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Abstract
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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; Wollmershauser et al., 20200, |2021), to quantify the effects of fiscal policy
(Wollmershauser et al., 2018 [20204d; (Gemeinschaftsdiagnose, 2020), or to investigate the im-
pact of trade barriers (Gemeinschaftsdiagnosel 2018; (Grimme, Sauer and Wollmershéuser,
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



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|l|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 )N(t“
real consumption, households & NPISH, SA, CA Destatis per capita, Q/Q 6’?
real gross fixed-capital formation, non-government, SA, CA Destatis per capita, Q/Q f?
real export, SA, CA Destatis per capita, Q/Q E\)J(ta
real import, SA, CA Destatis per capita, Q/Q ﬁ\J/I(Z
harmonized CPI, total Destatis quarterly average, SA, Q/Q T
hours worked, employees, domestic concept, SA Destatis per capita, Q/Q ]\N/i1
nominal compensation of employees, domestic concept, SA Destatis  per hour, CPI deflated, Q/Q ﬂ)?

FR nominal GDP, SA, CA Insee none auxiliary
total population Insee quarterly average, SA auxiliary
real GDP, SA, CA Insee per capita, Q/Q )N(i’
real consumption, households, SA, CA Insee per capita, Q/Q CN'E
real gross fixed-capital formation, total, SA, CA Insee per capita, Q/Q ﬁ’
harmonized CPI, total Insee quarterly average, SA, Q/Q 7??
employees, all branches, SA Insee none auxiliary
average weekly hours worked, all non-agricultural sectors MdT SA, multiplied by employment, per capita, Q/Q ﬁf
nominal compensation of employees, all branches, SA Insee per hour, CPI deflated, Q/Q ﬁ?

IT nominal GDP, SA, CA Istat none auxiliary
total population Eurostat SA auxiliary
real GDP, SA, CA Istat per capita, Q/Q )?}’
real consumption, households & NPISH, SA, CA Istat per capita, Q/Q 6‘}7
real gross fixed-capital formation, total, SA Istat per capita, Q/Q ftb
harmonized CPI, total Istat quarterly average, SA, Q/Q 7?5’
hours worked, total, SA Istat per capita, Q/Q ]\7;’
nominal compensation of employees, domestic concept, SA, CA Istat per hour, CPI deflated, Q/Q ﬂ}i’

ES total population, SA Eurostat none auxiliary
GDP deflator, SA MINECO none auxiliary
nominal GDP, SA, CA INE deflated, per capita, Q/Q )?f
consumption deflator, households & NPISH, SA MINECO none auxiliary
nominal consumption, households & NPISH, SA, CA INE deflated, per capita, Q/Q c?
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 ﬁ[’
harmonized CPI, total INE quarterly average, SA, Q/Q 71'?
hours worked, employees, SA, CA INE per capita, Q/Q ]Vf
nominal compensation of employees, SA, CA INE per hour, CPI deflated, Q/Q 'Lﬁf

EA main-refinancing-operations rate ECB quarterly average ?{”“

CN nominal exchange rate USD/CNY, quarterly average IMF none auxiliary
nominal exchange rate CNY/EUR, quarterly average IMF Q/Q 'sfa
nominal GDP NBS SA, converted to USD auxiliary



Continued from previous page

Country Series Source Transformations Observable
total population, annual NBS linearly interpolated auxiliary
real GDP, SA NBS per capita, Q/Q )?tc
CPI, total NBS quarterly average, SA, Q/Q 7~th
one-year policy lending rate PBC quarterly average ZZ‘

UK nominal exchange rate USD/GBP, quarterly average IMF none auxiliary
nominal exchange rate GBP/EUR, quarterly average IMF Q/Q Ehe
nominal GDP, SA ONS converted to USD auxiliary
resident population, SA ONS none auxiliary
real GDP, SA ONS per capita, Q/Q x¢
CPI, total ONS quarterly average, SA, Q/Q T
official bank rate BOE quarterly average ;{

Us nominal exchange rate USD/EUR, quarterly average IMF Q/Q 579
nominal GDP, SA BEA none auxiliary
total population, SA BEA none auxiliary
real GDP, SA BEA per capita, Q/Q )}f
CPI, all urban consumers, all items BLS quarterly average, SA, Q/Q %f
effective federal-funds rate FRBNY quarterly average Zf

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,*:
Y@ = RTeagTayTa , pNayNa
Output of the tradable sector Y,
VIRALY = (AT T () (N
Output of the non-tradable sector Y,V

Y;NaAiVa — (A?Aiva)l_aév (Kif\fa)afzv (thva)l_al]lv



Price dispersion in the tradable sector AT
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Price of the tradable output R}
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Price of the German tradable output in the rest of the euro area RI:
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Price of the German tradable output in the rest of the world R “:

Ta
Rt

Tac Taa cca
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t

Price of the non-tradable output RN
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Optimal price in the tradable sector R;7e:
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Optimal price in the non-tradable sector RN
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Auxiliary variable for the optimal price in the tradable sector K N1

oT
qlaa e
KN/ = Xmc] Y + 1 B.Ey | KN/
() (mp) e

Auxiliary variable for the optimal price in the tradable sector K DI
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Auxiliary variable for the optimal price in the non-tradable sector K NN

