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Abstract

This paper assesses SVARs as relevant tools at identifying the aggregate effects of news shocks.
When the econometrician and private agents’ information sets are not aligned, the dynamic re-
sponses identified from SVARs are biased. However, the bias vanishes when news shocks account
for the bulk of fluctuations in the economy. A simple correlation diagnostic test shows that under
this condition, news shocks identified through long—run and short-run restrictions have a correlation
close to unity.
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Introduction

Given the increasing interest towards the empirical relevance of news shocks (see e.g. Beaudry and
Portier, 2005, 2006 and Beaudry and Lucke, 2009) and the widespread use of structural vector au-
toregresive (SVAR) models as relevant tools for the the identification of economic shocks, we assess
the ability of SVARs at correctly uncovering news shocks. Identifying news shocks in SVARs hap-
pens to be a tedious task because foresight (news) creates an equilibrium (and thus data) in which the
econometrician and agents’ information sets are not aligned (see Feve, Matheron and Sahuc, 2009, and
Leeper, Walker and Yang, 2011). Such information misalignment alters the identification of structural

shocks from past and current data, an assumption taken as given in VAR analysis.
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We follow the identification strategy adopted by Beaudry and Portier (2006) and investigate under
which conditions SVARs may properly uncover the true dynamic responses to news shocks. We esti-
mate a VAR model with two observed variables under a Data Generating Process (DGP) represented
by a simple dynamic model with rational expectations. In spite of its abusive simplicity, the structural
model provides insightful guidance about the identification of news shocks in a SVAR framework. Fol-
lowing Beaudry and Portier (2006), we impose sequentially long—run and short—run restrictions in the

VAR model and then compute a simple correlation diagnostic test.

We find that the accuracy of the dynamics implied by SVARs solely depends on the relative contribu-
tion of news shocks in driving fluctuations. As long as this contribution is large, these dynamics are
consistently estimated and the identified structural shocks (using long—run and short-run restrictions)

display a strong positive correlation.

The paper is organized as follows. In a first section, we expound our reference setup and discuss
non—fundamentalness issues. In a second section, we report the identified dynamic responses using

both long—run and short—run restrictions. A last section concludes.

1 A Simple Model with Expected Shocks
1.1 The Model

The model economy takes the following form

Yt = aEtyt_H + bEtALBH_l + We, ’CL| <1 5 b 75 0 (1)
Azy = Oe€t—q, (2)
wy = oyl 3)

where 0. > 0 and o, > 0. 1 is a single endogenous variable. FE; denotes the conditional expec-
tation operator. Two shocks hit the economy. The first shock x; is specified in first difference and
represents the non—stationary component of the economy. The second shock wy is stationary. Their
innovations ¢; and u; in (2) and (3) are serially uncorrelated with zero mean and unit variance. They
are mutually uncorrelated for all leads and lags. Equation (1) naturally emerges from optimization
problem in stochastic equilibrium models. Equation (2) is the backbone of our analysis. It can be
associated with Total Factors Productivity (TFP) growth, exogenous dividend growth or any forcing
variables, depending on the structural model considered. When taking their decisions in period ¢,
agents in the economy have perfect expectations about x; in the next g periods. Thus the information
set of the agents is given by all the history of Ax; and its foreseen values for the next ¢ periods:

I4 = (e4,€4_1,...). However using the VAR model with the observations on {Awy,y;} restricts the



econometrician’s information set to be I¥ = (g;_4,61—g—1,...) C T4

Excluding sunspots (i.e. we impose |a| < 1) and bubbles (i.e. we restrict the solution to satisfy
lim7 00 Fral ysyr = 0) and using the processes (2) and (3), we obtain the solution for y;

qg—1
yr = bo, Z a?™ ey + oy (4)
i=0

Equation (4) together with equation (2) represent the DGP. We assume that the variables Ax; and y;

are observed by the econometrician, while the variable w; is not.! Equations (2) and (4) rewrite
Zy = H(L)vy, (5)

where Z; = (Axy,y)" and vy = (4, u;)’. The matrix H(L) is given by

oL 0
L) = _ o
/H( ) ( bo. Z;]:& P S oy ) 5

where L is a backshift operator.

