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i S H The Empirical Studies of Effects of Information Communication
Technology(ICT) in Japan: Estimation by System GMM and
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This dissertation presents new estimation methods to analyze the effect of e-Health which is
application of ICT to medical field. In these research areas, survey data are generally utilize. Survey
data usually contains so-called sample selection bias and endogeneity. It is entirely impossible to
conduct surveys without these defects. Now some estimation methods are created in order to cope
with these two problems. This dissertation focuses particularly on System GMM (Generalized
Method of Moments) and propensity score matching and estimate the economic effects of e-Health.
Data used in this dissertation is related to e-Health in Nishiaizu Town, Fukushima Prefecture, Japan,
and data contains about 200 e-Health users and about 200 non-users from 2002 to 2006. Introduced
in 1994, the Nishiaizu Town system represents one of the earliest implementations of e-Health in
Japan, and is still operating successfully. Because the town office maintains a register of receipts on
medical expenditures paid by National Health Insurance and provides data on e-Health users, users
and non-users of e-Health can be distinguished.

Regarding system GMM, three estimation methods such as Instrument Variable, Instrument
Variable Pane, and system GMM are used. In  Chapter 3, medical expenditures of outpatients, in
Chapter 4, medical expenditures of patients with heart diseases, and in Chapter 5, treatment days are
taken as dependent variables and chapters examine whether there are any differences between treated
(e-Health users) and controlled group (non-e-Health users). In these estimations, lagged dependent
variables are taken as instrument variables. Tests whether endogeneity is solved are conducted by
Arellano-Bond's AR (2) and Hansen test. These tests are cleared in these estimations implying that
instrument variables are properly taken, and endogeneity is solved. Medical expenditures and
e-Health users is shown as causality, not correlation.

Chapter 6 presents a new estimation method of Propensity Score Matching which reduces sample
selection biases between two treatment and control groups. Samples used in this chapter have a bias

such that the average age of e-Health users is one year older than that of non-users. Moreover,



variable such that having chronic diseases, number of family, stroke, and heart diseases are found to
have biases. Using Caliber Matching method, about 90% of bias is reduced. Moreover, this
estimation shows that medical expenditures of e-Health users are about 40,000 yen smaller than
those of non-e-Health users.

Chapter 7 analyzes the effect of the progress of ICT (Information and Communication
Technology) on regional productivity in Japan. With the development of telecommunications
networks, ICT has become the essential social infrastructure for consumer as well as firm activities
and this chapter proves that ICT has played important roles for raising productivity. Although this
analysis proves that consolidation of social ICT infrastructure or investment in ICT equipment are
conducive to economic growth or improvement in productivity, it is important for a whole region to
make efforts for regional information policy. This chapter shows the relation between ICT use in

regional economy and regional productivity.
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