DISCUSSION PAPERS
DP/109/2018

Constructing an Uncertainty
Indicator for Bulgaria
Evgeni Ivanov

BULGARIAN NATIONAL BANK
DISCUSSION PAPERS
DP/109/2018

Constructing an Uncertainty
Indicator for Bulgaria
Evgeni Ivanov

February 2018

DISCUSSION PAPERS
Bulgarian National Bank Publications Council
Chairman:
Kalin Hristov, Deputy Governor and Member of the BNB Governing Council

Vice Chairman:
Mariella Nenova, Ass. Prof., Ph. D.

Members:
Andrey Vassilev, Ph. D.
Boryana Pencheva, Member of the BNB Governing Council, Ph. D.
Daniela Minkova, Ph. D.
Ivaylo Nikolov, Ph. D.
Lena Roussenova, Member of the BNB Governing Council, Ass. Prof., Ph. D.

Secretary:
Lyudmila Dimova

Assistant Secretary:
Christo Yanovsky

© Evgeni Ivanov, 2018
© Bulgarian National Bank, series
ISBN 978-619-7409-04-8
ISBN 978-619-7409-05-5 (e-book)

D P / 109/2018

Views expressed in the paper are those of the author and do not necessarily reflect the BNB policy.

2

Responsibility for the non-conformities, errors and misstatements in this publication lies entirely
with the author.
Send your comments and opinions to:
Publications Council
Bulgarian National Bank
e-mail: BNB_Publications@bnbank.org
Website: www.bnb.bg

Contents
1. Introduction .................................................................................... 5
2. Overview of the Main Types of Uncertainty Indicators ................ 7
3. Motivation of the Choice of Methodology ................................... 10
4. Construction of the Uncertainty Indicators for Bulgaria ............ 11
4.1. Uncertainty Indicator U1 ................................................... 12
4.2. Uncertainty Indicator U2 ................................................... 15
4.3. Uncertainty Indicator U3 ................................................... 19
4.4. Uncertainty Indicator U4 ................................................... 22
5. Combining Different Uncertainty Indicators .............................. 24
6. Relationship between Uncertainty and Key Macroeconomic
Variables ......................................................................................... 28
7. Conclusion ..................................................................................... 32

Bibliography ...................................................................................... 39

DISCUSSION PAPERS

Appendices
I. Pre-identified Uncertainty-enhancing Events ...................... 34
II. Questions from the BCS Used to Compute U1 ................... 35
III. Questions from the BCS Used to Compute U2 ................. 37

3

Abstract: Given uncertainty’s potential role as a driver of business cycles the aim of this
paper is to construct a measure of economic uncertainty for the Bulgarian economy.
For that purpose, based on monthly qualitative data on Bulgaria from the European
Commission Business and Consumer Survey, four different indicators of uncertainty
are constructed, all sharing the key assumption that disagreement among respondents
can give information on the level of uncertainty in the economy. Since each of these
indicators captures a different dimension of the “true” underlying uncertainty, a single
composite uncertainty indicator for Bulgaria is also constructed. The results suggest that
the uncertainty indicators for Bulgaria are negatively correlated with key macroeconomic
variables such as GDP, investment and consumption. Global uncertainty-enhancing
shocks appear to be much more significant than domestic ones with the 2008/09 global
economic and financial crisis and the 2012 sovereign debt crisis in the EU standing out
as one of the clearest examples of periods of heightened uncertainty in Bulgaria. Almost
all indicators suggest that uncertainty in Bulgaria in the period after 2013 has fallen to
below average levels.
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1. Introduction
The reasons behind the sluggish recovery of economic activity in the EU and
other advanced economies after the global financial crisis in 2008/09 have been
widely discussed in recent years and empirical results suggest that uncertainty
has been one of the main factors (ECB, 2016:1; ECB, 2016:2; Barkbu et al.,
2015). This is somewhat expected given that in the years after the crisis the
EU economy has been constantly subjected to uncertainty-enhancing shocks.
Among them worth mentioning are the sovereign debt crisis of 2011/12, the
unrests in Ukraine in 2014, the negotiations with Greece on debt restructuring
in 2015, the Brexit Referendum in the UK, the failed coup in Turkey and the
change in political course of the US after Donald Trump became president, the
last three of which happened in 2016. One can also include the intensification of
terrorist attacks, as well as the on-going refugee crisis in the EU, which started
in 2013 but intensified in 2015. Registering these empirical findings there have
been a growing number of publications in recent years that try to answer more
precisely the question on what is the role of uncertainty as a driver of macroeconomic fluctuations and how uncertainty can be best measured (EC, 2017).
For Bulgaria the role of uncertainty for macroeconomic developments since
the early 2000s is likely to have been significant, since the high openness of
the economy would suggest that external shocks are quickly transmitted to the
domestic economy. What is more, especially in the period after the global economic and financial crisis in 2008/09 the Bulgarian economy had experienced
its own domestic uncertainty-enhancing shocks, mainly related to political
1
uncertainty , as well as to the placement of KTB bank under special supervision
in 2014.
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Economic uncertainty, or also known as “Knightian uncertainty” (Knight,
1921), can be defined as a situation when economic agents lack the knowledge
to assess the current and future economic situation with sufficient confidence
and/or predict future outcomes (ECB, 2016:2). When deciding on consumption and investment, firms and consumers form expectations on relevant future
events on the basis of available data (Manteu and Serra, 2017). These expectations are affected by uncertainty, to the extent that the likelihood of alternative
events is unknown or impossible to gauge with precision. In a broad sense,
uncertainty can be illustrated as a mean preserving increase in the “tails” of
the probability distribution of an event (EC, 2013). An increase in uncertainty
makes future outcomes more uncertain in the sense that “tail events”, or realisa1
No government after 2009 had managed to complete its full 4-year term, which has led to frequent
preliminary parliamentary elections, resulting in four different official governments and three
caretaker governments in less than 10 years.
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tions at the extreme of the distribution, have a higher probability of occurring
(EC, 2013). Wars, terrorist attacks or other unprecedented events are examples
where it might be impossible for economic agents to assess the likelihood of the
event or its economic impact (ECB, 2016:2).2
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Economic theory suggests that a high level of uncertainty can depress economic
activity through several channels among which investment, employment, consumption and increased risk premium (EC, 2013). The main channel is the
so-called “wait-and-see” effect. Faced with high uncertainty economic agents
(firms and consumers) might decide to postpone spending decisions in order
to avoid making costly mistakes (EC, 2013). A high level of uncertainty gives
agents an incentive to delay or cancel decisions involving considerable irreversible costs until uncertainty is resolved and more information is available, thus
restraining economic activity (Manteu and Serra, 2017). If firms are uncertain
regarding the future demand for their products, they may be forced to cut back
on hiring new employees. Precautionary savings might be another channel of
transmission of uncertainty shocks. Increased uncertainty regarding economic
agents expected income may result in lower current consumption and an
increase in current savings in order to smooth future consumption. Other channels through which uncertainty can dampen economic activity include a higher
cost of finance, lower asset prices due to increased risk premium (Gilchrist et
al., 2010) and reduced willingness of banks to provide financing (Manteu and
Serra, 2017).
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Since uncertainty is unobservable and one cannot directly measure it, different
studies have proposed alternative measures that should ideally reflect the level
of uncertainty. However, the results of all these studies are heavily reliant on
the choice of methodology for the construction of the uncertainty indicator.
The purpose of this paper is to give a short overview of the most commonlyused methods for the construction of an uncertainty indicator with their pros
and cons and then to propose and construct a relevant metric for Bulgaria. In
terms of contribution to the existing literature this papers is the first to apply
these methodologies for Bulgaria and its results can be used for further analysis,
particularly in explaining macroeconomic developments, and for nowcasting.
This paper is structured as follows: Section 2 gives a short overview of the most
commonly used methods for the construction of uncertainty indicators with
2

