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3Department of Economics and Statistics, Linnaeus University, Sweden
4Department of Statistics, Lund University, Sweden

Abstract

The inverse of the standard estimate of covariance matrix is fre-
quently used in the portfolio theory to estimate the optimal portfolio
weights and related characteristics. For this problem, the distribution
of the linear transformation of the inverse is needed. We obtain this
distribution in the case when the sample size is smaller than the di-
mension, the underlying covariance matrix is singular, and the vectors
of returns are independent and normally distributed. For the result,
the distribution of the inverse of covariance estimate is needed and it
is derived and referred to as the singular inverse Wishart distribution.
We use these results to provide very useful stochastic representations
for the characteristics of the expected utility optimal portfolio. Using
these stochastic representations, we derive the moments of higher or-
der of the estimated expected return and the estimated variance of the
expected utility optimal portfolio. Another line of applications leads to
their asymptotic distributions obtained in the high-dimensional setting.
Via a simulation study, it is shown that the derived high-dimensional
asymptotic distributions provide good approximations of the exact ones
even for moderate sample sizes.

The talk is based on papers [1] and [2].
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