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Monetary policy targets and frameworks ML

Financial stability
stablility of the entire financial sector (banks,

Price stability

Insurance companies, pension funds)
and the real estate market

2% price growth in the economy

|
: Financial stability cannot be
|

achieved without financial stabllity | achieved without price stabllity

|
[ Price stability cannot be |
|
|

Monetary Policy Framework, 2010-2021

(Number of Countries)
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Exchange rate anchor 97 91 92 88 87 82 81 81 80 80 80 81
U.S. dollar 38 38 38 38 37 37
Euro 25 25 25 25 26 26
Composite 9 9 8 38 8 8
Other 9 9 9 9 9 10

Monetary aggregate target 29 29 26 25 25 24 24 24 26 22 25 25

Inflation-targeting framework 31 32 34 34 36 38 40 41 41 43 45 45

Other monetary framework 33 38 39 43 43 48 46 46 45 47 43 43
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Classification of macroeconomic models... MNB o,

AN ECONOMIC MODEL IS

A SIMPLIFICATION OF
ECONOMIC REALITY

ECONOMIC

Source: Created using ChatGPT4o.

ECONOMIC

 According to theoretical tightness:

1.

Structural models: derived from microeconomic principles
(optimization, equilibrium), e.g., the DSGE, OLG, and HANK models.
Used to simulate the impact of economic policy, shocks, or monetary
policy projections. Example: CNB g3+ model, Smets-Wouters (2003).

. Semi-structural models: combine economic theory with empirical

relationships. More flexible than structural models, but still theoretically
consistent. Used, for example, for monetary policy projections.
Example: QPM (Quarterly Projection Model). Used by the CNB, the
BoC, and Norges Bank.

. Non-structural (purely empirical) models: built without direct

derivation from economic theory. The aim Is to capture correlations In
the data. Simple, but more difficult to interpret. Examples: ARIMA, VAR,
SVAR, BVAR, Time-series forecasting (e.g., Box-Jenkins).

. Ad hoc and statistical models: apply simple statistical relationships,

trends, or regressions. Suitable for quick orientation or visualization of
basic relationships. Often used to enhance the robustness of other
models. Examples: gap values using the HP filter, ad-hoc regression
equations (e.g., inflation based on wage growth).



Classification of macroeconomic models... MNB o,

 According to dynamics and stochasticity
A | - 1. Static models: No dynamics, describe equilibrium states.

-
><PC

——1( MACROECONOMIC
MODELS

. Dynamic models: Include lags and leads—development over time.

5

. Deterministic models: Do not include random shocks.

. Stochastic models: Include random shocks (e.g., technological,
monetary, demand).

e
AN

DSGE Note: Modern macro models are generally dynamic and stochastic.

 According to their approach to modeling expectations

1. Models with adaptive expectations: expectations are formed based
on past values.

Euler- . . . _
equation 2. Models with rational expectations: expectations reflect a full

A C=a+bY understanding of the model and available information. For example,
DSGE models use rational expectations.

Source: Created using ChatGPT4o.



Results of the guestionnaire

Source: Freepik.

Participating CBs (23):

Australia, Brazil, Canada, Chile,
Colombia, Czech Republic, ECB,
Hungary, Iceland, Israel, Japan, Mexico,
New Zealand, Norway, Poland, Romania,
South Africa, South Korea, Sweden,
Switzerland, UK, Uruguay, and USA.

CNB CZECH
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Macroeconomic forecasting models

= full-scale models that independently generate mutually
consistent paths of the main _macroeconomic variables. In other
words, we mean models that produce medium-term forecasts of
key domestic economic variables such as inflation, GDP, the
exchange rate, and Interest rates (including the option of
exogenous Iinterest rates). These are typically dynamic stochastic
general equilibrium (DSGE) models, gap quarterly prediction
models (QPMs), or (semi)-structural macroeconomic models.

We are not referring to: (i) partial models that only forecast a single

or narrow set of macroeconomic variables, such as the
(equilibrium) exchange rate or the labor market, the balance of
payments, or the fiscal area; (ii) near-term forecast (NTF) models,

the outputs of which are iIntegrated Into the macroeconomic
forecasting model during the forecasting process,; (iii) “out-of-the-
box” macroeconomic structural models such as NIGEM (NIESR)
and GPM6 (IMF), which, according to our information, tend to be
used to prepare exogenous assumptions (usually about the foreign
environment) for forecasts of domestic economic variables.



https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Results of the questionnaire B,

Table: Number of macroeconomic forecasting models and the use of DSGE models In preparing
forecasts

Use of DSGE models for forecasting
Use DSGE models Do not use DSGE models
(% One model 3 CBs 4 CBs

o O

.g g
— S D 15 CBs (of which 7 use two or more
S § % Two or more models, with one of these models 1 CB
8 O S models being a DSGE model and also the
Eg0 main model)
Z £ 0°

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.



https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Questionnaire: types of models Bt

10.2 Do you use a DSGE model 10.3 At your CEB, do you have
to prepare the macroeconomic alternative DSGE models which,
forecast at your CB? unlike the core DSGE model,

have been prepared fora
specific use, but are not used
routinely?

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.



https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

CNB CZECH

Questionnaire: use of the models In other areas
11.1 Macroeconomic forecasting 11.2 Does your CB have a
models (or model) and their use macroeconomic forecasting

within other fields. model developed specifically for

the purposes of macroeconomic
stress scenarios for the financial
sector?

also for scenarios (19)

yes (8)

only for MP purposes (4)

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.



https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Questionnaire: monetary policy horizon, steady state B,

12.1 What monetary policy horizon (horizon 13.1 How long (number of quarters) does it take
for bringing inflation back to the target) do you your model(s) to converge close to the steady
use? state?
under2 2years 2-3years 3years not fixed under2 2-5years varies no answer not fixed
years years

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.
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https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Questionnaire: own model or outsourcing, recalibration Bt

13.1 Your macroeconomic 17.1 How often do you recalibrate your
forecasting model(s): macroeconomic forecasting model(s)?

own with help of other CB (1)

often yearly 2-6 years ad-hoc no answer

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.
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https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Questionnaire: communication of model path phEE

21.1 Do you use fan charts to 21.3 Are you considering
communicate the model paths of introducing a communication tool
the main forecasted variables similar to the Fed’s dot plot?

