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Abstract: This paper presents a coincident and a leading composite monthly indicator for the world 
business cycle − the Global Economic Barometers. Both target the world’s output growth rate cycle. 
The calculation of these indicators comprises two main stages. The first consists of a variable selection 
procedure, in which a pre-set correlation threshold and the targeted leads to a reference series are 
used as selection criteria. In the second stage, the selected variables are combined and transformed 
into the respective composite indicators, computed as the first partial least squares factor with the 
reference series as response variable. In the last vintage referred to in this paper (December 2018), 
out of 6605 transformations from 1681 variables tested in the first stage, 1275 are selected to enter 
into the coincident and 1228 into the leading composite indicator. We analyse the characteristics of 
the two new indicators in a pseudo real-time setting and demonstrate that both are useful additions 
to the small number of indicators for the global business cycle published so far. 

JEL classification: E32; E37 
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1. Introduction 
In recent years, the number of country-specific economic tendency surveys, which are potentially use-
ful for explaining cyclical developments at the global level, has increased significantly. These surveys 
have been expanded by including many additional industries and sectors of individual countries world-
wide, and occasionally their frequency has been increased. Many of these surveys now have a history 
that is long enough to be taken into account in the construction of new composite indicators. At the 
same time, the ever-stronger interconnectedness of consumers, firms and governments across the 
world has considerably increased the demand for timely and transparent information on global eco-
nomic developments. 

This is where this paper steps in. Its objective is to describe two transparent indicators for the world 
economy – the Global Economic Barometers. One is designed to function as a coincident indicator, 
the other as leading the world economy by about half a year.1 By using a broad set of underlying 
variables, these two indicators are able to extract strong signals that effectively dominate the noise 
components in the underlying economic tendency survey variables. This circumvents the use of 
opaque or end-point-sensitive filtering techniques. Another important feature of the Global Barome-
ters is that they are designed to adapt automatically to changing developments and relationships, 
allowing new variables, e.g. coming from additional surveys, to enter, and others to be dismissed. 
Unlike most composite indicators, where the underlying set of variables rarely changes, the Global 
Barometers will thus automatically adapt their composition to the ever-changing circumstances. As 
our (pseudo) real-time analysis shows, these new indicators are often either faster in detecting or 
better in capturing cyclical movements of the world economy than the few other indicators at the 
world level that are presently available. 

The rest of this paper is set up as follows. After giving an overview of composite indicators at the world 
level (Section 2), the construction of the Global Economic Barometers is explained in Section 3. The 
new Barometers, their properties and time series characteristics are presented in Section 4. We then 
compare the new Barometers to other major composite indicators for the world economy (Section 5). 
To get a feeling for how sensitive the new Global Barometers are to some of their particular specifica-
tions, a number of alternative versions are presented and confronted with our preferred Barometers 
in Section 6. After these final robustness tests, Section 7 concludes. 

2. Composite indicators for the world economy 
The Great Recession in 2009 was felt worldwide. Not least this event and the subsequent global re-
covery showed that there is such a thing as a global economic cycle.2 Recent discussions about trade 
barriers and the Corona virus have also raised questions about their impact on the global economy. 

                                                           
1 They are published online at monthly frequency since January 2020; see https://kof.ethz.ch/en/forecasts-and-
indicators/indicators/kof-globalbaro.html. 
2 The concept of a global business cycle, and evidence for it, has been discussed in the academic literature for a 
long time; see e.g. Gregory et al. (1997), Ambler et al. (2004), Graff (2006) and Layton et al. (2015). However, it 
is the impact of the 2007 financial crisis and the resulting 2009 Great Recession as well as the subsequent events, 
from the euro crises to the US move towards protectionism and the latest pandemic originating from China’s 
Wuhan in the end of 2019, which have now brought the close interconnectedness of the world’s economies to 
the public’s attention. 

https://kof.ethz.ch/en/forecasts-and-indicators/indicators/kof-globalbaro.html
https://kof.ethz.ch/en/forecasts-and-indicators/indicators/kof-globalbaro.html


 3 

Indicators of the global economic cycle are hence clearly of interest. However, in contrast to indicators 
at the country level, there are very few indicators at the level of the world economy. 

The relevant existing indicators can be divided into four broad categories. First, indicators based on 
quantitative (official) statistics. Second, indicators based on the price or volume data. Third, indicators 
based on surveys of experts, companies or consumers. Fourth, composite indicators based on differ-
ent information. 

Indicators based on quantitative (official) country statistics 
Various institutions calculate international aggregates by taking quantitative (official) data used to 
assess the economic situation at the country level, such as industrial production or export statistics. 
For example, the United Nations (UN) publishes a global industrial production time series.3 The CPB 
Netherlands Bureau for Economic Policy Analysis calculates a world trade volume indicator and an 
industrial production indicator.4 The OECD publishes industrial production for its member countries 
and for the OECD as an aggregate as well as various sub-aggregates.5 In contrast to the UN and the 
CPB, the OECD does not aim to cover the world as a whole. Although these international indicators 
are based on selected national quantitative data that are published earlier than GDP, their usefulness 
is impaired by considerable publication lags. 

Price or volume measures 
Prices or quantities of goods or services that are measured at the global level are sometimes directly 
used as indicators for global economic developments. Examples are commodity prices or freight rates. 
In addition, volume measures of commodity production or freight volume can reflect useful infor-
mation, although one would expect that prices react often before volumes. Examples for commodity 
price indicators are the HWWI commodity price indices6 or the Baltic Dry Index,7 which covers specific 
freight rates. Examples of volume indicators are the global steel production published by the World 
Steel Association.8 As another example, the freight transported by plane is published by IATA.9  

A potential problem with indicators of this category is that they could be driven not only by the world 
business cycle but also by structural changes that do not directly link to current economic conditions. 
For example, prices are influenced when new ship fleets are put into operation, which may be a long 
time after the demand for increased shipping capacity signalled increases in expected trade.  

                                                           
3 See https://www.unido.org/resources/statistics/quarterly-report-manufacturing. 
4 See https://www.cpb.nl/en/worldtrademonitor. 
5 See https://data.oecd.org/industry/industrial-production.htm. 
6 See http://hwwi-rohindex.de. 
7 See https://www.balticexchange.com/. 
8 See https://www.worldsteel.org/steel-by-topic/statistics.html. 
9 See https://www.iata.org/en/publications/economics?cat=Air%20Freight%20Monthly%20Analy-
sis&menu=Market%20Developments&cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Devel-
opments. 

https://www.unido.org/resources/statistics/quarterly-report-manufacturing
https://www.cpb.nl/en/worldtrademonitor
https://data.oecd.org/industry/industrial-production.htm
http://hwwi-rohindex.de/
https://www.balticexchange.com/
https://www.worldsteel.org/steel-by-topic/statistics.html
https://www.iata.org/en/publications/economics?cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments&cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments
https://www.iata.org/en/publications/economics?cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments&cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments
https://www.iata.org/en/publications/economics?cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments&cat=Air%20Freight%20Monthly%20Analysis&menu=Market%20Developments


 4 

Surveys (experts, businesses, consumers) 
Indicators for country-specific business cycles often make use of economic tendency surveys. These 
surveys are conducted among either businesses, consumers or experts. There are only a few surveys, 
which have a broader international scope. An expert survey of this type, which has recently been dis-
continued, was the ifo World Economic Survey.10 Markit Economics publishes a global PMI indicator 
using results of their national business surveys.11 A global consumer confidence indicator is published 
by The Conference Board.12 Some other institutions collect national survey data and calculate supra-
national results. For example, the OECD publishes a business confidence indicator13 and a consumer 
confidence indicator14 for the OECD aggregate in its report “OECD Main Economic Indicators”. In ad-
dition, the European Commission calculates various survey based indicators for the EU, reflecting the 
situation in Europe.15 

Composite indicators 
Some institutions calculate composite indicators by broadening the scope beyond individual economic 
tendency survey results. The OECD maintains a system of composite leading indicators for its member 
countries and some non-member countries.16 It publishes composite indicators for various regions, 
including an indicator for the OECD member states (called OECD total) and an indicator which covers 
the OECD member states plus six main non-member economies (OECD total + Major six NME).17 The 
Conference Board has a broader scope; it calculates a leading and a coincident indicator for the global 
economic cycle.18 Both institutions construct their composite indicators based on expert knowledge 
to determine the inclusion of potential variables. Another indicator that fits into this category is doc-
umented in a research paper by Camba-Mendez et al. (2015), which targets industrial production in 
the euro area. It refers to both a hand-selected set of indicators as well as to a large data set from 
which subsets are generated by “automatic” statistical procedures. 

The new Global Economic Barometers, which will be presented in detail below, are composite indica-
tors based on economic tendency surveys. In this respect, they fit into the above category of survey-
based indicators. However, they do not rely on a specific survey or a certain type of tendency surveys. 
The Global Economic Barometers exploit numerous tendency surveys amongst companies, consumer 
and experts all over the world. Those variables that pass an automated selection algorithm are subse-
quently combined into a coincident and a leading composite indicator for the global economic cycle. 
In that sense, they fit into the group of composite leading indicators as well. 

                                                           
10 See http://www.cesifo-group.de/ifoHome/facts/Survey-Results/World-Economic-Survey.html.  
11 See https://www.markiteconomics.com.  
12 See https://www.conference-board.org/data.  
13 See https://data.oecd.org/leadind/business-confidence-index-bci.htm#indicator-chart.  
14 See https://data.oecd.org/leadind/consumer-confidence-index-cci.htm#indicator-chart.  
15 See https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-
and-consumer-surveys_en.  
16 See https://data.oecd.org/leadind/composite-leading-indicator-cli.htm#indicator-chart.  
17 The included non-member economies are Brazil, China, India, Indonesia, Russian Federation and South Africa.  
18 See https://www.conference-board.org/data.  

http://www.cesifo-group.de/ifoHome/facts/Survey-Results/World-Economic-Survey.html
https://www.markiteconomics.com/
https://www.conference-board.org/data/
https://data.oecd.org/leadind/business-confidence-index-bci.htm#indicator-chart
https://data.oecd.org/leadind/consumer-confidence-index-cci.htm#indicator-chart
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys_en
https://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys_en
https://data.oecd.org/leadind/composite-leading-indicator-cli.htm#indicator-chart
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3. Construction of the Global Economic Barometers 
As mentioned above, we create two indicators for the world economy: a coincident indicator that is 
in sync with the global business cycle, and a leading indicator that leads the cycle by roughly six 
months. The construction of these Global Barometers starts with finding a quantitative measure for 
the global business cycle that can be used as reference series in the variable selection and aggregation 
procedures. The variables that enter the selection procedure are assembled from business, consumer 
and expert surveys all over the world. These are subsequently seasonally adjusted, transformed to 
make them stationary and shifted forward by their respective publication lags to avoid missing values 
at the end of the panel. To enter the aggregation procedure, those variables are selected that are 
either in sync with (coincidence indicator) or leading (leading indicator) the reference series and show 
a sufficiently high correlation with it of a predetermined sign. The selected variables are aggregated 
by extracting the first partial least squares factor for each of currently three regions that we identify. 
These regional Barometers are aggregated to the world level using regional GDP shares.19 To assess 
the performance of the Global Economic Barometers, we compute them in (pseudo) real-time starting 
from 2002m1 (where “m” denotes the month). The following sections will describe each of the above 
steps in more detail. 

