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Abstract

This Letter describes the construction of a new monthly business cycle indicator of the Irish economy. The index of

economic activity draws information from a range categories of data covering output, income, employment, external

demand and credit. A statistical method is used to extract a single factor from this panel of variables which is

common to each of the series and explains most of the variation across all the data. The index captures the

steep decline in economic activity at the height of the financial crisis and the recovery which has taken place since

2010. The weak external environment and subdued domestic demand since the beginning of 2013 is reflected in a

decline in the index over recent months. The coincident indicator can be updated regularly to provide analysts and

policymakers with a timely assessment of the current state of the economy.

1 Introduction

There is a long history of empirical evidence which
indicates that economies experience business cy-
cles. Burns and Mitchell (1946) defined these cy-
cles as consisting of expansions occurring at about
the same time in many economic activities fol-
lowed by a contraction and a revival leading into
the next phase of the cycle. Hence a characteris-
tic feature in the definition of the business cycle
is that macroeconomic data move together during
phases of downswings and upswings. As such, a
business cycle indicator can be seen as the underly-
ing latent factor driving the comovement, at busi-
ness cycle frequencies, between numerous macroe-
conomic variables.

In practise analysts and policy-makers com-

monly face two problems in trying to identify
these repetitive sequences of the business cy-
cle. First, movements in macroeconomic indicators
such as retail sales or surveys (e.g. the purchas-
ing managers’s index (PMI)) capture both under-
lying changes in their business cycle component as
well as short-run fluctuations which are mainly id-
iosyncratic, i.e. variable specific. The latter are
noise and/or measurement errors, which is irrele-
vant in assessing the underlying state of the econ-
omy. Secondly, important macroeconomic vari-
ables are available at different frequencies and are
published with varying lags. For example, Quar-
terly National Accounts data on consumption, in-
vestment and domestic demand are only released
around 90 days after the end of the reference quar-
ter. To have a more timely assessment of the
underlying state of the economy, one can look at

1Corresponding author: joelle.liebermann@centralbank.ie. The views expressed in this letter are those of the authors and
do not necessarily reflect those of the Central Bank of Ireland. We would like to thank Reamonn Lydon, Kieran McQuinn and
Gerard O’Reilly for comments on an earlier draft.

1



Conefrey and Liebermann, A Monthly Business Cycle Indicator for Ireland

monthly variables such as house prices, retail sales
and PMIs.

An extensive literature has constructed busi-
ness cycle indicators using the factor model frame-
work (see among others, Mariano and Murasawa,
2003; Stock and Watson, 1991; Altissimo et al.,
2010; Brave and Butters, 2011) which decom-
poses variables in two orthogonal unobserved com-
ponents: a common component which is driven
by unobserved factors which accounts for most of
the comovement among the variables and an id-
iosyncratic component which is driven by variable-
specific shocks.

In this Letter we use the factor model frame-
work to construct a monthly business cycle indica-
tor for the Irish economy from a panel of monthly
indicators. The panel includes variables relating
to internal demand covering the labour, credit and
the housing markets among others, as well as ex-
ternal variables. Since in real-time these variables
are released in a non-synchronous manner and with
varying publication lags, the panel has a ragged-
edge structure at the end of the sample. Hence to
provide a real-time signal to policy-makers of the
state of the economy, i.e. using the latest avail-
able information for each variable, we use the Gi-
annone, Reichlin and Small (GRS) (2008) factor
model framework that can deal with unbalanced
datasets. Furthermore, prior to estimation of the
business cycle indicator we apply a three-months
moving average filter to the (transformed to sta-
tionary) series so as to clean them from the very
short run fluctuations.

The construction of a monthly coincident busi-
ness cycle indicator, although related to, is differ-
ent from nowcasting GDP. 2 First, the motivation
for constructing such an indicator was described
in the seminal paper by Mariano and Murasawa
(2003). These authors state that “if we observe
real GDP promptly on a monthly basis, then we
do not need a monthly coincident index”. This in-
dex helps identify at a higher frequency, and hence
in a more timely manner, in which direction the
economy is headed. Secondly, in nowcasting GDP
one aims at tracking the target, i.e. GDP, whereas
with a business cycle indicator one aims at summa-
rizing/extracting the overall comovement present
in the underlying series, after the removal of mea-
surement errors, seasonal and other short-run fluc-

tuations.

