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Abstract

This paper tries to disentangle the strength of the several sources of consumption smooth-

ing in a panel of countries. For this purppose a factor model is applied to data from 23

OECD countries. This approach allows us to measure the strength of the di¤erent channels

of consumption smoothing for the di¤erent countries rather than estimating an aggregate

value for all. At the same time this method allows us to estimate the importance of the

world and national components of the business cycle in deviations from trend of output and

consumption.
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1 Introduction

A substantial number of papers have been written on the symmetry of business cycles across

countries1 . While those papers concentrate on the symmetry of �uctuations in output or in

general economic indicators, the agent�s utility is usually depicted as a function of consumption

and leisure. Therefore, if the agent can smooth her utility over the cycle by intertemporal sub-

stitution and/or international risk sharing, the degree of symmetry of the output business cycle

is of little importance, as consumption should respond only to world-wide output variations.

To accomplish this, there are several ways in which the agent is able to risk share the country

speci�c shocks to output.

The �rst one is through portfolio diversi�cation. As Obstfeld and Rogo¤ (1996) show, using

a modi�ed version of Lucas (1982) model, agents would optimally hold a diversi�ed portfolio of

�nancial assets in which the importance of each country�s asset would be proportional to that

country�s economic wealth. In this framework the consumption level would only vary according

to world output �uctuations and not to country speci�c ones. However, French and Poterba

(1991), Lane (2000) and Kraay et al. (2000) show that countries do not optimally diversify their

portfolios, having most of their wealth invested in home assets2 . The main arguments given

to explain this behavior are transaction costs 3 ; the existence of non-tradable goods4 and the

regulation of �nancial markets5 .

The portfolio diversi�cation channel is an ex-ante insurance mechanism, as it will work au-

tomatically in the presence of asymmetric shocks. We will call it the portfolio diversi�cation or

asset market channel.

Even if agents do not optimally diversify their portfolio, they can still engage in risk sharing
1Some recent studies on business cycle syncronization at an European level are Artis et al. (1999 and 2003),

Wynne and Koo (2000), Altissimo et al. (2000) and Forni and Reichlin (2001).At a world level we have Gregory and
Head (1997), Andreano and Savio (2002), Helbling and Bayoumi (2003), Bordo and Helbling (2003), Lumsdaine
and Prasad (2003), Mansour (2003), Kose et all. (2003) and Cerqueira (2005).

2 In the literature this is known as the home bias puzzle.
3Cole and Obstfeld (1991) estimated that the welfare gains from portfolio diversi�cation are very small,

therefore small impediments can avoid the agents to diversiy their portfolios. However, Van Wincoop (1994) and
Tesar and Werner (1995) dismissed this argument. The �rst by showing that the gains from portfolio diversi�cation
can be much higher than those estimated by Cole and Obstfeld; the second by noting that the turnover rate on
equities is higher for non-residents than for residents.

4Therefore consumption of this kind of goods would not be risk-sharable.
5 In every year from 1966 to 1994 the proportion of countries with international capital market restricitons was

around 75%, Lewis (1996) .
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behavior by using the international credit markets (by lending and borrowing) adjusting their

consumption level. In fact, in general equilibrium models with imperfect �nancial markets, where

only an international bond can be traded and in the absence of other costs/rigidities, the cross

country consumption correlations are higher than output correlations, indicating that there is

some amount of risk sharing (see Baxter and Crucini (1995) or Kollman (1996) ). Even if we

introduce some modi�cations to the base model like imperfect substitutability between home

and foreign goods it is only for very low levels of the elasticity of substitution that the cross-

correlation of consumption is lower than the one for output, see Corsetti et al. (2004 ). In

the case of trade costs (as for example in Mazenga and Ravn(2004) 6 ) or the existence of non-

tradables (for a recent paper where tradability is endogenous see Melitz and Ghironi (2004) ),

the consumption cross-correlation level drops but continues to be, in most cases, higher than

the output cross-correlations. There are some exceptions as in the models presented by Ubide

(1999) and Olivero (2004), the �rst by introducing shocks on the �rms mark-up and government

expenditures, the second by introducing an oligopolist banking system.

The use of the credit markets is an ex-post insurance mechanism, as it is put in practice after

the revelation of asymmetric shocks. Moreover in practical terms it is di¢ cult to disentangle

this risk-sharing mechanism from inter-temporal smoothing through savings, therefore in the

empirical part of the paper we will call it the credit market or savings channel.

Notwithstanding the prediction of the majority of theoretical models, the observed cross-

consumption correlation across countries is inferior to the output cross-correlation7 giving rise

to the consumption correlation puzzle8 ; moreover, a number of empirical studies that have tried

to measure the amount of risk sharing 9 have found that the amount of risk sharing is relatively

small, far from perfect and that the bulk of smoothing is done through the credit markets/saving

channel. Even if those articles have shed some light on how risk sharing is achieved, the fact is

that, when trying to measure the di¤erent channels they are only able to do aggregate estimations
6Even if Rogo¤ and Obstfeld(2000) argue that trade costs solve the consumption correlation puzzle. See also

the criticism from Engel(2000).
7See Backus et al. (1995) or Hess and Shin (1997).
8We should refer that, adding to the previous exceptions, also the presence of taste shocks can reduce the gap

between the cross-correlations observed and the ones given by the theoretical models as it is shown by Stockman
and Tesar (1995), even in the presence of complete asset markets.

9See Lewis (1996), Asdruballi et all. (1996), Sorenson and Yosha (1998a, 1998b, 2000), Arreaza et all. (1998);
Kalemli-Ozcanet all. (1999), Crucini (1999), Melitz and Zummer (1999), Del Negro (2000), Artis and Ho¤man
(2003) and Marinheiro (2004).
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(the EMU area, the US States, etc.). Once the number of countries/regions is reduced the

methods lose power making inference di¢ cult.

In this paper I purpose to use a factor model10 to perform this study using a Bayesian

method purposed by Otrok and Whiteman (1999) to calculate the distributions of the estimated

parameters. The use of factor methods has the advantage that panel information can be used in

order to get more accurate estimators while it can retrieve estimators for each individual/country

in the sample. In this way we will be able to estimate the di¤erent channels of risk sharing and

consumption smoothing for each country.

The next section derives a simple theoretical framework of how international risk sharing

is achieved and how can it be related to the empirical methods used. The following section

describes the empirical method, the data and the results. The �nal section concludes the paper.

2 Risk sharing and international consumption smoothing:

a simple theoretical model

The model presented is a "demonstration model" to illustrate how international risk sharing

works and how can it be related to an empirical factor model. This section is divided into

four subsections. The �rst presents a model where markets are complete and so risk sharing is

complete too; the following considers that not all agents have access to the �nancial markets and

so the risk sharing measured at country level is incomplete. The next section considers the case

when only an international bond is traded and compares the results with those of the previous

models. The last section considers the previous models in the presence of taste shocks, as this

kind of shocks can account for the consumption correlation puzzle as is described by Stockman

and Tesar (1995).