(inflation, GDP and any others)?

asymmetric (6)

symmetric (5) under review (2)
have similar one (1)

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.
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https://www.cnb.cz/export/sites/cnb/cs/menova-politika/.galleries/revize_menove_politiky/4_the_role_of_macroeconomic_forecasting_models_in_the_central_bank_s_forecasting_process.pdf

Questionnaire: artificial intelligence B

22.1 Doyou use Al tools in the forecasting process?

howcast NTF text mining medium-term large no
forecast language
model

Source: Komarek, L. — Polak, P. — Rysava, M. (2024): The role of macroeconomic forecasting models in the central bank’s forecasting process, Czech National Bank.
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Monetary policy dilemmas

The “classic” monetary policy trilemma

* =the impossibility of having a fixed exchange rate,
free movement of capital, and independent
monetary policy at the same time

* countries must choose one of the three sides of
the triangle

FREE MOVEMENT OF
CAPITAL

INDEPENDENT FIXED
MONETARY ' CZE%;?EZ;’EL'C EXCHANGE
POLICY ( - ) RATE
China

CNB CZECH

NATIONAL BANK

The “Tosovsky” monetary policy dilemma

» = the search for the “optimal” interest rate level that does
not stimulate significant currency appreciation and
balances savings and investment in the domestic
economy

Higher interest rate
differential = higher
capital inflows = strong
rate appreciation = worse

price competitiveness

Lower interest rate
differential = lower “Optimal” interest
appreciation = lower
‘“undermining” of price

competitiveness
lower level of m_
interest rates higher level of
L LLLL Interest rates

Lower Interest rates =
Investment > savings =

Higher interest rates =
Investment <savings =

upward pressure on inflation economy not growing

Increasing current account
Imbalances with higher
economic growth

15



The exchange rate regime: moving from a fix to a float <8,

Deviation from the currency basket (%)

20 - I
|
15 - Depreciation CZ K/DEM
A
10 - Band +/-7,5%
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The exchange rate: using FX interventions

CZK/EUR (left-nand scale), interventions (EUR millions, right-hand scale)

CNB CZECH
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in %

Inflation rate MNB o,

Inflation rate (%)
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Treating deflation: a “menu” of unconventional tools Bzt

When monetary policy rates are equal to or close to zero (ZLB) and there are deflationary pressures in the
economy, the following can be considered:

TOOL Example of use

Forward guidance (Delphic and Odyssean) most central banks

Credit easing (quantitative and gualitative) Fed, ECB, BoE... BoJ

I\/Ioneta_try_intervention (exchange rate CNB Treating
depreciation) deflation
Negative interest rates ECB

Yield curve targeting BoJ

Support for lending BoJ

Helicopter effect no central bank

Quantitative easing — the central bank’s operations increase the size of its balance sheet while keeping the liquidity and riskiness

Qua

of its asset portfolio on average unchanged

itative easing — central bank operations do not change the size of its balance sheet, but change the composition of the
palance sheet in terms of an increase In riskier and less liquid assets at the expense of government debt securities

Credit easing — a combination of quantitative and qualitative easing where the central bank increases the size of its balance sheet

oy reducing liquidity and increasing the riskiness of its assets

19



Unconventional CB response Bzt

Quantitative easing (increasing the size of the CB balance
sheet) =~ effect in the direction of lowering interest rates

N Higher risk profile
and lower liquidity
—>

time
Quantitative tightening (reducing the size of the CB balance
sheet) =~ effect in the direction of increasing interest rates

Lower risk profile
and higher liquidity

time 20



. . CNBCZECH
Size of the unconventional response: the shadow rate

3M EURIBOR and shadow rate and USD/EUR

(in %) Shadow rate
« The shadow rate Is the sum of the market
1.30 outlook for the 3M EURIBOR rate and the
1.95 unconventional component.
1.20  The size of the unconventional component of
115 the shadow rate Is firmly linked to the volume of
110 the ECB’s net asset purchases (in all programs,
"05 l.e., APP and PEPP).
N « Rule of thumb: 1 pp corresponds to
00 approximately EUR 57 billion (TLTRO Il does
0.95 not enter the shadow component).
2 Sseaoot 0.90 » The ECB ended net purchases in June 2022,
-3 | | | | | | 0.85 with only reinvestments taking place from July
1121 22 123 1124 125 126 /27 2022 to July 2023.
— 3M EURIBOR — 3M US SOFR
-=-=- Shadow rate USD/EUR (rhs)

Source: CNB

21



Treating high inflation: Why did the high inflation occur? = B,

Supply and demand factors behind the inflationary wave

P

=]
—h
=8
< O
D >
Q
=S
<

N
\\
¢ N

2020-22

\D
N

D

« Supply and demand factors are behind (almost)

everything in the language of economists ©:
- Supply side (S). limited supply of certain

N

O

« Central Dbanks: extremely loose monetary
conditions (interest rates close to zero for an

tradable goods (problems in GVCs) and sharp

rise in energy prices and commodities (Russian

Invasion of Ukraine)

Demand side (D): shift in demand (from
services to  products: COVID-19) and
unhealthily generous fiscal policy by
governments (deepening already high debt
levels) led to dramatic price increases.

extended period)

« Macroeconomic loss: it took countries an average
of two years to “bounce back” to pre-COVID levels

(the war in Ukraine is a complicating factor)

22



Inflation: moving from net to headline inflation

Inflation targets (%)

7
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Inflation: achieving the inflation target ML

Headline, net, and monetary policy-relevant inflation (%, p.a.)
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14 -
13 ~
12 -
11 -

o
1

Net inflation targets Headline inflation
targets

B O P N W N U1l OO ~N © ©
P . °fr ' r - *r - O L.

