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We consider s-criterial discrete variant of Markowitz's investment problem [1] with extreme
optimism criteria:

max
x∈X

max
i∈Nm

∑
j∈Nn

eijkxj, k ∈ Ns = {1, 2, . . . , s}, (1)

where eijk be an expected assessment of e�ciency (yield) of measure k ∈ Ns of investment
project j in the situation when the market is in state i; X ⊂ En = {0, 1}n be a set of all
admissible investment portfolios x = (x1, x2, . . . , xn), where xj = 1 if the project j ∈ Nn

is implemented, and xj = 0 otherwise. Pareto set of the investment problem (1) is denoted
by P s(E), where E = [eijk] ∈ Rm×n×s. We de�ne arbitrary H�older norm lp, 1 ≤ p ≤ ∞,
in spaces Rn and Rs, and the Chebyshev norm l∞ in the space Rm, i. e. by the norm of a
matrix E ∈ Rm×n×s is meant ‖E‖p∞p = ‖(‖E1‖p∞, ‖E2‖p∞, . . . , ‖Es‖p∞)‖p, where ‖Ek‖p∞ =
‖(‖e1k‖p, ‖e2k‖p, . . . , ‖emk‖p)‖∞, k ∈ Ns. Here Ek ∈ Rm×n is k-th cut of matrix E, eik =
(ei1k, ei2k, . . . , eink) is i-th row of that cut. As usual [2], the stability radius ρ(m,n, s, p) of the
problem (1) is de�ned as sup Ξ(p) if Ξ(p) 6= ∅. Otherwise we consider ρ(m,n, s, p) = 0. Here
Ξ(p) = {ε > 0 : ∀E ′ ∈ Ω(p) (P s(E + E ′) ⊆ P s(E))}, Ω(p) = {E ′ ∈ Rm×n×s : ‖E ′‖p∞p < ε}.

Theorem. For P s(E) 6= X, any m,n, s ∈ N and p ∈ [1,∞] for the stability radius the

following bounds are true

ϕ ≤ ρ(m,n, s, p) ≤ (ns)1/pψ,

where

ϕ = min
x/∈P s(E)

max
x′∈X(x,E)

min
k∈Ns

fk(x′)− fk(x)

‖x′‖q + ‖x‖q
, ψ = min

x/∈P s(E)
max

x′∈X(x,E)
min
k∈Ns

fk(x′)− fk(x)

‖x′ − x‖1
,

X(x,E) = {x′ ∈ P s(E) : f(x′) ≥ f(x) & f(x′) 6= f(x)}, f(x) = (f1(x), . . . , fs(x));

fk(x) = max
i∈Nm

∑
j∈Nn

eijkxj, k ∈ Ns; 1/p+ 1/q = 1.
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