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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 4R(1):

Vi =HTPY +E
where &, is white noise:

E(s)=0

E(g))=0c"

E(e, ,6,,)=0

Gaussian white noise if
£ ~N(0,6%)
For p=1 we get a unit root process = random walk
p <1 we get a mean reverting process.

If E(¢’)=07 and o is stochastic then GARCH.

Chan (2002): Time Series Applications to Finance, Wiley.




Visualizing Stochastic Processes (I)
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Visualizing Stochastic Processes (11)
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Returns of ABB and SMI
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Stock Market Anomalies

¢ Irrational Exuberance and Crashes
¢ Autocorrelation
* Clustered Volatility

* Etc.




Irrational Exuberance

Einen i tandete der Wil ft: Rober J. Shiller (Foto),

als er im Jahr 2000 das Buch ] 0" verdtfent Dart

er eine starke (t d Der Yale-Professor begriindet

dies beispielsweise mit den so genannten Kurs Mm-r-vgrlm-iaaan uaraalulinnzwAacInn Kurs-Gowing-Verhahais
den gen und den der dahinter die auf hi S SRE ek |

hohem Niveau lagen. Seine Kalkulationen weisen allerdings einige unsﬁ:aﬁm auf,Snnln‘mt
di Exaktheit mancher Daten stark ab, je dlter sie sind.

Folo AP | 52-Arch

South Sea Bubble
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Daily South Sea Share Prices, 1720. Data courtesy of Larry Neal.




Nasdaq Bubble
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Famous Bubbles (1)

Fable 6.2 Famous Bubbles

Bubble initial displacement Secri-meniey Susteining the Auwthoriiative Crash Poliical reacrion
response bubble blessing
Dutch Masaic viruses Selective breeding Development of tulip 77 1637 7
Tulipmania produce interesting of tulips; purchase speculation contracts,
(16305) looking tulips; prosperity by ‘insiders” of which can be signed
of Holland broken tulips that before notan
can only reproduce appearance of trading
slowly and asexually
South Sea Profits from conversion of  Insiders buy up debtin  Development of Government approval; 1720 ex post facto punishing
Bubble govemnment deh, vance of the coffee house network  roval invalvement directors; restrictions on
(1710-20) supposed monopoly on conversion scheme,  for speculation; new use of the corporate
trade with Spanish uled  then profit by subseriptions form
parts of America presenting debt for full
conversion
Mississippi Rapidly growing trade Law’s plan to make Govemment support; Official govemment 1720 Fall of Law: end of
Bubble {1717-  with the New World money and acquire lanze expansion of support. Duke of efforts o reform French
20 Law’s suceess s a power by securitizing  credit by Law’s bank 10 finances until 1787
financial organizer the French debt support further
purchases president of the
Parlement de Paris and
British first End of depression; Many new railroad Ponzi schemes Parliamentary bills No crash, Reform of accounting
railway boom  excitement over the new  projects Greorge Hudson passed for every gradual standards; requirement
(1845-6) means of transportation use this milroad's railroad suggesting decline that dividends be paid
capital to pay the last  govemment approval only out of camings, not
milroads dividends) close links between out of capital
George Hudson and
London Society
US 1373 End of the Civil War, Construction of Additional milroad Henry Vamum Poor 1873 - Bank- 77
railway boom  settlement of the govemment subsidized  charters, expectation and Charles Frances ruptey of Jay
and erash American west railroads that subsidics would Adams Cooke & Co,,
continue begianing of
mid—1870s
depression
Argentine Strong demand on world  Investment flows from  New issucs on the Fargign investars Baring Bros  Coup d'ctat in
loans markets for the slaple Britain to Argentina,  London exchange; grossly misled.. by bankruptey  Amgentina, laws
(1880s) products of Agentinian  expansion of milway  creation of joint-stock  Argenlinian president”  November  discriminating against
agriculture; large profits  network; construction  companies (o speculate  Barings™ express 1890 foreign investment
made by early investors of social overhead in Argentinian land optimism that the
capital situation might
improve (hoping ta
avoid banknuptey)
1920s Florida  Gireat winter climate Building of railroads,  Subdivisions; ¢reation  William Jennings 1926 Fraud prosecutions

land boom

19205 LS
Stock Market
boom

19205 U.S
utility stocks
boom

1960s
conglomerate
mersers in the
us

closeness to centers of
American population;
prosperity of the 1920

Decade of fast growth in
the 19205, end of fears of
post WWI deflation; rapid
expansion of mass
production

