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Introduction

Fiscal Policy in EMEs
Even though standard economic theory suggests that �scal policy
should be countercyclical, in practice some governments seemed to
follow pro-cyclical policies [Talvi and Vegh (2005), Gavin and Perotti
(1997), Stein et al. (1999), Lane (2003)].

This has been observed in some EMEs, particularly for commodity-rich
countries, like Mexico, where a large portion of government revenues
still rely on commodity prices (some countries have implemented
measures to tackle this problem).

When commodity prices are high, governments might have more
revenues and spend more.
Commodity prices are generally very volatile. Thus overall
revenues become volatile as well.

As a result: An important share of public expenditure is
determined by a highly volatile source of revenues, such as oil
prices in Mexico.

This volatility is transmitted to other macroeconomic variables.
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Introduction

Mexico:
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Introduction

What we do?

We develop a SOE semi structural macroeconomic model and estimate
it for Mexico.
We incorporate the e¤ect of oil prices on public �nances.
With optimal monetary policy, we evaluate the impact of two di¤erent
�scal policy rules:

1 Balanced budget rule.

2 Structural-balance rule.
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Introduction

Main questions

How would di¤erent budget rules shape the way oil price shocks a¤ect
the Mexican economy?
How do di¤erent rules perform under a more �exible energy pricing
rule?

In particular under a Balanced Budget Rules vs. a Structural-Balance
Rule.

How does Monetary Policy react to di¤erent shocks under these rules?

Aguilar and Ramírez Banco de México



Introduction

Results

Under consumption or in�ation shocks, both rules generate practically
the same e¤ect.

When oil price shocks occur, higher macroeconomic stability is
achieved and the monetary authority reacts less aggressively under the
structural balance rule.
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The Mexican Case

GDP and Government Consumption
Cycle Components

(%)

Source: INEGI.
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The Mexican Case

Oil Revenues
(% of total �scal revenues)

Source: SHCP.

International Market Price
(In US dollars)

Source: Bloomberg and Energy Information Administration .
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Model: An Overview

We develop a standard semistructural small open economy
neokeynesian model.

Aggregate supply is modeled by a New Keynesian Phillips Curve.

Aggregate demand is determined by its main components:

Private consumption: Only a fraction of consumers have access to
�nancial markets. (Ricardian Equivalence is not necessarily ful�lled).
Investment and the Trade balance
Government spending

The model incorporates an equation to describe the behavior for the
real exchange rate which holds the Uncovered Interest Rate Parity

Under optimal monetary policy rule, we have two di¤erent �scal rules.

This model considers oil exogenously since its price is determined in
international markets.

We estimate it for Mexican data from 2002Q1 to 2012Q3.
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Model (Aggregate Demand)

Consumption (with access to �nancial markets):

cFMt = α0 + α1cFMt�1 + α2Et [cFMt+1] + α3(Rt � Et [∆pt+1]) + υc ,t ,

Consumption (without access to �nancial markets):

cNFMt = (xt � ttaxt ) + υc ,t ,

Private Investment:

int = ϑ0 + ϑ1int�1 + ϑ2Et [int+1] + ϑ3(Rt � Et [∆pt+1]) + υin,t ,

Exports:

ext = δ0 + δ1ext�1 + δ2Et [ext+1] + δ3qt + δ4xUSt + υex ,t ,

Imports:

imt = γ0 + γ1imt�1 + γ2Et [imt+1] + γ3qt + γ4x + υim,t ,
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Model

New Keynesian Phillips Curve

πCt = a1π
C
t�1 + a2Et [π

C
t+1] + a3xt + α4(∆nert + πUSt ) + υπ,t ,

Real Exchange Rate

rert = c0rert�1 + c1(Et [rert+1] + (rUSt � rt )).

Monetary Policy Rule: Minimize Loss Function

L = Et

(
∞

∑
j=0

ϕj [(απ(πt+j � π�)2 + αxx2t+j + αi (it+j � it+j�1)2]
)
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Model: Fiscal Policy

Government spending: subject to �scal rules that determine how �scal
policy responds to exogenous shocks.