3.1. Measuring the business cycle 
Business cycles are recurrent sequences of alternating phases of expansion and contraction among 
many economic activities (Burns and Mitchell, 1946). The business cycle reflects the common infor-
mation and synchronicity simultaneously observed in different branches and demand components. In 
practice, the term “business cycle” turns out to be somewhat ambiguous, as it can refer to conceptu-
ally three different ways of measuring economic fluctuations. In the seminal work of Burns and Mitch-
ell (1946), the so-called classical cycle is used. It looks at the fluctuations in the level of economic 
activity. The growth cycle (also called deviation cycle), focuses on fluctuations in economic activity 
around its potential. Finally, the growth rate cycle concentrates on fluctuations in the growth rate of 
economic activity.20 

Using simulated data, Figure 1 shows these three concepts, referring to the logarithm of a stylized 
output measure, which increases along a linear growth path. The classical cycle can be identified di-
rectly from this output measure. Peaks are in late 2013 and late 2018, troughs in early 2010 and early 
2015. To construct the growth cycle, a trend measure is needed, which is subsequently subtracted 
from the output measure.21 The growth rate cycle in turn uses growth rates of the output measure. 
To construct growth rates, two data points over time are compared. Consequently, growth rates can 
be calculated in several ways. For the data of interest here, one approach is to compare the current 
month with the same month of the previous year. This results in the year-on-year (y-o-y) growth rate. 
Another option is to compare the current month with the previous month, which results in the month-

                                                           
19 These regions are introduced to deal with the overrepresentation of particular regions in the number of vari-
ables. Currently, only three regions are used, as further disaggregation would lead to the opposite problem: an 
overrepresentation of regions for which only a limited number of variables are available.  
20 For detailed elaborations of these conceptual issues, see, e.g. Harding and Pagan (2005) and Proietti (2005). 
21 As this is not directly observable, its estimation complicates matters substantially in practice. 
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on-month (m-o-m) growth rate.22 As can be seen in Figure 1, the growth rate cycles have a lead against 
both the growth cycle and the classical cycle. We adopt the concept of growth rate cycles, as they give 
the earliest indications for turning points, which is a major concern for observers of the business cy-
cle.23 Expansions (contractions) are thus identified by increasing (decreasing) growth rates. 

Figure 1: Concepts of business cycles 

 

3.2. The reference series 
The obvious candidate for the approximation of cyclical aggregate economic activity is seasonally ad-
justed real GDP. For the world economy, the International Monetary Fund (IMF) publishes an estimate 
of the year-on-year real quarterly GDP growth rate at quarterly frequency. To this end, the IMF aggre-
gates national GDPs to global GDP at purchasing power parity (PPP). The last vintage of the IMF GDP 
series referred to in this paper is dated 2018Q4, as presently the IMF paused the publication of this 
time series.24 

As our variable selection procedure will be based on analysing cross-correlations between a large 
number of variables and the reference series at different lags/leads, we need the variables and the 
reference series at the same frequency. Consequently, we have either to aggregate the monthly vari-
ables to quarterly frequency or to disaggregate the quarterly global GDP to monthly frequency. We 
choose to do the latter, because it allows for a more fine-grained analysis of the lead/lag-relationship 
between the variables and the reference series.  

For the disaggregation, we first compute real quarterly global GDP levels from the IMF’s real quarterly 
global GDP y-o-y growth rate, using 2014 as a base year. We then seasonally adjust the quarterly GDP 

                                                           
22 For ease of comparison, the m-o-m growth rate is shown in its annualised form. 
23 The classical cycle has a further disadvantage: if the trend growth rate is high (relative to the variance of the 
series), peaks and troughs will occur infrequently, which makes this concept less attractive. 
24 For the reference series underlying the monthly versions now published on https://kof.ethz.ch/en/forecasts-
and-indicators/indicators/kof-globalbaro.html, we extend the IMF’s last published y-o-y world GDP growth rate 
vintage with a KOF estimate based on official national statistics. As soon as the IMF resumes its publication, we 
will revert to it. 
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levels and disaggregate them with the Denton additive method. This method assures that the dis-
aggregated monthly values add up to the original quarterly value.25 The resulting monthly GDP level 
series enables us to compute growth rates at a monthly frequency. 

Figure 2: Reference series candidates 

 

We consider month-on-month (m-o-m), quarter-on-quarter (q-o-q) and year-on-year (y-o-y) monthly 
GDP growth rates for the reference series. All three are depicted in Figure 2, computed with the 
2018Q4 global GDP vintage. A disadvantage of using m-o-m or q-o-q growth rates is their high volatil-
ity. Measurement errors, weather effects, working day effects and other distortions can have huge 
effects on these growth rates, whereas systematic within-year seasonality is absent in y-o-y growth 
rates. In principle, m-o-m or q-o-q growth rates can be seasonally adjusted, but the results are quite 
sensitive to the chosen procedure and typically prone to considerable adjustments when new data 
points come in. Since the aim of the Global Barometer is to signal the underlying business cycle, and 
not high frequency fluctuations triggered by distortions or seasonality, our reference series is the com-
paratively smooth y-o-y growth rate of monthly GDP. Figure 3 plots the resulting reference series with 
the original quarterly year-on-year growth rate as published by the IMF. (For illustrative purposes, the 
monthly values are imputed with the last observation carried forward for three months.) 

                                                           
25 The objective of the Denton additive method is a temporal distribution of the quarterly values to a monthly 
frequency in a way that keeps the difference between the estimated monthly series and an indicator series as 
constant as possible, subject to quarterly constraints. Since in the present case a constant is used instead of an 
indicator, the additive Denton method is similar to the Boot et al. (1967) first-difference approach. The proce-
dure is not endpoint-stable. To construct a value for period t, it also uses information in period t+1 and beyond. 
For a discussion of various methods for temporal disaggregation, see Chen (2007). 
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Figure 3: IMF series and reference series 

 

3.3. The pool of variables 
The first decision that characterises our Global Barometers is that they are survey based composite 
indicators, i.e. we only consider variables from consumer, business and expert tendency surveys. In 
total, we have assembled a set of 1681 variables, for which we expect a priori that they have a close 
relationship with the world business cycle. All variables, along with their most important metadata, 
are listed in the Appendix.  

The identified variables are time series at either a quarterly or a monthly frequency. We assign the 
variables to three different regions, namely Europe, Asia & Pacific & Africa and the Western Hemi-
sphere. Table 1 shows the number of variables available from each region. Table 2 shows the variable 
count by sector and Table 3 by indicator type.  

Table 1: Variable count by region 

Region Variable count Percentage of total 

Europe 995 59% 

Asia & Pacific & Africa 359 21% 

Western Hemisphere 327 19% 
 
Table 2: Variable count by sector 

Sector Variable count Percentage of total 

Economy 405 24% 
Retail and Wholesale Trade 271 16% 

Construction 205 12% 

Industry 657 39% 

Services 143 9% 
 
Table 3: Variable count by indicator type 

Indicator type Variable count Percentage of total 

Expectations 527 31% 
Confidence 283 17% 

Present Situation 871 52% 
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Notice that more than half of these variables stem from Europe. Section 3.6 will explain how we deal 
with this potential overrepresentation in the construction of the Global Barometer. In Section 4, we 
will look at the size of the contributions of the different variable categories to the Global Barometers. 

As mentioned above, before submitting the variables to the selection procedure we − whenever pos-
sible − determine the expected sign of the association between the variables on the one and the ref-
erence series on the other hand. This is the result of judgement based on economic reasoning. In the 
automated variable selection procedure, only variables whose correlations with the reference series 
have the expected sign are considered, so that spurious correlations should largely be ruled out. 

Some of the variables are affected by seasonality. To remove this, we send all variables through the 
X-13-ARIMA-SEATS seasonal adjustment procedure developed by the U.S. Census Bureau. Practically 
all series show evidence of noise. We do not try to increase the signal-to-noise ratio by sending the 
variables through low pass filters, as this is bound to lead to instability at the endpoints of the series. 
Assuming the noise in many instances to be uncorrelated across the large number of variables, it 
should largely cancel out when the variables are aggregated through the extraction of a single factor. 

Depending on the variables’ characteristics, we add transformations of the variables to the variable 
pool. The potential transformations are the logarithm and/or differences (1/3/12-month differences 
for monthly variables respectively 1/4-quarter differences for quarterly variables). For variables that 
are likely to contain a unit root, we add the differences of the variable to the variable pool and do not 
allow the original (i.e. the level) variable to enter the selection. For stationary variables, we allow both 
the level and the differences to enter. Since the transformations are either differences or monotone 
(logarithm), we assign the same expected sign to the transformations as to the original variables. 

Prior to initializing the variable selection procedure, we have to deal with the so-called “ragged-edge” 
problem, which occurs when variables are missing values at the end of the sample due to a publication 
lag. To achieve a balanced panel at the end of the sample, as mentioned above, we shift the affected 
variables forward by the publication lag. In doing so, we follow the “vertical realignment” procedure 
applied in Altissimo et al. (2007) for the same purpose. In comparison to other methods devised for 
dealing with the ragged-edge problem, like filling them with forecasts based on autoregressive mod-
els, this realignment method does not lead to revisions in the past when a new vintage is released – 
something we want to avoid as far as possible. The information on the publication lags of the variables 
is based on experience. Specifically, we take the maximum publication lag a variable has experienced 
in the past year for the forward shift. When the publication lag of a variable happens to be larger than 
at any point in the past year, the missing values at the end of the panel are imputed with the expec-
tation-maximization (EM) algorithm for partial least squares (see Section 3.5.3). 

3.4. The variable selection procedure 
In the variable selection procedure, we select those variables from the variable pool whose correla-
tions with the reference series are sufficiently large, of the expected sign and show the desired 
lead/lag relationship with the reference series. For each variable, we compute the cross-correlations 
between the variable and the reference series at different leads and lags, from a lead of 12 months to 
a lag of 12 months. The lead of the variable to the reference series is then defined as the lead where 
the absolute cross-correlation is maximized. The sample period for computing the cross-correlations 
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is set to a 10-year rolling window. This reduces the dependence on distant past observations and al-
lows for a timely update of the variable selection. The end of the 10-year window is set to the month 
of the last observation of the reference series. In practice, the 10-year window shifts forward by three 
months every quarter, i.e. each time our reference series is updated with an additional quarter. 

Our goal is to create both a coincident and a leading indicator for the world business cycle, whereby 
the leading indicator should ideally lead the reference series by about six months. We incorporate this 
in the variable selection procedure. For a variable to be selected, it must meet the following criteria: 

• The variable must have valid observations throughout the 10-year sample period. 
• The recorded lead of the variable (lead where the absolute cross-correlation is maximized) must 

fall within a 7-month window centred at the desired lead of either 0 or 6 months. Hence, the 
lead must fall between -3 and +3 months for the coincident indicator and between +3 and +9 
months for the leading indicator. 

• To reduce the likelihood of spurious correlations, the sign of the cross-correlation at the recorded 
lead and the desired lead must comply with the exogenously imposed sign restriction. 

