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Abstract
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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 different channels
of consumption smoothing for the different countries rather than estimating an aggregate
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1 Introduction

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

1. While those papers concentrate on the symmetry of fluctuations in output or in

countries
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

specific shocks to output.

The first one is through portfolio diversification. As Obstfeld and Rogoff (1996) show, using
a modified version of Lucas (1982) model, agents would optimally hold a diversified portfolio of
financial 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 fluctuations and not to country specific 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 assets?. The main arguments given
to explain this behavior are transaction costs ?; the existence of non-tradable goods* and the
regulation of financial markets®.

The portfolio diversification 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 diversification or

asset market channel.

Even if agents do not optimally diversify their portfolio, they can still engage in risk sharing

!Some 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).

2In the literature this is known as the home bias puzzle.

3Cole and Obstfeld (1991) estimated that the welfare gains from portfolio diversification 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 first by showing that the gains from portfolio diversification
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.

5In every year from 1966 to 1994 the proportion of countries with international capital market restricitons was
around 75%, Lewis (1996) .



behavior by using the international credit markets (by lending and borrowing) adjusting their
consumption level. In fact, in general equilibrium models with imperfect financial 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 modifications 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 first by introducing shocks on the firms 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 difficult 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-correlation’ giving rise
to the consumption correlation puzzle®; moreover, a number of empirical studies that have tried
to measure the amount of risk sharing ? 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 different channels they are only able to do aggregate estimations

6Even if Rogoff and Obstfeld(2000) argue that trade costs solve the consumption correlation puzzle. See also
the criticism from Engel(2000).

"See 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 Hoffman
(2003) and Marinheiro (2004).



(the EMU area, the US States, etc.). Once the number of countries/regions is reduced the

methods lose power making inference difficult.

In this paper I purpose to use a factor model'® 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 different 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 final 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 first 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 financial 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).

19The first 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.



2.1 Complete markets and full risk sharing

Consider an endowment economy with n different countries, where all produce the same interna-
tionally tradable homogeneous good, having in equilibrium the same GDP per capita (?Z). At

each point the world economy is hit by a shock (€}’) which causes world output (Y;*) to deviate

from it’s steady state (Y ):
VP =Y"(14e)=Y"+Y".e" (1)

Each country ¢ is subject to this worldwide shock with different magnitudes that can vary through

time (6%) plus an asymmetric shock (el):
Vi =V (148 +e)=Y + 7V fLe’ + T el (2)
such that cov(€l;€l) = 0. Aggregating the n economies we have that:

v o= Yy=Y (?i LY B +?i.e;') - (3)

n n

H
.
Il

-

Z?:l Y =Y"
S ALY =Y (4)
S Y'e=0
which implies that:
"oy
Ez:l ﬂt =1 (5)

LY

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



(small letters denote per capita values):

+oo
U; = maxE 57" u(c
maxU; = max t(Z u(cT)>

T T=t
n n
s.t: ZPZy; = ZPi.clT
i=1 i=1
where: ci per capita consumption in country ¢
yi per capita output in country ¢ and
P; is the i'" country population and

FE; 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:
n ) n +oo )
maxz U; = rri?xz w;. By (Z 5Tt.u(ci)>
i=1 T =1 =t

n n
s.t: ZPlyZT = ZPZ».C;
i=1 i=1

where: P, 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 first order

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

£ou/(d) = P & w/(c]) = Pu,

Z?:l szé = E?:l Pz*ci



The marginal utilities are all equalized, therefore ci = cz,implying“:

n
ZPZyZ = Py’
i=1
, yw
s ="t o
P,
. yw
<~ PZC;’*:PZL@
P,

s O = w

and therefore:

+?w€;u) = Fl(?w +?w€;u) = ?l + Pf

w

Pi W

Ch* = w(Y Y o€f

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

P —w _
LYY =Ry =Y
P Y

7

Therefore equation (11) can be written as:

CiF =7 +7 .6 & ACH* = €@

(10)

(12)

(13)

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

would respond to the worldwide average effect of the world shock and not to the specific impact

on each country.

