs on a map containing over 440,000
songs. Kiite World uses a song recommendation model in which users and songs
are represented as high-dimensional vectors. By nonlinearly transforming the
high-dimensional vectors of users and songs into the coordinate values of two-
dimensional (2D) vectors, we can visualize both each user’s position (treated
as the user’s “home”) and each song’s position on the map. As a result, songs
that a user is likely to prefer are placed near the user’s home, and the homes
of users with similar music preferences are positioned close to each other. Users
can freely move their avatars on the map and engage in various activities such
as listening to songs on the map and visiting other users’ homes.

Kiite World users can engage in the following social interactions: (1) Each
user can specify a playlist she has created and publish her own map called “My
Kiite World” to represent her preferences regarding music. In “My Kiite World,”
her home and the songs in the specified playlist are shown on the map. Users
can visit each other’s “My Kiite Worlds” to listen to playlist songs on the map.
(2) Kiite World provides real-time visualization of other users exploring the map
and listening to songs. It allows users to synchronize with the playback of a song
when a user of interest is listening to it, thus enabling users to explore favorite
songs together. (3) As with experiencing music together at music events, users
can easily host events on Kiite World where people can synchronize and enjoy
listening to the same songs simultaneously in the host user’s “My Kiite World.”

We launched Kiite World as a free-to-use web service on July 19, 2023.
We also analyze how users performed the aforementioned social interactions
by analyzing usage logs from Kiite World over seven months. From the analysis
results, we obtained insights that can be reused by researchers and companies
that develop music exploration systems with social interactions in the future.

2 Related Work

2.1 Music Exploration Systems on Maps

Although systems aimed at assisting music exploration have been proposed
extensively [17], here, we discuss music exploration systems based on visual-
ization using maps, which are closely related to Kiite World. In previously pro-
posed systems, the main objects displayed on the map are songs and artists.
In most systems, multidimensional vectors are created from the objects’ fea-
tures (e.g., acoustic features of songs and artist tags); then, the vectors are
transformed to low-dimensional coordinates on the map through methods like
1 https://world.kiite.jp (“Kiite” means “listen” in Japanese.).

https://world.kiite.jp
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SOM [18], t-SNE [46], or PCA [13]. In the early stages of research, sys-
tems commonly displayed tens to hundreds of objects, such as personal col-
lections [16,22,23,26,28,29,44]. With the advancement of computer process-
ing capabilities and easier access to large music datasets, systems that can
display hundreds of thousands of objects have emerged recently [1,11,25,36].
Some of these systems allow users to explore songs while moving avatars on the
map [1,25], and it has been reported that users’ interactions with the songs are
enhanced by displaying avatars [1]. Kiite World displays over 440,000 songs on
the map, and users can explore songs while moving avatars.

Additionally, Kiite World stands out in that it uses vectors from a song recom-
mendation model to determine not only the coordinates of songs but also those
representing a user’s interests, which are then displayed as the user’s “home” on
the map. By determining coordinates so that songs matching a user’s preferences
are located around the user’s home, users can efficiently explore songs by start-
ing from their home. Moreover, unlike existing systems, Kiite World features
daily coordinate updates for songs and user homes, thereby providing a map
that reflects the latest information on users’ music preferences.

2.2 Social Aspects in Music Listening

In addition to the features mentioned above, one of Kiite World’s key features is
the incorporation of social aspects into song exploration on the map, which has
been an important research challenge [33]. In this section, we introduce insights
revealed by previous research on how social activities relate to music listening
and discuss these insights’ relationship with the functionalities of Kiite World.

Music preferences are known to often reflect one’s personality more clearly
than preferences for movies or books [32]. In fact, individuals often share their
favorite songs and playlists on MSSs or social networking services (SNSs) as a
means of self-expression [8,9,31]. People seek to share their music preferences not
only with acquaintances but also with strangers [2,4,10]. Given these insights,
Kiite World allows users to visualize a playlist’s songs on a map as “My Kiite
World” to express themselves and share with other users. Conversely, people
listening to songs that were shared or recommended by others often expect to
encounter new songs that are unfamiliar or that reflect tastes they do not typ-
ically have [8,30,38]. We thus provide multiple methods for users to visit other
users’ “My Kiite Worlds” to increase the opportunities for such experiences.

