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INTRODUCTION
First moment trading

• Common case: trading the mean
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INTRODUCTION
Black and Scholes (1973)

T - t ... time to maturity 

S ... spot price of the underlying asset 

K ... strike price

r … risk free interest rate

σ² ... volatility in the log-returns of the underlying 



INTRODUCTION
Options

• Po= f [(S-K), (T-t), σ²]
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INTRODUCTION
Option-strategy: Straddle

• Ps= f [(S-K), σ²]

The combination of 

a straddle and a 

future contract with 

the same 

expiration date and 

future price = K 

allows trading a 

derivative which

only depends on 

the underlying‘s σ²





DATA
Straddle
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• Trading the variance/kurtosis (higher moment trading)
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INTRODUCTION
Higher moment trading

Source: Thomson Reuters, own calculations

The combination of 

option strategies 

and 

future/foreward

contract with the 

same expiration 

date allows trading 

a derivative which

only depends on 

the underlying‘s σ²



DATA
Volatility Index
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DATA
Substantial leptokurtosis

Source: own calculations



DATA
Skewed volatility

The news impact

curve* for equity

markets is typically

skewed. Negative 

newsflow increases

the volatility

stronger than

positive one.

* Engle and Ng (1993)

Source: Engle and Ng (1993)



Model
First learning, then doing
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Model
ARCH

• ARCH (5)

DAX=C(1)+C(2)*DAX(-1)

GARCH = C(3) + C(4)*RESID(-1)^2 + C(5)*RESID(-2)^2 + C(6)*RESID(-3)^2 

+ C(7)*RESID(-4)^2 + C(8)*RESID(-5)^2



Model
Results

DAX=C(1)+C(2)*DAX(-1)

GARCH = C(3) + C(4)*RESID(-1)^2 + 

C(5)*RESID(-2)^2 + C(6)*RESID(-3)^2 + 

C(7)*RESID(-4)^2 + C(8)*RESID(-5)^2

Source: own calculations



Model
Estimated standard deviation

Source: own calculations



Model
Better in 2008
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Evaluation
The trading rule

• Evaluation period: 02/01/2008 – 21/12/2009 (515 trading days; daily 
market close of VDAX New)

• XOR strategy: always invested; either long or short, never neutral

• All in trading: always fully invested

• Long variance if the model forecasts the next day’s variance to 
increase, short variance if the model forecasts a decrease

• Stay long or short as long as the model tells you to



Evaluation
Trading signals
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Evaluation
Performance: better in 2008
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Evaluation
Too good to be true?

Sharpe (1966) ratio

2008 2009 Total

Performance (in % p.a.) 202 -14 61

Maximum (in % p.a.) 447 31 447

Minimum (in % p.a.) 0 -30 0

Sharpe ratio 30 -3 10.4

Source: own calculations



Conclusion
Too good to neglect

• The ARCH model is able to produce fairly realistic results for implied volatilities of 
options.

• The applied trading strategy (XOR) based on ARCH(5) generates an impressive 
performance.

• However, most of this performance is due to the strong increases in volatility during 
2008. A simple buy-and-hold would have resulted in a performance of 141% p.a. 
(XOR: 202% p.a.)

• 2009 XOR fails (-14% p.a.). However, a buy-and-hold would have resulted in a 
performance of -50% p.a. 

• The strategy is biased towards a long-position because the implied volatility of 
options is heavily skewed.

• There seems to be a structural break in the data.

• More dynamic estimation methods (rolling estimation window) may overcome these 
shortfalls.

• TARCH and other asymmetric ARCH models promise to be useful. These models 
adjust for the observed asymmetric shocks to volatility, which could increase the 
performance during an environment of decreasing volatility.
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APPENDIX
Option strategies


