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Abstract  
This technical note is developed as a companion to the paper ‘Assessing Bayesian Model 
Comparison in Small Samples’ (Globalization and Monetary Policy Institute working paper 
no. 189). Taking the workhorse open-economy model of Martínez-García and Wynne (2010) 
with nominal rigidities under monopolistic competition as our Data-Generating Process, we 
investigate with simulated data how Bayesian model comparison based on posterior odds 
performs when the model becomes arbitrarily close to a closed-economy and/or an 
economy with flexible prices and perfect competition. This technical note elaborates on 
three key technical points relevant for Martínez-García and Wynne (2014). First, we explain 
the building blocks of the open-economy model of Martínez-García and Wynne (2010). We 
also derive the equilibrium conditions (and the steady state) under producer-currency 
pricing. Second, we discuss the log-linearization of the equilibrium conditions around the 
deterministic steady state and our benchmark parameterization. The linear rational 
expectations model that results from the log-linearization is used to simulate the data under 
our benchmark parameterization. These simulated data is used in Martínez-García and 
Wynne (2014) to conduct their Bayesian model comparison exercises. Third, we describe the 
Bayesian estimation and model comparison techniques with special emphasis on the 
questions of: (a) how we elicit priors on the models themselves and the parameters of a 
given model, and (b) how we compute posterior model probabilities. Simultaneously, 
commentary is provided whenever appropriate to clarify the economic significance of the 
assumptions embedded in our workhorse open-economy model. 
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1 New Open Economy Macro (NOEM) Model

The NOEM model that we use in Martínez-García and Wynne (2014) is a variant of the workhorse model

of Clarida et al. (2002) introduced in Martínez-García and Wynne (2010). This is a symmetric two-country

model with a continuum of unit mass of households and consumption varieties, equally divided between the

Home country and the Foreign country. We employ this framework because it integrates an open-economy

New Keynesian Phillips curve that �eshes out the content of the global slack hypothesis into a stylized dynamic

stochastic general equilibrium model, but also because it nests model speci�cations without nominal rigidities

(monetary neutrality) and/or under autarky (closed-economies) as limiting cases.

We abstract from a number of relevant modelling features like capital and investment (see, e.g., Chari

et al. (2002), and Martínez-García and Søndergaard (2008)), durable goods (see, e.g., Engel and Wang

(2011)), and monopolistically competitive suppliers of labor (see, e.g., Clarida et al. (2002)) in order to assess

Bayesian model comparison solely in the presence of e¤ects from increased trade openness and monetary

non-neutrality induced by nominal rigidities.

Households. The lifetime utility for the representative household in the Home country is additively sep-

arable in consumption, Ct, and labor, Lt, i.e.,

X+1

�=0
��Et

�
ln (Ct+� )�

1

1 + '
(Lt+� )

1+'

�
; (1)

and similarly the lifetime utility for the representative household in the Foreign country is additively separable

in consumption, C�t , and labor, L
�
t , i.e.,X+1

�=0
��Et

�
ln
�
C�t+�

�
� 1

1 + '

�
L�t+�

�1+'�
; (2)

where 0 < � < 1 is the subjective intertemporal discount factor and ' > 0 is the inverse of the Frisch

elasticity of labor supply. The inverse of the intertemporal elasticity of substitution is equal to 1 under the

assumption of log-utility on consumption.

The Home household maximizes its lifetime utility subject to the sequence of budget constraints,

PtCt +

Z
!t+12


Qt (!t+1)Bt (!t+1) � Bt�1 (!t) +WtLt +Dt � Tt; (3)

where Wt is the nominal wage in the Home country, Pt is the Home consumption price index (CPI), Tt is a

nominal lump-sum tax from the Home government, and Dt are (per-period) nominal pro�ts from all �rms

producing the Home varieties of goods. The Home budget constraint includes purchases of a portfolio of one-

period Arrow-Debreu securities (contingent bonds) internationally traded and in zero net supply, Bt (!t+1).

For simplicity, these contingent bonds are quoted in the unit of account of the Home country.

Similarly, the Foreign household maximizes its lifetime utility subject to the sequence of budget con-

straints,

P �t C
�
t +

1

St

Z
!t+12


Qt (!t+1)B
�
t (!t+1) �

1

St
B�t�1 (!t) +W

�
t L

�
t +D

�
t � T �t ; (4)

where W �
t is the nominal wage in the Foreign country, P

�
t is the Foreign consumption price index (CPI),
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T �t is a nominal lump-sum tax from the Foreign government, and D�
t are (per-period) nominal pro�ts from

all �rms producing the Foreign varieties of goods. The Foreign budget constraint includes purchases of a

portfolio of one-period Arrow-Debreu securities (contingent bonds) internationally traded and in zero net

supply, B�t (!t+1). The Home price of the contingent bonds that pay-o¤ in state !t+1 2 
 at time t + 1 is
denoted Qt (!t+1), while the corresponding Foreign price is Q�t (!t+1) =

1
St
Qt (!t+1) and St is the nominal

exchange rate.

The contingent bond market clearing conditions can be summarized as,

1

2
[Bt (!t+1) +B

�
t (!t+1)] = 0; 8!t+1 2 
: (5)

Access to a full set of internationally-traded, one-period Arrow-Debreu securities completes the local and

international asset markets recursively. In other words, a full set of internationally-traded, one-period Arrow-

Debreu securities su¢ ces to guarantee complete asset markets both within a country and internationally.

In this setting under complete asset markets, households can perfectly share risks domestically and interna-

tionally. Hence, the intertemporal marginal rate of substitution is equalized across countries and in every

state of nature, i.e.

�

�
Ct+1
Ct

��1
Pt
Pt+1

= �

�
C�t+1
C�t

��1
P �t St

P �t+1St+1
: (6)

We de�ne the real exchange rate as RSt � StP
�
t

Pt
, so by backward recursion the perfect international risk-

sharing condition in (6) becomes,

RSt = �

�
C�t
Ct

��1
; (7)

where � � S0P
�
0

P0

�
C�
0

C0

�
is a constant that depends on initial conditions. If the initial conditions correspond

to the symmetric steady state, then the constant � is equal to one.

We can also price a redundant one-period, uncontingent nominal bond for each country in its correspond-

ing unit of account with the price of the contingent Arrow-Debreu securities and obtain a standard pair of

stochastic Euler equations for both countries, i.e.

