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The purpose of this dissertation is to derive policy recommendations as to the choice of an optimal pricing
scheme for information networks based on rigorous theoretical analyses. Although the information network
which constitutes thé social infrastructure of an advanced information society is increasingly prone to
competition at various layers, it is our contention that there is room for public policy intervention in its
management as a public good in some broad sense.

Throughout the subsequent four chapters, we will be concerned with three basic pricing questions concerning

the network resources as summarized in the following table.

Resources Questions Optimum Sought Policy Response
Essential Facility Bottleneck Monopoly Ramsey Optimum Access Charge Regulation
Network Capacity Efficient Utilization Comparative Analysis Choice of Pricing Scheme
Subscribers Quickest Penetration Time-optimal Path Dynamic Pricing Policy

Table. Three Basic Questions of Network

The first question is concerned with the essential facility for the telephone network which is composed of
subscriber lines and various switch board devices. The service is an indispensable intermediate input for such
downstream carriers as long-distance and international carriers as well as internet service providers. However,
the essential facility is the private property of local access providers (NTT-locals) and hence constitutes the basis
for bottleneck monopoly. Relevant policy questions are : 1) is any form of government intervention
legitimatised ? ; 2) if so how should access charges be regulated ? We will devote Chapter 1 and Chapter 2 to
this question and come up with a conclusion that access charges should be regulated by the “global price cap”

method even when competition is vigorous in the local access market.
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The second question we will be concerned with is how to make the best use of network capacity to which we
will devote to Chapter 3. Although the Internet makes use of network resources for more efficiently than the
telephone service, there is a physical limitation for information traffic, at least in the short run, beyond which
congestion becomes a serious problem. It is therefore necessary to allocate the capacity utilization to maximize
social welfare.

The focus here ié on the comparison of pricing schemes for the optimum use of network resources. It is often
contended in the policy debate that the flat rate offers a better opportunity for the proliferation of the Internet as
compared with usage-sensitive pricing. Another widely-held conviction is that the self-selective dual tariff
scheme, in which users have a choice between the flat rate and the usage-sensitive rate will add to social welfare.

By developing a system of models which incorporate the diversity of network service demand, we examine the
question in a simple but most rigorous framework that has yet to be presented. The main conclusion at which
we arrive, is that the best pricing scheme is the usage-sensitive pricing, which runs counter to the popular
conviction. '

In Chapter 4, we will ask what will be the optimal pricing policy from the point of view of minimizing the time
needed for full penetration of the network. The resources we will be concerned with are the number of
subscribers and the network is characterized by the “network effect” — an increase in the number of subscribers
adds value to the network. It is our contention that the question is quite relevant for a government who wishes
to achieve the proliferation of Internet connection in a minimum amount of time. We will formulate the
problem in a time-optimal dynamic programming model and will seek to establish the optimal path.

The conclusion that will emerge from our analysis is that the network service provider (NSP) must set the
price at the minimum level (zero in our model) to exploit the dynamic network effect for expansion and later to
raise the price to the level which recovers the cost of network. If the government is interested in such a policy
objective and if the NSP is a private enterprise, then subsidy would have to be introduced so that the subsidized
price follows the optimal path.

Thus, we will be concerned with three network resources and three policy questions in this dissertation, and
try to make policy recommendations based on a rigorous theoretical analysis. However, a little achievement we
make in this dissertation is but a small step into the inquiry of optimum pricing policy for the network.
Technology is rapidly changing and markets are expanding. Each day sees a new service and product in the
information industry. Researches along this line we showed in this dissertation will have to be updated

continuously.
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