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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Asymptotic approximations of the distribution of the test statistics for contingency tables
and its applications

Name: Takasumi KOBE

This thesis comprises 7 chapters. ¢-divergence statistics for the test for symmetry in
square contingency table and test for jointly independence in three dimensional contingency tables
are considered, respectively. ¢-divergence statistic includes the power divergence statistic as a
special case. Asymptotic approximations of the distribution of ¢-divergence statistics based on
asymptotic expansion are derived and transformed statistics based on the approximations are
proposed. Furthermore, the approximation and the transformation are applied to power
divergence statistics. In addition, by numerical comparison, it is shown that the transformed
statistics perform well for a small sample.

Chapter 1 gives a general introduction of some distributions models in contingency tables
and ¢-divergence statistic and power divergence statistic. In addition, asymptotic properties for
each statistics are surveyed.

In Chapter 2, formularizations of relation in contingency tables are discussed.

Chapter 3 considers test of symmetry in square contingency table. An approximation for the
distribution of the ¢-divergence test statistics based on multivariate Edgeworth expansion is
derived.

Chapter 4 considers test of jointly independence in three dimensional contingency table. An
approximation for the distribution of the ¢-divergence test statistics based on multivariate
Edgeworth expansion is derived.

Chapter 5 proposes new transformed statistics based on the approximation derived in
Chapter 3 and Chapter 4, respectively.

Chapter 6 compares the performance of the proposed transformed power divergence
statistics with that of original power divergence statistics, numerically.

In Chapter 7, the results of this study were summarized.