10The �rst to use a factor model to study this issue was Del Negro (2000), however the estimation methods
used did not allow him to disentagle the parameters for individual regions.
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2.1 Complete markets and full risk sharing

Consider an endowment economy with n di¤erent countries, where all produce the same interna-

tionally tradable homogeneous good, having in equilibrium the same GDP per capita (Y
i
). At

each point the world economy is hit by a shock (�wt ) which causes world output (Y
w
t ) to deviate

from it�s steady state (Y
w
):

Y wt = Y
w
(1 + �wt ) = Y

w
+ Y

w
:�wt (1)

Each country i is subject to this worldwide shock with di¤erent magnitudes that can vary through

time (�it) plus an asymmetric shock (�
i
t):

Y it = Y
i
(1 + �it:�

w
t + �

i
t) = Y

i
+ Y

i
:�it:�

w
t + Y

i
:�it (2)

such that cov(�wt ; �
i
t) = 0: Aggregating the n economies we have that:

Y wt =
nX
i=1

Y it =
nX
i=1

�
Y
i
+ Y

i
:�it:�

w
t + Y

i
:�it

�
= (3)

=
nX
i=1

Y
i
+ �wt

nX
i=1

�it:Y
i
+

nX
i=1

Y
i
:�it

Equating equations (3) and (1) :

8>>>><>>>>:
Pn

i=1 Y
i
= Y

w

Pn
i=1 �

i
t:Y

i
= Y

w

Pn
i=1 :Y

i
:�it = 0

(4)

which implies that:

Pn
i=1 �

i
t:Y

iPn
i=1 Y

i
= 1 (5)

in words, the weighted average impact of the world shock is 1.

At each point in time, consumers in each economy will try to maximize their lifetime utility
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(small letters denote per capita values):

maxUt = max
ci�

Et

 
+1X
�=t

���t:u(ci� )

!
(6)

s:t :
nX
i=1

Pi:y
i
� =

nX
i=1

Pi:c
i
�

where: ci� per capita consumption in country i

yi� per capita output in country i and

Pi is the ith country population and

Et denotes the expectations at t: (7)

If we consider that there are complete asset markets, the optimal solution for each consumer

would be equal to the social planner�s problem that would maximize the sum of individual

utilities:

max
nX
i=1

U it = max
ci�

nX
i=1

wi:Et

 
+1X
�=t

���t:u(ci� )

!
(8)

s:t :
nX
i=1

Pi:y
i
� =

nX
i=1

Pi:c
i
�

wi =
Pi
Pw

where: Pw is the world population.

It can be shown that in this economy the agents consumption would depend only on the

worldwide deviations from the equilibrium, and not on the asymmetric shocks. The �rst order

conditions at each point in time of the problem depicted by (8) are:

8><>:
Pi
Pw

u0(cit) = Pi�t , u0(cit) = Pw�tPn
i=1 Pi:y

i
t =

Pn
i=1 Pi:c

i
t

(9)
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The marginal utilities are all equalized, therefore cit = c
j
t ;implying

11 :

nX
i=1

Pi:y
i
t = Pw:c

i;�
t , (10)

, ci;�t =
Y wt
Pw

,

, Pi:c
i;�
t = Pi:

Y wt
Pw

,

, Ci;�t = wi:Y
w
t

and therefore:

Ci;�t = wi(Y
w
+ Y

w
�wt ) =

Pi
Pw
:(Y

w
+ Y

w
:�wt ) = Y

i
+
Pi
Pw
:Y

w
�wt (11)

As GDP per capita in the steady state is equal across countries, then:

Pi
Pw
:Y

w
= Pi:y

w = Y
i

(12)

Therefore equation (11) can be written as:

Ci;�t = Y
i
+ Y

i
:�wt , �Ci;�t = �wt (13)

So, in this framework, the asymmetric shocks would be perfectly smoothed and consumption

would respond to the worldwide average e¤ect of the world shock and not to the speci�c impact

on each country.

2.2 Limited participation in the �nancial markets

If we consider that in each country part of the population is excluded from the �nancial markets12 ,

living in �nancial autarky, the problem would have to be split into two parts: the optimization

11From now on the � denotes the consumption level of the representative agent (ci;�t ), the aggregate consumption
country level (Ci;�t ), or the relative deviation from the steady state (�Ci;�t ) when there is full risk sharing.
12Both internal and internationally. If they were able to access internal �nancial markets they could smooth

consumption with the agents which have access to international markets. The latter would borrow more than
they would need in order to lend to the other ones.
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problem for the agents with access to �nancial markets (denoted by F ) and for those who are

living in �nancial autarky (denoted by FA) .

In this case we can de�ne the world shock as the deviation of aggregate world income for

agents with access to �nancial markets from its equilibrium:

Y w;Ft = Y
w;F
(1 + �wt ) = Y

w;F
+ Y

w;F
:�wt (14)

Therefore in each economy, output evolves as:

Y it = Y
i;F
t + Y i;FAt = Y

i;F
(1 + �it:�

w
t + �

i
t) + Y

i;FA
(1 + �it:�

w
t + �

i
t) (15)

Linking equation (15) and (14) we have that:

8>>>><>>>>:
Pn

i=1 Y
i;F
= Y

w;F

Pn
i=1 Y

i;F
�it:�

w
t = Y

w;F
:�wt ,

Pn
i=1 Y

i;F
�it

Y
w;F = 1Pn

i=1 Y
i;F
:�it = 0

(16)

The world economy, as a whole, evolves as:

Y wt = Y w;Ft + Y w;FAt =
nX
i=1

�
Y i;Ft + Y i;FAt

�
=

=
nX
i=1

h
Y
i;F
(1 + �it:�

w
t + �

i
t) + Y

i;FA
(1 + �it:�

w
t + �

i
t)
i
=

= Y
w
+

 
Y
w;F

+

nX
i=1

Y
i;FA

�it

!
:�wt +

nX
i=1

Y
i;FA

�it

Note that if the share of people living in �nancial autarky is zero we would be back with our

initial problem depicted by equations (1) to (8).

Those who live in �nancial autarky would consume:

ci;FAt = yi + yi:�it:�
w
t + y

i:�it (17)

As for the �nancially integrated agents the problem can be set as a social planner maximiza-
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tion problem:

maxUt = max
ci�

nX
i=1

siF :Et

 
+1X
�=t

���t:u(cF;i� )

!
(18)

s:t :
nX
i=1

Pi:(1� siFA):yi� =
nX
i=1

Pi:(1� siFA):cF;i�

where siFA is the share of people living in �nancial autarky

and cF;i� is the per capita consumption of the �nancially integrated people

maximizing the previous problem we would get that cF;it would be equal in all countries

therefore:

cF;it =
1Pn

j=1(Pj :s
j
F )
:
nX
j=1

�
Pj :y

j
t :s

j
F

�
= (19)

=
1Pn

j=1(Pj :s
j
F )
:
nX
j=1

�
Pj :y

j :(1 + �jt :�
w + �i):sjF

�
=

=
1Pn

j=1(P
F
j )
:
nX
j=1

�
Y
j;F
:(1 + �jt :�

w + �i)
�
=

The overall consumption in the economy would be:

Cit = Ci;FAt + Ci;Ft = (20)

