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Learning goals
• Interpret solutions
• Analyze solutions
• Recognize the optimization 

process

Summary of the 
Optimization Process



• Output:

min x

>Qx

s.t. e

>
x = 1.0,

r̄

>
x � rmin,

x � 0

Python 2.7 Code for Optimization



Solution of Optimization Model
• Investment: MSFT: $582.8  V: $204.3 and WMT: $212.9

• The expected monthly return on our $1000 investment is $20, and its 
standard deviation is  $38.3

• Thus if the end-of-month wealth is assumed to be Normal distributed 
about the mean $1020.00, the ±3σ  range of the end-of-month wealth 
is between $905.1 and $1136.4



Solution Analysis
• This involves inferring the actual decisions from the solution to the 

optimization model of the decision problem.
• Note that the optimization process involves various approximations 

and assumptions at modeling, data collection, and solution stage.
• It is crucial to check the solution for robustness and sensitivity to the 

underlying approximations.
• This step can be quite subjective and requires a clear understanding 

of the real problem and its surrounding circumstances.



• Recall our optimal investment is: 
MSFT: $582.8  V: $204.3 and WMT: $212.9

• From the last row of the data file the current 
prices are: 
MSFT: $74.77 V: $103.52 and WMT: $78.07

• In numbers of shares:
MSFT: 7.79 V: 1.97 and WMT: 2.73

• Shares are only traded in whole numbers. We 
need to convert this solution to an 
implementable one.

Solution Analysis (contd.)



Optimization Process

• No clear-cut recipe
• Lots of feedbacks and iterations
• Approximations and assumptions involved at each stage
• Success requires good understanding of the actual problem



• We got a sample view of the 
optimization process for a portfolio 
design example

• The optimization process involves 
understanding the decision problem, 
building a model, analyzing data, 
solving the model and analyzing the 
solution

• Very important to be aware of the 
assumptions made each stage

Summary


