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Productivity growth plays an essential role in both micro— and macro—economics, as it reflects the long—
term improvements in production and operations at the firm, industry, and economy-wide levels. There is
a wide variety of measures of productivity change, but the Malmquist-type indices are particularly
noteworthy because of its widespread use in the literature on productivity. The essential characteristic
of Malmquist—type indices is its dynamic view of efficiency, whereas the original efficiency analysis
has been mostly static. Therefore, the thesis covers both the theoretical and practical topics of
efficiency and productivity analysis to estimate the productivity change with Malmquist—type indices.
The primary analyzing approach of this thesis is nonparametric in the sense that the measurement of the
production frontier is entirely based on the observed input-output data. The thesis extends the
theoretical and practical framework of two principle nonparametric methods involved: Data Envelopment
Analysis (DEA) and Stochastic Nonparametric Envelopment of Data (StoNED). Based on the theory of DEA, a
new efficiency concept is developed: allocative efficiency regarding profit-ratio maximization. The
derived efficiency is then used to construct a novel comprehensive productivity index: a profit-ratio
change index. Meanwhile, based on the theory of StoNED, a stochastic nonparametric estimation of
Malmquist—type indices is also proposed to account for the impact of noise. The main contributions of
this thesis include the following: (1) a new scheme of allocative efficiency, which provides a
comprehensive understanding of the sources of inefficiency in inputs and outputs, (2) a new Malmquist—
type index termed profit-ratio change index, which gives a full picture of the sources of productivity
change in the sense that the impact of allocative efficiency changes is incorporated, (3) a new panel-—
data model for estimating the Malmquist-type indices under stochastic noise, which addressed the issues
of inconsistent inefficiency and measurement issues of intertemporal inefficiency. Further, the merits
of the proposed methods and the validity of the evaluation results have been illustrated by analyzing
the efficiency and productivity change of samples of 37 Japanese securities companies and 101 Japanese
regional banks, respectively. These results provide realistic projections and policy implications for
improving the productive performance

Keywords: Productivity growth; Malmquist—type indices; Data Envelopment Analysis (DEA); Stochastic
Nonparametric Envelopment of Data (StoNED); nonparametric approach; Japanese banking data set.
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