• The cross-correlation at the recorded lead and the desired lead must pass the 5% significance 
level. 

The compute the significance level, we use the fact that the sample cross-correlations between two 
independent stationary time series 𝑥𝑥 and 𝑦𝑦 are asymptotically normally distributed with 

(1) �̂�𝑟𝑥𝑥𝑥𝑥 ∼ 𝐴𝐴𝐴𝐴(0,𝑇𝑇−1[1 + 2∑ 𝑟𝑟𝑥𝑥∞
𝑗𝑗=1 (𝑖𝑖)𝑟𝑟𝑥𝑥(𝑗𝑗)]), 

where 𝑟𝑟𝑥𝑥(𝑖𝑖) and 𝑟𝑟𝑥𝑥(𝑗𝑗) are the autocorrelations of 𝑥𝑥 and 𝑦𝑦 at lag 𝑗𝑗 and 𝑇𝑇 denotes the sample size 
(Brockwell and Davies, 1987, p. 400). The maximum order of the autocorrelation in equation (1) is 
chosen according to the Schwert criterion ⌊4(𝑇𝑇/100)1/4⌋ (Schwert, 1989, p. 151). In order to ensure 
that the finite-sample estimate of the variance is positive, we use the Bartlett kernel as in Newey and 
West (1987). The usual z-test statistic is computed in the form of the ratio of observed cross-correla-
tion and its standard deviation. We perform a one-sided test for variables with pre-defined sign re-
strictions and a two-sided test for variables without. 

The selection criteria presented above are applied to all transformations of the same original variable. 
If multiple transformations fulfil the above criteria, only the transformation with the maximum corre-
lation at the desired lead is selected. 

Our procedure is related to variable selection methods based on regression coefficients and “hard 
thresholding” commonly used in factor models. In the context of macroeconomic time series forecast-
ing, Bai and Ng (2008) have introduced the “targeted predictors” approach, where only those variables 
enter the principal components extraction whose predictive power for the response is significant at 
some pre-determined level. Hard thresholding based on regression coefficients is a common approach 
in partial least squares regression as well.26 In contrast to the implementations referred to above, 
however, our method not only utilises hard thresholding, but also selects variables based on their 

                                                           
26 For an overview of variable selection methods for partial least squares, see Mehmood et al. (2012). 
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lead/lag-relationship with the target series. In Section 6.1, we test how omitting the variable selection 
affects the quality of the Global Barometers in terms of prediction accuracy and leading properties. 

3.5. Univariate partial least squares regression 
Consider the multilinear regression 

𝑦𝑦 = 𝑋𝑋𝑋𝑋 + 𝜀𝜀 

with a 𝑇𝑇 × 1 response variable 𝑦𝑦 and a 𝑇𝑇 × 𝐴𝐴 matrix 𝑋𝑋 = [𝑥𝑥1,𝑥𝑥2, . . . , 𝑥𝑥𝑁𝑁] of 𝐴𝐴 explanatory variables. 
The ordinary least squares (OLS) solution is given by 

�̂�𝑋 = (𝑋𝑋′𝑋𝑋)−1𝑋𝑋′𝑦𝑦. 

If 𝐴𝐴 > 𝑇𝑇, the matrix 𝑋𝑋′𝑋𝑋 is singular and no unique solution for �̂�𝑋 exists. When 𝐴𝐴 ≤ 𝑇𝑇 but 𝐴𝐴 is large 
relative to 𝑇𝑇, OLS is prone to overfitting, such that the model fits the in-sample data and its noise well, 
but fails to give good out-of-sample predictions. Partial Least Squares (PLS) regression circumvents 
these problems by constructing a smaller number of new explanatory variables, often called latent 
variables or factors, that explain as much of the covariance between 𝑋𝑋 and 𝑦𝑦 as possible. The PLS 
factors are linear combinations of the variables in 𝑋𝑋 and uncorrelated with each other. The best-
known algorithm for partial least squares regression is the NIPALS algorithm, originally proposed by 
Wold et al. (1984). It can be summarized as follows: 

• Standardize each 𝑥𝑥𝑖𝑖 and 𝑦𝑦 to have zero mean and unit variance. 
• For factors 𝑘𝑘 = 1,2, . . . ,𝐾𝐾: 

1. 𝑤𝑤𝑘𝑘 = 𝑋𝑋′𝑦𝑦, (each 𝑤𝑤𝑘𝑘𝑖𝑖 = 𝑐𝑐𝑐𝑐𝑐𝑐(𝑥𝑥𝑖𝑖, 𝑦𝑦)) 
2. 𝑤𝑤𝑘𝑘 = 𝑤𝑤𝑘𝑘

�|𝑤𝑤𝑘𝑘|�
 

3. 𝑓𝑓𝑘𝑘 = 𝑋𝑋𝑤𝑤𝑘𝑘 
4. 𝑝𝑝𝑘𝑘 = 𝑋𝑋′𝑓𝑓𝑘𝑘/𝑓𝑓𝑘𝑘′𝑓𝑓𝑘𝑘, (each 𝑝𝑝𝑘𝑘𝑖𝑖 = regression coefficient of 𝑥𝑥𝑖𝑖 on 𝑓𝑓𝑘𝑘) 
5. 𝑋𝑋 = 𝑋𝑋 − 𝑓𝑓𝑘𝑘𝑝𝑝𝑘𝑘′  

• Outputs: 
• Factors 𝐹𝐹 = [𝑓𝑓1,𝑓𝑓2, … ,𝑓𝑓𝐾𝐾] 
• Weights 𝑊𝑊 = [𝑤𝑤1,𝑤𝑤2, … ,𝑤𝑤𝐾𝐾] 
• Loadings 𝑃𝑃 = [𝑝𝑝1,𝑝𝑝2, . . . ,𝑝𝑝𝐾𝐾] 

Steps 1 and 2 solve the following maximization problem: 

(2) max𝑤𝑤𝑘𝑘𝑐𝑐𝑐𝑐𝑐𝑐(𝑋𝑋𝑤𝑤𝑘𝑘 ,𝑦𝑦), subject to ||𝑤𝑤𝑘𝑘|| = 1. 

Hence, the weights 𝑤𝑤𝑘𝑘 are chosen such that covariance between the factor 𝑓𝑓𝑘𝑘 = 𝑋𝑋𝑤𝑤𝑘𝑘 and 𝑦𝑦 is max-
imized. In steps 4 and 5, the matrix 𝑋𝑋 is replaced with the residuals of the OLS regression of the varia-
bles 𝑥𝑥𝑖𝑖 on 𝑓𝑓𝑘𝑘. Geometrically, the 𝑥𝑥𝑖𝑖 are hereby orthogonalised with respect to 𝑓𝑓𝑘𝑘, guaranteeing that 
the next factor is uncorrelated with the previous ones. 

In our application, 𝑋𝑋 consists of the variables selected by the variable selection procedure and the 
response variable 𝑦𝑦 is given by the reference series. In line with the variable selection, the in-sample 
period is set to a 10-year window that ends in the month of the last observation of the reference 
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series. We limit ourselves to a single PLS factor 𝑓𝑓1, which, scaled to a standard deviation of 10 and 
centred around 100 over the in-sample period, represents the Global Barometer. 

3.5.1. Relationship to principal components regression 
In PLS regressions, both 𝑦𝑦 and 𝑋𝑋 inform the construction of the factors. In contrast, principal compo-
nents (PC) regressions choose the factors such that they explain as much of the variance in 𝑋𝑋 as pos-
sible. Instead of equation (2), PC regressions solve the following maximization problem for all factors: 

max𝑤𝑤𝑘𝑘𝑐𝑐𝑣𝑣𝑟𝑟(𝑋𝑋𝑤𝑤𝑘𝑘) subject to ||𝑤𝑤𝑘𝑘|| = 1 

Amongst others, Helland (2001) argues that PLS regressions can have an advantage over PC regres-
sions in terms of prediction accuracy when the number of latent variables is constrained. For example, 
if it is not the first principal component (or the first few, corresponding to the constraint), but subse-
quent components that have the strongest correlations with 𝑦𝑦, selecting only the first (few) compo-
nents from a standard PC extraction will lead to imprecise predictions. This may appear relevant for 
our application, which resorts to a single factor. However, our variable selection procedure aligns the 
first component to 𝑦𝑦, reducing the number of components needed, in the same manner as the “tar-
geted predictors” approach from Bai and Ng (2008). 

3.5.2. The case for partial least squares and a single factor 
Our preference for PLS regressions over PC regressions is less motivated by prediction accuracy, but 
by our interest in the contributions of individual variables and sub-groups of variables to the Barome-
ter and their “interpretability”. Given the criteria in our variable selection procedure, only variables 
are selected whose correlations with the reference series are of the theoretically correct sign (given 
by expert judgement) and pass a certain significance threshold. 

With PC regressions, the signs of the loadings of the variables have no directly interpretable relation-
ship to the variables’ correlations with the reference series. A variable can have a positive correlation 
with the reference series and at the same time have a negative PC loading.27 As a result, the contribu-
tions of the selected variables to the Barometer are not guaranteed to have the expected sign. In PLS 
regressions, the first factor weights of the variables are proportional to their correlations with the 
reference series. Formally, for two variables 𝑥𝑥1 and 𝑥𝑥2 and their first PLS factor weights 𝑤𝑤11 and 𝑤𝑤12, 
the following holds: 𝑤𝑤11/𝑤𝑤12 = 𝑐𝑐𝑐𝑐𝑟𝑟𝑟𝑟(𝑥𝑥1,𝑦𝑦)/𝑐𝑐𝑐𝑐𝑟𝑟𝑟𝑟(𝑥𝑥2,𝑦𝑦). Consequently, PLS guarantees that the se-
lected variables will always contribute to a Barometer with their expected sign. Another interesting 
property of PLS is that the relative weight of individual variables (i.e. 𝑤𝑤11/𝑤𝑤12) is independent of the 
other variables included in the panel. A sub-group of variables will generate the same sub-indicator 
regardless of the other variables in the panel (unless the sub-group consists of missing values that are 
imputed with the help of the other variables, as with e.g. the EM algorithm). 

In the same manner, we argue against the use of multiple factors. The weights in the second or further 
PLS factors have no direct relationship to the variables’ correlations with the reference series. The 

                                                           
27 However, the factor loadings have a direct relationship to the variables’ correlations with the first principal 
component. In fact, the PC loadings are equivalent to the PLS weights calculated with the first principal compo-
nent as the response. Due to the similarity of the first principal component and the reference series, PC loadings 
with the wrong sign may be relatively rare, but if they occur, they can easily lead to wrong conclusions. 
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combined factor contributions of the selected variables to the Barometer are not guaranteed to have 
the expected sign and their relative size depends on the other variables in the panel. 

How the use of PLS regressions instead of PC regressions affects the quality of the Global Barometers 
in terms of prediction accuracy and leading properties, is analysed in Section 6.4. 

