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Please cite this article as: Sak, H., Başoğlu, İ., Efficient randomized quasi-Monte Carlo methods
for portfolio market risk. Insurance: Mathematics and Economics (2017),
http://dx.doi.org/10.1016/j.insmatheco.2017.07.001

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.

http://dx.doi.org/10.1016/j.insmatheco.2017.07.001


Efficient Randomized Quasi-Monte Carlo Methods For

Portfolio Market Risk

March 6, 2017

Halis Sak 1

International Business School Suzhou (IBSS) and Department of Mathematical Sciences,
Xi’an Jiaotong-Liverpool University, Suzhou, China
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Abstract

We consider the problem of simulating loss probabilities and conditional excesses for
linear asset portfolios under the t-copula model. Although in the literature on market
risk management there are papers proposing efficient variance reduction methods for
Monte Carlo simulation of portfolio market risk, there is no paper discussing combining
the randomized quasi-Monte Carlo method with variance reduction techniques. In
this paper, we combine the randomized quasi-Monte Carlo method with importance
sampling and stratified importance sampling. Numerical results for realistic portfolio
examples suggest that replacing pseudorandom numbers (Monte Carlo) with quasi-
random sequences (quasi-Monte Carlo) in the simulations increases the robustness
of the estimates once we reduce the effective dimension and the impact of the non-
smoothness of the integrands.
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1 Introduction

Market risk management deals with the estimation of loss distribution of a portfolio of
assets over a fixed time horizon. The widely used risk measures Value-at-Risk (VaR) and
expected shortfall require accurate estimates of loss probability and conditional excess un-
der a realistic model that captures dependence structure of the log-returns of multiple
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