One should clearly distinguish between risk and uncertainty. While uncertainty is related to a
situation when economic agents cannot form clear views on the possible future states, risk is a
situation where agents are able to form views about the probability distribution of possible future
states, based on logic (like when assessing likely outcomes of throwing a dice) or on past experience
(if similar shocks – to oil prices, exchange rates, etc. – have frequently happened in the past).

their pros and cons, Section 3 motivates the methodology, chosen by the paper,
Section 4 is the main section and it contains information on the methodology
implementation and results on 4 different uncertainty indicators for Bulgaria.
Section 5 proposes ways in which the 4 different indicators, reflecting different
dimensions of uncertainty, could be combined in one single indicator. Section
6 then offers some basic descriptive analysis on the relationship between the
proposed uncertainty indicators and key macroeconomic variables and, finally,
Section 7 concludes the analysis.

2. Overview of the Main Types of Uncertainty Indicators
There are a number of methods that are used in the literature to indirectly
measure different aspects of uncertainty and each has its pros and cons.

Uncertainty Indicators Based on Financial Market Volatility:
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Financial market uncertainty indicators are typically based on stock market
volatility. An advantage is that proxies for uncertainty based on financial
market volatility can be calculated in various ways (using data on equity prices,
bond yields or exchange rates for example) and at high frequency (typically on
daily basis). Low volatility in equity, bond or foreign exchange markets should
indicate stable expectations about future outcomes broadly shared across
market participants, while heightened volatility should reflect financial market
uncertainty about future outcomes (ECB, 2016:2). Probably the most widelyrecognised indicator for uncertainty from this family is the VIX index, which
was introduced in 1993 by the Chicago Board Options Exchange. The VIX
measures the market’s expectation of near-term volatility and, hence, reflects
the uncertainty that market participants face. It is constructed using the implied
volatilities of a wide range of S&P 500 index options, using both calls and puts
3
and, thus, is meant to be forward-looking . However, financial market volatility can change over time even if there is no change in uncertainty about the
economic outlook, i.e. when changes in risk aversion or sentiment are the main
driving factors of market volatility (ECB, 2016:2). In addition, perceptions of
uncertainty derived from financial markets might follow different logic from
that of business and private households (ECB, 2016:2). Moreover, in countries
where the stock market is not well-developed, like in Bulgaria, the volatility of
stock market returns is likely to be a poor indicator of uncertainty. However,
despite their shortcomings, uncertainty indicators, constructed by using similar
3

For more information on the calculation of the VIX, please refer to: http://www.cboe.com/micro/
vix/vixwhite.pdf
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methodology to that of the VIX index, have been widely used in empirical studies on the topic of uncertainty (Bloom, 2009; Moore, 2016; ECB, 2016:1; Meinen
and Roehe, 2016; and EC, 2017).

Economic Policy Uncertainty Indicators:
Baker et al. (2015) has developed the so-called “Economic Policy Uncertainty
Index” (EPU), which is an index that measures uncertainty, based on frequency
counts of newspaper articles containing the words “uncertainty” or “uncertain”,
“economic” or “economy”, as well as other terms, such as “deficit”, “regulation”,
“terrorism”, “war”, etc.4 Baker et al. (2015) find a strong relationship between
the EPU and other measures of economic uncertainty, like implied stock market
volatility. They also find that increases in policy uncertainty foreshadow declines
in investment, output, and employment in the United States and, in a panel
VAR setting, for 12 major economies (Baker et al, 2015). This index is publicly
available and regularly updated, which makes it useful for empirical studies that
focus on the countries covered by the indicator (Busseti et al., 2015; Meinen
and Roehe, 2016; ECB, 2016:2). It covers the US, Europe, as a whole, and key
countries from the euro area such as Germany, France, Italy and Spain. Bulgaria
and the rest of the countries that joined the EU after 2000 are not covered by the
index. However, given the computational complexity of the index, as well as its
reliance on publicly available web-based newspaper archives, which vary from
country to country, the replication of this type of indices is not yet that widely
used. What is more, indicators like the EPU might suffer from a subjective selection of “crisis” words, whose meaning and/or contextual use might moreover
change over time, as well as on the choice of newspapers, which might not be
representative of the media coverage in their countries (ECB, 2016:2).
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Survey-Based Uncertainty Indicators:
Another popular method for calculating indicators for uncertainty is by making
use of the qualitative data from the business and consumer surveys that are typically carried out on monthly basis (EC, 2017). The derived uncertainty indicators measure the divergence of business and consumer expectations about the
economy and about their finances. The underlying assumption is that the more
economic agents disagree in their expectations about future activity, the higher
the uncertainty in the economy. These uncertainty indicators became popular
with the work of Bachmann et al. (2013) who applied such an approach on
US and German data. Since then the methodology has been widely used in the
4

For more information on the calculation of the EPU, please refer to: http://www.policyuncertainty.
com/methodology.html

8

construction of uncertainty indicators (EC, 2013; Busseti et al., 2015; Meinen
and Roehe, 2016; ECB, 2016:2), thanks to its simplicity, coverage, comparability,
ease of replication and information richness. One of the main pros of such types
of uncertainty indicators is that economic uncertainty is measured based on the
replies of individual economic agents, which contrasts with other measures that
capture uncertainty indirectly via financial market indicators or occurrences of
certain words in the press (EC, 2013). However, the heterogeneity among firms
and consumers, as well as differences in the information they possess can cause
divergence in opinion across the business cycle irrespective of the subjectively
perceived uncertainty (Girardi and Reuter, 2017). As such, the obtained dispersions of expectations could also reflect idiosyncratic issues. This paper will pay
special attention to these types of uncertainty indicators in the next two sections
of the paper, since their characteristics make them particularly appealing for
analysing uncertainty in Bulgaria.

Other Uncertainty Indicators:

Another less commonly-used method to calculate uncertainty indicators is
based on obtaining forecast errors from factor models that include large number
of variables (ECB, 2016:2). The idea is that increased and more volatile forecast
errors would be associated with higher uncertainty. Such an approach has been
used in Meinen and Roehe (2016) and the obtained results are comparable to
those of other uncertainty metrics analysed in that paper.

DISCUSSION PAPERS

Among the other less commonly used uncertainty indicators is the disagreement among professional forecasters, which is obtained as the average standard
deviation of the individual probability distributions provided by the professional forecasters (ECB, 2016:2). The idea here is somewhat similar to that of
survey-based uncertainty indicators and postulates that increasingly diverse
opinions about the economic outlook among forecasters are likely to indicate
that the heightened uncertainty makes it more difficult to project future economic developments. A potential downside of measuring dispersion among
professional forecasters is that particularly in times of turbulence there might
be a tendency of “herding” among forecasters (EC, 2017). Another drawback of
these indicators is that the frequency with which they can be calculated may not
be as high as that of financial or survey-based uncertainty indicators due to the
availability of observations.

