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Abstract

With the advents of internet, the importance of electronic resources is growing.
Due to the increasing expensiveness of electronic resources, university libraries
normally received budgets from parent institutions annually. They necessarily
applied effective and systematic methods for decision making in electronic
resources purchase or re-subscription. However, there are some difficulties in
practices: First of all, libraries are unable to receive user records; second, the
COUNTER statistics does not include details about users and their affiliation.
As a result, one cannot conduct advanced user analysis based on the usage of
users, institutions, and departments. To overcome the difficulties, this study
presents a feasible model to analyze electronic resource usage effectively
and flexibly. We set up a proxy server to collect actual usage raw data. By
analyzing items in internet browsing records, associated with original library
automatic system, this study aims at exploring how to use effective ways to
analyze big data of website log data. We also propose the process of how
original data to be transformed, cleared, integrated, and demonstrated. This
study adopted a medical university library and its subscription of medical
electronic resources as a case. Our data analysis includes (1) year of
subscription, (2) title of journal, (3) affiliation, (4) subjects, and (5) specific
journal requirements, etc. The findings of the study are contributed to obtain
further understanding in policy making and user behavior analysis. The
integrated data provides multiple applications in informatics research,
information behavior, bibliomining, presenting diverse views and extended
issues for further discussion.

Keywords: Electronic resource usage analysis; Electronic journal; Informatics;
Information behavior; Bibliomining

SUMMARY

Introduction

With the nature of going beyond traditional carriers, having no limits or
boundaries in time and space, and being transmitted rapidly, electronic resources
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thrive in this era. With the emergence of both computers and the Internet,
it forces most libraries to update all the sources in an electronic format and
changes the way how we access articles. Electronic resources have several
advantages compared to the traditional print sources, which include: 1) there are
no boundaries in time and space for resource retrieval; 2) it has faster retrieval
time; and 3) the cost of resource retrieval is inexpensive. By the reasons of rapid
internet development and library budget reduction, recently academic libraries
would mainly order electronic journals and related resources instead of paper
journals. Because of the internet’s rapid development and library budget cuts,
in recent years when academic libraries are purchasing journals, the first priority
would be ordering electronic journals and relevant resources, instead of journals
in paper formats. This situation has dramatically changed the ways of publishing,
organizing and preserving academic resources, and thus affected academic library
collection policies and related analysis approaches to the purposes for effective
management of library collections.

From evaluating library collections viewpoints, libraries tend to focus on
investigating electronic resources collections usage and the degree of meeting
patrons’ needs that were approved by analyzing the statistic data of collections
usage. However, with electronic resources’ nature of high variability and ever-
increasing quantities, the traditional approaches of evaluating paper journals
usages cannot reveal the real usage status of electronic resources. It is also
difficult for libraries to obtain raw data on usage statistic data from vendors of
electronic resources. Furthermore, it is still another technical difficulty when
librarians consider how to conduct usage analysis on databases and electronic
journals. Therefore, in such varied, multiple and complex environments, it
is important for libraries to develop effective analysis approaches to evaluate
electronic resources, and help them to cope with multiple obstacles mentioned
above.

Based on reviewing the difficulties of analyzing electronic resources that
libraries were faced, this study was aimed to solve such practical problems by
proposing a systematic analysis model for electronic resources usage. In order to
verify the model available, this research conducted medical electronic resources
as study case, to illustrate the processes of model construction and how the raw
data was applied to analyze to output bibliographical data and detail records
of databases usages. The analyzed results can be used to be the reference of
electronic resources usage investigations in libraries.

Research Goals and Research Questions

In order to help librarians investigate and analyze the usage behaviors
of libraries’ electronic resources, this research tried to propose a practical and
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systematic model from collecting, cleaning, clustering, and analyzing usage data.
Thus, the research main questions of this study include (1) How to build a usage
analysis model for electronic medical resources? (2) How to analyze raw data on
internet records? (3) How to conduct statistics analysis for individual colleges
and departments with different natures? For searching the answers to the research
questions mentioned above, this study is designed for conducting case studies on
the electronic medical resources provided by a medical university in Taiwan. For
verification purpose of this case, the researchers of this study have first built a
proxy server for the special purpose of this study to collect raw data about users’
electronic full-text clicking and downloading operations. Two research limitations
need to be specified here. First, for the privacy consideration of personal data
protection, cases would be discussed only at the levels of departments and
colleges; Second, all discussed cases include only full text PDF files with clicks
and downloads, not including files in HTML formats.

Methods

For solving problems regarding usage analysis of electronic resources, the
researchers of this study propose a usage analysis model for electronic resources,
and focus on four concepts, including physical data, data preprocessing, data
representation, and applied fields. The point of these four concepts lies in how
to use a systematic analysis approach to clean and process usage data, export the
cleaned data for further advanced uses, and then create usage records and relevant
bibliographies for different applied fields. The analysis outcomes are expected
to provide new data sources for relevant researches in library and information
studies.

For data collection of this study, 4,181,850 records from Wiley databases
are selected for the case study university library, with a total file size of 1.04
GB. The recorded period is from August 17, 2009, to April 21, 2014. After
excluding unrecognizable or incomplete records, these records are selected with
a SAS approach, based on the 2013 journal list. Before a further analysis of
literature bibliographies, the number of clicks and downloads of PDF full-text is
1,216,156.

Findings

A usage analysis model for electronic resources is proposed in this study,
and tested in an electronic medical database for case studies. Six major findings
include: (1) the total amount of clicks and downloads of the electronic database
within 5 years; (2) a usage analysis of the electronic database; (3)the annual
analysis of amounts of clicks and downloads of the electronic database; (4) a
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cross-year analysis of clicks and downloads of journals—taking the Medical
School for example; (5) a single-year analysis of clicks and downloads of journals
among different departments and academic fields—taking the Public Health
departments for example; and (6) an analysis of clicks on specific journals and
literature. The first two statistics can be obtained from Counting Online Usage of
NeTworked Electronic Resources (COUNTER) statistics, whereas the last four
statistics could not be obtained from the COUNTER statistics.

Conclusions

In this study, we propose a practical and systematic analysis model for
library electronic resources usage, and validate this model based on the case of
medical electronic database. Through experiments and analysis, the conclusions
will be explored in four facets of findings, including (1) the usage analysis model
for downloading and using of library electronic resources is proposed; (2) the
data analysis that the majority journal revealed retrievals are only fallen on a few
specific journals based on the number of user clicks and journal downloads; (3) a
cross analysis is conducted among the variables of colleges, specified academic
fields and journals, to reveal the choice for important journals; (4) a need analysis
is conducted to reveal the special needs of different colleges or departments for
journals or literatures.

In addition, the researchers of this study expect that not only that the
proposed model can be utilized in the case of medical electronic resources, but
also can be applied to other science fields. In other words, our model can help
provide more incorporated and integrated applications for library and information
related researches and studies, such as bibliography statistics, bibliomining, and
user behaviors modeling in electronic resources, etc.
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