1/98 1/99 1/00 1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 1/09 1/10 1/11 1/12 1/13 1/14 1/15 1/16 1/17 1/18 1/19 1/20 1/21 1/22 1/23 1/24 1/24 24



CNB Interest rates

2W repo rate, Lombard rate, and discount rate (%)
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Objectives of the Czech National Bank

Price stability cannot be
achieved without financial
stability

Price stability

=
I
I
I
I
I
I
I
I
I
I
I
I

 Since an amendment to the
CNB Act (effective 1 January
2001)

* From 1 January 1993 to 31
December 2000, the target was
“fostering currency stability”

Price stability

2% price growth in the economy

Set out in the Constitution of the Czech Republic
and in the Act on the Czech National Bank

CNB CZECH

NATIONAL BANK

Price stability cannot be
achieved without
monetary stability

Financial stability

I

Since an amendment to the CNB Act
(1 November 2013)

Financial stability

Stabllity of the entire financial sector (banks,
Insurance companies, pension funds)

and the real estate market

26



Probability of "materialization™ of scenarios CND e,

NATIONAL BANK

Monetary Policy

“Negative” scenarios Report “Positive” scenarios

eamse———— () )\

Financial Stability - Alternative
Report scenarios
: - Sensitivity
Stress scenarios

scenarios
Stress tests

Very unlikely NEGATIVE I X
scenarios with serious

Likely scenarios
economic impacts

with normal economic impacts

* The financial stability paradox: financial crises are born in good times, I.e., In times of plenty!

27
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Factors behind the strength of the MP response

The monetary policy response also takes into account the following ten points:
1. Source of the shock: driven more by supply or demand?

2. Magnitude of the shock and degree of anticipation by economic agents: extreme shocks and
temporarily longer monetary policy horizon

3. Non-linearity of the impact of rate changes on economic agents: (un)availability of lower-interest
foreign currency loans

4. Existence of lags: response of economic agents (financial institutions, businesses, households, etc.)

5. Situation on the FX market: monetary conditions consist of both interest rate and exchange rate
components

6. Situation on other markets: labor, real estate, mortgage, bond, stock, etc.

/. Financial stability impacts: macroprudential instruments (reserves, borrower-based measures = LTV,
DTI, DSTI)

8. Fiscal developments
9. Payment and balance of payments situation
10. Other specific non-model factors

CNB CZECH

NATIONAL BANK
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Differing CB aggressiveness (tightening of MP) MNB o,

Different interest rate aggressiveness, similar cumulative tightening, different impacts on the economy

Snézka (Czech Republic) Table Mountain (South Africa)

J f(x,) = J f(x,) = J f(X3)

Interest rate increase

| {\\(\)\(\{\\\ Jf(x)

<« < ->

interest rate increase
interest rate increase

time time time

30



Differing CB aggressiveness (tightening of MP) MNB o,

Different interest rate agg

similar cumulative tightening, different impacts on the econom

Jf(Xl) ~ jf(xz) ~ If(xg) ‘ Interest rate component




interest rate decrease

NATIONAL BANK

Differing CB aggressiveness (easing of MP) CNB <

Different interest rate aggressiveness, similar cumulative easing, different impacts on the economy

Grand Canyon (Colorado), US ‘ Vysoklso),ovakia Sumava (Lipno), Czec ‘épublic
. time - ) time > time
Ji(x,) fxg)
If(x,) = JF(x,) ~ [f(x3)

32



Differing CB aggressiveness (easing of MP) MNB o,

Different interest rate aggressiveness, similar cumulative easing, different impacts on the economy

J f(xp) = J f(xy) = J f(X3)

—

s |

N\ .
\\\\\\\\\\ - ZLB ~ 0

_______________ shift away from cashless
payments
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Today, we Influence inflation up to 4—6 guarters ahead Bzt

INFLATION

Headline inflation (year on year in %)

3 V] 2025 Monetary
ay policy

6 horizon

4

2 —

2% inflation target

0

-2

/23 1V 1/24 11 11 IV 1725 1| 1 IV 1/20 11 IHE 1V 1727

90% 70% mmm 50% mmm 30%

The confidence intervals of the headline inflation forecast reflect the predictive power of past
forecasts and are symmetric. They widen linearly for the first five quarters and then stay
constant. This is consistent with both the past predictive power and the stabilizing role of
monetary policy.

Source: Created using ChatGPT4o.
35



Preparation of the forecast by the Monetary Department 98,

* Annually: four situation reports (MPRSs) and four internal “mechanical” updates

* The whole process of preparing the forecast (from Initial data processing to Bank Board (BB) decision)
takes more than a month

* |n addition to the meetings at the Monetary Department (MD) level (or within the forecasting team), two
preparatory meetings with the BB are included

Week NTF  MTF
1

2 SM: Issue meeting and forecasting technigues
3 SM: Assumptions and issues of the forecast
4

BB: Assumptions and themes of the forecast
SM: First version of the forecast, briefing with “sectoral” experts

5 BB: Selection of scenarios (baseline scenario + additional scenarios/simulations)
SM: Approval of the forecast

6 Editing of Situation Report (SR)/Monetary Policy Report (MPR)

7 BB: Monetary Policy (MP) Briefing

BB: SR discussion, MP decision, press conference (+ statement)
SM: “Post mortem”

8 BB: Approval of the MPR
36



Involvement of the MD in the preparation of the forecast NB ey

 Monetary Policy and Fiscal Analysis Division
* Fiscal forecast, forecast for financial instruments (loans)

« MP recommendations of the MD
« Editing the SR and the MPR

« Macroeconomic Forecasting Division
« Short-term forecast and medium-term outlook for the domestic economy
* Analyses of domestic developments

e External Economic Relations Division

« External assumptions and prediction of the forecast (effective euro area,
commodity prices, EUR/USD, etc.)

