
Different Approaches to
Risk Estimation in Portfolio Theory
Almira Biglova, Sergio Ortobelli, Svetlozar Rachev, and Stoyan Stoyanov

ALMIRA BIGLOVA is :i researcher

;it the Institute ot Econonietncs,
Suristics and Mathematical Finance
of the University' ot Karlsruhe m
Karlsrulic. (ieniiany.
almira.higlova@

statistik.uni-karlsruhe.de

S E R G I O O R T O B E L U is A researcher

at the MSIA Department at the
University of Bergamo in Ber-
gamo. Italy.
si)l@ unibg.it

SVETLOZAR RACHEV k a profes-

sor of econometrics, statistics, and
mathematical fitiance at the School
of Economics and Business Engi-
neering of the University of Karls-
ruhe, and Jt the University of
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A
lmost forty years ago, Sharpc [1966] developed
a measure then called reward-to-variability
tor evaluating and predicting the performance
ot^mutiul fund managers. Under the name of

the Sharpe ratio, it has become one ot the most popular
indexes in practical application.

Although the Sharpe ratio is fully compatible with
normally distributed returns (or, in general, with ellip-
tical returns), it will lead to incorrect investment deci-
sions when returns present kurtosis or skewness (see,
among others, Leland [1999| and Bernardo and Ledoit
|20(K)J). Specitlcally, returns on assets exhibit heavy tails,
and many researchers recognize the limitations of this per-
formance measure (see Ortobelli et al. [2003]}.

Several alternatives to the Sharpe ratio for optitnal
porttolio selection have beeti proposed such as the niini-
inax ratio, the stable ratio, the mean absolute deviation
ratio, the Farinelli-Tibiletti ratio, and the Sortino-Satchell
ratio; see Young 11998], Ortobelli et al. [2003a, 2003b],
FarineUi and Tibiletti [2003a, 2003b], Sharpe [1994[,
Dowd [2001], Sortino |2000], Pedersen and Satchell
[2002], Szeg5 [20041, and Uryasev [2000]. All these per-
formance measures are theoretically valid and lead to
different optimal solutions, so it is unclear how an investor
should decide on a criterion.

Our goal is to find a criterion whose application
would lead to correct investment decisions in the case of
heavy-tail distributed returns. We use an ex post analysis
considering recent historical data. In our study period,
stock returns were volatile and tar from normally (Gaus-

F A I I 311114 uUll-NAi OF POUTFOIIO MANAGEMENT 103