2.2 Limited participation in the financial markets

If we consider that in each country part of the population is excluded from the financial markets'?,

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

1 From now on the * denotes the consumption level of the representative agent (c;'*), the aggregate consumption

country level (Cz’*)7 or the relative deviation from the steady state (ACZ’*) when there is full risk sharing.

12Both internal and internationally. If they were able to access internal financial 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.



problem for the agents with access to financial markets (denoted by F') and for those who are
living in financial autarky (denoted by FA) .
In this case we can define the world shock as the deviation of aggregate world income for

agents with access to financial markets from its equilibrium:

F —w,F

vl =7 14 ) =707 4 70w (14)
Therefore in each economy, output evolves as:

A A A e S I e O ) (15)
Linking equation (15) and (14) we have that:

—i,F —w,F
2?21 Yy o =Y
n ohF i W TwF YTl 16
D YU Bl =Y e o =t =1 (16)
o
2?21?7 € =0

The world economy, as a whole, evolves as:

Yy = YwF+YwFA Z(YZFJrYzFA):
=1

i, FA

n 71’F ’L ) . ’L )
- ¥ [y 1+ +e)+Y (1+5t.e;v+e§)} -
=1

=Y+<“’ +ZY >et+zﬂ“i

Note that if the share of people living in financial autarky is zero we would be back with our
initial problem depicted by equations (1) to (8).

Those who live in financial autarky would consume:

=7 e 17 (17)

As for the financially integrated agents the problem can be set as a social planner maximiza-



tion problem:

maxU; = mastF E, (Z 5T_t.u(cf’i)> (18)

T=t

n

s.t: ZP SFA —ZP (1_SFA) i

i=1

where sk 4 is the share of people living in financial autarky

and cf " is the per capita consumption of the financially integrated people

%

maximizing the previous problem we would get that cf " would be equal in all countries

therefore:

cyzzﬁfoﬁsz%Q: (19)

7.1+ ple + e’)s%) =

I

¥
™
=)

n

= Zn_ll(PF) Z (Yj’F.(l + 6" + ez)) =

Jj=1

The overall consumption in the economy would be:

ci o= opft ot = (20)
pPF <

= (YZ_i_?l ﬁi 6:&1)+Y 6:5 FA) SFA+ Z (PF)

(]F 1+6J€1u+6)):

j=1

from equation (16) -7, (?j’F.gi) =0and >, 7“:5@' =Y"", therefore:

} p . ) . ) PF _
Ci= (Y47 ey 4 VG £ SV (4 ) =

pw.F
v —i,F
As GDP per capita in steady state is equal (P“, = Y ) then:
; —i A A —i
Ci = (P4 77 ey + 7P A) 747 (e 1) =

i 5l

=Y +Y ((S}A.Bi +5%) € + Sha-€;)



Therefore the evolution of each economy can be characterized as:

Vi = V(148 +¢) (21)

Ci = Y +Y (st .81 + 8%) € + sk s.€1)

re-labeling v = 5“3 in the second expression and dividing each by the equilibrium level we

get14:
AY; = Bler+.é (22)
AC] = (shaBi+ k). +sky.cl
The non-smoothed ratio would be: %where AC%* and AY"* are, respectively, the
t

deviation of consumption from the equilibrium for country ¢ and the world output deviation
from equilibrium if risk sharing was complete, which from the model in section 2.1 would be

ACH =AY =€ -

ACi—AC;  _ [(SpaBi+5%) - + spaci] — ] _ (23)
AY) — AYY Bt +ei] = [ef’]
_ sea(Bi 1)t shae (B e
- i w | i TOFAT G\ ow g a OFA
(Bt — 1) + € (Bt = 1) + €
We obtain the same result if we build the previous ratio due to the asymmetric shock:
[S%AE%] B [0] i
I T (24)
[et] - [0]
or due to the asymmetric impact of the world shock:
(a5t + 50) '] = [e'] _ (57a-(B1) + 55) - — (spa+ sp)-ef’ _ spp(Bi—1) _
= = spa (25)

[Bi-€r] — [e¥] Bied — e (8i — 1)

13 As we are working with an endowment economy, in the steady state total consumption in country 7 is equal
to its own total production.