3.5.3. Missing values 
Our variables include time series with quarterly frequency, where two months in three are missing in 
the panel. In addition, time series with unexpected publication delays will have missing observations 
at the end of the panel. To construct the PLS factor in the presence of missing values, we use the 
expectation-maximization (EM) algorithm for partial least squares as proposed by Rännar et al. (1995), 
often called iterative algorithm (e.g. Walczak and Massart, 2001). The steps of this algorithm are: 

• Fill the missing values in 𝑋𝑋 with their initial estimates (mean imputation is commonly used, 
i.e. the missing values in 𝑥𝑥𝑖𝑖 are filled with the mean of 𝑥𝑥𝑖𝑖). 

• Repeat the following steps until convergence is reached: 
1. Compute the partial least squares factors 𝑇𝑇 and loadings 𝑃𝑃. 
2. Reconstruct 𝑋𝑋 with 𝑋𝑋� = 𝑇𝑇𝑃𝑃. 
3. If the absolute differences between the missing values in 𝑋𝑋� and the corresponding 

values in 𝑋𝑋 are below a certain threshold, stop. 
4. Replace the missing values in 𝑋𝑋 with 𝑋𝑋� and go to 1. 

Since the world GDP growth rate underlying the reference series has a publication lag of up to seven 
months and since it is only updated once per quarter, the response variable will inevitably lack obser-
vations at the end of the panel. We do not attempt to impute the reference series, but instead set the 
end of the 10-year in-sample period to the month of the last observation of the reference series. Out-
of-sample, we use the weights 𝑊𝑊 and loadings 𝑃𝑃 computed in sample to impute the missing values. 

3.6. Regional aggregation 
We have seen in Table 1 that variables from Europe make up 59 per cent of the variables in our variable 
pool. In contrast, Europe’s share of global GDP is much lower. Figure 4 plots the regional shares of 
global GDP over time. The calculation is based on the 2019 vintages of the regional GDPs at purchasing 
power parity (PPP) as published annually by the IMF. In 2018, Europe’s share of global GDP was 21 per 
cent. 
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Figure 4: Regional shares of global GDP 

 

Over- or underrepresentation of particular regions may lead to an over- or underrepresentation in the 
number of selected variables and ultimately in their weight in the aggregation to the Global Barome-
ters. Table 4 and Table 5 summarize the relevant statistics for the coincident as well as leading Barom-
eter computed for 2018m12. They show the percentages of available variables for every region, the 
percentages of selected variables and the shares of the sums of their absolute partial least squares 
weights. The last columns show the regions’ shares in PPP adjusted global GDP to indicate potential 
over- or underrepresentation. 

Table 4: Regional shares for coincident Barometer 2018m12 

Region Available variables Selected variables Abs. PLS weights World GDP 

Europe 59% 63% 64% 21% 
Asia & Pacific & Africa 21% 16% 16% 55% 

Western Hemisphere 19% 21% 20% 24% 
 
Table 5: Regional shares for leading Barometer 2018m12 

Region Available variables Selected variables Abs. PLS weights World GDP 

Europe 59% 59% 58% 21% 

Asia & Pacific & Africa 21% 20% 23% 55% 

Western Hemisphere 19% 21% 19% 24% 
 

As the Global Barometers are supposed to indicate the global business cycle, over- or underrepresen-
tation of particular regions is a potential issue. To address this, we could try creating regional indica-
tors based on regional reference series and aggregate them with regional GDP weights to arrive at the 
Global Barometers. Unfortunately, regional GDPs are only available at yearly frequency (and not quar-
terly, as the global aggregate). They are thus not delivering enough information across time to form a 
basis for constructing quantifications of regional business cycles as monthly growth rates.  

As it is the explicit aim of the Global Barometers to indicate the global development, referring to the 
same global target series for all regional aggregates ensures that our approach, whilst effectively cor-
recting the variables’ weights by regions, directly focusses on global economic development. Hence, 
we adopt the following procedure to address the issue: 
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• The variable selection is performed using the global reference series. 
• The PLS factor is extracted for every region separately. The global reference series is used as 

response variable. 
• The regional PLS factors are aggregated into a single indicator with the latest available annual 

GDP shares as depicted in Figure 4 (which is based on the 2019 vintage).28 In Section 6.2, we 
will look in detail at how the baseline Global Barometers using regional aggregation compare 
to Global Barometers using no regional aggregation. 

3.7. Construction in pseudo real-time 
To assess how well the two Global Economic Barometers indicate the world business cycle in real-
time, we compute both Barometers in pseudo real-time for every month from 2002m1 to 2018m12. 
The attribute “pseudo” refers to the fact that we do not have real-time vintages for the variables and 
global GDP over the relevant period and therefore have to resort to creating pseudo real-time vintages 
from the 2018m12 vintage.29 When creating the pseudo real-time vintages, it is important to simulate 
the publication lags of the variables. A vintage in period 𝑡𝑡 of a variable with publication lag 𝑙𝑙 will only 
have values up to period 𝑡𝑡 − 𝑙𝑙. It is thus implicitly assumed that the publication lags of the variable are 
constant over time. 

When choosing the start date of the pseudo real-time period, we have to consider the availability of 
vintages for other indicators of the world economy. Vintages for the OECD indicator are available from 
2001m1 onwards. In addition, we have to take into account that our in-sample period for the variable 
selection is 10 years and only variables that have valid observations over those 10 years can thus be 
selected. The number of available variables is thereby reduced the further we go back in time.  

Figure 5 plots the number of available variables for every month starting in 2001m1 and ending in 
2018m12. In early 2001, we would have been able to work with only about 1000 transformations. This 
almost doubles when moving to 2002. To avoid this sudden increase in available variables, we have 
decided to set the start of the pseudo real-time period to 2002m1. 

We are forced to set the end of the pseudo real-time period to 2018m12, because the IMF has paused 
the publication of the y-o-y world GDP growth rate that underlies our reference series in early 2019.  

                                                           
28 Due to the publication lag of the regional GDP vintages, up to two years are missing for the aggregation at the 
end of the vintages. (The IMF publishes its estimates of regional GDPs in mid-April the following year.) We im-
pute the missing one to two years by forecasting the regional annual GDP growth rates with an AR(2) model. 
Note that this imputation only affects the weighting of the PLS factors in the aggregation in the last one to two 
years of the sample. 
29 We tried to collect real-time vintages of the IMF’s y-o-y world GDP growth rate. However, we only partially 
achieved this. For the period October 2012 and January 2019, we managed to collect 42 out of 76 monthly 
vintages that go back far enough in time to allow for the construction of the reference series. The gaps between 
vintages make it difficult to draw strong conclusions based on such a real-time analysis. We will therefore use 
the 2018m12 vintage of the IMF’s y-o-y world GDP growth rate throughout. 
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Figure 5: Number of variables with valid observations throughout the 10-year sample period across 
Barometer vintages 

 

4. The resulting Global Economic Barometers  
Figure 6 shows the resulting coincident and leading Global Barometers together with both the y-o-y 
real GDP growth rate as published by the IMF and the constructed monthly version thereof, which we 
label our reference series. All observations for the two Global Barometers are pseudo real-time out-
of-sample. A couple of observations can be made.  

Figure 6: Global Economic Barometers in pseudo real-time together with the reference series 

 

First, the leading indicator indeed appears to be leading both the coincident indicator and the refer-
ence series − the leading Barometer is earlier than the coincident to signal the major turning points of 
the reference series.  

Second, due to the large number of variables, where we expect the noise to be largely uncorrelated, 
we do not resort to low-pass filtering. This increases the endpoint stability of the Barometers. Yet, the 
leading Barometer appears more volatile than the coincident. This especially holds in the early part of 
the sample period. One reason for the higher volatility in the earlier part is probably the relatively 
limited number of variables from which the procedure can select those with an appropriate lead.  
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Third, whereas the average growth rate before the Great Recession was clearly higher than in the 
period afterwards, the Barometers are not affected by this structural change. Its within sample aver-
age is constructed to be a 100 with a standard deviation of 10. Hence, the Barometers are allowed to 
adapt to changing situations. 

To analyse what is driving the Barometers, we can classify the different variables into different groups. 
In the current version, we split up the selected variables by indicator/question types (present situa-
tion, expectations, or confidence), by regions (Western Hemisphere, Asia & Pacific & Africa, or Eu-
rope), or by sectors (Industry, Construction, Retail and Wholesale Trade, Services, and the (overall) 
Economy). These three different classification dimensions are shown in the three panels of Figure 7.  

Figure 7: Contributions to the Barometers along different dimensions 

Coincident Global Barometer Leading Global Barometer 
By question type 

  
By region 

  
By sector 
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Some remarks are in order. First, although one might expect that the coincident indicator would be 
largely driven by assessments of the current situation and the leading indicator by more forward-
looking questions, this does not show very strongly in Figure 7. Although perhaps forward looking 
(coincident) from a country or sector perspective, this does not necessarily imply that these are for-
ward looking (coincident) from a world business cycle point-of-view. Second, the “regions” panel 
shows that that all three broader regions that we distinguish contribute significantly to the develop-
ment of the two indicators. Third, the last row of the figure makes clear that mainly the industry and 
information regarding the overall economy drive the dynamics from this sector perspective. 

5. Comparing the new Global Economic Barometers with other major com-
posite leading indicators for the world economy 

The Global Barometer is not the only leading indicator in the world. It is therefore natural to compare 
our indicators with some prominent ones produced by researchers at other institutions. The discus-
sion in Section 2 suggests that the main comparable indicators are those of the OECD, the Conference 
Board, ifo and Markit Economics.  

The composite leading indicators of both the OECD and The Conference Board differ regarding the 
underlying business cycle concept. The OECD indicator focuses on growth cycles. To measure this cy-
cle, de-trended GDP is used.30 The trend is removed by applying the Hodrick-Prescott filter (Hodrick 
and Prescott, 1997). On the other hand, The Conference Board indicators target economic expansions 
and contractions. In this sense, the indicators try to signal the classical business cycle that looks at 
fluctuations in the level of economic activity. However, the Conference Board Leading indicator can 
be “de-trended”. As the indicator is calculated with symmetric growth rates, one can calculate a sta-
tionary indicator with the inverse function.31 

Furthermore, both are based on comparatively small sets of variables. These variables are “hand-se-
lected”.32 This parsimony is not a flaw in general. However, it implies that economic experts continu-
ously have to monitor the suitability of each variable. If problems are identified, variables have to be 
replaced with others. The new Global Barometers try to reduce the impact of resorting to economic 
expertise, and this at irregular intervals. The composition of the Global Barometers and their construc-
tion is intended to be transparent and non-subjective in nature. For that, we resort to a much larger 
set of variables and we have defined strict rules for the variable selection procedure.  

The Global Barometers can also be compared to survey based indicators. The Ifo World Economic 
Indicator relies on expert surveys, and the Markit PMI indicator on business surveys. Neither indicator 
has a specific business cycle concept as a target. Often, they appear to be seen as indicators for the 
growth cycle. Both indicators rely on one or very few questions from in surveys in various countries.  

