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People tend to interact with others who have similar attributes. Social media, which is
widely used worldwide, can be used to analyze real-world social behaviors. Users’ attributes
are used in the analysis§ however, because certain user attributes are not open to the public,
it is necessary to estimate them using other sources of information. A social graph is
constructed based on the relationships among users on social media. As we use the social
graph based on the relationships among users with similar attributes, we can estimate user
attributes such as home location.

While a social graph is considered to reflect the real world, the properties of the social
graph are not clearly known. These properties need to be analyzed using data that represent
the real world. The performance of social graph-based home location estimation varies based
1 on social graph properties. In this thesis, we analyzed social graph properties using home
location estimation, which is based on user attributes and social graphs.

There are several types of relationships between users on social media, however the
estimation performance of each relationship is unclear. Therefore, we conducted a study to
identify the relationship between users, which is helpful for home location estimation. Based
on the results, we observed that the estimation performance can be improved by considering
the direction of the relationships.

The distribution of the location labels associated with the users on the social graph is
related to the success ratio of the estimation, and we analyzed the distribution of home
locations on the social graph. From the results, it was observed that 88% of the users had the
same home location within one hop (friends and friends of friends).

A social graph is constructed while interacting with others, and its properties are related to
user characteristics. We analyzed users whose home locations were difficult to estimate. We
focused on the user profile attributes, which is a subset of the social graph properties, and we
analyzed the relationship between the degree of difficulty of estimation and user profile
attributes. We employed the following profile attributes! length of the profile text, such as
name or description; attributes related to the degree of the graph, such as the number of

followings and followers or follow ratio; and activity measures, such as the number of likes,




average number of tweets per day, number of lists, or number of days since the account was
created. We also conducted an analysis using centrality, which measures the connectivity of
other users. We employed the following centralities: the in-/out-degree centrality, PageRank,
and Authority and Hub scores of the HITS algorithm.

In this thesis, we summarize our findings on the properties of the Twitter social graph.
This was a large-scale analysis based on 140,055,452 geo-tagged tweets posted throughout
Japan in 2014.