* Analyses of external developments
« Balance of payments forecast

Monetary Department

‘ CNB forecast = staff forecast = forecast prepared and “owned” by the CNB’s MD

37



The g3+ model as an important part of the forecasting system — Q¥Baw:

* The forecast preparation process results in an “integrated forecast” that includes, among other things,
sector-specific inputs (e.d., foreign assumptions and the fiscal forecast), sub-analyses focused on current
Issues, and the use of NTF methods and the g3+ model; expert judgment is integral and ubiquitous

 The resulting projection is a forecast by MD economists, not a “model forecast”

Foreign prerequisites g3+

Set of assumptions (prices, GDP, interest Consistency check, setting of  § g Expert judgment

e e ) MD economists’ view, sub-analyses
rates, cross exchange rate,...) initial state” of economy
Fiscal assumptions ldentification of init. conditions Short-term forecast
Set of assumptions (consumption, Consistency check, setting of Nowcast, forecasting using NTF
iInvestment, fiscal impulse) “initial state” of economy methods
Other assumptions g3+ Expert judgment
. . ptions (006) 4S5 (=1 [ VAo o [S10 N (=T i (o] o) i — |\ID economists’ view, feedback from
Administered prices, tax implications : :
forecast of main variables BB, sub-analyses

Forecast integration
“Detailed calculations” of sector-specific
variables based on the core model output

Staff forecast
Consistent economic story

38



Sector-specific inputs and calculations—examples Bzt

* Fiscal and credit forecasts
* New credit forecast model, Winter 2021 MPR (Box 3)
« Partial fiscal multipliers in CNB forecasts, Spring 2021 MPR (Box 2)
* Fiscal impulse in CNB forecasts, Winter 2021 MPR (Box 2)

 External assumptions of the forecast and the BoP forecast
* Nowecasting the Czech trade balance, CNB WP 11/2016
* New approaches in nowcasting foreign GDP, CNB Blog, June 9, 2021 (in Czech only)
* Equilibrium CZK/EUR exchange rate, Inflation Report 111/2015 (Annex)
« Effective euro area producer price index model, Inflation Report [11/2016 (Box)

 Short-term forecast of domestic developments and web scraping
A BVAR model for forecasting of Czech inflation, CNB WP 7/2017
* The Rushin index, CNB WP 4/2021; the Rushin economic activity index, Summer 2021 MPR (Box 2)
« Nowcasting macroeconomic variables using high-frequency fiscal data, CNB WP 5/2022
* Presentation and accuracy of short-term Czech GDP forecast tools at the CNB, CNB Blog (March 22, 2023) (in Czech only)

 When a few clever models came together, or the CNB strengthened its short-term forecasting arsenal, CNB Blog (September
13, 2023) (in Czech only)

« LUCIl—aggregate labor market indicator, IR 1V/2017 (Annex), updated LUCI calculation, Fall 2023 MPR (Box 3)
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https://www.cnb.cz/en/monetary-policy/monetary-policy-reports/boxes-and-articles/The-new-model-used-to-forecast-loans/
https://www.cnb.cz/en/monetary-policy/monetary-policy-reports/boxes-and-articles/Partial-fiscal-multipliers-a-new-feature-of-the-CNB-forecast/
https://www.cnb.cz/en/monetary-policy/monetary-policy-reports/boxes-and-articles/The-fiscal-impulse-in-CNB-forecasts/
https://www.cnb.cz/en/economic-research/research-publications/cnb-working-paper-series/Nowcasting-the-Czech-Trade-Balance-00001/
https://www.cnb.cz/cs/o_cnb/cnblog/Nove-pristupy-v-nowcastingu-zahranicniho-HDP/
https://www.cnb.cz/export/sites/cnb/en/monetary-policy/.galleries/inflation_reports/2015/2015_III/download/ir_III_2015.pdf
https://www.cnb.cz/export/sites/cnb/en/monetary-policy/.galleries/inflation_reports/2016/2016_III/download/ir_III_2016.pdf
https://www.cnb.cz/cs/ekonomicky-vyzkum/publikace-vyzkumu/cnb-working-paper-series/A-BVAR-Model-for-Forecasting-of-Czech-Inflation/
https://www.cnb.cz/en/economic-research/research-publications/cnb-working-paper-series/The-Rushin-Index-A-Weekly-Indicator-of-Czech-Economic-Activity/
https://www.cnb.cz/en/monetary-policy/monetary-policy-reports/boxes-and-articles/The-Rushin-economic-activity-index/
https://www.cnb.cz/en/economic-research/research-publications/cnb-working-paper-series/Nowcasting-Macroeconomic-Variables-Using-High-Frequency-Fiscal-Data-00001/
https://www.cnb.cz/cs/o_cnb/cnblog/Predstaveni-a-presnost-nastroju-kratkodobe-prognozy-ceskeho-HDP-vnbspCNB/
https://www.cnb.cz/cs/o_cnb/cnblog/Kdyz-se-par-chytrych-modelu-dalo-dohromady-aneb-CNB-posilila-kratkodoby-prognosticky-arzenal/
https://www.cnb.cz/en/monetary-policy/inflation-reports/boxes-and-annexes-contained-in-inflation-reports/The-LUCI-the-labour-utilisation-composite-index/
https://www.cnb.cz/en/monetary-policy/monetary-policy-reports/boxes-and-articles/An-updated-LUCI-computation-method/

The role of the g3+ core model in forecasting ML

o A unifying framework in the forecasting process

» As itis a structural model where all variables are interrelated (either directly or indirectly), it allows
the creation of a consistent forecast story

It makes the main macroeconomic variables “fit together”

e A tool for quantifying new information and incorporating expert judgment
 The model can be used to quantify the impact of new data (factors) on the macroeconomic forecast

» At the same time, the model allows us to incorporate expert judgment into the forecast and to
guantify its impact on the variables

* An example is the decomposition of interest rates, which shows the impact of new information and expert
adjustments as the difference between the new and previous forecasts

e A scenario and analysis tool

 The model can be used to create a wide range of scenarios and analyses, such as:
» Alternative scenarios based on a different set of assumptions about future developments
« MP simulations/experiments that map different settings of MP conditions (e.d., IR stability)

« Sensitivity analyses that aim to quantify partial changes (e.qg., different NTF exchange rate settings)
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Decomposition of interest rates Bzt

3M PRIBOR (%, p. a.)
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Fan charts—to illustrate forecast uncertainty SNEZ

NATIONAL BANK

Headline inflation (year on year in %) GDP (y-o0-y changes in %)