Because the Markit PMI indicator and the Conference Board indicator are not publicly available and 
access is given only to paying customers, they are excluded from the following calculations. Hence, we 

                                                           
30 Since 2012, the OECD uses monthly de-trended GDP as reference series. Before 2012, the de-trended index 
of industrial production was used; see Fulop and Gyomai (2012).  
31 The trend in the indicator It is removed by 𝑥𝑥𝑡𝑡 = 200 (𝐼𝐼𝑡𝑡/𝐼𝐼𝑡𝑡−1 − 1)/(𝐼𝐼𝑡𝑡/𝐼𝐼𝑡𝑡−1 + 1). 
32 See OECD (2012) and The Conference Board (2001, pp. 13−15) for descriptions of the respective selection 
processes. 
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will compare the Global Barometers with the OECD and the Ifo World Economic Climate indicator. 
Figure 8 shows the four indicators, transformed to the same means and variances to ease comparison. 
In relation to the OECD indicator, the Ifo indicator is coincident according to cross-correlations (corre-
lation 0.85), and our Coincidence Barometer is also coincident (correlation 0.9). The Leading Barome-
ter, on the other hand, has a lead. The maximum cross-correlation is at a lead of three months (corre-
lation 0.77). 

Figure 8: Selected indicators for the world business cycle 

 

In practice, publication lags play a key role. The OECD leading indicator is published about two months 
after the reference period. The Ifo World Economic Climate is at a quarterly frequency and is published 
in the first half of the second month of the reference period, so that it is available before the end of 
the reference period.  

So far, statistics for the indicators are calculated in a static manner. That means that especially lags of 
the target series are not considered. However, in a forecasting exercise one would also include lags of 
the target series. To address this, one first has to choose a target series. Hence, the results may differ, 
depending on the target series used. Because the indicators are constructed with different business 
cycle concepts in mind, there could be various target series. In this exercise, we choose quarterly 
global real year-on-year (y-o-y) GDP growth as published by the IMF. The reason is that this is one of 
the very few GDP variables available for the global level. It is at a quarterly frequency and published 
by an official body. Y-o-y growth rates imply a phase shift compared to a growth cycle. As compared 
to quarter-on-quarter rates, it is much less volatile and thereby better visualises a business cycle, in-
dependent of the underlying concept.  

The GDP vintage that was available at the end of the year 2018 is used in a pseudo real-time setup. In 
order to simulate the real-time situation, one also needs to know the publication lag of this reference 
series. According to the IMF, however, there is no fixed timeframe for its publication. The past shows 
that data for the first quarter are often published in July, for the second quarter in September or 
October, for the third quarter in January and for the fourth quarter in April. This means that a reason-
able assumption for the real-time exercise is that the data for a particular quarter is published after 
the end of the following quarter. Accordingly, in an AR model for GDP, one cannot include an AR(1) 
term. Lags of GDP can start in a model with t−2. 

Regarding the indicators, we use the following setup: 
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• OECD composite leading indicator: Real-time vintages are publicly available on the OECD web-
site. Vintages are available at a monthly frequency since January 2001. 

• Ifo World Economic Climate: Real-time vintages are not available; the analysis is conducted in 
pseudo real-time. This should not cause problems, as the indicator is usually not revised. 

• Global Economic Barometers: For the Global Economic Barometers, we calculate pseudo real-
time vintages from January 2002 onwards. Since real-time vintages of the underlying variables 
are not available, pseudo real-time series are used to calculate (pseudo) real-time vintages of 
both Barometers. 

The setting of the simulated real-time experiment is as follows. Starting from April 2002, we begin by 
forecasting annual GDP growth for the third quarter of 2002, using time series dating back to 1992. 
This allows us to use an estimation period of 10 years. Over time, we calculate rolling out-of-sample 
forecasts so that we always have the same length of the underlying time series. As we are not increas-
ing the sample size, we can apply the Giacomini White approach to test nested hypotheses regarding 
forecasting performance. 

We simulate the real-time forecasting situation, starting in the first month of the quarter before the 
reference quarter and ending with the situation in the last month of the reference quarter. Since the 
OECD indicator and the Global Barometers are monthly indicators and the target series of GDP is at a 
quarterly frequency, we have to deal with mixed frequencies. The unrestricted MIDAS approach (U-
MIDAS) is applied here. In the model, we allow for up to three lags in the GDP autoregressive part and 
up to nine lags for the monthly indicator variables. However, we exclude the publication lags. For each 
forecast, a specific model is selected by the Bayesian Information Criterion (BIC). In general, the model 
for the monthly indicators can be written as follows: 

𝑦𝑦𝑡𝑡 − 𝛼𝛼1𝑦𝑦𝑡𝑡−1 − ⋯− 𝛼𝛼𝑝𝑝𝑦𝑦𝑡𝑡−𝑝𝑝 = ��𝑋𝑋𝑗𝑗
(𝑖𝑖)𝑥𝑥𝑡𝑡𝑚𝑚𝑖𝑖−𝑗𝑗

(𝑖𝑖) + 𝜀𝜀𝑡𝑡

𝑙𝑙𝑖𝑖

𝑗𝑗=0

𝑘𝑘

𝑖𝑖=0

, 

with 𝑦𝑦𝑡𝑡 the low frequency series and 𝑥𝑥𝑡𝑡  the high frequency series. For quarterly 𝑦𝑦 and monthly 𝑥𝑥, it is 
𝑚𝑚 = 3. In the present case, 𝑝𝑝 = 3 and 𝑙𝑙𝑖𝑖 = 9 with 𝑖𝑖 = 1. For the monthly indicators, lags of 𝑥𝑥 are 
deleted according to the publication lags. For the quarterly Ifo World Economic Climate an ordinary 
Autoregressive Distributed Lag Model is estimated. 

Table 6 shows the Root Mean Squared Errors (RMSE) of the rolling out-of-sample forecasts of different 
approaches. All models, including indicators, perform better than the simple AR approach.  
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Table 6: Comparing forecasting performance of different global indicators 

 

In particular, the coincident Global Barometer has its strengths in the quarter before the reference 
quarter. In the second and third months of the previous quarter, the RMSEs are relatively small com-
pared to the OECD indicator. The leading Global Barometer performs relatively well in the months 
before the reference quarter compared to the OECD indicator. Especially in the first month of the 
previous quarter, the leading Global Barometer provides additional information. The right part of the 
table shows the p-values of Giacomini White tests. Models containing the OECD indicator always per-
form significantly better than the AR approach, which is taken as the benchmark. In addition, the co-
incident and leading Global Barometers both outperform the AR approach, with p-values ranging from 
0.04 to 0.07. The situation for Ifo indicator is less clear. It is never significant at the 5%-level, with p-
values ranging from 0.06 to 0.14. It performs best in months two and three of the previous quarter.  

Tests to discriminate between the indicators, rather than between the indicators and the AR-bench-
mark, show that there are in general no significant differences between the different indicators.33 

6. Robustness tests 
We now report a variety of robustness tests to verify that our chosen methodology is preferable to 
some straightforward alternatives. In the first test, we omit the variable selection procedure and ex-
tract the PLS factor from all variables in the pool. In the second test, we do not aggregate the Global 
Barometers from regional Barometers using regional GDPs, but construct them directly. The third test 
ignores the data during the time of the Great Recession in the construction of the Global Barometers. 
For the fourth test, we use principal components instead of partial least squares for the aggregation.  

We assess how well our baseline Global Barometers do vis-à-vis the above alternatives by evaluating 
how well they forecast the reference series over the pseudo real-time period from 2002m1 to 
2018m12. More precisely, we construct the Barometer vintages for all versions in pseudo real-time 
and use them to make a straightforward forecast of the reference series for various forecast horizons. 

For the reference series forecast, we use the following model: 

𝑟𝑟𝑡𝑡+ℎ𝑣𝑣 = 𝑏𝑏𝑡𝑡𝑣𝑣𝑋𝑋 + 𝜀𝜀, ℎ = −5, . . . ,12, 𝑐𝑐 = 2002𝑚𝑚1, . . . ,2018𝑚𝑚12, 

where 𝑏𝑏𝑣𝑣 is the Barometer vintage available at 𝑐𝑐 and 𝑟𝑟𝑣𝑣 is the corresponding reference series vintage 
and ℎ is the forecast horizon. The in-sample period is set to 10 years, ending with the last month of 

                                                           
33 The results of these tests are omitted to save space. They are available upon request. 

Prediction 
period: 

2002q3-
2018q2 (64 
forecasts)

 AR-Model OECD CLI ifo WEC
coincident 

Global Baro
leading 

Global Baro
 OECD CLI ifo WEC

coincident 
Global Baro

leading 
Global Baro

1.58 1.07 1.14 1.04 0.92 0.05 0.12 0.07 0.06
1.58 0.97 0.92 0.84 0.91 0.05 0.06 0.05 0.06
1.58 1.06 0.92 0.88 0.90 0.05 0.06 0.05 0.06
1.19 0.76 0.91 0.76 0.76 0.05 0.14 0.07 0.06
1.19 0.65 0.79 0.72 0.81 0.03 0.08 0.05 0.05
1.19 0.69 0.79 0.70 0.83 0.04 0.08 0.04 0.053rd month of current quarter

2nd month of current quarter
1st month of current quarter

3rd month of previous quarter
2nd month of previous quarter

p-values indicators vs. AR-Model (one-sided)

1st month of previous quarter

Data 
situation in 
quarter of 
forecast

Root Mean Squared Errors
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the reference series vintage 𝑟𝑟𝑣𝑣. The last month of 𝑟𝑟𝑣𝑣 falls between 𝑐𝑐 − 7 and 𝑐𝑐 − 10 due to the (sim-
ulated) 7-month publication lag of the underlying quarterly GDP series. We estimate the above model 
for every month in pseudo real-time period and for all forecast horizons to arrive at the forecasts �̂�𝑟𝑡𝑡+ℎ. 

The forecasts are evaluated by computing the correlations and the RMSEs of the forecasts with the 
newest reference series vintage available (the 2018m12 vintage). Formally: 

𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(�̂�𝑟𝑡𝑡+ℎ , 𝑟𝑟𝑡𝑡+ℎ2018𝑀𝑀12), 𝐶𝐶𝑅𝑅𝑅𝑅𝐸𝐸ℎ = 𝐶𝐶𝑅𝑅𝑅𝑅𝐸𝐸(�̂�𝑟𝑡𝑡+ℎ , 𝑟𝑟𝑡𝑡+ℎ2018𝑚𝑚12) 

The horizon ℎ, at which 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶ℎ peaks, is defined as the lead of a Barometer. The ideal Barometer 
should not only exhibit a high correlation and low RMSE at the desired lead, but also exhibit a peak in 
the correlation at the desired lead. Consequently, the coincident Barometer should have its highest 
correlation at ℎ = 0 and the leading Barometer at ℎ = 6. In combination, we will refer to these desir-
able properties as the quality of the Global Barometers. 

In addition to the RMSEs, we report the p-values of a one-sided Diebold-Mariano test (Diebold and 
Mariano, 1995) with the alternative hypothesis that the baseline Barometer has the lower forecast 
error. The truncation lag in the Newey-West estimator is determined by the Schwert criterion 
⌊4(𝑇𝑇/100)1/4⌋. 

Table 7 and Table 8 show the RMSEs and p-values of the references series forecasts for all versions 
and all forecast horizons for the coincident respectively the leading Global Barometer. The corre-
sponding Figure 9 plots the correlations for all versions and all forecast horizons. In the following sec-
tions, we will discuss the robustness tests individually, referring to these results. 