=
�
Y
i
+ Y

i
:�it:�

w
t + Y

i
�i;FAt

�
:siFA +

PFiPn
j=1(P

F
j )
:
nX
j=1

�
Y
j;F
:(1 + �jt :�

w + �i)
�
=

from equation (16)
Pn

j=1

�
Y
j;F
:"i
�
= 0 and

Pn
i=1 Y

i;F
�it = Y

w;F
, therefore:

Cit =
�
Y
i;FA

+ Y
i;FA

:�it:�
w
t + Y

i;FA
�i;FAt

�
+

PFi
Pw;F

:Y
w;F
:(1 + �w) =

As GDP per capita in steady state is equal
�
Y
w;F

Pw;F =
Y
i;F

PF
i

�
, then:

Cit =
�
Y
i;FA

+ Y
i;FA

:�it:�
w
t + Y

i;FA
�i;FAt

�
+ Y

i;F
: (�w:+ 1) =

= Y
i
+ Y

i ��
siFA:�

i
t + s

i
F

�
:�wt + s

i
FA:�

i
t

�
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Therefore the evolution of each economy can be characterized as:

Y it = Y
i
(1 + �it:�

w
t + �

i
t) (21)

Cit = Y
i
+ Y

i ��
siFA:�

i
t + s

i
F

�
:�wt + s

i
FA:�

i
t

�
re-labeling Y

i
= C

i13 in the second expression and dividing each by the equilibrium level we

get14 :

�Y it = �it:�
w
t + :�

i
t (22)

�Cit =
�
siFA:�

i
t + s

i
F

�
:�wt + s

i
FA:�

i
t

The non-smoothed ratio would be: �Ci
t��C

i;�

�Y i
t ��Y w�where �Ci;� and �Y w� are, respectively, the

deviation of consumption from the equilibrium for country i and the world output deviation

from equilibrium if risk sharing was complete, which from the model in section 2.1 would be

�C�t = �Y
w;�
t = �wt :

�Cit ��C�t
�Y it ��Y wt

=

��
siFA:�

i
t + s

i
F

�
:�wt + s

i
FA:�

i
t

�
� [�wt ]�

�it:�
w
t + �

i
t

�
� [�wt ]

= (23)

=
siFA:(�

i
t � 1):�wt + siFA:�it

(�it � 1):�wt + �it
= siFA:

(�it � 1):�wt + �it
(�it � 1):�wt + �it

= siFA

We obtain the same result if we build the previous ratio due to the asymmetric shock:

�
siFA:�

i
t

�
� [0]�

�it
�
� [0]

= siFA (24)

or due to the asymmetric impact of the world shock:

��
siFA:�

i
t + s

i
F

�
:�wt
�
� [�wt ]�

�it:�
w
t

�
� [�wt ]

=

�
siFA:(�

i
t) + s

i
F

�
:�wt � (siFA + siF ):�wt

�it:�
w
t � �wt

=
siFA:(�

i
t � 1)

(�it � 1)
= siFA (25)

13As we are working with an endowment economy, in the steady state total consumption in country i is equal
to its own total production.
14Note that, if the percentage of people with access to �nantial markets is equal across countries, the consump-

tion equation would be:

�Cit = �
w
t + �

i
t:sFA
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2.3 Incomplete �nancial markets

The smoothing performance of the consumption behaviour depicted in the previous sections was

done through international diversi�cation of portfolios (in the national accounts this smoothing

would be measured by comparing GDP with GNI). Even if complete markets do not exist, and

there was only trade in an internationally bond, in an endowment economy, the same result holds

as it is showed by Crucini(1999). In this case this smoothing would be measured by comparing

DNI with Consumption. The problem for a given agent at time t would be:

maxUt = max
ci� ;b

i
�

Et

"
+1X
�=t

���t:u(ci� )

#
(26)

s.t.: yi� + b
i
� � ci� + (1 + r��1):bi��1

and the market clearing equations:

nX
i=1

P i:ci� =
nX
i=1

Pw:yi� (27)

nX
i=1

P i:bi� = 0

The �rst order conditions at each point t are :

8><>: u0(cit) = �t

�t = �:Et [�t+1:(1 + rt)]
(28)

... the Euler equation is ...

u0(cit) = �:Et
�
u0(cit+1):(1 + rt)

�
Considering that the intertemporal discount factor (�) and the interest rate (r) are equal for

all agents independently of the country, then all of them will choose the same level of cit: The

�rst market clearing condition can be written as

ci;�t

nX
i=1

P i: = Y wt , ci;�t P
w = Y wt , ci;�t =

Y wt
Pw

(29)
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Calculating each country aggregate consumption :

Ci;�t = P i:
Y wt
Pw

which is the same condition as the one depicted in equation (11).

So, if we restrict the �nancial market participation and rede�ne the world shock accordingly,

as we did in section 2.3, we will obtain the same results as the ones of that subsection.

2.4 Impact of taste shocks

Finally assume that in the complete markets model we insert additive taste shocks 'i� :

maxUt = max
ci�

Et

 
+1X
�=t

���t:u

�
ci�

�
1 +

'i�
ci�

��!
(30)

s:t :
nX
i=1

Pi:y
i
� =

nX
i=1

Pi:c
i
�

The �rst order conditions at time t are:8><>: u0(cit + '
i
t) = �tPn

i=1 Pi:y
i
t =

Pn
i=1 Pi:c

i
t

(31)

So cit+ '
i
t is equalized across countries (re-label as ctt) ; so c

i
t = ctt�'it, so from the clearing

market equation:

nX
i=1

Pi:y
i
t =

nX
i=1

Pi:
�
ctt � 'it

�
, (32)

,
nX
i=1

Pi:y
i
t = ctt

nX
i=1

Pi �
nX
i=1

Pi:'
i
t =

, Y w = ctt:Pw �
nX
i=1

Pi:'
i
t , ctt = y

w +
1

Pw

nX
i=1

Pi:'
i
t

12



which implies:

Cit = Pi:y
w +

Pi
Pw

nX
i=1

Pi:'
i
t � Pi:'it = (33)

= Pi (y
w + yw:�wt ) +

Pi
Pw

nX
i=1

Pi:'
i
t � Pi:'it =

= Y
i
+ Y

i
:�wt + Pi:

�
'wt � 'it

�
, �Cit = �

w
t + Pi:

�
'wt � 'it

�
C
i

where 'it represents the worldwide average taste shock.