1

1 + it
=

Z
!t+12


Qt (!t+1) = �Et

"�
Ct+1
Ct

��1
Pt
Pt+1

#
; (8)

1

1 + i�t
=

Z
!t+12


Q�t (!t+1) = �Et

"�
C�t+1
C�t

��1
P �t
P �t+1

#
; (9)

where it is the riskless, nominal interest rate in the Home country and i�t is the riskless, nominal interest

rate in the Foreign country. The household�s optimization problem also results in a pair of labor supply

equations,

Wt

Pt
= (Ct) (Lt)

'
; (10)

W �
t

P �t
= (C�t ) (L

�
t )
'
; (11)

plus the appropriate transversality conditions on the portfolio of contingent bonds and the respective budget
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constraints of Home and Foreign households in (3) and (4).

Ct is a CES aggregator of Home and Foreign goods for the representative Home country household de�ned

as,

Ct =

�
(1� �)

1
�
�
CHt
���1

� + (�)
1
�
�
CFt
���1

�

�
; (12)

where � > 0 is the elasticity of substitution between the Home-produced consumption bundle CHt and

the Foreign-produced consumption bundle CFt . Analogous preferences are assumed for the Foreign country

representative household, except that C�t is de�ned as a CES aggregator of Home and Foreign goods in the

following terms,

C�t =

�
(�)

1
�
�
CH�t

���1
� + (1� �)

1
�
�
CF�t

���1
�

�
: (13)

The share of imported goods in the Home consumption basket and in the Foreign basket must satisfy

0 � � � 1
2 . Clarida et al. (2002)� among others� make the assumption that the consumption baskets

of both countries are identical, giving the same weight to Home-produced and Foreign-produced goods.

In turn, di¤erences in the basket of consumption goods across countries exist in this set-up under most

parameterizations� except in the knife-edge case where � = 1
2 . Moreover, in the limiting case where �

becomes arbitrarily close to 0 we approximate autarky, the solution of the closed-economy model where

international spillovers arise solely through the exogenous covariance of shock innovations across countries.

The sub-indexes CHt and CH�t indicate respectively Home and Foreign consumption of the bundle of

di¤erentiated varieties produced in the Home country. Similarly, CFt and CF�t denote Home and Foreign

consumption of the bundle of di¤erentiated varieties produced in the Foreign country. These sub-indexes

are de�ned as follows,

CHt =

"�
1

2

�� 1
�
Z 1

2

0

Ct (h)
��1
� dh

# �
��1

; CFt =

"�
1

2

�� 1
�
Z 1

1
2

Ct (f)
��1
� df

# �
��1

; (14)

CH�t =

"�
1

2

�� 1
�
Z 1

2

0

C�t (h)
��1
� dh

# �
��1

; CF�t =

"�
1

2

�� 1
�
Z 1

1
2

C�t (f)
��1
� df

# �
��1

; (15)

where � > 1 is the elasticity of substitution among di¤erentiated varieties within a country. Similarly, output

and labor are expressed as,

1

2
Yt =

"�
1

2

�� 1
�
Z 1

2

0

Yt (h)
��1
� dh

# �
��1

;
1

2
Y �t =

"�
1

2

�� 1
�
Z 1

1
2

Y �t (f)
��1
� df

# �
��1

; (16)

1

2
Lt =

"�
1

2

�� 1
�
Z 1

2

0

Lt (h)
��1
� dh

# �
��1

;
1

2
L�t =

"�
1

2

�� 1
�
Z 1

1
2

L�t (f)
��1
� df

# �
��1

; (17)

where Yt and Y �t denote the total output per-household produced by �rms in the Home and Foreign countries

respectively, while Lt and L�t refer to the per-household total labor employed.
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The CPIs that correspond to this speci�cation of consumption preferences are,

Pt =
h
(1� �)

�
PHt
�1��

+ �
�
PFt
�1��i 1

1��
; (18)

P �t =
h
�
�
PH�t

�1��
+ (1� �)

�
PF�t

�1��i 1
1��

; (19)

and,

PHt =

"
2

Z 1
2

0

Pt (h)
1��

dh

# 1
1��

; PFt =

"
2

Z 1

1
2

Pt (f)
1��

df

# 1
1��

; (20)

PH�t =

"
2

Z 1
2

0

P �t (h)
1��

dh

# 1
1��

; PF�t =

"
2

Z 1

1
2

P �t (f)
1��

df

# 1
1��

; (21)

where PHt and PFt are the price sub-indexes for the Home-produced and Foreign-produced bundles of varieties

in the Home market. The Home and Foreign price of the Home-produced variety h is given by Pt (h) and

P �t (h), respectively. This is similar for the sub-indexes P
H�
t and PF�t in the Foreign market and for the

prices Pt (f) and P �t (f) of the Foreign-produced variety f .

Firms. Each �rm supplies the Home and Foreign markets with its own di¤erentiated variety under mo-

nopolistic competition. Clarida et al. (2002) make the assumption of producer currency pricing (PCP),

which we also adopt here. Hence, �rms set Home and Foreign prices (invoicing local sales and exports) in

their local currency. The PCP assumption implies that the law of one price (LOOP) holds at the variety

level (i.e. Pt (h) = StP
�
t (h) and Pt (f) = StP

�
t (f)), so it follows that P

H
t = StP

H�
t and PFt = StP

F�
t .

However, the assumption of Home-product bias in consumption preferences (which introduces di¤erences in

the consumption baskets across countries) leads to deviations from purchasing power parity (PPP) in the

model whenever � 6= 1
2 . For this reason, Pt 6= StP

�
t and so the real exchange rate deviates from one (i.e.,

RSt � StP
�
t

Pt
6= 1). More speci�cally, the CPI-based real exchange rate (RER) can be expressed as,

RSt � StP
�
t

Pt
=
St

h
�
�
PH�t

�1��
+ (1� �)

�
PF�t

�1��i 1
1��

h
(1� �)

�
PHt
�1��

+ �
�
PFt
�1��i 1

1��

=

2641� (1� 2�)
0B@ 1�

�
PF
t

PH
t

�1��
(1� �) + �

�
PF
t

PH
t

�1��
1CA
375

1
1��

; (22)

where the second equality shows that the RER, RSt, is equal to one only if � = 1
2 ; otherwise, is a function

of the Home terms of trade de�ned as the price of imports relative to the price of exports expressed in units

of the domestic currency, i.e. ToTt � PF
t

StPH�
t

=
PF
t

PH
t
.

