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Abstract
(Note: I may change the scope of the paper to focus primarily on the eﬀect of ﬁscal
policy on exchange rates and interest rates, since this seems like the context in which
mixed-frequency data would have the most relevance.)

1

Background

The aim of this paper is to use a mixed-frequency data set to measure the short-run (or highfrequency) impact of U.S ﬁscal shocks on some of its trading partners. The primary contribution
I make to the existing literature is in the use of both monthly and quarterly data to measure
ﬁscal policy spillovers, thereby exploiting information that is not available in single-frequency
datasets.
Since the Great Recession there has been a resurgence of research on the eﬀects of ﬁscal
policy, and while most of the discussion has focused on the domestic-economy eﬀects, it is also
important to understand the international dimensions of a change in domestic ﬁscal policy.
Some of the relevant questions include: Do other countries beneﬁt or suﬀer from an expansion
or contraction in U.S. government spending? Is some of the potential beneﬁt of ﬁscal expansion
lost through trade and ﬁnancial ﬂows? Do spillovers eﬀects manifest primarily through trade
ﬂows or through ﬁnancial ﬂows? Indeed, some of these questions have been addressed —
both empirically and theoretically — in my own work (Nicar (2015)) and other recent papers,
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including Auerbach and Gorodnichenko (2013), Auerbach and Gorodnichenko (2016), Cook and
Devereux (2011b), Cook and Devereux (2011a), Corsetti et al. (2010), de Castro and Garrote
(2015), Faccini et al. (2015), Fujiwara and Ueda (2013). There is also work that reﬂects issues
predating the recession; the “twin-deﬁcits” hypothesis, for example, that relates current account
deﬁcits to government budget deﬁcits (Kim and Roubini (2008) and Boileau and Normandin
(2012)) or the advent of the euro and the resulting common monetary policy (Beetsma et al.
(2006) and Giuliodori and Beetsma (2005)).
As the primary focus of this paper (for now) is empirical, I will brieﬂy outline the conclusions
that emerge from prior empirical work. Most of the papers in this area look at the eﬀects of
U.S. ﬁscal shocks on an aggregate of other countries, typically large trading partners of the
U.S., with the response variables of interest including the real exchange rate, the trade balance
or current account, domestic and foreign real interest rates or interest-rate diﬀerentials, and
sometimes foreign GDP. Faccini et al. (2015), de Castro and Garrote (2015), Enders et al. (2011),
Monacelli and Perotti (2010), Kim and Roubini (2008) and Ravn et al. (2007) all ﬁnd that
increases in U.S. government spending or the primary budget deﬁcit lead to a U.S. real exchange
rate depreciation. Enders et al. (2011) and Corsetti and Müller (2006) also ﬁnd that spending
shocks decrease the terms of trade. Kim and Roubini (2008) and Corsetti and Müller (2006)
ﬁnd that increases in the primary deﬁcit have a small but positive eﬀect on the current account
or trade balance, while Monacelli and Perotti (2010) and García-Solanes et al. (2011) ﬁnd a
negative eﬀect on the trade balance. Boileau and Normandin (2012), in a multi-country study
including the U.S., ﬁnd that U.S. tax cuts increase the external deﬁcit.
A few papers have focused on the bilateral eﬀects of U.S. ﬁscal policy shocks. In Nicar
(2015), I found that the response to U.S. ﬁscal shocks was not uniform across countries: while
positive U.S. spending shocks had positive eﬀects on foreign GDP, and resulted in a negative
response of the short-term interest rate diﬀerential across countries (resulting most likely from
a rise in the short-term U.S. real interest rate), the short-run response of the trade balance and
the real exchange rate varied across countries (eventually resulting, however, in an improvement
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in the U.S. trade balance and an appreciation of the U.S. real exchange rate). My results were
consistent with those of Arin and Koray (2009), who used a diﬀerent identiﬁcation methodology
and only looked at the eﬀect on Canada. Canzoneri et al. (2003) also found that expansionary
U.S. ﬁscal shocks had positive eﬀects on foreign GDP and led to a real depreciation of the foreign
currency.
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Methodology