14 Note that, if the percentage of people with access to finantial markets is equal across countries, the consump-
tion equation would be:

ACH =€’ +€l.spy

10



2.3 Incomplete financial markets

The smoothing performance of the consumption behaviour depicted in the previous sections was
done through international diversification 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 ¢ would be:

maxU; = maxFE,
by

+o0 )
> 5T—t.u(c;)] (26)
T=t
s.t.: yh bl >l (T 4rq) bl
and the market clearing equations:
Pl = ) PUyl (27)
i=1
S P o= 0
i=1

The first order conditions at each point ¢ are :

w(ch) =N (28)
)\t = (5Et [)\t+1~(1 + Tt)]

... the Euler equation is ...

u/'(c}) = 8.F, [u’(ci_,_l).(l + rt)}

Considering that the intertemporal discount factor (6) and the interest rate (r) are equal for
all agents independently of the country, then all of them will choose the same level of ci. The

first market clearing condition can be written as

L% - i 7,% 71 7% Y
Y P e P =Y e = @)
=1

11



Calculating each country aggregate consumption :

th
" Pw

Cit =P
ot =
which is the same condition as the one depicted in equation (11).

So, if we restrict the financial market participation and redefine 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 ¢t :
+o0 Q@i

maxU; = maxF S tuld (14 = 30
= s Sra(s (1 2)) &

n n

st ZPZ-.y; = ZPZ».CZT
i=1 i=1
The first order conditions at time ¢ are:

w (e +¢p) =N
Z?:l szé = Z?:l Pi'ci

(31)

So ci+ ¢! is equalized across countries (re-label as ct,) , so ¢t = ct, — ¢!, so from the clearing

market equation:
S Pyl = D Pict,—¢}) e (32)
i=1 i=1
& ZH.yZ:cttZPi—ZPi.cpi:
i=1 i=1 i=1

n n
= Yw:Ctt.Pw—E Plgoi@Ctt:yw—FPig Plgpi
i=1 Woi=1

12



which implies:
7 w PZ . 7 i
cl = Puyv+ 7 Z;Pi.gat — Pyl = (33)

—w —w W P; < 7 7
= P{y"+y -Gt)“‘P*ZZPi-‘Pt_PMPt:
Woi=1
= Y +Y' e +P. (3 —¢))

(@U - @%)

-

where P! represents the worldwide average taste shock.

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

with access to the financial markets may be written as:

+o0 i
maxU; = maxF, (Z 5t (cf’i (1 + ;ﬁ))) (34)

T =t T

n n

. F i _ F _Fi

ER A E Py = E P .c;
i=1 i=1

Solving the problem gives that:

—w.F _ _Fi
£ ¥ PF (35)

T

chi = YisF —i-?i.sF.e“’ +

where “'F" is the world weighted average of the taste shock of the people with access to financial

DU

=171

markets and equal to

The people that live in financial autarky will consume their income:
chai —Y'spa +7i.5i.ew.5FA Jr?i.ei.sFA (36)
Aggregating terms gives:

Cl = Y +?i.(sF +B;.8r4).€” + ?i.ei.sFA + (@w‘F - @F’i) .PF (37)

13



consumption and output deviation are:

AY] = Bi.ef + ¢
—w,F_ _F,i (38)

AC} = (sp + Bi-57a)-c" + € spa + T2 P,

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

mula of equation (23) we would get:

. —w,F_ _F,i o — i
ACE — ACY [(SF + B;.5r4).€" +€.Spa+ %.PJ — [6%” + Pi.w}
AY; — AY® 850 + €] — [e0]
o at p) 4 [l
[ c’ P+ [ c

SFA+

[(ﬁ; — 1) € + eﬂ

Therefore the taste shocks might produce a bias if the taste shocks of people with access to
the financial markets are different from those living in financial autarky (" # ©i) or if the
world weighted average of the taste shock differs from the world weighted average of the taste
shock of the people with access to financial markets:

Siy PR Tl P
Z:l:l PiF Py

P AT

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

shock or the differentiated 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.