3

May 2025
May 2025 Monetary g

horizon
0
4
2% inflation target

0
-2

/23 1V 1/24 11 11 IV 1725 11 1 IV 1/20 I IIE 1V /27
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The confidence intervals of the headline inflation forecast reflect the predictive power of past ]:rhe cor;f|d1e_ﬂce |nrtervarlnsn?fttrhe (?][glingro;/lvth fgrenc.iSt reflect the predictive power of past
forecasts and are symmetric. They widen linearly for the first five quarters and then stay orecasts. They are symmetric and linearly widening

constant. This is consistent with both the past predictive power and the stabilizing role of
monetary policy.
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Fan charts—to illustrate forecast uncertainty Bzt

Interest rate (3M PRIBOR in %) Exchange rate (CZK/EUR)
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The confidence intervals of the 3M PRIBOR forecast reflect the predictive power of past The confidence intervals of the CZK/EUR exchange rate reflect the predictive power of
forecasts. They are symmetric; linearly widening and limited below by the zero lower bound. past forecasts. They are symmetric and linearly widening.
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Development of core models at the CNB ML

Short-term methods (NTF)

l
I
l
shadowing QPM shadowing |
I
shadowing @3 shadowing !
l
shadowing [efess :
Upgraded §
g3+ |
01/1998 01/2001 07/2002 01/2007 07/2008 01/2018 07/2019 04/2024

« QPM (2002)

« Semi-structural gap model, focusing on inflation components
* g3 (2008)

 |n particular, microfoundations (see the following slides), structural consistency between variables

« GDP structure, slight simplification of inflation structure (due to implementation of additional instruments)
* g3+ (2019, upgrade in 2024)

« Semi-structural and empirical model (2026) T ——————————) |\onetary Policy Review
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Models are not perfect, they serve as a tool ML

 Every model has its flaws; however, it is an analysts’ tool that “holds
the story together” and ensures its overall consistency

* There Is always a trade-off between:

a) model detall

b) model operability

 If any information is missing from the core model (a relationship or

macroeconomic variables), we are able to expertly incorporate
additional information into the model; alternatively, we are able to calculate
the evolution of the missing variable outside the core model as part of the

Integration process

The model as a tool

 Expert judgment is an integral part of any forecast
« The model framework ensures that it IS consistent over time

* We are transparent in this respect—we always communicate our
expert judgment on the most sensitive variable: interest rates

* Transparency towards both the BB and the public

Source: Freepik.
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Key features of g3+ ML

g3+ is adynamic general equilibrium (DSGE) model that corresponds to modern structural
modeling practice

Based on microeconomic foundations

Describes a small open economy that is exposed to high import-intensive exports
Corresponds in its production structure to the national accounts (GDP data)

Explicitly works with long-term trends in data

Contains rigidities—nominal (prices and wages) and real (consumption and investment)
Works with forward-looking elements (expectations of agents and the central bank)

Characterized by a gradual pass-through (“transmission”) of monetary policy to the economy and incomplete
pass-through of exchange rate changes to prices

Considers the endogenous exchange rate and interest rates (outside the ZLB)—the “unconditional forecast”
* Gives direct and clear guidance for the MP response (direction, range, timing)
* Anchors inflation expectations and facilitates inflation forecast targeting

 However, MP experiments assuming stability (or a different path) of interest rates at shorter forecast
horizons have merit and show the costs of MP decision-making

* g3+ consists of two blocks: foreign and domestic
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Structure of g3+ Bzt

capital imports

Other
Labor imports
Non-Ricardian Final output Foreign
households producers economy
Y
Consumption
goods goods spending Exports

Ricardian Bonds and
households transfers

Source: CNB'’s Forecasting and Policy Analyses System: Forecasting Tools. Czech National Bank, Monetary Department, October 2024.
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Foreign block of g3+
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The foreign block—describing the
effective euro area—Is represented by
a small structural gap model
consisting of several behavioral
eguations supplemented by equations
without structural interpretation

Economic activity is described by the
IS curve

Producer price inflation consists of two
components—core and energy
inflation, with core productive inflation
represented by the Phillips curve;
consumer inflation is defined by its
relation to producer price inflation

The monetary authority (ECB) follows
an interest rate rule that reacts to the
expected deviation of consumer
Inflation from the target and the output
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Main parts of the home block ML

Households are divided into two types: (a) smoothing consumption over time, (b) "hand-to-mouth”

Three types of producers enter the production of intermediate goods:
« Domestic intermediate producers use labor and capital to produce domestic intermediate goods

* Importers of energy and other inputs import these inputs from abroad, assuming price rigidity in the domestic
currency

* All companies operate under Calvo-pricing schemes
Final good producers produce goods for household and government consumption, investment, and
exports

* The production process uses domestic intermediate products and imported inputs

* Producers operate in a Calvo pricing environment, with price rigidity for exporters assumed In foreign currency

Fiscal policy is described by the budget constraint

The monetary authority follows a forward-looking monetary policy rule that incorporates the deviation of
annual consumer inflation from the inflation target over a four-quarter horizon; the rule contains a

smoothing element

The uncovered interest parity condition (the difference In interest rates between two countries should
be offset by the expected change in the exchange rate) is based on the existence of dealers in the

foreign exchange market
50



Price tree in g3+ ML
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Rational expectations in DSGE models Bzt

 DSGE models contain a forward-looking element that arises from
optimizing behavior of economic agents (households, firms, and
other authorities): what decisions agents make in the present
depend significantly on what they expect from the future

* The functioning of the economy is not a “game of one period"—
economic decisions are intertemporal

* modeling this idea requires assumptions about how agents form their
expectations—DSGE models (generally all structural approaches) are
based on rational expectations

« Rational expectations
* Two important characteristics:

* Agents use all known information, and use it efficiently; therefore,
they do not make systematic errors when forming their
expectations about future developments

« Agents understand the structure of the (model) economy and
form their expectations based on this knowledge

* This Is a strong assumption that can be further modified

Source: Freepik.
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Rational expect. with limited information (LIRE) in g3+

» Although the outlook is known for
four years ahead...