Table 7: Coincident Barometer robustness tests − RMSEs (p-values) of reference series forecasts 

Horizon Baseline 
Principal  

Component 
No Great  
Recession 

No Variable  
Selection 

No Regional  
Aggregation 

-5 1.19 1.22 (0.05) 1.27 (0.11) 1.31 (0.11) 1.18 (0.58) 
-4 1.09 1.12 (0.04) 1.18 (0.12) 1.22 (0.13) 1.08 (0.54) 

-3 0.97 1.01 (0.03) 1.06 (0.14) 1.11 (0.13) 0.98 (0.45) 

-2 0.84 0.88 (0.03) 0.93 (0.16) 0.99 (0.12) 0.87 (0.32) 
-1 0.74 0.77 (0.03) 0.80 (0.19) 0.89 (0.09) 0.79 (0.19) 

  0 0.69 0.71 (0.05) 0.71 (0.30) 0.83 (0.07) 0.76 (0.08) 

  1 0.72 0.73 (0.23) 0.71 (0.68) 0.83 (0.13) 0.80 (0.04) 

  2 0.83 0.83 (0.57) 0.78 (0.84) 0.90 (0.28) 0.91 (0.06) 
  3 0.99 0.98 (0.72) 0.91 (0.86) 1.01 (0.42) 1.04 (0.09) 

  4 1.15 1.13 (0.77) 1.06 (0.86) 1.14 (0.50) 1.19 (0.14) 

  5 1.29 1.27 (0.79) 1.19 (0.86) 1.27 (0.55) 1.31 (0.23) 

  6 1.40 1.39 (0.80) 1.32 (0.86) 1.38 (0.57) 1.41 (0.34) 
  7 1.49 1.47 (0.81) 1.42 (0.86) 1.46 (0.60) 1.49 (0.47) 

  8 1.55 1.54 (0.81) 1.49 (0.86) 1.53 (0.62) 1.54 (0.57) 

  9 1.59 1.58 (0.84) 1.55 (0.88) 1.57 (0.66) 1.58 (0.64) 
10 1.62 1.61 (0.88) 1.58 (0.89) 1.60 (0.71) 1.60 (0.73) 

11 1.63 1.62 (0.95) 1.61 (0.92) 1.61 (0.76) 1.61 (0.82) 

12 1.64 1.63 (0.99) 1.62 (0.93) 1.62 (0.79) 1.61 (0.88) 
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Table 8: Leading Barometer robustness tests − RMSEs (p-values) of reference series forecasts 

Horizon Baseline 
Principal  

Component 
No Great 
Recession  

No Variable  
Selection 

No Regional  
Aggregation 

-5 1.46 1.46 (0.57) 1.50 (0.29) 1.50 (0.29) 1.48 (0.10) 

-4 1.48 1.48 (0.36) 1.48 (0.52) 1.49 (0.46) 1.51 (0.10) 
-3 1.47 1.48 (0.18) 1.43 (0.78) 1.43 (0.68) 1.52 (0.09) 

-2 1.43 1.44 (0.09) 1.36 (0.83) 1.35 (0.84) 1.49 (0.08) 

-1 1.36 1.38 (0.07) 1.27 (0.83) 1.24 (0.90) 1.44 (0.07) 

  0 1.27 1.29 (0.06) 1.17 (0.81) 1.13 (0.90) 1.37 (0.06) 
  1 1.18 1.21 (0.05) 1.08 (0.80) 1.03 (0.89) 1.29 (0.06) 

  2 1.10 1.13 (0.05) 1.01 (0.79) 0.98 (0.86) 1.22 (0.05) 

  3 1.04 1.08 (0.04) 0.99 (0.78) 0.97 (0.77) 1.16 (0.05) 

  4 1.02 1.05 (0.05) 0.99 (0.74) 1.01 (0.52) 1.12 (0.04) 
  5 1.03 1.05 (0.08) 1.04 (0.32) 1.09 (0.21) 1.12 (0.04) 

  6 1.08 1.09 (0.23) 1.12 (0.20) 1.19 (0.10) 1.14 (0.08) 

  7 1.17 1.17 (0.51) 1.22 (0.19) 1.29 (0.08) 1.20 (0.21) 
  8 1.27 1.26 (0.72) 1.32 (0.19) 1.39 (0.07) 1.28 (0.39) 

  9 1.36 1.35 (0.80) 1.41 (0.19) 1.48 (0.06) 1.36 (0.52) 

10 1.44 1.42 (0.83) 1.48 (0.20) 1.54 (0.05) 1.43 (0.62) 

11 1.50 1.49 (0.83) 1.53 (0.20) 1.59 (0.05) 1.48 (0.69) 
12 1.55 1.54 (0.81) 1.57 (0.21) 1.62 (0.06) 1.52 (0.77) 

 

Figure 9: Global Economic Barometers robustness tests − correlations with reference series 

Coincident Global Economic Barometer Leading Global Economic Barometer 

  
 

6.1. No variable selection 
Remember that we expect to improve the quality of the Global Barometers by discarding variables 
that have a low correlation with the reference series or undesirable lead/lag properties. In the context 
of economic time series forecasting, the “targeted predictors” approach by Bai and Ng (2008) is used 
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in conjunction with principal components, where the targeting orients the first component towards 
the response. As discussed above, the benefits of targeting are less obvious with partial least squares. 
By design, PLS puts less weight on variables that are noisy and have a low correlation with the target 
series. It is conceivable that the exclusion of variables based on our criteria is of no additional benefit. 

The left part of Figure 9 shows the correlations and Table 7 reports the RMSEs for the baseline coinci-
dent Barometer and the version without variable selection. The baseline version has a higher correla-
tion and a lower RMSE at a horizon of zero. According to the one-sided DM-test, the difference is 
significant at the 10%-level. The right part of Figure 9 and Table 8 show the corresponding results for 
the leading Barometer. The baseline version peaks at a horizon of 4 months, closer to the target lead 
of 6 months than the version without variable selection, which peaks at a horizon of 3 months. The 
baseline version also has a lower RMSE at a horizon of 6 months, and the difference is significant at 
the 10%-level. The variable selection thus improves the lead of the leading Barometer and the predic-
tion accuracy of both Barometers. 

6.2. No regional aggregation 
In Section 3.6, we identified the overrepresentation of particular regions in the variable pool as a po-
tential problem and therefore chose to compute the Global Barometer from three individually ex-
tracted regional PLS factors, targeted to global GDP and aggregated with the corresponding regional 
GDP shares. However, regional overrepresentation is not necessarily a problem. When the variables 
primarily represent the global and not the regional business cycle, the aggregation based on regional 
GDP is possibly even detrimental to the quality of the Barometer. If the variables with high explanatory 
power for the global cycle are part of a region with a small share of global GDP, they will have little 
weight in the Global Barometers. To examine this possibility, we compute versions of our Global Ba-
rometers without regional aggregation by extracting the PLS factor directly from all selected variables. 

The left part of Figure 9 shows the correlations and Table 7 the RMSEs for the baseline coincident 
Barometer and the version without regional aggregation. The baseline version has a higher correlation 
and a lower RMSE at a horizon of zero. According to the one-sided DM-test the difference is significant 
at the 10%-level. The right part of Figure 9 and Table 8 show the corresponding results for the leading 
Barometer. The baseline version peaks at a horizon of 4 months, whilst the version without regional 
aggregation peaks at a horizon of 5 months, which is closer to the desired lead of 6 months. However, 
the baseline’s correlation at a horizon of 6 months is much higher and the RMSE is significantly lower 
at the 10%-level. In conclusion, the regional aggregation leads to better predictions at the expense of 
a slight loss of lead of the leading Barometer. 

6.3. No Great Recession 
When looking at the pseudo real-time period, the Great Recession stands out in terms of the severity 
of the down- and upswing. Since the Great Recession will soon move out of the 10-year in-sample 
period used for variable selection and PLS extraction, we must make sure that the Global Barometers 
retain their desirable properties in the absence of that unique event. We set the start of the crisis to 
2008m9 and the end to 2010m3 and ignore data within this period for the selection of the variables 
and the computation of the Barometers. The different correlations between the variables and the 
reference series will affect the selection of variables as well as the weighting in the PLS procedure. 
Note that we still create pseudo real-time vintages for the time of the crisis, which in turn are used for 
the forecasts. 
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The left part of Figure 9 shows the correlations, and Table 7 gives the RMSEs for the baseline coinci-
dent Barometer and the version without the crisis. The baseline version has a slightly higher correla-
tion and lower RMSE at a horizon of zero, but the difference is not significant at the 10%-level. The 
right part of Figure 9 and Table 8 show the corresponding results for the leading Barometer. The no 
crisis version peaks at a horizon of 3 months and therefore loses some of its leading properties. The 
correlation at a horizon of 6 months is slightly lower and the RMSE is slightly larger, but the difference 
is not significant at the 10%-level. We thus conclude that the Global Barometers mostly retain their 
desirable properties in the absence of the crisis. The large movements observed during the Great Re-
cession period do not dominate the simulated Global Barometers computed during the period when 
the crises affected the in-sample variance. 

6.4. Principal components 
In Section 3.5.2, we outlined our reasons for choosing PLS over PC. While this choice was not primarily 
motivated by prediction accuracy, we still want to make sure that PLS is not inferior to PC when it 
comes to the performance of the resulting Global Barometers. This is of particular interest, since the 
use of PLS is so far rare in the macroeconomic forecasting literature. The most prominent approach 
for constructing composite indices is the approximate factor model introduced by Stock and Watson 
(2002a, 2002b), who show that factors can be consistently estimated using principal components in 
spite of the presence of idiosyncratic errors that are weakly correlated both serially and cross-section-
ally, as long as 𝐴𝐴 is sufficiently large. In our case, we will compare our baseline Barometers to alterna-
tive Barometers estimated with principal components. 

The left part of Figure 9 shows the correlations and Table 7 the RMSEs for the baseline coincident 
Barometer and the version using principal components. The baseline version has a slightly higher cor-
relation and a lower RMSE at a horizon of zero, the difference is yet significant at the 10%-level. The 
right part of Figure 9 and Table 8 show the corresponding results for the leading Barometer. At a 
horizon of 6 months, the baseline version also has a slightly higher correlation and a lower RMSE, but 
in this case, the difference is not significant. Overall, during the period under consideration, our PLS 
baseline version appears to be slightly preferable to the PC alternative.  

7. Summary and Conclusions 
The Global Economic Barometers are designed to be quantitative composite coincident and leading 
indicators for the world business cycle. The principle building blocks are a) the identification of theo-
retically valid variables with empirically established leads to the reference series and b) the aggrega-
tion of these variables into two composite indicators. Hence, we quantify a not directly observable 
process ─ a latent variable ─ by means of a bundle of variables reflecting the underlying process that 
we aggregate by extracting the first partial least squares component with the reference series ─ an 
approximation of the annual growth rate of world GDP at monthly frequency ─ as response variable. 