14



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:

Azl =N FY + X Fj + ¢}, (39)

where F{* and F} would be, respectively, the global factors that would affect all the series

of all countries (the world shocks) and the country i factor affecting the series of each country

(the asymmetric country shocks), )\;’w is the loading of the world factor on series j of country

i /\é is the loading of the country ¢ factor on series j and Ez’t would represent the idiosyncratic
15

components of each series'”.

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

World component: Bh.ev = )\;’“’.Ftw (40)
National Component: € = \,.F}
Idiosyncratic component: [@] = sé,t

and for consumption:

World component : (S}Aﬂi +55) € = Abw (41)
National Component : spa.€ = Ao F}
@'w,F _ (pF,i )
Idiosyncratic component . — Py=cy

in the end, the consumption smoothing parameter from the theoretical model is 1 — sp 4. As

151n 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.

15



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:

[s%4-€1] MoF} by
b=1-spa=1— LA 1 Tt g e 42
o ] Y )

To estimate the different 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(GNTI) will be considered as the one that is achieved due to international portfolio
diversification or the asset markets channel. The smoothing from GNI to National Income (NT)
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
(©).
Therefore the estimated factor model will be:
AGDP} = \gpp-F* + Napp-Fi +€ippy
AGNI} = AN B + Aot Fi + €nry

ANT} = N B2 + Ny Fi+ el (43)
ADNI} = Npr B + Npnr B+ ey

AC] = A" F + Xp.Fj + ¢k,

where:
[ B(ere)=0 |
A(L)FP = €2 and € ~ N(0,0%) E(é.?) =0
A(L)F} = € and €i ~ N(0,07) and BE(epwb,) =0 | forji#j2 and iy # iy
A(L)ait = ujt and Uét ~ N(0, U;-) E(e;ugt) =0
| B(uf ui) =0

16



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 static!S.

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. FErrors 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 diversification. 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).

17



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 specific 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 diversification (layer GDP/GNI):

cov(Agpp-F} +eappi > anr-Fi)

bp=1- y Do = (44)
var(Aapp-F{ +€6ppy)

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

can be written as:

_COU(/\ZGDP'Fti s Aot FY) + covlegppy s Aani-Fi) — 1 Mepp-Aani-var(Fy)

var (app-F1) + 007 GG ()" var () + var(ctzpp)

via depreciation of capital (layer GNI/NI):

by=1— anrNyr-var(F) (45)

i 2 i i
(Agn1)” var(FY) +var(egnr,e)

via international transfers (layer NI/DNI):

’b\t —1— : )\2§VI.A1DNI’UCLT(FZ) : (46)
(Ar) " var(Ff) + var(lyy )
via savings (layer DNI/C):
b1 N1 AGvar(FY) (47)

i 2 i i
(Apn1)” var(F}) +var(epyy4)

18



and total smoothing (layer GDP/C):

NappAo.var(F})

i 2 i i
(Agpp)” -var(.F}) +var(egpp,)

btotal =1-

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

b -1 Aepp-Ac-var(F}) —1_ e _1_ e
total — i P} . - i 5 — 7
(MNepp)” wvar(F}) (Mepp) GDP

which is exactly the same as equation (42).