People have long enjoyed listening to the same music together in both face-to-
face and online situations [3,6,21,43]. Accordingly, Kiite World provides a feature
that enables users to listen to music together on the map through synchronization
among users. Moreover, by leveraging this feature, any user can easily organize
events where multiple users listen to music together, akin to concerts.

3 Kiite World

Kiite World is a feature offered within the music discovery service Kiite2. In
this section, we first introduce the functionalities related to Kiite World within
2 https://kiite.jp (available on smartphones, tablets, and PCs).

https://kiite.jp
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the Kiite. Then, we describe the method of visualizing songs and users on a
2D map. Finally, we describe the social interactions that are available to Kiite
World users.

3.1 Kiite

Song data on Kiite are routinely collected from Nico Nico Douga3, which is one
of Japan’s most popular video sharing services. On Nico Nico Douga, it is quite
popular for both amateur and professional musicians to upload songs created
with singing voice synthesizer software called VOCALOID [14]. Because all songs
on Nico Nico Douga are uploaded as music videos, when a Kiite user listens to a
song, its video clip is played by an embedded video player. A registered user can
set her own icon image, add songs to her favorites list, create playlists, listen to
other users’ playlists, and so on.

3.2 Calculation of User and Song Coordinates

Kiite also provides a feature that recommends songs to each user. The recom-
mendation model represents each user and each item (i.e., song) as a multidi-
mensional vector, similar to typical recommendation models [12,15,34,48]. The
recommendation score for a song with respect to a user is calculated using the
dot product of the two vectors. The recommendation model optimizes the val-
ues of user and song vectors by considering three conditions: songs preferred by
users, songs with similar acoustic features, and songs having creators in common.

In Kiite World, these calculated vectors are transformed to 2D vectors by
using UMAP [24] to determine the coordinates of users and songs on the map.
However, since UMAP typically uses the Euclidean distance function, it does not
guarantee that vectors with large dot products in the recommendation model
will be close to each other on the map. Therefore, we modified it to use the dot
product as the distance function. This enables the placement of songs preferred
by a user near the user’s coordinates on the map. Additionally, because Kiite’s
recommendation model is updated daily to reflect users’ latest preferences, the
coordinates of users and songs in Kiite World need to be updated accordingly.
Because of the random initialization of coordinates in UMAP, however, repeated
application of UMAP may yield significantly different final coordinate values for
the same user or song, which could confuse users. Therefore, we apply a technique
of gradually changing coordinate values by using the previous coordinates as the
initial values for UMAP.

Note that the essence of calculating coordinates in Kiite World lies in the
two techniques described above, and the recommendation model’s details are not
essential. That is, other researchers or companies aiming to achieve visualization
similar to Kiite World can use any recommendation model that represents users
and songs as vectors.

3 https://www.nicovideo.jp.

https://www.nicovideo.jp
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Fig. 1. Interface of Kiite World.

3.3 Map Visualization

In Kiite World, as shown in Fig. 1(i), all songs in Kiite are displayed as thumb-
nails of their music videos at the coordinates obtained in Sect. 3.2. Additionally,
an icon representing each user’s “home” is displayed at the user’s coordinates
( A©). In Kiite World, the map showing all songs is called “All Songs Kiite World”
(ASKW for short), which is shared among all users. When a user accesses ASKW,
her avatar ( B©) is displayed at her home’s position. She can move the avatar with
a joystick control on the screen and click on a song’s thumbnail to listen to it,
and the music video will be played by an embedded player ( C©). When the user
likes a played song, she can click the favorite button ( D©) to add it to her Kiite
favorites list or click the playlist button ( E©) to add it to a playlist that she has
created on Kiite. When the favorite button is clicked, a heart symbol with an
effect is displayed on the user’s avatar during the song’s playback ( F©).

