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Abstract

We investigate how oil supply shocks are transmitted to U.S. economic activity, consumer
prices, and interest rates. Using a structural VAR approach with a combination of sign and
zero restrictions, we distinguish between supply and demand channels in the transmission of
exogenous changes in crude oil production. We find that the adverse effects of negative oil
supply shocks are transmitted mainly through the demand side, as both output and interest
rates react more strongly to oil supply shocks that shift the U.S. aggregate demand curve,

while the supply side matters in transmitting oil supply shocks to consumer prices.
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1 Introduction

The macroeconomic effects of oil supply shocks continue to receive considerable attention in
academia and policy circles alike. Several candidate channels, through which oil supply shocks
may be propagated, have been proposed in the literature. An oil supply shock may, for example,
materialize as a cost-push shock that shifts the Phillips curve. While this is perhaps the most
traditional way of thinking about the macroeconomic effects of oil supply shocks,! empirical
evidence in favor of this interpretation remains limited (see Barsky and Kilian, 2002; Lee and
Ni, 2002; Hamilton, 2009; Baumeister and Kilian, 2016a, among others). Instead, oil price shocks
may affect real economic activity through the demand side, if households and firms respond to
adverse oil supply shocks by cutting back on consumption and investment expenditures due to,
for example, actual or perceived changes in their purchasing power induced by changes in energy
prices, or uncertainty about future economic conditions. Baumeister and Kilian (2016a) provide
informal evidence in favor of aggregate demand effects. Gilintner and Linsbauer (2018) show
that oil supply and demand shocks affect U.S. consumer sentiment mainly through expectations
of future inflation and a change in real household income as well as perceived vehicle and house
buying conditions, indicating a propagation through the demand side, as well.?

Although the different channels are well understood theoretically, quantitative assessments
of their relative contributions to the overall effect of oil supply shocks on business cycle dynam-
ics remain limited. In this paper we explicitly identify and evaluate two propagation channels
using a small-scale structural vector-autoregressive (VAR) model that comprises both global
oil market variables and U.S. macroeconomic aggregates. Following Baumeister and Peersman
(2013b), we impose sign restrictions on the impulse response functions of oil market variables to
identify exogenous oil supply shocks as opposed to changes in the real price of crude oil resulting
from variations in oil demand (see Baumeister and Peersman, 2013a; Kilian, 2009). Following
Kilian and Murphy (2012), we furthermore impose elasticity bounds on the impact multiplier
matrix based on extraneous information on oil supply elasticities in order to exclude unreason-
able candidate models and narrow the set of admissible models. To disentangle propagation
channels, we assume that oil supply shocks affect U.S. macroeconomic aggregates by shifting ei-

ther the aggregate supply or the aggregate demand curve. Hence, our main contribution is that

n fact, this is the interpretation commonly found in introductory textbooks, such as Blanchard (2017).
2Bloom (2009) identifies fluctuations in uncertainty based on stock market volatility and finds that spikes in
his uncertainty measure are closely related to large fluctuations in oil prices.



we quantify the effects of exogenous oil supply shocks through two distinct propagation channels
by combining sign and zero restrictions on global oil market variables and U.S. macroeconomic
aggregates.

The restrictions that we impose on U.S. macroeconomic variables are frequently used in the
empirical business cycle literature and consistent with a wide range of macroeconomic models
(see, e.g., Smets and Wouters, 2005; Peersman, 2005; Smets and Wouters, 2007; Fry and Pagan,
2011). For example, consider a negative oil supply shock. We identify this shock by restricting
oil production to fall and the real price of 0il to increase on impact, as common in the literature.
If the oil supply shock is propagated through a shift in the U.S. aggregate supply (AS) curve,
according to the predictions of a standard New Keynesian DSGE model, it should ultimately
result in lower real economic activity and higher consumer price inflation. The response of the
interest rate is ambiguous and depends on the relative weights attached to output stabilization
and inflation in the central bank’s interest rate rule.? If the shock is transmitted through a shift
in the U.S. aggregate demand (AD) curve instead, then real economic activity still declines,
while the reduction in aggregate demand exerts downward pressure on the price level. While a
standard Taylor rule suggests that the central bank lowers the policy rate in order to counter
the reduction in both real economic activity and inflation in this case, we do not impose any
sign restrictions on the impulse response function of the policy rate.

Our analysis uncovers several interesting patterns in the propagation of oil supply shocks.
We find that the propagation of oil supply shocks through AD is generally more important in
explaining the dynamics of real economic activity and the policy rate, while the AS channel is
comparatively more important in shaping the price level. Evaluating the effects of oil supply
shocks on the U.S. CPI as well as CPI less energy, our analysis reveals that the relatively strong
and immediate effects of AS-transmitted oil supply shocks on the price level are almost entirely
driven by the direct effect of higher oil prices on energy prices that enter the consumption basket
and thus the overall CPI. This result, in turn, casts doubts on the interpretation of oil supply
shocks as cost-push shocks, which raise production costs across the board due to higher energy
prices. Overall, AS propagation does not seem to be the dominant channel in the transmission
of oil supply shocks in the U.S. during our sample period. Based on a historical decomposition,

however, we detect episodes where the AS channel of oil supply shocks played some role.

3 A positive interest rate response implies that monetary policy attributes a higher weight to fighting inflation.
Assuming that the so-called Taylor principle is satisfied, the nominal interest rate increases by more than the
inflation rate in order to ensure an increase in the real interest rate.



The rest of the paper is organized as follows. Section 2 presents the econometric methodology
and our identifying strategy as well as the global oil market and U.S. macroeconomic variables.
Section 3 discusses the empirical results for our baseline specification and Section 4 a selection

of robustness checks. Section 5 concludes.

2 Methodology

We estimate reduced-form VAR models for which the vector of endogenous variables consists
of a block of global oil market variables and a block of U.S. macroeconomic variables. Using
a combination of zero and sign restrictions we then map the reduced-form VAR representation
into different structural representations that allow us to separately identify distinct transmission
channels of oil supply shocks to the U.S. macroeconomy — i.e. propagation through aggregate
supply (AS) and propagation through aggregate demand (AD). The benefit of identifying the
channels in separate models is that they need not be orthogonal by construction. Given that
both channels derive from the same structural shock and may thus be active at the same time,
we allow them to be correlated rather than mutually orthogonal.* However, in our robustness
checks, we disentangle the propagation channels within a single model by imposing mutually
exclusive sign restrictions on selected impulse response functions. As a consequence, oil supply

shocks propagated through AS and AD, respectively, will then be orthogonal by construction.

2.1 Reduced-form representation

The reduced-form VAR model is given by

p
Ty = C+ZBZ$H + e, (1)
=1

where z; denotes a vector of endogenous variables, ¢ a vector of intercept terms, B; the matrix
of reduced-form coefficients at lag [, and e; a vector of possibly contemporaneously correlated
residuals with covariance matrix X, = E(ese;). We estimate the VAR model with p = 12 lags
in monthly data in order to account for delays of up to one year in the transmission of oil price

shocks. Our goal is to identify the domestic demand and supply channels through which oil

“The purpose of our identifying strategy therefore differs from Jarocinski and Karadi (2018), who use sign
and exclusion restrictions in a Bayesian VAR framework to distinguish between mutually orthogonal shocks in
U.S. monetary policy announcements.



supply shocks are transmitted to the U.S. macroeconomy. For this purpose, our VAR model
features six variables consisting of a global oil-market block and a domestic U.S. economy block.

As a measure for the world price of crude oil, we use the logarithm of the monthly refiner
acquisition cost of imported crude oil in dollars per barrel provided by the Energy Information
Administration (EIA) since 1974:1 deflated by the U.S. CPI. By now, it is well understood
that oil price changes are not a sufficient measure of oil price shocks and that the price of
oil reflects a combination of oil supply and demand shocks at each point in time (see Kilian,
2009). While the focus in this paper is on disentangling the different transmission channels of
oil price shocks rather than on identifying the determinants of a given oil price increase (see,
e.g., Kilian and Murphy, 2014), we would like to avoid confounding shocks with expansionary
and contractionary effects on the U.S. macroeconomy. For this reason, we use the monthly
growth rate of world crude oil production as a second variable in the global oil market block in
order to be able to identify oil supply shocks (see, e.g., Baumeister and Peersman, 2013a). In
addition, we include Kilian’s (2009) index of real global economic activity based on dry-cargo
ocean shipping freight rates in order to control for oil price changes that are due to fluctuations
in the global business cycle rather than disruptions of the physical supply of crude oil.

As a proxy for real economic activity, we use monthly growth rates of the seasonally adjusted
industrial production (IP) index provided by the Board of Governors of the Federal Reserve
System, which measures real output for all facilities in manufacturing, mining, electric and gas
utilities in the United States. As a measure of domestic price dynamics, we use monthly growth
rates of the U.S. Bureau of Labor Statistics’ seasonally adjusted consumer price index (CPI) for
all urban consumers and all items. In order to capture the stance of domestic monetary policy,
we add monthly averages of the Federal Reserve Boards’ effective Federal Funds rate in levels.”?
In 2008:11, we splice the effective Federal Funds rate with the shadow short rate constructed in
Krippner (2015) in order to avoid the kink in nominal interest rates implied by an effectively
binding zero lower bound in a linear VAR model. All variables are in monthly frequency and
for the period 1974:2-2018:10.