To estimate this model and making inference we opted to use Otrok and Whiteman’s(1998)
approach!”. 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:

> i1 (P ™) ri| B

= © .
Zj:l PjF c'

Therefore if we assume that ¢/ are i.i.d. with variance equal to ai the variance of this term

is:

€ N

2?21( jF)QO-i i 2
(Z?_TPJF)Q +o2 |, <P )

as the covariance of it between two countries is:

op [Tea(P) B P
ce (P,)? P, P,

w

17 An 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 — 400 (or in more stringent cases when N, T — 400 when
\/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.ai+g2 Py 2: (n+n?) .02 b, 2:(1+n).0i P 2
) » ] \& ) \7 n &

and for the covariance:

g

¢l

€ N
SRR

So as n — oo the covariance tends to zero and the variance tends to a?o. (%)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

0ne18 .

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 countries'® 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.?.

Afterwards we de-trended the data in order to take the deviation cycles. We used a band
pass filter as is described in Artis et al. (2003) and retain the fluctuations 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.

207t 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 different cycle intervals. This might

allow us to see how the consumption smoothing differs when we use different 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 different 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 first idea of how much smoothing
is done through the different channels. These points will be the subject of the first part. The
second part will report the estimation of the smoothing parameters for the different countries in
the sample, and a third subsection will relate the differences found to different economic and

financial indicators.

3.3.1 Business cycle symmetry

Figure (1) displays the median of the estimated world component?!, as well as the 337¢ and 66"
percentile?? of the estimations.

From this figure 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 different 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

21 As 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 fixed 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
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one illustrated in our figure. Cerqueira(2005) using national indexes constructed from GDP,
GFCF and consumption from 1970 to 2000 found that the first estimated common component??
peaks in 1973, 1980, 1990 and 2000 and has troughs in 1975, 1983/6, 1993 and also reflects 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
difference was the relative size of the recession after the first 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 different series.

231t 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 first, 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 first 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 affected 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 diversification in
the first 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 diversification,
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, reflecting that here is hardly any consumption
smoothing of the national shocks due to portfolio diversification. The second channel (the savings
mechanism) reflects a different story. When comparing the importance of the national component
for DNT and Consumption we can see that in most countries (the exceptions are France, Germany,
Italy and Spain?!) consumption is less affected 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 DNT and Consumption overlap).

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

240nly 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
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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 reflect 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 figure

is quite different, 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.