2 The econometric methodol-

ogy

To set notations, let xt = (x1,t...xn,t)
′ denote the

n× 1 vector of transformed to stationary variables
from the panel of monthly indicators. In a dynamic
factor model (DFM), the vector of observables xt

is represented as the sum of two orthogonal unob-
served components: a common component which
is driven by latent factors and an idiosyncratic com-
ponent which is driven by variable-specific shocks.

The latent monthly business cycle indicator un-
derlying the comovements between the variables is
estimated as the first factor (i.e. the one explain-
ing most of the panel variation) and as such the
model reduces to a single factor model.

This model is given by:

xt = ΛBCt + ξt (1)

where BCt is the business cycle indicator, Λ is the
n× 1 matrix of loadings, and ξt is a n× 1 vector
of idiosyncratic components. The business cycle
indicator dynamics is modeled as an AR(p):

BCt = A1BCt−1 + ...+ApBCt−p + ut (2)

where A1, ..., Ap are autoregressive coefficients.

Equation (1) links the unobserved indicator to
the observed variables, with the additional assump-
tion that the idiosyncratic components are cross-
sectionally orthogonal white noises. The shock,
ut is also a white noise and is orthogonal to the
idiosyncratic components.

The estimation method is the two-step estima-
tor of Doz, Giannone and Reichlin (2011a). In a
first step the business cycle indicator in equation
(1) is extracted using principal components from a
balanced panel, i.e truncating the panel at the last
month for which all variables are available. This
also provides estimates of the loadings and the co-
variance matrix of the idiosyncratic components.
Next the parameters of equation (2) are estimated
by running a AR on the estimated business cycle
indicator. In a second step the model described by
equations (1)-(2) is cast in the state space form,

2A set of modelling tools for nowcasting GDP is used at the CBI to inform its projection exercises (see D’Agostino et al.,
2012, and Liebermann, 2012).
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and replacing the parameters by their consistent
estimates obtained from the first step, the business
cycle indicator is re-estimated recursively using the
Kalman filter and smoother.

3 The Data

To estimate the latent business cycle indicator
for the Irish economy we use a panel of 26 vari-
ables. The panel includes hard data such as retail
sales, employment, industrial production, prices
and credit among others, and soft data which in-
cludes surveys such as consumer sentiment and the
PMI. Given the openness of the Irish economy, de-
velopments in international trade have a key bear-
ing on economic prospects in Ireland. The vast
bulk of manufacturing output and a growing share
of services output is exported while goods and ser-
vices exports combined amount to more than 100
per cent of GDP. To capture the importance of
foreign demand as a driver of Irish exports, a num-
ber of external variables are included in the model.
These include a measure of weighted import de-
mand for Irish goods from key trading partners
as well as US and euro area industrial production.
The extent to which Irish exports are concentrated
in particular sectors can alter the impact of changes
in external demand on Irish trade. This was appar-
ent in 2009 when Irish exports contracted by less
than the decline in world trade due in part to the
concentration of Irish exports in sectors such as
medical devices and pharmaceuticals.

Figure 1: Domestic demand and exports
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A notable aspect of Ireland’s economic perfor-
mance since 2009 has been the relatively strong
performance of exports in contrast to the weak-
ness of domestic demand (Figure 1). Although
world trade volumes collapsed in 2009, Irish ex-
ports proved relatively resilient with a decline of
less than 4 per cent recorded. Exports recovered
strongly over the period 2010-2012 and exceeded
their 2007 peak in 2010. In contrast, personal
consumption declined by 5.1 per cent in 2009 and
has been broadly flat since then while government
consumption and investment have registered large
declines. As a result, domestic demand has re-
mained subdued and acted as a drag on overall
GDP growth. The weakness of the domestic econ-
omy reflects a range of factors, in particular re-
ductions in disposable income due to fiscal con-
solidation and unemployment as well as household
deleveraging.

