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Motivation

Motivation

[J Limitations of symmetric GARCH: inability to capture the leverage effect
[J Asymmetric response of volatility to positive vs. negative shocks

[J Need for flexible volatility specifications in risk management
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EGARCH Model

EGARCH Model

[ Nelson's (1991) Exponential GARCH specification
[J Log-volatility equation: Ino? = w + Blno?_ 1 +vzi—1 + of|zi—1| — E|ze—1])
[ No positivity constraints required

[J Captures asymmetry through the sign parameter
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PGARCH Model

PGARCH Model

[J Ding, Granger, and Engle's (1993) Power GARCH
0 of =w+ XL, aillec—il — miee-i)’ + X2, Biot_;
[J Flexible power parameter ¢ nesting GARCH and AVGARCH

[J Asymmetry through leverage parameters ~;

Statistics of Financial Markets



TGARCH Model

TGARCH Model

[ Zakoian's (1994) Threshold GARCH specification
O ooe=w+ XL, (aiel; —viel) + 37, Bioe—
[0 GJR-GARCH as a related threshold model (Glosten, Jagannathan, Runkle, 1993)

[] Piecewise linear response to shocks
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GARCH-M Model

GARCH-M Model

[J GARCH-in-Mean: risk premium in the conditional mean equation
C re=p+ Ag(of) + e

[ Common specifications: g(o?) = o2, g(02) = o+, g(0?) = Ino?
[] Testing the risk-return tradeoff
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Comparison

Comparison

[J News impact curves across different GARCH specifications
[1 Nesting relationships among models
(1 Model selection criteria and diagnostic tests

[J Strengths and weaknesses of each specification
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Applications

Applications

[J Fitting asymmetric GARCH models to equity returns
[J Comparing forecasts from symmetric vs. asymmetric models
[J Python implementation using arch package

Q SFM_chg_advanced garch
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https://github.com/QuantLet/SFM/tree/main/SFM_ch8/SFM_ch8_advanced_garch

Conclusions

Conclusions

[J Summary of asymmetric and extended GARCH models
[ Practical guidelines for model selection
[ Connection to VaR estimation (Chapter 9)
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