0
Na @
T
KNN = Xme) YN + ) 8. B,y | KN
() (mg) 5

Auxiliary variable for the optimal price in the non-tradable sector K DN
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Inflation of the tradable output ]

Inflation of the German tradable output in the rest of the euro area m!:

Taa
Tab r;
t ab
AS;

Inflation of the German tradable output in the rest of the world 77 :

Tac __ 7TtTaa
L ASE
Inflation of the non-tradable output 7"
N
7rNa _ 7Ta Rt ¢
t -t
RYq

Supply of the tradable output Y,

Y;Ta _ CtTaa + [tTaa + Gz"aa + fwz’aa
P Py -
+%CtTab+%[tTab+ #G;ab+5brgab
P.

PC PC ac PCN ac
+ ,FCtT“ + 771;“‘3 + 5G;f + 77FtT

Supply of the non-tradable output Y,V
Y;Na _ C«tNa + ItNa + Gi\fa + fwi\fa
Effective capital stock K} juf:
K yuf = KI*+ K

Hours N{:
N = N/* 4 N

Average hourly wage wy:
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Optimal hourly wage w;*:

o[ Ewp
wt = w a
0w —1 HW,

Auxiliary variable for the optimal wage FW

FIWE = exp (e + 2" ma (N2) 70 (w5079 1 iy

Auxiliary variable for the optimal wage HW}*:

HWf = (1—14) (w?)%u NN+ Bavg Ey

Lagrange multiplier on the budget constraint A{:
A= (CF — hyCo ) ™ exp (q)

Private consumption C}: ‘
a __ a 1 + Z?
A= BB ——

t+1

v [ I¢ ? e [ I a
R —— ! —1) — Vgt (—t—l) exp (e!
2 (If—1 Iy NI (&)

At41 It ’ It Ie
+ EtﬁaWQtﬂva a e 1] exp (€t+ )
t t t

Private investment I;:

1=0Q¢

Tobin’s Q Qf:
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Physical capital stock K}
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Utilization rate of capital uy:

i = rhexp (YF (uf — 1))



Total costs of capital utilization T'%:
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Price of the tradable-goods bundle RI* and price of the non-tradable output RN
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Inflation of the final bundle 7{"
a\1—0q Ta 1- Na 16,
() = Hat (Rt 17Tt ) (1= fhar) (Rt 17Tt )
Tradable private consumption C7%:
a a —0a a
CtT = Hat (RtT ) C}
Non-tradable private consumption C¥¢:
a a 70(1 a
CtN = (1 — fat) (Riv ) C

Tradable private investment I7%:
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Non-tradable private investment IV

0,
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Tradable government consumption G7*:
T = s () 2
Non-tradable government consumption G
G = (1 o) (RY) ™ G
Tradable costs of capital utilization I'7:
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Non-tradable costs of capital utilization T'N%:
nNa a _ea na
F% = (1 — ra) (RY) " T

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

RI% and from the rest of the world R
1 = poo (RtTaa)l—na 4+ pbe (Rtha)lfna 4+ pea (RtTca)l—’V]a
Inflation of the tradable-goods bundle 77
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German tradable private consumption from Germany C}?:
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German tradable private consumption from the rest of the euro area C/%*:
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German tradable private consumption from the rest of the world C7¢®:
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German tradable private investment from Germany I7%:
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German tradable private investment from the rest of the world I
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German tradable government consumption from Germany G7 %
GTae = poa (RToa) ™™ e

German tradable government consumption from the rest of the euro area G
GTba = pba ( R;m;)—na GTe

German tradable government consumption from the rest of the world G} **:
GTea = pea (RTex) ™" GTa

German tradable costs of capital utilization from Germany I'7%:
[Tea — paa (RToa) ™ ['Ta

Cerman tradable costs of capital utilization from the rest of the euro area T'7%%;
['Tha — pba (RIb) [Te

Cerman tradable costs of capital utilization from the rest of the world I'7“:
[Tea — pee (RTer) ™ ['Ta

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

AS® =1

Real exchange rate between Germany and the rest of the euro area £
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t
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Real exchange rate between Germany and the rest of the world £*:
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Policy rate of the ECB ;"
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Nominal interest rate on bonds between Germany and the rest of the euro area 7;”:

Loigh = (14 47) exp (—ob [0 — €] - w* [ BASE, S — (A57)°])
Nominal interest rate on bonds between Germany and the rest of the world #{*:
1+ = (14 1y) exp (—w” [E7%b* — E“b™] — w® [E,AS[S AS — (AS“L)QD

Bonds between Germany and the rest of the euro area bg’:

1+i%) AS
= B, L)AL o (cnn)

t+1

Nominal exchange rate between Germany and the rest of the world ASF*:

(1 +14) ASH,
ex

A= Etﬁc)‘zf-s-l P p (&FPCQ)
t+1
Bonds between Germany and the rest of the world b§*:
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