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Problem 𝑃(𝜇) is Not Suitable for Dynamic Programming 

 Fundamental Obstacle
• The cost function contains [𝐸𝑋(𝑇)]2, which is nonseparable in the sense of dynamic 

programming.

• More generally, the term [𝐸𝑋(𝑇)]2 can be written as 𝑈(𝐸𝑋(𝑇)), where 𝑈 is a nonlinear 
utility function.

Why [𝐸𝑋(𝑇)]2 Does Not Fit the Dynamic Programming Framework
• Dynamic programming relies on the “smoothing property”:

𝐸 𝐸 𝑈 𝑥 𝑇 ℱ𝑚 ℱ𝑛 = 𝐸(𝑈[𝑥(𝑇)]|ℱ𝑛)

where ℱ𝑘, 𝑘 = 1,2, … and 𝑛 ≤ 𝑚.

• However, this does not hold for 𝑈[𝐸𝑥 𝑇 ]:

𝐸 𝑈 𝐸𝑥 𝑇 ℱ𝑚 ℱ𝑛 ≠ 𝑈 𝐸𝑥 𝑇 ℱ𝑚 .







Contents

1) Problem Formulation

2) Construction of an Auxiliary Problem

3) Solutions to General LQ Problems

4) Solution to the Auxiliary Problem

5) Efficient Frontier



General LQ Problem







Contents

1) Problem Formulation

2) Construction of an Auxiliary Problem

3) Solutions to General LQ Problems

4) Solution to the Auxiliary Problem

5) Efficient Frontier



𝐴(𝜇, 𝜆)
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𝑨(𝝁, 𝝀)

Solution
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Efficient frontier of (2.9)
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𝜎 ҧ𝑥(𝑇): standard deviation of the terminal wealthCapital Market Line

Price of Risk
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