If we consider that part of the population is living in �nancial autarky the problem for those

with access to the �nancial markets may be written as:

maxUt = max
cF;i�

Et

 
+1X
�=t

���t:u

�
cF;i�

�
1 +

'i�

cF;i�

��!
(34)

s:t :
nX
i=1

PFi :y
i
� =

nX
i=1

PFi :c
F;i
�

Solving the problem gives that:

CF;it = Y
i
sF + Y

i
:sF :�

w +
'w:F � 'F;i

Y
i

:PFi (35)

where 'w;F is the world weighted average of the taste shock of the people with access to �nancial

markets and equal to
Pn

i=1 P
F
i :'

F;iPn
i=1 P

F
i

:

The people that live in �nancial autarky will consume their income:

CFA;it = Y
i
sFA + Y

i
:�i:�

w:sFA + Y
i
:�i:sFA (36)

Aggregating terms gives:

Cit = Y
i
+ Y

i
:(sF + �i:sFA):�

w + Y
i
:�i:sFA +

�
'w:F � 'F;i

�
:PFi (37)
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consumption and output deviation are:

8><>: �Y it = �
i
t:�
w
t + �

i
t

�C ;it = (sF + �i:sFA):�
w + �i:sFA +

'w;F�'F;i

C
i :Pi

(38)

Note that if we compute the share of non-smoothed consumption, applying directly the for-

mula of equation (23) we would get:

�Cit ��C�t
�Y it ��Y wt

=

h
(sF + �i:sFA):�

w + �i:sFA +
'w;F�'F;i

C
i :Pi

i
�
�
�wt + Pi:

('wt �'
i
t)

C
i

�
�
�it:�

w
t + :�

i
t

�
� [�wt ]

=

= sFA+

h
'w;F�'wt

C
i :Pi

i
+

�
('i;Ft �'it)

C
i

�
��
�it � 1

�
:�wt + :�

i
t

�
Therefore the taste shocks might produce a bias if the taste shocks of people with access to

the �nancial markets are di¤erent from those living in �nancial autarky ('i;Ft 6= 'it) or if the

world weighted average of the taste shock di¤ers from the world weighted average of the taste

shock of the people with access to �nancial markets:

'w;F 6= 'wt ,
Pn

i=1 P
F
i :'

F;iPn
i=1 P

F
i

6=
Pn

i=1 Pi:'
i
t

PW

So to calculate the non-smoothed ratio of consumption we have to use the national asymmetric

shock or the di¤erentiated impact of the world shock as in equations (24) or (25).

The models presented in this section are simple but their main purpose is to show how can

the level of international risk sharing be estimated. More complex models, with a production

function and capital as in Baxter and Crucini (1995) or Kollman(1996), with trade costs as in

Mazenga and Ravn(2004) or endogenous tradability as in Melitz and Ghironi (2004) do not yield

a closed form solution. However from their simulations we can see that those extensions do not

solve the consumption correlation puzzle.
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3 The empirical study

In this section we will show how the consumption smoothing implied by the previous model can

be estimated and present the results. The next subsection will present the link between the

theoretical model and the empirical methodology. The next subsection will describe the data

and the following presents the empirical results.

3.1 The methodology

The model in equation (38), has a natural empirical counterpart in a factor model:

�xij;t = �
i;w
j :Fwt + �

i
j :F

i
t + "

i
j;t (39)

where Fwt and F it would be, respectively, the global factors that would a¤ect all the series

of all countries (the world shocks) and the country i factor a¤ecting the series of each country

(the asymmetric country shocks), �i;wj is the loading of the world factor on series j of country

i, �ij is the loading of the country i factor on series j and "
j
i;t would represent the idiosyncratic

components of each series15 .

Connecting the model of equation (38) with the factor equation of (39) we have for output:

World component: �it:�
w
t = �

i;w
y :Fwt (40)

National Component: �it = �
i
y:F

i
t

Idiosyncratic component: [?] = "iy;t

and for consumption:

World component :
�
siFA:�

i
t + s

i
F

�
:�wt = �

i;w
c :Fwt (41)

National Component : sFA:�
i
t = �

i
c:F

i
t

Idiosyncratic component : :
'w;F � 'F;i

C
i

:Pi = "
i
c;t

in the end, the consumption smoothing parameter from the theoretical model is 1� sFA: As
15 In case of the consumption they can represent the taste shocks depicted in equation (38) that would alter the

consumption level but are unrelated to shocks in total production.
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we saw in the theoretical model this value can be obtained in several ways; however, from the

estimation method we can recover it from the comparison of the national components:

b = 1� sFA = 1�
�
siFA:�

i
t

��
�it
� = 1� �icF

i
t

�iyF
i
t

= 1� �ic
�iy

(42)

To estimate the di¤erent channels of consumption smoothing we will use the same channels

as described by Sorensen and Yosha (1998b). Therefore the smoothing from GDP to Gross

National Income(GNI) will be considered as the one that is achieved due to international portfolio

diversi�cation or the asset markets channel. The smoothing from GNI to National Income (NI)

measures the smoothing due to the variation of capital depreciation. The third layer is from NI

to Disposable National Income (DNI), this will take into consideration international transfers

from countries that are experiencing booms to ones that are experiencing recessions (this layer is

more likely to exist among regions that have a joint budget like the states of US). Finally the last

channel, due to the credit market/saving channel, is measured from DNI to Private Consumption

(C).

Therefore the estimated factor model will be:

8>>>>>>>>>><>>>>>>>>>>:

�GDP it = �
i;w
GDP :F

w
t + �

i
GDP :F

i
t + "

i
GDP;t

�GNIit = �
i;w
GNI :F

w
t + �

i
GNI :F

i
t + "

i
GNI;t

�NIit = �
i;w
NI :F

w
t + �

i
NI :F

i
t + "

i
NI;t

�DNIit = �
i;w
DNI :F

w
t + �

i
DNI :F

i
t + "

i
DNI;t

�Cit = �
i;w
C :Fwt + �

i
C :F

i
t + "

i
C;t

(43)

where:

266664
A(L)Fwt = �

w
t and �

w
t � N(0; �w)

A(L)F it = �
i
t and �

i
t � N(0; �j)

A(L)"ij;t = u
i
j;t and u

i
j;t � N(0; �ij)

377775 and

266666666664

E(�wt :�
i
t) = 0

E(�i1t :�
i2
t ) = 0

E(�wt :u
i
j;t) = 0

E(�it:u
i
j;t) = 0

E(ui1j1;t:u
i2
j2;t
) = 0

377777777775
for j1 6= j2 and i1 6= i2
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with:

i = 1; 2; 3; :::; N (countries)

t = 1; 2; 3; :::; T (time frame)

j = GDP;GNI;NI;DNI;C

The model is patterned as a dynamic factor model as in Stock and Watson (1999), the

dynamics enter through the fact that the factors are AR processes as the dependence of the

series on the factor is static16 .

At this point we should note that the scale of the loadings and the factors cannot be estimated

independently, therefore, we opted for normalizing the variance of the world and country factors

to a constant.

As for the idiosyncratic components, one interpretation is that they are errors of measurement.

However for that to be true, they would have to be independent across series. As GNI is derived

from GDP , NI from GNI and DNI from NI, if we have an error measurement in one series it

will contaminate all the series that are derived from it and mixed in the national component.

Moreover the international transfers used to build the GNI, the NI and the DNI have to be

consistent across countries. Errors of measurement in one country will also contaminate the

other countries series. It is probable that most errors of measurement are mixed in the world

and national components. The only way to be able to capture those errors would be to have

data from two independent sources of the same aggregate which is not, in most cases, available.

As for consumption they can be considered as a mix of errors of measurement and, as we saw

before, taste shocks.