We can relate the CPI of both countries in (18)� (19) to the terms of trade ToTt � PF
t

PH
t
using the LOOP
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as follows,

Pt =
h
(1� �)

�
PHt
�1��

+ �
�
PFt
�1��i 1

1��
= PHt

"
(1� �) + �

�
PFt
PHt

�1��# 1
1��

; (23)

P �t =
h
�
�
PH�t

�1��
+ (1� �)

�
PF�t

�1��i 1
1��

= PF�t

"
�

�
PH�t

PF�t

�1��
+ (1� �)

# 1
1��

= PF�t

"
�

�
StP

H�
t

StPF�t

�1��
+ (1� �)

# 1
1��

= PF�t

264�
0@ 1

PF
t

PH
t

1A1��

+ (1� �)

375
1

1��

; (24)

where the price sub-index for the Home-produced bundles of varieties in the Home market, PHt , and the

price sub-index for the Foreign-produced bundles of varieties in the Foreign market, PF�t , correspond in

this environment to the GDP de�ator� or equivalently the Producer Price Index (PPI)� of the Home and

Foreign countries respectively. Hence, the di¤erence between the rate of CPI in�ation and the GDP de�ator

in�ation (or PPI in�ation) is a function solely of the terms of trade, ToTt � PF
t

PH
t
.

Given household�s preferences, we derive the demand for any Home variety h and for any Foreign variety

f as,

Yt (h) =
1

2
Ct (h) +

1

2
C�t (h)

=

�
Pt (h)

PHt

���(�
PHt
Pt

��� "
(1� �)Ct + �

�
1

RSt

���
C�t

#)
; 8h 2

�
0;
1

2

�
; (25)

Y �t (f) =
1

2
Ct (f) +

1

2
C�t (f)

=

�
Pt (f)

PFt

���(�
PFt
Pt

��� "
�Ct + (1� �)

�
1

RSt

���
C�t

#)
; 8f 2

�
1

2
; 1

�
: (26)

Firms maximize pro�ts subject to a partial adjustment rule on nominal prices at the variety level à la Calvo

(1983). In each period, every �rm receives with probability 0 < � < 1 a signal to maintain their prices and

with probability 1�� a signal to re-optimize. Hence, in the limiting case where � becomes arbitrarily close
to 0, we approximate the �exible price allocation and, therefore, the allocation solution that would arise

were nominal rigidities (the origin of the monetary non-neutrality) to be absent.

A re-optimizing Home �rm in any given period chooses a price ePt (h) optimally to maximize the expected
discounted value of its corresponding pro�ts, i.e.,

X+1

�=0
Et

(
(��)

�

�
Ct+�
Ct

��1
Pt
Pt+�

heYt;t+� (h)� ePt (h)� (1� �)MCt+�

�i)
; (27)

subject to the constraint of always satisfying the demand given by (25) at the chosen price ePt (h) for as long
as that price remains unchanged. The demand schedule eYt;t+� (h) indicates the total consumption demand
of variety h at time t + � whenever the prevailing prices are unchanged since time t, i.e. whenever prices

are Pt+� (h) = ePt (h). Analogously, a re-optimizing Foreign �rm in any given period chooses a price eP �t (f)
5



optimally to maximize the expected discounted value of its corresponding pro�ts, i.e.,

X+1

�=0
Et

(
(��)

�

�
C�t+�
C�t

��1
P �t
P �t+�

heY �t;t+� (f)� eP �t (f)� (1� �)MC�t+�

�i)
; (28)

subject to the constraint of always satisfying the demand given by (26) at the chosen price eP �t (f) for as long
as that price remains unchanged. The demand schedule eY �t;t+� (f) indicates the total consumption demand
of variety f at time t+ � whenever the prevailing prices are unchanged since time t, i.e. whenever prices are

Pt+� (f) = eP �t (f).
The government of each country raises lump-sum taxes from its local households in order to subsidize labor

employment. We introduce the time-invariant labor subsidy � as proportional to the nominal marginal cost.

Firms produce their own varieties subject to a linear-in-labor technology. Labor is assumed to be immobile

across countries. However, we assume perfectly competitive local labor markets� instead of monopolistically

competitive suppliers of labor as in Clarida et al. (2002)� and homogeneity of the labor input in each national

labor market. These assumptions ensure that wages equalize within a country. Hence, the (before-subsidy)

nominal marginal costs are given by,

MCt �
�
Wt

At

�
; MC�t �

�
W �
t

A�t

�
; (29)

whereMCt andMC�t are respectively the Home and Foreign (before-subsidy) nominal marginal costs. Home

and Foreign nominal wages are denoted by Wt and W �
t , while Home and Foreign productivity shocks are At

and A�t respectively. The stochastic process for aggregate productivity in each country evolves according to

the following bivariate autoregressive process, 
lnAt

lnA�t

!
=

 
�a 0

0 �a

! 
lnAt�1

lnA�t�1

!
+

 
"at

"a�t

!
; (30) 

"at

"a�t

!
� N

  
0

0

!
;

 
�2a �a;a��

2
a

�a;a��
2
a �2a

!!
: (31)

The Home and Foreign productivity shock innovations are labeled "at and "
a�
t respectively. We assume a

common volatility �2a > 0, a common autoregressive parameter �1 < �a < 1 and allow the cross-correlation

of innovations between the two countries to be �1 < �a;a� < 1.