Because of the coordinate calculation in Sect. 3.2, songs that a user is likely
to enjoy (i.e., songs with high recommendation scores) are placed near the user’s
home coordinates. This enables users to efficiently explore songs that they would
prefer by starting from their home. Moreover, songs that were previously played
or added to the favorites list are indicated with symbols on their thumbnails ( G©
and H©), which allows users to efficiently explore only songs they have not yet
listened to. If a user becomes interested in songs located far from her current
position, then she can open a mini-map ( I©) to instantly move her avatar to
the desired location by clicking any position in the mini-map, where each dot
represents a song ( J©). To allow users to explore on the map without preconceived
ideas, as in previous studies [11,16,28,29,39], the meaning of the x- and y-axes
and the distribution of music genres on the map are not presented to the users.
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3.4 Social Interaction 1: Playlist Sharing on a Map

In Kiite World, a user can specify one of her playlists created on Kiite and
publish “My Kiite World” (MKW for short) based on it. The published MKW is
then listed on the Kiite World top page under the section titled “Everyone’s Kiite
World,” along with the publisher’s username and playlist name. For instance, if
user u selects user v’s MKW listed there and visits it, then the songs included in
v’s MKW and v’s home are visualized on the map as shown in Fig. 1(ii) (visiting
method 1). The coordinates of the songs and v’s home in v’s MKW are identical
to those in ASKW. Initially, user u’s avatar is displayed at the coordinates of v’s
home, thus allowing u to explore the songs displayed in v’s MKW by starting
from v’s home4.

MKW also provides a “Start Tour” button ( K©) to access the “Tour Function.”
This function automatically plays songs in the playlist specified for MKW in their
assigned order. While a song s1 is playing, user u’s avatar is displayed at the
coordinates of s1. Then, when the playback reaches the end of s1 and transitions
to the next song s2, u’s avatar automatically moves to the coordinates of s2.
Because the order of songs in a playlist generally reflects the intentions of the
user who created the playlist [9,37], this method has the advantage of enabling
other users to listen to songs with a sense of such intentions. Although general
MSSs also enable users to listen to playlists created by others, Kiite World’s
visualization enables users to visually grasp the relationships between songs in a
playlist. Additionally, because the “Tour Function” can be stopped at any time,
users can freely choose exploration methods. For example, a user can stop the
“Tour Function” when she finds a song she likes and explore the surrounding
songs by manually moving her avatar.

While a user can create numerous playlists on Kiite, she can only specify one
playlist for MKW. This limitation enables MKW to represent a user’s world of
music preferences and values. However, a user can change the playlist specified for
MKW as many times as she wants, thus letting her express her world according
to her daily feelings and changes in music preferences. Furthermore, each user’s
MKW is assigned a unique URL so that users can share their music preferences
with others on SNSs like X by sharing the URL. Other users can also visit a
user’s MKW via the shared URL (visiting method 2).

Moreover, as shown in Fig. 1 ( L©), a user can visit other users’ MKWs by
clicking on their homes displayed in ASKW (visiting method 3). Thus, it is easy
to discover users with similar music interests (i.e., users whose homes are close to
one’s own) and visit their MKWs. Kiite World also provides real-time visualiza-
tion of how other users are listening to music in ASKW or MKW. Specifically,
a user can see which music world5 each user is in and which songs they are
listening to. When users’ positions approach each other, their avatars become
visible to each other, at which point the avatars of users in different music worlds
4 When a user publishes MKW, she can choose its background color from among 11

colors. For example, user v selects purple in Fig. 1(ii).
5 Kiite World collectively refers to “All Songs Kiite World” and any “My Kiite World”

as “music worlds.”.
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are displayed transparently (M©). If a user becomes interested in another user’s
exploration activity, she can visit the music world in which that user is staying
by clicking on the user’s avatar (visiting method 4). This real-time visualization
enables users to explore various songs and users while observing how others are
exploring music, which was difficult in existing map-based systems.

3.5 Social Interaction 2: Synchronized Listening

If one user is interested in another user’s song playback, she can press the “Syn-
chronize” button, which appears by clicking the user’s avatar, to synchronize with
that user’s playback and listen to the same song together in the same music world
at the same time. Then, a pink line connects the avatars in synchronization and
surrounds the avatar of the synchronized user, as shown in Fig. 1(iii). Thus, the
synchronized user can visually see that she is being synchronized with another
user. Even when user u is listening to a song while synchronizing with user v,
the positions of u’s and v’s avatars are not synchronized. User u can thus stay
in the same position without moving her avatar, or she can manually move her
avatar as v moves to enjoy the synchronization with a stronger sense of listen-
ing together. Other users can further synchronize with a user who is already
synchronized, enabling multiple users to experience listening to music together.
Synchronization can be stopped by either the synchronizing user or the synchro-
nized user. Until the synchronization is stopped, even if the synchronized user
moves on to the next song on the map, the synchronized playback will continue,
so that users can listen to songs together one after another.