1 Balanced Budget Rule:

BAt = Tt � (Rt�1 +Ψ(exp(Bt�1 � b)� 1)))Bt�1 � Gt ,

2 Structural Balance Rule:

Bst = BAt � eTt = Tt � eTt �Gt � (Rt�1+Ψ(exp(Bt�1�b)� 1)))Bt�1,,

where the cyclical component eTt is
eTt = ϕ1τ[Yt � Yref ] + (1� ϕ1)[P

oil
t � Poilref ]Y oilt
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Results

We simulated stochastic shocks for 1000 periods allowing the optimal monetary

policy rule for each case to adjust endogenously. We repeat this 3000 times

obtaining the average standard deviations across repetitions.

Table: Evaluation of Standard Deviations under Di¤erent Fiscal Rules

Structural Balance Rule Balanced Budget

Government Spending 3.99 16.31
Headline In�ation 1.65 1.69
Output Gap 14.48 15.47
Consumption 4.16 4.18

Nominal Interest Rate 5.18 5.31
Investment 19.16 19.34

Real Exchange Rate 1.72 1.75

Take-away: All macroeconomic variables have smaller variance under the
Structural Balance-Rule
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Results: Impulse Response

Non-Core In�ation Shock
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Results: Impulse Response

Oil Price Shock
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Results: In�ation and Oil Prices

Gasoline Price
($ per liter)

Source: Energy Information Administration and PEMEX.
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Results: In�ation and Oil Prices

Oil Price and Non-Core In�ation Shock
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Conclusions

In this paper we develop a small open economy macroeconomic
model, and estimate it for Mexico.

We incorporate the e¤ect of oil prices on public �nances.
Assuming monetary policy follows an optimal policy rule, we evaluate
the impact of two di¤erent �scal policy rules:

1 Balanced budget rule.
2 Structural-balance rule.

We �nd that when the economy faces in�ation or consumption
shocks, both rules generate practically the same e¤ect.

However, when oil price shocks occur, the monetary authority reacts
less aggressively and higher macroeconomic stability is achieved under
the Structural-balance rule.

These results are even more relevant with the recent proposals to
�exibilize the energy pricing policy.
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Appendix: Estimations

New Phillips Curve
πct = 0.520πct�1 + 0.475

(0.066)
Et [πst+1] + 0.009

(0.004)
xt + 0.005

(0.003)
(∆et + π�t )

*Generalized Method of Moments. Instrument speci�cation: πct�2 to πct�4,
xt to xt�1, ∆et to ∆et�3 and π�t to π�t�4.
Standard deviation in parenthesis. P-value of J is 0.964.

Real Exchange Rate Equation
rertt = 0.487

(0.055)
rertt�1 + 0.513

�
Et [rertt+1] + 1

400 (r
�
t � rt )

�
*Generalized Method of Moments. Instrument speci�cation: rert�1, rt�1
and r �t�3
Standard deviation in parenthesis. P-value of J is 0.412.
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Appendix: Estimations

Private Consumption
cFMt = 0.272

(0.127)
cFMt�1 + 0.811

(0.128)
Et [cFMt+1]� 0.075

(0.040)
rt�1

*Generalized Method of Moments. Instrument speci�cation: cFMt�1 to
cFMt�3, it�3 to it�4 and πet�1 to πet�2.

Standard deviation in parenthesis. P-value of J is 0.857.

Investment
int = 1.744

(0.964)
+ 0.552
(0.071)

int�1 + 0.473
(0.078)

Et [int+1]� 0.453
(0.259)

rt�1 + 0.228
(0.122)

x�

*Generalized Method of Moments. Instrument speci�cation: int�1 to int�4,
it�3 to it�4., πet�1 to πet�3 and x

�
t�2 to x�t�4.Standard deviation in parenthesis. P-value of J is 0.722.

