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Motivation

• "September and October of 2008 was the worst �nancial crisis

in global history, including the Great Depression." - Ben

Bernanke

• Economists agree that it was an unexpected, severe and global

incident;

• We will try to estimate the e�ects of 2008 event on Brazilian

real activity;
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Objectives

• Estimate and analyse the e�ect of 2008 crisis in Brazilian

Industrial Production;

• Investigate if the magnitude of e�ects is inline, below or above

expected;
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Econometric Challenge:

• 2008 crisis had a global e�ect.

• It's hard to �nd a untreated unit
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Econometric Challenge:

• 2008 crisis had a global e�ect.

• It's almost impossible to �nd a untreated unit
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Literature Review

• Assessing the e�ect of a policy:

• The microeconometric evaluation approach (Imbens and
Wooldrigde (2009) for a survey of this literature);

• The macroeconometric evaluation approach: rarely addressed
and subject to the Lucas Critique (Lucas, 1976);

• Counterfactual:

• Synthetic control method (Abadie and Gardeazabal, 2003),
Abadie at al., 2012);

• Arti�cial Counterfactual (Carvalho at al., 2016);
• Tests of Policy Ine�ectiveness in the context of DSGE model

with Rational Expectations (Pesaran and Smith, 2014) and
ARDL (Pesaran and Smith, 2016);

• Both methods avoid Lucas Critique.
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Tests of Policy Ine�ectiveness (Pesaran and Smith, 2014)

Assume the economy follows the RE model:

A0qt = A1Et(qt+1) +A2qt−1 +A3st +ut , (1)

• where q
t

= (yt ,zt ')' is the (Ks +1)x1 vector of endogenous

stationary variables, yt is the target variable a�ected by the

variables zt , Et(qt+1) = E (qt+1|It) is the future expectation

of the given the information set till time period t, It , and
st = (xt ,wt’)’ is the (1+Kw )x1 vector of exogenous variables

that includes the policy variable xt and the non-policy variables

wt which are invariant to changes in xt .

• The structural shocks, ut , have E (ut) = 0, are serially

uncorrelated with constant variance matrix, typically diagonal,

E (utut ') = Σu.
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Tests of Policy Ine�ectiveness (Pesaran and Smith, 2014)

• Assuming that RE model satis�es all the stationary conditions,

it has the unique solution given by

qt = Φ(θ)qt−1 + Ψx(θ)xt + Ψw (θ)wt + Γ(θ)ut , (2)

• where θ = vec(A0,A1,A2,A3).
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Tests of Policy Ine�ectiveness (Pesaran and Smith, 2014)

• Assume that the policy intervention occurs at time t = T0, the
pre-intervention sample that runs from t0 = M,M +1, ...,T0
and the post intervention period,

t1 = T0 +1,T0 +2, ...,T0 +H:

qt = Φ(θ
i )qt−1 + Ψx(θ

i )xt + sΨw (θ
i )wt + Γ(θ

i )ut , (3)

• for i = {t0, t1}.
• Thus, the policy change shifts one or more elements of θ that

will a�ect the mean outcome throughΦ(θ) andΨ(θ) and

variance throughΓ(θ).



Motivation Objectives Literature Review Methodology Preliminary Results Preliminar Conclusions

Tests of Policy Ine�ectiveness (Pesaran and Smith, 2014)

The null hypothesis of no e�ect of the crisis can be de�ned byH0 : θ0 = θ1;

• The estimated policy e�ect are given by

d̂T0+h(θ̂
t0
T ) = s ′qT0+h − s ′

[
Φ(θ̂

t0
T )
]h

qT0
, (4)

where s = (1,0,0, ...) is a (kz +1)x1 vector.

• Thus, the policy ine�ectiveness test statistic is given by

τd ,H =

√
H ¯̂dH (θ̂

t0
T )√

ω̂2
t0q

+ ω̂2
t0x

, (5)

• where
¯̂dH (θ̂

t0
T ) is the the mean policy e�ect,

√
ω̂2
t0q

+ ω̂2
t0x

is variance as function of the

uncertainties related to the estimators of Φ(θ̂
t0
T ) andΨx (θ̂

t0
T ).

• Assuming that the error u‘T0+h for h=1,2,...,H are normally distributed, then as T → ∞,

τd ,H →d N(0,1).
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Data

• Monthly variables from January 1996 till June 2009;

• Brazilian variables: Industrial production growth (pibra), the

base interest rate Selic (rate) and the Public Sector De�cit

(psd);

• The exogenous policy variable is the American adjusted

industrial production (piusa) and T-bill rate (fed);
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Pre-Treatment Period

• We follow NBER dates for US Business Cycles that estimates

the decline of the US economy due to Subprime �nancial crisis

from December 2007 till June 2009;

• In the NBER de�nition, a recession is a signi�cant decline in

economic activity that spread across all sectors and it lasts

more than a few months.

• It is e�ect is visible in real income, employment, real GDP,

industrial production and wholesale-retail sales.
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Model

• In order to implement the counterfactual analysis, we propose

the following VAR model: pibrat
ratet
psdt

=
K2

∑
k=1

Φ2k

 pit−k
ratet−k
psdt−k

+
K3

∑
k=0

Ψ3k

(
piusat+k

fedt+k

)
+Γut ,

(6)

• We apply Autometrics (Doornik, 2009) to select the optimally

number of lags and exogenous variables including

Impulse-indicator Saturation and Seasonal Dummies.
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Model

Table: VAR model
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Testing the e�ect of the crisis

Table: τ statistic

Date τ P-value

2008(9) 0.105 0.458

2008(10) -0.065 0.474

2008(11) -0.645 0.259

2008(12) -2.096 0.018

2009(1) -2.144 0.016

2009(2) -2.179 0.015

2009(3) -3.550 0.000

2009(4) -2.764 0.003

2009(5) -5.023 0.000

2009(6) -7.260 0.000
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Testing the e�ect of the crisis

Figure: Forecast and Actual Industrial Production Growth
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Preliminary Conclusions

• Brazilian Industrial Production lost nearly 9.34% a.a. from

2007M12 till 2009M6;

• Rejecting the null hypothesis means that there was signi�cant

e�ect;
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Next Step:

• Test whether or not Brazilian economy was a�ect abnormaly.

• Tentative test would be a Chow or CUSUM test?

• Brown, Durbin and Evans (1975), Journal of Royal Statistical

Society.
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