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1 Overview

The ifo DSGE model 2.0 represents a large-scale dynamic stochastic general-equilibrium

model, which consists of three fully-microfounded countries. The first country stands for

Germany; the second country corresponds to the rest of the euro area; the third country

captures the rest of the world. Like in reality, the first and the second country constitute

a currency union with a common monetary policy. The third country, in contrast, follows

its own specific central-bank policy. The model distinguishes in each country between a

tradable and a non-tradable sector. Additionally, the model features a series of real and

nominal frictions that are usual in quantitative macroeconomic models. Consumption ex-

hibits habit formation; investment suffers from adjustment costs; a utilization rate makes

predetermined capital stock variable; prices and nominal wages are sticky. In the recent

past, the model has been extensively used to analyze the business cycle (Gemeinschafts-

diagnose, 2019; Wollmershäuser et al., 2020b, 2021), to quantify the effects of fiscal policy

(Wollmershäuser et al., 2018, 2020a; Gemeinschaftsdiagnose, 2020), or to investigate the im-

pact of trade barriers (Gemeinschaftsdiagnose, 2018; Grimme, Šauer and Wollmershäuser,

2019).

2 Data and Estimation

Every quarter, the model is estimated by 19 observables. The model obtains information on

the German economy from eight observables: GDP, private consumption, private investment,

export, import, hours, hourly wage, and harmonized CPI inflation. Information on the rest

of the euro area comes from six observables: GDP, private consumption, investment, hours,

hourly wage, and harmonized CPI inflation. About the rest of the world, the model is

informed by three observables: GDP, CPI inflation, and the central bank’s policy rate. The

remaining two observables that the model takes advantage of are the policy rate of the ECB

and the effective nominal exchange rate between the euro area and the rest of the world.

The 19 observables form a data set that covers quarters from 1999:Q2 onward. The data

that is necessary for constructing the German observables can be easily accessed through

Destatis. In comparison, the construction of the observables for the rest of the euro area and

the rest of the world shows more complexity. The rest of the euro area is approximated by

the data of France, Italy, and Spain, which together make up about two thirds of the rest

of the euro area. The data for the rest of the world is approximated by the most important

trading partners of Germany that lie outside of the euro area: China, the United Kingdom,

and the United States. Because the observables for the rest of the euro area rely directly on
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national data, a new vintage of the data set can be constructed already in t+60. One doesn’t

need to wait for the official data of the euro area, which Eurostat publishes in t+65. The

gain of five working days brings a crucial time advantage in the busy process of forecasting

and business-cycle analysis.

The majority of the officially published time series have to be transformed to match the

model observables. Whenever meaningful, the time series are expressed in real per-capita

terms, and quarter-on-quarter growth rates are computed by log differencing. The proxies

for the rest of the euro area and the rest of the world are built as averages of the transformed

national time series. The proxies are weighted by GDP. If a time series with seasonality

is published without an official seasonal adjustment, the X-13ARIMA-SEATS program is

applied. Table 1 lists the time series that one needs for the construction of the data set. The

table also mentions the original data sources and the transformations that the series have to

undergo to be in line with the observables. All time series are retrieved from Macrobond.

Country Series Source Transformations Observable

DE total population, SA Destatis none auxiliary

real GDP, SA, CA Destatis per capita, Q/Q X̃a
t

real consumption, households & NPISH, SA, CA Destatis per capita, Q/Q C̃a
t

real gross fixed-capital formation, non-government, SA, CA Destatis per capita, Q/Q Ĩat
real export, SA, CA Destatis per capita, Q/Q ẼX

a
t

real import, SA, CA Destatis per capita, Q/Q ĨM
a
t

harmonized CPI, total Destatis quarterly average, SA, Q/Q π̃a
t

hours worked, employees, domestic concept, SA Destatis per capita, Q/Q Ña
t

nominal compensation of employees, domestic concept, SA Destatis per hour, CPI deflated, Q/Q w̃a
t

FR nominal GDP, SA, CA Insee none auxiliary

total population Insee quarterly average, SA auxiliary

real GDP, SA, CA Insee per capita, Q/Q X̃b
t

real consumption, households, SA, CA Insee per capita, Q/Q C̃b
t

real gross fixed-capital formation, total, SA, CA Insee per capita, Q/Q Ĩbt
harmonized CPI, total Insee quarterly average, SA, Q/Q π̃b

t

employees, all branches, SA Insee none auxiliary

average weekly hours worked, all non-agricultural sectors MdT SA, multiplied by employment, per capita, Q/Q Ñb
t

nominal compensation of employees, all branches, SA Insee per hour, CPI deflated, Q/Q w̃b
t