1.2 Structural VAR and Non—fundamentalness

One of the principal arguments motivating the question at hand is that VAR models face trouble-
some concerns when they are used in an environment in which private agents receive new information
today about future developments in the economy. Such a situation results in non—fundamental rep-
resentations of the VAR model because by employing a VAR representation, the econometrician has
unknowingly conditioned on a smaller information set (see Leeper et al, 2011).2 It is easy to check
that system (5) is non—fundamental. Indeed, the determinant of its characteristic polynomial satisfies
det H(z) = 0.0,2% whose unique root is zero when ¢ # 0. Consequently the system (5) is non-
fundamental so long as ¢ > 1. Furthermore, the non—fundamentalness is driven by the misalignment
of information sets and it is not directly related to the moving—average component in the process of y;.
In this sense, our results line up with those of Leeper et al (2011). Indeed, if instead of Z; = (Axy, y1),
one considers Z] = (Azy4q,y:)’, then the resulting system is fundamental because the determinant of
the corresponding matrix is equal to o.0,. This shows that accounting explicitly for the information
flows in the specification of the VAR model solves the non-invertibility issue.? For sake of tractability
of the computations, we consider a one period news shock (¢ = 1) as this is enough to generate a
non—fundamental VAR representation. In this case, the DGP for {Axy,y;} is given by Axy = 0.64-1

and y; = bo.g; + oy uy.

"'We closely follow the empirical strategy adopted by Beaudry and Portier (2005) and (2006) by assuming that the
variable subject to news shocks is observed, together with ;.

2Non—fundamentalness issues have been already deeply discussed in rational expectation econometrics (see the refer-
ences in Leeper, Walker and Yang, 2011)

3This finding suggests to use Z? instead of Z; in the VAR model. In this case, the SVAR model perfectly uncovers
the true shock in our setup.



2 Estimation and Identification
2.1 Estimation

All of our results are obtained from the probability limit of the moments associated to Ax; and y;.
We consider a VAR(p) model as a simple way to statistically represent the solution of our structural
model, where p is the number of lags. Linear projections of Ax; and 3 on their lagged values implies
a value of p = 1. This means that any bias in the estimated responses is not the consequence of a
truncated dynamics due to an insufficient number of lags in the VAR model. The estimated model
writes as follows:

Zt = AZt_l + Uy, (6)

where vy = (v, v24)" is the vector of VAR disturbances. Using moments generated by our DGP, the

matrix A and the covariance matrix {2, of the canonical innovations are given by

0 % woy 0
A (o 0) S ( 0 b2a§+ag)

where w = (b?02)/ (V%02 +02) = V(yle)/V (y) measures the relative contribution of news shocks to the
total variance y; in the DGP. w lies in (0, 1) and decreases with the relative size of standard surprise

shocks with respect to news shocks. Its central role in this paper will become shortly obvious.?

2.2 Identification

Following the empirical strategies developed by Beaudry and Portier (2006) for the identification of

news shocks, we consider sequentially long—run and short—run restrictions.

Long-Run Restriction Let B(L) = (I — AL)™! and n; = (1,4, m2.¢)" be the vector of structural
shocks. As usual, we impose an orthogonality assumption on the structural shocks, which combined
with a scale normalization implies Var(n;) = I2. We thus have the structural VMA representation Z; =
B(L)vy = C(L)nt, where C(L) = B(L)S and S is a non-singular matrix constructing the innovations
vy as linear combinations of structural disturbances 7;. Following Blanchard and Quah (1989), we
impose a long—run restriction on the matrix C(1) = B(1)S. The orthogonality and normalization
assumptions on the two structural shocks through Var(n,) = I provide a first set of restrictions
to uncover some parameters. However, this is not enough to fully recover the effects of all shocks

and thus an additional exclusion restriction is imposed upon the long-run response of z;. Given the

4A full characterization of all the results can be obtained from the authors.
®Notice that the estimated VAR model under our DGP implies that the endogenous variable y; Granger causes the
exogenous variable Az;. This represents an additional illustration of pitfalls in using causality tests.



ordering of Z;, we simply require that C'(1) be lower triangular, so that only news shocks can affect
the long-run level of z;. This amounts to imposing that C'(1) be the Cholesky factor decomposition
of the long-run covariance matrix X% = C(1)C(1)’, where X% = B(1)Q,B(1)’. Given this identity,
we can easily recover C(1) and accordingly S = B(1)1C(1) = (I — A)C(1). Furthermore we have
C(L) = B(L)S = B(L)B(1)7'C(1). The SVAR model admits the following representation