In our baseline model, we use month-on-month growth rates of world crude oil production
while we use the logarithm of the real oil price in levels. The chosen transformations are intended
to facilitate a historical decomposition analysis, which requires that all variables in the VAR

model are stationary (see Kilian and Liitkepohl, 2017).

5The corresponding FRED identifiers of the raw time series are INDPRO, CPIAUCSL, and FEDFUNDS.



2.2 Identifying strategy

Table 1 presents our identifying restrictions. Starting from identical reduced form VAR repre-
sentations, we impose two distinct identification schemes in order to disentangle the propagation
of oil supply shocks through aggregate demand (AD) and aggregate supply (AS), respectively.
In both specifications, U.S. macroeconomic shocks are identified in addition to the (propagation
of) oil supply shocks, given that the former very likely account for the bulk of domestic business
cycle fluctuations.

In response to an adverse domestic AD shock, economic activity and inflation decline. We
thus restrict IP and the U.S. CPI to decrease. According to a Taylor rule, the central bank
responds to this shock by lowering the interest rate. Consequently, we restrict the policy rate to
go down. Standard macroeconomic models predict that domestic AS shocks — i.e. exogenous
shifts of the Phillips curve, such as price mark-up shocks, wage mark-up shocks, or technology
shocks (see, e.g., Smets and Wouters, 2007) — move economic activity and inflation in oppo-
site directions. Consistent with this prediction, we restrict IP to decrease and CPI inflation
to increase. In addition, we restrict the response of the policy rate to be nonnegative, essen-
tially assuming that the central bank puts relatively more weight on price stability rather than
output stabilization in its objective function. Finally, domestic monetary policy (MP) shocks
are identified by imposing a positive sign restriction on the U.S. policy rate and negative sign
restrictions on IP and the U.S. CPI. These restrictions are consistent with standard macroeco-
nomic models (see, e.g., Smets and Wouters, 2005, 2007) and commonly used in the empirical
business cycle literature (Fry and Pagan, 2011). All sign restrictions are weakly imposed on
impact and for six consecutive months.

While we impose sign restrictions on the cumulated impulse response functions in case of the
month-on-month growth rates of IP and the CPI, the restrictions are imposed on the impulse
responses of the U.S. policy rate in levels. In addition, we impose zero restrictions on the impulse
responses of the global oil market variables to domestic macroeconomic shocks originating in
the U.S., as it is standard in the related literature. Kilian and Vega (2011), for example, show
that global energy prices, and thus the global oil market, are predetermined with respect to U.S.
macroeconomic developments at a monthly frequency. By imposing the exclusion restrictions on
the impulse response functions of the global oil market block, we ensure that the structural oil

supply and demand shocks are orthogonal to U.S. macroeconomic developments by construction.



In addition to the U.S. domestic shocks, we identify an oil supply shock by imposing opposite
contemporaneous sign restrictions on the real price of oil and world crude oil production, as
in Baumeister and Peersman (2013a,b), for example. An exogenous change in the physical
supply of crude oil shifts the oil supply curve along a given oil demand curve and moves thus oil
production and the oil price in opposite directions. Moreover, we restrict the impact response
of Kilian’s (2009) measure of global real economic activity to be weakly negative, as in Kilian
and Murphy (2012, 2014). In order to distinguish the macroeconomic channels through which
an oil supply shock is propagated, we impose additional sign restrictions implied by standard
economic theory on the impulse response functions of U.S. domestic variables. Note that we
vary the sign restrictions on the U.S. CPI across VAR models in order to identify the respective
transmission channel, i.e. AD or AS, of the oil supply shock. In contrast to the restrictions for
U.S. domestic shocks, the sign restrictions on the impulse response functions of U.S. IP and
CPI are imposed six months after the impact period in order to allow the oil supply shocks
to propagate to the U.S. economy with a certain delay. Further note that we impose the sign
restrictions on the month-on-month growth rates of IP and the CPI on the cumulated impulse
response functions. Thus, we require that the average growth rates over a six month horizon
are consistent with the respective sign restrictions, while our approach does not impose any
assumption on the speed at which oil supply shocks are propagated to the U.S. economy. In
the robustness section, we show that our qualitative results are independent of the horizon for
which the sign restrictions on U.S. macroeconomic aggregates are imposed.

The identification of U.S. domestic shocks and the structural oil supply shock leaves us with
two additional candidate shocks. It is important to note that our identifying approach with
separate propagation channels requires one residual shock category in the global oil market block
that picks up the propagation channel which is left unspecified in the current VAR specification.
Consider the identification of oil supply shocks that are propagated through AD. In this case,
the residual shock in Table 1 captures, among other things, the effects of oil supply shocks
that are propagated through AS. Although this residual shock has no structural interpretation,
it is orthogonal to U.S. macroeconomic developments and to all other shocks by construction.
In addition, we explicitly identify shocks to the global business cycle that are well known to
affect the real price oil while, at the same time, affecting the U.S. through a number of other,
potentially counteracting channels. The inclusion of Kilian’s (2009) real economic activity index

and the corresponding identifying restrictions allow us to distinguish between flow supply and



flow demand shocks in the global market for crude oil, while preserving a residual category for
oil-specific demand shocks such as a precautionary oil demand shock, for example, and flow oil

supply shocks that are propagated through the domestic channel currently left unspecified.b

2.3 Econometric algorithm

We estimate the reduced-form VAR model using Bayesian techniques. Assuming that the
data are generated by a multivariate Gaussian process and that the prior distribution has a flat
Normal-Wishart density, the posterior distribution is also Normal-Wishart. The location param-
eters of the posterior distribution are summarized by the coefficient matrix B = [By, ..., Br|’
and the covariance matrix ..

To identify structural shocks using both zero and sign restrictions, we apply the algorithm
proposed by Arias et al. (2018), which yields a set of permissible models for which the structural
shocks are mutually orthogonal and all sign and zero restrictions are satisfied. The procedure is
as follows: Multiply the Cholesky factor P of the reduced-form covariance matrix X, = PP’ by
a random orthogonal matrix @), where Q'Q = I, in order to obtain the alternative decomposition
Ye = PQQ'P' of the covariance matrix. Pre-multiplying the reduced-form shocks by (PQ)~!
then yields a new set of mutually orthogonal structural shocks, ¢ = (PQ) 'e;, for which we
can check whether the sign restrictions are satisfied. Note that the construction of the matrix
() guarantees that the zero restrictions in Table 1 hold.

We iterate this algorithm a large number of times proceeding along the following four steps:
1. Draw a set of parameters from the posterior distribution of the reduced-form VAR model.

2. Pre-multiply the reduced-form parameters by a random matrix Q") and check whether
the resulting transformation satisfies the sign restrictions imposed on the impulse response

functions.

3. If QM) does not satisfy the sign restrictions, keep drawing matrices Q®, i = 2,..., N,

until a permissible transformation is found or a maximum number N of draws is reached.

4. In the former case, retain the candidate model and proceed with the next iteration of the

algorithm. In the latter case, discard all candidate models and return directly to step 1.

5We purge flow oil demand shocks, as they have been shown to explain the majority of fluctuations in the real
price of crude oil. The identification of flow o0il demand shocks also allows us to complement the sign restrictions
with plausible upper bounds on the short-run price elasticity of crude oil supply associated with this shock.



Given that our identifying strategy only provides set identification, there may be multiple
rotations that are consistent with the sign restrictions in Table 1 for each draw from the reduced-
form posterior. When generating the set of admissible models, their implicit weight arises from
the posterior density of the reduced form, as we keep a maximum of one candidate model for each
draw from the reduced-form posterior. Note also that our prior is only flat over the reduced-
form coefficients but not necessarily over the structural coefficients, as the decomposition of
the variance-covariance matrix X, based on random orthogonal matrices ) (where Q'Q = I)
incorporates an implicit prior distribution (see Baumeister and Hamilton, 2015, 2018). As shown
in Giacomini and Kitagawa (2018), however, inference is less sensitive to the distribution of @

if zero restrictions are imposed in addition to sign restrictions.

2.4 Elasticity bounds

Using the sign restrictions approach to identifying oil supply shocks comes with the caveat that
some candidate models may be associated with economically implausible responses of crude oil
production. Following Kilian and Murphy (2012), we narrow down the set of permissible models
by restricting the short-run price elasticity of oil supply in line with the consensus view in the
literature that this elasticity is close to zero. Within a given month, oil production is assumed
to adjust only incrementally to demand-driven price signals, consistent with empirical evidence
based on country-level data in Giintner (2014) and well-level data in Anderson et al. (2018).
To ensure that we focus on models that have an economic interpretation, numerical restric-
tions are imposed on the impact multiplier matrix PQ = A. More precisely, we impose an
upper bound on the ratio of the impact response of oil production to the impact response of the
real price of oil to a flow oil demand shock arising from fluctuations in global economic activity.
Following Kilian and Murphy (2012), we only consider candidate models, where the price elas-
ticity of oil production does not exceed a value of 0.0258, corresponding to the short-run price
elasticity of crude oil supply observed during the Persian Gulf War in August 1990, which was

arguably large and should therefore represent a plausible upper bound.

3 Results

In what follows, we discuss our empirical results regarding the prevalence of propagation chan-

nels, impulse response functions, forecast error variance decompositions and historical decom-



positions for oil supply shocks propagated through the aggregate demand (“AD”) and aggregate
supply (“AS”) channel, respectively, as well as a benchmark specification (“No channel”), where

the impulse response functions of U.S. macroeconomic variables are left unrestricted.