We should, also, note that if we estimate the model of equation (43) the national component

will only be captured if it is not perfectly risk shared by portfolio diversi�cation. If there is

perfect risk sharing, the national shock to GDP will be captured in the idiosyncratic component

and the model won�t estimate any national component. Moreover, we can also assume that

16More general dynamic factor models(GDFM) where the relationship between the factors and the series is
dynamic can be found in Forni et al. (2002).
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national shocks to GDP are composed by several parts where some are completely risk-shared

and will be captured in the idiosyncratic component and the others in the national component.

Also, for the other aggregates (GNI, NI, DNI) there might exist some shocks speci�c to those

series that are completely smoothed at the following level; therefore, those components will be

captured in the idiosyncratic component.

In order to take into account these aspects the estimated consumption smoothing at each

layer should not only take into account the estimated national components but also the estimated

idiosyncratic ones. Therefore the formulas used should be:

via international portfolio diversi�cation (layer GDP/GNI):

bbf = 1� cov(�iGDP :F it + "iGDP;t ; �iGNI :F it )
var(�iGDP :F

i
t + "

i
GDP;t)

= (44)

as the idiosyncratic component and the factors are orthogonal, the covariance and the variance

can be written as:

= 1�
cov(�iGDP :F

i
t ; �

i
GNI ; F

i
t ) + cov("

i
GDP;t ; �

i
GNI :F

i
t )

var(�iGDP :F
i
t ) + var("

i
GDP;t)

= 1� �iGDP :�
i
GNI :var(F

i
t )�

�iGDP
�2
var(:F it ) + var("

i
GDP;t)

via depreciation of capital (layer GNI/NI):

bbd = 1� �iGNI :�
i
NI :var(F

i
t )�

�iGNI
�2
:var(F it ) + var("

i
GNI;t)

(45)

via international transfers (layer NI/DNI):

bbt = 1� �iNI :�
i
DNI :var(F

i
t )�

�iNI
�2
:var(F it ) + var("

i
NI;t)

(46)

via savings (layer DNI/C):

bbs = 1� �iDNI :�
i
C :var(F

i
t )�

�iDNI
�2
:var(F it ) + var("

i
DNI;t)

(47)
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and total smoothing (layer GDP/C):

bbtotal = 1� �iGDP :�
i
C :var(F

i
t )�

�iGDP
�2
:var(:F it ) + var("

i
GDP;t)

(48)

Note that if there is no idiosyncratic component on the GDP the above equation is:

bbtotal = 1� �iGDP :�iC :var(F it )�
�iGDP

�2
:var(F it )

= 1� �
i
GDP :�

i
C�

�iGDP
�2 = 1� �iC

�iGDP

which is exactly the same as equation (42).

To estimate this model and making inference we opted to use Otrok and Whiteman�s(1998)

approach17 . This approach allow us to compute the ratio at each iteration recovering, in the end,

the distribution of the smoothing parameter. However this approach has strong assumptions,

as for instance the innovations not being cross-correlated and we cannot guarantee that the

idiosyncratic components of consumption are not cross-correlated in the presence of taste shocks.

From equation (41) the idiosyncratic component of the consumption deviation of country i is:

 Pn
j=1

�
PFj :'

F;j
�Pn

j=1 P
F
j

� 'F;i
!
:
Pi

C
i
:

Therefore if we assume that 'F;j are i.i.d. with variance equal to �2' the variance of this term

is: 0B@Pn
j=1

�
PFj
�2
�2'�Pn

j=1 P
F
j

�2 + �2'

1CA :�Pi
C
i

�2

as the covariance of it between two countries is:

�2'

ci:cj

"Pn
s=1 (Ps)

2

(Pw)
2 � Pi

Pw
� Pj
Pw

#
17An alternative approach would be the one described by Bai (2003). Bai�s method is valid for a larger array

of models; however, inference is only valid when N;T ! +1 (or in more stringent cases when N;T ! +1 whenp
N=T ! 0). However the estimation of the smoothing parameters is rather complex, as they are ratios involving

several estimators, and with the Bai approach we can only have the asymptotic distribution of the parameters in
the model and not for the smoothing ratios.
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If we consider that all countries are equally populated we would have for the variance:

 
n:�2'
n2

+ �2'

!
:

�
Pi

C
i

�2
=

 �
n+ n2

�
:�2'

n2

!
:

�
Pi

C
i

�2
=
(1 + n) :�2'

n
:

�
Pi

C
i

�2

and for the covariance:

�
�2'

ci:cj
:
1

n

So as n ! 1 the covariance tends to zero and the variance tends to �2':
�
Pi
C
i

�2
; therefore

the correlation tends to zero. So, at least, these idiosyncratic components are asymptotically not

cross correlated.

Because Otrok and Whiteman�s approach can be used to compute the smoothing ratios

distributions while it is recovering the parameters distributions and at least asymptotically the

idiosyncratic terms of the consumption deviations are not cross correlated we opted to use this

one18 .

3.2 The data used

To estimate the equations of the model implied by equation (43) we used annual data from

1970 to 2001 for a sample of 23 countries19 of OECD. The data collected were those of GDP,

GNI, NI, DNI and private consumption at current prices taken from the OECD Main Indicators

2003. Then we calculated the per capita values at constant prices using the population and

consumption price index taken from the same source.20 .

Afterwards we de-trended the data in order to take the deviation cycles. We used a band

pass �lter as is described in Artis et al. (2003) and retain the �uctuations between 2 and 8 years.

This interval follows Baxter and King (1999), as they used the interval between 6 and 32 months

(in year terms 1.5 and 8).

18See appendix A for a short description of the method.
19The countires used were: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany , Greece,

Ireland, Italy, Japan, South Korea, Mexico, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzer-
land, United Kingdom and United States .
The data for Germany was corrected for the break in 1990 by the OECD Secretariat.
20 It should be noted that we did not transform the data by accounting the purchasing power parity. We can

think that some risk sharing can be done through relative price movements. This transformation and comparision
with the present results are left for future work.
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We should note that the same study can be done with di¤erent cycle intervals. This might

allow us to see how the consumption smoothing di¤ers when we use di¤erent time horizons.

3.3 Results

From the method used we can get as a by-product a measure of the world business cycle and its

importance relative to the national one in the di¤erent series. This analysis allows us to compare

the estimated world business cycle with those from other studies and see if they coincide. We can,

also, check if the relative importance of the national component versus the world one diminishes

when we move from GDP to Consumption. This will give us a �rst idea of how much smoothing

is done through the di¤erent channels. These points will be the subject of the �rst part. The

second part will report the estimation of the smoothing parameters for the di¤erent countries in

the sample, and a third subsection will relate the di¤erences found to di¤erent economic and

�nancial indicators.

3.3.1 Business cycle symmetry

Figure (1) displays the median of the estimated world component21 , as well as the 33rd and 66th

percentile22 of the estimations.

From this �gure we can see that the estimation shows troughs on 1975, 1982/85, 1991/1993

and a recession in 2001. It depicts peaks in 1973, 1979, 1989, 1995 and 2000. There is also a

period covering all the eighties were the world economy was in a downturn cycle.