Given the inherent symmetry of the Calvo-type pricing scheme, the price sub-indexes PHt and PF�t evolve

according to the following pair of equations,

�
PHt
�1��

= �
�
PHt�1

�1��
+ (1� �)

� ePt (h)�1�� = �StPH�t

�1��
; (32)

�
PF�t

�1��
= �

�
PF�t�1

�1��
+ (1� �)

� eP �t (f)�1�� = �PFtSt
�1��

: (33)

The price sub-indexes, PH�t and PFt , follow from the LOOP condition. The optimal pricing rule of the
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re-optimizing Home �rms at time t is given by,

ePt (h) = � �

� � 1 (1� �)
�X+1

�=0
(��)

� Et
h�

1
Pt+�Ct+�

� eYt;t+� (h)MCt+�

i
X+1

�=0
(��)

� Et
h�

1
Pt+�Ct+�

� eYt;t+� (h)i ; (34)

while the optimal pricing rule of the re-optimizing Foreign �rms at time t is,

eP �t (f) = � �

� � 1 (1� �)
�X+1

�=0
(��)

� Et
h�

1
P�
t+�C

�
t+�

� eY �t;t+� (f)MC�t+�

i
X+1

�=0
(��)

� Et
h�

1
P�
t+�C

�
t+�

� eY �t;t+� (f)i : (35)

Even absent nominal rigidities, the market structure of monopolistic competition on the supply-side intro-

duces a mark-up between prices and marginal costs, �
��1 > 1. This mark-up term is constant and a function

of the elasticity of substitution across varieties within a country, � > 1.1

We choose an identical optimal labor subsidy � = 1
� in both countries to neutralize the monopolistic

competition mark-up wedge �
��1 , as indicated before. The labor subsidy is funded with lump-sum taxes raised

on the local households, and ensures the allocation attained by the model under �exible prices replicates the

one of an economy with �exible pricing and perfectly competitive �rms. The government budget constraint

of each country then becomes,

1

2
[Tt + �MCt] = 0; (36)

1

2
[T �t + �MC�t ] = 0; (37)

which shows that the labor subsidy is �nanced with the non-distortionary, lump-sum taxes on Home and

Foreign Households, Tt and T �t . The government in each country has no other tax instruments, does not

borrow to fund its operations and does not consume or invest. Hence, the government budget constraint

is also balanced in every period after collecting the revenues from the households and paying-o¤ the labor

subsidies.

Monetary Policy. We model monetary policy in the Home and Foreign countries according to Taylor

(1993)-type rules on the short-term nominal interest rates, it and i�t , i.e.,

1 + it

1 + i
=

�
1 + it�1

1 + i

��i "��t
�

�1+ � � Yt
Y t

� x#1��i
e"

m
t ; (38)

1 + i�t

1 + i
� =

�
1 + i�t�1

1 + i
�

��i 24���t
�
�

�1+ �  Y �t
Y
�
t

! x351��i e"m�
t ; (39)

1Monopolistic competition introduces a mark-up over marginal costs that is a function of the elasticity of substitution across
varieties within a country, �. The mark-up is the only place where the parameter � shows up in the model up to a �rst-order
approximation, so the optimal labor subsidy � which neutralizes the mark-up distortion also makes the pair (�; �) irrelevant
for the characterization of the steady state and the dynamics of the economy.
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where "mt and "
m�
t are the Home and Foreign monetary policy shocks. The monetary shocks in each country

are given by,  
"mt

"m�t

!
� N

  
0

0

!
;

 
�2m �m;m��2m

�m;m��2m �2m

!!
: (40)

We assume cross-correlation in the innovations between the two countries �1 < �m;m� < 1 and a common

volatility �2m > 0.

The policy parameters  � > 0 and  x > 0 represent the sensitivity of the monetary policy rule to

movements in in�ation and the output gap respectively, while 0 < �i < 1 represents the smoothing parameter,

and i and i
�
are the steady state Home and Foreign nominal interest rates. �t � Pt

Pt�1
and ��t �

P�
t

P�
t�1

are

the (gross) CPI in�ation rates, while � and �
�
are the corresponding steady state in�ation rates. Yt and Y �t

de�ne the per-household output levels, while Y t and Y
�
t are the potential per-household output levels that

monetary policy tracks� potential output being de�ned as the output level that would prevail if all frictions

could be eliminated, that is, in a frictionless economy with perfectly competitive �rms and �exible prices.

The ratios Yt
Y t
and Y �

t

Y
�
t

de�ne the output gap for the Home and Foreign country. These indexes of monetary

policy take the form of the standard policy rule postulated by Taylor (1993) once they are log-linearized.

Steady State We characterize a deterministic, zero-in�ation steady state assuming that � = �
�
= 1 and

S = 1. Moreover, we de�ne a symmetric steady state where P = P
H
= eP (h) and P � = P

F�
= eP � (f),

so that RS = TOT = 1 and C
�
= C. With the optimal labor subsidy in place, the mark-up distortion

from monopolistic competition is eliminated and does not a¤ect the steady state. The steady state is thus

determined by the interest rates 1 + i = 1 + i
�
= 1

� and the following allocation of resources: Y = L =

Y (h) = L (h) = C = 1 and Y
�
= L

�
= Y

�
(f) = Y

�
(f) = C

�
= 1. Steady state real wages are equal to

W
P
= W

�

P
� = 1, the CPIs equalize across countries (i.e. P = P

�
), and the consumption of each variety is

given in the Home country by C (h) = 2C
H
, C

H
= (1� �)C, C (f) = 2CF , CF = �C

�
and in the Foreign

country by C
�
(h) = 2C

H�
, C

H�
= �C

�
, C

�
(f) = 2C

F�
, C

F�
= (1� �)C�.

2 Solution Method and Parameterization

2.1 Solution Method

We derive the deterministic, zero-in�ation steady state, and then log-linearize the equilibrium conditions

around that steady state. This local approximation is accurate for arbitrarily small exogenous shocks that

are bounded within a neighborhood of the steady state. We use this log-linear approximation of the workhorse

NOEM model discussed in the previous section and summarized in Table 1 as our Data-Generating Process

(DGP) (which we refer to as model M1) in Martínez-García and Wynne (2014). We solve the corresponding

linear rational expectations model based on the generalized Schur decomposition method (see, e.g., Villemot

(2011)), as implemented by the software package Dynare described in Adjemian et al. (2011).

For model comparison, we consider di¤erent nested variants of the log-linearized NOEM model (model

M1) that we report here in Table 2:A (the M2 International Real Business Cycle model, � ! 0), in Table

2:B (the M3 closed-economy New Keynesian model, � = 0), and in Table 2:C (the M4 closed-economy Real

Business Cycle model, � = 0 and � ! 0). We simulate the full model over 11; 000 periods, and drop the

8



�rst 1; 000 observations of each series to exclude any e¤ect of the initial conditions on the simulation. We

retain 10; 000 periods of this single simulation to explore the e¤ect of sample size, but we also select three

shorter sub-samples of 160 observations each. The short sub-samples correspond to 40 years of quarterly

data and are meant to capture a time series of international macro data of a length that is large by the

standards of applied work but not implausible. The long sample corresponds to an unrealistic time series

of 2; 500 years of quarterly data that su¢ ces to illustrate the asymptotic properties of the Bayesian model

comparison method that we investigate in this paper.

