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INTRODUCTION

First moment trading
« Common case: trading the mean
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INTRODUCTION
Black and Scholes (1973)

C(S,t) = SN(d;) — Ke """ N(d,)
In(2) + (r+ Z)(T - t)

i =
' a1l —1
dg:dl—UVT—t.

T -1... time to maturity

S ... spot price of the underlying asset
K ... strike price

r ... risk free interest rate
o2 ... volatility in the log-returns of the underlying
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INTRODUCTION
Options
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INTRODUCTION
Option-strategy: Straddle

* PS= f [(S_K)s 0'2]

Profit or Loss (5)

Met effect of a long position
in both a call and a put with

u./thun same strike price and
expiration date

Call Only

Stock Price (5)

_— e e o

Strike Price
————— e Put Only

Copyright 2003 - Investopedia.com

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 0?2
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DATA
Straddle
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INTRODUCTION

Higher moment trading

 Trading the variance/kurtosis (higher moment trading)
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Volatility Index
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DATA

Substantial leptokurtosis
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DATA
Skewed volatility

Volatility The news impact
curve* for equity
markets is typically
skewed. Negative
newsflow increases
the volatility
stronger than
positive one.

News

* Engle and Ng (1993)

Source: Engle and Ng (1993)




Model

First learning, then doing
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Model
ARCH
. ARCH (5)
Wy = E:r’f‘l_st
. B . q .
*'3":E =Wt M .-"5}'1‘?:3_1"‘ > flfff_f
j=1 i=1

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

Coefficient  Std. Error  z-Statistic Froh.
(1) 31892 5147713 0BOE07Y 05445
C2) 1.000033  0.001030  S971.1809  0.0000

“arlance Eqguation

C 1406852 1417636 9916876  0.0000
ARCH) 0071265 0022512 2793369  0.0052
ARCHZ) 0164288 0032453 5062313  0.0000
ARCH(3) 0179202 0031037 5785610  0.0000
ARCH(4) 0189750 0033745 5623094  0.0000
ARCH(E) 0477770 0039528  4.497356  0.0000
R-squared 0997619  Mean dependent var 5284363
Adjusted R-squared 0937611 5.0 dependent war 1491.732
=.E. of regression 7291047 Akaike info criterion 11.21215
=um sgquared resid 11519633 Schwarz criterion 11.23306
Log likelihood 1218521 Durbin-Watsaon stat 2.045341

Source: own calculations

Dependent Wariable: DAX

Method: ML - ARCH (BHHH)

Date: 012010 Time: 16:36

sample: 2000 4174

Included observations: 2175

Convergence achieved after 15 iterations
Bollerslew-Wooldrige robust standard errors & covariance
“ariance backoast: ON

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

Estimated standard deviation
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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
« Allin trading: always fully invested

« Long variance if the model forecasts the next day’s variance to
iIncrease, short variance if the model forecasts a decrease

« Stay long or short as long as the model tells you to
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Evaluation
Trading signals
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Evaluation
Performance: better in 2008
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Evaluation
Too good to be true?

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

,_R—-R;  E[R- Ry
Sharpe (1966) ratio S Vvvar[R — Ry

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.

Mhorefd I namic estimation methods (rolling estimation window) may overcome these
shorttalls.

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
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