9

3. Motivation of the Choice of Methodology
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This analysis has chosen to use measures of uncertainty constructed from survey
data, given their advantages over other measures, discussed in Section 2. As
already mentioned uncertainty indicators obtained from survey data are simple to
calculate, they have high frequency (typically monthly data), they are published
timely (usually with a one month lag), they have good coverage (for Bulgaria the
starting data of the indicators that can be constructed go back to the early 2000s)
and are rich in information, since the sectoral breakdown and the diversity of
the questions asked in the surveys can give an idea of the underlying source of
increased/decreased uncertainty. Since in this setup economic uncertainty is
measured “at source”, i.e. directly at the level of the economic agents (consumers, firms) who make investment and consumption spending decisions, these
uncertainty measures should be more informative about the state of the economy,
compared to other uncertainty indicators, constructed in a different way.
As already discussed, survey-based uncertainty measures should be interpreted
with caution since they suffer from a non-negligible weakness: notably that their
evolvement does not solely reflect changes in underlying uncertainty levels, but
also in other forces such heterogeneity among firms and consumers, as well as
differences in the information they possess (Girardi and Reuter, 2017). Heterogeneity issues arise from the fact that firms and consumers can have different
views on their prospects, as well as current and recent developments, depending on their income, sector of operation, or need of funding. Apart from that,
respondents might come up with different answers to the survey questions,
because they use different information sets (Girardi and Reuter, 2017). Their
assessments of the different concepts inquired in the surveys (e.g. the business
or income situation) might thus vastly differ and translate into high survey data
dispersion, without this necessarily indicating that respondents are uncertain
about their assessments. In such a case respondents actually disagree, rather
than sense elevated uncertainty (Girardi and Reuter, 2017). However, if the variance of this noise rises, the corresponding increase in the dispersion of survey
data could be interpreted as genuine uncertainty.
To obtain the uncertainty indicators for Bulgaria data from the European Commission Business and Consumer Survey (BCS)5 is used and the paper follows
the methodology proposed by Girardi and Reuter (2017) and also used by the
ECB (2016:2), by Meinen and Roehe (2016) and by Manteu and Serra (2017).
The use of the BCS data has several advantages. The most important one is
5
For more information see European Commission Business and Consumer Surveys: https://
ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/
business-and-consumer-surveys_en
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that the data collection is based on the same methodology and principals across
all countries within the EU, which means that uncertainty indicators derived
from the BCS are directly comparable across countries. This is quite useful
since it allows one to distinguish between global and country-specific episodes
of heightened uncertainty by comparing an uncertainty indicator across different countries. The BCS also offers excellent data coverage for Bulgaria with
monthly data, available from the early 2000s, based on a nominal sample size of
1200 respondents from the industrial sector, 1350 respondents from the services
sector, 1000 respondents from the consumer sector, 1050 respondents from the
retail trade sector and 600 respondents from the construction sector6.
In the next section the paper will present the methodology used to obtain
four different indicators for economic uncertainty for Bulgaria. As previously
discussed the core underlying assumption for all four uncertainty indicators
is that the more economic agents disagree in their expectations about current
and future economic activity and their finances, the higher is the uncertainty
in the economy. The four indicators reflect different aspects of economic uncertainty and since they are obtained from the same population distribution this
paper will also try to obtain a single indicator that would ideally best explain the
“true” underlying uncertainty in the Bulgarian economy (see Section 5).

4. Construction of the Uncertainty Indicators for Bulgaria

To check whether these indicators are capable of detecting periods of heightened
uncertainty the historical development of each indicator are plotted alongside
the starting dates of pre-identified shocks to the global and EU economy that
are consider as uncertainty-enhancing (such as the 2008/09 global economic
7
and financial crisis and the sovereign debt crisis in EU), as well as country-

DISCUSSION PAPERS

Using the EC’s BCS data for Bulgaria this paper has constructed 4 different
uncertainty indicators (which from now on are called U1, U2, U3 and U4) by
following the methodology, proposed by Girardi and Reuter (2017). All indicators are standardised so as to have zero mean and unit standard deviation. This
standardisation is essential to make individual indicators comparable in terms
of both their mean level and volatility and it also allows me to combine the four
indicators into a single one. Apart from that all four uncertainty indicators have
been indirectly seasonally adjusted by seasonally adjusting the raw data on the
replies of the BCS respondents before carrying out the calculations to obtain the
uncertainty indicators.

6

According the EC’s “Joint Harmonised EU Programme of Business and Consumer Surveys User
Guide”, as of March 2016.
7
Which from here on in paper we also refer to as the “Great Recession”
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specific uncertainty-enhancing events in Bulgaria, related mainly to parliamentary elections8. The hypothesis that will be considered throughout the analysis
is that these pre-identified shocks were periods of heightened uncertainty and
the calculated uncertainty indicators should ideally reflect that. Global events
are identified in the graphs with a red line, while domestic events are identified
with a purple line.

4.1. Uncertainty Indicator U1
The first indicator (U1) measures the disagreement for future activity across
all sectors (industry, services, retail trade, consumers, construction) and, thus,
should capture uncertainty at the level of the whole economy. This is an expectations-based uncertainty indicator.
Similar to measures based on the dispersion of professional forecasts, but applying the idea to a much larger and more heterogeneous group, the approach rests
on the idea that respondents, when replying to questions about their economic
expectations, will be more or less concordant in their views, depending on the
degree of uncertainty about the future course of the economy (EC, 2017). In
times of low uncertainty respondents can be expected to have broadly similar
expectations about future developments, while an increasing disagreement
between responses indicates increasing uncertainty. To capture this element
of dispersion in survey responses, the approach amounts to calculating the
9
cross-sectional standard deviation of individual qualitative survey responses
(Bachmann et al., 2013).
This cross-sectional standard deviation is equivalent to:
ା
ି
ି 
8 tW = ඥା
Standard deviation on each question
࢚    ࢚ െ ሺ࢚  െ  ࢚ ሻ

(1)

+
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where p is the fraction of “increase” responses to a survey question at time t
and p– is the fraction of “decrease” responses to a survey question at time t.10
As to the intuition behind the formula, the first sum under the square root
shows that the standard deviation (or dispersion) increases when more
respondents give either positive of negative replies, as opposed to neutral replies
(“unchanged”). Put differently, the higher the share of “unchanged” replies, the
lower is uncertainty among respondents according to this measure, which is
based on the assumption that an “unchanged” view on the future is a sign of
8

For the complete list of the pre-identified uncertainty-enhancing events, please refer to Appendix I.
For a detailed list of the questions used to compute U1, please refer to Appendix II.
10
In the consumer survey there are five possible responses: “very positive”, “positive”, “very negative”,
“negative” and “neutral”. In this case p+ is computed by summing the fraction of very positive answers
with the fraction of positive responses. The same steps are applies when computing p–.
9
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perceived stability. The standard deviation on each question also increases when
the second, the quadratic term, gets smaller. The squared difference between
positive and negative replies actually measures the dominance of optimistic or
pessimistic respondents; if there is no clear dominance, i.e. high disagreement,
the second term gets small and uncertainty rises; if on the other hand there is
strong dominance of either positive or negative views, then these concordant
views about the future translate into a large second term, and, thus, a reduction
in uncertainty is observed (EC, 2017).
The resulting dispersion on a given answer for a given time period is then standardised as to have zero mean and unit standard deviation. These standardised
dispersions from each separate question are then averaged within sectors (such
as industry, consumers, construction, etc.) to obtain the uncertainty indicators
for each sector of the economy. The separate sectoral uncertainty indicators are
11
then averaged across economic sectors in order to obtain the overall uncertainty measure for the whole economy which is our U1 indicator (see Figure 1).
Figure 1. Uncertainty in Total Economy, Bulgaria (U1 Indicator)