26



9¢T°  PET° TET || G000 00" €00 || £00°  Z0O°  TOO' || ¥00°  €00° 0O || 820 LTOT 920 || SN
peT  I€T° 8¢’ || TI0°  0T0° 600 || S00°  ¥00° €00° || 000 00" €00° || 1€0°  0£0° 620" || >N
LTE 80€ 16T || €000 Z0OO'  T00° || 200°  TOO'  TOO' || 6T0°  8TO°  STI0 || LgT° ST €T || m§
08¢ 6.6 L.9 || TOOC TOOT 100 || TOO©  TOOT  TOO' || 800° 800" 00" || 6€0° 8€0T 80" || omS
8T¢°  11Z° 90T || €000 200" 0O || €000 200" TOO' || OTO° 600" 800 || 820" Lg0°  Ggo || eds
687" OFF  €0F || 0800 820" G20 || 600° 800" 200" || L00° 900" 00" || ¥I0°  €10° 10" || Iod
68" Ge8  0€8 [ T00° 10O 100" || TOOC  T00° 100" || €10° IO T10° || I€0° 620" 8ZO" || 1ON
pOC LGS 6PS || 9000 S00° 00" || G000 F0OT  €00° || 810° 910" ¥IO || LIT°  FIT  OIT || N
6L8  89¢”  Lce || 6000 800" 200" || 2000 900" S00° || TTOC  0OTO° 600 || 8ST°  ¥ST° 08T | WIN
0z 611" SIT || 1000 100" 100" || T00° 100" 100" || ¥10° ¥I0° €10 || 270" 2h0" 190" || XN
e1e  20g  €6T || 9000 G00°  F0O' || 2000 900" SO0 || G00°  ¥0O° €00 || GT0°  €T0° IO || 103
Geg’  0€C’ 08T || 6000 ¥00° 200" || 6000 F00° 00" || 9T0° ¥I0° 800" || 6100 LI0° 600 || der
162 I8¢ ¢lz || 2100 6000 00" [ 800 900" GOO° || gT0° 010" 800" || 2€0° 820 ¥T0" | ®i
G6C° 98¢ FLT || €P0°  IFO°  8€0° || 2100 0100 600" || 0T0° 800" 900" || €70° I¥0° 680" || oIl
0L 89%° 19T || 9000 G00° <00 || 200° 100" TOO' || 00" 100" TOO || 600° 600" 800 | ®1O
687" €8¢ LLT || 680 680" 2€0 || S00°  F00T  €00° || 00T €00° 200" || 910" G10°  FI0° || 10D
0z¢  80%° 66T || 9000 G00°  F0O' || G00° €00° €00 || 900° S00°  ¥00° || 920° ¥T0" €20’ | B
€9T"  g9T° 09T || 200" 100" 100 || T00° 100" 10O || ¥00° €00°  €00° || GT0°  FI0° €107 || uig
G8C 9.7 897 || TI0C  0T0° 600" || ¥00° €00° €00° || S00° F00° €00° || 980" ¥EOT  z£o' | ua
06 98¢  6LT || 2000 100" TOO' || 2000 Z0O°  TOO' || €000 €00° 0O || 210° 110" 010 || wep
eqp  LEF €0F || 2000 G00° OO || G000 €000 @00 || TSOT SVO  GFO || ¥80° 180" 9.0° || 1°d
8FG PG 029 || 8000 2000 900" || G00°  ¥00°  FOO' || 900° S00°  F0O' || 10T €10° IO || MV
G6¢°  68¢°  ¢8T || T00° 100" T00° || TOOC  TOOT 000" || STO° ¥IO°  FI0 || 6200 820 LgO || sny
¢/c POIN ¢/T || €/c PPN ¢/1 || ¢/c PeIN ¢/T || €/c PPN &/1 || €/c PPN €/T
uondumsuo) | ING | IN | IND | da»

T00Z-0L6T ‘@oUeLIRA SOLIDS 9YY} UI Jueuodwod JIYeIdUASOIPI oY)} Jo aoueyrodw] :¢ o[qe],

27



If in fact consumption is less dependent on the national shocks than on the world shocks,
then we should find the markers above the 45° degree line. On the contrary, if there was a clear
consumption correlation puzzle we would find most of the markers bellow the 45° line. From the
figure we can see that the number of markers bellow and above the 45° 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 diversification is very small or
even non-existent. To look into more detail at the importance of each channel, table 4 show the
estimated values®® for the different 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 diversification (B ) 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 effect: 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 - Bd), it has an unsmoothing effect
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

25Tn Appendix B we can see the 5t 10t?, 20t 25tP 33th 50th (the median), 66t7, 75", 80t" 90*" and 95"
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 remittances?®. 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 effects
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 final channel, savings and credit markets
(55)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 heterogeneous?®.

3.3.3 Possible relations with economic and financial indicators

At this point we can raise the question as to why the values are different across countries®?.

One obvious justification 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

26 Account code D75 of the 1993 SNA, see http://unstats.un.org/unsd/snal993/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 figure (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 differences 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 (ﬁf) and credit markets (8,).

From the first 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 R? of the linear regression is 0.2318 and the parameters are significant at 5% level.

The second figure gives the impression that there is an inverse relationship, but the R? is
only 0.0603 and the estimated parameters are insignificant at 5% level.

So, the idea that countries that commove less with the world cycle would smooth more is not
confirmed, 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 R? are 7.95% and 11.95%
and the parameters are insignificant at 5% level. However if we take out the US, the first re-
lationship (asset markets channel vs population) continues to be unimportant, but the second
(savings/credit market channel vs population) has a R? of 25.02% and the parameter is signifi-

cantly negative at 5% level.