Expansion of demand for
power, economi

cale

Two decades of a rising
stock market during which
investing in growth stocks
had been prafitable

development of
Miami; land dovel-
opmcnt projects

Expansion of supply
of sharcs; creation of
new closed end funds

High leverage;
expansion of scal
capture econol

professional
conglomerates: Harold

Textron, Teledyne,
ele.

of a network of real
estate offices sclling
Florida land

land: close connce-
tians between mayors

and developers

Regional exchanges.
growth of margin
aceounts and brokers”
loans

Creation of public
utility holding
companies with
caseades of contral

Stock swaps o create
apparent carnings
srowth

Coolidge, Hoover,
Mellon and Irving
Fisher

Harvard endowment
takes large positions in
National Student

October 1929
and following

October 1929
and following

1970-1971

Marketing; McGoorge

Glass-Steagall Act;
creation of SEC; public
utility holding company
act: eloction of FOR

Breakup of large
utilities; TVA a

by product; substantial
government regulation
of utility industrics
Reform of accounting
practices, Williams Act
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SMI vs. Random Walk

1002°60°€0
1002°L0°€0
1002°50°€0
1002°€0°€0
100Z°L0°€0
000Z°L1°€0
000Z°60°€0
000Z°20°€0
0002°50°€0
000Z°€0°€0
000Z°1L0°€0
6661°11°€0
6661'60°€0
6661°20'€0
6661'G0°€0
6661°€0°€0
6661°10€0
8661°L1°€0
8661°60°€0
8661°20'€0
8661'G0°€0
8661°€0°€0
8661°10°€0
1661°11°€0
1661°60°€0
1661°20'€0
1661'G0°€0
1661°€0°€0
1661°10°€0




Random Walk Hypothesis: Autocorrelation

Autokorrelationsfunktion der SMI-Renditen

A lation mit Zwei-Si Bereich
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Random Walk Hypothesis: Clustered Volatility
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Random Walk Hypothesis: Fat Tails

SMI-empirical
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Cumulative probabilities of S&P500 returns

Implied probability distributions

Pre Crash Post Crash
5t Standardized lognormal distribution  86/04 to 8711t 91/01to What the Markst
Dev 87110 8812 9112 says?
10 .000000000000000000000000078 0000083 0000018 what
9 .00000000000000000011 .000021 0000056 is
& .00000000000000063 000049 000017 the
7 0000000000013 .00011 000049 real
6 000000001 00000016 .00026 .00015 probability
5 00000029 000014 .00076 00055 ?
4 000032 .00025 0029 0029
3 .0013 0014 .01 .015
2 023 026 045 .051
1 16 19 16 A5
0 .50 52 A7 45

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

Value at Risk (VaR)
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Figure A.3 Graphical interpretation of value at risk




VaR Efficient Frontier

o Individual hedge funds

® Funds of funds

a S&P 500

A International bonds (J.P. Morgan)
* Naive portfolio

VaR (%)

Return (%)
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Figure 16.2 The VaR efficient frontier
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Critique on VaR

»  Portfoliotheory
*  Spike the Firm

¢ CVaR as a better alternative




Portfolio Theory

2. Individual risk under “contral”, global risk out of control

[ s
L )

Al brevders bogether

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

To Spike the Firm
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Figure A.3  Graphical interpretation of value ot risk

VaR is insensitive to a strategy that with a very small risk results in a catastrophic loss.




Better Alternative:CVaR= E(x|x <VaR(a))|

8 8 § 8 8 3 B8

| Kavpconcly =i NNNNNE Blm . o
- >

-+
1% of v cases 56% of the cases

A4
VaR - -28%

Figure A3 Graphical intcrpretstion of vabue at risk

» CVaR is sensitive to spiking
= |s good for portfolio building

Indicators for Crashes

S4F 500 (F1)




Indicators for Crashes

Crash Indicator Measure
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Crash Measure

Bond and stock yield differential model for the NSA, 1980-1990 38,915.87
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Stochastic Programming Approach

¢ Two scenarios

*  Mean-Variance Tage ausbauen




The Greenspan Hedge
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Changing Expected Equity Returns
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5.3 Optimal asset weights at stage 1 for varving levels of US equity means.
Source: Geyer et al (2002)

Changing Risk Aversion
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