Source: EU Commission BCS Survey, own calculations
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Note: Since the index is standardised a value of zero would mean that the level of uncertainty in the
economy is “average”, while values above zero are period with heightened uncertainty and values below
zero are periods with “below-average” uncertainty. Movements along the Y-axis are measured in standard
deviations due to the standardisation transformation.
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As an alternative to averaging uncertainty across sectors of the economy, one can assign each
sector weights equal to the value added share of that sector in the total value added of the economy
under consideration.
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Due to the standardisation, a value of zero on the uncertainty index should be
interpreted as “average” uncertainty during the period under consideration,
while values above zero should indicate a period of “above average” uncertainty
and values below zero – a period with “below average” uncertainty.
The U1 indicator indeed captures well major periods of heightened uncertainty,
such as the Great Recession and the EU sovereign debt crisis. However, some of
the other global events that have been initially selected and included as uncertainty-enhancing (such as the Brexit Referendum and the unrests in Ukraine)
do not result in significant upward spikes of the indicator that would suggest
“above average” uncertainty. This could be explained with the fact that these
events, despite being uncertainty-enhancing, are not occurring in our main
trading partners and, thus, export-oriented sectors in Bulgaria are not faced
with uncertainty regarding future orders. One can also notice that countryspecific events in Bulgaria (such as the parliamentary elections or the placement
of KTB under special supervision) do not generally increase the uncertainty in
the country to above-average levels, as measured by U1. The only exception to
this is the period before Bulgaria’s accession in the EU in 2007, when the indicator increases up to the date of accession and then decreases notably right after
the accession. This can be explained with the mixed expectations that people
had regarding what would happen to the Bulgarian economy once the country
joins the EU.
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A useful feature of this type of computation of uncertainty indicators is that one
can get the contribution to uncertainty from each sector of the economy given
the way the indicator is constructed – the overall uncertainty in the economy
is calculated as the average uncertainty across each sector of the economy (see
Figure 2). The extent to which uncertainty in different sectors reacts to global
and domestic events can vary, depending on the degree of reliance of the particular sector to domestic or foreign markets. In that sense industry and services
may depend more on external developments in comparison to consumers and
retail trade which will likely depend more on domestic developments.

14

The sectoral breakdown suggests that the recently observed decrease in uncertainty has been mainly due to industry and to a lesser extent to the services
sector. This can probably be explained with the cyclical recovery in the economic activity in our main trading partners from the EU and, respectively,
the subsequent increase in external demand for Bulgarian goods and services.
Having in mind that firms in the industrial sector in Bulgaria are strongly
export-oriented and are highly integrated in global value chains (Ivanova and
Ivanov, 2017) an increase in external demand would likely lead to more optimistic future expectations.

Figure 2. Uncertainty in Total Economy, Bulgaria, Sectoral Breakdown
(U1 Indicator)

Source: EU Commission BCS Survey, own calculations

One can notice that despite the apparent hikes of the uncertainty indicator in
2009 and 2012 U1 is also volatile from one month to the next, which can be
explained with the inherent volatility of respondent’s answers to the BCS. As
already discussed in Section 3 firms’ and consumers’ assessments regarding the
same survey questions are noisy, due to the differences in background characteristics, as well as disagreements due to different information sets.

4.2. Uncertainty Indicator U2

12
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The second indicator (U2) does not only focus on disagreement for future
activity but also takes into account respondents’ backward-looking assessments
for the same questions in subsequent survey rounds (usually three months later
for industry, services, retail trade and 12 months later for consumers) across
all sectors (industry, services, retail trade, consumers) excluding construction
(due to lack of suitable question pairs in the survey)12. This indicator is a type
of ex-post uncertainty measure, based on indirect evaluation of respondents’
forecast errors, which combines the uncertainty regarding future activity with
respondents’ assessment about activity during the past months (Girardi and
Reuter, 2017). This means that forward-looking questions such as “How do you
expect your production to develop over the next 3 months?” will be combined
For a detailed list of the questions used to compute U1, please refer to Appendix III.
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with their corresponding backward-looking questions, such as “How has your
production developed over the past 3 months?”. One drawback of this type of
index is that it can only be constructed with significant time lag because it relies
on respondents’ retrospective assessment of past developments (Manteu and
Serra, 2017). Another drawback is that the indicator rests on the assumption
that the economic conditions remain stable between the time of the ex-ante
and the ex-post assessments. Should the conditions change, the heterogeneityinduced dispersion of the questions can no longer be reasonably assumed to be
similar (Girardi and Reuter, 2017).
The calculation procedure starts in a similar manner to the one used to obtain
U1. In the first step the cross-sectional standard deviation from the response on
each individual qualitative survey question is calculated.
ା
ା
ି
ି 
Standard deviation on each question8t =
W ඥ࢚    ࢚ െ ሺ࢚  െ  ࢚ ሻ

(2)

+
where p is the fraction of “increase” responses to a survey question at time t
+
and p is the fraction of “decrease” responses to a survey question at time t. 13

In the second step the obtained standard deviations of the corresponding forward- and backward-looking survey responses by pairs are grouped and for
every single pair rescaled dispersions are obtained in the following way:
Dispersion on each question (Industry, Services, Retail Trade)t-3 =

ln

deviation (question on future)t–3
( Standard
)
Standard deviation (question on past)t

(3)

Dispersion on each question (Consumers)t-12 =
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ln

deviation (question on future)t–12
(Standard
)
Standard deviation (question on past)t

(4)

While dispersion in answers to forward-looking questions can be influenced
by uncertainty and other factors (namely, heterogeneity and disagreement),
dispersion in answers to backward-looking questions should not reflect uncertainty. In practice, the indicator involves scaling the dispersion of answers to
the forward-looking questions, as inquired in a given month, by the dispersion
of answers to the corresponding backward-looking questions, as inquired some
months later, which can be interpreted as a measure of the extent of uncertainty,

13
In the consumer survey there are five possible responses: “very positive”, “positive”, “very negative”,
“negative” and “neutral”. In this case p+ is computed by summing the fraction of very positive answers
with the fraction of positive responses. The same steps are applies when computing p–.

16

expressed as a share of the “natural” dispersion across the economy (Manteu
and Serra, 2017).
The resulting dispersions on each pair of answers for a given time period are
then standardised as to have zero mean and unit standard deviation. These
standardised “dispersions” from each separate question are then averaged within
sectors (such as industry, consumers, etc.) to obtain the uncertainty indicators
for each sector of the economy. The separate sectoral uncertainty indicators are
then averaged in order to obtain the overall uncertainty measure for the whole
economy which is the U2 indicator (see Figure 3).
Figure 3. Uncertainty in Total Economy, Bulgaria (U2 Indicator)