Whenever it is pertinent to simulate the model under di¤erent parameterizations, we maintain invariant

the realization of the exogenous shocks and the strategy to select a long sample and three shorter sub-samples

solely varying the relevant structural parameters of the model.
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Table 1 - New Open-Economy Macro (NOEM) Model (M1)
Home Economy

Phillips curve
b�t � �Et (b�t+1) + :::�

(1��)(1���)
�

� h
(1� �)

�
'+

�
��(��1)(1�2�)
��(��1)(1�2�)2

�� bxt + � �'+ � �+(��1)(1�2�)
��(��1)(1�2�)2

�� bx�t i
Output gap

(1� 2�) (Et [bxt+1]� bxt) �
(1� �) (� � (� � 1) (1� 2�))

hbrt � brti� � (� + (� � 1) (1� 2�)) hbr�t � br�t i
Output byt = byt + bxt
Monetary policy bit � �ibit�1 + (1� �i) [(1 +  �) b�t +  xbxt] + b"mt
GDP de�ator b�Ht � b�t � ��ctott
Fisher equation brt � bit � Et [b�t+1]
Natural interest rate brt � (1� �)� ��(��1)(1�2�)

��(��1)(1�2�)2

��
Et
hbyt+1i� byt�+ � � �+(��1)(1�2�)

��(��1)(1�2�)2

��
Et
hby�t+1i� by�t�

Potential output byt � �1 + (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

��bat � (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

�ba�t
Foreign Economy

Phillips curve
b��t � �Et

�b��t+1�+ :::�
(1��)(1���)

�

� h
�
�
'+

�
�+(��1)(1�2�)
��(��1)(1�2�)2

�� bxt + (1� �)�'+ � ��(��1)(1�2�)
��(��1)(1�2�)2

�� bx�t i
Output gap

(1� 2�)
�
Et
�bx�t+1�� bx�t � �

�� (� + (� � 1) (1� 2�))
hbrt � brti+ (1� �) (� � (� � 1) (1� 2�)) hbr�t � br�t i

Output by�t = by�t + bx�t
Monetary policy bi�t � �ibi�t�1 + (1� �i) [(1 +  �) b��t +  xbx�t ] + b"m�t
GDP de�ator b�F�t � b��t + ��ctott
Fisher equation br�t � bi�t � Et �b��t+1�
Natural interest rate br�t � �

�
�+(��1)(1�2�)
��(��1)(1�2�)2

��
Et
hbyt+1i� byt�+ (1� �)� ��(��1)(1�2�)

��(��1)(1�2�)2

��
Et
hby�t+1i� by�t�

Potential output by�t � � (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

�bat + �1 + (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

��ba�t
International Relative Prices and Trade

Terms of trade ctott � � 1
��(��1)(1�2�)2

�
(byt � by�t )

Real exchange rate brst � (1� 2�)ctott
Real trade balance btbt � byt � bct � �

�
�+(��1)(1�2�)
��(��1)(1�2�)2

�
(byt � by�t )

Exogenous, Country-Speci�c Shocks

Productivity shock

� batba�t
�
�
�
�a 0
0 �a

�� bat�1ba�t�1
�
+

� b"atb"a�t
�

� b"atb"a�t
�
� N

��
0
0

�
;

�
�2a �a;a��

2
a

�a;a��
2
a �2a

��
Monetary shock

� b"mtb"m�t
�
� N

��
0
0

�
;

�
�2m �m;m��2m

�m;m��2m �2m

��
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Table 2.A - International Real Business Cycle (IRBC) Model (M2)
Home Economy

Output gap bxt � 0
Output byt � �1 + (� � 1)� 2�(1��)

'(��(��1)(1�2�)2)+1

��bat � (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

�ba�t
Monetary policy bit � �ibit�1 + (1� �i) [(1 +  �) b�t +  xbxt] + b"mt
GDP de�ator b�Ht � b�t � ��ctott
Fisher equation brt � bit � Et [b�t+1]
Natural interest rate brt � (1� �)� ��(��1)(1�2�)

��(��1)(1�2�)2

�
(Et [byt+1]� byt) + � � �+(��1)(1�2�)

��(��1)(1�2�)2

� �
Et
�by�t+1�� by�t �

Foreign Economy
Output gap bx�t � 0
Output by�t � � (� � 1)� 2�(1��)

'(��(��1)(1�2�)2)+1

�bat + �1 + (� � 1)� 2�(1��)
'(��(��1)(1�2�)2)+1

��ba�t
Monetary policy bi�t � �ibi�t�1 + (1� �i) [(1 +  �) b��t +  xbx�t ] + b"m�t
GDP de�ator b�F�t � b��t + ��ctott
Fisher equation br�t � bi�t � Et �b��t+1�
Natural interest rate br�t � �

�
�+(��1)(1�2�)
��(��1)(1�2�)2

�
(Et [byt+1]� byt) + (1� �)� ��(��1)(1�2�)

��(��1)(1�2�)2

� �
Et
�by�t+1�� by�t �

International Relative Prices and Trade

Terms of trade ctott � � 1
��(��1)(1�2�)2

�
(byt � by�t )

Real exchange rate brst � (1� 2�)ctott
Real trade balance btbt � byt � bct � �1� (1� �)� ��(��1)(1�2�)

��(��1)(1�2�)2

��
(byt � by�t )

Exogenous, Country-Speci�c Shocks

Productivity shock

� batba�t
�
�
�
�a 0
0 �a

�� bat�1ba�t�1
�
+

� b"atb"a�t
�

� b"atb"a�t
�
� N

��
0
0

�
;

�
�2a �a;a��

2
a

�a;a��
2
a �2a

��
Monetary shock

� b"mtb"m�t
�
� N

��
0
0

�
;

�
�2m �m;m��2m

�m;m��2m �2m

��
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Table 2.B - New Keynesian (NK) Closed-Economy Model (M3)
Home Economy

Phillips curve b�t � �Et (b�t+1) + � (1��)(1���)�

�
(1 + ') bxt

Output gap Et [bxt+1]� bxt � brt � brt
Output byt = byt + bxt
Monetary policy bit � �ibit�1 + (1� �i) [(1 +  �) b�t +  xbxt] + b"mt
GDP de�ator b�Ht = b�t
Fisher equation brt � bit � Et [b�t+1]
Natural interest rate brt � Et hbyt+1i� byt
Potential output byt � bat

