
Work ing  PaPer  Ser i e S
no 913  /  J une  2008

Country and  
induStry equity  
riSk Premia in the 
euro area

an intertemPoral 
aPProaCh

by Lorenzo Cappiello, Marco Lo Duca 
and Angela Maddaloni



WORKING  PAPER  SER IES
NO 913  /  JUNE  2008

In 2008 all ECB 
publications 

feature a motif 
taken from the 

10 banknote.

COUNTRY AND INDUSTRY EQUITY 

RISK PREMIA IN THE EURO AREA

AN INTERTEMPORAL APPROACH 1

by Lorenzo Cappiello, 

Marco Lo Duca 

and Angela Maddaloni 2

This paper can be downloaded without charge from

http://www.ecb.europa.eu or from the Social Science Research Network

electronic library at http://ssrn.com/abstract_id=1108311.

1   We are indebted to Geert Bekaert, Matteo Ciccarelli, John Cochrane, Simone Manganelli, Elias Papaioannou, Philipp Weil, two anonymous 

referees, the Editorial Board of the ECB Working Paper Series as well as participants at the European Central Bank seminar for their 

valuable comments and discussions. The usual disclaimer applies. The views expressed in this paper are those 

of the authors and do not necessarily reflect those of the European Central Bank or the Eurosystem.

and +49 69 1344 8768, respectively.

2   All authors: European Central Bank, Kaiserstrasse 29, 60311 Frankfurt am Main, Germany; e-mail: lorenzo.cappiello@ecb.europa.eu,

marco.lo_duca@ecb.europa.eu, and angela.maddaloni@ecb.europa.eu; tel.: +49 69 1344 8765, +49 69 1344 5690



© European Central Bank, 2008

Address 
Kaiserstrasse 29 

60311 Frankfurt am Main, Germany 

Postal address 
Postfach 16 03 19 

60066 Frankfurt am Main, Germany 

Telephone 
+49 69 1344 0 

Website 
http://www.ecb.europa.eu

Fax 
+49 69 1344 6000 

All rights reserved. 

Any reproduction, publication and 
reprint in the form of a different 
publication, whether printed or 
produced electronically, in whole or in 
part, is permitted only with the explicit 
written authorisation of the ECB or the 
author(s). 

The views expressed in this paper do not 
necessarily refl ect those of the European 
Central Bank.

The statement of purpose for the ECB 
Working Paper Series is available from 
the ECB website, http://www.ecb.europa.
eu/pub/scientific/wps/date/html/index.
en.html

ISSN 1561-0810 (print) 

ISSN 1725-2806 (online)



3
ECB

Working Paper Series No 913

June 2008

Abstract 4

Non-technical summary 5

1 Introduction 7

2 The model 10

3 Empirical methodology 14

3.1  Estimation of second moments 16

3.2 Estimation of prices of risk 17

3.3  Likelihood function 17

4 Data 18

5 Empirical results 19

5.1  Estimation of country equity premia 20

5.2 Estimation of industry equity premia 23

6 Conclusions 25

Appendices 27

Appendix A:  Estimation of the prices of risk with a 

Kalman fi lter methodology 27

Appendix B: Datastream global indices 29

References 30

Tables and fi gures 32

European Central Bank Working Paper Series 42

CONTENTS



4
ECB

Working Paper Series No 913

June 2008



5
ECB

Working Paper Series No 913

June 2008



6
ECB

Working Paper Series No 913

June 2008



7
ECB

Working Paper Series No 913

June 2008



8
ECB

Working Paper Series No 913

June 2008



9
ECB

Working Paper Series No 913

June 2008



10
ECB

Working Paper Series No 913

June 2008



11
ECB

Working Paper Series No 913

June 2008

Let J (wt;xt; t) be the derived utility function of wealth of a risk-averse represen-

tative investor. J (�) is a function of wealth, wt, and of a vector of state variables,
xt, driving the changes in the investment opportunity set. Let ri;t denote the return

on the equity market of country i and rm;t the return on a global portfolio, the euro

area equity market. Returns are in excess of the risk-free rate. At each point in time,

the weighted sum of returns on the di¤erent national markets is equal to the return

on market m: rm;t =
P

i2m !i;tri;t, where !i;t is the weight of equity market i in the

global market m. If xi;t is a factor-mimicking portfolio which proxies for the state

variable, in equilibrium the following pricing restrictions must hold:

ri;t = �im;trm;t + �ixi;txi;t + "i;t; (1)

where �im;t and �ixi;t are, respectively, the betas for the equity market return ri;t
with respect to the global market return rm;t and the state variable portfolio xi;t,

which may di¤er across countries. "i;t is the country-speci�c residual. Since "i;t is

orthogonal to rm;t and xi;t, equation (1) can be written as follows:

ri;t = �m;tCov (ri;t; rm;t j=t�1 ) + �xi;tCov (ri;t; xi;t j=t�1 ) + "i;t; (2)

where �m;t � rm;t=V ar (rm;t j=t�1 ) and �xi;t � xi;t=V ar (xi;t j=t�1 ). �m;t is com-
monly interpreted as the market price of risk and �xi;t as the intertemporal price of

risk (see, for instance, Scruggs, 1998, Gérard and Wu, 2006, and Lo and Wang, 2006).

In this context, �m;t can be de�ned as the �global�, i.e. euro area, market price of

risk. It is possible to show that �m;t = �Jww;twt=Jw;t, i.e. the Arrow-Pratt coe¢ cient
of relative risk-aversion, where Jw;t and Jww;t denote the �rst and second derivatives,

respectively, of J (�) with respect to wt (see, for instance, Merton 1973 and 1980, and
Scruggs, 1998). Similarly, it can be shown that �xi;t is equal to �Jwxi;twt=Jw;t 8i.
As before, Jwxi;t is the derivative of the marginal utility of wealth with respect to

the state variable xi;t.7 All second moments and prices of risk are conditional to the

information set =t�1.
Along the same lines, the excess returns on each sector s in country i, rsi;t, is a

component of the country return, i.e. ri;t =
P

s2i !s;trsi;t, where !s;t is the weight of

industry s in market i. Using the pricing equation for ri;t; the pricing equation for

rsi;t can be formulated as follows:

7The risk aversion assumption requires that Jw;t > 0 and Jww;t < 0, implying that �m;t has to be

positive. However, the model does not impose any restriction on the sign of the price of intertemporal

risk. If Jwxi;t < 0 (> 0) then �xi;t will be negative (positive).
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