A common element in all of the studies mentioned above is their reliance on data sampled at
a single frequency — almost exclusively quarterly.1 Many of the variables of interest, however,
are available at higher frequency (particularly the ﬁnancial variables, though some trade data is
available monthly). The usual approach is to aggregate, through simple averaging or the use of
end-of-period values, the monthly or daily variables to match the quarterly availability of GDP,
government spending, and tax data. In doing so, it is clear that the researcher is throwing away
some of the information contained in the high-frequency variables. Ghysels (2016), in both a
numerical simulation and an empirical example, demonstrates that aggregating high-frequency
data can indeed lead to quite diﬀerent impulse responses than those estimated using a mixedfrequency vector autoregression model (VAR).2 Whether the information that is being discarded
is important for understanding the nature and dynamics of ﬁscal policy spillovers is an empirical
question, one which I aim to answer by making use of a mixed-frequency sample in my analysis.
While there are several ways one can incorporate mixed-frequency data in an empirical
analysis, I will be following the approach of Ghysels (2016), which extends the univariate mixeddata sampling (MIDAS) approach of Andreou et al. (2010) to a VAR. [Future draft will include
more discussion of alternative approaches.]
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The exception is Auerbach and Gorodnichenko (2016), which makes use of daily data.
The empirical example estimates the eﬀect of shocks to monthly U.S. industrial production, inﬂation, and
unemployment on quarterly real GDP. Compared to a VAR where all data are at quarterly frequency, he ﬁnds that
shocks to industrial production and inﬂation have a smaller immediate eﬀect on GDP which also dies out more
quickly. For unemployment shocks, however, the low- and mixed-frequency VARs largely agree.
2
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2.1

The empirical model

For reasons of both tractability and data availability, I am using in my analysis quarterly and
monthly data for the U.S, Canada, France, Germany, Japan, and the U.K. The time period
covered is the post-Bretton Woods period from 1975 to 2015 and the response variables I am
interested in are the real exchange rate, the trade balance, real interest rates, and real GDP.
The K endogenous variables in the VAR are comprised of KL low-frequency (quarterly)
variables and KH high-frequency (monthly) variables, so that KL + KH = K. Using Ghysels
(2016)’s notation,
• the low-frequency period is denoted τL ,
• within τL , there are kH = 1, . . . , m high-frequency periods
• observations on the low-frequency variables at time τL are denoted xL (τL )
• observations on the high-frequency variables within τL are denoted xH (τL , kH )
Accordingly, the expression for a MIDAS-VAR with P lags is:

x(τL ) = A0 +

P
X

Aj x(τL − j) + ε(τL ),

(1)

j=1

where





 xH (τL , 1) 


..


.


x(τL ) = 
.
x (τ , m)
 H L



xL (τL )
The diﬀerence in frequencies is accommodated by treating each high-frequency variable measured at each within-τL period as a separate endogenous variable; if the low-frequency variable
is observed after all of the high-frequency variables, the observations on the high-frequency
variables are stacked before the observations on the low-frequency variables.
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For purposes of illustration, assume KL = KH = 1, with quarterly and monthly data and
the quarterly variable is observed in the last month of the quarter. With one (quarterly) lag,
P = 1 and m = 3 and the system of equations in the VAR looks like:
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The last equation in this system (which represents the low-frequency variable) is the same as
the ADL MIDAS regression model discussed in Andreou, Ghysels, and Kourtellos (2010):

xL (τL ) =

am+1
0

+

am+1,m+1
xL (τL
1

− 1) +

m
X

am+1,k
xH (τL − 1, k) + ε(τL )m+1 .
1

(2)

k=1

A MIDAS-VAR model extends this by adding the initial three equations to the system:
these represent the high-frequency variable at each month, and allow one to estimate the highfrequency eﬀect of shocks to the low-frequency variable. Conveniently for the type of question
I am analyzing here, this is precisely what I would like to do.

