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Abstract

Characteristic functions provide a natural computational interface
between probability models and statistical inference, especially when
densities or distribution functions are unavailable in closed form or are
numerically cumbersome. This lecture first gives a brief overview of
characteristic-function computation and numerical inversion as imple-
mented in the MATLAB CharFunTool [?], including numerical algo-
rithms for univariate and bivariate distributional calculations [?].

These computational tools provide a natural basis for extending
characteristic-function methods from probability-distribution evalua-
tion to statistical inference based on empirical characteristic functions.

The main part is devoted to a recently developed goodness-of-fit
test for multivariate logistic distributions [?], illustrating how the com-
putational methodology underlying CharFunTool can be extended from
distributional calculations to statistical inference. After affine stan-
dardization of the observations, the test compares the empirical char-
acteristic function with the theoretical characteristic function of the
standard multivariate logistic model through a weighted L2 distance.
Its implementation combines numerical characteristic-function calcu-
lations and Monte Carlo methods with an analytical reduction of the
defining multidimensional integral.

Radial symmetry and Fourier/Hankel-transform techniques lead to
an explicit and computationally efficient statistic, while characteristic-
function algorithms developed within the CharFunTool framework sup-
port multivariate distributional calculations, simulation, and visual-
ization. The procedure is affine invariant, its asymptotic behaviour is
established under the null hypothesis and contiguous alternatives, and
finite-sample critical values are obtained by Monte Carlo calibration.

Simulation studies show accurate size and strong power relative to
multivariate Kolmogorov–Smirnov, energy, and chi-square procedures,
particularly under heavy-tailed and higher-dimensional alternatives.
Applications to bivariate educational test scores and four-dimensional
Iris measurements illustrate practical model validation. The presenta-
tion emphasizes a broader message: characteristic functions can serve
not only as theoretical descriptors of distributions, but also as an effec-
tive computational route from probabilistic modelling and numerical
distribution theory to implementable multivariate statistical inference.
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