Accepted Manuscript

Journal of
BANKING
& FINANCE

Value at Risk and Expected Shortfall based on Gram-Charlier-like
expansions.

Maria Grazia Zoia, Paola Biffi, Federica Nicolussi

Pl S0378-4266(18)30119-5

DOI: 10.1016/j.jbankfin.2018.06.001 =
Reference: JBF 5361 =
To appear in: Journal of Banking and Finance

Received date: 17 October 2017

Revised date: 23 May 2018

Accepted date: 2 June 2018

Please cite this article as: Maria Grazia Zoia, Paola Biffi, Federica Nicolussi, Value at Risk and Ex-
pected Shortfall based on Gram-Charlier-like expansions., Journal of Banking and Finance (2018), doi:
10.1016/j.jbankfin.2018.06.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jbankfin.2018.06.001
https://doi.org/10.1016/j.jbankfin.2018.06.001

Value at Risk and Expected Shortfall based on
Gram-Charlier-like expansions.

Maria Grazia Zoia®*, Paola Biffi*, Federica Nicolussi®

@ Universita Cattolica del Sacro Cuore, Largo Gemelli 1, 20123 Milano, Italy
b Universita degli Studi di Milano Bicocca, Piazza dell’Ateneo Nuovo 1, 20126 Milano/Ttaly

Abstract

This paper offers a new approach to modeling the distribution“ef’a portfolio
composed of either asset returns or insurance losses. “To_capture the leptokur-
tosis, which is inherent in most financial series;” data are modeled by using
Gram—Charlier (GC') expansions. Since we are.interested in operating with sev-
eral series simultaneously, the distribution of the'sum of GC' random variables is
derived. This latter turns out to be a tail-sensitive density, suitable for modeling
the distribution of a portfolio return-losses and, accordingly, can be conveniently
adopted for computing risk measures Such as the value at risk and the expected
shortfall as well as some performance measures based on its partial moments.
The closed form expressions of these risk measures are derived for cases when
the density of a portfolio isjthe sum of GC' expansions, either with the same or
different kurtosis.. An empirical application of this approach to a portfolio of
financial agset indexes provides evidence of the comparative effectiveness of this
technigtie in"eomputing risk measures, both in and out of the sample period.
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