3.1 Prevalence of propagation channels

As a first step, we consider the structural shock series retained from the different identification
schemes of oil supply shocks propagated through AD and AS. We start by evaluating whether
the two models produce similar domestic shocks in order to make sure that the same dynamics
of the U.S. business cycle are captured across our identifications of oil supply shocks. Only if
this is the case, we can trace the differences in propagation channels to the structural model
of the global oil market. Figure 1 plots the quarterly averages of the point-wise median shock
series based on 100 candidate models of the structural VAR specifications in Table 1, where oil
supply shocks are propagated through the AD and AS channel, respectively. The broken line
corresponds to a specification, where no sign restrictions are imposed on U.S. macroeconomic
variables. The first three panels of Figure 1 illustrate that the identification of domestic AD, AS,
and monetary policy (MP) shocks is robust to the identified propagation channel of oil supply
shocks. The strong comovement of the (point-wise medians of the) time series of domestic AD,
AS, and MP shocks shows that the macroeconomic shocks are almost perfectly correlated across
our two specifications of the structural VAR model as well as the “no channel” benchmark. The
correlation between the underlying monthly time series of the 100 candidate models and their
quarterly averages considered here equals 0.78-0.81, suggesting that disentangling oil supply
shocks propagated through AD from oil supply shocks propagated through AS has little impact
on the domestic macroeconomic shocks identified within the respective model.

Figure 2 plots the (quarterly averages of the monthly) time series of oil supply shocks
propagated through AD and AS as well as the “no channel” benchmark and illustrates thus the
prevalence of the two propagation channels of oil supply shocks during our sample period. With
a contemporaneous correlation coefficient of 0.65, the shock series based on the two identifying
schemes in Table 1 comove strongly, suggesting that oil supply shocks tend to be propagated

“no channel”

through both channels simultaneously. We also find that the shock series for the
benchmark represents a convex combination of the oil supply shocks propagated through AD
and AS. The contemporaneous correlation coefficients of the “no channel” shock series with the

AD and AS channel are 0.64 and 0.66, respectively, for the quarterly aggregates in Figure 2 and
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0.67 and 0.68 for the underlying monthly shock series. During a number of historical episodes
such as the late 1980s and the late 2000s, for example, the two shock series are less synchronized
and one or the other channel seems to dominate the transmission of oil supply shocks to the
U.S. macroeconomy. In what follows, we investigate the implications of these differences for

impulse response functions, forecast error variances, and historical decompositions.

3.2 Impulse response analysis

Figure 3 plots the impulse responses of the endogenous variables in the vector z; to a typical oil
supply shock propagated through AD, AS or no channel for a horizon of up to 24 months. We
report the point-wise medians together with the 66th and 90th percentiles of the distribution of
impulse response functions (IRFs) for all admissible structural VAR models. Cumulated IRF's
are shown for all variables that enter the VAR model in growth rates, while IRFs in levels are
shown for the policy rate and the (logarithm of the) real price of oil. Recall that, in the case
of the global oil market variables, the sign restrictions identifying a flow oil supply shock are
imposed on impact, while the sign restrictions on U.S. macroeconomic variables identifying a
particular propagation channel are imposed six months after the impact period.

Consider first the IRFs of the global oil market variables in Panel A of Figure 3. While the
responses of world oil production and Kilian’s (2009) real economic activity index are virtually
identical, the response of the real price of oil is somewhat more pronounced for the case of an
oil supply shock propagated through AS, while the response based on the specification with
no propagation channel specified is in between AD and AS. Given that the responses of oil
production are similar across identifying schemes, this implies a lower short-run price elasticity
of oil supply associated with shocks propagated through the AS channel. It is well known that
the overall short-run price elasticity of oil supply has declined considerably since the second half
of the 1980s (Baumeister and Peersman, 2013a,b). As oil supply shocks propagated through the
AS channel seem to exhibit larger magnitudes during the second half of our sample (see Figure
2), it is conceivable that the change in the oil supply elasticity translates into a shift towards
the AS channel becoming more important over time. We explore this further below.

Considering the IRFs of U.S. macroeconomic variables, note that we impose sign restrictions
on the cumulative responses of the month-on-month growth rate of IP and the CPI six months
after impact. Thus, our identifying scheme puts structure on the responses in the sense that

the direction of change of these variables is predetermined. Nevertheless, a typical oil supply
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shock propagated through AD and AS, respectively, leads to different dynamics across the two
identifying schemes. We observe an immediate, yet relatively short-lived response of IP to
oil supply shocks propagated through AD, while the response is slightly more deferred and
comparatively weaker for an oil supply shock propagated through AS. With regard to both
timing and magnitude, the “no channel” benchmark, is quantitatively in between.

Oil supply shocks imply a deferred and more persistent IRF of the price level, when propa-
gated through AD, while the effects are stronger yet less persistent, when propagated through
AS. This suggests that the pass-through of oil prices to the CPI is more direct in the case of
AS propagation. On the one hand, this is plausible, given that oil price have a direct effect
on the overall CPI, which includes the prices of energy goods. On the other hand, we observe
that lower demand only exerts a deferred drag on the price level in the case of the AD channel.
When no propagation channel is identified, the U.S. CPI initially increases significantly before
falling short of its long run mean.

The last row in Figure 3 plots the IRFs of the U.S. policy rate, which are generally less
distinct compared to the IRFs of IP and the CPI. To some extent, this may be due to the fact
that we do not impose sign restrictions on the policy rate. While qualitatively very similar, a
typical oil supply shock propagated through the AD channel implies a quantitatively larger and
more significant response of the policy rate. The finding of a more pronounced response to oil
supply shocks propagated through AD is consistent with the central bank following a standard
Taylor rule. In the event of an oil supply shock propagated through AS, the central bank faces
an immediate trade-off between stabilizing output and stabilizing the price level, which move in
opposite directions. In the case of an oil supply shock propagated through AD, on the contrary,
output and the price level comove positively, requiring thus the same policy response without
any trade-off. Consistent with this view, we do not observe a pronounced central bank reaction
to oil supply shocks propagated through AS. If anything, there is downward pressure on the
(unrestricted) policy rate, as the effect of the oil supply shock on the CPI fades out while IP
falls short of its long-run trend. This is also the case for the “no channel” benchmark, albeit to

a somewhat larger degree.

3.3 Variance decompositions

In order to investigate the relative importance of the two propagation channels of oil supply

shocks for the U.S. business cycle, we compute their contribution to the forecast error variance
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(FEV) of the endogenous variables based on each of the set-identified models. Table 2 reports
the median contribution of an oil supply shock propagated through AD and AS as well as the
“no channel” benchmark at selected horizons from 0 to 24 months, together with the 16th and
the 84th percentile of the posterior distributions.”

Consider first Panel A, which reports the contribution of oil supply shocks to the forecast
error variance decomposition (FEVD) of the three global oil market variables. Oil supply
shocks propagated through the AD channel, which are characterized by a higher short-run price
elasticity of oil supply, contribute a mere 3-4% to the FEV of the real price of crude oil but up to
73% to the FEV of world oil production. In contrast, oil supply shocks propagated through the
AS channel contribute up to 18% to the FEV of the real oil price after six months and slightly
less, i.e. around 47-59%, to the FEV of world oil production. This is again consistent with a
lower short-run price elasticity of oil supply. When no propagation channel is identified, the
contribution of oil supply shocks to the real oil price and world oil production is quantitatively
in between those of shocks propagated through the AD and AS channels. While the median
contribution of oil supply shocks to the FEV of Kilian’s (2009) index of global real economic
activity is two to three times higher when propagated through AD, the bands overlap to a large
extent. Again, the “no channel” benchmark is in between.

Given that the contribution of oil supply shocks propagated through AD to the FEV of
the real oil price seems relatively low, while the contribution of oil supply shocks propagated
through AS seems high, it is important to note that we distinguish by the respective propagation
channel of one and the same shock. Hence, the FEV contribution of oil supply shocks commonly
reported in the literature, where no propagation channel is explicitly identified (see, e.g., Kilian
and Murphy, 2012), as well as in the third column of Table 2 represents a convex combination
of the first two columns.

Consider now Panel B, which reports the contribution of oil supply shocks propagated
through AD, AS or no channel to the FEV of U.S. macroeconomic variables. By and large, such
shocks account for only a moderate amount in the FEVD of industrial production, consumer
price inflation, and the (spliced) Federal Funds rate, consistent with the consensus view in the
literature that oil supply shocks are a minor contributor to business cycle fluctuations in the

U.S. and other developed economies (see, e.g., Kilian, 2008a,b).