Foreign Economy

Phillips curve b��t � �Et
�b��t+1�+ � (1��)(1���)�

�
(1 + ') bx�t

Output gap Et
�bx�t+1�� bx�t � br�t � br�t

Output by�t = by�t + bx�t
Monetary policy bi�t � �ibi�t�1 + (1� �i) [(1 +  �) b��t +  xbx�t ] + b"m�t
GDP de�ator b�F�t = b��t
Fisher equation br�t � bi�t � Et �b��t+1�
Natural interest rate br�t � Et hby�t+1i� by�t
Potential output by�t � ba�t

International Relative Prices and Trade
Terms of trade ctott � byt � by�t
Real exchange rate brst � (1� 2�)ctott
Real trade balance btbt � byt � bct � 0

Exogenous, Country-Speci�c Shocks

Productivity shock

� batba�t
�
�
�
�a 0
0 �a

�� bat�1ba�t�1
�
+

� b"atb"a�t
�

� b"atb"a�t
�
� N

��
0
0

�
;

�
�2a �a;a��

2
a

�a;a��
2
a �2a

��
Monetary shock

� b"mtb"m�t
�
� N

��
0
0

�
;

�
�2m �m;m��2m

�m;m��2m �2m

��
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Table 2.C - Real Business Cycle (RBC) Closed-Economy Model (M4)
Home Economy

Output gap bxt � 0
Output byt � bat
Monetary policy bit � �ibit�1 + (1� �i) [(1 +  �) b�t +  xbxt] + b"mt
GDP de�ator b�Ht = b�t
Fisher equation brt � bit � Et [b�t+1]
Natural interest rate brt � Et [byt+1]� byt

Foreign Economy
Output gap bx�t � 0
Output by�t � ba�t
Monetary policy bi�t � �ibi�t�1 + (1� �i) [(1 +  �) b��t +  xbx�t ] + b"m�t
GDP de�ator b�F�t = b��t
Fisher equation br�t � bi�t � Et �b��t+1�
Natural interest rate br�t � Et �by�t+1�� by�t

International Relative Prices and Trade
Terms of trade ctott � byt � by�t
Real exchange rate brst � (1� 2�)ctott
Real trade balance btbt � byt � bct � 0

Exogenous, Country-Speci�c Shocks

Productivity shock

� batba�t
�
�
�
�a 0
0 �a

�� bat�1ba�t�1
�
+

� b"atb"a�t
�

� b"atb"a�t
�
� N

��
0
0

�
;

�
�2a �a;a��

2
a

�a;a��
2
a �2a

��
Monetary shock

� b"mtb"m�t
�
� N

��
0
0

�
;

�
�2m �m;m��2m

�m;m��2m �2m

��

2.2 Parameterization

The parameterization of the NOEM model (model M1) in Martínez-García and Wynne (2014), whose refer-

ences we discuss here, is compactly summarized in Table 3. We �x the values of most (policy and structural)

parameters, but we also consider a range of values for some key parameters that can in�uence the degree of

openness of these economies as well as how close the monetary policy is to being optimal. We use this range

of parameter values to generate simulated data from the NOEM model (our DGP process) along dimensions

of the parameter space that make the implicit distribution of the endogenous variables increasingly closer

to that arising from a closed-economy model and/or an economy with �exible pricing. We exploit that to

investigate the power of conventional Bayesian techniques to help us select the correct DGP model from the

observable data.

Structural (non-policy) parameters. We set the intertemporal discount factor � at 0:99 to attain an

average yearly interest rate of 4% in steady state (i.e., we choose � to imply that
�
1
�

�4
= 1:041). We adopt

the standard value of 0:75 for the degree of price stickiness �, implying an expected price duration of four

quarters, to be consistent with the average duration in Chari et al. (2002) and the standard parameterization

in the NOEM literature. The evidence surveyed by Taylor (1999) and more recently by Klenow and Malin
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(2010) is consistent with the view that prices change on average closer to once a year. This parameter

determines the degree of nominal rigidities of the economy, so we also consider an interval of values for �

that spans its theoretical range (that is, the interval between 0 and 1).

We set the share of imported goods in the consumption basket � at 0:06 as our benchmark in order to

obtain an average import share of 6% for the U.S. based on the U.S. and European trade data documented

by Chari et al. (2002). This parameter determines the degree of openness of the economy, so we investigate

the power of Bayesian model comparison over an interval of values of � that spans its theoretical range (that

is, the interval between 0 and 1
2 ).

Estimates of the Frisch elasticity of labor supply, 1' , based on micro data are commonly below 0:5. The

classical study of Pencavel (1986) reports a range of estimates going from 0 to 0:45, while Canzoneri et al.

(2007) discuss a similar range from 0:05 to 0:35. In turn, macro studies often impose a value well-above

0:5� e.g., Rotemberg and Woodford (1998a) and Rotemberg and Woodford (1998b) argue for a value as high

as 9:5. As a compromise, we set the Frisch elasticity of labor supply 1
' at 0:5 so as not to depart too much

from the micro estimates.

The elasticity of intratemporal substitution between Home and Foreign goods, �, is also greatly debated.

Based on empirical estimates of trade models, it is generally noted that plausible values of the U.S. elasticity

of intratemporal substitution lie between 1 and 2. Here we borrow from the work of Backus et al. (1994)

and Chari et al. (2002) by setting the elasticity � to be equal to 1:5.

In the dynamics of the �exible price model (either open or closed to trade), the intertemporal discount

factor, �, and the Calvo price stickiness parameter, �, are not present, as there is no Phillips curve relationship

under monetary neutrality. In the dynamics of the closed economy model (with or without nominal rigidities),

the share of imported goods in the consumption basket, �, is zero and hence drops out from the set of relevant

parameters.

Policy parameters. We assume a partial-adjustment Taylor rule mechanism which introduces intrinsic

inertia into the original rule proposed by Taylor (1993), as it is the most standard policy speci�cation in the

NOEM literature. We adopt the policy parameters estimated for the U.S. by Rudebusch (2006) under an

analogous partial-adjustment speci�cation. According to those estimates, we set the smoothing parameter

�i that determines the intrinsic inertia at 0:78, the response to in�ation (1 +  �) is chosen to be 1:33 and

the response to the output gap  x is equal to 1:29. We assume that the policy parameters are identical in

both countries. We investigate Bayesian model comparison for a range of values of the policy parameter

(1 +  �), where  � goes from 0 to 6. As  � increases, this generates endogenous dynamics increasingly close

to those arising from a �exible price model where monetary policy has no real e¤ects.

