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Introduction

It is naturally useful to compare two normally or elliptically

symmetric distributed random vectors by some stochastic orders.
Stochastic orderings of multivariate normal random vectors have
been carried out by Mosler (1984), Scarsini (1998), Miuller
(2001) and Arlotto and Scarsini (2009) among others. Landsman
and Tsanakas (2006) studied conditions under which bivariate
elliptical distributions are classified. Recently, Pan et al. (2016)
provided more general results for the multivariate elliptical
distributions.
There are numerous situations where the assumption of
normality or the property of elliptically symmetric is violated in
terms of the fluctuations exhibited in the data histogram. Several
examples of such cases have been presented by Genton (2004).
Due to the deficiency of the elliptical distributions in capturing
the skewness arisen out of any data set in practice, consideration
of more general flexible distributions is thought to be impressive.
The multivariate normal distribution holds at the disposal of the
huge class of the mean-variance mixtures of multivariate normal
distribution in the case when the mixing distribution is allowed
to be a special one. The Generalized Hyperbolic (GH) family of
distributions, introduced by Barndorff-Nielsen and Blaesild
(1981), comes up with the Normal mean-variance mixture
distribution as a particular case. Recently, the GH distributions
have been applied by many researchers to fit financial data; see,
for example, Rydberg (1999), Bibby and Sorensen (2003) and
Cont and Tankov (2004).

Material and methods

In this paper, using some hessian stochastic orderings, we
compare random vectors having generalized hyperbolic
distributions. By considering the random vectors from the
generalized hyperbolic distributions, we derive necessary and/or
sufficient conditions for their comparisons on the basis of the
hessian stochastic orderings. By virtue of some concepts
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established on the basis of closed convex cones and their duals, a
number of necessary and sufficient conditions for the convex, the
supermodular, the directionally convex, the componentwise
convex, the copositive and the completely positive stochastic
orderings are acquired.
Results and discussion

It is verified that the linear convex order and the positive linear
convex order correspond with some kinds of hessian orderings.
The linear orderings are considered to be appropriate because of
the substantial reduction in the dimension they make as to their
multivariate counterparts. The results can be potentially applied
to the Normal Mean-variance mixture family of distributions. In
a special case, stochastic orders for the symmetric GH and the
scale mixture of the multivariate normal (SMN) distributions are
characterized. It is noteworthy that some of the achieved results
related to the SMN family are new as they have not been attained
by Pan et al. (2016) for the elliptical families.
In terms of copulas induced by the GH family, dependence
orderings of GH distributions with fixed marginal distributions
are fulfilled by the hessian stochastic orderings. Interpretations of
the results in a number of insurance and economic applications
have been rendered.
We characterize the riskiness of portfolios by ordering the
average of their correlations, in the sense of the stop-loss order.
The elliptical distributions do not inspire such property as the
frequency curves of components exhibit skewed trends. Dhaene
and Goovaerts (1996) showed that riskiness of a portfolio
consisting of two positive random variables increases, in the
sense of the stop-loss order when two risks become more
correlated. Landsman and Tsanakas (2006) derived an analogues
result for the bivariate elliptical distributions. The results
undertaken can be useful for slightly broader audiences as the
considered the family of distributions entertain arbitrary values
in their domain, the dimension, the skewness and the kurtosis.

Conclusion

The following conclusions were drawn from this research.
* The positive linear convex order and the supermodular order
are equivalent.
* The riskiness of a generalized hyperbolic distributed portfolio,
in the sense of the stop-loss order, increases (decreases) as the
average of correlations of portfolio increases (decreases) and vice
versa.
« In terms of copulas generated by the GH family, dependence
orderings among GH distributions with fixed marginal are
characterized by the hessian stochastic orderings.
* By considering two random bundles of commodities sharing
the GH-generated copula signalized by a common unknown price
vector, the bundle with less correlated components is preferred,
as a result of the less riskiness it brings into account.
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