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Literature

interactions between monetary and fiscal policy (Rossi and Zubairy
2011, Breitenlechner, Geiger, Klein 2024 and Bouscasse and Hong
2023)
proxy VAR models and contemporaneous elasticities and fiscal
multipliers (Mertens and Ravn 2014, Caldara and Kamps 2017,
Angelini et al. 2023)
Bayesian factor VAR models (Bernanke, Boivin, and Eliasz 2005, Del
Negro and Otrok 2007, Hou 2024)
economically interpretable factors (as in Belviso and Milani 2006 and
Bruns 2021)
looking at output components (Blanchard and Perotti 2002, Klein
and Linnemann 2019)
estimating missing observations (Chan, Poon, Zhu 2023, Hou 2024)
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Our approach

multiple prixies are used to identify multiple structural shocks,
in baseline model each proxy variable is only correlated with
structural shock it is designed to identify,
we allow for a small number of sign and zero restrictions.
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Proxies

Proxy Shock Source Data availability
gs proxy1 Government spending Ramey (2011), updated by Ramey and Zubairy (2018) and used

in Zeev et al. (2014)
1959Q1 - 2015Q4

gs proxy2 Government spending News13 variable from Caggiano et al. (2015), sum of revisions of
expectations from the Survey of Professional Forecasters

1981Q4 - 2023Q4

tfp proxy Income shock https://www.johnfernald.net/TFPseries 1959Q1 - 2023Q4
oil proxy1 Price shock oil price shock from Caldara and Kamps (2017) 1959Q1 - 2006Q4
oil proxy2 Price shock Diego Kanzig, oil supply surprise series, https://www.

diegokaenzig.com/data
1975Q1 - 2023Q4

tax proxy1 Tax shock shocks to personal income taxes from Mertens and Ravn (2014)
updated by Hanson et al. (2021)

1959Q1 - 2019Q4

tax proxy2 Tax shock shocks to corporate income taxes from Mertens and Ravn (2014)
updated by Hanson et al. (2021)

1959Q1 - 2019Q4

mp proxy1 Monetary policy shock daily data from Bauer and Swanson (2023), rolling/weighted sum
of last 93 days and then the average of Corsetti et al. (orthogo-
nalized)

1988Q2 - 2023Q4

mp proxy2 Monetary policy shock Jarocinski (2022) 1990Q2 - 2023Q4
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Data

quarterly data between 1959Q1 and 2023Q4
32 variables in an output factor and 30 variables in a price factor
from McCracken and Ng (2020) database
real government spending, real tax revenues and short term interest
rate (3-month Treasury Bill)
price indices are year-on-year log rate of change, output indices are
detrended using the modified Beveridge-Nelson filter
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Proxy FAVAR model with (and without) sign restrictions

Our model consists of two equations:
xt = Λf t + Λzzt + et (1)[

f t
zt

]
= A

[
f t−1
zt−1

]
+ . . . + Bϵt , (2)

We allow for stochastic volatilities of output and inflation components.

xi,t =
P∑

p=0
λj

i,pf j
t−p +

P∑
p=0

∑
k∈{1,2,3}

λk
i,pzk

i,t−p + ei,t , (3)

where ei,t ∼ N(0, σi,t) and σi,t is allowed to vary over time according to
geometric random walks:

hi,t = hi,t−1 + ξj
i,t , ξi,t ∼ N(0, Vhi,t ), (4)

where σi,t = exp(hi,t).
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Structural VAR model

y t = (f OUT
t , f INF

t , z ′
t , mt)′ (5)

These are the two factors, other three endogenous variables and nine
proxies.

y t = c + A1y t−1 + · · · + ALy t−L + Bϵt , ϵt ∼ N(0, In), (6)

B =



γ11 γ12 γ13 γ14 γ15 0 . . . 0
γ21 γ22 γ23 γ24 γ25

γ31 γ32 γ33 γ34 γ35
...

. . .
...

γ41 γ42 γ43 γ44 γ45
γ51 γ52 γ53 γ54 γ55 0 . . . 0
Φ1,1 0 . . . Φ1,4 Φ1,5 Φ1,6 0 . . . 0

0 Φ2,2 0 . . . 0 0 Φ2,7 0
0 Φ3,2 0 . . . 0 Φ3,8 0
...

...
...

...
...

. . .
...

0 0 . . . 0 Φ9,5 0 . . . Φ9,14


(7)

7 / 40



Introduction Model and Data Results Appendix

Structural VAR model

B =



γ11 γ12 γ13 γ14 γ15 0 . . . 0
γ21 γ22 γ23 γ24 γ25

γ31 γ32 γ33 γ34 0
...