By de�nition, current output and potential output are the same object in the �exible price economy,

so there is no need for monetary policy to respond to the output gap as there will be no gap in that case.

Hence, the policy parameter  x becomes irrelevant for those speci�cations that assume �exible prices. Since

the monetary policy rule responds solely to country-speci�c macro aggregates (in�ation and the output gap)

in the open-economy case, the policy rule does not have to change in the speci�cation of the closed-economy

case.

Parameters of the shock processes. For the parameterization of the VAR(1) productivity shock process,

we follow Kehoe and Perri (2002) and Chari et al. (2002) which use data for the U.S. and a foreign aggregate
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Table 3 - Model Parameterization
Structural parameters Range Value

Non-policy parameters
Intertemporal discount factor � (0; 1) 0:99
Inverse of the Frisch elasticity of labor supply ' R+ 2
Elasticity of substitution btw. Home and Foreign bundles � R+ 1:5
Share of imports in the consumption basket � (0; 0:5) 0:06, range: (0; 0:5)
Calvo price stickiness parameter � (0; 1) 0:75, range: (0; 1)
Policy parameters
Policy smoothing parameter �i (0; 1) 0:78
Sensitivity to deviations from in�ation target  � R+ 0:33, range: (0; 6)
Sensitivity to deviations from potential output target  x R+ 1:29

Shock parameters
Persistence of the productivity shock �a (�1; 1) 0:95
Volatility of the productivity shock �a R+ 0:7
Correlation btw. Home and Foreign productivity innovations �a;a� (�1; 1) 0:25
Volatility of the monetary policy shock �m R+ 0:38
Correlation btw. Home and Foreign monetary innovations �m;m� (�1; 1) 0:5

Note: The elasticity of substitution between Home and Foreign bundles, �, and the optimal labor subsidy for �rms, �, are
among the parameters of the model that can a¤ect the steady state as well as the log-linearized dynamics. However, these two
parameters drop out entirely whenever an optimal labor subsidy is chosen where � = 1/�, as it happens in our speci�cation
of the model. For that reason, we do not include them in the table or discuss them further for parameterization or estimation
purposes.

that bundles together 15 European countries, Canada and Japan in their estimates. Based on their work, we

set the parameter �a at 0:95, the volatility �a is set at 0:7 and the correlation between domestic and foreign

productivity innovations �a;a� at 0:25. We adopt the parameter values estimated for the U.S. by Rudebusch

(2006) in setting �m = 0:38 for the volatility of the monetary shock in both countries. We complete the

description of the parameters of the shock processes of the model by choosing the correlation between Home

and Foreign monetary innovations �m;m� to be 0:5 as in Chari et al. (2002). Monetary and productivity

innovations are assumed to be uncorrelated with each other, and we also rule out by construction the presence

of spillovers between monetary and productivity shocks or across countries.

3 Bayesian Estimation andModel Comparison: Technical Aspects

In Martínez-García and Wynne (2014), Bayesian estimation and model comparison is implemented with

the software package Dynare (see, e.g., Adjemian et al. (2011)). Model comparison over a collection of

alternative speci�cations is based on posteriors odds tests and the estimation of a posterior density for each

model. We compute the marginal density with a Laplace approximation. We assume a uniform prior over

the four nested models considered in our comparison exercise.

Eliciting subjective priors. We adopt the subjective theory of Bayesian inference for the structural

parameters of the model. What this entails is that we use prior distributions for the parameters that are

informative to incorporate other sources of information and to re�ect our current views on the parameters
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of the model (subjective priors) as it is conventionally done in the Bayesian estimation of NOEM models,

rather than imposing e.g. non-informative priors.2

We only consider independent prior densities of the beta, gamma, inverse gamma, normal, and uniform

distributions as well as the degenerate distribution that puts mass one on a single value. We choose among

these priors because they are widely used in the Bayesian estimation literature. We assume that the prior

mean is equal to the true value of the parameter in our parameterization, while we choose the shape and

dispersion of the prior distribution to re�ect the degree of uncertainty often associated with those parameters.

We maintain these prior distributions over the structural and policy parameters invariant in all our

subsequent exercises of Bayesian model comparison, taking them as given. For those parameterizations for

which we have simulated data over a range of values, we shift the prior mean with its true value at each

point of the interval considered but keep the prior distribution itself and its dispersion otherwise unchanged

for the purpose of Bayesian estimation and model comparison. By keeping the priors on the parameters

invariant across modelling speci�cations, we make Bayesian comparisons and the implementation of Bayesian

estimation more straightforward. All our prior distributions for the model parameters are summarized in

Table 4.

As is conventionally done, we use a degenerate prior for the intertemporal discount factor � and �x it at

0:99 targeting an average yearly interest rate of 4% as in our benchmark parameterization. We choose a tight

prior to recognize that the share of imported goods in the consumption basket, �, should not deviate too

much from its prior average. We use a Beta distribution with a small standard deviation of 0:01. However,

we investigate a range of values for this parameter over the
�
0; 12
�
-interval and accordingly we set the prior

mean to correspond to the true value used to simulate the data in each case.

We adopt the Gamma distribution centered around 2 for ', but we impose a wide standard deviation

of 2 to encompass the wide range of values considered as plausible in the NOEM literature. We also adopt

the Gamma distribution centered around 1:5 for �, with a wide standard deviation of 1. We adopt the

Beta distribution centered around 0:75 for the Calvo parameter, �, and make the distribution tight with a

standard deviation 0:07. We also explore a range of values for this parameter over the (0; 1)-interval and

accordingly we set the prior mean to correspond to the true value used to simulate the data in each case.

We investigate a range of values for the policy parameter  � from 0 to 6 and accordingly we set the

prior mean to correspond to the true value used to simulate the data in each case. The prior mean of the

sensitivity to deviations from potential output  x is maintained at 1:29. We impose an Inverse Gamma

distribution for both of them and select fairly wide priors with a standard deviation of 2 for each. Having

imposed intrinsic inertia on the monetary policy rule, the parameter �i ought to be positive and high in

order to match the parsimonious interest rate movements that we observe in the actual data. We re�ect

this by selecting a Beta distribution centered around its parameterized value of 0:78 with a prior standard

deviation equal to 0:1.

