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Abstract. Let P be a probability measure and H ⊆ L∞(P) be a linear subspace
and 0 < c ≤ 1 ≤ C real constants. Then we give a relatively computable criterion
whether or not there exists a H-annihilating probability measure Q ∼ P equivalent
to P with density c ≤ dQ/dP ≤ C. In fact we also prove a version where L∞(P) is
replaced by C(K) for a compact Hausdorff space K.
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1. Introduction. In the theory of finance there exists an import theorem which
is well-known under “the fundamental theorem of asset pricing”. Mathematically
spoken the following question is a central building block for its solution. One has
given a probability measure P, a subspace H ⊆ L∞(P), say, and the question is
whether there exists an equivalent probability measure Q ∼ P such that

∫
fdQ = 0

for all f ∈ H (Q is H-annihilating).
This question and its answers, in connection with stochastic processes, are well

discussed and a heap of papers deals with them (samples are [1, 2, 3, 4, 5, 6, 8, 9]).
However, we think a pure mathematical aspect of this building can be enriched,
for we asked for H-annihilating, equivalent probability measures with constraint
on the density function dQ/dP. We obtained Theorem 1.1 below.

For an integrable function f let I(f) =
∫

fdP. If I(f) ≤ 0, then let G(f) be the
unique real number essinff ≤ δ ≤ 0 such that

∫
f ∨ δdP = 0.

Theorem 1.1. Let P be probability measure, H ⊆ L∞(P) a linear subspace and
0 < c ≤ 1 ≤ C real constants. Then there exists a H-annihilating equivalent
probability measure Q ∼ P such that c ≤ dQ/dP ≤ C if and only if for all f ∈ H
and all α ∈ [I(f), esssupf ] one has

0 ≤ (C − 1)α + (c − 1)G(f − α) − CI(f).

It is easy to check that the criterion is positive homogenous, i.e. the inequality
is true for f ∈ L∞(P) and all α iff it is valid for λf (λ > 0) and all α. In consequence
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