3.6 Social Interaction 3: Music Events

The synchronization feature enables a large group of users to listen to a series of
songs together while synchronizing with the music playback on a certain user’s
MKW map. That is, as shown in Fig. 2, a user who is synchronized can easily
host a music event on Kiite World, in which she can showcase the music from
her MKW to other users, like a DJ. During an event, the host user can play
music while moving her avatar manually, or she can use the “Tour Function”
(see Sect. 3.4) to automatically play songs in the playlist order. The latter play-
back method is particularly useful when hosting an event that involves setting
a playlist with a meaningful song order, like a live setlist. A user who wants
to host an event can announce it in advance by sharing the URL of the MKW
where the event will be held, along with the date and time, on SNSs like X.

Event participants generally enter the target MKW before the event begins,
synchronize with the host user, and wait for the event to begin. Participants
are free to enter and leave the MKW during an event. If a participant adds the
currently playing song to her favorites list, then a heart symbol with an effect
is displayed as described in Sect. 3.4, which is visible to both the host and other
participants. As a result, through the appearance of heart symbols on avatars
one after another, the host can see the moments when participants also like her
favorite songs.
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Fig. 2. A music event where many participants are synchronizing with the event host
user.

Moreover, participants can rotate their avatars by pressing the “Rotation”
button, shown in Fig. 2 ( N©). The button causes the avatar to rotate clockwise
at a uniform rate until the played song ends. This can be used to show one’s
fondness for a song in a more casual manner than adding it to the favorites list.
Additionally, participants can display comments above their avatars by pressing
the “Comment” button ( O©). Here, we take advantage of the fact that in Japanese,
the more the specific character “ (a)” is repeated, such as in “
(aaaaaa)”, the more heightened the emotions can be. So, to reduce the psycho-
logical burden on users to enter comments, we provide a simple, unique comment
function whereby each time the “Comment” button is pressed, that specific char-
acter is displayed while increasing by one ( P©). Avatar rotations and comments
are also visible to other users. Thus, participants can enjoy an event with a
stronger sense of unity by using these features, and the host can also observe
how participants are enjoying the event6.

4 Evaluations

The Kiite World service was officially launched on July 19, 2023. In this section,
we analyze the impacts of the aforementioned social interactions on users’ behav-
iors in exploring music and listening to music on the map. To this end, we ana-
lyzed the user behavior logs for the period between July 19, 2023 and February
29, 20247.

4.1 Basic Analysis

During the analysis period, 2,493 users used Kiite World. The number of
songs initially displayed on the map at Kiite World’s launch was approximately
6 The rotation and comment features can also be used when listening to music alone

(Sect. 3.4), or when listening to music while synchronizing with other users outside of
events (Sect. 3.5). These social features might seem surprisingly simple, but thanks
to their simplicity, they are already highly favored by users.

7 The Terms of Use state that user interaction logs will be used for research purposes.
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Fig. 3. (i), (iii), and (iv): Distribution of the distance between a song that a user liked
and the user’s home. (ii): Distribution of the distance between users’ homes. On the
x-axis, “0.2” indicates, for example, that the distance is between 0.1 and 0.2.

447,000. In addition to updating the coordinates of users and songs daily, new
songs made available on Kiite after the launch were also added to the map daily.
Therefore, as of June 30, 2024, the number of songs displayed on the map had
increased to approximately 502,000.

Before analyzing social interactions, we first analyzed the behavior of users in
exploring songs alone in ASKW (“All Songs Kiite World”). A total of 370 users
added one or more songs (avarage, or AVG: 9.35 songs; standard deviation, or
SD: 27.3) to their favorites lists (henceforth, we simply refer to “adding a song
to a favorites list” as “liking a song” for short) while exploring songs alone in
ASKW. To analyze the relationship between the coordinates of a user’s home
and the coordinates of a song she liked (added to her favorites list), we calculated
the distribution of distances between them. As described in Sect. 3.2, because
the coordinates of users and songs are updated daily, we used the coordinates
at the time when a user liked a song. As the map coordinates are normalized to
values between 0 and 1 for both the x- and y-axes, the distance between a user’s
home and a song can take values between 0 and

√
2.