 Economic agents in each quarter of
the simulation fully believe the
outlook for the next six quarters
(values of 1 in the figure)

* For the next four quarters, they
know about the outlook but do
not fully trust it (they trust the
outlook partially and less and less;
values declining from 0.8 to 0.2 In
the figure)

 The outlook for 3"z years is not
taken into account at all (values of
0 In the figure)

* Decision-making at the beginning of the forecast horizon is thus influenced mainly by the near-

lllustration of the “limited information” scheme

CNB CZECH

NATIONAL BANK

Period

Horizon

current period

quarter ¢+ |

quarter g+ 2
quarter g+ 3

year y+ |
QI Q2 Q3 4

Ql

year y+2 yeary+3 year y+4
Q2 Q3 Q41Ql Q2 Q3 Q4]Ql Q2 Q3 (A
06(04 02 0 0|0 0 0 0
06 04 02 0|0 0 0 0
06 04 020 0 0 0
06 04 02 0 0 0

* A value of 1 indicates full confidence, a value of O indicates full distrust

term outlook; In subsequent periods, however, information from a more distant outlook gradually

becomes reflected in the forecast
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Further development of the g3+ core projection model In NG
2022—-2023 NATONA AN

* The extraordinary economic phenomena of recent years (COVID-19, the energy crisis of 2021-2023,...)
and our experience with the model since its introduction in 2019 have shown room for modification

* More Intuitive interpretation of global developments and their impact on the domestic economy

* Further improvement and increased consistency within the foreign block

« Adjustments to the calibration of some long-term trends in the foreign and domestic economy (mainly reflecting
expected linkages in the economy in the future)

 The upgrades to the model have achieved:
* More accurate capture of foreign and domestic developments in the model structure
« Aricher and more consistent discussion of the story behind foreign and domestic developments
* The replacement of some existing areas of expert judgment with new structural relations in the model

» Better forecasting properties:

 The upgraded model provides better forecasting properties for most macroeconomic variables (e.g., GDP
components and the exchange rate)
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Forecasting properties of g3+

Before Covid-19 (2001Q1-2019Q4)

CNB CZECH

NATIONAL BANK

Including Covid-19 (2001Q1-2023Q3)

Existing Upgraded Percentage Existing Upgraded Percentage

model model Improvement model model Improvement
MP inflation (yoy) 195 188 4% 318 305 4%
CZK/EUR exch. rate 201 200 1% 302 287 5%
3M PRIBOR 202 173 14% 315 249 21%
Wages (yoy) 316 270 15% 365 328 10%
Consumption (yoy) 217 202 7% 389 379 3%
Investment (yoy) 1123 929 17% 3965 3855 3%
Imports (yoy) 1123 929 17% 1020 931 9%
Exports (yoy) 1001 760 24% 1304 966 26%

Note: The figures presented are the sum of the RMSEs of the historical in-sample simulations (i.e., the error of the simulations relative to reality)
over the period under evaluation. Historical simulations are based on full knowledge of assumptions and do not include expert judgment. For a more
detailed description of in-sample simulations, see, for example, Brazdik et al. (2020): The g3+ Model: An Upgrade of the Czech National Bank’s

Core Forecasting Framework.
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https://www.cnb.cz/en/economic-research/research-publications/cnb-working-paper-series/The-g3-Model-An-Upgrade-of-the-Czech-National-Banks-Core-Forecasting-Framework-00001/

Updated g3+ projection model (launched in April 2024) QB

FOREIGN DOMESTIC ECONOMY
* Introduction of endogenous decomposition of foreign + Changes associated with foreign PPl price
economic activity adjustments
 Model-endogenous output gap and trend * Introduction of a decomposition of the import deflator

» Plus the introduction of a temporary supply fluctuation into energy and core components (on the data level)

. Revision of foreign producer prices (PPI) . Adjustments to the production side of the
* Modification of the decomposition into energy and core domestic ec.onomy o
components and introduction of time-varying weights on both * Introduction of factor substitution in the consumer goods
components and export sectors

* Recalibration of the import energy intensity of production
 New data inputs for effective EA

. Transition to an effective EA6 aggregate * Adjustments to the relations for foreign demand
and investment
* Revision of the equations describing the USD/EUR » Update of the foreign demand coefficient
cross rate and the HICP-PPI relationship » Revision of the investment link
« Estimation of foreign block parameters  Modification of selected steady-states and
parameters

For detalls, see The updated g3+ core forecasting model and the shadow forecast, Winter 2024 MPR _(Appendix) 56
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The BB’s MP decision is based on several reference docs 9B

 |n addition to its own view on macroeconomic developments and their future direction, the BB relies
on a set of analytical documents

* Monetary Department

* Provides MP recommendations, both on the basis of the main forecast scenario and taking into account the
risks and uncertainties of its fulfiliment

* Produces analyses to help grasp the magnitude and direction of forecast risks and provides the BB with their
iImplications for the appropriate adjustment of monetary conditions

* Financial Stability Department and Research and Statistics Department

* An opinion mapping and assessing the impact of the projected macroeconomic developments, including the
Implied Interest rate path, on the stability of the financial sector

 Banking Transactions and Restructuring Department
* An opinion commenting on the evolution of interest rates and the exchange rate

* Opinion of a selected Advisor to the Board
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The BB is involved in the preparation of the forecast ML

» As part of the preparation of each forecast, the MD meets with the BB members at two preparatory meetings related to
forecast creation and at two additional meetings on the monetary policy decision

« 1St preparatory meeting with the BB

 The BB Is familiar with the current state of the economy and its short-term outlook

* The outlook for exogenous variables (foreign exchange, fiscal policy, administered prices) Is presented

* “Issues’, i.e., the main economic topics that are worthy of greater attention, are also discussed (these areas are
usually the subject of a box or a more detailed analysis in the MPR)

« 2" preparatory meeting with the BB

 The MD presents the emerging baseline forecast scenario and the story behind it, including the implied interest
rate path

 The BB provides feedback

* |Individual board members express their preferences for additional simulations mapping different paths (see
below)

* Briefing for the MP meeting, and, the following day, the MP meeting itself
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The g3+ model as a scenario creation tool Bzt

* The advantage of the structural model is that it can be used to create different types of scenarios that are easily,
simply, and understandably deductible with respect to each other

 Baseline scenario
« The most likely path of the economy according to MD economists

* Sensitivity scenario
« Scenario aimed at quantifying incremental changes

« Typically different exchange rate settings for the first quarter of the forecast (e.g., Simulation of a stronger koruna, Summer 2021
MPR, p. 41)

« Alternative scenario
* Full-fledged interchangeable scenario in relation to the baseline scenario

* Includes a new set of assumptions, identification of initial conditions, and a forecast, including different expert adjustments
compared to the baseline scenario; in addition, an integration step is performed, i.e., all “sector-specific” variables are available
(e.qg., Scenario of a complete and permanent halt in energy commodity supplies from Russia to the EU, Summer 2022 MPR,

p. 40)
« The foreign outlook is modeled using the NIGEM model.