Source: EU Commission BCS Survey, own calculations

The U2 indicator, like U1, also captures major periods of heightened uncertainty, such as the Great Recession and the EU sovereign debt crisis. In the case
of U2 the hikes in uncertainty during these 2 events are relatively weaker as
compared to the average variation of the indicator. In general U2 appears to be
more volatile than U1, which makes its interpretation and consequently its use
for economic analyses more difficult. A possible explanation of why U2 is more
volatile than U1 is that the assumption that the economic conditions remain
stable between the time of the ex-ante and the ex-post assessments does not hold,
especially in the period after the Great Recession. What stands out is that, unlike
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Note: Since the index is standardised a value of zero would mean that the level of uncertainty in the
economy is “average”, while values above zero are period with heightened uncertainty and values below
zero are periods with “below-average” uncertainty. Movements along the Y-axis are measured in standard
deviations due to the standardisation transformation.
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U1, U2 suggests that uncertainty after the 2008/09 global financial crisis has not
really returned back to its pre-crisis levels, or to its “average” levels, with events
such as the unrests in Ukraine, the negotiations around the Greek debt restructuring, the Brexit referendum and the election of Donald Trump as president of
the US contributing for the “above average” uncertainty in recent years.
Figure 4. Uncertainty in Total Economy, Bulgaria, Sectoral Breakdown
(U2 Indicator)
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Source: EU Commission BCS Survey, own calculations
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Similar to U1, U2 can also provide the contribution to uncertainty from each
sector of the economy because of the way that the indicator is constructed –
the overall uncertainty in the economy is calculated as the average uncertainty
across each separate sector. The sectoral breakdown, however, gives a somewhat
mixed picture of the source of uncertainty, given that sectors frequently switch
the direction of their contribution to the overall level of uncertainty, changing between positive and negative contribution over subsequent months (see
Figure 4). Services appear to be the most volatile sector, while the industry
sector and consumers display more stable results. Despite that U2 manages to
capture most of the pre-selected uncertainty enhancing events, the rather muted
hike of the indicator during the Great Recession and the large volatility from
month to month casts doubt on the reliability of U2 as a good uncertainty proxy,
since one would expect that increases/decreases in uncertainty would generally
follow a smoother path that reflects the perception of economic agents.

4.3. Uncertainty Indicator U3
The third indicator (U3) is similar to the first one (U1) but it measures the
disagreement only related to the future production in the industry sector, rather
than the uncertainty in the whole economy (which was the case for U1). While
this approach may seem to be too simplistic, there are recognised benefits of
using it. The replies on some questions in the BCS (especially those related to
expected price developments) may carry ambiguous information and, thus, are
likely to introduce additional noise in the uncertainty indicators. What is more,
having only one question from which the uncertainty indicator is constructed
allows one to analyse the distribution of replies that ultimately determines the
dynamics of the uncertainty indicator. These benefits have been widely recognised and this indicator has often been used on its own to measure uncertainty,
explaining quite well macroeconomic developments (Bachmann et al., 2013;
EC, 2013; Busetti et al., 2015; Meinen and Roehe, 2016). The calculation of U3
starts with obtaining the standard deviation on the responses in the same way as
for U1 but this time only from the following question of the BCS survey:
Industry Survey Question 5: How do you expect your production to develop
over the next 3 months? It will...
+ increase
= remain unchanged
− decrease
8 W

ା
ି
ି 
ඥା
࢚    ࢚ െ ሺ࢚  െ  ࢚ ሻ

(5)

+

The resulting indicator is then standardised as to have zero mean and unit
standard deviation.
The U3 uncertainty indicator captures quite well major periods of global heightened uncertainty, such as the DotCom Bubble, the invasion in Iraq, the Great
Recession, the EU sovereign debt crisis and the Brexit Referendum but similar to
the previous two metrics (U1 and U2) does not seem to register the pre-selected
domestic uncertainty-enhancing events as significant (see Figure 5).
The U3 indicator would imply higher uncertainty in the period around 2003, as
compared to U1 and U2. The exceptionally high levels of uncertainty in 2003
can be argued to owe not only to the invasion in Iraq but also to the three largest
EU economies (Germany, France, Italy) entering recession. These countries are
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where p is the fraction of “increase” responses to a survey question at time t
and p– is the fraction of “decrease” responses to a survey question at time t.
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the main destinations for exports for the Bulgarian industrial sector and, thus,
the worsening of economic activity there increased concerns of Bulgarian firms.
This is strongly reflected by U3, since this indicator is constructed only from
data from the highly export-oriented industry sector. U3 stands out from U1
and U2 with the much higher amplitude of variation – for example, at its peak
after the collapse of Lehman Brothers U3 increases by almost 3 standard deviations, while U1 and U2 at their peaks increased by between 1.0 to 1.5 standard
deviations. The U3 indicator also points to a decrease in uncertainty in recent
years (similar to U1), but the amplitude of the decrease is much higher than that
of U1 (see Figure 5).
Figure 5. Uncertainty in Industry, Bulgaria (U3 Indicator)
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Note: Since the index is standardised a value of zero would mean that the level of uncertainty in the
economy is “average”, while values above zero are period with heightened uncertainty and values below
zero are periods with “below-average” uncertainty. Movements along the Y-axis are measured in standard
deviations due to the standardisation transformation.

20

Source: EU Commission BCS Survey, own calculations

Since this indicator is constructed from the replies on a single question it is
easy to plot and visually analyse the distribution of the replies alongside the U3
indicator (see Figure 6).

Figure 6. Uncertainty in Industry, Bulgaria, Breakdown by Replies (U3 Indicator)

Source: EU Commission BCS Survey, own calculations

In Figure 6 one can see the underlying volatility of the respondents’ answers
to the BCS, stemming from the already discussed differences in background
characteristics, as well as from disagreements due to different information sets.
These monthly volatilities of the survey question replies are inherited by the
U3 indicator and cause the indicator to vary from month to month even if no
significant event has occurred.
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Figure 6 shows that in the period between 2000 and 2008 the fraction of
“decrease” replies is quite stable and even falling slightly in the run-up to
Bulgaria’s accession to the EU. At the same time the fraction of “increase”
replies was on an upward path. As a result the fraction of “neutral” responses
is decreasing, which, as discussed in the section on U1, leads to an increase in
+
–
uncertainty because the first terms of the U3 indicator ( p + p ) becomes larger.
However, if there is clear dominance of one of the replies, like in the period
between 2004 and 2007 when the “increase” responses clearly outweigh the
“decrease” responses, there is less disagreement among respondents which is a
clear sign of lower uncertainty. To account for that the second quadratic term of
the U3 indicator ( p+ + p–)2 acts as a corrective mechanism and reduces uncertainty (because of the minus sign in front of this second term in the equation).
The “above average” uncertainty, during the 2008/09 crisis is characterised
by low fraction of “neutral” responses and similar fractions of “increase” and
“decrease” responses, which indicates disagreement among respondents and
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no clear dominance of either answer. In recent years uncertainty has decreased
because the fraction of “increase” responses has dominated the fraction of
“decrease” responses, and also the fraction of “neutral” responses has been
higher than its historical average.

4.4. Uncertainty Indicator U4
The fourth indicator (U4) is constructed in a slightly different way, compared
to the previous three indicators. Rather than using the detailed breakdown of
“increase” and “decrease” responses from the BCS, this indicator uses dispersion
of changes in the overall balance of replies between consecutive rounds of the
survey (Girardi and Reuter, 2017). The idea is that a high degree of uncertainty
may not be only reflected in disagreement between respondents to a given question but may also be reflected in the resulting balance scores diverging across
different questions, i.e. increased dispersion across questions rather than within
questions (Manteu and Serra, 2017). When uncertainty is low and the economy
is growing steadily, respondents’ assessment of different questions asked in
the survey should be more or less commonly shared and the balances on their
replies will not change that much from month to month. The opposite should
be true in times of uncertainty. For example, when the economy is exiting from
a trough, the dispersion of balance scores is likely to increase as expectations
on leading indicators (such as for expected orders) turn positive, while expectations for other lagging indicators, such as employment, stay unchanged or
continue to worsen (ECB, 2016:2).
The first step of the U4 indicator computation is to obtain from all questions
across all sectors of the survey (5 sectors and a total of 35 questions on past/
present/future assessments) the change in each balance score compared to its
balance score three months ago:
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Change i,t = Balance Score i,t – Balance Score i,t-3
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(6)

where i is each individual question in the survey.
The second step is to standardise the obtained changes on each balance as to
have zero mean and unit standard deviation, so that they can be directly comparable. Then the standard deviation across questions’ balances changes is calculated within each sector of the economy, as to obtain 5 standard deviations, one
for each sector of the economy (industry, services, retail trade, construction and
consumers). The sectoral standard deviations are then averaged across sectors in
order to obtain the final measure of uncertainty U4 (see Figure 7).

