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1 INTRODUCTION

Forecasting inflation as frequently as possible has become significantly im-
portant for both institutional and private operators in recent years. On the
one hand, a timely update of the macroeconomic projections is essential for
conducting a modern monetary policy based on the market expectations (see
Woodford (2003)); on the other hand, market participants tend to update
their expectations continuously as new information is released, and to exploit
this information to modify their investment strategies.! Since inflation data
are avallable at monthly frequency, the common approach to forecasting in-
flation is to construct models based on monthly variables that are correlated
with future inflation. Forecasts from these models can be quite accurate but
not very timely, since by construction, they do not account for any important
information that might become available within the month. One solution to
this problem is to look at financial indicators, such as movements in the yield
curve or interest rate spreads, that are available on a daily basis and that
can provide some timely information about changes in inflation expectations.
An alternative solution, which we present in this paper, is to construct an
indicator of monthly inflation using both monthly and daily data. More pre-
cisely, we propose a mixed-frequency data model that combines a monthly
core inflation index, constructed using a generalized dynamic factor model,
with daily prices of commodities and financial assets.

Factor models have become in recent years a very popular approach to
construct economic indicators since they allow us to handle the information
contained in a large number of variables in a parsimonious way (see for in-
stance Stock and Watson (2006)). In particular, the generalized dynamic
factor (GDF) models, proposed by Forni et al. (2002), can explain most of
the variability of the data at low and medium frequency by extracting a few
common components from a large set observable variables. This approach
has been recently used, for instance, to construct measures of core inflation
for the euro area by Cristadoro et al. (2005, 2008). Despite their popular-
ity, large-scale factor models present a few drawbacks when they are used to
forecast in a real time macroeconomic variables especially at short horizons.
First, because they are designed to capture the slow-moving component of
inflation, they have their best forecast accuracy at medium and long-term

I Bernanke and Kuttner (2005) study the reaction of asset prices to monetary policy
shocks, Andersen et al. (2003) show that U.S. dollar exchange-rate quotations are linked
to economic fundamentals.



horizons. Moreover, since economic data are released with different lags, fac-
tor models are characterized by an unbalanced end of sample (ragged-edge).
This problem, well known in the factor model literature, can have consid-
erable effects on the forecasting properties of the models, especially in the
short-term (see Marcellino and Schumacher (2010)).

In this paper, we propose to tackle this problem using a mixed frequency
data models where a factor model indicator, estimated with a balanced
dataset, 1s combined with relevant explanatory variables sampled at a higher
frequency, For the case of euro area inflation we focus on daily prices of rel-
evant commodities and financial assets. The choice of these variables lies in
their ability to capture changes in market expectations as well as movements
in the most volatile components on inflation, specifically energy and food,
which are highly correlated with the short-run developments of the overall
index. Furthermore, they can also anticipate the effects of changes in indi-
rect taxes or other government measures on inflation that can not be easily
captured in a pure backward-looking model. In this respect, our approach
can be seen as an efficient way of exploiting the predictive content of financial
data without altering the temporal structure of the data.

The class of mixed-frequency models we consider is the MIxed DAta Sam-
pling regression models (MIDAS), proposed by Ghysels et al. (2004, 2006).
Most of the early applications of MIDAS models were on financial data but
more recently there have been a few applications to macroeconomic variables.
Clements and Galvao (2008) and Andreou, Ghysels and Kourtellos (2010)
use a MIDAS model to forecast US quarterly macro variables, Ghysels and
Wright (2009) to track daily survey expectations of US macro variables and
Marcellino and Schumacher (2010) to produce monthly estimate of German
GDP. The use of asset prices to forecast macro variables 1s also not new in
the literature. In an extensive review Stock and Watson (2003) show that
financial variables have a statistically significant marginal predictive content
for macroeconomic variables. However, this predictive content can not be
exploited reliably and it 1s often very unstable over time. In this respect,
our mixed-frequency approach can be an effective way to exploit the infor-
mation coming from financial markets. We show this by running two real
time forecasting exercises. In the first we assess the accuracy of our mixed-

2 Another class of mixed frequency models, proposed by Mittnik and Zadrozny (2004)
and more recently by Arucha et al. (2009), is based on a state-space representation where
they use the Kalman filter to construct high frequency unobserved indicators for the low-
frequency variable.



frequency indicator in forecasting euro area inflation relative to standard
monthly models and market expectations. We show that predictions from
our mixed-frequency model outperform those of the standard benchmark
models based only on monthly variables confirming that the inclusion of the
daily variables helps to reduce the forecasting errors. In the second exercise,
we fully exploit the high-frequency structure of our models and run a daily
forecasting exercise: we compare predictions of our model with market expec-
tations, extracted from the quotes of euro area HICP future contracts. Daily
forecasts of our models are not only more accurate than those extracted from
the daily quotes of euro area HICP future contracts but also less volatile,

The paper 1s organized as follows. Section 2 reviews the link between
financial variables and inflation and describes the economic derivatives we
used In our analysis. Section 3 describes our mixed-frequency models in
details. In Section 4 we assess the forecasting ability of our models compared
with VAR models and market daily expectations. Section 5 concludes.

2 ROLE OF FINANCIAL VARIABLES

If keeping track of persistent movements in inflation is crucial to the pursuit of
price stability, it is also important for policy makers and financial operators to
monitor the evolution of current inflation in real time. This is usually done by
looking at the information embodied in high-frequency variables, such as the
vield curve, bond yields and quotes on HICP economic derivatives. Not only
are these variables forward looking and observed in real time, but also have
potentially useful information about inflation expectations. Moreover, unlike
macroeconomic data, they are not subject to any revisions. The modelling
approach based on financial variables to predict inflation goes back to the
quantity theory of money of the early nineteenth century.® However, the
empirical support for such approaches is still mixed and model dependent, as
pointed out by Stock and Watson (2003) and Ang et al. (2007).* One of the
reasons for this puzzle could lie in the different frequencies at which inflation
and financial variables are sampled. Specifically, even if daily financial data
contain useful information about current and future movements of inflation,

*The intuitions that the money stock anticipates inflation is much older but the first
model is in Fisher (1911).

4Using a factor model Forni et al. (2003) present some evidence for the euro area,
Giannone et al. (2008) for the US.



3 A TWO-STEP APPROACH TO MODEL INFLATION

3.1 Modelling long-medium term component of inflation


































































