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The model: main reference

We extend the NAWM (EWe extend the NAWM (E
open-economy model of

• Coenen, McAdam e Straub,• Coenen, McAdam e Straub,
labour-market performance in
based analysis using the New A

• Christoffel, Coenen e Warne
New Area-Wide Model of the
open-economy model for foreca

ces

 (ECB): micro-founded  (ECB): micro-founded 
l of the euro area

JEDC, 2008: “Tax reform andJEDC, 2008: “Tax reform and
the euro area: a simulation-

Area-Wide Model”

ne, WP ECB # 944, 2008: “The
e euro area: a micro-founded
casting and policy analysis”
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Households

The Model: map of core st

HouseholdsHouseholdsHouseholds
Type I

� consume (maximize utility)
� hold money
� investment: government bonds, 
international bonds and capital
� more specialized labor services

Type J
� consume (maximize utility)
� hold money
� less specialized labor 
services

Labor services market: monopolistic competition 

Intermediate goods firms

Labor services market: monopolistic competition 
with wage rigidities
Capital market: perfect competition

Intermediate goods firms
� combine labor and capital (private + public) inputs

Domestic market Exports

Final goods firmsFinal goods firms
� combine domestic and imported intermediate goods

Domestic market Exports

Intermediate goods market: monopolistic competition
with price rigidities

Private 
Consumption

Government 
Consumption

Private and Government 
Investment

Final goods market: perfect competition (zero profit/pr

Government

structure

GovernmentGovernment

ity)

Monetary Policy

Government
- consumes final goods
- investments (buy final investment goods)
- issue domestic bonds 
- levies distortive taxes: consumption, labor income and 
payroll
- transfers to households (biased to type 2 households)

Fiscal PolicyMonetary Policy
Interest rate rule

(Forward Looking)

Fiscal Policy
Primary surplus rule 

(Debt Stabilization Commitment and 
Countercyclical Components)

Domestic bonds market: households take IR

Rest of the world
Rest of the Worldon 

Rest of the world
modeled symmetrically, except for:
o monetary rule: backward looking.
o fiscal rules: government consumption 
rule and lump-sum taxes.
o steady state: smaller interest and 
inflation rates, and zero balance trade.
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/price index)

International markets:
• international bonds: sovereign risk spread
• intermediate goods: local currency pricing  



The Model: frictions

� Nominal and real frictions� Nominal and real frictions

� sticky prices and wages prices

� external habit formation in cons

costs� costs

� adjustment of investment

� variation in capital utilization

velocity of money in consum� velocity of money in consum

� adjustment of imports share

� financial risk premium on in
to the steady state risk spreadto the steady state risk spread

� fixed cost on intermediate go

(same as NAWM):(same as NAWM):

(Calvo’s mechanism)

nsumption

ion

umption (role for money)umption (role for money)

re in final goods production

international bonds market (in addition
ad)
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The Model: corrections, ex

� Public sector modeling� Public sector modeling

� primary surplus rule

� debt stabilization commitm

� countercyclical� countercyclical

� smoothing (reversion to ta

� mixed capital firms (private +

� demand for subsidized pu

� government investment ru

� biased government transferen

� favorable to less specializ
constrained household  (Typconstrained household  (Typ

� forward-looking interest rate r

 extensions and adaptations

itment

target)

+ public)

public capital (covers depreciation)

rule (reversion to target )

rences rule (reversion to target)

lized worker and investment 
ype J)
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The Model: corrections, ex

� Heterogeneous job market
� specialized labor services

� same stationary hours worked f

� Perfect competition in final� Perfect competition in final
� price index: compatible with zer

� aggregate resources equation:

� Calibration for Brazil and R� Calibration for Brazil and R
� small size open-economy (does

� different levels of inflation

� domestic bond risk premium (in

� non-zero domestic trade balanc

 extensions and adaptations

et

for each group

al goods marketal goods market
ero profit in final good production

becomes the standard

ROW (Euro+EUA)ROW (Euro+EUA)
es not affect foreign economy)

(in excess to the international rate)
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Endogenous variables a

The Model: size and comp

� Endogenous variables a
� 137 endogenous variables

� 274 equations (total)

� Exogenous shocks� Exogenous shocks
� monetary policy (interest ra

� fiscal policy (primary surplu

� government investment

� government transfers

� total productivity

� labor productivity (permane

� Solution and simulations� Solution and simulations
� fist order approximation wit

and equations

putational aspects

and equations
(each economy)

rate shock)

lus shock)

nent one)

ns
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SIMULATATIONS
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� How are fiscal and mone

Simulations: main quest

� How are fiscal and mone
through the model econom

How does the level of fis� How does the level of fis
stabilization modify the imp
monetary policy shock?

� How do alternative spec
policy rules modify the imp
or monetary policy shock?or monetary policy shock?

netary impulses transmitted 

stions

netary impulses transmitted 
omy?

 fiscal commitment to debt  fiscal commitment to debt 
mpulse responses to a 

ecifications of the monetary 
pulse responses to a fiscal 

k?
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Simulations

1) Temporary and discretiona1) Temporary and discretiona
announced automatic rules

o shock to interest rate ru

shock to primary surpluo shock to primary surplu

o shock to government tr

o shock to government in

2) Sensitivity analysis: fiscal c
stabilization (Φb) b

o impulse responses to a

nary deviation from previous nary deviation from previous 
les in the benchmark model: 

 rule

plus ruleplus rule

t transferences rule

t investment rule

l compromise with debt 

11

 a monetary shock



Simulations (cont.):

3) Monetary and Fiscal shocks:3) Monetary and Fiscal shocks:

o Impulse responses to combined

s:s:

ed shocks
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Simulations (cont.):

4) Alternative components for 
looking inflation, exchange

o impulse responses to moneta

or monetary rule, backward 
ge rate and output growth:

tary shock and fiscal shock
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Conclusions: simulations

� Grater fiscal commitment with debt stabiGrater fiscal commitment with debt stabi
a interest rate shock.

� Higher government transfers impose
investment, and also reduce incentives to
J) resulting that the higher level of total co
slow down of economic activity.slow down of economic activity.