These estimates are similar to other estimates using di¤erent methods. Gregory et al. (1997)

studying the G7 countries with quarterly data from 1970:1 to 1993:4, found recessions in 1975,

1982 and a slowdown in the early nineties, upturns in the early and late seventies and late eighties.

They also found during the mid-eighties a long period where the cycle deviation was negative.

Helbling and Bayoumi (2003) when estimating the G7 weighted gap using GDP quarterly data

from 1973 to 2000 found troughs in 1974, 1982, 1986 and 1992 and peaks in 1978/1979, 1985,

1990 and 2000. Their sample end also depicts a slowdown, even if it is much smaller than the

21As we said before, the size and signal of the loadings and of the factors are not estimable idependently of each
other. As for the size we �xed the variance of the factors as explained before. As for the signal we considered
that the world component would have a positive loading for the US GDP, and the national components a positive
loading for the respective country�s GDP.
22This percentile choice follows Otrok and Whiteman(1998).
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Figure 1: World business cycle

one illustrated in our �gure. Cerqueira(2005) using national indexes constructed from GDP,

GFCF and consumption from 1970 to 2000 found that the �rst estimated common component23

peaks in 1973, 1980, 1990 and 2000 and has troughs in 1975, 1983/6, 1993 and also re�ects the

slowdown at the beginning of the new millennium. Kose et al.(2003) using the same method

for GDP, investment and consumption from 1960 to 1990 found similar results. The biggest

di¤erence was the relative size of the recession after the �rst oil crisis in respect to the one after

the second oil crisis. They found the crisis in the eighties stronger than the one in the seventies,

which was in contrast to most papers in the literature.

Table 1 shows the importance of the world factor for the di¤erent series.

23 It should be recalled that Helbling and Bayoumi(2003) and Cerqueira(2005) found that the world business
cycle was composed by two orthogonal factors. However, as the variance decompositions estimated by Cerqueira
showed the second component was not as all as encompassing as the �rst, in fact it was only important for US,
Germany and some german neighbours. The approach used in this paper allows for one common component, the
second one, if exists, will be mingled in the national components. However, as the second component is not as
global as the �rst we can think that the countries to which some of the cycle deviations are caused by it can
smooth those deviations with the countries that are little or not a¤ected by it.
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If we compare the median value across series, we can see that when we move from GDP to GNI,

and from NI to DNI the sensitivity of the series to the world component, on average, increases,

indicating that those channels of international risk sharing (through portfolio diversi�cation in

the �rst case and international transfers in the second) seem to be working. However, when

moving from DNI to Consumption, the majority of the countries experience a decrease in the

sensitivity to the world factor (the exceptions are Canada, Ireland, Mexico and Norway but for

the last two the dependence of the world component is very weak for any series). Even if this

replicates the consumption correlation puzzle, the fact is that it does not mean that there is no

smoothing through the savings channel, as that sensitivity reduction can be due to the existence

of errors of measurement on the consumption or taste shocks (either would reduce the sensitivity

of consumption but not of DNI to the world component ).

On the other hand, if we check for which countries the GDP commoves more with the world

cycle, those are Belgium, Germany, Ireland, France, UK and US (with more than 50%) Austria,

Japan, Netherlands and Switzerland (between 50 and 40%) and Greece, Italy and Spain (between

30% and 40%).

The importance of the national component on the variance of each series can be seen in

table 2. As we saw in the model, if perfect risk sharing existed, through portfolio diversi�cation,

the importance of the national component in GNI should be very small. In fact we can see

that the values are close to the ones for the GDP, re�ecting that here is hardly any consumption

smoothing of the national shocks due to portfolio diversi�cation. The second channel (the savings

mechanism) re�ects a di¤erent story. When comparing the importance of the national component

for DNI and Consumption we can see that in most countries (the exceptions are France, Germany,

Italy and Spain24) consumption is less a¤ected by this component than is DNI. This reduction

is, however, not equal among all the countries. There are substantial reductions in some, as for

instance New Zealand, Norway and Ireland, whilst for others it is very small, as in the case of

the US (where the 33rd to 66th percentile interval of the variance decomposition of the national

component in DNI and Consumption overlap).

The question that arises from the two previous tables is how can the consumption be less

24Only for Italy and spain do the 33rd to 66th percentile interval of the importance of this component for either
series overlap each other.
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Figure 2: Relative size of the national component to the sum of world and national component

dependent on the world cycle than GDP (giving rise to the consumption correlation puzzle),

but at the same time be also less dependent from the national component (indicating that there

is some risk-sharing and consumption smoothing across countries)? The answer is that, for

consumption the idiosyncratic component of the series is much more important than for the

other series. This may re�ect errors of measurement or taste shocks. That is what we can

observe in table (3).

We can see that for all series, except consumption, the idiosyncratic component is very small

(except for the GDP of Netherlands, N. Zealand and Switzerland). For consumption the �gure

is quite di¤erent, ranging from 11.9% for Mexico to 83.5% for Norway.

These last tables allow us to analyze the existence or not of a consumption correlation puzzle.

We have seen before that consumption is subject to more idiosyncratic shocks (that can come from

taste shocks or measurement errors) than GDP. The question is to know what are the relative

sizes if we compare only the national and world component. Figure (2) presents the relationship

of the relative size of the national component to the sum of the common components (world plus

national) for GDP and consumption.
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If in fact consumption is less dependent on the national shocks than on the world shocks,

then we should �nd the markers above the 450 degree line. On the contrary, if there was a clear

consumption correlation puzzle we would �nd most of the markers bellow the 450 line. From the

�gure we can see that the number of markers bellow and above the 450 line is more or less equal

and most are very close to that line. This indicates that once we account for the idiosyncratic

components of the series the consumption correlation across countries is similar to that for GDP.

3.3.2 Consumption smoothing channels

From the previous section, it seems that countries engage in partial consumption smoothing

through the savings channel, while the smoothing by portfolio diversi�cation is very small or

even non-existent. To look into more detail at the importance of each channel, table 4 show the

estimated values25 for the di¤erent smoothing channels using the formulas in equations (44) to

(48).

As we can see from table (4), the amount of consumption smoothing achieved by international

portfolio diversi�cation (b�f ) is small for most countries. The countries for which this channel is
more important are Belgium (17.4%), France (8.8%), Italy (5.4%) and US (5.2%). However for

a number of countries, this channel, has an unsmoothing e¤ect: Netherlands (-16.4%), Sweden

(-10.4%) , Portugal (-8.8%), Denmark (-6.0%), Finland (-5.5%) and Norway (-4.9%). From

these lists, it seems that the countries that smooth more trough this channel are big countries

(with the exception of Belgium) or countries where the GDP dependence on the world cycle is

higher, but it does not include all of them (in that group Italy is the one for which the GDP

is less related with the world component, 39.7%). The countries that unsmooth through this

channel are small and/or with a lower dependence from the world component (the exception is

Netherlands which is also the biggest one with 15,92 million inhabitants in 2000).

As for the second channel (variation of capital depreciation - b�d), it has an unsmoothing e¤ect
on all countries (being Norway the smallest with -0.06% and Finland the biggest with -14.1%).

This is in line with previous studies(see referenced papers in footnote 8).