. . .
...

γ41 γ42 0 γ44 γ45
γ51 γ52 γ53 γ54 γ55 0 . . . 0
Φ1,1 0 . . . Φ1,4 Φ1,5 Φ1,6 0 . . . 0

0 Φ2,2 0 . . . 0 0 Φ2,7 0
0 Φ3,2 0 . . . 0 Φ3,8 0
...

...
...

...
...

. . .
...

0 0 . . . 0 Φ9,5 0 . . . Φ9,14


(8)

Also we set γ15, γ25, γ45 negative and γ55 positive. Φ1,4 and Φ1,5 are
responsible for orthogonality conditions (!), meaning that TFP proxy and
tax or monetary policy shock are not longer orthogonal.
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Relevance indicators

Al =
[

Γl 0r×k
Φl,1 Φl,2

]
, B =

[
Γ0 0r×k

Φ0,1 Φ0,2

]
, l = 1, . . . , L, (9)

ρ = CORR(mtϵ
r ′

1,t)2 =
Φ2

0,1

Φ2
0,1 + Φ2

0,2
. (10)
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The Gibbs Sampler

Step 1 Draw factor loadings from the conditional posterior of λj
i .

Step 2 Draw stochastic volatilities hj
i,t using the auxiliary mixture sampler

of Kim et al. (1998) in combination with the precision sampler of
Chan and Jeliazkov (2009).

Step 3 Draw the initial conditions for hj
i,0 using the precision sampler of

Chan and Jeliazkov (2009).
Step 4 Draw the local and global shrinkage components λhj

i,t
and τhj

i
of the

stochastic volatilities hj
i,t using the sampler for half-Cauchy

distributions of Makalic and Schmidt (2016).
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The Gibbs Sampler

Step 5 Draw the VAR coefficients A = (c, A1, . . . , AL)′ using the
equation-by-equation approach of Carriero et al. (2019).

Step 6 Draw the contemporaneous impact matrix B with zero and sign
restrictions using the parameter transformation scheme of Hou
(2024).

Step 7 Draw the shrinkage components κ1 and κ2 of the VAR coefficients
A = (c, A1, . . . , AL)′ from truncated inverse Gamma distributions.

Step 8 Draw the common factors f j
t using the algorithm of Carter and Kohn

(1994) and following Bernanke et al. (2005).
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Common Cycles
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Common Cycles
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Common Cycles
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Common Cycles

all
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Reliability indicators for the proxies as in Mertens and
Ravn (2013) and Caldara and Herbst (2016)

gs proxy1 gs proxy2 tfp proxy oil proxy1 oil proxy2 tax proxy1 tax proxy2 mp proxy1 mp proxy2
16 quantile 0.49 0.07 0.05 0.06 0.04 0.05 0.04 0.03 0.03
median 0.53 0.11 0.08 0.09 0.06 0.08 0.07 0.05 0.05
84 quantile 0.58 0.14 0.11 0.13 0.09 0.11 0.10 0.08 0.08
mean 0.53 0.11 0.08 0.09 0.06 0.08 0.07 0.05 0.05
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Figure: Impulse response functions (positive government spending shock)
chosen output components
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Figure: Impulse response functions (positive tax shock) chosen output
components
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Figure: Spending multiplier - left panel baseline model, right panel - Angelini
correction
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Figure: Tax multiplier - left panel baseline model, right panel - Angelini
correction
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Figure: Contemporaneous elasticities for the baseline model
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Figure: Contemporaneous elasticities for Angelini correction
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Figure: Spending and tax multiplier when we further relax TFP orthogonality
condition
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Figure: Contemporaneous elasticities for the model where TFP proxy is
affecting output, tax, and monetary policy shock
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Figure: IRF1 - output shock
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Figure: IRF2 - price shock
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Figure: IRF3 - spending shock
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Figure: IRF4 - tax shock
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Figure: IRF4 - tax shock
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Figure: IRF4 - tax shock
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Figure: IRF5 - monetary policy shock
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Possible Extensions

counter factual analysis to look at monetary and fiscal interactions
(see Breitenlechner, Geiger, Klein 2024 and Bouscasse and Hong
2023)
outlier correction
interest rate factor (see Bruns 2021)
different orthogonality conditions
adding EBP (see Caldara and Herbst 2019)
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Robustness - what we did.

pre Covid sample
sample that starts in 1983
allowing for proxy correlation
estimating or not missing observations
adding or not sign restrictions
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Thank you !
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Figure: Impulse response functions (positive monetary policy shock) chosen
output components
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Figure: Impulse response functions (positive monetary policy shock) chosen
price components
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