"Recall that each column represents a separate model. In the robustness section, we replicate the analysis
in Table 2 based on a single model, where oil supply shocks propagated through AD and oil supply shocks
propagated through AS are mutually orthogonal by construction.
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Oil supply shocks propagated through AD seem to be relatively more important in the FEVD
of industrial production, while oil supply shocks propagated through AS contribute relatively
more to the FEV of consumer price inflation. In both cases, the figures with no channel are
strictly in between. Note that the 16th and 84th percentiles of the posterior distributions are,
however, overlapping. Moreover, the large contributions of AS-propagated oil supply shocks to
the FEV of consumer price inflation can be attributed, at least partly, to the direct effect of
oil price increases on the energy component in the U.S. CPI. Considering the CPI less energy
instead, the FEV share of oil supply shocks propagated through AS drops to less than 3%,
falling short of the contribution of AD-propagated oil supply shocks, which account for about
5% of the FEV of CPI less energy at forecast horizons of 6, 12, and 24 months (see Table 3).%

The fact that the contribution of oil supply shocks propagated through AS to the dynamics
of the price level decreases once we consider the CPI less energy and thus purge the direct effects
of energy prices from the overall CPI casts further doubt on the importance of the cost-push
shock interpretation in the transmission of oil supply shocks. The latter interpretation crucially
depends on the pass-through of higher operating costs due to an oil price increase, for example,
to higher output prices. Given that the contribution of oil supply shocks to the U.S. CPI less
energy falls below 3%, when we constrain the real price of crude oil and the CPI less energy to

comove positively, we find little evidence in favor of this interpretation.

3.4 Historical decompositions

Another interesting question is whether and to what extent oil supply shocks propagated through
the AD and AS channel, respectively, contributed to the historical fluctuations of U.S. macroe-
conomic variables. For this purpose, Figure 5 plots the cumulative effects of oil supply shocks
propagated through either channel on the growth rate of industrial production and the U.S.
CPI as well as the (spliced) effective Federal Funds rate for selected historical episodes. For

comparison, we also plot the cumulative effects for the model, where no channel is identified.”

8 All other figures in the FEVD remain largely unaffected when replacing the U.S. CPI by the CPI less energy
in the VAR model in (1). Given the imprecise estimates of FEV contribution, quantitative difference in the global
oil market block between Table 2 and Table 3 should be taken with a grain of salt.

9Given that the cumulative effects of oil supply shocks propagated through either channel are based on separate
models, their contributions to the historical decomposition of U.S. macroeconomic variables must not be added up.
Instead, the overall cumulative effects of oil supply shocks is best approximated by the “no channel” benchmark,
which represents a convex combination of the AD and AS channel.
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3.4.1 The early 1980s recession

Starting in January of 1980, the U.S. industrial production index started to fall, culminating in
a growth rate of negative 2.4% in May before recovering swiftly to a growth rate of positive 1.6%
in September of the same year. Panel A illustrates that oil supply shocks indeed contributed
negatively to the drop in industrial production (IP), were neutral during the subsequent recovery,
and contributed again negatively to IP growth throughout 1981. Interestingly, oil supply shocks
propagated through the AD channel were quantitatively more important during this episode.
Around the same time, CPI inflation climbed to a record high of 1.43% in month-on-month
growth rates (i.e. 17% annualized). In contrast to the popular narrative and more in line with
recent empirical evidence (see, e.g., Barsky and Kilian, 2002), oil supply shocks contributed
only about 0.1% to CPI inflation in January of 1980, regardless of the propagation channel. At
the same time, oil supply shocks contributed between 0.75 and 1.5% to the effective Federal
Funds rate (FFR), which rose to 17.6% in April of 1980, i.e. in the midst of the recession,
before becoming neutral by the end of 1981. Interestingly, the contribution of oil supply shocks
propagated through AD is estimated to be about twice as high as the contribution of shocks
propagated through AS during this episode, while the “no channel” benchmark represents a

convex combination of the former two.

3.4.2 The Persian Gulf War of 1990/91

Between June and October of 1990, the EIA’s refiner acquisition cost of imported crude oil
more than doubled from 15 to 33 dollars per barrel, as Iraq invaded Kuwait, raising concerns
about a spread of the conflict to neighboring Saudi Arabia. Consistent with the interpretation
that the 1990 oil price increase was due to a shift in speculative demand rather than the
physical disruption of crude oil supply associated with the war (see, e.g., Kilian, 2009; Kilian
and Murphy, 2014), we detect only a short-lived negative impact of oil supply shocks on U.S.
IP growth in August of 1990. At the same time, oil supply shocks propagated through the AS
channel are estimated to have contributed about one quarter to CPI inflation, which peaked at
0.84% in month-on-month growth rates in September of 1990. The different relative importance
of propagation channels can be explained by the identifying restriction of positive conditional
comovement between the real price of crude oil and CPI inflation, which was likely due to

the energy component in the U.S. CPI. Between mid-1989 and 1993, the effective FFR war
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on a downward trend from 9.8 to 2.9%, which is also reflected in the receding contribution
of oil supply shocks of either propagation. Again, the cumulative effects of the “no channel”

benchmark are in between those of AD and AS.

3.4.3 The 1990s economic boom in the United States

In the mid to late 1990s, U.S. GDP growth was high and accelerating, while the real price of
crude oil fell to a historical low in November of 1998. Panel C of Figure 5 suggests that, if
anything, oil supply shocks had little cumulative effect on the U.S. macroeconomic variables
considered throughout 1998. In 1999, as the oil price recovered from about 10 to 24 dollars
per barrel, oil supply shocks contributed negatively to IP growth and positively to CPI infla-
tion. While the latter effect is entirely due to oil supply shocks propagated through AS, oil
supply shocks propagated through AD exerted an increasingly negative cumulative effect on
the (spliced) effective FFR during 1999. When no propagation channel is identified, the average
cumulative effect of oil supply shocks downplays the role of the AS channel on the CPI and
of the AD channel on the FFR. It is important to note that, between February of 1998 and
December of 1999, world crude oil production was decreasing by almost 4% from 68.1 to 65.4
million barrels per day, consistent with our finding that it was not positive oil supply shocks

that fueled the contemporaneous boom in the U.S. economy.

3.4.4 The oil price surge of 2003—2008

Between January of 2003 and July of 2008, the EIA’s refiner acquisition cost of crude oil more
than quadrupled from 30.3 to 127.8 dollars per barrel. The consensus in the literature is that
this unprecedented oil price surge was primarily driven by a booming global economy rather
than negative oil supply or speculative oil demand shocks (see, e.g., Kilian, 2009; Kilian and
Murphy, 2014). Consistently, Panel D of Figure 5 indicates a largely neutral and quantitatively
small effect of oil supply shocks propagated through either channel on U.S. IP growth and CPI
inflation. Note that, while largely unsystematic, the cumulative effect of AS-propagated oil
supply shocks on CPI inflation is estimated to be twice as large. On the contrary, oil supply
shocks propagated through the AD channel initially exerted a decreasingly positive cumulative
effect on the (spliced) effective FFR, which climbed from 2.2% in January of 2005 to 5.25%
in September of 2006. Accordingly, our model attributes the monetary tightening during this

period to positive flow or other oil demand shocks or factors unrelated to the global oil market.
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3.4.5 The oil price drop of 2014

Following a period of relatively stable oil prices, the refiner acquisition cost of imported crude
oil dropped from 100 dollars per barrel in June of 2014 to 45 dollars per barrel in January of
2015, while U.S. IP growth accelerated slightly from 0.33 in June to 0.8% in December of 2014
before dropping to -0.68% in January of 2015 and CPI inflation dropped from 0.14% in June
of 2014 to -0.6% in January of 2015 (see Panel E of Figure 5). Baumeister and Kilian (2016b)
and Kilian (2017) find that more than half of the oil price drop between June and December of
2014 was associated with a decline in global real economic activity and increased oil production
in the United States and other countries such as Canada and Russia, that was predictable as
of June 2014. The rest was associated with an unexpected decline in inventory demand in July
of 2014 and an unexpected weakening of the global economy in December of 2014, respectively
(see Kilian, 2017). Consistently, we find an increasingly positive cumulative effect of oil supply
shocks on IP growth and a pronounced negative effect on CPI inflation during the second half
of 2014, both of which are propagated equally through the AD and the AS channel. Note
also that the (spliced) FFR picks up from low levels, as indicated by the upward trend in its
HD.!0 The fact that the cumulative effect of oil supply shocks propagated through AS tend to
be above those of oil supply shocks propagated through AD suggests that the AS channel was
somewhat more important in the transmission of oil supply shocks to the (spliced) FFR during

this episode.

4 Robustness

In this section, we investigate the robustness of our results with regard to two crucial aspects of
the identifying strategy and our measure of domestic economic activity in the vector x; in (1).
Based on these robustness checks, we conclude that our findings of a relatively larger role of
oil supply shocks propagated through AD for real economic activity and AS for CPI inflation,
respectively, and a minor role of oil supply shocks for U.S. business cycle fluctuations overall

are qualitatively robust in these important dimensions.

%The recovery of the (spliced) FFR over this period is more evident in Figure A.1 in the Online Appendix,
which plots the cumulative effects of oil supply shocks propagated through AD and AS over the entire sample.
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4.1 Identification within one model

Given that we are interested in the propagation of one and the same structural shock — namely a
typical oil supply shock identified by negative instantaneous comovement of world oil production
and the real price of crude oil — through one of two transmission channels, our benchmark
econometric approach identifies these channels in two separate models in order to allow for
contemporaneous correlation. Across models, the two transmission channels are only separated
by a sign restriction on the impulse response function of the U.S. CPL.

In recent work, Elbourne and Ji (2019) show that opposing sign restrictions on a single
variable might not be sufficient to distinguish different structural shocks from separate models. 't
Although Elbourne and Ji (2019) re-examine a common way of identifying unconventional mon-
etary policy shocks and are interested in the distinction of different structural shocks rather than
different transmission channels of one and the same structural shocks, pundits may nevertheless
question our approach of identifying the two transmission channels in separate models.

