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In this paper we generalize the result of [3], where the problem of mini-
mization of the square root functional

f1(x)= µ
T
x+ λ

√
xTΣx, λ > 0, (1)

subject to a number of linear constraints, was considered. Here µ,is n × 1
vector and Σ = (σij)

n
i,j=1 is n × n positive definite matrix. More precisely,

let B = (bij)
m,n
i,j=1 be m × n, m < n, rectangular matrix of full rank and c

be some m×1 vector. The cited paper provides the conditions under which
the problem of minimization of function (1), subject to the system of affine
constraints,

Bx = c, (2)

has a solution. In addition an explicit closed form solution is outlined.
The current paper essentially attempts to extend the results of [3] in the

following direction. Instead of goal function (1), we consider a more general
function

f(x) = µTx+ λs(xTΣx), λ > 0, (3)

where s(x) is defined on [0,∞) and is positive and differentiable on (0,∞).
Important examples of functional (3) are

f(x) = µTx+ λ(xTΣx)β, 1/2 ≤ β

and

f(x) = µTx+ λ0
√
xTΣx+

l∑

k=1

λk(x
TΣx)k,λk > 0, k = 0, 1, ..., l,

(the case l = 1, i.e., f(x) = µTx+ λ0
√
xTΣx+ λ1xTΣx was considered in

[4], where the tail mean-variance principle was introduced).
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The problem of minimization of (3), subject to system of linear equality
constraints, has many applications, among which are those related to risk
management in financial economics. In the special case when s(x) = x,

f(x) = µTx+ λxTΣx, (4)

the problem reduces to the classical and well documented mean-variance
optimal portfolio selection (see [1] ). Here vector x is interpreted as the
weights of portfolio return R = xTX, whereX = (X1, ..., Xn)

T is a vector of
random variables-returns with expectations EX = (EX1, ..., EXn)

T = −µ
and covariation matrix

cov(X) = E(X−EX)(X−EX)T = Σ.

Function (4) is simply

f(x) = E(−R)+λV ar(R), (5)

where V ar(R) is the variance of R, which is called the variance premium
(see [2], Entry: Premium principles). For s(x) =

√
x function (3) has a

special meaning in Actuarial science: it is the standard deviation premium
because it can be rewritten as follows

f(x) = −E(R) + λ
√
V ar(R).

In this note, we obtain conditions under which the solution of minimiza-
tion of (3) exists, and show how the solution can be explicitly computed.
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