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Figure 6: CB asset purchase shock (10% of GDP)
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Notes: Responses to an increase in Central Bank asset purchases reaching 10% after 2 years with
a gradual redemption profile thereafter. The horizontal axis shows time in quarters. The vertical
axis depicts GDP deflator inflation, short- and long-term interest rates, NFC cost of financing and
nominal wage growth as annualized p.p. deviation from their baseline values. HICP inflation is

shown in p.p. deviation from the year-on-year growth in the baseline. All other variables are in
percent deviation from their baseline level values.
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Figure 7: Anticipation of CB asset purchase shock (10% of GDP)

GDP

-0.1

-0.2
-0.3

10

Notes: Responses to an anticipated increase in central bank asset purchases, starting in 5 years,
reaching 10% after an additional 2 years with a gradual redemption profile thereafter. The horizontal
axis shows time in quarters. The vertical axis depicts GDP deflator inflation, short- and long-term
interest rates, NFC cost of financing and nominal wage growth as annualized p.p. deviation from
their baseline values. HICP inflation is shown in p.p. deviation from the year-on-year growth in the
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baseline. All other variables are in percent deviation from their baseline level values.
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Figure 8: Productivity shock (1% potential GDP increase) - exogenous exchange rate and spreads
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Notes: Responses to an increase in productivity by 1%, sustained over 200 periods. The horizontal
axis shows time in quarters. The vertical axis depicts GDP deflator inflation, short- and long-term
interest rates, NFC cost of financing and nominal wage growth as annualized p.p. deviation from
their baseline values. HICP inflation is shown in p.p. deviation from the year-on-year growth in the
baseline. All other variables are in percent deviation from their baseline level values.
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Figure 9: Anticipation of productivity shock (1% potential GDP increase) - exogenous exchange

rate and spreads
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Notes: Responses to an anticipated increase in productivity by 1% starting in 5 years, sustained
over 200 periods. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their

baseline level values.
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Figure 10: Oil price shock (10%) - exogenous exchange rate and spreads
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Notes: Responses to an increase in the oil price by 10%, sustained over 200 periods. The horizontal
axis shows time in quarters. The vertical axis depicts GDP deflator inflation, short- and long-term
interest rates, NFC cost of financing and nominal wage growth as annualized p.p. deviation from

their baseline values. HICP inflation is shown in p.p. deviation from the year-on-year growth in the
baseline. All other variables are in percent deviation from their baseline level values.
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Figure 11: Anticipation of oil price shock (10%) - exogenous exchange rate and spreads
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Notes: Responses to an anticipated increase in the oil price by 10% starting in 5 years, sustained
over 200 periods. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values.
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Figure 12: Public consumption shock (1% of GDP) - exogenous exchange rate and spreads
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Notes: Responses to an increase in government consumption by 1% of baseline GDP, sustained over
200 periods. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation

from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values.
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Figure 13: Anticipation of public consumption shock (1% of GDP) - exogenous exchange rate

and spreads
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Notes: Responses to an anticipated increase in government consumption by 1% of baseline GDP
starting in 5 years, sustained over 200 periods. The horizontal axis shows time in quarters. The
vertical axis depicts GDP deflator inflation, short- and long-term interest rates, NFC cost of financing
and nominal wage growth as annualized p.p. deviation from their baseline values. HICP inflation
is shown in p.p. deviation from the year-on-year growth in the baseline. All other variables are in
percent deviation from their baseline level values.
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Figure 14: Other main demand shocks (1% of GDP) - exogenous exchange rate and spreads
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Notes: Responses to shocks to the demand drivers of GDP where each shock is scaled to create a
1% of GDP ex-ante impulse. The horizontal axis shows time in quarters. The vertical axis depicts
GDP deflator inflation, short- and long-term interest rates, NFC cost of financing and nominal wage
growth as annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p.
deviation from the year-on-year growth in the baseline. All other variables are in percent deviation
from their baseline level values.
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Figure 15: Scenario construction from underlying shocks - Backward with financial and UIP
MCE
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pandemic
as well as an increase of prices due to energy and other producer and consumer price factors which
hits the economy unanticipated in 21Q3. The policy rate is assumed to be constrained until 22Q2.
Thereafter, it follows the model’s Taylor rule and a term premium shock increases the long-term
interest rate. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values. Further simulation setting: exogenous exchange rate and spreads.
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Figure 16: The pandemic scenario under different expectations settings (unconstrained monetary