Figure 7. Uncertainty in Total Economy, Bulgaria (U4 Indicator)

Note: Since the index is standardised a value of zero would mean that the level of uncertainty in the
economy is “average”, while values above zero are period with heightened uncertainty and values below
zero are periods with “below-average” uncertainty. Movements along the Y-axis are measured in standard
deviations due to the standardisation transformation.

Source: EU Commission BCS Survey, own calculations

The U4 indicator, similar to U1, U2 and U3 cannot be treated as an unbiased
uncertainty indicator but should rather be treated as a proxy for uncertainty.
This is because the cross-question perspective captures elements of uncertainty
but is also influenced by other forces, mainly heterogeneity. Here, unlike for U1,
U2 and U3 the heterogeneity does not refer to the characteristics of the individual respondents, but of the questions (Girardi and Reuter, 2017). According
to Girardi and Reuter (2017) the concepts inquired by the different survey questions are heterogeneous in terms of the degree to which they typically lead or
lag the business cycle (e.g. employment plans, structurally, tend to lag production expectations). As a result, normal business cycle fluctuations can produce
increases in the cross-question dispersion of month-on-month changes, which
are not strictly related to uncertainty.
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The U4 uncertainty indicator performs adequately in terms of capturing major
periods of heightened uncertainty, such as the DotCom Bubble, the 9/11 attacks
in the US, the invasion in Iraq, the Great Recession, the EU sovereign debt crisis
and the unrests in Ukraine. However, similar to the previous uncertainty indicators, U4 does not seem to register domestic uncertainty-enhancing events as
significant. Another similarity between U4, U1 and U3 is that they point to a
decrease in uncertainty to below average levels in recent years (see Figure 7).
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The sectoral breakdown of the U4 indicator (see Figure 8) suggests that the
decrease in uncertainty observed in the last three years is quite broad-based and
is not concentrated in a single sector of the economy.
Figure 8. Uncertainty in Total Economy, Bulgaria, Sectoral Breakdown
(U4 Indicator)

Source: EU Commission BCS Survey, own calculations
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5. Combining Different Uncertainty Indicators
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Since each of the four calculated indicators (U1, U2, U3, U4) captures a different aspect of the “true” unobserved uncertainty in the economy their dynamics
can at times diverge (see Figure 9). While all four indicators spike during the
2008/09 global financial crisis and the 2012 sovereign debt crisis in Europe,
suggesting “above average” uncertainty, their dynamics are quite diverse in
the period between 2002 and 2005. Such a divergence is also observed in the
period between 2015 and 2017, when most indicators suggest that uncertainty
has gone down to “below normal” levels, but the magnitude of this decreased
uncertainty varies notably among the different indicators. The U3 measure,
which measures the uncertainty in the industry sector in Bulgaria, appears to
react stronger to uncertainty increasing/decreasing shocks, compared to the rest
of the indicators which reflect uncertainty in the total economy and not just
the industrial sector. As already commented in Section 4.3 this can be a result
of the dependence of the industrial sector on external developments due to its
high export-orientation and its high integration in global value chains. On the

other hand, the U2 indicator’s readings would not imply a significant decrease
in uncertainty in recent years.
Figure 9. Comparison of Uncertainty Indicators, Bulgaria (U1, U2, U3 and U4)

Source: EU Commission BCS Survey, own calculations
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Given that no indicator is a perfect proxy for uncertainty, it might be preferable
to compile a composite measure of uncertainty which captures and consolidates
the information content of the different uncertainty proxies (ECB, 2016:2) and
also smooths away the noise inherent to any particular measure. This has been
widely used in practice with the method of aggregation varying from simple
average of several uncertainty metrics, or weighted average of several uncertainty metrics, to taking the median of several uncertainty metrics, and finally
to using a principal components model on a set of several uncertainty metrics
and taking out the first principal component as the composite index (Busetti,
2015; ECB, 2016:2; Moore, 2016; Manteu and Serra, 2017). This paper has
chosen to use the median aggregation approach, similar to the ECB (2016:2), in
order to obtain a composite uncertainty indicator (see Figure 10).
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Figure 10. Composite Uncertainty Indicator, Bulgaria (Median of U1, U2, U3, U4)

Note: The shaded area around the uncertainty indicator represents the area between the maximum and
the minimum standard deviation of all four uncertainty indicators U1, U2, U3 and U4 that are used in
order to construct the composite uncertainty indicator.
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Source: EU Commission BCS Survey, own calculations
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The ECB (2016:2) suggests that it is better to use the median rather than the
mean when constructing a composite indicator for uncertainty given that the
typically found characteristics of uncertainty indicators are not associated with
those of a normal distribution. Namely, such indicators display a wide range of
observations, which at their extremes can vary up to three standard deviations
from the mean. Another observation that the ECB (2016:2) made and which
motivates the choice of median over mean is that uncertainty indicators tend
to show a positive skewness, which implies that the mass of the distribution
of observed uncertainty levels is concentrated at below average levels. In other
words, the indicator suggests that there are more frequent and longer-lasting
periods of low uncertainty than of high uncertainty. The third characteristic
that makes the use of the median more preferable than the use of the mean is
that uncertainty indicators typically display high kurtosis, which would imply
that the distribution has tails that asymptotically approach zero more slowly
than a Gaussian distribution (ECB, 2016:2).
The obtained composite uncertainty indicator for Bulgaria captures the joint
development of all underlying uncertainty proxies and it performs adequately
in capturing periods that were pre-selected as uncertainty-enhancing, especially

those related to global events, such as the invasion in Iraq, the Great Recession
and the sovereign debt crisis in Europe (see Figure 11).
Figure 11. Composite Uncertainty Indicator, Bulgaria (Median of U1, U2, U3, U4)

Source: EU Commission BCS Survey, own calculations

Table 1. Correlation between Uncertainty Indicators
U

U1

U2

U3

U

1

U1

0.8***

1

U2

0 44***

0.27**

1

U3

0.84***

0.49***

0.23*

1

U4

0.82***

0.63***

0.12

0.67***

U4

1
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The correlations between the constructed uncertainty indicators (presented in
Table 1) is generally quite high and statistically significant with the exception of
the U2 indicator, which appears to be less correlated with the other uncertainty
indicators. This could be due to the more volatile readings of the U2 indicator,
compared to the other indicators and also because U2 is the only indicator that
does not point to a reduction in uncertainty to “below average” levels in recent
years.

