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X1 (τk ) = X1 (τk −) − ∆k − C(∆k ),
X2 (τk ) = X2 (τk −) + ∆k .
where Λ = {(τk , ∆k )}k∈N denotes the trading strategy with
• {τk }k∈N are the trading dates (stopping times; increasing) and
• {∆k }k∈N the transaction volumes (F(τk )-measurable).
The solvency region is defined as S , [0, ∞)2 . The liquidation value L(x) of a
solvent portfolio x ∈ S is defined as
+
L(x) , x1 + x2 − C(−x2 ) .

The Optimization Criterion
The objective is to maximize expected utility of terminal wealth, i.e.
h 
i
Λ
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Λ
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We model the investor’s preferences by a (positive) power utility function
U : [0, ∞) → R,

` 7→ U (`) ,

1 p
`
p

with p ∈ (0, 1).

Related Literature: B./Christensen (2019), Altarovici/Reppen/Soner (2017), Feodoria (2016),
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(H3) h satisfies the terminal condition h(T, x) = U (L(x)),
(H4) h satisfies the growth condition h(t, x) ≤ K(1 + |x|p ) for some K > 0.
The pointwise infimum of H is denoted by V and we expect that V = V.
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Suppose that the pointwise infimum V is continuous. For each initial datum (t, x) ∈ [0, T ) × S, define a candidate optimal strategy Λ∗ in terms of
the intervention and continuation regions


V = MV
and
V > MV .
Then Λ∗ ∈ A(t, x) is optimal and V(t, x) = V(t, x).

Note: V is upper semicontinuous as the infimum of upper semicontinuous functions. How can we show that it is continuous?

Related Literature: Christensen (2014), B./Christensen/Seifried (2017), B./Christensen (2019).
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The DPE for our problem takes the form of quasi-variational inequalities (QVIs):

min −∂t V(t, x) − LV(t, x), V(t, x) − MV(t, x) = 0,
where L is the infinitesimal generator of the uncontrolled portfolio process
LV(t, x) , rx1 ∂x1 V(t, x) + µx2 ∂x2 V(t, x) + 12 σ 2 x22 ∂x22 ,x2 V(t, x).
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. The verification theorem now yields optimal strategies and V = V.
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