Another relationship that we can consider is the degree of openness®’. We could think that
countries that have a higher degree of openness are more financially 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 first graph we can see that there is no relationship between the openness level and

the smoothing through the capital markets. The R? 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
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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
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Figure 7: Relation between openness and consumption smoothing through the asset markets
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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 R? is 0.2848 and
the parameter is negative at 5% significance level.

The second figure gives the impression that there is a positive relationship, but the R? is only
0.0612 and the estimated parameters are insignificant at 5% level. If we do the same regression
without the same countries as before, the R? increases to 0.092 but the estimated parameters

continue to be insignificant.

Finally, and because the two main channels of consumption smoothing discussed in papers
are through portfolio diversification and savings, we tried to relate the values found with some
indicators of the financial 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 & Competition3.
However, from the whole batch of indicators few seemed to be significant.

As concerning the portfolio diversification channel only the "Public bond market capitalization
to GDP’ indicator had a significant correlation with R? 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

insignificant at 5%.(see figure (9) - dotted line represents the regression without Belgium ).

For the savings/credit market channel seems that the only significant indicators are : Net
interest margin (R? = 0.2259) and Concentration (R? = 0.2124) (see figures(10) and (11)3?).

From the first graph it seems that the more efficient 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 efficiently 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 significant with a negative correlation. However most of the
countries had a zero value for this index and the correlation coeficents 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
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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 efficiency may be misplaced.

4 Conclusion

In conclusion, we can say that the results found are in the aggregate not different 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 differences 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 differences, 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
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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 diversification, 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 confirmed 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 financial indicators we did not find any
indicator that would be related to the asset market channel. This might indicate that the
reasons for the differences through this channel are insensitive to financial market structure or
that the indicators used do not capture the relevant differences to explain the heterogenous values
found for this channel. As for the saving mechanism, we found that the indicator of efficiency
(net interest margin) and of market structure (concentration) were related to this channel. More
efficient banks (lower net interest margin) and a more concentrated market structure would lead
to a more efficient 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 specification of a Gaussian probability density for the data {y:} conditional
on a set of latent parameters {¢} and a set of latent variables {f:}, call this density function
gy(Y]e, F). In addition there is a Gaussian probability density function g;(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(p, F|Y) = g,(Y|p, F) * g¢(F) * h(p).

Otrok and Whiteman(ibidem) showed that, although h(p, F|Y") is hard to derive, under a

conjugate prior for ¢ we can get h(¢|F,Y) and h(F|p,Y).

So starting with a guess for F° (in the support of the posterior distribution) we generate a
random drawing for ¢* from h(p|F°,Y). Then get a random drawing F'! from h(p|F1,Y)

The sample produced is a realization of a Markov chain whose invariant distribution is the
joint posterior h(y, F|Y).

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 (Fj,) and country factors (F2) in the support of their
distributions. The priors used were N(0,07). For the world factor the variance was fixed to the
average of the variances of all series, for the country factors it was fixed 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 fixing the variance of the factors we also fix the size of the

loadings.
2. Draw a random drawing ¢! from h(p|F,, F2,Y)

3. Draw a random drawing F}, from h(Fy, ¢!, F2,Y)
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4. Draw a random drawing F}, from h(Fg|o*, Fy,Y)
5. Go to step 2.

This iteration was done 100000 times, and then we eliminate the first 30000 iterations. The
distributions were taken from the last 70000 iterations. We tried with smaller chain lengths, but

from 10000 (eliminating the first 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 final similar results). The prior on the autoregressive polynomials parameters was N (0, X)

1 0 0
with =10 05 0 As in Otrok and Whiteman(ibidem) the prior on the innovation
0 0 025

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 financial 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 financial assets
Deposit Money Bank Assets to total financial assets
Other Financial Institutions Assets to total financial 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 financial 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&content MDK=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 effectiveness, regulatory quality, rule of law. And corruption.
Higher values correspond to better governance)
Private credit

Total value traded
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