The performance of the Global Barometers is illustrated by means of historical real-time simulations. 
For this purpose, the pseudo-real time vintages of both Global Barometers, reflecting the information 
available to researchers in the past, were created. In particular, the performance of the Global Barom-
eters in matching the dynamics of the reference time series was evaluated in a (pseudo) out-of-sample 
setting. The main conclusion is that the coincident Global Barometer indeed tracks the reference se-
ries well, and the leading Global Barometer achieves the targeted lead of about one quarter, which is 
particularly visible at major turning points. As expected, the lead comes at a price, which manifests 
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itself in a higher volatility of the leading as compared to the coincident indicator, which means that 
the latter’s congruence with the references series is more pronounced. 

We then compared the congruence and the leading properties of the two Global Barometers with the 
OECD composite leading indicator and the Ifo World Economic Climate indicator, presently the only 
other indicators for the world business cycle that are public and not hidden behind a paywall. Whilst 
we find no significant superiority or inferiority in terms of congruence of any alternatives with their 
explicit or implicit reference series at their target leads, considering publication lags, the comparison 
of the RMSEs reveals particular strengths of our new composite indicators: the coincident Global Ba-
rometer fares particularly well in the quarter before the reference quarter. The leading Global Barom-
eter provides additional information especially in the first month of the previous quarter. 

We then conducted a series of robustness checks by changing selected features of the Barometers 
(alternative without variable pre-selection, alternative without regional aggregations and alternative 
aggregation by extracting the first principal component rather than the first PLS factor) as well as by 
excluding the time around the 2008/9 recession from the in-sample domain (to make sure that our 
results are not chiefly driven by the massive variance that went along with the Great Recession). We 
find that these alternative specifications do not improve the properties (evaluated as combinations of 
leads with respect to and correlations with the reference series) of both the coincident and the leading 
Global Barometer. Finally, the Great Recession does not fully drive the dynamics of the indicators, so 
that their properties are largely retained once it moves out of the estimation period. 

We thus conclude that our new Global Barometers are a useful addition to the small number of indi-
cators for the global business cycle published so far. 
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Variable
Region

Sector
Indicator type

Source
Frequency

Sign
Transform

ations
Publication lag

G
reece, Capacity U

tilization, Production Capacity, All Branches
Europe

Industry
Present Situation

Bank of G
reece

M
onthly

1
level;diff_level

2
Denm

ark, M
anufacturing Survey : O

rder Books
Europe

Industry
Present Situation

Statistics Denm
ark - statbank.dk

M
onthly

1
level;diff_level

1
Poland, Business Surveys, Financial Sector, Forecast, Sales

Europe
Services

Expectations
Central Statistical O

ffice, Poland
M

onthly
1

level;diff_level
1

Sw
itzerland, Konjunkturforschungsstelle der ETH Zürich Retail Survey - 

Business Clim
ate

Europe
Retail &

 W
holesale Trade

Confidence
KO

F - Sw
iss Econom

ic Institute
M

onthly
1

level;diff_level
2

Denm
ark, M

anufacturing Survey : Production
Europe

Industry
Present Situation

Statistics Denm
ark - statbank.dk

M
onthly

1
level;diff_level

1
Latvia, Business Surveys, Industry Sector, Industrial Confidence Indicator

Europe
Industry

Confidence
Central Statistical Bureau, Latvia

M
onthly

1
level;diff_level

1
Poland, Business Surveys, Retail Sector, Diagnosis, Sale

Europe
Retail &

 W
holesale Trade

Present Situation
Central Statistical O

ffice, Poland
M

onthly
1

level;diff_level
1

G
reece, Survey : Retail Trade - Stock Changes of Finished Products

Europe
Retail &

 W
holesale Trade

Present Situation
Bank of G

reece
M

onthly
-1

level;diff_level
2

IFO
, G

erm
any, Construction Industry, Lack of O

rders, Building 
Construction Altogether, Business Surveys, Total

Europe
Construction

Present Situation
Ifo - Institute for Econom

ic Research, U
niversity of M

unich
M

onthly
-1

level;diff_level
1

Portugal, Business Surveys, Trade, Selling Price Expectations O
ver the 

N
ext 3 M

onths
Europe

Retail &
 W

holesale Trade
Expectations

IN
E - N

ational Institute of Statistics, Portugal
M

onthly
1

level;diff_level
1

IFO
, G

erm
any, Service Sector, Business Surveys, Developm

ent of the 
N

um
ber of Em

ployees During the Last 3 M
onths, Total

Europe
Services

Present Situation
Ifo - Institute for Econom

ic Research, U
niversity of M

unich
M

onthly
1

level;diff_level
1

Poland, Business Surveys, Real Estate Activities, Forecast, Sales
Europe

Econom
y

Expectations
Central Statistical O

ffice, Poland
M

onthly
1

level;diff_level
1

Poland, Business Surveys, Retail Sector, Business Clim
ate Index

Europe
Retail &

 W
holesale Trade

Confidence
Central Statistical O

ffice, Poland
M

onthly
1

level;diff_level
1

Poland, Business Surveys, Retail Sector, Forecast, Em
ploym

ent
Europe

Retail &
 W

holesale Trade
Expectations

Central Statistical O
ffice, Poland

M
onthly

1
level;diff_level

1
Thailand, Business Surveys, Business Sentim

ent, Total
Asia &

 Pacific &
 Africa

Econom
y

Confidence
Bank of Thailand

M
onthly

1
level;diff_level

1
Poland, Business Surveys, Financial Sector, Business Clim

ate Index
Europe

Services
Confidence

Central Statistical O
ffice, Poland

M
onthly

1
level;diff_level

1
Slovak Republic, Business Surveys, Service Sector, Em

ploym
ent

Europe
Services

Present Situation
Statistical O

ffice of the Slovak Republic
M

onthly
1

level;diff_level
1

Estonia, Consum
er Surveys, Price Trends, N

ext 12 M
onths

Europe
Econom

y
Expectations

Estonian Institute of Econom
ic Research

M
onthly

1
level;diff_level

1
Industry Survey, Total M

anufacturing, Production Trend O
bserved in 

Recent M
onths, Belgium

, Balance
Europe

Industry
Present Situation

DG
 ECFIN

 - Directorate G
eneral for Econom

ic and Financial Affairs
M

onthly
1

level;diff_level
2

South Korea, Business Surveys, Keri - Korean Econom
ic Research Institute, 

Business Conditions, Construction, Prospects
Asia &

 Pacific &
 Africa

Construction
Expectations

KERI - Korean Econom
ic Research Institute

M
onthly

1
level;diff_level

0

South Korea, Business Surveys, Keri, Business Conditions, W
holesale and 

Retail Trade, Actual, W
eighted

Asia &
 Pacific &

 Africa
Retail &

 W
holesale Trade

Present Situation
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
1

South Korea, Business Surveys, Keri, Cashflow
, Construction, Actual

Asia &
 Pacific &

 Africa
Construction

Present Situation
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
1

South Korea, Business Surveys, Keri, Cashflow
, Construction, Prospects, 

W
eighted

Asia &
 Pacific &

 Africa
Construction

Expectations
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
0

Brazilian Consum
er Survey, Econom

ic Situation Expectations
W

estern Hem
isphere

Econom
y

Expectations
FG

V
M

onthly
1

level;diff_level
1

Brazilian Consum
er Survey, Consum

er Present Situation Index
W

estern Hem
isphere

Econom
y

Present Situation
FG

V
M

onthly
1

level;diff_level
1

Brazilian Consum
er Survey, Consum

er Expectations Index
W

estern Hem
isphere

Econom
y

Expectations
FG

V
M

onthly
1

level;diff_level
1

Sw
eden, Total Industry, Econom

ic Tendency Indicator
Europe

Industry
Confidence

N
IER - N

ational Institute of Econom
ic Research, Sw

eden
M

onthly
1

level;diff_level
1

Brazilian M
anufacturing Survey, Present Level of External Dem

and
W

estern Hem
isphere

Industry
Present Situation

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, Present Level of Stocks
W

estern Hem
isphere

Industry
Present Situation

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, Present Level of Total Dem
and

W
estern Hem

isphere
Industry

Present Situation
FG

V
M

onthly
1

level;diff_level
1

Brazilian M
anufacturing Survey, Present Level of Internal Dem

and
W

estern Hem
isphere

Industry
Present Situation

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, Internal Dem
and Expectations

W
estern Hem

isphere
Industry

Expectations
FG

V
M

onthly
1

level;diff_level
1

Brazilian M
anufacturing Survey, External Dem

and Expectations
W

estern Hem
isphere

Industry
Expectations

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, Production Expectations
W

estern Hem
isphere

Industry
Expectations

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, Em
ploym

ent Expectations
W

estern Hem
isphere

Industry
Expectations

FG
V

M
onthly

1
level;diff_level

1
Brazilian M

anufacturing Survey, M
anufacturing Present Situation Index

W
estern Hem

isphere
Industry

Present Situation
FG

V
M

onthly
1

level;diff_level
1

Brazilian M
anufacturing Survey, M

anufacturing Expectations Index
W

estern Hem
isphere

Industry
Expectations

FG
V

M
onthly

1
level;diff_level

1
Brazilian Consum

er Survey, Present Econom
ic Situation

W
estern Hem

isphere
Econom

y
Present Situation

FG
V

M
onthly

1
level;diff_level

1
Brazilian Consum

er Survey, Present Household Financial Situation
W

estern Hem
isphere

Econom
y

Present Situation
FG

V
M

onthly
1

level;diff_level
1

Brazilian Consum
er Survey, Present Em

ploym
ent

W
estern Hem

isphere
Econom

y
Present Situation

FG
V

M
onthly

1
level;diff_level

1
Brazilian Consum

er Survey, Household Financial Situation Expectations
W

estern Hem
isphere

Econom
y

Expectations
FG

V
M

onthly
1

level;diff_level
1

Brazilian Consum
er Survey, Em

ploym
ent Expectations

W
estern Hem

isphere
Econom

y
Expectations

FG
V

M
onthly

1
level;diff_level

1
Brazilian Consum

er Survey, Interest Rate Expectations
W

estern Hem
isphere

Econom
y

Expectations
FG

V
M

onthly
0

level;diff_level
1

Brazilian Consum
er Survey, Consum

er Confidence Index
W

estern Hem
isphere

Econom
y

Confidence
FG

V
M

onthly
1

level;diff_level
1
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South Korea, Business Surveys, Keri, Dom
estic Dem

