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Estimating Radial and Nonradial Technical Efficiency

Measures : Application to Japanese Regional Banks

Akira KUNIKATA

Abstract

Most of the empirical literature on the nonparametric measurement of technical
efficiency is based on the radial measures defining input-based technical efficiency
one minus the maximum equiproportionate reduction in all inputs that still allows
production of the observed level of outputs. However, the radial model will over-
estimate efficiency because it ignores the presence of input and/or output nonradial
slacks at the optimal solution of relevant linear programming problem. Therefore,
this article adopts the radial model and two nonradial models to estimate the
relative efficiency of 45 Japanese banks in the fiscal year ended March 2008.
Using Tobit analysis, we consider the effects of bank size, soundness, market
power, and location on the efficiency scores from three models.

The following observations can be made. First, the efficiency scores are not
drawn from a single population. Second, the radial and nonradial models generate
quite similar rankings of banks by their efficiency scores. Third, while rank-order
correlations among the efficiency scores and standard nonfrontier performance
measures are significantly positive, the radial measure is weakly related to the
standard performance measures. Finally, larger and sounder banks have higher

levels of technical efficiency.
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