Source: EU Commission BCS Survey, own calculations
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An overview of the constructed indicators would suggest that, although similar
in nature, the uncertainty proxies can point to different conclusions for the level
of uncertainty in the economy, especially for specific time periods. Given that
uncertainty is unobserved and there is no formal approach to testing which
indicator best reflects the underlying uncertainty in the economy, the composite indicator would be preferred to the separate uncertainty proxies. This is
because it captures the joint development of all underlying uncertainty proxies,
it smooths out the noise inherent to any particular measure and it also draws
information from all sectors of the economy.
However, the constructed uncertainty indicators may be differently related to
macroeconomic developments, depending on the aspects of the “true” unobserved uncertainty in the economy that they reflect. For example, the U3 measure, which focuses on future production expectations in the industrial sector,
may be more closely related to investment activity in the country as opposed to
U1, U2 and U4, which also cover several questions from the consumer survey
and would thus be more appropriate when analysing uncertainty at the level of
consumers. The next section of the paper examines the relationship between the
uncertainty indicators and key macroeconomic variables which has important
implications for further work with these indicators and their potential use in
modelling activities.
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6. Relationship between Uncertainty and Key
Macroeconomic Variables
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Uncertainty indicators should have negative correlation with key macroeconomic variables, as one would expect an adverse contemporaneous or lagged
impact of uncertainty on activity (ECB, 2016:2). In other words, proxies for
uncertainty should be high in periods of recession and low during periods
of resilient growth. One reason is that negative news shocks (such as terrorist attacks or wars) that can cause recessions also cause higher uncertainty at
the same time. Another reason for heightened uncertainty during recessions
is that recessions might themselves increase uncertainty (ECB, 2016:2). Figure
12 plots the developments of real economic variables (quarter-on-quarter and
year-on-year growth rates in real gross domestic product, real gross fixed capital
formation and real private consumption) alongside the constructed uncertainty
indicators (U1, U2, U3, U4 and the Composite Uncertainty Indicator U).
A visual inspection of Figure 12 suggests that the constructed uncertainty indicators generally display the desired negative relationship with the developments
of GDP, investment and private consumption. However, the strength of the

relationship appears to vary from indicator to indicator, as well as across time.
All uncertainty indicators appear to display stronger negative relation with
GDP than with investment and consumption, both when quarter-on-quarter
and year-on-year growth rates are considered. U3 and U4 are the indicators
that display weaker negative relationship with investment and consumption in
the period between 2002 and 2005. Also in recent years both indicators suggest
that uncertainty has gone down to levels below those in the pre-crisis period,
which does not correspond to the more muted developments of the considered
macroeconomic variables, which are still lower than their pre-crisis rates. In
general, the combined uncertainty indicator U, as well as U1 and U2 appear to
capture better the dynamics of GDP, investment and private consumption.
Figure 12. Uncertainty and Real Economic Developments, Bulgaria
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Note: “qg” stands for quarter-on-quarter growth rate, while “yg” stands for year-on-year growth rate.

Source: NSI, EU Commission BCS Survey, own calculations
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However, further analyses are needed in order to identify which uncertainty
indicator is most useful in explaining real economic developments. A first step
would be to statistically examine the correlations between the constructed
uncertainty indicators and key macroeconomic variables.
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Section 1 discussed several channels, identified in the economic theory, through
which increased uncertainty can affect the economic activity – namely, investment, employment, consumption and increased risk premium. Table 2 presents
the correlation of the obtained uncertainty indicators (U1, U2, U3, U4 and the
Composite Indicator U) with real gross domestic product (GDP), real gross
fixed capital formation (INV), real private consumption (CONS), unemployment rate (UNEMP) and the 5-year credit default swap rate (CDS 5-y; as a
proxy for Bulgaria’s risk premium) in order to get some intuition about these
relationships for Bulgaria. The correlation between the calculated uncertainty
indicators and the first-order lags of these macroeconomic variables are also
included to partially account for possible delayed effects of uncertainty. All
series used in this table have been transformed to have quarterly frequency and
the correlations are evaluated for the period between the first quarter of 2002
and the first quarter of 2017.
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Table 2 shows that all uncertainty indicators for Bulgaria display negative correlation with the contemporaneous GDP growth rates (both quarter-on-quarter
and year-on-year) and in most cases this correlation is statistically significant,
which is exactly what is expected by theory. The correlations between the
uncertainty indicators and the lagged growth rates of GDP appear to be smaller
and less significant but are still negative in almost all cases. One can observe a
strong and significant positive correlation between the uncertainty indicators
and the risk premium proxy (CDS rates), which also holds when the contemporaneous CDS rate is substituted with its first-order lag. This supports initial
expectations that increased economic uncertainty could lead to higher risk
premium. The correlation coefficients between the uncertainty indicators and
the contemporaneous and lagged real growth rates of investment and private
consumption appear to have the expected sign in most cases (with the exception
of U4) although the correlation significance is not that strong. Unemployment
rate and its first-order lag do not seem to be significantly related to any of the
uncertainty indicators, apart from U1, where the correlation coefficient has the
wrong sign.

Table 2. Correlation between Uncertainty Indicators
and Key Macroeconomic Variables
U1

U2

U3

U4

U

GDP_qg

-0.27**

-0 41***

-0.16

-0.18

-0.33**

GDP_yg

-0.11

-0 44***

-0.2

0.02

-0.22*

INV_qg

-0.12

-0.32**

-0.2

0.08

-0.18

INV_yg

0.11

-0.35***

-0.06

0.23*

-0.01

CONS_qg

-0.17

-0.28**

-0.07

0.03

-0.16

CONS_yg

-0.08

-0.28**

-0.16

0.03

-0.15

UNEMP

-0.24*

-0.19

0.2

0.05

0.01

CDS 5-y

0.24*

0.14

0 41***

0.34***

0.38***

GDP_qg(-1)

-0.01

-0.32**

-0.2

-0.03

-0.12

GDP_yg(-1)

0.04

-0.52***

-0.15

0.14

-0.12

INV_qg(-1)

-0.01

-0.51***

-0.16

0.1

-0.15

INV_yg(-1)

0.16

-0.55***

0.06

0.26**

0.04

CONS_qg(-1)

0.01

-0.17

-0.03

0.02

-0.02

CONS_yg(-1)

0.04

-0.35***

-0.13

0.1

-0.07

UNEMP(-1)

-0.24*

-0.15

0.13

0.06

-0.01

CDS 5-y(-1)

0.24*

0 42***

0 46***

0.3**

0 44***

Notes: “qg” stands for quarter-on-quarter growth rate, while “yg” stands for year-on-year growth rate;
Statistical significance of the correlation in the table is coded in the following way: *** statistically significant at the 1-percent level, ** statistically significant at the 5-percent level, * statistically significant at the
10-percent level; First-order lags of the macroeconomic variables are denoted by (‑1) after the name of the
variable in the table.