We adopt a Beta prior distribution for the persistence of the productivity shock, �a, with a prior mean

of 0:95 and a prior standard deviation of 0:05� as there seems to be broad agreement that productivity is

pretty persistent. The prior means of the productivity shock and monetary shock volatilities, �a and �m, are

set at 0:7 and 0:38, respectively. We select an Inverse Gamma distribution to represent the prior distribution

2Non-informative priors are often improper in the sense that they are only de�ned up to a constant. While this does not pose
a problem for Bayesian estimation per se, the unde�ned constant can create problems for comparison across models. We avoid
this issue altogether by instead adopting informative, subjective priors for the structural parameters as part of our estimation
strategy.
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Table 4 - Prior Distributions
Structural parameters Prior Density Domain Prior Mean Prior Std. Dev.

Non-policy parameters
� Fixed � 0:99 �
' Gamma R+ 2 2
� Gamma R+ 1:5 1
� Beta (0; 0:5) 0:06, range: (0; 0:5) 0:01
� Beta (0; 1) 0:75, range: (0; 1) 0:07

Policy parameters
�i Beta (0; 1) 0:78 0:1
 � InvGamma R+ 0:33, range: (0; 6) 2
 x InvGamma R+ 1:29 2

Shock parameters
�a Beta (0; 1) 0:95 0:05
�a InvGamma R+ 0:7 2
�a;a� Beta (0; 1) 0:25 0:18
�m InvGamma R+ 0:38 2
�m;m� Beta (0; 1) 0:5 0:22

Note: This table reports only the prior mean and prior standard deviation for each model parameter. For any plausible choice of
these two moments of the prior there is a mapping onto the prior distribution parameters v and s that matches both of them and
fully characterizes the prior distribution itself. For the Normal distribution, the mean is �=v and the variance is �2=s2. For the
Beta distribution, the mean is �=v=(v+ s) and the variance is �2=vs=((v+ s)2(v+ s+1)). For the Gamma distribution, the mean is
�=vs and the variance is �2=vs2. For the Uniform distribution, the upper and lower bound of the support are v and s respectively,
while the mean is �=(v+ s)=2 and the variance is �2=(v� s)2=12. For the Inverse Gamma distribution, the mean is �=s/(v-1) and
the variance is �2=s2=((v � 1)2(v � 2)).

of both volatility parameters and impose a large standard deviation of 2 on both monetary and productivity

shock innovations leaving it up to the data to determine the contribution of each to explain the endogenous

volatility of the observed data.

Finally, we select the Beta prior distribution for the cross-country correlation of innovations �a;a� and

�m;m� . We choose rather di¤use priors for these cross-country correlations because these parameters of the

shock processes can be crucial for the dynamics of the model, but their values are often greatly debated in

the literature. We center �a;a� at 0:25 with a standard deviation of 0:18, and �m;m� at 0:5 with a standard

deviation of 0:22.

Computing posterior model probabilities. We have a collection of k � 2 models each of which is

fully-described with a parameterized joint probability density over the vector of observable variables Z, i.e.,

Mi = ffi (z j �i) : �i 2 �ig ; 8i = 1; :::; k; (41)

where �i is the vector of unknown parameters of model i, �i is the corresponding parameter space, fi (z j �i)
is its parameterized probability density function, and z is a given realization of the vector of observable

variables Z. The log-likelihood function for model Mi is,

li (�i) = ln fi (z
n j �i) =

Xn

j=1
ln fi (zj j �i) ; 8i = 1; :::; k; (42)
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de�ned over n observations of the endogenous observable variables, i.e. zn = (z1; :::; zn).

For all models i = 1; :::; k, we assign prior probabilities to each, Pr (Mi), and prior probabilities to the

parameters �i that characterize each model speci�cation, fi (�i). The posterior probability for any model

Mi can be calculated using Bayes�Theorem as,

Pr (Mi j Zn = zn) =
fi (z

n jMi) Pr (Mi)Xk

p=1
fp (zn jMp) Pr (Mp)

=
mi Pr (Mi)Xk

p=1
mp Pr (Mp)

; (43)

where

mi � fi (z
n jMi) =

Z
�i

fi (z
n j �i) fi (�i) d�i; 8i = 1; :::; k; (44)

is the marginal likelihood.

The Bayesian posterior odds for model M1 versus the competing model Mi for any i = 2; :::; k (k � 2) is
the product of the prior odds Pr(M1)

Pr(Mi)
times the Bayes Factor B1i, i.e.,

Pr (M1 j Zn = zn)

Pr (Mi j Zn = zn)
= B1i

Pr (M1)

Pr (Mi)
; (45)

where the Bayes factor B1i is the quotient of the marginal likelihoods of both models, i.e.

B1i =
m1

mi
: (46)

Then, it is possible to write the posterior model probability in terms of Bayes Factors as follows,

Pr (Mi j Zn = zn) =
Bi1m1 Pr (Mi)Xk

p=1
Bp1m1 Pr (Mp)

=
elnBi1 Pr (Mi)Xk

p=1
elnBp1 Pr (Mp)

; (47)

and from here to obtain that,

Pr (Mi j Zn = zn) =
elnBi1+lnPr(Mi)Xk

p=1
elnBp1+lnPr(Mp)

=
elnmi+lnPr(Mi)�lnm1Xk

p=1
elnmp+lnPr(Mp)�lnm1

=
elnmi+lnPr(Mi)Xk

p=1
elnmp+lnPr(Mp)

: (48)

In order to compute the posterior model probabilities, we only need to specify the prior model probabilities

Pr (Mi) and obtain the log-marginal densities (under the Laplace approximation in our case) lnmi from the

estimation of each model variant i = 1; :::k. Under our assumption of a uniform prior over the four nested

models under consideration, the prior model probabilities drop out from (48) and we only need to recover

18



the log-marginal densities in order to compute the posterior model probabilities.

The log-marginal densities are a standard by-product of Bayesian estimation with the software package

Dynare (see, e.g., Adjemian et al. (2011)) under the Laplace approximation, so no further transformations

are needed. Then, in Martínez-García and Wynne (2014) we simply apply the formula derived in equation

(48) to the collection of models that we aim to compare in order to obtain the corresponding posterior model

probabilities.
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