Aguilar and Ramírez Banco de México



Appendix: Estimations

Exports
ext = 0.549

(0.020)
ext�1 + 0.450

(0.033)
Et [ext+1] + 0.113

(0.025)
rert + 0.077

(0.024)
x�t�1

*Generalized Method of Moments. Instrument speci�cation: ext�1 to
ext�4, rert to rert�4, x�t�2 to x�t�4, dlict to dlict�4.

Standard deviation in parenthesis. P-value of J is 0.815.

Imports
imt = 33.479

(0.037)
+ 0.198
(0.037)

imt�1 + 0.207
(0.033)

Et [imt+1]�7.481
(2.705)

qt + 1.881
(0.148)

xt

*Generalized Method of Moments. Instrument speci�cation: imt�4, xt to
xt�4, rert to rert�3 and πimpt�2 to πimpt�4.
Standard deviation in parenthesis. P-value of J is 0.764.
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Appendix: Estimations

Changes in Inventories
invent = 0.286

(0.138)
invent�1 + µext

*Least Squares Method. R2 0.082

Non-Core In�ation
πNCt = 0.524

(0.112)
πNCt�1 + µπNSt

*Least Squares Method. R2 0-0.762.
Oil Price Gap
Poilt = 0.643

(0.156)
Poilt�1 + µppett

*Least Squares Method. R2 0.428.

Oil Production
Yoilt = 0.814

(0.073)
Yoilt�1 + µxpett

*Least Squares Method. R2 0.66
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Appendix: Additional IRFS

Non-Core In�ation
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Appendix: Additional IRFS

Consumption
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Appendix: Additional IRFS

Oil Price
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Appendix: Additional IRFS

Oil Price and In�ation
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Appendix: Additional IRFS

Government Consumption

0 5 10 15 20
­5

0

5

10
x 10 ­ 4 Headline  I nf lat ion

Periods
0 5 10 15 20

­0. 05

0

0.05

0.1

0.15
Out put  Gap

Periods
0 5 10 15 20

­2

­1

0

1

2
x 10 ­ 4 Consumpt ion  (Financial  Market s)

Periods

0 5 10 15 20
­5

0

5

10
x 10 ­ 3 Consumpt ion  (Non  Financial Market s)

Periods
0 5 10 15 20

­20

­15

­10

­5

0

5
x 10 ­ 4 I nt erest  Rat e

Periods
0 5 10 15 20

­1. 5

­1

­0. 5

0

0.5

1
x 10 ­ 3 Real  I nt erest  Rat e

Periods

0 5 10 15 20
­0. 5

0

0.5

1

1.5
Government  Spending

Periods
0 5 10 15 20

­1

0

1

2

3
Government  Debt

Periods
0 5 10 15 20

­0. 05

0

0.05

0.1

0.15
Tot al Government  Revenue

Periods

0 5 10 15 20
­2

0

2

4
x 10 ­ 4 Real Exchange  Rat e

Periods
0 5 10 15 20

­6

­4

­2

0

2
x 10 ­ 3 Export s

Periods
0 5 10 15 20

­0. 05

0

0.05

0.1

0.15

0.2
Import s

Periods

Balanced Budget
St ructural Balance

Aguilar and Ramírez Banco de México



Appendix: Additional IRFS

Real Interest Rate
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Additional

In practice, governments seem to follow pro-cyclical �scal policies.
Particularly for commodity-rich countries, government revenues are
largely in�uenced by the volatility of commodity prices.

This is the case of Mexico, where more than 30 percent of the public
sector�s revenues come from oil, and, energy prices are set by a rule
determined by the government.

Even though the energy pricing rule may be convenient from the
in�ation stability perspective in the short run, it could imply high
costs in terms of public �nances.

This important source of uncertainty for in�ation is an open issue and
still a challenge from the monetary policy perspective.

The actions undertaken in the recent past can lead to better results if
the authority considers additional elements to isolate the e¤ects of
cyclical elements in macroeconomic decisions.
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Additional

Mexican Crude Oil Production
(Barrels per day)

Source: .
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