
1

University of Zurich
Institute for Empirical Research in Economics

Prof. Dr. Thorsten Hens
IEW

Universität Zürich

NHH-Bergen

August 27th to September 9th 2003

Advanced Portfolio Theory

1. Introduction

2. Foundations from Portfolio Theory

3. Foundations from Asset Pricing Theory

4. Rational Choice: Expected Utility and Bayesian Updating

5. Choosing a Portfolio on a Random Walk: Diversification

6. Behavioral Portfolio Theory: Typical Pitfalls in Portfolio Choice

7. Choosing a Portfolio on a Mean-Reverting Process: Timing

8. Behavioral Hedge Funds: How to Profit by the Folly of others

9. Choosing a Portfolio on a GARCH process: Risk Management

10.Evolutionary Portfolio Theory: Survival of the Fittest at Wall Street

Contents



2

9. Choosing a Portfolio on a GARCH process: 
Risk Management

• Give Evidence

• Investing on a GARCH process

• Risk Management

• Crash Measures

GARCH-processes

Stochastic Processes

Chan (2002): Time Series Applications to Finance, Wiley.
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 1 we get a unit root process = random walk
       < 1 we get a mean reverting process.
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Visualizing Stochastic Processes (I)

1t t ty yµ ρ ε+ = + +

Visualizing Stochastic Processes (II)
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Returns of ABB and SMI

Stock Market Anomalies

• Irrational Exuberance and Crashes

• Autocorrelation

• Clustered Volatility

• Etc.
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Irrational Exuberance

South Sea Bubble
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Nasdaq Bubble

NASDAQ
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Nemax Bubble

NEMAX
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Famous Bubbles (1)

Famous Bubbles (2)
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Show Bachelier again
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SMI
Random-Walk

SMI vs. Random Walk
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Random Walk Hypothesis: Autocorrelation
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Random Walk Hypothesis: Clustered Volatility
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SMI-empirical
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Random Walk Hypothesis: Fat Tails

Loss Aversion and Volatility
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Key: the probability distribution on day t given what is known up to day t- 1
1987 Crash 10-42 versus 0.4 
-22%  Oct 19
Stable distribution, Longin J. Bus 96 stock prices, 105 years data, 
Frechet Distribution in tail F(y(y)=exp(-y*)
Source: Jackwert and Rubinstein, 1997

Cumulative probabilities of S&P500 returns

Value at Risk (VaR)
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VaR Efficient Frontier

Critique on VaR

• Portfoliotheory

• Spike the Firm

• CVaR as a better alternative
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Portfolio Theory

Arzner, Delbaen,Eber and Heath (1997):Thinking Coherently,
Risk Vol 10/ No 11 November 1997

To Spike the Firm

VaR is insensitive to a strategy that with a very small risk results in a catastrophic loss.
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Better Alternative:CVaR= E(x ( ))  x VaR α≤

CVaR is sensitive to spiking
Is good for portfolio building

Indicators for Crashes
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Indicators for Crashes

Crash Indicator Measure
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Crash Measure

Stochastic Programming Approach

• Two scenarios

• Mean-Variance Tage ausbauen
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The Greenspan Hedge

Correlation US Bond Stocks
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Changing Expected Equity Returns

Changing Risk Aversion


