Finance Research Letters 2 (2005) 67–74
www.elsevier.com/locate/frl

The generalized asymmetric dynamic covariance
model
Peter de Goeij a,b , Wessel Marquering c,∗
a Department of Finance, Tilburg University, PO Box 90153, 5000 LE Tilburg, The Netherlands
b Catholic University of Leuven, Belgium
c Department of Financial Management, F4-26, Rotterdam School of Management,

Erasmus University Rotterdam, PO Box 1738, 3000 DR Rotterdam, The Netherlands
Received 25 January 2005; accepted 1 April 2005
Available online 27 April 2005

Abstract
In this paper we extend the ADC model of Kroner and Ng [1998. Review of Financial Studies
11, 817–844] such that it allows for cross-asymmetries in conditional volatility. That is, the model
allows for asymmetries in covariances after shocks of opposite signs. We find evidence for significant
cross-asymmetries in the conditional volatility in stock and bond markets.
 2005 Elsevier Inc. All rights reserved.
Keywords: Stock and bond market interaction; Time-varying covariances; Asymmetric volatility

1. Introduction
While there exists a large amount of literature on time-varying conditional variances of
either stock and bond returns, the number of studies on conditional covariances between
these returns is rather limited. One of the most influential studies on modeling time-varying
covariances is a study by Kroner and Ng (1998). They introduced the Asymmetric Dynamic Covariance (ADC) model, a multivariate GARCH model that nests several other
multivariate models and allows for asymmetric volatility. However, their approach does
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not take into account cross-asymmetric volatilities: the conditional variance and covariance between asset returns can be higher (or lower) after a negative shock in one asset
and a positive shock in the other asset, rather than shocks of opposite signs of the same
magnitude. Recently, De Goeij and Marquering (2004) showed that cross-asymmetries can
be statistically and economically significant in a multivariate GJR (Glosten et al., 1993)
setting. As we concentrate in this note on the interaction between stocks and bonds, we
observe many shocks of opposite signs. We propose an extension of the ADC model that
incorporates cross-asymmetries in conditional variances and covariances. We refer to this
model as the Generalized Asymmetric Dynamic Covariance (GADC) model. To test the
appropriateness of the model we examine the asymmetric volatility behavior of stock and
bond market returns.

2. The generalized asymmetric dynamic covariance model
Consider the multivariate return equation
rt+1 = µt+1 + εt+1 ,

(1)

where µt+1 = E{rt+1 | It } is the conditional mean and It denotes the information known
at time t. The error term εt+1 has the properties

 2
E εt+1
| It = Ht+1 ,
E{εt+1 | It } = 0,
where Ht+1 is the conditional covariance matrix, consisting of conditional covariances
(hij,t+1 ) and conditional variances (hii,t+1 ).
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matrix symmetric, using the elements of the lower-triangle part of the matrix. That is
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The GADC model becomes:
Ht = Dt RDt + Φ  Θt ,

(3)

where
Ht = (hij,t ),
Dt = (dij,t ),

(4)
dii,t =

θii,t ,

∀i,

and dij,t = 0,

Θt = (θij,t ),
R = (ρij ),

∀i = j,

(5)
(6)

ρii = 1,

∀i,

and ρij = ρj i ,

(7)

