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Maximization of the CV@R

CV@R definition

Portfolio return target

Portfolio return definition

Slack variables must be positive

Portfolio allocation must be positive

Portfolio weights sum to one
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−𝑎 + 𝑤𝑠 + 𝑧𝑠 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛
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−𝑎 + 𝑤𝑠 + 𝑧𝑠 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛
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𝑤𝑠−𝑤
0 𝑖 𝑥𝑖 ⋅ 𝜌𝑖,𝑠 = 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛
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𝑤𝑠−𝑤
0 𝑖 𝑥𝑖 ⋅ 𝜌𝑖,𝑠 = 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛

𝑤1 − 𝑥1𝑤
0𝜌1,1 − 𝑥2𝑤

0𝜌2,1 −⋯− 𝑥𝑛𝑤
0𝜌𝑛,1 ≥ 0 0 + 1 + 0 +⋯+ 0 + 0 + 0 +⋯+ 0 − 𝑤0𝜌1,1 −⋯−𝑤0𝜌𝑛,1 ≥ 0

𝑤2 − 𝑥1𝑤
0𝜌1,2 − 𝑥2𝑤

0𝜌2,2 −⋯− 𝑥𝑛𝑤
0𝜌𝑛,2 ≥ 0 0 + 0 + 1 +⋯+ 0 + 0 + 0 +⋯+ 0 − 𝑤0𝜌1,2 −⋯−𝑤0𝜌𝑛,2 ≥ 0

𝑤𝑆 − 𝑥1𝑤
0𝜌1,𝑆 − 𝑥2𝑤

0𝜌2,𝑆 −⋯− 𝑥𝑛𝑤
0𝜌𝑛,𝑆 ≥ 0 0 + 0 + 0 +⋯+ 1 + 0 + 0 +⋯+ 0 − 𝑤0𝜌1,𝑆 −⋯−𝑤0𝜌𝑛,𝑆 ≥ 0
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𝑆 𝑆 𝑛
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𝑧𝑠 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛
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𝑧𝑠 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛

𝑧1 ≥ 0 0 + 0 +⋯+ 0 + 1 + 0 +⋯+ 0 + 0 +⋯+ 0 ≥ 0

𝑧2 ≥ 0 0 + 0 +⋯+ 0 + 0 + 1 +⋯+ 0 + 0 +⋯+ 0 ≥ 0

𝑧𝑆 ≥ 0 0 + 0 +⋯+ 0 + 0 + 0 +⋯+ 1 + 0 +⋯+ 0 ≥ 0
{ { {

𝑆 𝑆 𝑛
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𝑥𝑖 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛
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𝑥𝑖 ≥ 0

Variables: 𝑎,𝑤1, 𝑤2, … , 𝑤𝑆, 𝑧1, 𝑧2, … , 𝑧𝑆, 𝑥1, 𝑥2, … , 𝑥𝑛

𝑥1 ≥ 0 0 + 0 +⋯+ 0 + 0 +⋯+ 0 + 1 + 0 +⋯+ 0 ≥ 0

𝑥2 ≥ 0 0 + 0 +⋯+ 0 + 0 +⋯+ 0 + 0 + 1 +⋯+ 0 ≥ 0

𝑥𝑛 ≥ 0 0 + 0 +⋯+ 0 + 0 +⋯+ 0 + 0 + 0 +⋯+ 1 ≥ 0
{ { {

𝑆 𝑆 𝑛



Good luck!


