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Abstract

Title: A Method of Person Recommendation with Nippon Decimal Classification in

Social Digital Library

This study proposes a person recommendation method for supporting community
creation in social digital libraries. Various scholars of library and information sci-
ence have pointed out that digital libraries encourage social interaction among digital
library users, reflecting the social contexts of the community to which digital li-
brary users belong. They also propose various concept models of digital libraries as
collaborative communities of knowledge. Worrall described digital libraries offering
community-creation opportunities as “social digital libraries,” and he defined their
detailed roles based on surveys. He also clarified the roles of communication bridges
played by digital libraries aided by the concept of “boundary objects.” Boundary ob-
jects include things, organizations, and terms, that facilitate communication among
users and act to create new communities. Worrall’ s research emphasized the impor-
tance of social digital libraries. However, the meaning of boundary objects in social
digital libraries and ways to implement functions that support community creation
have not been studied yet.

In this paper, we propose a method for person recommendations for supporting

ix



Abstract

community creation in social digital libraries. Therefore, we propose a user profiling
method with classification numbers extracted from resource use logs and a recom-
mendation algorithm for finding users with similar interests.

This paper consists of six chapters. In Chapter 1, we describe background and
purpose in this study. In Chapter 2, we separately discuss three research trends,
namely, social digital libraries, online communities, and a person recommendation
system. Social digital libraries are being planned and used in different related fields,
namely, social online public access catalogs (SOPACs), social cataloging, and social
networking sites (SNSs) for reading. In each field, social digital libraries serve a
different function, but they are common in that they support communication among
users through an information resource. As one of the subjects of communication
support, there is the realization of a “similar reader recommendation function” that
facilitates user interaction. The similar reader recommendation function searches for
users with similar interests based on their resource use logs and recommends them to
the target users as potential partners for communication.

Some existing social digital libraries such as LibraryThing or Dokusho-meter have
similar reader recommendation functions for offering users the opportunity to com-
municate with other users. However, little is known about what is the appropriate
measure for calculating similarities between the reading tendencies of users.

Online communities have been studied across various research areas since the be-
ginning of the Internet. As a result, it is clear that the creation of communities based
on common interests is an important step in the growth of online communities.

Investigation of person recommendation systems, which recommend persons who
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are expected to benefit from communication with each other, was started as a sub-
field of recommendation systems. Later, it was addressed as an independent field
by Terveen, and has been growing and has been vigorously investigated. There are
two principal approaches for a person recommendation system. The first approach
is called the “friend-of-a-friend” approach, which is based on a friendship network
among users. This approach is effective for supporting interaction among users and
their friends. The second approach is called the “content-matching” approach, which
is based on similarity of content posted or accessed by users. This approach is effective
for supporting interactions among users who have similar interests.

As mentioned above, our research is on ways to implement a person recommendation
system for creating online communities of people with common interests in social
digital libraries; therefore, it is appropriate for this system to adopt the content-
matching approach. Consequently, the concrete subject of our research is to develop
a user profiling technique and a person recommendation algorithm for realizing the
content-matching approach.

In Chapter 3, we propose using Nippon Decimal Classification (NDC) Tree Profiling
as the method of user profiling in social digital libraries. This paper focuses on
resource use logs as key data for determining the interests of users. A resource use
log is the history of a user’ s library resource access in the social digital library, such
as the history of library loans, books read, or searches. The log consists of catalog
records of the target resource and information about the user’ s behavior toward
them. We can clearly express a users’ interests by extracting classification numbers

from their resource use logs.
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Particularly, NDC is suitable for our method because it is used by a large number
of libraries in Japan. Thus, we propose a user profiling method using NDC called
“NDC Tree Profiling.” In this method, the recommendation system creates a user
profile called an “NDC Tree Profile” , which uses a tree structure to represent reading
tendencies of users.

In Chapter 4, we propose a person recommendation algorithm for social digital
libraries. In this algorithm, we define two measures: “form similarity score,” “common
label score” , in order to calculate similarities among user profiles. We also define
a measure: ’comment rate”, in order to complement other two measures. Then, we
propose NDCTREE]L, which is a score calculation algorithm for generating person
recommendations based on the above three measures. We also propose NDCTREE2
as an improved algorithm through experimental results of evaluation of NDCTREE1.
NDCTREE2 has four parameters: wl, w2, w3, and u. The parameters wl, w2, and
w3 are used for the common label score. When the recommendation system identifies
similarities among user NDC tree profiles, these parameters determine which layer the
recommendation system regards as important. The parameter u is used for balancing
the form similarity score and the common label score. We carried out an evaluation
experiment to assess the usefulness of NDCTREE2 by repeating the experiment. As
a result, we obtained recall and precision scores of 0.3382 and 0.3473, respectively,
which made it clear that our method is more efficient than RANDOM, VECTOR, and
BOOK. However, the majority of resources in examinees’ resource use logs are novels.
For verifying the influence of this deviation, we performed an additional experiment

using a subset of the resource use logs that excluded novels. As a result, we obtained
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recall and precision score of 0.3618 and 0.3052.

In Chapter 5, we present a discussion about the experimental results of our method.
In the experimental results, the usefulness of our person recommendation method
using NDC Tree Profiling was shown as follows. First, experimental results show
that the recall and precision of our method are higher than RANDOM. This shows
that our method might be useful for person recommendation. Second, the recall and
the precision of our method are higher than VECTOR and BOOK, which are person
recommendation methods that do not consider a hierarchy of subjects. Consequently,
we have proven our hypothesis that the common ground of hierarchical subjects is
effective for improving the precision of person recommendation.

Moreover, we made clear the potential of our method with experimental results
using a subset of data that excluded novels. The best result using this subset data
achieved performance equivalent to that using total data. It is realized by changing the
granularity of subjects that recommender system regard as important. This showed
that by adjusting the granularity of the subjects according to the reading tendencies
of users, an optimal person recommendation could be realized by our method.

However, problems with our method were also clarified. Because the optimal weight
of the form similarity score is 0.1, the form similarity score had little effect on the
efficiency of person recommendation. The form similarity score is useful for examinees
who have narrower NDC trees, but is not useful for examinees who have broader NDC
trees. Therefore, our method needs to be further improved by adjusting the weight of
the form similarity score for each examinee. Additional verification is also necessary

under improved experimental conditions.
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Abstract

In Chapter 6, we present the conclusion. Discussions in Chapter 5 made it clear
that our person recommendation method using NDC tree profiling is useful. More-
over, from the experimental results, it was found that hierarchical subject areas are
appropriate for measuring similarities of interests among users. This result is useful
for defining boundary objects concretely in social digital libraries. To measure the
accuracy and effectiveness of the person recommendation algorithm, we found that
the form similarity score closely relates to the range of a target user’ s interests. In
conclusion, te experimental resultss made it clear that our method will significantly
contribute in the development of social digital libraries. However, our conclusion was
introduced from limited experimental conditions. Improving experimental condition
and score calculation algorithm is necessary for the further research. If these problems
have been solved, our study will develop into a study for comprehensive supporting

community-creation in social digital libraries.
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