IT nominal GDP, SA, CA Istat none auxiliary

total population Eurostat SA auxiliary

real GDP, SA, CA Istat per capita, Q/Q X̃b
t

real consumption, households & NPISH, SA, CA Istat per capita, Q/Q C̃b
t

real gross fixed-capital formation, total, SA Istat per capita, Q/Q Ĩbt
harmonized CPI, total Istat quarterly average, SA, Q/Q π̃b

t

hours worked, total, SA Istat per capita, Q/Q Ñb
t

nominal compensation of employees, domestic concept, SA, CA Istat per hour, CPI deflated, Q/Q w̃b
t

ES total population, SA Eurostat none auxiliary

GDP deflator, SA MINECO none auxiliary

nominal GDP, SA, CA INE deflated, per capita, Q/Q X̃b
t

consumption deflator, households & NPISH, SA MINECO none auxiliary

nominal consumption, households & NPISH, SA, CA INE deflated, per capita, Q/Q C̃b
t

deflator of gross fixed-capital formation, total, SA MINECO none auxiliary

nominal gross fixed-capital formation, total, SA, CA INE deflated, per capita, Q/Q Ĩbt
harmonized CPI, total INE quarterly average, SA, Q/Q π̃b

t

hours worked, employees, SA, CA INE per capita, Q/Q Ñb
t

nominal compensation of employees, SA, CA INE per hour, CPI deflated, Q/Q w̃b
t

EA main-refinancing-operations rate ECB quarterly average ĩmu
t

CN nominal exchange rate USD/CNY, quarterly average IMF none auxiliary

nominal exchange rate CNY/EUR, quarterly average IMF Q/Q s̃cat
nominal GDP NBS SA, converted to USD auxiliary

3



Continued from previous page

Country Series Source Transformations Observable

total population, annual NBS linearly interpolated auxiliary

real GDP, SA NBS per capita, Q/Q X̃c
t

CPI, total NBS quarterly average, SA, Q/Q π̃c
t

one-year policy lending rate PBC quarterly average ĩct

UK nominal exchange rate USD/GBP, quarterly average IMF none auxiliary

nominal exchange rate GBP/EUR, quarterly average IMF Q/Q s̃cat
nominal GDP, SA ONS converted to USD auxiliary

resident population, SA ONS none auxiliary

real GDP, SA ONS per capita, Q/Q X̃c
t

CPI, total ONS quarterly average, SA, Q/Q π̃c
t

official bank rate BOE quarterly average ĩct

US nominal exchange rate USD/EUR, quarterly average IMF Q/Q s̃cat
nominal GDP, SA BEA none auxiliary

total population, SA BEA none auxiliary

real GDP, SA BEA per capita, Q/Q X̃c
t

CPI, all urban consumers, all items BLS quarterly average, SA, Q/Q π̃c
t

effective federal-funds rate FRBNY quarterly average ĩct

Table 1: Time Series That Are Needed for Constructing the Data Set of Observables

Several parameters of the model (elasticities, discount factors, depreciation rates, capital

shares, aggregator weights, population sizes) are calibrated such that the steady state of the

model replicates markups, great ratios, and trade flows that are documented in the data.

Remaining parameters receive independent priors and are estimated by Bayesian methods.

3 Model Equations

This section reports equilibrium conditions that characterize the behavior of the German

economy. Analogous equations hold for the rest of the euro area and the rest of the world.

Germany is denoted as country a, the rest of the euro area as country b, and the rest of the

world as country c.

Gross domestic product Y a
t :

Y a
t = RTaa

t RTa
t Y Ta

t +RNa
t Y Na

t

Output of the tradable sector Y Ta
t :

Y Ta
t ∆Ta

t =
(
AatA

Ta
t

)1−αTa (KTa
t

)αTa (NTa
t

)1−αTa
Output of the non-tradable sector Y Na

t :

Y Na
t ∆Na

t =
(
AatA

Na
t

)1−αNa (KNa
t

)αNa (NNa
t

)1−αNa
4



Price dispersion in the tradable sector ∆Ta
t :

∆Ta
t = γTa

[
(πa)ξ

p
a
(
πat−1

)1−ξpa
πTaat

]−θTa
∆Ta
t−1 +

(
1− γTa

)(R∗Taa
t

RTaa
t

)−θTa

Price dispersion in the non-tradable sector ∆Na
t :

