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4 Types of Retirement Planning

• Government-sponsored Plans: 
Social Security plan

• Individual plans: 
IRAs and Roth IRAs

• Company-sponsored plans: 401k

• Annuities
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How to choose the best portfolio? 

Consider: The expected return on the portfolio

The STDEV of portfolio’s return, 
which indicates the risk of the 
portfolio.



Three Portfolio Propositions

Portfolio I:
Risk Neutral

Portfolio III:
Risk Free

Portfolio II: 
Risky

CD 50% + GE 30% + IBM 20% 

CD 20% + GE 20% + IBM 60% 

CD 100% 
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Assumptions and Constraints

Assumptions • Historical database were used to 
predict the future.

• Choose put option as hedging method 
for GE and call option for IBM.

• Taxes aren’t taken into account



Assumptions and Constraints

Constraints 
• Global economy suffers from 
financial meltdown.

• Simulated in one year span,
static model, crossing the time 
horizon.

• Limited function of @ Risk package



Data Collection

• Historical daily average stock prices (2008-2009) 
from Yahoo Finance

• Volatility and variation from the correlation matrix



Simulation of Distribution of Stock Price

GE Stock Price:

Uniform 
Distribution 



Simulation of Distribution of Stock Price

IBM Stock Price:

Geometric
Random Walk
Distribution 



Simulation GE Return with/without Option

Higher Return:
Using 

Put Option 



Simulation IBM Return with/without Option

Higher Return:

Not using 
call options 



Simulation Proposition for two Portfolios

Return of Portfolio I Y1=0.5*R1 +0.3*R2+0.2*R3

Return of Portfolio II Y2=0.2*R1 +0.2*R2+0.6*R3



Simulation Graphic Results

Return of Portfolio I Return of Portfolio II
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Portfolio I Results Analysis

• Mean return =1.3%

• 90% Confidence Interval
return = 0.9% to 1.8%

• Ideal for the less risk
tolerant investors who has
shorter investment horizon.

Risk Neutral Portfolio:
CD 50%+GE 30%+
IBM 20% 



Portfolio II Results Analysis

• Mean return =2%

• 90% Confidence Interval
return = 0.75% to 3.25%

• Ideal for the risk takers, who
are younger investors with 
longer investment horizon.

Risky Portfolio:
CD 20%+GE 20%+
IBM 60%



Portfolio III Analysis

• Point Estimation =1.73%

• Ideal for the most risk 
averse investors who are
getting old with the 
shortest investment 
horizon.

100% Risk Free 
Certified Deposit



Simulation Results Analysis

Advantages • Easy to generate unlimited different 
market scenarios

• A probability test instead of certainty

• Could simulate multiple sources of 
uncertainty

Conclusion: Monte Carlo Simulation 
in Financial Modeling



Simulation Results AnalysisConclusion: Monte Carlo Simulation 
in Financial Modeling

Disadvantages • Use historical data for volatility & 
correlations etc.

• Sampling Variations 

• Computationally intensive



Simulation Results AnalysisConclusion: Monte Carlo Simulation 
in Financial Modeling

Odds-On 
Imperfection

“Failing to gauge extreme events at the 
tail end of the distribution, Monte Carlo 
financial models often gave big 
institutions, as well as small investors, 
a false sense of security.”

----Wall Street Journal May 05. 2009



Simulation Results AnalysisSimulation Is More of an Art 
Than a Science

Thank You!
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