International transfers are not important for most countries. The fact that international

25 In Appendix B we can see the 5th; 10th; 20th, 25th, 33th, 50th (the median), 66th, 75th, 80th, 90th and 95th

percentiles.
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transfers aren�t important for most countries is not surprising as this channel would depict the

transfers made across states through international aid to catastrophes, automatic stabilizers

through common budgets if they existed and private sector remittances26 . In this sample, the

only common budget arrangement is the one that encompasses the EU countries, but it is not

built to provide automatic stabilization, therefore, even for most of the EU countries the e¤ects

are small. In the countries studied the exceptions are Germany with 26.8% (the biggest net

contributor to the EU budget and an immigrant receiver) and Portugal with 12.7%. (one of

the cohesion countries and a country that is at the same time an immigrant receiver - from the

former African colonies - and an emigrant provider - mostly to France, Germany, USA and South

America).

The bulk of the smoothing is done through the �nal channel, savings and credit markets

(b�s)27 . But the importance of it is not the same in every country. For some it smooths more
than 50% of the cycle deviations- Norway (82.9%), Portugal (63.5%), New Zealand (61.3%),

Switzerland (60%), Greece (56.6%) , Canada (55.8%), Netherlands (54.4%), and Finland (54%).

For others it account for less than 20% - Denmark (2.5%), Italy (17.7%) South Korea(14.5%)

and Mexico (19.1%).

Finally, comparing total smoothing from GDP to private consumption, the groups of countries

that smooth more and less mimics the groups formed from the importance of the credit market

channel as this one was the more important and heterogeneous28 .

3.3.3 Possible relations with economic and �nancial indicators

At this point we can raise the question as to why the values are di¤erent across countries29 .

One obvious justi�cation would be the importance of the world component in the countries GDP

cycle. We could think that the more a country commoves with the world cycle the less it has to

26Account code D75 of the 1993 SNA, see http://unstats.un.org/unsd/sna1993/toctop2.asp.
Previous studies about this issue have disregarded the existence of these private remmitances at this level. A

more accurate look to these transfers might be a issue of future research.
27Moreover if we add to this, the fact that the importance of the national component for the consumption and

GDP in respect to the sum of the common components (national plus world) is similar - see �gure (2) - we can
suspect that most of the smoothing is due to intertemporal smoothing and not by using the international credit
markets.
28The total smoothing parameter does not have to be equal to the sum of the other parametres as at each level

the idiosyncratic component of the series is considered in the smoothing process.
29The analysis presented are simple correlations between the median values founded and several indicators.

They should be read as indicators of the di¤erences found and directions that deserve further research.
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gain by entering into smoothing mechanisms. Figures (3) and (4) show the relation between the

importance of the world component for the GDP cycles and the smoothing parameters through

asset markets (b�f ) and credit markets (b�s).
From the �rst graph we can see that there is a positive relationship between the importance

of the World cycle on the national GDPs and the total smoothing through the capital markets.

The R2 of the linear regression is 0.2318 and the parameters are signi�cant at 5% level.

The second �gure gives the impression that there is an inverse relationship, but the R2 is

only 0:0603 and the estimated parameters are insigni�cant at 5% level.

So, the idea that countries that commove less with the world cycle would smooth more is not

con�rmed, and if any relationship exists is through the asset markets but positive (the ones that

commove more also smooth more through this channel).

A second idea that we could take from the previous tables, would be that there could be a

relation between country size and consumption smoothing as most of the countries that have

higher smoothing values through the savings/credit markets are small ones.

Figures (5) and (6) depict the relationship between population size and the consumption

smoothing channels.

Although the regression lines seem to depict some relationships the R2 are 7.95% and 11.95%

and the parameters are insigni�cant at 5% level. However if we take out the US, the �rst re-

lationship (asset markets channel vs population) continues to be unimportant, but the second

(savings/credit market channel vs population) has a R2 of 25.02% and the parameter is signi�-

cantly negative at 5% level.

Another relationship that we can consider is the degree of openness30 . We could think that

countries that have a higher degree of openness are more �nancially integrated and have easier

access to the capital markets and/or international credit markets.

Figures (7) and (8) depict the relationship between openness and the consumption smoothing

channels.

From the �rst graph we can see that there is no relationship between the openness level and

the smoothing through the capital markets. The R2 of the linear regression is 0.0011 and the
30The openess indicator was calculated by averaging the ratio of (exports+imports)/GDP from 1970 to 2000.
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Figure 3: Relation between the importance of the World component on the GDP cycle and the
consumption smoothing through the asset markets

Figure 4: Relation between the importance of the World component on the GDP cycle and the
consumption smoothing through the savings and credit markets
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Figure 5: Relation between the population size and consumption smoothing through the asset
markets

Figure 6: Relation between the population size and consumption smoothing through the savings
and credit markets
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Figure 7: Relation between openness and consumption smoothing through the asset markets

Figure 8: Relation between openness and the consumption smoothing through the savings and
credit markets
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regression parameter is zero. However, if we do the same regression without the three countries

that have a higher level of openness (Belgium - 1.11 , Ireland - 0.99 and Netherlands -0.88), there

is a negative relationship between openness and the smoothing channel. The R2 is 0.2848 and

the parameter is negative at 5% signi�cance level.

The second �gure gives the impression that there is a positive relationship, but the R2 is only

0.0612 and the estimated parameters are insigni�cant at 5% level. If we do the same regression

without the same countries as before, the R2 increases to 0:092 but the estimated parameters

continue to be insigni�cant.

Finally, and because the two main channels of consumption smoothing discussed in papers

are through portfolio diversi�cation and savings, we tried to relate the values found with some

indicators of the �nancial structure of the countries studied. The indicators used were taken from

the database on Financial Development and Structure revised in October 2003, for a description of

this database see Beck and all.(1999), and the dataset on Bank Concentration & Competition31 .

However, from the whole batch of indicators few seemed to be signi�cant.

As concerning the portfolio diversi�cation channel only the �Public bond market capitalization

to GDP�indicator had a signi�cant correlation with R2 of 0.204, however the result was overmost

due to the values of Belgium. If we do the same regression without Belgium the relation is

insigni�cant at 5%.(see �gure (9) - dotted line represents the regression without Belgium ).

For the savings/credit market channel seems that the only signi�cant indicators are : Net

interest margin (R2 = 0:2259) and Concentration (R2 = 0:2124) (see �gures(10) and (11)32).

From the �rst graph it seems that the more e¢ cient are the commercial banks into chan-

neling funds from savers to investors the more able are agents to use the savings/credit market

to smooth the consumption through the business cycle.On the other side the relationship be-

tween concentration and consumption smoothing is positive. The concentration indicator might

have two interpretations: highly concentrated commercial banking sector might result in lack

of competitive pressure to attract savings and channel them e¢ ciently to investors or a highly

fragmented market might be evidence for undercapitalized banks. From the relationship depicted

31The indicator list used from each database and the weblink are transcribed in appendix C.
32The indicators of entry denials showed to be signi�cant with a negative correlation. However most of the

countries had a zero value for this index and the correlation coe�cents were basically due to two or three countries.
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Figure 9: Relation between Public bond market capitalization to GDP and consumption smooth-
ing through the asset markets

by the graph it seems that a higher level of concentration actually improves the ability of agents

to smooth consumption, it therefore appears that fears of a highly concentrated market leading

to a reduction in e¢ ciency may be misplaced.