∆Na
t = γNa

[
(πa)ξ

p
a
(
πat−1

)1−ξpa
πNat

]−θNa
∆Na
t−1 +

(
1− γNa

)(R∗Na
t

RNa
t

)−θNa

Labor-capital ratio in the tradable sector NTa
t /KTa

t :

rkat
wat

=
αTa

1− αTa
NTa
t

KTa
t

Labor-capital ratio in the non-tradable sector NNa
t /KNa

t :

rkat
wat

=
αNa

1− αNa
NNa
t

KNa
t

Marginal costs in the tradable sector mcTat :

mcTat =

(
rkat
)αTa (wat )

1−αTa

(AatA
Ta
t )

1−αTa (αTa )α
T
a (1− αTa )1−α

T
a

Marginal costs in the non-tradable sector mcNat :

mcNat =

(
rkat
)αNa (wat )

1−αNa

(AatA
Na
t )

1−αNa (αNa )α
N
a (1− αNa )1−α

N
a

Price of the tradable output RTaa
t :

1 = γTa

[
(πa)ξ

p
a
(
πat−1

)1−ξpa
πTaat

]1−θTa
+
(
1− γTa

)(R∗Taa
t

RTaa
t

)1−θTa

Price of the German tradable output in the rest of the euro area RTab
t :

RTab
t = RTaa

t Ebat
RTa
t

RTb
t
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Price of the German tradable output in the rest of the world RTac
t :

RTac
t = RTaa

t Ecat
RTa
t

RTc
t

Price of the non-tradable output RNa
t :

1 = γNa

[
(πa)ξ

p
a
(
πat−1

)1−ξpa
πNat

]1−θNa
+
(
1− γNa

)(R∗Na
t

RNa
t

)1−θNa

Optimal price in the tradable sector R∗Taa
t :

R∗Taa
t RTa

t =
θTa

θTa − 1

KNTa
t

KDTa
t

Optimal price in the non-tradable sector R∗Na
t :

R∗Na
t =

θNa
θNa − 1

KNNa
t

KDNa
t

Auxiliary variable for the optimal price in the tradable sector KNTa
t :

KNTa
t = λatmc

Ta
t Y Ta

t + γTa βaEt

(
πTaat+1

(πa)ξ
p
a (πat )

1−ξpa

)θTa

KNTa
t+1

Auxiliary variable for the optimal price in the tradable sector KDTa
t :

KDTa
t = λat

(
1− τTvat

)
Y Ta
t + γTa βaEt

(
πTaat+1

(πa)ξ
p
a (πat )

1−ξpa

)θTa
(πa)ξ

p
a (πat )

1−ξpa

πat+1

KDTa
t+1

Auxiliary variable for the optimal price in the non-tradable sector KNNa
t :

KNNa
t = λatmc

Na
t Y Na

t + γNa βaEt

(
πNat+1

(πa)ξ
p
a (πat )

1−ξpa

)θNa

KNNa
t+1

Auxiliary variable for the optimal price in the non-tradable sector KDNa
t :

KDNa
t = λat

(
1− τNvat

)
Y Na
t + γNa βaEt

(
πNat+1

(πa)ξ
p
a (πat )

1−ξpa

)θNa
(πa)ξ

p
a (πat )

1−ξpa

πat+1

KDNa
t+1
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Inflation of the tradable output πTaat :

πTaat = πTat
RTaa
t

RTaa
t−1

Inflation of the German tradable output in the rest of the euro area πTabt :

πTabt =
πTaat

∆Sabt

Inflation of the German tradable output in the rest of the world πTact :

πTact =
πTaat

∆Sact

Inflation of the non-tradable output πNat :

πNat = πat
RNa
t

RNa
t−1

Supply of the tradable output Y Ta
t :

Y Ta
t = CTaa

t + ITaat +GTaa
t + Γ̃Taat

+
Pb
Pa
CTab
t +

Pb
Pa
ITabt +

Pb
Pa
GTab
t +

Pb
Pa

Γ̃Tabt

+
Pc
Pa
CTac
t +

Pc
Pa
ITact +

Pc
Pa
GTac
t +

Pc
Pa

Γ̃Tact

Supply of the non-tradable output Y Na
t :

Y Na
t = CNa

t + INat +GNa
t + Γ̃Nat

Effective capital stock Ka
t−1u

a
t :

Ka
t−1u

a
t = KTa

t +KNa
t

Hours Na
t :