� Increase in government investment is
consumption, and also reduces incentiv
effect), resulting in the slow down of the eco

� Distributive effects:

• contractionist monetary policy benefi
to investors)

• expansionist fiscal primary surplus
benefit Type J

• government investment shock bene• government investment shock bene
short run and Type J in the long run

ns of the model economy 

bilization amplifies the impact on inflation ofbilization amplifies the impact on inflation of

smaller government consumption and
work and invest (biased transfers to Type

consumption is not sufficient to interrupt the

is made through a drop in government
tives to private investments (substitution

economy in the shot run.

efits type I households (higher interest rate

shock, as well, biased transfers shock,

nefits type I (subsidies to investors) in the
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Interest rate     
% annualized

Output
% of stationary GDP

Benchmark calibration: i

14,0

14,5

15,0

15,5

16,0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

% annualized

99,40%

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9

% of stationary GDP

4,60

Consumer price inflation
%

3,00

Output growth
% annualized

4,30

4,40

4,50

4,60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,02%

Consumer Price Index
% of stationary IPC

0,00

1,00

2,00

3,00

1 2 3 4 5 6 7 8 9

1,0010

Capital Utilization 

99,90%

99,93%

99,96%

99,99%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,00%

100,20%

Private consumption
% of stationary consumption

100,00%

100,10%

Wages
% of stationary wages

0,9970

0,9980

0,9990

1,0000

1 2 3 4 5 6 7 8 9

99,60%

99,80%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,80%

99,90%

100,00%

1 2 3 4 5 6 7 8 9

ttt RRR 4
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4
1
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Public Debt
% of stationary debt

: interest rate shock

9 10 11 12 13 14 15 16 17 18 19 20

3,80%

Primary surplus
% of  GDP

99,0%

100,0%

101,0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

% of stationary debt

3,40%

3,50%

3,60%

3,70%

3,80%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

215,0%

Public Debt
% of quarterly GDP

9 10 11 12 13 14 15 16 17 18 19 20

211,0%

212,0%

213,0%

214,0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0,8430

0,8440

Hours worked

10 11 12 13 14 15 16 17 18 19 20

15

9 10 11 12 13 14 15 16 17 18 19 20

0,8400

0,8410

0,8420

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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Private consumption 
Ratio between groups I and J

Wages 
Ratio between groups I and J

Benchmark calibration: in

2,860

2,865

2,870

2,875

2,880

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ratio between groups I and J

2,869

2,870

2,870

2,871

2,871

1 2 3 4 5 6 7 8 9

Ratio between groups I and J

100,20%

Total investment
% of stationary investment

100,20%

Government investment
% of stationary investment

61,95%

62,00%

Private consumption
% of GDP

20,10%

Government consumption
% of GDP

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,40%

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9

100,00%

100,20%

Nominal exchange rate
% of the stationary exchange rate

12,80%

12,82%

Exports
% of GDP

61,80%

61,85%

61,90%

61,95%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

19,80%

19,90%

20,00%

1 2 3 4 5 6 7 8 9

99,40%

99,60%

99,80%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
12,76%

12,78%

1 2 3 4 5 6 7 8 9

Hours worked
Ratio between groups I and J

 interest rate shock (cont.)

9 10 11 12 13 14 15 16 17 18 19 20

0,9980

0,9990

1,0000

1,0010

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ratio between groups I and J

100,20%

Private investment
% of stationary investment

18,03%

18,06%

Investment
% of GDP

9 10 11 12 13 14 15 16 17 18 19 20

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,61%

Imports
% of GDP

10 11 12 13 14 15 16 17 18 19 20

17,94%

17,97%

18,00%

18,03%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

16

9 10 11 12 13 14 15 16 17 18 19 20

12,59%

12,60%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



15,00

Interest rate     
% annualized

101,40%

Output
% of stationary GDP

Benchmark model: shock

14,60

14,70

14,80

14,90

15,00

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,80%

100,20%

100,60%

101,00%

101,40%

1 2 3 4 5 6 7 8 9

4,70

Consumer price inflation
% annualized

8,00

Output growth
% annualized

4,40

4,50

4,60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,20%

100,40%

Consumer price index
% of the stationary index

0,00

2,00

4,00

6,00

1 2 3 4 5 6 7 8 9

1,0100

1,0150

Capital utilization 

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,20%

100,40%

Private consumption
% of stationary consumption

100,20%

100,40%

Wages
% of stationary wages

0,9950

1,0000

1,0050

1,0100

1 2 3 4 5 6 7 8 9

99,60%

99,80%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,80%

100,00%

1 2 3 4 5 6 7 8 9

101,5%

Public Debt
% of stationary debt

ck to primary surplus

10 11 12 13 14 15 16 17 18 19 20

4,00%

Primary surplus
% of GDP

99,5%

100,0%

100,5%

101,0%

101,5%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2,80%

3,10%

3,40%

3,70%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

213,0%

214,0%

Public Debt
% of quarterly GDP

10 11 12 13 14 15 16 17 18 19 20

210,0%

211,0%

212,0%

213,0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0,8500

0,8540

Hours worked

10 11 12 13 14 15 16 17 18 19 20

17

10 11 12 13 14 15 16 17 18 19 20

0,8380

0,8420

0,8460

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Private consumption 
Ratio between groups I and J

Wages
Ratio between groups I and J

Benchmark model: shock 

2,840

2,850

2,860

2,870

2,880

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ratio between groups I and J

2,868

2,869

2,870

2,871

1 2 3 4 5 6 7 8 9

Ratio between groups I and J

100,20%

Total investment
% of stationary investment

101,50%

Government investment
% of stationary investment

62,00%

Private consumption
% of GDP

20,40%

20,60%

Government consumption
% of GDP

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,50%

100,00%

100,50%

101,00%

101,50%

1 2 3 4 5 6 7 8 9

100,20%

100,50%

Nominal exchange rate
% of starionary exchange rate

12,75%

12,80%

Exports
% of GDP

61,20%

61,40%

61,60%

61,80%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

19,80%

20,00%

20,20%

20,40%

1 2 3 4 5 6 7 8 9

99,60%

99,90%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
12,60%

12,65%

12,70%

1 2 3 4 5 6 7 8 9

Hours worked
Ratio between groups I and J

k to primary surplus (cont.)

10 11 12 13 14 15 16 17 18 19 20

0,9980

1,0000

1,0020

1,0040

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ratio between groups I and J

100,20%

Private investment
% of stationary investment

18,15%

18,20%

Investment
% of GDP

9 10 11 12 13 14 15 16 17 18 19 20

99,60%

99,80%

100,00%

100,20%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,58%

12,60%

Imports
% of GDP

10 11 12 13 14 15 16 17 18 19 20

18,00%

18,05%

18,10%

18,15%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

18

10 11 12 13 14 15 16 17 18 19 20

12,52%

12,54%

12,56%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Private consumption 
Ratio between groups I and J