For this reason, we replicate our main results, while identifying oil supply shocks propagated
through AD and AS, respectively, in one and the same model. Note that, in this alternative
setting, the two channels are orthogonal by construction. On average over the sample period,
oil supply shocks propagated through AD will thus be contemporaneously uncorrelated with oil
supply shocks propagated through AS. By comparing the results across identifying approaches,
we investigate whether opposing sign restrictions on the impulse response functions of the U.S.
price level, as in Table 1, are sufficiently informative to disentangle the AD from the AS channel.

Table 4 summarizes the sign restrictions on the impulse response functions for identification
within a single VAR model with six variables. The sign restrictions for domestic macroeconomic
shocks are the same as in Table 1. In contrast to our baseline identifying scheme, however, we
now identify two oil supply shocks within the same VAR model that differ only by the sign
restriction imposed on the impulse response function of the U.S. CPI in order to be consistent

with a propagation through AD and AS, respectively.'? In addition, we summarize all kinds of

"1n particular, Elbourne and Ji (2019) show that sign restrictions on the central bank’s balance sheet are
uninformative, when distinguishing unconventional monetary policy from other financial shocks, and that an
otherwise identical VAR model with a series of random numbers in place of central bank assets yields qualitatively
and quantitatively identical unconventional monetary policy shock series.

12 Jarocinski and Karadi (2018) use a similar approach to disentangle conventional monetary policy shocks from
news shocks associated with central bank announcements. Note that, also in this case, the authors are interested
in identifying separate structural shocks rather than different transmission channels of one and the same shock.
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oil demand shocks in a residual category without an economic interpretation.'?

4.1.1 Prevalence of propagation channels

Figure 6 plots quarterly averages of the point-wise medians of oil supply shock series transmit-
ted through AD and AS, respectively. In contrast to Figure 2, the two shock series are now
orthogonal by construction. Interestingly, we find that oil supply shocks propagated through
the AD channel were especially prevalent in the late 1970s and 1980s, whereas oil supply shocks

propagated through the AS channel dominated in the 1990s and after 2000, in particular.

4.1.2 Impulse response analysis

The fact that we literally identify two different structural shocks rather than two transmission
channels of one and the same structural shock implies that the shock series in Figure 6 may
yield entirely different impulse response functions. Figure 7 plots the impulse responses of the
global oil market and U.S. domestic variables to each of the two oil supply shocks. Consider
first Panel A. The impulse responses in the first line indicate that oil supply shocks propagated
through AD have a quantitatively smaller effect on the real price of crude oil than oil supply
shocks propagated through AS. While the probability masses covered by the error bands for oil
production in the second line are very similar, the pointwise median response plotted as a solid
black line indicates a clustering of models at different ends of the impulse response distribution.
In light of the relative prevalence of AD-propagated (AS-propagated) oil supply shocks in the
1980s (1990s and 2000s) in Figure 6, the impulse responses of oil production and prices in Figure
7 are consistent with the finding in Baumeister and Peersman (2013a) that the price elasticities
of crude oil supply and demand decreased after mid-1980, indicating a stronger response of
crude oil prices relative to production.

Despite the differences in the impulse response functions of the global oil market variables,
we continue to find very similar responses for U.S. domestic variables in Panel B. The impulse
response functions of U.S. industrial production and the CPI are in line with the sign restrictions
in Table 4 by construction. The response of industrial production is somewhat more pronounced
for oil supply shocks propagated through the AD channel, whereas the (cumulated) response of

the CPI (inflation) is much more pronounced and immediate for oil supply shocks propagated

13With a single model, it is not possible to distinguish global aggregate demand shocks from other oil demand
shocks without increasing the number of variables. At the same, it is less crucial, as the two transmission channels
of oil supply shocks are now modeled explicitly.
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through the AS channel. While the former difference is marginal, the latter difference is sta-
tistically significant by construction. In both cases, the (spliced) FFR decreases (marginally)

significantly after three to six months.

4.1.3 Variance decompositions

Table 5 reports the shares of either oil supply shock to the forecast error variance (FEV) of
the global oil market and U.S. macroeconomic variables. Similar to the FEVD for two separate
models in Table 2, we find that oil supply shocks propagated through AD contribute relatively
more to the FEV of U.S. industrial production, especially during the first year, while oil supply

shocks propagated through AS contribute two to ten times more to the FEV of the U.S. CPI.

4.2 Horizon of sign restrictions

While imposing sign restrictions on the impact response of crude oil production and the real
price of oil in order to identify oil supply shocks is standard in the literature, we need to ensure
the robustness of our results with respect to the horizon for which we impose sign restrictions
on the responses of U.S. macroeconomic variables to an oil supply shock propagated through
aggregate demand (AD) and aggregate supply (AS), respectively.

Figures A.2 and A.3 replicate the impulse response functions (IRFs) in Figure 3, where the
sign restrictions on the cumulated IRFs of (the month-on-month growth rate of) U.S. indus-
trial production (IP) and CPI are imposed after three and twelve months, respectively, rather
than after six months. The corresponding forecast error variance decompositions (FEVDs) are
reported in Tables A.1 and A.2.

Consider first the IRFs in Figures A.2 and A.3. It is reassuring that a change in the timing of
the identifying restrictions in Table 1 affects neither qualitatively nor quantitatively the IRFs of
the oil market variables in Panel A. With regard to the IRFs of U.S. macroeconomics variables,
two effects are worth mentioning. Relative to our baseline specification with h = 6, imposing
the sign restrictions on U.S. IP and CPI after three months implies a sharper distinction of
propagation channels, as both the drop in the CPI following an AD-propagated oil supply shocks
occurs immediately, while the hump-shaped increase in the CPI following an AS-propagated oil
supply shock fades more quickly. Imposing the sign restrictions after twelve months instead, the
economic outlook becomes more pessimistic. In Panel B of Figure A.2, the cumulated IRFs of

the growth rate of IP fall by more and take longer to recover relative to our baseline specification
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with i = 6.14

Consider now the FEVDs in Tables A.1 and A.2. Imposing the sign restrictions on U.S.
variables after three (twelve) months, lowers (raises) the contribution of oil supply shocks to
the FEV of the real price of oil and raises (lowers) the contribution to the FEV of global real
economic activity for either propagation channel at all forecast horizons (see Panel A). The
differences in Panel B appear less systematic. With regard to the overlap of the 16th and
84th percentiles across specifications, the horizon for which we impose sign restrictions on the

responses of U.S. macroeconomic variables does not seem to affect our qualitative results.

4.3 Alternative economic activity measures

Given that it misses services and measures output rather than value added, industrial production
may be criticized for being a poor proxy for real economic activity. For this reason, we replicate
our main results for two alternative measures of real economic activity, namely the U.S. civilian
unemployment rate and the Chicago Fed National Activity Index (CFNAI).!> The CFNAI
corresponds to the index proposed by Stock and Watson (1999), which has been found to
provide a useful gauge on current and future U.S. economic activity and inflation.

Figures A.4 and A.5 replicate the IRFs in Figure 3, where U.S. IP has been replaced by the
CFNALI and the civilian unemployment rate, respectively, and the sign restrictions in Table 1
have been adjusted accordingly. The corresponding FEVDs are reported in Tables A.3 and A 4.

Consider first the IRFs in Figures A.4 and A.5. Substituting the CFNAI or the civilian
unemployment rate for economic activity has virtually no effect on the IRF's of the oil market
variables in Panel A, while there are only minor effects on the U.S. CPI and the policy rate in
Panel B. Despite the fact that the sign restrictions on all U.S. variables are imposed after six
months only, the CFNAI decreases on impact in response to an oil supply shock propagated
through both AD and AS, where the latter effect is quantitatively stronger. The civilian unem-
ployment rate increases in a hump-shaped fashion for either propagation channel. Again, the
response is quantitatively more pronounced for AD-propagated oil supply shocks. This is not
surprising, given that the CFNAI contains a forward-looking component, whereas the unem-

3

ployment rate is slow-mowving. For all specifications, the “no channel” benchmark represent a

convex combination of the impulse responses to AD- and AS-propagated oil supply shocks.

Varying h has no effect on the “no channel” benchmark, where no identifying restrictions are imposed on
U.S. macroeconomic variables.

5The corresponding FRED Economic Data identifiers are UNRATE and CFNAL
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Consider now the FEVDs in Tables A.3 and A.4. Panel A suggests somewhat larger (smaller)
contribution of AS-propagated oil supply shocks to the FEV of the real oil price (oil production).
Given that the latter finding carries over to the “no channel” benchmark, it seems to be driven by
the reduced form of the VAR model rather than by our identifying restrictions. In Panel B, the
contribution of oil supply shocks propagated through either channel to the FEV of the CFNAI
is in the ballpark of that for AIP, whereas the contribution to the FEV of the unemployment
rate is still lower. Varying the measure of real economic activity has no discernible impact on
the FEVDs of the CPI and the (spliced) effective FFR, albeit the contribution of AS-propagated
oil supply shocks to the FEV of ACPI is somewhat higher for CFNAI, while the contribution of
AD-propagated oil supply shocks to the FEV of FFR is somewhat lower for both CFNAI and

the unemployment rate than for the specification with AIP.