Na
t = NTa

t +NNa
t

Average hourly wage wat :

(wat )
1−θwa = (1− γwa ) (w∗a

t )1−θ
w
a + γwa

[
wat−1

(
πat−1

)ξwa (πa)1−ξ
w
a

πat

]1−θwa
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Optimal hourly wage w∗a
t :

w∗a
t =

(
θwa

θwa − 1

FW a
t

HW a
t

) 1
1+θwa ψa

Auxiliary variable for the optimal wage FW a
t :

FW a
t = exp

(
εβat + εN

a

t

)
κa (Na

t )1+ψa (wat )
θwa (1+ψa) + βaγ

w
a Et

[
πat+1

(πat )
ξwa (πa)1−ξ

w
a

]θwa (1+ψa)

FW a
t+1

Auxiliary variable for the optimal wage HW a
t :

HW a
t = (1− τwat) (wat )

θwa Na
t λ

a
t + βaγ

w
a Et

[
πat+1

(πat )
ξwa (πa)1−ξ

w
a

]θwa −1

HW a
t+1

Lagrange multiplier on the budget constraint λat :

λat =
(
Ca
t − haCa

t−1

)−σa
exp

(
εβat

)
Private consumption Ca

t :

λat = Etβaλ
a
t+1

1 + iat
πat+1

Private investment Iat :

1 = Qa
t

[
1− υa

2

(
Iat
Iat−1

− 1

)2

− υa
Iat
Iat−1

(
Iat
Iat−1

− 1

)]
exp

(
εI
a

t

)
+ Etβa

λat+1

λat
Qa
t+1υa

(
Iat+1

Iat

)2(Iat+1

Iat
− 1

)
exp

(
εI
a

t+1

)
Tobin’s Q Qa

t :

Qa
t = Etβa

λat+1

λat

[
(1− δa)Qa

t+1 + rkat+1u
a
t+1 −

Γ̃at+1

Ka
t

− τ kat+1

(
rkat+1u

a
t+1 −

Γ̃at+1

Ka
t

− δa

)]

Physical capital stock Ka
t :

Ka
t = (1− δa)Ka

t−1 + Iat

[
1− υa

2

(
Iat
Iat−1

− 1

)2
]

exp
(
εI
a

t

)
Utilization rate of capital uat :

rkat = rka exp
(
ψka (uat − 1)

)
8



Total costs of capital utilization Γ̃at :

Γ̃at =
rka

ψka

[
exp

(
ψka (uat − 1)

)
− 1
]
Ka
t−1

Price of the tradable-goods bundle RTa
t and price of the non-tradable output RNa

t :

1 = µat
(
RTa
t

)1−θa
+ (1− µat)

(
RNa
t

)1−θa
Inflation of the final bundle πat :

(πat )
1−θa = µat

(
RTa
t−1π

Ta
t

)1−θa
+ (1− µat)

(
RNa
t−1π

Na
t

)1−θa
Tradable private consumption CTa

t :

CTa
t = µat

(
RTa
t

)−θa
Ca
t

Non-tradable private consumption CNa
t :

CNa
t = (1− µat)

(
RNa
t

)−θa
Ca
t

Tradable private investment ITat :

ITat = µat
(
RTa
t

)−θa
Iat

Non-tradable private investment INat :

INat = (1− µat)
(
RNa
t

)−θa
Iat

Tradable government consumption GTa
t :

GTa
t = µat

(
RTa
t

)−θa
Ga
t

Non-tradable government consumption GNa
t :

GNa
t = (1− µat)

(
RNa
t

)−θa
Ga
t

Tradable costs of capital utilization Γ̃Tat :

Γ̃Tat = µat
(
RTa
t

)−θa
Γ̃at
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Non-tradable costs of capital utilization Γ̃Nat :

Γ̃Nat = (1− µat)
(
RNa
t

)−θa
Γ̃at

German prices of the tradable output from Germany RTaa
t , from the rest of the euro area

RTba
t , and from the rest of the world RTca

t :

1 = naa
(
RTaa
t

)1−ηa
+ nba

(
RTba
t

)1−ηa
+ nca

(
RTca
t

)1−ηa
Inflation of the tradable-goods bundle πTat :

(
πTat
)1−ηa

= naa
(
RTaa
t−1π

Taa
t

)1−ηa
+ nba

(
RTba
t−1π

Tba
t

)1−ηa
+ nca

(
RTca
t−1π

Tca
t

)1−ηa
German tradable private consumption from Germany CTaa

t :