Wages
Ratio between groups I and J

Benchmark model: shock 

2,820

2,840

2,860

2,880

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2,8685

2,8690

2,8695

2,8700

2,8705

1 2 3 4 5 6 7 8 9

100,40%

Government investment
% of stationary investment

16,50%

Government transfers
% of GDP

62,40%

62,60%

Private consumption
% of GDP

19,80%

20,00%

Government consumption
% of GDP

99,20%

99,60%

100,00%

1 2 3 4 5 6 7 8 9

14,50%

15,00%

15,50%

16,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,00%

100,05%

Nominal exchange rate
% of the stationary exchange rate

12,85%

12,90%

Exports
% of GDP

61,60%

61,80%

62,00%

62,20%

62,40%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

19,20%

19,40%

19,60%

19,80%

1 2 3 4 5 6 7 8 9

99,90%

99,95%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,70%

12,75%

12,80%

1 2 3 4 5 6 7 8 9

Hours worked
Ratio between groups I and J

ck to gov. transferences 

10 11 12 13 14 15 16 17 18 19 20

0,9980

0,9990

1,0000

1,0010

1,0020

1,0030

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,10%

Private investment
% of stationary investment

18,03%

18,06%

Total investment
% of GDP

9 10 11 12 13 14 15 16 17 18 19 20

99,95%

100,00%

100,05%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,65%

12,70%

Imports
% of GDP

10 11 12 13 14 15 16 17 18 19 20

17,94%

17,97%

18,00%

18,03%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

19

10 11 12 13 14 15 16 17 18 19 20

12,55%

12,60%

12,65%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Interest rates    
% annualized

Output                   
% of stationary GDP

Benchmark model: shock 

14,64

14,66

14,68

14,70

14,72

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,00%

99,50%

100,00%

100,50%

1 2 3 4 5 6 7 8

4,52

Consumer price inflation
% annualized

4,50

Output growth
% annualized

4,46

4,48

4,50

4,52

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,98%

100,00%

Consumer price index
% of stationary price index

-1,50

0,00

1,50

3,00

1 2 3 4 5 6 7 8 9

1,0000

1,0020

Capital utilization 

99,92%

99,94%

99,96%

99,98%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,20%

100,40%

Private consumption
% of stationary consumption

100,00%

Wages
% of stationary wages

0,9940

0,9960

0,9980

1,0000

1 2 3 4 5 6 7 8 9

99,80%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,90%

99,95%

1 2 3 4 5 6 7 8 9

Public debt             
% of stationary debt

ck to gov. transfer. (cont.)

9 10 11 12 13 14 15 16 17 18 19 20

3,75%

Primary surplus
% of GDP

99,8%

99,9%

100,0%

100,1%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

3,35%

3,45%

3,55%

3,65%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

214,0%

Public debt            
% of quarterly GDP

9 10 11 12 13 14 15 16 17 18 19 20

211,0%

212,0%

213,0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0,8410

0,8430

Hours worked

9 10 11 12 13 14 15 16 17 18 19 20

20

9 10 11 12 13 14 15 16 17 18 19 20

0,8370

0,8390

0,8410

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Private consumption       
Ratio between groups I and J

Wages                             
Ratio between groups I and J

Benchmark model: shock 

2,860

2,865

2,870

2,875

2,880

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

2,869

2,870

2,870

2,871

2,871

1 2 3 4 5 6 7 8 9

106,00%

Total investment          
% of stationary investment

200,00%

Government investment    
% of the steady state

62,00%

62,10%

Private consumption    
% of GDP

20,00%

Government consumption    
% of GDP

98,00%

100,00%

102,00%

104,00%

106,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

50,00%

100,00%

150,00%

1 2 3 4 5 6 7 8

100,80%

101,30%

Nominal exchange rate     
% of steady state

12,85%

12,90%

Exports    
% of GDP

61,70%

61,80%

61,90%

62,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

18,50%

19,00%

19,50%

1 2 3 4 5 6 7 8 9

99,80%

100,30%

100,80%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,70%

12,75%

12,80%

1 2 3 4 5 6 7 8 9

Hours worked                  
Ratio between groups I and J

k to gov. investment

9 10 11 12 13 14 15 16 17 18 19 20

0,9980

0,9990

1,0000

1,0010

1,0020

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,20%

Private investment    
% of the steady state

19,00%

19,50%

Total investment    
% of GDP

9 10 11 12 13 14 15 16 17 18 19 20

99,60%

99,80%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

12,80%

12,90%

Imports    
% of GDP

9 10 11 12 13 14 15 16 17 18 19 20

17,50%

18,00%

18,50%

19,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

21

9 10 11 12 13 14 15 16 17 18 19 20

12,50%

12,60%

12,70%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



15,0

Interest rates    
% annualized

100,50%

Output                   
% of stationary GDP

Benchmark model: shock

14,5

14,6

14,7

14,8

14,9

15,0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,50%

99,70%

99,90%

100,10%

100,30%

100,50%

1 2 3 4 5 6 7 8

4,65

Consumer price inflation    
% annualized

2,50

Output growth    
% annualized

4,45

4,50

4,55

4,60

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,20%

Consumer price index    
% of stationary index

0,50

1,00

1,50

2,00

1 2 3 4 5 6 7 8 9

1,0080

Capital utilization

99,90%

100,00%

100,10%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

100,10%

100,20%

Private consumption      
% of stationary consumption

100,20%

100,30%

Wages                    
% of stationary wages

0,9960

1,0000

1,0040

1 2 3 4 5 6 7 8 9

99,80%

99,90%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

99,90%

100,00%

100,10%

1 2 3 4 5 6 7 8

100,2%

Public debt           
% of stationary debt

ck to gov. investment (cont.)

9 10 11 12 13 14 15 16 17 18 19 20

3,70%

Primary surplus    
% of GDP

99,9%

100,0%

100,1%

100,2%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

3,50%

3,55%

3,60%

3,65%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

213,0%

214,0%

Public debt           
% of quarterly GDP

9 10 11 12 13 14 15 16 17 18 19 20

210,0%

211,0%

212,0%

213,0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

0,8440

0,8450

Hours worked

9 10 11 12 13 14 15 16 17 18 19 20
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9 10 11 12 13 14 15 16 17 18 19 20

0,8410

0,8420

0,8430

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20



Fiscal commitment with d

Increase the reaction to debt deviation

16,0

Interest rates     
% annualized

4,8

5,0

Consumer price inflation
% annualized

Increase the reaction to debt deviation

o public debt returns faster to the s

o higher impact of a interest rate s

12,5

13,0

13,5

14,0

14,5

15,0

15,5

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

3,4

3,6

3,8

4,0

4,2

4,4

4,6

4,8

1 2 3 4 5 6 7 8 9 10

Primary surplus
% of GDP

Public debt
% of quarterly GDP

2,90%

3,30%

3,70%

4,10%

4,50%

1 2 3 4 5 6 7 8 9 1

209,00%

211,00%

213,00%

215,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

steady state
coefficient = 0.0
coefficient = 0.2
coefficient = 0.5

h debt: monetary shock

on from steady state (Φb):

100,50%

Output
% of stationary output

on from steady state (Φb):

e stationary trend;

 shock on inflation and output; 

98,00%

98,50%

99,00%

99,50%

100,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2010 11 12 13 14 15 16 17 18 19 20