« MP experiment (MP simulation)

« Scenario mapping a different interest rate setting compared to the baseline scenario (e.g., Simulation of keeping interest rates
unchanged for longer, Spring 2023 MPR, p. 39)
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Another analytical tool in the forecasting system ML

CAN'T SEE

THE FOREST
FOR THE TREES
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Source: Created using ChatGPT4o.

We are able to capture a number of risks in the
forecasting process

However, recent years have shown that when
different types of accumulated risks are
combined and the “trigger shock” is sufficiently
strong, their impact on inflation can be very large
and non-linear

These Influences and their interactions are
complex, and their impact on inflation is difficult
to guantify; moreover, these are exceptional
events that occur rarely (they cannot be captured
by empirical models)

Visual representation using the Scoreboard
of inflation risks and monetary policy threats

The Scoreboard will be presented in detail in the
MPR
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Visualization of the Scoreboard MNB o,

« Some indicators have a directional interpretation in a pro- vs. anti-inflationary sense (M3 growth, cyclically
adjusted balance, LUCI, house prices, output gap...)

* In some cases, It Is more complicated. For example, overvaluation of house prices is inflationary in the
short term but in the medium term indicates a risk of correction. Nevertheless, we also list this indicator
among the inflation risks and plot it on a temperature scale

* Inflation risks: temperature (blue-white-red) scale:

High Moderate Low No Low Moderate High
downward downward downward risk upward upward upward
risk risk risk risk risk risk

 However, some risks do not have a clearly defined direction. Elevated values indicate a general risk for MP

* For instance, a high degree of trend euroisation implies a two-sided risk to the fulfilment of the monetary
policy mandate

 Other MP risks: traffic light (green-orange-red) scale:

No Low Moderate High
risk risk risk risk
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The Scoreboard

Inflation risks

Indicator group Indicator
Monetary and fiscal indicators ll Il I I M3 growth rate (in CZ)
- _ Cyclically adjusted general
government balance/GDP
External imbalance I |I I Deviations of exchange rate
from fundamental values

Terms of trade

Terms of trade (PCCI)

Global Supply Chain
Pressure Index

GS Financial Conditions
Index (in euro area)

M3 growth rate (in euro area)

Financial imbalance .

Financial cycle indicator
Property prices

Property price gap

Long-term inflation trends I |

Unobserved long-term
inflation (PCCI)
Anchoring of long-term
inflation expectations

Cyclical position of economy -

/09 1111 1113 1115 117 119 /21 1/23 1/25

High Moderate Low No Low
downward downward downward risk upward
risk risk risk risk

LUCI
Nominal unit labour costs

Output gap

Moderate High
upward upward
risk risk
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Other monetary policy risks

Indicator group

Indicator

Monetary and fiscal indicators - -

General government debt/GDP

Euroisation of the economy

External imbalance

Foreign investment position

Foreign exchange reserves/
short-term debt

Export market share

Financial imbalance

/09 1111 113 115 1117 1119 /21

1123 1/25

Yield curve slope
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Appendix 1: What has the CNB already experienced? R e

* Transformation
- From a centrally planned economy to a market economy
- From a one-tier banking system to a standard two-tier system

- Privatization of commercial banks (including the resolution of
their bankruptcies and the creation of CKA/CKB)

* Division of the Czechoslovak Socialist Republic

» Several changes to the monetary policy and exchange
rate regimes

* Crises with an “epicenter” in the Czech Republic (banking,
monetary) and especially abroad (global financial, European debt,
Covid, energy)

 Accession to the EU (which followed renewed accession to the
IMF, GATT/WTO, OECD, etC.) Source: Freepik.
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Appendix 1: What has the CNB already experienced? R e

Transition to a market economy with price liberalization (with
relatively low inflation), privatization, and free convertibility of the
koruna

The split of the Czechoslovak currency (1993) and confirmation of
credibility of the Czech koruna

Coping with monetary turbulence (1997) and the bold introduction
of an inflation targeting regime (1998)

Creation of a single financial market regulator (2016)

Establishment of financial stability (2013) in law as another
mandate of the CNB (alongside price stability)

Application of unconventional monetary policy instruments “

(exchange rate commitment)

Building a strong analytical and modeling framework in the area of Source: Freepik
monetary and financial stability

Diversification and a move toward holding gold
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The three reform strategies ML

(1) Klaus’s “shock therapy” — a liberal strategy of rapid transformation and strong containment
of the state in the economy. Basic pillars:

 Comprehensive privatization and market formation of prices, exchange rates, and interest rates
* Macroeconomic stabilization (with efforts not to use expansionary fiscal and monetary policies)

(2) Komarek’s “gradual transformation path” (slower pace of privatization and liberalization,
less initial devaluation of the crown) with a strong state position in employment and social policy.

(3) Shik’s “central planning reform” introducing only partial elements of competition and limiting
monopolies. Its source was ideas from the unfinished reform period of socialism before 1968 and
the invasion of the former Czechoslovakia by the USSR and Warsaw Pact troops.
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Privatization and restitution MNB o,

Privatization:

« Large privatization (medium-sized and large enterprises): mainly through the coupon method, auctions,
public tenders, direct sale to a selected bidder

« Small privatization (small enterprises): through auctions (1991-1993)

Voucher privatization Two waves of voucher privatization
First wave = “Czechoslovak wave” (1992) in several rounds
{ Second wave = “Czech wave” (1994) in several rounds

» Each citizen could buy a coupon book (35 CZK/CZK) and a stamp (a
collection) for 1,000 CSK (CZK)

* The coupon book contained 10 coupons of 100 points each. The owner of
this book was a "DIK” (a holder of investment coupons)