policy)
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pan-
demic. The policy rate is assumed to be constrained until 22Q2. Thereafter, it follows the model’s
Taylor rule and a term premium shock increases the long-term interest rate. The horizontal axis
shows time in quarters. The vertical axis depicts GDP deflator inflation, short- and long-term in-
terest rates, NFC cost of financing and nominal wage growth as annualized p.p. deviation from
their baseline values. HICP inflation is shown in p.p. deviation from the year-on-year growth in
the baseline. All other variables are in percent deviation from their baseline level values. Further
simulation setting: exogenous exchange rate and spreads.
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Figure 17: The inflation surge scenario under different expectations settings (unconstrained

monetary policy)
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Notes: Responses to a stylized increase of prices due to energy and other producer and consumer
price factors which hits the economy unanticipated in 21Q3. The policy rate is assumed to be
constrained until 22Q2 and follows the model’s Taylor rule thereafter. The horizontal axis shows
time in quarters. The vertical axis depicts GDP deflator inflation, short- and long-term interest
rates, NFC cost of financing and nominal wage growth as annualized p.p. deviation from their
baseline values. HICP inflation is shown in p.p. deviation from the year-on-year growth in the
baseline. All other variables are in percent deviation from their baseline level values. Simulation
setting: Further simulation setting: exogenous exchange rate and spreads.
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Figure 18: The combined scenario under different expectations settings
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pandemic
as well as an increase of prices due to energy and other producer and consumer price factors which
hits the economy unanticipated in 21Q3. The policy rate is assumed to be constrained until 22Q2.
Thereafter, it follows the model’s Taylor rule and a term premium shock increases the long-term
interest rate. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their

baseline level values. Further simulation setting: exogenous exchange rate and spreads.
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A Background charts

Figure 19: Structural model wedges in scenario vs data - Backward with financial and UIP MCE

0 GDP 0 Household consumption 0 Business investment
U342
@ ““’ o* 3
5 -5 ¢ -10 T 4006
¢
%
-10
-10 -20
-15
-30
-151 )
V v v
20ql 21ql 22ql1 23ql 2091 21ql 22ql 23ql 2091 21ql 22q1 23ql
HICP Short-term interest rate Long-term interest rate
8 3 L2
¢
6 3
¢ 2
4
2
¢
2
1 1
00— ¢ ¢
¢ [ e — 0£® ’S
ole ¢ ¢ ¢ 0¢¢'0'
20gql  21ql 22q1 23ql 20gql 21ql 22q1 23ql 20gql 21ql 22q1 23ql

Total: activated model channels
'3 Observed Data

Notes: Total: activated model channels refers to the total set of simulations as shown in chart 15.
The horizontal axis shows time in quarters. For the depiction of model channels, HICP inflation
and short- and long-term interest rates as annualized p.p. deviation from their baseline values and
all other variables as percent deviation from their baseline values. For the depiction of data, HICP
inflation is shown as deviation from 2pp annualized rate. The annualized short- and long-term rate
are not transformed. All other variables are shown as a cumulation of growth rate deviations from

the model’s trend growth in percent. Further simulation setting: exogenous exchange rate and
spreads.