Government consumption
%  of GDP

10 11 12 13 14 15 16 17 18 19 20

19,20%

19,60%

20,00%

20,40%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

%  of GDP
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0.04 (benchmark)
0.20
0.50



Combination of fiscal and

Positive interest rate shock + negative

Consumer price inflation    
% annualized

Interest rate     
% annualized

Positive interest rate shock + negative
o debt returns more slowly to stea
o expansionist fiscal shocks mitiga
policy shock on inflation and outpu

4,30

4,40

4,50

4,60

4,70

1 2 3 4 5 6 7 8 9

Primary surplus    

14,0

14,5

15,0

15,5

16,0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Public debt           

2,50%

3,00%

3,50%

4,00%

1 2 3 4 5 6 7 8 9

Primary surplus    
% of GDP

210,00%

212,00%

214,00%

216,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Public debt           
% of quarterly GDP

steady state
interest rate shock (+1
interest rate shock (+1
interest rate shock (+1

nd monetary shocks

ve primary surplus shock:

Output                   
% of stationary GDP

ve primary surplus shock:
eady state level
igate contractionist effects of monetary 
tput

10 11 12 13 14 15 16 17 18 19 20

Government consumption    

99,50%

100,00%

100,50%

101,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

9 10 11 12 13 14 15 16 17 18 19 20

19,70%

19,95%

20,20%

20,45%

20,70%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Government consumption    
% of GDP
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+1 p.p)
+1 p.p)  + primary surplus shock (-1/2 p.p)
+1 p.p)  + primary surplus shock (-1 p.p)



Monetary rules: response

Backward looking inflation:� Backward looking inflation:

• no significant differences

14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900

Interest rate
% annualized

4.350

4.400

4.450

4.500

4.550

Consumer price inflation
% annualized

14.300

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.350

0 0 0 0 0 0 0 0 0

212.5%

213.0%

213.5%

214.0%

214.5%

Public debt
% output (quarter)

3.55%

3.60%

3.65%

3.70%

3.75%

Primary surplus
% output

212.0%

212.5%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.50%

3.55%

0 0 0 0 0 0 0 0 0

steady state
backward looking

se of monetary shock

es

99.5%

99.6%

99.7%

99.8%

99.9%

100.0%

100.1%

Output
%  steady state output

0 0 0 0 0 0 0 0 0 0 0

99.5%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19.85%

19.90%

19.95%

20.00%

20.05%

Government consumption
% output
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0 0 0 0 0 0 0 0 0 0

19.80%

19.85%

benchmark model
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



� Reacting to exchange rate deviatio

Monetary rules: response

Reacting to exchange rate deviatio
• monetary policy shock less active:

• inflation and output return more slo

• debt, primary surplus and consump

14.300
14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900

Interest rate
% annualized

4.350

4.400

4.450

4.500

4.550

Consumer price inflation 
% annualizaed

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

212.5%

213.0%

213.5%

214.0%

214.5%

Public debt
% output (quarter)

3.55%

3.60%

3.65%

3.70%

3.75%

Primary surplus
% output

212.0%

212.5%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.50%

3.55%

0 0 0 0 0 0 0 0 0

steady state

reaction to exchange ra

ations:

se of monetary shock

ations:
e: interest rate deviates less from s.s.

slowly to s.s.

mption deviate less from s.s.

99.5%

99.6%

99.7%

99.8%

99.9%

100.0%

100.1%

Output
% stationary output

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19.85%

19.90%

19.95%

20.00%

20.05%

Government consumption
% output
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0 0 0 0 0 0 0 0 0 0

Benchmark
model rate

19.80%

19.85%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



� Reacting to exchange rate devi

Monetary rules: response

� Reacting to exchange rate devi

• less volatile exchange rate, s
the long run;

99.4%

99.6%

99.8%

100.0%

100.2%

Nominal exchange rate
% stationary exchange rate

99.0%

99.2%

99.4%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

steady state benchmark model

reaction to exchange rate

viations:

se of monetary shock

viations:

, stabilizing at the same level in 
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� Reacting to output growth:

Monetary rules: response

Reacting to output growth:

• monetary policy shock less active: inte
below steady state level for a long perio

• inflation persists much longer below s.s

• output deviates less from s.s.• output deviates less from s.s.

14.500
14.700
14.900
15.100
15.300
15.500
15.700
15.900

Interest rate
% annualized

4.400

4.450

4.500

4.550

Consumer price inflation 
% annualized

14.300
14.500

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.350

0 0 0 0 0 0 0 0 0 0

213.0%

213.5%

214.0%

214.5%

Public debt
% output (quarter)

3.60%

3.65%

3.70%

3.75%

Primary surplus
% output

212.0%

212.5%

213.0%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3.50%

3.55%

3.60%

0 0 0 0 0 0 0 0 0 0
steady state

reaction to exchange rate

becn
reac

se of monetary shock

terest rate drops and stays long period 
riod

s.s.

99.6%

99.7%

99.8%

99.9%

100.0%

100.1%

Output
% stationary output

0 0 0 0 0 0 0 0 0 0

99.5%

99.6%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19.90%

19.95%

20.00%

20.05%

Goverment consumption
% output
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0 0 0 0 0 0 0 0 0
cnchmark model
action to output growth

19.80%

19.85%

19.90%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Monetary rules: response

� Backward looking inflation:
• monetary policy reaction smaller and

• inflation deviates less from steady st

• output returns a little faster to steady

• no significant differences in the trajec• no significant differences in the trajec

14.500
14.550
14.600
14.650
14.700
14.750
14.800
14.850
14.900
14.950
15.000

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Interest rate
% annualized

4.400
4.450

4.500

4.550

4.600
4.650

4.700

0 0 0 0 0 0 0 0 0

Consumer price inflation
% annualized

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2.90%
3.00%
3.10%
3.20%
3.30%
3.40%
3.50%
3.60%
3.70%

Primary surplus 
% output

211.0%
211.5%
212.0%
212.5%
213.0%
213.5%
214.0%
214.5%
215.0%

Public debt
% output (quarter)

2.70%
2.80%
2.90%

0 0 0 0 0 0 0 0 0

steady state

backward looking

210.0%
210.5%
211.0%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

se of fiscal shock

nd with a delay

 state

dy state

jectory of other variablesjectory of other variables

0 0 0 0 0 0 0 0 0 0 0

99.5%
99.7%
99.9%

100.1%
100.3%
100.5%
100.7%
100.9%
101.1%
101.3%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Output
% steady state output

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

19.90%

20.10%

20.30%

20.50%

20.70%

Government consumption 
% output
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0 0 0 0 0 0 0 0 0 0

Benchmark model

19.70%

19.90%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



� Backward looking inflation:

Monetary rules: response

� Backward looking inflation:
• exchange rate deviates less from s

100.6%

Nominal exchange rate
% stationary exchange rate

99.0%

99.2%
99.4%
99.6%
99.8%

100.0%
100.2%
100.4%
100.6%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

steady state Benchmark
model backward looking

se of fiscal shock

 steady state

30



� Reacting to exchange rate devi

Monetary rules: response

Reacting to exchange rate devi
• no deviation of inflation from its ste

• interest rate drops a little in the sho

• output returns faster to steady stat

• debt increases more in the middle • debt increases more in the middle 

14.300
14.800
15.300
15.800
16.300
16.800
17.300
17.800

Taxa de Juros
% anualizado

4.450
4.550
4.650
4.750
4.850
4.950
5.050

Inflação ao Consumidor
% anualizado

Interest rate
% annualized

Consumer price inflation
% annualized

14,000
14,200
14,400
14,600
14,800
15,000
15,200

Interest rate
% annualized

14.300

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.450

0 0 0 0 0 0 0 0 0

3.10%
3.20%
3.30%
3.40%
3.50%
3.60%
3.70%

Superávit Primário
% do PIB

212.0%
212.5%
213.0%
213.5%
214.0%
214.5%
215.0%

Dívida Pública
% do PIB trimestral

Primary surplus 
% output

Public debt
% output (quarter)

14,000

2.70%
2.80%
2.90%
3.00%
3.10%

0 0 0 0 0 0 0 0 0
estado estacioná
reação com câmb

210.0%
210.5%
211.0%
211.5%
212.0%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
steady state

reaction to exchang

eviations

se of fiscal shock

eviations
steady state

hort run

tate level

le run (base effect of output)le run (base effect of output)

99.5%
99.7%
99.9%

100.1%
100.3%
100.5%
100.7%
100.9%
101.1%
101.3%

Produto Interno Bruto
% do PIB estacionário
Output
% steady state output

0 0 0 0 0 0 0 0 0 0 0

99.5%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

20.10%

20.30%

20.50%

20.70%

Consumo do Governo
% do PIB trimestral
Government consumption 
% output

31

0 0 0 0 0 0 0 0 0 0
nário modelo base
mbio

19.70%

19.90%

20.10%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

nge rate

benchmark model



� Reacting to exchange rate devi

Monetary rules: response

� Reacting to exchange rate devi
• exchange rate deviates less from s

100.6%

Taxa de Câmbio Nominal
% do câmbio estacionário
Nominal exchange rate
% stationary exchange rate

99.0%
99.2%
99.4%
99.6%
99.8%

100.0%
100.2%
100.4%
100.6%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

estado estacionário modelo base

reação ao câmbio

steady state

reaction to exchange
rate

benchmark model

rate

eviations

se of fiscal shock

eviations
 steady state
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�Reacting to output growth:

Monetary rules: response

Reacting to output growth:

• higher and more persistent inflation

• output deviates less from steady st

• public debt increases much more i
more in long run more in long run 

14.300
14.800
15.300
15.800
16.300
16.800
17.300
17.800

Taxa de Juros
% anualizado

4.450
4.550
4.650
4.750
4.850
4.950
5.050

Inflação ao Consumidor
% anualizado

Interest rate
% annualized

Consumer price inflation
% annualized

14.300

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4.450

0 0 0 0 0 0 0 0 0

3.10%
3.20%
3.30%
3.40%
3.50%
3.60%
3.70%

Superávit Primário
% do PIB

212.0%
212.5%
213.0%
213.5%
214.0%
214.5%
215.0%

Dívida Pública
% do PIB trimestral

Primary surplus 
% output

Public debt
% output (quarter)

2.70%
2.80%
2.90%
3.00%
3.10%

0 0 0 0 0 0 0 0 0
estado estacioná
reação com câmb

210.0%
210.5%
211.0%
211.5%
212.0%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

se of fiscal shock

tion

 state in the short run

e in the short run, but increases a little 

99.5%
99.7%
99.9%

100.1%
100.3%
100.5%
100.7%
100.9%
101.1%
101.3%

Produto Interno Bruto
% do PIB estacionário
Output
% steady state output

0 0 0 0 0 0 0 0 0 0 0

99.5%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

100.0%

100.5%

101.0%

101.5%

102.0%

Taxa de Câmbio Nominal
% do câmbio estacionário
Government consumption 
% output

33

0 0 0 0 0 0 0 0 0 0
nário modelo base
mbio reação ao PIB

99.0%

99.5%

100.0%

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



Monetary Policy Rule

Domestic economy:

RtRtRt RRR 4
22

4
11

4 1(.. φφφ −++= −−

ROW:

( ) tRYtYg

RtRtRt

gg

RRR

Y ,1,

2211 1(..

εφ

φφφ

+−+ −

ROW:

C
RtRt P

P
RRR 44

1
4 ).1(. φφφ

⎢
⎢
⎣

⎡

⎜
⎜

⎝

⎛
+−+= Π−

tC
RR P

P
R 3,4

21 ). φφ
⎥
⎥
⎤

⎢
⎢
⎡

⎟
⎟
⎞

⎜
⎜
⎛

Π−+− +
Π

tC
RR P

R
1,

21 ). φφ
⎥⎦⎢⎣
⎟
⎠

⎜
⎝ −

Π

tRY
t

t
gt

tC

tC g
Y

YP
Y ,

13,

, εφ +⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+

⎥
⎥
⎦

⎤

⎟
⎟

⎠

⎞
Π−

−−

34



Calibration: some param

  0.01194  

   0.12241  

Tr

Im

  0.01860  

   0.03600  

   1.04500  

G

Pr

In

   2.86000  

   0.59260  

W

Si

meters and s.s. values 

Balança Comercial    

Importações     

d

Trade balance

Imports

Investimento do Governo   

Superávit primário    

Meta de inflação    

Government investment

Primary surplus

Inflation target

Razão entre salários I e J   

Tamanho da família J    

Wages ratio

Size of the Group J of households
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Calibration: taxes

   0.16200  Impo

   0.15000  Impo

Consumption

Dividend inco

   0.15000  Impo

   0.15000  Impo

   0.11000  Cont

Capital incom

Wage incom

Pay-roll tax r

   0.20000  ContPay-roll tax r

osto sobre consumo   

osto sobre dividendos   

ion tax rate

ncome tax rate

osto sobre capital    

osto sobre trabalho    

ribuição previdenciária   

ome tax rate

me tax rate

x rate levied on wage income (social security)

ribuição previdenciária (firmas)  x rate levied on wage payment (social security)
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Risk adjusted uncovered
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Fiscal Sector

Primary surplus:
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Fiscal Sector (cont.)