* From the second round onward, investment funds could also participate

* Pros: speed (the share of private ownership grew at a rate of up to 10% per
year, from 12% in 1990 to 75% Iin 1998)

» Cons: dilution of ownership, problems of effective management, fraud,
“tunneling”

Restitution: return of property seized by the communist regime to its original owners 20



Appendix 2: Monetary separation CNB .
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Break-up of the Czechoslovak Socialist Republic

* During the preparation of the division of the CSFR, the use of a common
currency for the Czech Republic and Slovakia was also considered, but
the different economic situation (higher unemployment and inflation

In the Slovak Republic) and political developments ruled out this possibility
o The common monetary arrangement was promoted by the Czech side
o How far were the Czech Republic and Slovakia from an OCA? Probably more
than, say, Greece and Germany in today’s Eurozone

* Origin of the Czech koruna (CZK) and Slovak koruna (SKK)

Common currency until monetary separation

« Chaired by a Monetary Committee with parity representation of the two
successor central banks

* 4 February 1993: payment agreement signed (small foreign exchange
reserves, immutability of both currencies)

Monetary separation

* Act No. 60/1993 Caoll., on the separation of currency

* 8 February 1993 (Monday) = beginning of monetary separation

« Banknotes with a denomination of CZK 100 and above were stamped, I.e.,
CZK 100, CZK 500, CZK 1,000. Banknotes with a lower value (10 Kcs, 20
KCs and 50 KCs were not stamped)
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The Czech experience of economic transformation

1. The importance of institutional reforms

Lesson: Stable and functional institutions are key to a successful transition. A legal
framework, protection of property rights, and an effective judiciary create investor and
public confidence.

Example from Czechia: the reform of the legal system and the introduction of market
mechanisms helped kick-start business and attract foreign investment.

2. Privatization and its forms

Lesson: The method of privatization has a major impact on the outcome of the
transformation. Poorly managed privatization can lead to oligarchization or corruption.

Example from Czechia: voucher privatization allowed for broad public participation, but
iInsufficient preparation of the rules led to problems such as the bankruptcy (“tunneling”)
of some companies.

3. Stability of the macroeconomic environment

Lesson: Inflation control, a stable currency, and sustainable fiscal policy support the
confidence of domestic and foreign entities.

Example from Czechia: overall, the CNB’s successful monetary policy contributed to
economic stabillity.

CNB CZECH

NATIONAL BANK

Source: Freepik.
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The Czech experience of economic transformation

4. Sequence of reforms (gradualism vs. shock therapy)

Lesson: The pace of reforms must be adapted to the country’s circumstances. Shock
therapy can bring rapid change but also cause social and economic upheaval.

Example from Czechia: the combination of rapid reforms (price liberalization) and more
gradual changes (e.g., building up the welfare system) has been relatively successful.

5. Social policy and inequalities

Lesson: Transformation must be socially sensitive to avoid creating significant
iInequalities and dissatisfaction among the population.

Example from Czechia: the Czech Republic has maintained a relatively egalitarian
soclety thanks to progressive social policy and public health care.

6. The role of foreign investment

Lesson: Foreign investment can accelerate industrial modernization and bring know-how;
institutional reforms were important.

Example from Czechia: the inflow of foreign capital into the automotive industry (e.g.,
Skoda Auto and Volkswagen) led to technological progress and job creation.

CNB CZECH

NATIONAL BANK

Source: Freepik.
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The Czech experience of economic transformation Bzt

/. The health of financial institutions Is extremely important

Lesson: Effective regulation and supervision of the financial system is a prerequisite for
macroeconomic stablility. Taking care to achieve financial stabllity iIs essential.

Example from Czechia: learning from the problems Iin the banking sector at the
beginning of the transition and the subsequent successful privatization of banks
supported the economic development of the Czech Republic.

8. Foreign relations and integration

Lesson: Integration into International organizations (EU, WTQO) helps to consolidate
reforms and increase economic growth.

Example from Czechia: joining the EU In 2004 brought new Investment, export
opportunities, and access to EU funds. Foreign investment played a role.

Source: Freepik.
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Profit mark-ups ML

 Mark-ups can be understood as a price premium over costs
* |nput prices (cost of production):
* |Intermediate production: labor + capital
* Final consumption: domestic goods (intermediate production including mark-ups) + import goods

 The demand for a product depends on the price, which is derived from microfoundations for the firm’s behavior in
a price-rigid environment:

* Profit maximization/cost minimization
* |nput prices
* Profit mark-ups expressed as a deviation from their long-term trend (equilibrium values)

* Current mark-up gap allows for estimation of future price pressures

* |dentification of unobserved mark-ups (or mark-up gaps) from available aggregated data

* Product prices: deflators, CPI
* |nput prices: wages, Import prices
« Quantity of output (real quantities). household and government consumption, investment, exports
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Total inflationary pressures: costs and demand Bzt

| c Nominal marginal costs in the consumer sector (g/g, in %, ann.) Q Gap in profit mark-ups
p ~ in consumer sector (in %)
- 2.5
8 2.0
: _ 1.5
> - 1.0
) 0.5
2 | | J ll | 0.0

121 122 123 124 125 -0.5

B Price convergence B Core import prices -1.0

. | o 21 122 123 124 125
Intermediate goods prices I Energy import prices

Net inflation

e + Mark-ups

G Costs In the Domestic :
: : : Energy import : : :

consumer sector Intermediate goods Price convergence orices Core import prices [
rices :
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Inflationary pressures: domestic and imported ML

e Nominal marginal costs in intermediate goods sector (g/q, in %, ann.) @ Import deflator in CZK (d/q, in %, ann.) -
12 50

40

H = N g = - 30
20
10
0

-10
| | l | l 20
1121 1122 1123 1124 1125 -30

BN Wages in market sectors BB Price of capital I Labor efficiency

. |
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Exchange Energy foreign
] ate | Core foreign producer prices 1IN oroducer prices

Q Import Energy import
priees ~O1e TPOTpriees
I% + Mark'UpS _| + Mark- ups % |4 + Mark- ups
L abor efficiency Wages in market Price of capital : Forelgn energy Exchange rate Forelgn core
Sectors producer prices producer prices  E

e Costs of the intermediate sector

Domestic

Intermediate goods




