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Abstract

This book is based on my Ph. D. Thesis and papers on factor price
equalization theorem published on Review of International economics (2
papers) , The Japanese Economic Review, and Pacific Economic Review. With
this book, I submit a summary of my studies on factor price equalization
theorem for more than ten years.

Factor price equalization theorem is an important theorem in
international trade theory. With this theorem, the models in international
trade will be simply established, so it is assumed that this theorem holds in
most of analyses in international trade. It has been studied by many
economists and mathematical economists over more than ninety years. In
this book, factor price equalization is shown under some conditions in the
cases of non-joint production, joint production as well as in the integrated
world economy model, by using the methods of differential topology and
convex analysis. Based on the overview of the results over more than

ninety years on factor price equalization theorem, the results of mine are
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given with detailed proofs. For the readers who are major in Economics to
read this book easily, many proofs of the theorems on microeconomics and
international trade are given in the appendices of some chapters.

This book contains eight chapters. In Chapter 1, I give an overview
of the literature from the early studies in global uniqueness of the solutions
to a system of equations to the recent studies in the integrated world
economy model on this topic. Chapter 2 is out of my paper published on
The Japanese Economic Review (1999), which gives a boundary condition
and use index theorem in differential topology to show the global
uniqueness of the solution to a system of equations. Chapter 3 is out of a
Joint paper with Professor Kazuo Nishimura, is an extension of Chapter 2
to a case of joint production. Chapter 4 gives some additional conditions
for the lens condition ( Deardorff (1994 )) to guarantee factor price
equalization, as well as a new sufficient condition to substitute the lens
condition: convex hull condition. Chapter 5 is a paper of mine published
on Review of International Economics (2003). In this chapter, it is proved
that the lens condition is sufficient for factor price equalization in the three-
good case and in the case where the rank of the factor use matrix is two.
Chapter 6 is out of a paper published on Pacific Economic Review (2009) .
In this chapter, infinite numbers of counter-examples are given to explain
why the lens condition is no longer sufficient for factor price equalization
when the number of goods is larger than three and the factor use matrix is
not of full rank. Chapter 7 is out of my paper published on Review of
International  Economics ( 2010 ). In this chapter, more general
counterexamples as well as two kinds of necessary and sufficient conditions

for factor price equalization are given to explain why the lens condition
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cannot imply factor price equalization. Chapter 8 is out of the joint paper
with Professor Shimomura published in the book titled International Trade
and Economic Dynamics. We have improved another famous theorem in
international trade: Kemp-Wan Theorem. It has been shown in this
theorem that by formation of a customs union, there may be a Pareto
improvement in the union under an intra-union income transfer. We prove
the existence of Pareto improvement in the union without the intra-union
income transfer.

At first, I am grateful to the leaders of our institute; Dean Ken Seng
Tan, Vice Deans Li Xiao Lin, Xu Jing Feng and Zhou Ming for
. supporting on the writing of this book. Thanks are due to my supervisor,
Professor Kazuo Nishimura of Kyoto University of Japan, for his guidance
and encouragement in my studies for more than ten years. This book also
as a memory to Professor Lotuke Iwahashi for his guidance in my doctor
course. Especially, I appreciate Professor Makoto Tawada of Nagoya
University for advising me to study this field, as well as for his guidance in

international trade for more than ten years.

Ling Qi
China Institute for Actuarial Science
Central University of Finance and Economics

January of 2011
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