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Productivity is one of the main drivers of economic sustainable developments and given its
importance should be evaluated from a wide perspective. This is especially so where economies
face nonlinear changes which can influence the shapes of production functions. In such cases
therefore, productivity needs to be calculated by use of a model which corresponds to the nature
of these changes.

In the real world, economic activities and production activities have sometimes faced nonlinear
changes with occurring large shocks, such as economic crises and natural disasters. The fact has
been widely acknowledged empirically but not been acknowledged theoretically. This thesis
clarifies the mechanism by developing an appropriate model. The nonlinear transition
movements in our economy indicate the importance to develop a nonparametric model, which
does not presume a specific parametric production function like the existing parametric models,
in order to estimate the phenomena. Therefore, this thesis investigates a nonparametric and time
series analysis method, which allows the evaluation of productivity, by applying the Data
Envelopment Analysis (DEA) approach. The developed model is a general one and can be
applied to explain the economic and production activities. Through the analyses of the Japanese
economy, its productivity can be accurately grasped and the results would indicate some
implications for the economy. The discussion implies that Japan, whose aging society holds
downward pressures for its economic growth, has to improve its productivity in order to increase
its economic growth and competitive power in the world.

This thesis is set out as follows. Chapter 1 provides the introduction and the motivation behind
this study. The main topic of Chapter 2 is the nonlinear transition mechanism of production. A
new model is constructed to show the jumping process in production. Using empirical data
drawn from Japanese manufacturing sectors and the constructed model, it searches for the
presence of the nonlinear transition process. Chapter 3 has estimations of productivity based on a
nonparametric approach. It describes the construction of a new time series analysis method
—DEA time series analysis— for calculating productivity using a nonparametric approach. The
model combines the idea in the Kalman filter and the Markov switching for arranging data, and it
succeeds in overcoming the disadvantages for time series analysis in usual nonparametric
approaches. It also has an empirical study for the Japanese manufacturing sectors, based on the
constructed time series analysis method. Chapter 4 shows some practical applications of the
DEA model. The DEA model introduced in Chapter 3 is applicable to a broad field of studies.
This chapter includes an estimation model of turning points of business cycle and a prediction
model of bank failure which are exercises for using the DEA approach. Chapter 5 concludes the
thesis by summarizing the findings, discussing some extensions, and proposing suggestions for
future studies.






