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Appendix B. Further Details on the Second
Structural VAR

In this section we discuss in more detail the sign restrictions in
panel B of table 2 in the main text.

We distinguish global demand shocks from domestic demand
shocks using sign restrictions on the domestic real GDP and its
world share. These sign restrictions are inspired by Corsetti, Dedola,
and Leduc (2014) and are akin to the sign restrictions in the first
structural VAR. Consider a shock that increases real GDP. If the
economy’s share in world GDP also increases, this means that the
shock had more effect on the domestic economy than on the rest of
the world and we label the shock as domestic. By contrast, if the
economy’s share in world GDP falls, the shock had more effect on the
rest of the world and we label the shock as global.1 Corsetti, Dedola,
and Leduc (2014) use the same logic to identify productivity and
global demand shocks affecting U.S. manufacturing. Following this
logic, we assume that a positive global demand shock increases the
price of oil, consumer prices, and real GDP but reduces the domestic
GDP share in the world. A positive domestic demand shock increases
both real GDP and its world share, and consumer prices.

Next, we identify an oil supply shock that increases the price of
oil, has a negative impact on real activity, and has a positive impact
on inflation. These restrictions flow from the lessons of the litera-
ture that identifies various types of oil-related shocks by modeling
the global crude oil market and then investigates the impact of these
shocks on the key macroeconomic variables (see, for example, Kilian
2009 and Baumeister and Peersman 2013 for the case of the United
States). We impose a zero restriction on the immediate reaction of
the short-term interest rate, because the short-term interest rate is
largely controlled by the central bank, and central banks try, at least
initially, not to react to oil supply shocks. Finally, it turns out that in

1A caveat is that one can imagine a shock that is global in nature but increases
the demand for domestic products more than the demand for rest-of-the-world
products. Such a shock would generate a positive co-movement between domestic
GDP and its world share. Hence, we would label this shock as domestic. This
means that this identification might capture some foreign shocks, but we can
reasonably hope that most of the shocks that we label as domestic are indeed
domestic.
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the euro area (unlike in the United States) the exchange rate appre-
ciates after a contractionary oil supply shock identified with the
above restrictions. We conjecture that this is because the euro-area
monetary policy tends to be tighter than the U.S. monetary policy
in the wake of oil price increases. We add the positive reaction of
the exchange rate as an additional restriction for the euro area, even
though this restriction is basically never binding (it holds even if we
do not impose it), in order to highlight that the oil supply shock is
well distinguished from the domestic supply shock discussed next.

We assume that a positive domestic supply shock increases
domestic output as well as its world share (following the Corsetti,
Dedola, and Leduc 2014 logic) and, in contrast to the demand shock,
it reduces domestic prices. With only the above restrictions, oil sup-
ply shocks and domestic supply shocks are still not distinguished, as
suggested by their similar impulse responses. To disentangle them,
we require that the exchange rate appreciates after a positive domes-
tic supply shock (see Corsetti, Dedola, and Leduc 2014). In the euro
area this restriction suffices to distinguish the two shocks, and the
two sets of impulse responses now become distinct. In the United
States this restriction does not suffice, so in the United States we
also impose a magnitude restriction that the response of the price of
oil to a domestic supply shock is “small” (defined here as less than
5 percent in absolute value). With this set of restrictions, the euro-
area and the U.S. impulse responses are all distinct. (See figures B1
and B2.)

We identify a monetary policy shock and a spread shock fol-
lowing Baumeister and Benati (2013). A contractionary monetary
policy shock is an increase of the short-term interest rate that has
an immediate negative effect on output and prices, a negative effect
on the bond spread, and a positive effect on the exchange rate. Since
bond yields do not respond one-to-one to the short rate, the spread
shrinks after a short-term rate increase. Following the same logic as
before, since the monetary policy shock is a special case of a domes-
tic demand shock, domestic output and its world share move in the
same direction, i.e., the share falls.

A Baumeister-Benati spread shock increases the spread, while
leaving the short-term interest rate unchanged. This shock also
appreciates the exchange rate, and reduces output and prices.
Including such a shock is useful for reflecting non-standard monetary
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Figure B3. Historical Decompositions of Inflation
in the United States and in the Euro Area in the

Second Structural VAR

Notes: The black line is the deviation of year-on-year inflation from the uncondi-
tional forecast as of 2006:Q4; the bars show the contributions of different types of
shocks to this deviation. Identification for both panels is from panel B of table 2.

policies when the short-term interest rates are at their effective lower
bound. This shock can, however, capture also non-policy factors
affecting the term structure, such as the euro-area sovereign debt
crisis.

The last shock is a residual shock that accounts for the fluctua-
tions of the exchange rate not explained by the previous shocks, and
has no contemporaneous effect on all the other variables. The shock
plays very little role in the dynamics of all the variables other than
the exchange rate.

When implementing the above restrictions, we randomly search
for orthogonal matrices that rotate the Cholesky factor of the resid-
ual variance matrix and reproduce our sign restrictions while pre-
serving the zero restrictions. Technical details on imposing sign
and zero restrictions can be found in Arias, Rubio-Ramirez, and
Waggoner (2014). It takes several hours to generate 1,000 draws of
the impulse responses.

Figures B1 and B2 report the impulse responses: median, 16th
and 64th quantiles of the posterior distribution. We can see that all
the shocks are distinct, i.e., there are no two shocks with similar
impulse responses of all variables. Figure B3 reports the detailed
historical decomposition.
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