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Job Market
Paper

Causality Along Subspaces.
This paper consists of the Theory paper and parts of the Inference paper.



Papers Causality Along Subspaces: Theory.
Revise and resubmit, Journal of Econometrics.

This paper extends previous notions of causality to take into account the subspaces along
which causality occurs as well as long run causality. The properties of these new notions
of causality along with the requisite restrictions are derived and extensively studied for
a wide variety of time series processes including stationary and non–stationary VARMA.
Using the proposed extension we also demonstrate that: (i) L2 stability, a weaker form of
stability than ρ–mixing, can be viewed as an instance of long run non–causality, (ii) when
long run non–causality occurs along a subspace, what we call cotrendedness, it includes
the concept of cointegration as a special case, (iii) controllability is also a special case of
causality, providing us with purely econometric statements of two celebrated theorems
in linear systems theory: the Kalman controllability decomposition and the existence
and uniqueness theorem for optimal policies in linear quadratic control, and finally (iv)
linear rational expectations entail causality restriction along subspaces in a large class of
rational expectations models.

Causality Along Subspaces: Inference.

This paper extends the analysis of Dufour et. al. (2006) in the direction of the more general
notions of causality introduced by Al-Sadoon (2009). In particular, we propose new tests
for Granger non–causality along subspaces in VAR processes at various horizons. The
methodology is illustrated by reexamining the Bernanke& Mihov (1998) data set for
forecast horizons of 1–24 months. We find that monetary policy predicts output growth
and inflation only along a single direction in output–growth–inflation space for most of
the forecast horizons we consider. We also find that the variations of non–borrowed
reserves and the federal funds rate along certain directions have no predictive power for
output growth and inflation at most of the horizons considered. Thus there is substantial
scope for subspace causality analysis in macro data.

Causality Along Subspaces: Identification, (in progress).
This paper considers the applications of subspace causality to the theory of identification
in multivariate linear dynamic systems. We show how it suggests a general theory of
identification of shocks with respect to their effects at various horizons as well as their
cross sectional effects. In particular, it is shown that subspace causality restrictions with
respect to policy shocks can be interpreted as policy tradeoffs and this connection is
illustrated in the context of a DSGE. We derive the necessary and sufficient restrictions
which impose subspace non–causality and find that these are mirror images of the sub-
space causality restrictions of Al-Sadoon (2009), suggesting a “duality” between Granger
causality and SVAR identification. The methods are illustrated on US data.
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