ECB Working Paper Series No 2965 52



Figure 20: Scenario construction via underlying shocks - Hybrid MCE
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pandemic
as well as an increase of prices due to energy and other producer and consumer price factors which
hits the economy unanticipated in 21Q3. The policy rate is assumed to be constrained until 22Q2.
Thereafter, it follows the model’s Taylor rule and a term premium shock increases the long-term
interest rate. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values. Further simulation setting: exogenous exchange rate and spreads.
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Figure 21: Scenario construction via underlying shocks - Full MCE
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pandemic
as well as an increase of prices due to energy and other producer and consumer price factors which
hits the economy unanticipated in 21Q3. The policy rate is assumed to be constrained until 22Q2.
Thereafter, it follows the model’s Taylor rule and a term premium shock increases the long-term
interest rate. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values. Further simulation setting: exogenous exchange rate and spreads.
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Figure 23: The price surge leg of the scenario under different expectations settings
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Figure 24: The combined scenario under different expectations settings (unconstrained monetary

policy)
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Notes: Responses to a stylized decrease in demand and productivity as observed during the pandemic
as well as an increase of prices due to energy and other producer and consumer price factors which
hits the economy unanticipated in 21Q3. The policy rate is assumed to be constrained until 22Q2.
Thereafter, it follows the model’s Taylor rule and a term premium shock increases the long-term
interest rate. The horizontal axis shows time in quarters. The vertical axis depicts GDP deflator
inflation, short- and long-term interest rates, NFC cost of financing and nominal wage growth as
annualized p.p. deviation from their baseline values. HICP inflation is shown in p.p. deviation
from the year-on-year growth in the baseline. All other variables are in percent deviation from their
baseline level values. Further simulation setting: exogenous exchange rate and spreads.
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B Tables

Table 3: The balanced growth path

Type of variable ‘ trend /constant
Residuals 0

Population, employment growth Y = 0.2%
Productivity growth = per capita wage growth Yo = 0.3%

GDP trend growth = growth of real GDP, consumption, investment etc. | v, + v, = 0.5%
Long-term inflation expectations = price growth v = 0.5%

Slack measures in PCs, gaps in Taylor rule and permanent income gaps 0

Unemployment rate, NAIRU 8.7%

Labor force participation rate 49.3%

Nominal short-term interest rate i =3.2 pp ann.
Long-term interest rate 110Y = 4.7 pp ann
Corporate bond rate iCB = 5.0 pp ann
Cost of equity 1¢OF =10.1 pp ann
Nominal short-term interest rate, foreign economy iF = 3.2 pp ann.
Business investment share I/K =0.12
Capital ratio K/Y =397
Total income to GDP ratio 0 =0.65

Share of labor income in total 0L = 0.72

Share of property income in total 9P = 0.20

Share of transfer income in total T = 0.08

C Updates to the ECB-BASE Model Post-Working Paper Publication

Following the publication of the initial working paper on the ECB-BASE model, a series of
updates and enhancements have been implemented to improve its forecasting accuracy and
simulation capabilities. The forthcoming paper on version 2 of the ECB-BASE model will
provide a detailed discussion of these updates, alongside newly estimated parameters. Here we
only aim to provide an overview of the principal alterations made since the publication of the
initial working paper. These changes reflect the latest economic insights and data availability,

and are summarized below:

e Base VAR Expectations: Enhancements in the VAR section are based on experiences with
multi-country estimation. To address the issue of a short estimation sample, additional
information has been imposed through Bayesian estimation. This estimation relies on US
data, which is characterized by much longer time series. Further details about changes to

the estimation will be documented in forthcoming publications.

e Wage and Price Blocks: The model now directly models nominal wages instead of real
wages, as was done in the previous version. Additionally, energy prices have been included
directly in the Price Phillips curve to capture marginal cost increases when energy prices
rise, thereby directly affecting core prices. The exact specifications can be found in Section
2.2.1.
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e Trade Block: The focus has shifted to modeling external imports and exports, which
depend on external prices and demand indicators. Only extra trade balance is considered
in the GDP identity, emphasizing the importance of external sector dynamics in the overall

model.
e Other Changes:

— The consumption deflator is now directly linked to HICP inflation, enhancing the

model’s ability to capture inflation dynamics more accurately.

— HICP food prices are modeled directly, reflecting the significance of food prices in the

inflation measurement.

— Additional re-estimations have been conducted for the consumption and residential
investment blocks, ensuring that these components of the model reflect the latest

economic data and insights.

— The process for the long-term inflation expectations is parameterized such that it is
more anchored, in line with the latest evidence. This change reflects observations
that, although prices have increased, the long-term inflation expectations remained

anchored.
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