5 Conclusion

We investigate how oil supply shocks are transmitted to the U.S. economy. Imposing a combi-
nation of sign and zero restrictions (Arias et al., 2018) as well as elasticity bounds (Kilian and
Murphy, 2012, 2014), we identify an oil supply shock propagated through aggregate demand
(AD) and aggregate supply (AS), respectively, which i. raises the real price of crude oil and
lowers world petroleum production contemporaneously and ii. reproduces the impulse response
patterns of a domestic AD and AS shock in U.S. macroeconomic aggregates with a delay.

Although the oil supply shocks identified for either channel are correlated by construction,
we find interesting differences in their contribution to the forecast error variances (FEVs) of
U.S. industrial production and consumer price inflation. While the contribution of oil supply
shocks is generally moderate, in line with prior informal evidence, shocks propagated through
the AD channel explain between 1.4 and 5.7% of the FEV of the growth rate of industrial
production, whereas shocks propagated through the AS channel contribute between 2 and 6.8%
to the FEV of CPI inflation. The latter finding can be attributed to the direct effect of oil prices
on the energy component of the U.S. CPI and largely disappears once we investigate the CPI
less energy instead. Moreover, we find quantitative and qualitative differences in the cumulative
effects of oil supply shocks propagated through either channel during selected historical episodes
such as the early 1980s recession and the oil price surge of 2003—2008, for example.

In our benchmark specification, we do not decompose fluctuations in oil supply into mutually
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orthogonal “channels” (a.k.a. “shocks”), as these channels may operate simultaneously most of
the time. Instead, we estimate separate models for each channel in order to allow for a nonzero
correlation between oil supply shocks propagated through AD and oil supply shocks propagated
through AS. Accordingly, we focus on the relative contribution of oil supply shocks propagated
through AD and AS, respectively, to the FEV of U.S. macroeconomic aggregates.

When identifying two different oil supply shocks in one and the same model as a robustness
check, our main results go through, although the resulting shock series are mutually orthogonal
by construction. We interpret this as evidence that our separating sign restrictions on U.S. CPI
are sufficiently informative to distinguish oil supply shocks propagated through AD from oil

supply shocks propagated through AS (see Elbourne and Ji, 2019).
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Figures and Tables

Table 1: Sign restrictions on impulse response functions

AD AS MP Propagation global BC

AD, AS shock R
Aoil production 0 0 0 1 (0) 1 (0)
real oil price 0 0 0 +(0) +(0) 1 (0)
real econ. activity 0 0 0 1 (0) 1 (0)
AIP +(0=6) 1 (0-6) | (0-06) )
ACPI LO-6) 1t(0-6 L(0-6 LT
spliced FFR L(0-6) 1t(0-6) 1(0-6)

Notes: Oil production, the industrial production index, and the CPI enter in monthly growth rates.
Sign restrictions on the responses of the industrial production index and the CPI are imposed
on cumulated impulse response functions. The period for which we impose sign restriction is
indicated in parenthesis. “Propagation AD, AS” indicates separate structural models and “},1”
the corresponding sign restrictions. For the “No channel” benchmark, no sign restrictions are

imposed on U.S. macroeconomic variables in case of the oil supply shock.
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Figure 1: Quarterly averages of monthly U.S. macroeconomic shock series associated with each
propagation channel or no channel
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Figure 2: Quarterly averages of monthly oil supply shock series associated with each propagation
channel or no channel
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Figure 3: Impulse responses to oil supply shocks propagated through AD, AS, or no channel
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model. For the sign restrictions, see
Table 1.
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Table 2: Forecast error variance decomposition (FEVD): Baseline specification (in percent)

h AD propagation AS propagation No channel

Panel A: global oil market variables

g 0 3.37 (0.62, 10.27) 21.96 (7.73, 45.99) 8.37 (1.55, 37.39)
=5 6 3.70 (0.81, 9.52) 20.69 (10.81, 40.21) 9.72 (1.54, 32.17)
= § 12 3.76 (1.18, 9.67) 20.11 (10.26, 36.66) 9.52 (1.89, 29.01)

Y 3.61 (1.18, 9.04) 18.61 (8.32, 33.53) 9.01 (2.05, 25.54)

5 0 69.27 (14.20, 97.13)  55.70 (10.16, 90.39)  57.70 (9.30, 93.65)
3 § 6 62.15 (13.44, 86.40)  49.48 (10.08, 80.80)  52.61 (9.42, 83.45)
47g 12 57.22 (12.69, 79.08) 46.01 (9.59, 74.43) 48.11 (9.54, 76.65)

2, 24 55.39 (12.90, 75.73) 44.43 (9.65, 71.13) 46.59 (9.49, 73.97)
g . 0 24.61 (1.60, 72.35) 12.19 (1.19, 40.71) 19.06 (1.59, 54.29)
§ E 6 20.19 (2.07, 54. 69) 5.98 (0.96, 24.26) 11.82 (1.47, 39.55)
= € 12 18.11 (2.25, 52.58) 5.36 (1.22, 22.62) 10.33 (1.67, 37.21)
ZF 94 1819 (2.39, 53.69) 6.96 (1.55, 25.89) 11.18 (2.12, 39.30)

Panel B: U.S. macroeconomic variables
o, 0 1.38 (0.31, 2.80) 0.81 (0.10, 2.10) 0.96 (0.14, 2.68)
2 6 2.84 (1.59, 4.47) 1.94 (0.98, 3.20) 2.50 (1.31, 4.31)
12 5.01 (3.56, 6.93) 3.73 (2.57, 5.35) 4.55 (2.89, 6.71)
24 5.67 (4.05, 7.61) 4.17 (2.96, 5.84) 5.05 (3.35, 7.34)
A 0 0.17 (0.02, 0.77) 1.98 (0.23, 5.67) 0.54 (0.03, 4.48)
© 6 2.79 (1.37, 4.95) 5.29 (2.41, 11.56) 3.69 (1.72, 8.78)
< 12 4.37 (2.60, 7.14) 6.30 (3.37, 12.28) 5.41 (2.61, 10.07)
24 5.36 (3.31, 8.41) 6.78 (3.89, 12.28) 6.25 (3.36, 10.85)

spliced
FFR
(@)

24

0.09 (0.01, 0.43)
2.16 (0.70, 4.80)
3.29 (1.01, 7.32)
4.77 (1.34, 10.05)

0.11 (0.01, 0.52)
1.12 (0.35, 2.77)
1.68 (0.54, 4.46)
2.24 (0.65, 6.85)

0.11 (0.01, 0.50)
1.55 (0.51, 4.08)
2.48 (0.74, 6.41)
3.29 (0.94, 8.95)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD
contributions are reported in parentheses. Each column represents a different structural
VAR model. For the sign restrictions, see Table 1.
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Figure 4: Impulse responses to oil supply shocks propagated through AD, AS or no channel:

Specification with CPI less energy

AD propagation

AS propagation

No channel

Panel A: Global oil market variables
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model. For the sign restrictions, see

Table 1.
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Table 3: Forecast error variance decomposition (FEVD): Specification with CPI less energy (in

percent)
h AD propagation AS propagation No channel
Panel A: global oil market variables
o O 6.32 (1.56, 21.67)  38.90 (11.43, 65.31)  10.57 (2.30, 43.44)
= 'é 6 7.22 (1.40, 20.33) 30.05 (7.93, 56.02) 9.84 (1.64, 34.95)
= — 12 7.21(1.80, 19.31) 25.89 (7.68, 50.69) 9.38 (1.91, 31.28)
© 24 657 (1.86, 18.26) 24.09 (6.04, 45.00) 8.98 (2.10, 26.64)
‘a 0 67.27 (20.18,96.39) 12.04 (0.67, 51.51)  51.39 (7.36, 92.85)
5 § 6 60.73 (19.00, 86.95)  11.69 (2.16, 46.85) 47.05 (7.57, 83.90)
472 12 56.27 (17.84, 80.29)  11.47 (2.83, 43.92)  43.38 (7.46, 77.99)
2. 24 53.82(17.71, 77.09) 11.62 (3.36, 42.32) 41.22 (7.84, 75.22)
g .. 0 1856 (1.57,63.38)  30.08 (4.77, 62.51)  21.54 (2.50, 64.81)
ST 6 1247 (1.31,49.20)  14.82 (2.08,43.36)  13.26 (1.48, 50.76)
= § 12 11.89 (1.60, 46.35) 15.22 (2.92, 42.96) 13.13 (1.65, 47.63)
S % 24 12.32(1.79,47.65)  18.81 (3.41,43.92)  14.47 (2.14, 48.66)
Panel B: U.S. macroeconomic variables
o 0  1.23(0.34,2.47) 0.24 (0.02, 1.18) 0.95 (0.14, 2.33)
2 6 2.61 (1.48, 4.30) 1.82 (1.02, 2.94) 2.50 (1.27, 4.39)
12 4.77 (3.26, 6.74) 3.40 (2.38, 5.29) 4.39 (2.85, 6.57)
24 5.30 (3.65, 7.39) 4.11 (2.84, 6.13) 5.00 (3.29, 7.36)
R o0 0.19 (0.02, 0.69) 0.54 (0.14, 1.26) 0.24 (0.03, 0.87)
55 6 418(223,6.65) 1.91 (0.98, 3.38) 3.91 (1.86, 6.42)
Z S 12 4.49 (288, 6.77) 2.49 (1.57, 3.75) 4.28 (2.39, 7.05)
24 5.21 (3.09, 8.85) 2.69 (1.70, 4.18) 4.94 (2.58, 9.05)
B 0 0.10 (0.01, 0.44) 0.10 (0.01, 0.37) 0.10 (0.01, 0.46)
= E 6 1.65 (0.44, 4.01) 0.83 (0.34, 1.96) 1.64 (0.47, 3.97)
2 12 2.34 (0.62, 6.22) 1.43 (0.50, 4.17) 2.40 (0.68, 6.56)
24 3.53 (1.02, 9.15) 2.41 (0.86, 5.71) 3.85 (0.99, 9.71)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD
contributions are reported in parentheses. Each column represents a different structural
VAR model. For the sign restrictions, see Table 1.
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Figure 5: Historical decomposition of U.S. macroeconomic variables: Cumulative effects of oil

supply shocks propagated through AD, AS or no channel
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Table 4: Sign restrictions on impulse response functions: Single VAR model