To take account of the dichotomy which has
emerged in the economy between domestic de-
mand and the exporting sector, we estimate two
versions of the business cycle indicator, one includ-
ing all 26 series in the panel and a second which in-
cludes only variables related to the domestic econ-
omy. This allows for an assessment of the current
state of the economy if only domestic conditions
are considered as well as all relevant variables re-
flecting domestic and external demand. The model
is estimated using data from January 2000 to June
2013.

4 The results

Figure 2 shows our estimates of the two versions
of the business cycle indicator described above.
The indicator estimated using all data in the panel
(panel all) tracks the version computed using only
domestic variables (panel irl) reasonably closely
over the sample period. Both indicators turn nega-
tive in 2001 as the economy deteriorated following
the global economic slowdown. From 2002 until
late 2007, the indicators remained in positive ter-
ritory suggesting that activity was above its long-
run historical trend. A sharp decline in the value
of the indices is evident from early 2007 and it falls
deep into negative values during 2008 and 2009.
The lowest value of the indices is recorded in Jan-
uary 2009 indicating that economic activity was
substantially below its historical average. It is no-
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table that the index including all variables regis-
ters a larger decline than the domestic only ver-
sion during 2008 and 2009. This likely reflects the
sharp reduction in external demand as world trade
volumes recorded their sharpest decline since the
Great Depression.

Figure 2: Business Cycle Indicator
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The indicators recover towards positive values
during 2010 and 2011, driven by the improvement
in the world economy. The index including the
external variables rises above the version includ-
ing only domestic variables during 2010 and 2011.
This highlights the boost to Irish economic activity
from external demand over this period. The indi-
cator including only domestic variables has been
broadly flat since early 2011 reflecting the weak-
ness in domestic demand. A small pick-up is ev-
ident in both indicators during mid-2012, how-
ever, there is evidence of weaker activity over
recent months. This is consistent with the ev-
idence from other macroeconomic data releases
which show exports weakening with domestic de-
mand still sluggish. Nonetheless, the indicators
remain marginally in positive territory which sug-
gests some underlying strength in economic activ-
ity in recent months.

Figure 3 shows a plot of the business cycle in-
dicator (panel all) along with the annualised per-
centage change in real GDP. The methodology
used to calculate the business cycle indicator is
designed to cleanse the underlying economic time
series from random fluctuations and noise. As a
result, it would not be surprising to find periods

when GDP movements, which have both a long-
run cyclical component and a short-run noise ele-
ment, and changes in the indicator are not closely
aligned.

Figure 3: GDP and Business Cycle Indicator
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The indicator tracks overall movements in GDP
reasonably closely. During the period of strong
GDP growth from 2002 to 2007, the values of the
index also imply expansion in economic activity.
The index tracks the decline and subsequent recov-
ery in GDP growth over the 2008 to 2012 period.
As the index is calculated based on a three-month
moving average of the underlying data in the panel,
in the chart it leads changes in GDP which is shown
on an annualised basis.

5 Conclusion

In this letter we describe the construction of a new
monthly business cycle indicator for the Irish econ-
omy. Using a flexible estimation approach, the in-
dex can be estimated from an unbalanced panel
of variables covering different time periods. As a
result, all of the most recent information across a
range of economic indicators can be taken into ac-
count to help decipher changes in economic activ-
ity. The methodology also differentiates between
the noise component of various economic series

4



Conefrey and Liebermann, A Monthly Business Cycle Indicator for Ireland

and underlying changes which provide useful infor-
mation on economic developments.

The index captures the steep decline in eco-
nomic activity at the height of the financial crisis
and the recovery which has taken place since 2010.

The weak external environment and subdued do-
mestic demand since the beginning of 2013 is re-
flected in a decline in the index over recent months.
As new data become available, it in intended to
update the index regularly and to use it to inform
assessments of the current state of the economy.
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