4 Conclusion

In conclusion, we can say that the results found are in the aggregate not di¤erent from those

existing in the literature. Asset markets are marginally important (if we aggregate the data the

world value is zero), capital depreciation contributes to unsmooth consumption (-8% at world

level), international transfers are not important (0% for the world) and the bulk of consumption

is done through the savings/credit market mechanism (at the world level this accounts for 39%).

However these aggregations hide some di¤erences among countries. Smoothing through the

asset markets channel ranges from -17.4% to 16.4%, as the international transfers (with the

exception of Germany and Portugal) are zero for most countries. The savings channel ranges

from 2.5% to 82.9%.

When we tried to see to which indicators we could relate to those di¤erences, we found that

the asset markets channel is positively related with the importance of the world component in

the country cycles and negatively (when we take out Belgium, Netherlands and Ireland) related
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Figure 10: Relation between Net Interest Margin and consumption smoothing through the sav-
ings/credit market

Figure 11: Relation between Concentration and consumption smoothing through the sav-
ings/credit market
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to the degree of openness. Both results can be considered unexpected. First, we should think

that the less important is the world component in the national cycle, the more the country has

to gain from engaging in risk sharing through portfolio diversi�cation, but we found the inverse

relationship. As for the second result we might think that the more open is a country, the more

integrated it is and therefore it would have easier access to international asset markets, however

this hypothesis is not only not con�rmed but, if anything, we found the inverse relationship.

When we did the same analysis for the saving channel we only found a negative relationship

with the population size (when we do not consider US) indicating that smaller countries smooth

more through this channel. This can be seen as expected, as smaller countries have a smaller

impact on international credit markets and can lend/borrow to/from more agents.

On the other hand, when we relate the results to �nancial indicators we did not �nd any

indicator that would be related to the asset market channel. This might indicate that the

reasons for the di¤erences through this channel are insensitive to �nancial market structure or

that the indicators used do not capture the relevant di¤erences to explain the heterogenous values

found for this channel. As for the saving mechanism, we found that the indicator of e¢ ciency

(net interest margin) and of market structure (concentration) were related to this channel. More

e¢ cient banks (lower net interest margin) and a more concentrated market structure would lead

to a more e¢ cient consumption smoothing through the savings/credit channel.

However the previous relations should be read as indications of what is causing the het-

erogeneity found across countries on the smoothing mechanisms and which directions deserve

further research.
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A Empirical methodology

The estimation of model depicted by equation (43) is accomplished through a MonteCarlo Markov

Chain applied to dynamic factor models, as is described by Otrok and Whiteman(1998) and Kose

et al. (2003).

If we consider a speci�cation of a Gaussian probability density for the data fytg conditional

on a set of latent parameters f'g and a set of latent variables fftg, call this density function

gy(Y j'; F ). In addition there is a Gaussian probability density function gf (F ) for the F itself.

Given a prior distribution for ', h('); the joint posterior distribution for the parameters and the

latent variables (the factors) is: h('; F jY ) = gy(Y j'; F ) � gf (F ) � h('):

Otrok and Whiteman(ibidem) showed that, although h('; F jY ) is hard to derive, under a

conjugate prior for ' we can get h('jF; Y ) and h(F j'; Y ):

So starting with a guess for F 0 (in the support of the posterior distribution) we generate a

random drawing for '1 from h('jF 0; Y ). Then get a random drawing F 1 from h('jF 1; Y )

The sample produced is a realization of a Markov chain whose invariant distribution is the

joint posterior h('; F jY ):

In this paper we have an intermediate factor (the national factor) therefore the estimation

was done in the following steps:

1. Get a guess for world factor (F 0W ) and country factors (F
0
C) in the support of their

distributions. The priors used were N(0; �2i ): For the world factor the variance was �xed to the

average of the variances of all series, for the country factors it was �xed to the average of the

variances of the countries series. Remember that the size of the loadings and the factors cannot

be estimated independently By �xing the variance of the factors we also �x the size of the

loadings.

2. Draw a random drawing '1 from h('jF 0W ; F 0C ; Y )

3. Draw a random drawing F 1W from h(FW j'1; F 0C ; Y )
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4. Draw a random drawing F 1C from h(FC j'1; F 1W ; Y )

5. Go to step 2.

This iteration was done 100000 times, and then we eliminate the �rst 30000 iterations. The

distributions were taken from the last 70000 iterations. We tried with smaller chain lengths, but

from 10000 (eliminating the �rst 5000) onward the results were similar.

As in Kose et al.(ibidem) the prior used on the loadings was a N(0; 1) .The length of the

idiosyncratic and factor autoregressive polynomials was 3 (I tried with larger polynomial orders

with �nal similar results). The prior on the autoregressive polynomials parameters was N(0;�)

with � =

266664
1 0 0

0 0:5 0

0 0 0:25

377775 :As in Otrok and Whiteman(ibidem) the prior on the innovation
variances in the observable equation is an Inverted Gamma(6,0.001).

For more details see the above cited papers.

B Estimated percentiles of the smoothing parameters distributions

In the next pages we can see the percentiles of the smoothing parameters distributions . In those

tables the symmetric interval around the median where the parameter keeps the signal is in bold.
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C List of �nancial indicators used

From the database available on:

http://web.worldbank.org/WBSITE/EXTERNAL/EXTDEC/EXTRESEARCH/EXTPROGRAMS/EXTFINRES/...

...0�contentMDK:20352338~menuPK:806638~pagePK:64168182~piPK:64168060~theSitePK:478060,00.html

Central Bank Assets to total �nancial assets

Deposit Money Bank Assets to total �nancial assets

Other Financial Institutions Assets to total �nancial assets

Deposit money bank vs. central bank assets

Liquid liabilities to GDP

Central Bank Assets to GDP

Deposit Money Bank Assets to GDP

Other Financial Institutions Assets to GDP

Private credit by deposit money banks to GDP

Private credit by deposit money banks and other �nancial institutions to GDP

Bank deposits

Financial system deposits

Concentration

Overhead Costs

Net Interest Margin

Life insurance penetration

Non-life insurance penetration

Stock market capitalization to GDP

Stock market total value traded to GDP

Stockmarket turnover ratio

Private bond market capitalization to GDP

Public bond market capitalization to GDP
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From the database available on:

http://econ.worldbank.org/external/default/...

...main?theSitePK=478060&contentMDK=20347611&menuPK=806583&pagePK=64168182&piPK=64168060

Fraction of entry applications denied

Fraction of domestic entry applications denied

Fraction of foreign entry applications denied

Activity restrictions

Banking freedom

State ownership

Foreign ownership

Economic freedom

KKZ index (A composite of six governance indicators (1998 data): voice and accountabil-

ity, political stability, government e¤ectiveness, regulatory quality, rule of law. And corruption.

Higher values correspond to better governance)

Private credit

Total value traded
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