The results are shown in Fig. 3(i). From the graph with distance increments of
0.1, we can see that as the distance increases, the number of liked songs decreases
sharply (there were no cases where the distance was 1.0 or more). Furthermore,
for cases with distances of less than 0.3, even in the graph with increments of
0.01, there was a tendency for the number of liked songs to be higher when the
distance from the user’s home was smaller. These results indicate that places
closer to a user’s home have more songs that the user prefers. The results also
validate the user and song coordinates obtained with UMAP.
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Table 1. Statistics of visiting “My Kiite World.”

Visiting method #total visits #users Avg

(1) Everyone’s Kiite World 6,280 866 7.25
(2) Shared URLs 556 236 2.36
(3) Homes on “All Songs Kiite World” 998 310 3.22
(4) Users who are exploring songs 614 177 3.47

4.2 Social Analysis 1: Playlist Sharing on a Map

A total of 1,242 users published their MKWs (“My Kiite Worlds”), with a total
of 2,331 playlists specified for MKW. 306 (24.6%) users changed the playlist
specified for MKW to a different playlist at least once. This indicates that a
considerable number of users adjusted their MKW representation according to
their situation.

In Sect. 3.4, we introduced four methods for users to visit other users’ MKWs.
For each method, Table 1 lists the number of visits, the number of users who
visited, and the average number of visits per user. Given the high number of
users and average usage via method (1), we can infer that users primarily browsed
the list of MKWs displayed in “Everyone’s Kiite World” to visit the ones they
were interested in. Methods (3) and (4) had similar average usage per user,
but method (4) had fewer visits, likely because it required users to be on the
map simultaneously; thus, method (3), which was always available, was used
more frequently. Method (2) had the lowest usage, but of the 236 users who
used it, 76 (32.2%) visited MKW only through method (2). Therefore, sharing
the URL on SNSs provided a good visiting opportunity for users who did not
habitually visit other users’ MKWs through other methods. We also analyzed
the distribution of the distance between a visiting user’s home and the visited
user’s home when visiting MKW through method (3). The results are shown
in Fig. 3(ii) (there were no instances with distances above 0.7). The frequency
of visits to the homes of users whose distance was less than 0.01 was by far
the highest, which indicates a strong interest of users seeking tastes particularly
similar to their own when they explore in ASKW.

Next, we analyzed the behavior of adding songs to the favorites list while
listening to music alone in other users’ MKWs. In this analysis, we focused on
situations where users did not synchronize with other users. A total of 11,137
songs were added to favorites lists by 444 users (AVG: 25.1 songs; SD: 63.9). As
in Sect. 4.1, we calculated the distribution of distances between users’ homes and
the songs they liked. Note that when a user u visits another user v’s MKW and
likes a song s, we compute the distance between u’s home and s, not between
v’s home and s. This is because we want to analyze the positional relationship
between u’s inherent musical interests as represented by u’s home coordinates
and the liked song s on v’s MKW. The results are shown in Fig. 3(iii). As com-
pared to the results in Fig. 3(i), users tended to like songs that were farther
from their homes. Welch’s t-test revealed that the average distance of 0.220 in
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Fig. 3(iii) was significantly longer than the average distance of 0.184 in Fig. 3(i)
(p < 0.001)8. That is, through the incorporation of social interactions (i.e.,
visiting other users’ MKWs) into map-based music exploration, users gain the
opportunity to like songs that are farther from their original interests.

4.3 Social Analysis 2: Synchronized Listening

We analyze the behavior of synchronizing with other users in ASKW or in other
users’ MKWs. Synchronization during events is not included here, as it will be
analyzed in Sect. 4.4. A total of 233 users listened to music while synchronizing,
and among them, 162 users (69.5%) synchronized two or more times, indicating
that many users perceived value in listening to music while synchronizing. Of the
233 users, 165 liked one or more songs during synchronization (AVG: 12.3 songs;
SD: 31.8). Figure 3(iv) shows the distribution of distances between a song that a
user liked during synchronization and the user’s home. Once again, users tended
to like songs that were farther from their homes as compared to those shown in
Fig. 3(i). In addition, the average distance in Fig. 3(iv) was 0.241, significantly
longer than the average distance of 0.220 in Fig. 3(iii) (p < 0.001). Therefore,
listening to music while synchronizing with other users, which is a more social
interaction than listening alone in other users’ MKWs, created opportunities to
like songs that were more distant from the user’s original interests.

