
Universität Regensburg Winter Term 10/11
Wirtschaftswissenschaftliche Fakultät
E. Weber / R. Weigand

Multivariate Financial Volatility Modelling

I. Introduction

II. Univariate ARCH

1. Models

2. Inference

3. Application: Value at Risk

III. Multivariate Extensions

1. VECH

2. Application: Conditional CAPM

3. Inference and Diagnostics

4. Practical Problems

5. BEKK

IV. Conditional Correlation Models

1. Constant CC

2. Dynamic CC

3. Application: Contagion

V. Heteroscedastic Factor Models

1. Observable Factors

2. Common Heteroscedasticity

3. Latent Factors

4. Application: APT

5. Kalman Filter

VI. Stochastic Volatility

1. Continuous-Time Finance

2. Univariate SV

3. Multivariate Extension

4. Factor SV

VII. Realised Volatility

1. Univariate Concept

2. Realised Covariation



Reading List

ARCH basics
Kirchgässner G., J. Wolters (2006 / 2007): Einführung in die moderne Zeitreihenanalyse. München:
Vahlen. / Introduction to Modern Time Series Analysis. Berlin: Springer. (Chapter 7)
Engle, R.F. (1982): Autoregressive conditional heteroscedasticity with estimates of the variance of United
Kingdom inflation. Econometrica, 50, 987-1007.
Bollerslev, T. (1986): Generalized autoregressive conditional heteroskedasticity. Journal of Econometrics,
31, 307-327.

Overview of multivariate GARCH
Bauwens, L., S. Laurent, J.V.K. Rombouts (2006): Multivariate GARCH: a survey. Journal of Applied
Econometrics, 21, 79-109.
Lütkepohl, H. (2005): New Introduction to Multiple Time Series Analysis. Berlin: Springer. (Chapter 16)

Multivariate extensions
Bollerslev T, R.F. Engle, J.M. Wooldridge (1988): A capital asset pricing model with time varying cova-
riances. Journal of Political Economy, 96, 116-131.
Engle R.F., F.K. Kroner (1995): Multivariate simultaneous generalized ARCH. Econometric Theory, 11,
122-150.

Conditional correlation
Bollerslev, T. (1990): Modeling the coherence in short-run nominal exchange rates: A multivariate gene-
ralized ARCH model. Review of Economics and Statistics, 72, 498-505.
Engle, R.F. (2002): Dynamic Conditional Correlation: A Simple Class of Multivariate Generalized Au-
toregressive Conditional Heteroskedasticity Models. Journal of Business and Economic Statistics, 20,
339-50.

Factor Models
Bollerslev, T., R.F. Engle, J.M. Wooldridge (1988): A Capital Asset Pricing Model with Time-Varying
Covariances. The Journal of Political Economy, 96, 116-131.
King, M., E. Sentana, S. Wadhwani (1994): Volatility and Links between National Stock Markets. Eco-
nometrica, 62, 901-933.

Kalman Filter
Maybeck, P.S. (1979): Stochastic Models, Estimation, and Control. Academic Press.
Chapter 1: http://www.cs.unc.edu/~welch/media/pdf/maybeck_ch1.pdf
Welch, G., G. Bishop (2006): An Introduction to the Kalman Filter. University of North Carolina.
http://www.cs.unc.edu/~welch/media/pdf/kalman_intro.pdf

SV basics
Taylor, S.J. (1986): Modeling Financial Time Series. Chichester: John Wiley.
Ghysels, E., A.C. Harvey, E. Renault (1996): Stochastic volatility. In: G.S. Maddala, Rao, C.R. (eds.):
Statistical Models in Finance (Handbook of Statistics), 119-191, Amsterdam: North-Holland.

Multivariate SV
Chib, S., Y. Omori, M. Asai (2009): Multivariate stochastic volatility. In: Andersen, T.G., R.A. Davis,
J.-P. Kreiss, T. Mikosch (eds.): Handbook of Financial Time Series. New York: Springer.
Harvey, A.C., E. Ruiz, N. Shephard (1994): Multivariate stochastic variance models. Review of Economic
Studies 61, 247-264.

Realised Volatility
Härdle, W., N. Hautsch, U. Pigorsch (2009): Measuring and Modeling Risk Using High-Frequency Data.
In: Härdle, W, N. Hautsch, L. Overbeck (eds.): Applied Quantitative Finance. Berlin: Springer.