CTaa
t = naa

(
RTaa
t

)−ηa
CTa
t

German tradable private consumption from the rest of the euro area CTba
t :

CTba
t = nba

(
RTba
t

)−ηa
CTa
t

German tradable private consumption from the rest of the world CTca
t :

CTca
t = nca

(
RTca
t

)−ηa
CTa
t

German tradable private investment from Germany ITaat :

ITaat = naa
(
RTaa
t

)−ηa
ITat

German tradable private investment from the rest of the euro area ITbat :

ITbat = nba
(
RTba
t

)−ηa
ITat

German tradable private investment from the rest of the world ITcat :

ITcat = nca
(
RTca
t

)−ηa
ITat
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German tradable government consumption from Germany GTaa
t :

GTaa
t = naa

(
RTaa
t

)−ηa
GTa
t

German tradable government consumption from the rest of the euro area GTba
t :

GTba
t = nba

(
RTba
t

)−ηa
GTa
t

German tradable government consumption from the rest of the world GTca
t :

GTca
t = nca

(
RTca
t

)−ηa
GTa
t

German tradable costs of capital utilization from Germany Γ̃Taat :

Γ̃Taat = naa
(
RTaa
t

)−ηa
Γ̃Tat

German tradable costs of capital utilization from the rest of the euro area Γ̃Tbat :

Γ̃Tbat = nba
(
RTba
t

)−ηa
Γ̃Tat

German tradable costs of capital utilization from the rest of the world Γ̃Tcat :

Γ̃Tcat = nca
(
RTca
t

)−ηa
Γ̃Tat

Nominal exchange rate between Germany and the rest of the euro area ∆Sabt :

∆Sabt = 1

Real exchange rate between Germany and the rest of the euro area Eabt :

∆Sabt =
Eabt
Eabt−1

πat
πbt

Real exchange rate between Germany and the rest of the world Ecat :

∆Scat =
Ecat
Ecat−1

πct
πat
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Policy rate of the ECB imut :

ln

(
1 + imut
1 + imu

)
= ρimu ln

(
1 + imut−1

1 + imu

)
+
(
1− ρimu

)
φπmu

[
Pa

Pa + Pb
ln

(
πat
πa

)
+

Pb
Pa + Pb

ln

(
πbt
πb

)]
+
(
1− ρimu

)
φymu

[
Pa

Pa + Pb
ln

(
Y a
t

Y a
t−1

)
+

Pb
Pa + Pb

ln

(
Y b
t

Y b
t−1

)]
+ εi

mu

t

Nominal interest rate in Germany iat and in the rest of the euro area ibt :

ln

(
1 + imut
1 + imu

)
=

Pa
Pa + Pb

ln

(
1 + iat
1 + ia

)
+

Pb
Pa + Pb

ln

(
1 + ibt
1 + ib

)
Nominal interest rate on bonds between Germany and the rest of the euro area iabt :

1 + iabt =
(
1 + ibt

)
exp

(
−ωb

[
Eabt babt − Eabbab

]
− ωs

[
Et∆S

ab
t+1∆S

ab
t −

(
∆Sab

)2])
Nominal interest rate on bonds between Germany and the rest of the world icat :

1 + icat = (1 + iat ) exp
(
−ωb [Ecat bcat − Ecabca]− ωs

[
Et∆S

ca
t+1∆S

ca
t − (∆Sca)2

])
Bonds between Germany and the rest of the euro area babt :

λat = Etβaλ
a
t+1

(
1 + iabt

)
∆Sabt+1

πat+1

exp
(
εRPabt

)
Nominal exchange rate between Germany and the rest of the world ∆Scat :

λct = Etβcλ
c
t+1

(1 + icat ) ∆Scat+1

πct+1

exp
(
εRPcat

)
Bonds between Germany and the rest of the world bcat :

Y a
t + Eabt

1 + iabt−1

πbt

Pb
Pa
babt−1 + bcat = Ca

t + Iat +Ga
t + Γ̃at + Eabt

Pb
Pa
babt +

1 + icat−1

πat
bcat−1
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Wollmershäuser, Timo, Marcell Göttert, Christian Grimme, Stefan Lauten-

bacher, Robert Lehmann, Sebastian Link, Manuel Menkhoff, Sascha Möhrle,
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Wollmershäuser, Timo, Przemyslaw Brandt, Christian Grimme, Max Lay,

Robert Lehmann, Sebastian Link, Manuel Menkhoff, Sascha Möhrle, Ann-
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