Government budget constraint (costs of 

t
t

t

tt

t sp
r

b

g

b

.
1

π
+ +=−

Government budget constraint (costs of 

Primary surplus rule:

where 

11, .
:

−−

=
ttY

t
t YP

B
b and tm :=

Primary surplus rule:

( )
spsp

sptspt

gg

spsp

,2,1

,21,1

.

)1(

.

φ
ρρ

ρρ
−−+

+= −

( )Ytg gg
Y 1.φ +−+ −

 of refinancing government):

tt

t
t g

m
m

.
1

π
−−+

 of refinancing government):

ttY

t

YP

M

.,

( ){ }Ytb

t

bbsp

sp

Y

2

..

.

φ −+
−

39

tsp,ε+



Regions of convergence (

Fiscal x Moneta
πφ

Fiscal x Moneta

e (unique solution)

tary activenesstary activeness

calibrated

40
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Φby = 0.04
Φ

π
= 1.57

Φby = 0.30
Φ

π
= 1.57

Φby
Φ

π

by = 1.00
π

= 1.57
Φby = -1.25
Φ

π
= 1.57
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Φby = -1.00
Φ

π
= 0.00

Φby = -1.00
Φ

π
= 0.90

Φby = 0.00
Φ

π
= 0.90

Φby = 0.00
Φ

π
= 0.00 
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Labor Services Market

Labor services aggregation technologyLabor services aggregation technology

where
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Mixed-capital: technolog
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Mixed-capital: investment
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Consumer price index
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FOCs:
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Price index

( ) CC
t

C
tP

μλ=

Price index

( )([ C

IMCtHC
C
t PP μ ννλ − −+= 1

, .1.

where

( )
C

C
C

C
tIM

C
tIM

CtHC
C
t IM

IM
P μ νν

ℑ
−

⎪⎩

⎪
⎨
⎧

⎜
⎜

⎝

⎛

Γ−
Γ−+=Ω 1

, (1

(
).1(

([ IMCtHCt ,

 (cont.)

( ) CC
t

μ−Ω 1
.

) ] C
C

C
C
t

C
tIMtIM QIM μμ −−ℑΓ 1

1
1

, )/(/

( ) CC
C

C
t

C
tIMtIMC

t
C
t

C
t

C

QIMP
Q

Q μμ −−ℑ

⎪⎭

⎪
⎬
⎫

Γ
⎟
⎟

⎠

⎞
1

1
1

, )/(/.
)/

)/

) ]tttIM ,

49



Aggregated resources eq

I
ttI

C
ttCttY PQPQPYP ,,, ... ++=

Using our price index

... IC QPQPQPYP

Using price index in CMS 

⎢
⎢
⎣

⎡

Γ
Γ−

−

++=

ℑ /(

/(1
..

...

,

,,,,

t
C
tIM

C
tIMC

ttIM

tG
I
ttI

C
ttCttY

QIM

QIM
IMP

QPQPQPYP

C

C

⎢⎣ /( ttIM QIM

equation

ttIMttXt
G
ttG IMPXPSQP ,,, .. −+

..G XPSQ

⎥
⎥
⎦

⎤

Γ
Γ−

+

+

ℑ )/(

)/(1
.

)

)

.. ,

I
t

I
tIM

I
t

I
tIMI

tC
t

C
t

ttXt
G
t

QIM

QIM
IM

Q

XPSQ

I

I

50

⎥⎦)/() ttIMt QIM



Construção Teóriórica do Modelo
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O Modelo: construção teó
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O Modelo: construção teó

CPOs:CPOs:
( )

titivtiv
C
t

tIti
ti vvv

CC

,,,

1,,
, )(')(1 Γ+Γ++

−
=Λ

−
−

τ
κ σ

⎜
⎜

⎝

⎛

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
Γ−⎟⎟

⎠

⎞

⎜
⎜

⎝

⎛
Γ−=

−− 1,,

,,

1,,

,,
,

,

, '1
itHi

tHi
I

tHi

tHi
Iti

tC

tI

I

I

I

I

I

I
Q

P

P

⎢
⎢
⎣

⎡

⎜
⎜

⎝

⎛
−+−

Λ
Λ

=
+

++
+

,

,
11,

,

1,
, )1()1(

tC

HKK
tti

ti

ti
tti P

R
QEQ τδβ

⎜
⎛ PR

..).(').1( ,
,

,
,

,

,,

⎜
⎜

⎝

⎛
−Γ+− ti

tC

tIK
ttiu

tC

tHKK
t Q

P

P
u

P

R
ττ

eórica

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
Γ

Λ
Λ

+
⎟
⎟

⎠

⎞
+++

−
2

,,

2
1,,

,,

1,,
,

,

1,

1,,

,, '
tHi

tHi

tHi

tHi
Iti

ti

ti
t

tH

tHi

I

I

I

I
QE

I
β

⎥
⎥
⎦

⎤

⎟
⎟

⎠

⎞
+

+

+
++

+

+

1,

1,
11,

1

1,

tC

tIK
tti

t

P

P
u δτ

⎟
⎞

53

0=⎟
⎟

⎠

⎞



O Modelo: construção teó
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O Modelo: construção teó
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O Modelo: construção teó
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O Modelo: construção teó
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O Modelo: construção teó
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Escolha de preços de bens intermediári

O Modelo: construção teó

Escolha de preços de bens intermediári
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Minimização de custos pelas firm

O Modelo: construção teó

consumo finais (como em CMS)
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CPOs:

O Modelo: construção teó
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O Modelo: construção teó
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Então:

O Modelo: construção teó
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Firmas de bens de consumo do

O Modelo: construção teó

Firmas de bens de consumo do
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Agregação:

O Modelo: construção teó

Agregação:
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Calibration: domestic eco

Small open economy� Small open economy

� Mean during inflation targ

• domestic and external debt• domestic and external debt

• interest and exchange rate

• inflation target

• national accounts• national accounts

• wage income distribution

• primary surplus

• risk spread• risk spread

conomy

rget regime period:

btbt

tes

66



From other papers

Calibration: domestic eco

� From other papers

• preferences (for some valu

• tax rates

conomy

lues the same of NAWM)
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Simulations (cont.):

3) Monetary and Fiscal shocks:3) Monetary and Fiscal shocks:

o responses of combined impulse

o moments and variance decomp

• fiscal commitment to debt (Φ

• rigor in fiscal implementation

• correlation of shocks

• monetary commitment to infl

s:s:

lses

position of inflation and output growth

Φb)

ion (variance of fiscal shock)

inflation (Φm)

68



Simulations (cont.):

4) Alternative components for 
looking inflation, exchange

o impulse responses of moneta

o moments and variance decom
growth and exchange rategrowth and exchange rate

or monetary rule: backward 
ge rate and output growth

tary shock and fiscal shock

omposition of inflation, output 

69



Increase the reaction to debt deviat

Fiscal commitment with d

Increase the reaction to debt deviat

• higher volatility of inflation

• non-linear impact on volat

• higher correlation betwee• higher correlation betwee

SD monetary shocks =   1.00 p.p. SD fiscal shocks   =

Fiscal commitment with public de

Standard deviation  (SD)  and Co

Coeficient of the fiscal rule

DP inflation

DP output growth

SD and CR of endoge

0.04

0.10

1.30DP output growth

CR inflation and output growth

1.30

4.78

iation from steady state (Φb):

h debt stabilization

iation from steady state (Φb):

ion

latility output

een inflation and outputeen inflation and output

  =  1.00  p.p. CR =   0.00

 debt stabilization

Correlations (CR) of shocks

genous variables  (p.p.)