4.4 Social Analysis 3: Music Events

In Sect. 3.6, we mentioned that event hosts can announce events in advance on
SNSs by using the URLs of their MKWs. Indeed, among Kiite World users, it
has become common practice to announce events on X. Additionally, users spon-
taneously create hashtags that are used for announcements on X, thus allowing
Kiite World users to stay informed about event schedules without missing out.
We manually collected event announcements by searching for X posts containing
either the hashtag or “Kiite World.” Based on the event schedule information,
we extracted and analyzed the logs of event host users and participants who
synchronized with event hosts during events.

A total of 231 events were held in Kiite World during the study period, with
an average duration of 71.8min per event (SD: 48.4). There were 92 event hosts,
of whom 47 (51.1%) organized two or more events. The cumulative number of
users participating in events was 2,951 (397 unique users), with an average of 12.8
participants per event (SD: 9.91). If an event host did not recognize any value
in holding an event with low attendance, she could simply exit from the MKW
shortly after starting the event and thus cancel it. However, our analysis of the
logs revealed no significant correlation between the actual duration of events and
the number of participants, with a Pearson correlation coefficient of 0.088 (p =
0.183). That is, many hosts continued their events even with few participants. In

8 Because Sects. 4.3 and 4.4 also involved testing for differences in the mean distances,
we applied Bonferroni correction for all tests.
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addition, if dissatisfaction with low attendance was common among hosts, they
would organize events less frequently. However, since December 1, 2023, when
active event hosting began on Kiite World, events were voluntarily held on 88
out of 91 days until February 29, 2024. From these results, we can say that the
essence of Kiite World events lies not only in the number of participants but
also in the provision of an environment where anyone can easily organize music
events.

A total of 292 participating users liked one or more songs during events (AVG:
40.9 songs; SD: 84.3). The distribution of distances between a user’s home and
a song that the user liked was similar to the one in Fig. 3(iii) and the average
distance was 0.213, thus revealing that users liked songs that were significantly
farther from their homes as compared to those in Fig. 3(i) (p < 0.001). Finally, we
evaluated the event stay ratio. Specifically, for each participating user u in each
event, we calculated the percentage of time that u stayed at Kiite World from the
time of her initial event participation to the end; then, we calculated the average
percentage across all users and all events. The average stay ratio calculated in
this manner was as high as 84.5%. Additionally, there was a negative correlation
between the number of event participants and the stay ratio, with a correlation
coefficient of −0.16 (p < 0.001). This indicates that participants did not seem
to stop participating in events with low attendance. One possible reason is that
they valued listening to music together with the host user in the MKW that
they were interested in.

5 Discussion and Conclusion

In this paper, we proposed Kiite World, a web service that enables social-aware
exploration of music on a map. Through analysis of over seven months of user
logs, we revealed the following reusable insights: (1) The visualization of users’
homes and users who are exploring on a map and the capability for users to listen
to songs by synchronizing with other users are useful for providing opportunities
to listen to songs in other users’ “My Kiite Worlds.” (2) The incorporation of
such social elements into music exploration on a map increases opportunities for
users to discover new favorite songs that are farther from their original interests.
(3) The continuity of events held in Kiite World and the high stay ratios of
participants indicate that event hosts value having participants listen to the
hosts’ favorite songs, and that participants value listening to the songs with
the hosts and other participants. Moreover, this value is not dependent on the
number of participants.

Although the comment function takes advantage of the characteristic specific
to Japanese, since other functions of Kiite World are language-independent, the
insights above are valuable for future research. Finally, since the recommenda-
tion model we use also represents song creators as vectors, creators have been
displayed on the map since May 13, 2024. This allows users to explore songs by
specific creators, discover new creators located near their favorite creators on
the map, and so on. It is an interesting future work to analyze the impact on
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users’ song exploration behavior when creators, along with songs and users, are
all represented on the map.
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