Prop. Prop oil
AD AS MP AD AS demand

AQil Production 0 0 0 4 (0) 1(0) 1(0)
log(real OilP) 0 0 0 1(0) 1(0) 1(0)
Kilian WD 0 0 0 1(0) 1 (0)

AIP 1(0=6) L(0-6) (-6 1(6) 1 (6)

ACPI L(0-6) 1(0-6) L(0-6) 1(6) 1(6)

spliced FFR 1(O0—6) 1(0—6) 1(0—6)

Notes: Oil production, the industrial production index, and the CPI enter in monthly growth rates.
Sign restrictions on the responses of the industrial production index and the CPI are imposed on
cumulated impulse response functions. The period for which we impose sign restriction is indicated
in parenthesis. “Prop. AD” and “Prop. AS” indicate mutually orthogonal shocks within a single
structural VAR model and “},1” the corresponding sign restrictions.

Figure 6: Quarterly averages of monthly oil supply shock series based on a single VAR model
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Figure 7: Impulse responses to oil supply shocks propagated through AD and AS: Single VAR
model
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Notes: The solid lines represent pointwise median responses. The dark- and
light-shaded areas represent pointwise 16th and 84th and 5th and 95th per-
centiles, respectively, of the posterior distributions of impulse response func-
tions. Each column represents a mutually orthogonal shock based on a single
structural VAR model. For the sign restrictions, see Table 4.
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Table 5: Forecast error variance decomposition (FEVD): Single VAR model (in percent)

h

AD propagation

AS propagation

Panel A: global oil market variables

0
6
12
24

real
oil price

A oil

production

real econ
activity
D

0.67 (0.14, 2.61)
3.14 (0.77, 5.63)
4.28 (1.20, 7.84)
4.87 (1.72, 10.00)

99.67 (0.11, 99.93)
88.21 (1.14, 91.16)
81.23 (2.58, 84.19)
78.05 (3.37, 81.21)

0.10 (0.01, 85.24)
0.86 (0.40, 62.88

1.78 (0.91, 57.66

33.41 (1.86, 61.19)
16.87 (6.35, 45.34)
14.58 (6.85, 34.48)
14.58 (5.21, 23.96)

0.26 (0.01, 99.37)
1.59 (0.86, 89.68)
2.66 (1.62, 81.99)
3.19 (1.90, 79.04)

32.40 (0.11, 62.38)
14.15 (0.56, 38.03)
13.91 (1.34, 40.36)
15.26 (1.58, 44.59)

( )
1.32 (0.59, 58.90)
( )

Panel B: U.S. macroeconomic variables

o 0  1.87(0.28, 2.79) 0.14 (0.04, 1.58)
p 6 2.95 (1.41, 4.24) 1.95 (0.90, 3.56)
12 4.76 (3.36, 6.34) 3.88 (2.45, 5.52)
24 4.82 (3.83, 7.33) 4.34 (2.98, 5.79)
= 0  0.34(0.04,0.81)  4.78 (0.15, 10.08)
O 6  1.88 (0.91, 3.66) 7.52 (1.50, 14.85)
< 12 2.79 (1.74, 5.01) 8.72 (2.13, 14.13)
24 4.08 (2.46, 6.61) 8.54 (2.98, 13.57)

T 0 0.10(0.01,0.52) 0.17 (0.02, 0.80)
26 171(0.73,4.15) 1.21 (0.40, 1.99)
27 12 2.80 (0.98, 4.83) 2.15 (0.98, 4.50)

24 4.01 (1.45, 8.34) 2.66 (1.04, 5.22)

Notes: Median contributions to FEVD across all admissible
candidate models for a forecast horizon of h months. 16th and
the 84th percentiles of the posterior distributions of FEVD con-
tributions are reported in parentheses. Each column represents
a mutually orthogonal shock based on a single structural VAR
model. For the sign restrictions, see Table 4.
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Online Appendix Further Figures and Tables

Figure A.1: Historical decomposition of spliced FFR: Cumulative effects of oil supply shocks
propagated through AD, AS or no channel
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Figure A.2: Impulse responses to oil supply shocks propagated through AD, AS or no channel:
Sign restrictions on h = 3
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model.
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Table A.1: Forecast error variance decomposition (FEVD): Sign restrictions on h = 3 (in

percent)

AD propagation

AS propagation

No channel

Panel A: global oil market variables

real
oil price

A oil
production

real econ.
activity
(@)

1.39 (0.24, 3.92)
1.44 (0.31, 4.20)
1.90 (0.65, 5.47)
2.42 (0.84, 6.96)

58.80 (9.18, 96.26)
52.01 (9.17, 86.18)
48.02 (9.53, 78.90)
46.30 (9.62, 75.77)

39.79 (2.64, 83.51)
34.21 (3.43, 67.49)
30.20 (3.28, 63.04)
29.15 (3.35, 61.54)

13.40 (4.13, 33.75)
13.33 (5.39, 29.06)
13.09 (4.54, 27.38)
11.36 (3.85, 25.44)

58.27 (9.90, 93.05)
52.42 (10.64, 83.11)
48.16 (9.85, 76.53)
46.60 (10.13, 73.68)

17.48 (1.48, 53.02)
10.25 (1.19, 35.27)
9.17 (1.51, 33.92)
9.72 (1.90, 36.03)

9.64 (1.81, 38.27
9.63 (2.01, 34.89
9.23 (2.59, 31.52
8.35 (2.44, 27.00

~— — —

52.02 (6.89, 92.52)
A7.57 (7.52, 82.54)
44.09 (7.88, 75.67)
42.57 (7.96, 72.60)

18.58 (1.95, 60.57
11.91 (1.75, 44.25
10.80 (1.98, 41.09
11.49 (2.50, 42.93

— — — —

Panel B: U.S. macroeconomic variables

A CPI A TP
o o

spliced
FFR
(@)}

24

1.28 (0.25, 2.83)
3.09 (1.74, 4.81)
5.45 (3.77, 7.43)
6.19 (4.40, 8.48)

0.15 (0.01, 0.66)
3.09 (1.62, 5.07)
4.77 (2.72, 7.33)
5.77 (3.55, 9.01)

0.09 (0.01, 0.41)
2.58 (0.87, 5.38)
3.73 (1.26, 8.25)
4.87 (1.72, 10.71)

0.88 (0.18, 2.22)
2.03 (1.14, 3.50)
4.16 (2.64, 5.79)
4.55 (3.13, 6.53)

0.82 (0.06, 4.17)
3.84 (1.98, 8.45)
5.35 (2.89, 9.59)
6.03 (3.58, 9.98)

0.11 (0.01, 0.45)
1.22 (0.42, 3.26)
1.77 (0.59, 5.17)
2.87 (0.76, 7.20)

0.91 (0.15, 2.38
2.41 (1.21, 4.07
4.42 (2.86, 6.48
4.94 (3.40, 7.22

~— — — —

0.56 (0.05, 4.57)
3.95 (1.73, 9.80)
5.58 (3.04, 10.87)
6.38 (3.72, 11.60)

0.13 (0.01, 0.48)
1.67 (0.54, 4.12)
2.39 (0.72, 6.44)
3.32 (0.90, 9.77)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD

contributions are reported in parentheses.
VAR model.
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Figure A.3: Impulse responses to oil supply shocks propagated through AD, AS or no channel:

Sign restrictions on h = 12
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model.
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Table A.2: Forecast error variance decomposition (FEVD): Sign restrictions on h = 12 (in
percent)
h AD propagation AS propagation No channel
Panel A: global oil market variables
o 0 4.66 (0.89, 13.05) 30.76 (8.78, 58.68) 9.40 (1.52, 39.23)
= 'é 6 5.25 (0.95, 13.34) 30.45 (13.27, 51.64)  10.00 (1.55, 33.81)
= — 12 4.82(1.41, 13.35) 28.45 (12.52, 45.19)  9.17 (1.73, 30.86)
© 24 4.30 (1.53, 13.05) 25.93 (12.25, 42.65)  8.73 (2.10, 29.32)
E 0 70.88 (21.38,97.07) 55.73 (10.01, 90.43)  55.81 (9.87, 94.39)
3 § 6 63.03 (19.68, 87.01)  49.89 (10.05, 80.86)  50.58 (9.71, 83.25)
<472 12 57.16 (18.44, 79.39) 46.58 (9.26, 73.94)  46.09 (9.93, 76.26)
8, 24 55.08 (18.12, 76.29) 43.85 (9.24, 71.15)  44.35 (10.27, 73.34)
g .. 0 21.36 (1.29, 62.50) 5.91 (0.46, 28.06) 19.01 (1.91, 57.91)
§ S 6 15.98 (1.24, 48.57) 2.92 (0.67, 15.06) 12.19 (1.61, 41.27)
= '*§ 12 14.60 (1.44, 45.66) 3.47 (1.04, 14.74) 11.38 (1.79, 38.75)
& 24 15.27 (1.70, 45.25) 4.01 (1.32, 16.91) 12.39 (1.94, 40.01)
Panel B: U.S. macroeconomic variables
A 0 1.49 (0.45, 2.95) 1.04 (0.10, 2.17) 0.97 (0.14, 2.44)
2 6 3.05 (1.73, 4.70) 2.13 (1.23, 3.44) 2.44 (1.27, 4.06)
12 4.88 (3.25, 6.79) 3.78 (2.46, 5.36) 4.48 (2.88, 6.54)
24 5.31 (3.82, 7.48) 4.19 (3.10, 5.75) 4.93 (3.32, 7.11)
~ 0 0.26 (0.02, 1.30) 3.32 (0.37, 8.33) 0.59 (0.05, 4.81)
o 6 3.16 (1.73, 5.33) 8.28 (2.83, 15.96) 3.98 (1.81, 9.84)
< 12 4.55 (2.78, 7.13) 8.24 (3.38, 15.18) 5.35 (3.06, 10.66)
24 5.55 (3.54, 8.78) 8.53 (3.89, 14.31) 6.40 (3.73, 11.21)
T 0 0.10 (0.01, 0.40) 0.18 (0.02, 0.63) 0.11 (0.01, 0.50)
= E 6 1.98 (0.57, 4.65) 0.93 (0.32, 1.91) 1.65 (0.54, 4.18)
& 12 3.11 (0.79, 7.59) 1.28 (0.44, 3.06) 2.33 (0.72, 6.71)
24 4.55 (1.35, 10.85) 1.80 (0.71, 4.71) 3.49 (0.92, 9.10)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD

contributions are reported in parentheses.
VAR model.
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Figure A.4: Impulse responses to oil supply shocks propagated through AD, AS or no channel:

Specification with CFNAI

AD propagation

AS propagation

No channel

Panel A: Global oil market variables
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model.
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Table A.3: Forecast error variance decomposition (FEVD): Specification with CFNAI (in per-
cent)
h AD propagation AS propagation No channel
Panel A: global oil market variables
o 0 3.22(051,10.21)  29.01 (9.53, 55.41)  8.68 (1.2, 39.33)
= ‘é 6 3.19 (0.52, 8.72) 24.03 (11.19, 47.97) 8.32 (1.59, 31.91)
212 3.29(1.01,820)  21.09 (10.09, 42.58)  8.54 (2.09, 28.39)
© 24 3.17(1.17,8.30) 17.80 (8.19, 36.44) 7.96 (2.03, 26.38)
‘a 0 64.43 (14.80, 95.12)  41.31 (5.73, 84.13)  49.34 (6.31, 93.45)
5 § 6 57.90 (14.39, 84.27)  37.60 (6.43, 75.19) 44.16 (6.78, 84.03)
<4732 12 5240 (13.29, 77.86) 34.86 (6.71, 68.95)  41.06 (7.31, 76.53)
8. 24 51.09 (13.45, 74.87) 33.66 (6.68, 66.65)  39.60 (7.57, 73.35)
g .. 0 3095 (2.56, 72.18) 14.60 (2.12, 42.82)  21.52 (1.42, 62.93)
% S 6 24.44 (3.16, 57.33) 7.70 (1.38, 25.06) 12.37 (1.38, 45.39)
= § 12 22.31 (2.84, 54.36) 7.37 (1.61, 23.42) 11.88 (1.61, 44.29)
£ 24 22.95 (3.05, 54.26) 9.13 (1.78, 27.18) 12.60 (1.85, 44.36)
Panel B: U.S. macroeconomic variables
2 0  1.28(0.29, 2.41) 0.62 (0.08, 1.66) 0.87 (0.17, 2.02)
E 6 3.61 (1.99, 6.00) 2.22 (1.14, 3.87) 2.83 (1.32, 5.09)
@) 12 4.77 (3.20, 7.25) 3.22 (1.96, 4.95) 4.15 (2.34, 6.36)
24 5.88 (3.60, 9.74) 3.80 (2.43, 6.00) 4.93 (2.85, 7.83)
= 0 0.20 (0.02, 0.88) 2.76 (0.35, 8.11) 0.58 (0.04, 4.64)
© 6 2.99 (1.68, 5.12) 6.76 (2.76, 14.82) 4.05 (1.68, 9.48)
< 12 4.25 (2.61, 7.24) 7.28 (3.53, 14.32)  5.62 (2.80, 10.40)
24 5.12 (3.20, 8.71) 7.75 (3 93, 13.54) 6.30 (3.49, 11.24)
B 0 0.09 (0.01, 0.39) 0.13 (0.01, 0.53) 0.10 (0.01, 0.46)
S 6 1.81(0.60, 4.68) 0.90 (0.29, 2.34) 1.45 (0.48, 4.20)
& 12 2.54 (0.80, 7.10) 1.30 (0.51, 3.99) 2.34 (0.73, 6.48)
24 4.08 (1.25, 9.70) 2.08 (0.59, 5.74) 3.48 (0.92, 8.18)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD

contributions are reported in parentheses.
VAR model.
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Figure A.5: Impulse responses to oil supply shocks propagated through AD, AS or no channel:
Specification with unemployment rate
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Panel A: Global oil market variables
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Notes: The solid lines represent pointwise median responses. The dark- and light-shaded areas represent
pointwise 16th and 84th and 5th and 95th percentiles, respectively, of the posterior distributions of impulse
response functions. Each column represents a different structural VAR model.
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Table A.4: Forecast error variance decomposition (FEVD): Specification with unemployment
rate (in percent)

h AD propagation AS propagation No channel

Panel A: global oil market variables

0 3.35 (0.72, 9.33) 22.52 (6.18, 45.94) 9.22 (1.81, 36.50

® ( ( )
= 'é 6 3.20 (0.61, 7.73) 18.42 (7.81, 37.80) 9.16 (1.47, 29.55)
2 — 12 3.38 (1.04, 8.34) 17.86 (8.45, 34.38) 9.48 (1.98, 27.43)
© 24 343 (1.23, 8.64) 15.98 (6.64, 31.51) 8.20 (2.05, 23.34)
‘a 0 56.86 (7.54, 96.78)  48.10 (6.26, 92.63) 44.53 (5.95, 93.98)
= § 6 51.28 (7.50, 86.58)  43.33 (6.94, 83.37) 41.08 (6.63, 84.83)
< g 12 47.34 (7.63, 78.70) 40.28 (7.45, 76.54) 37.00 (7.13, 76.74)
2, 24 45.10 (7.91, 75.20) 38.21 (7.74, 73.18) 35.74 (7.39, 73.45)
g .. 0 3597 (2.24, 78.88)  14.94 (2.43, 43.96) 22.09 (1.61, 64.07)
% E 6 29.70 (2.99, 60.57) 7.52 (1.32, 27.07) 13.32 (1.41, 48.37)
= § 12 26.93 (3.03, 56.60) 6.99 (1.77, 25.54) 12.74 (1.52, 44.79)
g 24 27.31 (3.35, 58.20) 8.02 (1.85, 27.66) 13.65 (2.04, 43.99)
Panel B: U.S. macroeconomic variables
g 0 0.13 (0.01, 0.58) 0.11 (0.01, 0.44) 0.14 (0.01, 0.56)
é 6 2.21 (0.73, 4.90) 0.87 (0.29, 2.63) 1.43 (0.40, 3.87)
) 12 2.29 (0.74, 5.77) 1.10 (0.43, 3.19) 1.62 (0.48, 5.03)
24 2.63 (0.99, 5.85) 1.72 (0.58, 4.64) 2.37 (0.70, 5.97)
m 0 0.19 (0.01, 0.85) 1.83 (0.14, 5.90) 0.63 (0.05, 4.15)
©) 6 2.76 (1.33, 4.92) 4.82 (1.80, 11.43) 3.76 (1.70, 8.75)
< 12 4.44 (2.43, 7.20) 5.91 (2.69, 11.96) 5.36 (2.71, 10.26)
( ) )

24 5.45 (3.06, 8.49 6.43 (3.23, 11.41 6.14 (3.41, 11.13)

T 0 0.08(0.01,033)  0.17(0.02, 0.61) 0.11 (0.01, 0.47)
S 6 211(0554.79) 1.02 (0.38, 2.36) 1.52 (0.47, 3.57)
2712 2.99 (0.88, 7.95) 1.38 (0.53, 3.82) 2.02 (0.72, 5.56)

24 3.99 (1.11, 9.90) 1.73 (0.62, 5.10) 2.77 (0.87, 7.51)

Notes: Median contributions to FEVD across all admissible candidate models for a forecast
horizon of h months. 16th and the 84th percentiles of the posterior distributions of FEVD
contributions are reported in parentheses. Each column represents a different structural
VAR model.
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