0.18 0.31 0.50

0.20

1.28

0.44

1.37

1.04

1.93

70

1.28

9.68

1.37

29.41

1.93

58.85



φ
b

= 0.18 : 

Fiscal commitment with d

φ
b

0.18 : 

• minimize output volatility

• minimize explanation of out

φ
b

= 0.31: 

• minimize explanation of infl• minimize explanation of infl

DP monetary shock = 1.00 p.p. DP fiscal s

Fiscal commitment w

Standard deviations (S

Coeficient of  fiscal rule

DP output growth

CM CF

Momentos das

0.04

1.30

Variance decom

CM CF

Inflation 15.63 84.37

Outputgrowth 7.86 92.14

h debt stabilization

utput variance by monetary shock 

nflation variance by fiscal shocknflation variance by fiscal shock

l shock = 1.00 p.p. CR = 0.00

nt with public debt stabilization

s (SD) and Correlations  (CR) of shocks

CM CF CM CF CM CF

as variáveis (p.p.)

0.18 0.31 0.50

1.28 1.37

mposition (%)

1.93

71

CM CF CM CF CM CF

47.98 52.02 58.48 41.52 45.16 54.84

5.22 94.78 10.85 89.15 25.53 74.47



� maior rigor na execução das regra

Choques fiscais e monetá

• mantém conclusão de que var
compromisso com a dívida 

• relativamente ao benchmark:

• menores variâncias de infl• menores variâncias de infl

• maior correlação entre infl

Momentos dos 

DP do choque monetário = 1,00 DP do choque fi

Coeficiente da regra fiscal

DP da inflação

DP do crescimento do PIB

Compromisso fiscal c

0,04

DP do choque monetário = 1,00 DP do choque fi

Momentos das 

0,06

0,69DP do crescimento do PIB

CR entre as variáveis 24,41

0,69

gras fiscais:

etários: inflação e produto

ariância da inflação aumenta com o 

nflação e produto;nflação e produto;

nflação e produto;

os choques (p.p.)

e fiscal = 0,47 CR entre os choques = 0,00

0,76 1,25

l com a dívida pública

0,18 0,31 0,50

e fiscal = 0,47 CR entre os choques = 0,00

as variáveis (p.p.)

0,16 0,36 0,79

0,66

72

0,76 1,25

14,81 39,12 65,23

0,66



� maior rigor na execução das regra

Choques fiscais e monetá

• relativamente ao benchmark:

• diminui a explicação da variân
(uniformemente em φ

b
);

• aumenta a explicação da variâ• aumenta a explicação da variâ
monetário (menor aumento qua

Momentos dos ch

DP do choque mon

DP do choque fis

Coeficiente da regra fiscal

CM CF CM

Compromisso fiscal com

0,04

CR entre os choq

Decomposição das 

CM CF CM

Inflação 45,12 54,88 80,3

Crescimento do PIB 27,45 72,55 19,64

gras fiscais (cont.):

etários: inflação e produto

ância da inflação pelo choque fiscal 

riância do produto pelo choque riância do produto pelo choque 
uando φ

b
= 0.18);

 choques (p.p.)

onetário = 1,00

 fiscal = 0,47

CM CF CM CF CM CF

om a dívida pública

0,18 0,31 0,50

oques = 0,00

as variâncias (%)

73

CM CF CM CF CM CF

0,36 19,64 86,21 13,79 78,51 21,49

,64 80,36 35,06 64,94 60,34 39,66



�Menor (mais negativa) correlação

Choques fiscais e monetá

Menor (mais negativa) correlação
monetários:

• reduz a variância da inflação e

• diminui correlação entre inflaç

Correlação entre os choques

Momentos dos ch

0,80

DP do choque mon

DP entre os choque

0,50Correlação entre os choques

DP da inflação

DP do crecimento do PIB 0,75

Compromisso fiscal co

0,80

Coeficiente da regr

Momentos das va

0,50

0,19 0,18

0,80

CR entre as variáveis 18,44 17,40

ão dos choque fiscais e 

etários: inflação e produto

ão dos choque fiscais e 

o e do produto;

lação e produto;

 choques (p.p.)

onetário = 1,00

ue fiscal = 0,47

0,00 -0,50 -0,80

0,66 0,47

 com a dívida pública

egra fiscal = 0,18

 variáveis (p.p.)

0,00 -0,50 -0,80

0,13

0,55

0,16 0,11

74

9,9514,81 4,25



�menor (mais negativa) correlação 

Choques fiscais e monetá

• mínima explicação da variância do
(quando ocorre 1º), com correlação 

• mínima explicação da variância da
ocorre 1º), com correlação de choquocorre 1º), com correlação de choqu

Correlação entre os choques

Momentos dos cho

Compromisso fiscal com

0,80

DP do choque mone

DP entre os choque

0,50

CM CF CM

Inflação 95,27 4,73 88,74 11

Crescimento do PIB 80,49 19,51 53,70 46,

Coeficiente da regra

Decomposição das variâncias (%) - q

Decomposição das variâncias (%) - qua

CF CM CF C

Inflação 80,63 19,37 53,94 46,

Crescimento do PIB 95,23 4,77 88,68 11

Decomposição das variâncias (%) - q

o dos choque fiscais e monetários:

etários: inflação e produto

 do produto pelo choque monetário 
ão de choques em -50%;

 da inflação pelo choque fiscal (quando 
ques em -50%;ques em -50%;

hoques (p.p.)