2.2

Estimation

VAR models in general, and MIDAS-VAR models in particular suﬀer from a a large number of
parameters which can create problems for estimation. In univariate MIDAS models this issue
is often dealt with using distributed lag polynomials (essentially a set of non-linear restrictions
on the relationship between regression parameters), and Ghysels (2016) discusses an estimation
strategy using this approach for MIDAS-VARS. As Foroni et al. (2015) show, however, for small
diﬀerences in sampling frequency (e.g., quarterly and monthly) an unrestricted approach can
outperform the MIDAS polynomial approach in forecast accuracy (not really relevant for my
purposes) and is simpler to estimate (which is relevant for this study). The estimation approach
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is Bayesian, and described in more detail below.
The general expression for a mixed frequency VAR with P low-frequency lags is:
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Each Aa,b
j is (possibly) a sub-matrix:
• For a ≤ m and b ≤ m, Aa,b
j is (KH × KH )
• For a ≤ m and b = m + 1, Aa,b
j is (KH × KL )
• For a = m + 1 and b ≤ m + 1, Aa,b
j is (KL × KH )
• For a = m + 1 and b = m + 1, Aa,b
j is (KL × KL )
I use an Independent Normal-Wishart prior for the parameters, with the hyperparameters
speciﬁed as follows. I refer to the ﬁrst mKH equations as the “high-frequency” block and the
remaining KL equations as the “low-frequency” block.
High-Frequency Block:
Assume the high-frequency variables follow an AR(1) process. The hyperparameter λ governs the overall tightness of the prior distributions around speciﬁcation for the high frequency
process. [Prior speciﬁcation is a work in progress and may change . . . ]
• For a = 1, . . . , m and b = 1, . . . , m − 1 and j = 1, . . . , P :
E[Aa,b
j ] = 0(KH ×KH )
V[Aa,b
j ] =

λ2
1(KH ×KH )
[(j − 1)m + (m − b + a)]2
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• For a = 1, . . . , m and b = m:
a
E[Aa,b
j ] = diag(ρH )(KH ×KH )

E[Aa,b
j ] = 0(KH ×KH )
V[Aa,b
j ] =

j=1

j = 2, . . . , P

λ2
1(KH ×KH )
[(j − 1)m + a]2

j = 1, . . . , P

• For a = 1, . . . , m and b = m + 1 and j = 1, . . . , P :
E[Aa,b
j ] = 0(KH ×KL )
V[Aa,b
j ]

λ2
SHL
= ϑHL
[(j − 1)m + a]2

2
2
; i = 1, . . . , KH , j = 1, . . . , KL ]. The hyperparameter ϑ
/σjL
ϑ ∈ (0, 1) and SHL = [σiH

governs the extent to which the low-frequency data aﬀect high-frequency data and SHL
captures the diﬀerence in scaling between high- and low-frequency data.
Low-Frequency Block:
• For a = m + 1 and b = 1, . . . , m and j = 1, . . . , P
E[Aa,b
j ] = 0(KL ×KH )
V[Aa,b
j ] =

λ2
1(KL ×KH )
[(j − 1)m + (m − b + 1)]2

• For a = m + 1 and b = m + 1 and j = 1:
a
E[Aa,b
j ] = diag(ρL )(KL ×KL )

V[Aa,b
j ] =

λ2
1(KL ×KL )
m2

• For a = m + 1 and b = m + 1 and j = 2, . . . , P :
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Results

Some preliminary results are shown in the graphs below. In the legends to the graphs, “M1”
indicates the response variable at the ﬁrst month of the quarter, “M2” is the response measured
at the second month of the quarter, “M3” is the response at the last month in the quarter.
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Tentative conclusions
• Pattern of responses in mixed-frequency VAR diﬀers from VAR with aggregated data
• In most cases, it’s hard to say if the diﬀerences are signiﬁcant
• Exception is the real exchange rate, consistent with another recent study using highfrequency data

3.2

Open Questions/Future Work
• Explore diﬀerent speciﬁcations/robustness checks: Diﬀerent identiﬁcation for spending
shocks
• Try MIDAS polynomials to reduce parameters
• Interpretation: Eﬀect of shocks to high-freq variables on low-freq variables has a natural
interpretation. Eﬀect of shocks to low-freq variables on intra-period high-freq variables
harder to interpret
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