and, W
holesale and 

Retail Trade, Actual
Asia &

 Pacific &
 Africa

Retail &
 W

holesale Trade
Present Situation

KERI - Korean Econom
ic Research Institute

M
onthly

1
level;diff_level

1

South Korea, Business Surveys, Keri, Em
ploym

ent, Construction, Actual
Asia &

 Pacific &
 Africa

Construction
Present Situation

KERI - Korean Econom
ic Research Institute

M
onthly

1
level;diff_level

1
South Korea, Business Surveys, Keri, Em

ploym
ent, Construction, 

Prospects, W
eighted

Asia &
 Pacific &

 Africa
Construction

Expectations
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
0

South Korea, Business Surveys, Bank of Korea, Cyclical Com
ponent of 

Econom
ic Sentim

ent Index
Asia &

 Pacific &
 Africa

Econom
y

Confidence
The Bank of Korea

M
onthly

1
level;diff_level

1

South Korea, Business Surveys, Bank of Korea, Business Conditions, 
M

anufacturing, Actual
Asia &

 Pacific &
 Africa

Industry
Present Situation

The Bank of Korea
M

onthly
1

level;diff_level
1

M
exico, Business Surveys, Private Sector, Factors of Lim

itation, Absence 
of Structural Changes in M

exico
W

estern Hem
isphere

Econom
y

Present Situation
Banco de M

exico
M

onthly
1

level;diff_level
1

Industry Survey, Total M
anufacturing, Em

ploym
ent Expectations, France, 

Balance
Europe

Industry
Expectations

DG
 ECFIN

 - Directorate G
eneral for Econom

ic and Financial Affairs
M

onthly
1

level;diff_level
2

Industry Survey, Total M
anufacturing, Production Trend O

bserved in 
Recent M

onths, Sw
eden, Balance

Europe
Industry

Present Situation
DG

 ECFIN
 - Directorate G

eneral for Econom
ic and Financial Affairs

M
onthly

1
level;diff_level

2

South Korea, Business Surveys, Keri, Export, Construction, Actual
Asia &

 Pacific &
 Africa

Construction
Present Situation

KERI - Korean Econom
ic Research Institute

M
onthly

1
level;diff_level

1
South Korea, Business Surveys, Keri, Export, W

holesale and Retail Trade, 
Actual

Asia &
 Pacific &

 Africa
Retail &

 W
holesale Trade

Expectations
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
1

South Korea, Business Surveys, Keri - Korean Econom
ic Research Institute, 

Inventories, M
edicine M

anufacturing Industry, Actual
Asia &

 Pacific &
 Africa

Industry
Present Situation

KERI - Korean Econom
ic Research Institute

M
onthly

-1
level;diff_level

1

South Korea, Business Surveys, Keri, Investm
ent, All Industries, W

eighted 
Index, Actual, W

eighted
Asia &

 Pacific &
 Africa

Econom
y

Present Situation
KERI - Korean Econom

ic Research Institute
M

onthly
1

level;diff_level
1

N
ew

 Zealand, Business Surveys, Service Sector, G
eneral Business 

Confidence, Index
Asia &

 Pacific &
 Africa

Services
Confidence

Australia and N
ew

 Zealand Banking G
roup

M
onthly

1
level;diff_level

1

N
ew

 Zealand, Business Surveys, Agriculture Sector, Capacity U
tilisation, 

Index
Asia &

 Pacific &
 Africa

Industry
Present Situation

Australia and N
ew

 Zealand Banking G
roup

M
onthly

0
level;diff_level

1

Sw
eden, M

anufacturing Industry, Stocks of Finished Products, Present 
Situation Assessm

ent
Europe

Industry
Present Situation

N
IER - N

ational Institute of Econom
ic Research, Sw

eden
M

onthly
-1

level;diff_level
1

Sw
eden, Construction Industry, Building Activity, O

utcom
e

Europe
Construction

Present Situation
N

IER - N
ational Institute of Econom

ic Research, Sw
eden

M
onthly

1
level;diff_level

1
M

acedonia, the Form
er Yugoslav Republic of, Business Surveys, Industry 

Sector, Current Situation, Assessm
ent, Assurance of the PR W

ith O
rders, 

Total
Europe

Industry
Present Situation

State Statistical O
ffice, Republic of M

acedonia
M

onthly
1

diff_level
3

M
acedonia, the Form

er Yugoslav Republic of, Business Surveys, Industry 
Sector, Expectations, Assessm

ent, N
um

ber of Em
ployees During the N

ext 
3 M

Europe
Industry

Expectations
State Statistical O

ffice, Republic of M
acedonia

M
onthly

1
diff_level

3

Industry Survey, Total M
anufacturing, Industrial Confidence Indicator, 

Hungary, Balance
Europe

Industry
Confidence

DG
 ECFIN

 - Directorate G
eneral for Econom

ic and Financial Affairs
M

onthly
1

level;diff_level
2

Industry Survey, Total M
anufacturing, O

rder Books, Austria, Balance
Europe

Industry
Present Situation

DG
 ECFIN

 - Directorate G
eneral for Econom

ic and Financial Affairs
M

onthly
1

level;diff_level
2

Industry Survey, Total M
anufacturing, O

rder Books, G
reece, Balance

Europe
Industry

Present Situation
DG

 ECFIN
 - Directorate G

eneral for Econom
ic and Financial Affairs

M
onthly

1
level;diff_level

2
Industry Survey, Total M

anufacturing, Production Trend O
bserved in 

Recent M
onths, Hungary, Balance

Europe
Industry

Present Situation
DG

 ECFIN
 - Directorate G

eneral for Econom
ic and Financial Affairs

M
onthly

1
level;diff_level

2

Poland, Business Surveys, M
anufacturing Sector, Diagnosis, Dom

estic and 
Foreign O

rders
Europe

Industry
Present Situation

Central Statistical O
ffice, Poland

M
onthly

1
level;diff_level

1

Slovak Republic, Business Surveys, Service Sector, Lim
iting Factors : 

Shortage of M
aterial and / or Equipm

ent
Europe

Services
Present Situation

Statistical O
ffice of the Slovak Republic

M
onthly

-1
level;diff_level

1

Slovak Republic, Business Surveys, Service Sector, Lim
iting Factors : 

Shortage of Labour Force
Europe

Services
Present Situation

Statistical O
ffice of the Slovak Republic

M
onthly

-1
level;diff_level

1

Slovak Republic, Business Surveys, Service Sector, O
rder Books

Europe
Services

Present Situation
Statistical O

ffice of the Slovak Republic
M

onthly
1

level;diff_level
1

Italy, Business Surveys, Service Sector, Confidence Indicator, Total 
M

arket, Centre
Europe

Services
Confidence

Istat - N
ational Institute of Statistics, Italy

M
onthly

1
level;diff_level

1

Italy, Business Surveys, Service Sector, Confidence Indicator
Europe

Services
Confidence

Istat - N
ational Institute of Statistics, Italy

M
onthly

1
level;diff_level

1
IFO

, G
erm

any, W
holesale and Retail Trade, Assessm

ent of Inventories, 
Business Surveys, Retailing incl. M

otor Vehicles
Europe

Retail &
 W

holesale Trade
Present Situation

Ifo - Institute for Econom
ic Research, U

niversity of M
unich

M
onthly

-1
level;diff_level

1

IFO
, G

erm
any, W

holesale and Retail Trade, Turnover Com
pared to the 

Preceding Year, Business Surveys, Retailing incl. M
otor Vehicles

Europe
Retail &

 W
holesale Trade

Present Situation
Ifo - Institute for Econom

ic Research, U
niversity of M

unich
M

onthly
1

level;diff_level
1

U
nited States, Reuters Poll : M

ichigan Sentim
ent (Final) - Actual Reported, 

Index
W

estern Hem
isphere

Econom
y

Confidence
Thom

son Reuters
M

onthly
1

level;diff_level
1

U
nited States, Reuters Poll : M

ichigan Sentim
ent (Prelim

inary) - Actual 
Reported, Index

W
estern Hem

isphere
Econom

y
Confidence

Thom
son Reuters

M
onthly

1
level;diff_level

1



Japan, Business Surveys, Sentix, Indicator of Current Situations, Total
Asia &

 Pacific &
 Africa

Econom
y

Present Situation
Sentix

M
onthly

1
level;diff_level

1
U

nited States, Business Surveys, Sentix, Indicator of Current Situations, 
Total

W
estern Hem

isphere
Econom

y
Present Situation

Sentix
M

onthly
1

level;diff_level
1

Japan, Business Surveys, Sentix, Indicator of Econom
ic Sentim

ent, Total
Asia &

 Pacific &
 Africa

Econom
y

Confidence
Sentix

M
onthly

1
level;diff_level

1
U

nited States, Business Surveys, Sentix, Indicator of Econom
ic Sentim

ent, 
Total

W
estern Hem

isphere
Econom

y
Confidence

Sentix
M

onthly
1

level;diff_level
1

Japan, Business Surveys, Sentix, Investors Sentim
ent

Asia &
 Pacific &

 Africa
Econom

y
Confidence

Sentix
M

onthly
1

level;diff_level
1

U
nited States, Business Surveys, Sentix, Investors Sentim

ent
W

estern Hem
isphere

Econom
y

Confidence
Sentix

M
onthly

1
level;diff_level

1
IFO

, G
erm

any, Construction Industry, Assessm
ent of O

rders O
n Hand, 

Building Construction Altogether, Business Surveys, Total
Europe

Construction
Present Situation

Ifo - Institute for Econom
ic Research, U

niversity of M
unich

M
onthly

0
diff_level

1

Australia, Dandam
p;B Business Expectations - Capital Investm

ent - 
Australia, Index

Asia &
 Pacific &

 Africa
Econom

y
Expectations

Dun &
am

p; Bradstreet
M

onthly
0

level;diff_level
8

IFO
, G

erm
any, Construction Industry, O

rders O
n Hand Com

perd to the 
Previous M

onth, Building Construction Altogether, Business Surveys, Total
Europe

Construction
Present Situation

Ifo - Institute for Econom
ic Research, U

niversity of M
unich

M
onthly

0
level;diff_level

1

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Price Expectations, Scotland
Europe

Econom
y

Expectations
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
0

level;diff_level
2

N
ew

 Zealand, Business Surveys, Agriculture Sector, Em
ploym

ent, Index
Asia &

 Pacific &
 Africa

Industry
Expectations

Australia and N
ew

 Zealand Banking G
roup

M
onthly

1
level;diff_level

1
U

nited Kingdom
, Business Surveys, Royal Institution of Chartered 

Surveyors Housing M
arket, Price Expectations, W

ales
Europe

Econom
y

Expectations
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
0

level;diff_level
2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Price Expectations, Yorkshire and Hum
berside

Europe
Econom

y
Expectations

RICS - The Royal Institution of Chartered Surveyors, U
nited Kingdom

M
onthly

0
level;diff_level

2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Sales Expectations, London
Europe

Econom
y

Expectations
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
1

level;diff_level
2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Sales Expectations, Scotland
Europe

Econom
y

Expectations
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
1

level;diff_level
2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Sales Expectations, W
ales

Europe
Econom

y
Expectations

RICS - The Royal Institution of Chartered Surveyors, U
nited Kingdom

M
onthly

1
level;diff_level

2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Sales Expectations, Yorkshire and Hum
berside

Europe
Econom

y
Expectations

RICS - The Royal Institution of Chartered Surveyors, U
nited Kingdom

M
onthly

1
level;diff_level

2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Price, London
Europe

Econom
y

Present Situation
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
0

level;diff_level
2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Price, Scotland
Europe

Econom
y

Present Situation
RICS - The Royal Institution of Chartered Surveyors, U

nited Kingdom
M

onthly
0

level;diff_level
2

U
nited Kingdom

, Business Surveys, Royal Institution of Chartered 
Surveyors Housing M

arket, Price, W
ales

Europe
Econom

y
Present Situation

RICS - The Royal Institution of Chartered Surveyors, U
nited Kingdom

M
onthly

0
level;diff_level

2

IFO
, G

erm
any, W

holesale and Retail Trade, Business Clim
ate, Business 

Surveys, Retailing (excl. Food, Beverages and Tobacco)
Europe

Retail &
 W

holesale Trade
Confidence

Ifo - Institute for Econom
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