m a dívida pública

onetário = 1,00

ue fiscal = 0,47

0,00 -0,50 -0,80

CF CM CF CM CF CM CF

11,26 80,36 19,64 78,70 21,30 86,04 13,96

46,30 19,64 80,36 13,68 86,32 44,07 55,93

gra fiscal = 0,18

quando o 1º choque é o fiscal 

uando o 1º choque é o monetário 

75

CM CF CM CF CM CF CM

46,06 19,64 80,74 12,83 87,17 42,86 57,14

11,32 80,36 19,64 78,90 21,10 86,33 13,67

quando o 1º choque é o fiscal 



� maior compromisso da regra mon

Choques fiscais e monetá

maior compromisso da regra mon

• diminui a variância da inflação

• diminui a correlação da inflaçã

• aumenta a explicação da variâ

Coeficientre da regra monetária

Coeficiente da regra fisc

DP do choque monetário = 1,00 DP do choque fiscal 

Momentos dos choques (p.p.) e

Compromisso fiscal com dív

Compromisso monetário com a m

1,20 1,5Coeficientre da regra monetária

DP da inflação

DP do crecimento do PIB

CR entre as variáveis

0,

0,73 0,

1,20 1,5

25,52 14

Decomposição das variâ

Momentos das variáve

0,82

CM CF CM

Inflação 93,01 6,99 80,36

Crescimento do PIB 29,57 70,43 19,64

onetária com a meta de inflação:

etários: inflação e produto

onetária com a meta de inflação:

ão e do produto;

ção e do produto;

riância da inflação pelo choque fiscal;

iscal = 0,18

al = 0,47 CR entre os choques = 0,00

) e CR entre os choques

 dívida pública

a meta de inflação

1,57 2,44 5,2

0,16 0,07 0,04

0,66 0,63 0,61

1,57 2,44 5,2

14,81 8,40 0,00

riâncias (%)

veis (p.p.)

76

CF CM CF CM CF

36 19,64 64,72 35,28 60,37 39,63

,64 80,36 18,13 81,87 22,08 77,92



� maior compromisso da regra mon

Choques fiscais e monetá

maior compromisso da regra mon

• existe um nível de compromis
minimiza a influência do choque
do produto.

Coeficientre da regra monetária

Coeficiente da regra fisc

DP do choque monetário = 1,00 DP do choque fiscal 

Momentos dos choques (p.p.) e

Compromisso fiscal com dív

Compromisso monetário com a m

1,20 1,5Coeficientre da regra monetária

CM CF CM

Inflação 93,01 6,99 80,36

Crescimento do PIB 29,57 70,43 19,64

1,20 1,5

Decomposição das variâ

onetária com a meta de inflação:

etários: inflação e produto

onetária com a meta de inflação:

isso com a inflação (φ
m

= 2.44) que 
ue monetário na explicação da variância 

iscal = 0,18

al = 0,47 CR entre os choques = 0,00

) e CR entre os choques

 dívida pública

a meta de inflação

1,57 2,44 5,2

CF CM CF CM CF

36 19,64 64,72 35,28 60,37 39,63

,64 80,36 18,13 81,87 22,08 77,92

1,57 2,44 5,2

riâncias (%)

77



�existe combinação de coeficiente

Choques fiscais e monetá

existe combinação de coeficiente
que minimiza a variância do produt
inflação;

DP do choque monet

Momentos dos choq

Coeficiente da regra fiscal

Coeficiente da regra monetária

DP do choque fisc

CR entre os choque

Compromisso fiscal com

0,04 

Compromisso monetário com

1,57 Coeficiente da regra monetária

DP da inflação

DP do crecimento do PIB

CR entre as variáveis

Decomposição das va

Momentos das variá

1,30

4,78

0,10

1,57 

CM

Inflação 15,63

Crescimento do PIB 7,86

tes das regras fiscal e monetária 

etários: inflação e produto

tes das regras fiscal e monetária 
uto mantendo a mesma variância da 

etário = 1,00

oques (p.p.)

iscal = 1,00

ues = 0,00

m dívida pública

0,27

m a meta de inflação

7 4,50

 variâncias (%)

riáveis (p.p.)

30 1,17

78 -15,58

0 0,10

7 4,50

78

CF CM CF

84,37 25,31 74,69

92,14 3,88 96,12



o reação à variação do câmbio:

Regras monetárias: inflaç

reação à variação do câmbio:

• menor variância do câmbio;

• menor variância da inflação, com m

• menor (pouco) variância do produt
variância do produto pelo choque mvariância do produto pelo choque m

Momentos dos choques (p

Regras monetárias

modelo base c/                   
modelo base c/              

DP do choque monetário 1,00 DP do choque

DP da inflação

DP do crecimento do PIB

DP da variação cambial

CR entre inflação e PIB

modelo base
modelo base c/                   

reação ao câmbio
reação ao 

produto

Momentos das variáveis (p.p.)

1,27

0,10 0,04 0,41

1,28

0,85

0,220,68

1,30

4,78 0,46 -7,51CR entre inflação e PIB

CR entre inflação e câmbio

CR entre PIB e câmbio

48,84 40,25 46,36

-78,618,58 -25,58

4,78 0,46 -7,51

lação, produto e câmbio

 mínima explicação pelo choque fiscal;

uto, com mínima explicação da 
 monetário;  monetário; 

 (p.p.) e CR entre os choques

         

ue fiscal = 1,00 CR entre os choques = 0

Regras monetárias

modelo base c/                   
modelo base c/        

CM /2 CF /2 CM CF CM CF

Inflação 15,63 84,37 97,67 2,33 10,14 89,86

Crescimento do PIB 7,86 92,14 1,75 98,25 2,80 97,20

Decomposição das variâncias (%)

modelo base
modelo base c/                   

reação ao câmbio
reação ao 

produto
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o reação ao crescimento do produto

Regras monetárias: inflaç

reação ao crescimento do produto

• menor variância do produto; 
• maior variância da inflação e do
• mínima explicação da variância
monetário.monetário.

Momentos dos choques (p

Regras monetárias

modelo base c/                   
modelo base c/              

DP do choque monetário 1,00 DP do choque

DP da inflação

DP do crecimento do PIB

DP da variação cambial

CR entre inflação e PIB

modelo base
modelo base c/                   

reação ao câmbio
reação ao 

produto

Momentos das variáveis (p.p.)

1,27

0,10 0,04 0,41

1,28

0,85

0,220,68

1,30

4,78 0,46 -7,51CR entre inflação e PIB

CR entre inflação e câmbio

CR entre PIB e câmbio

48,84 40,25 46,36

-78,618,58 -25,58

4,78 0,46 -7,51

to:

lação, produto e câmbio

to:

 do câmbio;
cia do câmbio pelo choque 

 (p.p.) e CR entre os choques

         

ue fiscal = 1,00 CR entre os choques = 0

Regras monetárias

modelo base c/                   
modelo base c/        

CM /2 CF /2 CM CF CM CF

Inflação 15,63 84,37 97,67 2,33 10,14 89,86

Crescimento do PIB 7,86 92,14 1,75 98,25 2,80 97,20

Decomposição das variâncias (%)

modelo base
modelo base c/                   

reação ao câmbio
reação ao 

produto

80

Crescimento do PIB 7,86 92,14 1,75 98,25 2,80 97,20

Variação cambial 89,44 10,56 86,16 13,84 5,12 94,88