Azy \ [ oc(l-w) —wF Mt ow W M t—1
= + . (7)
Yt bo. Oy 2.t 0 0 n2,t—1
System (7) allows us to compute the dynamic responses to the identified news shock. These are are

given by

OAT1yp, _

0 Vh>2,
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It turns out that the SVAR model fails to perfectly mimic the dynamics of the model economy

especially those of the exogenous variable ;.5 Though the DGP postulates the presence of news in
the economy, the SVAR model is unable to detect them as it overestimates the impact response of x; to
the news shock. Like the impact response, the one period response is biased. The size of these biases
hinges however on the relative contribution of news shocks in driving aggregate fluctuations, i.e on
w. The larger this contribution (i.e oo >> 0,,) the closer is w to unity and the smaller are the biases.
Only in this case, could the SVAR be appropriately used as a relevant tool to identify news shocks.
Interestingly, however, the econometrician perfectly uncovers the true dynamics of the endogenous

variable y; independently on whether news shocks are the dominant source of its fluctuations.

Short—Run restrictions In this setup, the econometrician uses a prior information and imposes
a restriction on the impact response of Az; (Sims, 1980). The restriction concerns now the matrix
C(0) = B(0)S = S which gives the impact of shocks in the short-run. Notice that we impose again an
orthogonality assumption on the structural shocks and a scale normalization, as in the previous SVAR
setup. News shocks are assumed to have a zero impact on Ax;. This corresponds to 5§11 = 0 (the (1,1)
entry of the matrix S). The previous system rewrites as Z; = B(L)v; = C(L)7;, where the vector of
innovations is now 7; = (1,4, 72,+)’. The matrix S verifies S5’ = Q,, i.e. Sisa Cholesky decomposition

of the variance covariance matrix €2, of the canonical residuals. Using this decomposition, we obtain

Azy '\ 0 PVw M1t gey/w 0 -1
- boe 0 = + 0 0 ~ . (8)
Yi N 12t n2t—1
SRemember that the true dynamics responses of Az; to a news shocks are OAx,/0ey = 0, 0Ax¢41/0e¢ = 0. and

OAZyyp/Oc: = 0, Yh > 2 (the cumulative responses are dx¢/0er = 0 and Ox¢4r/0er = o, Vh > 1). In addition, the true
dynamics responses of y; to a news shocks are dy;/0¢: = bo. and OAys4p, /e = 0, Vh > 1.




The estimated dynamic responses are deduced from the system (8)

A A
0 fct =0, 9 ,J.:H_l = Ua\/a <o0. and p
Ot Ot Ot

OATyyp _

0 Vh>2,

aaﬁ?i = l\);’a > bo. and a;’%;h =0 Vh>1.
As a direct consequence of the identification scheme, the impact response of Az is zero. This iden-
tification strategy is indeed consistent with the hypothesis that the econometrician truly knows the
timing of news. Besides, the remaining relevant dynamics are biased. Once again, the size of the dis-
crepancy between the estimated and the structural dynamics is governed by the relative importance

of news shocks. As w — 1, an econometrician using a SVAR with short—run restrictions bears little

risk of missing the structural dynamics.

2.3 The Correlation Diagnostic Test

Using actual US data, Beaudry and Portier (2006) have performed a test allowing to assess the
empirical plausibility of the news shock hypothesis. This simple diagnostic test consists in computing
the correlation between the identified news shocks recovered from long—run and short—run restrictions
(m1+ and 7 ¢ in our previous notations) and see how this correlation evolves.” We adopt this strategy
and evaluate its relevance in our set—up. With regard to the previous SVARs, the identified shocks
m, and 7)1 can be expressed as functions of the two structural shocks ¢; and u; of the DGP. Hence,
Myt = (1—w)er—1+wer—(bo:/oy)(1—w)(us—up—1) and 71+ = \/wer+ (04 /(boe))us. Direct calculations
yield
corr(me, e) = Vw

This correlation is positive and is an increasing function of the key parameter w, i.e. the contribution
of news shocks to the variance of y;. As long as 0. > o, the correlation tends to unity. This result
shows that the two identification strategies provide accurate estimates of the dynamic responses and
a relevant diagnostic test for the identification of news shocks, both of them evolving in the same

direction with the key parameter w.

3 Concluding Remarks

In this paper, we assesses the ability of SVARs at identifying the aggregate effects of news shocks.
We show that, although there are biases in the estimated responses to news shocks, these biases are

no longer significant when news shocks account for a substantial part of fluctuations in the economy.

"Beaudry and Portier (2006) obtain a correlation close to one and conclude that this result strongly supports their
empirical findings about the relevance of news shocks.



Moreover, we find that the correlation between the identified innovations is almost equal to one when

expected shocks are the dominant source of fluctuations.
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