In general, the results from Table 2 suggest that the constructed uncertainty
indicators are more strongly related to the year-on-year growth rates of the
selected macroeconomic variables, rather than their quarter-on-quarter rates.
The U2 indicator appears to have statistically the most significant negative correlation with GDP, investment and consumption, followed by the composite
uncertainty indicator U, and U1.
Simple correlations are not an ideal approach to examine the usefulness of the
constructed uncertainty indicators for explaining economic developments.
The connection between the uncertainty indicators presented and economic
activity can be best described with models that explore the mutual interdependence between these variables, without imposing a priori a causal relationship
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Source: EU Commission BCS Survey, NSI, Bloomberg, own calculations
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(Manteu and Serra, 2017). In recent literature Vector Autoregression (VAR)
models have been a commonly used tool for this purpose (Meinen and Roehe,
2016; Manteu and Serra, 2017; Girardi and Reuter, 2017), in particular when
estimated using Bayesian techniques that reduce the overfitting problems of
traditional VAR models. These models could not only quantify the effects of
uncertainty on macroeconomic developments but also provide a framework that
can be used for forecasting purposes.
However, apart from common factors such as uncertainty, each macroeconomic
indicator (GDP, investment, consumption, etc.) is also likely to be affected by
specific factors. Therefore, it is more meaningful to construct a separate model
for each macroeconomic indicator. Such analyses are beyond the scope of this
paper but Ivanov et al. (2018) combines the obtained uncertainty indicators
with Bayesian VAR estimation techniques to study in details the relationship
between uncertainty and investment in Bulgaria. The results from the historical
decomposition point to the conclusion that uncertainty has been one of the
key drivers of business investment dynamics in the country, while the impulse
responses suggest that an increase in uncertainty can depress investment for
up to two years. Using similar approaches to analyse the relationship between
uncertainty and key macroeconomic indicators such as GDP, private consumption could be a possible area for future research.

7. Conclusion
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Uncertainty has been identified as one of the key factors for the sluggish recovery of economic activity in the EU and other advanced economies. While uncertainty is an unobservable and not quantifiable variable, the economic literature
offers different ways to measure the change in uncertainty, such as by constructing indicators based on financial market volatility, on survey response disagreements and on word-counts in newspaper articles. Each of these approaches has
its pros and cons.
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Given uncertainty’s potential role as one of the drivers of business cycles, it
is important to construct and monitor such indicators of uncertainty (ECB,
2016:2). An assessment of the level of uncertainty is essential to be able to
understand and interpret past and current macroeconomic developments.
This paper follows the methodology of Girardi and Reuter (2017) in order to
construct four uncertainty indicators for Bulgaria, using qualitative data from
the European Commission Business and Consumer Survey. Since each of these
four indicators captures a slightly different dimension of the “true” underlying uncertainty, the paper also tries to combine them into a single composite
uncertainty indicator.

The paper has chosen to use uncertainty indicators, obtained from survey data,
because they are easy to calculate, they can be constructed on a monthly basis
with data publication delay of only one month and because they have good coverage for Bulgaria (starting from the early 2000s). Another advantage is that due
to the harmonisation of the data gathering procedure and methodology in the
BCS, the uncertainty indicators that are constructed for Bulgaria are directly
comparable to those for other countries from the EU.
The results suggest that the uncertainty indicators for Bulgaria are more sensitive to global uncertainty-enhancing shocks, compared to domestic shocks. The
2008/09 global economic and financial crisis and the 2012 sovereign debt crisis
in the EU stand out as one of the clearest examples of periods of heightened
uncertainty that all four indicators identify for Bulgaria. Almost all indicators
suggest that uncertainty in Bulgaria in the period after 2013 has gone down to
below average levels, mainly on the back of the industry sector.
Descriptive analysis shows that the uncertainty indicators for Bulgaria exhibit
the desired countercyclical behaviour and are negatively correlated with key
macroeconomic variables, such as GDP, investment and consumption and their
first-order lags. The strongest relation is between the uncertainty indicators and
GDP. There also appears to be a significant co-movement between the uncertainty indicators and the indicator for the risk premium of Bulgaria (proxied by
the 5-year credit default swap rate).
One possible area for future research would be to analyse the relationship
between these uncertainty indicators and macroeconomic variables in a more
detailed manner, for example by incorporating them in structural VAR models
and obtaining impulse responses and historical decomposition of the shocks
from the model.
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Appendices
Appendix I. Pre-identified Uncertainty-enhancing Events
Table 2. Global Uncertainty-enhancing Events
Event
DotCom bubble burst

Occurrence
April 2000

9/11 terrorist attacks in the US
Invasion of US in Iraq

September 2001
March 2003

Madrid bombings terrorist attack

May 2004

French referendum on ratifying the EU Constitution

May 2005

London bombings terrorist attack

July 2005

Collapse of Lehman Brothers in the US

September 2008

Beginning of the sovereign debt crisis in Europe
Unrests in Ukraine after Yanukovych and his government
lost power
Syriza wins the governmental elections in Greece
UK Brexit referendum;
Failed military coup against government in Turkey
Donald Trump wins US Presidential elections

December 2011
February 2014
January 2015
July 2016
November 2016

Table 3. Domestic Uncertainty-enhancing Events
Event
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Election of new government: Sakskoburgotski
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Occurrence
July 2001

Election of new government: Stanishev

August 2005

Bulgaria joins the EU

January 2007

Election of new government: Borissov 1

June 2009

Election of new government: Oresharski

May 2013

Placement of KTB bank under special supervision

June 2014

Election of new government: Borissov 2

November 2014

Election of new government: Borissov 3

May 2017

Appendix II. Questions from the BCS Used to Compute U1
The U1 uncertainty indicator uses the following questions from the BCS
survey for Bulgaria where the three possible answers that respondents can give
are “increase”, “decrease”, or “remain the same” (in the case of consumers
the “increase” option consists of two components – “strongly increase” and
“increase moderately”, and the “decrease” option consists of two components –
“strongly decrease” and “decrease moderately”):
Industry survey:
Question 5: How do you expect your production to develop over the next 3
months? It will...
Question 6: How do you expect your selling prices to change over the next 3
months? They will...
Question 7: How do you expect your firm’s total employment to change over
the next 3 months? It will...
Question 12: How do you expect your export orders to develop over the next 3
months? They will...
Services survey:
Question 3: How do you expect the demand (turnover) for your company’s
services to change over the next 3 months? It will…
Question 5: How do you expect your firm’s total employment to change over
the next 3 months? It will...

Consumer survey:
Question 2: How do you expect the financial position of your household to
change over the next 12 months? It will...
Question 4: How do you expect the general economic situation in this country
to develop over the next 12 months? It will...
Question 6: By comparison with the past 12 months, how do you expect that
consumer prices will develop in the next 12 months? They will…
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Question 6: How do you expect the prices you charge to change over the next 3
months? They will...
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Question 7: How do you expect the number of people unemployed in this country to change over the next 12 months? The number will...
Question 9: Compared to the past 12 months, do you expect to spend more
or less money on major purchases (furniture, electrical/electronic devices, etc.)
over the next 12 months? I will spend…
Retail trade survey:
Question 3: How do you expect your orders placed with suppliers to change over
the next 3 months? They will...
Question 4: How do you expect your business activity (sales) to change over the
next 3 months? It (They) will...
Question 5: How do you expect your firm’s total employment to change over
the next 3 months? It will...
Construction survey:
Question 4: How do you expect your firm’s total employment to change over
the next 3 months? It will...
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Question 5: How do you expect the prices you charge to change over the next 3
months? They will...
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Appendix III. Questions from the BCS Used to Compute U2
The U2 uncertainty indicator uses the following questions from the BCS
survey for Bulgaria where the three possible answers that respondents can give
are “increase”, “decrease”, or “remain the same” (in the case of consumers the
“increase” option consists of two components – “strongly increase” and “increase
moderately”, and the “decrease” option consists of two components – “strongly
decrease” and “decrease moderately”):
Industry survey:
Question 1: How has your production developed over the past 3 months? It
has...
Question 5: How do you expect your production to develop over the next 3
months? It will...
Question 11: How have your orders developed over the past 3 months? They
have...
Question 12: How do you expect your export orders to develop over the next 3
months? They will...
Services survey:
Question 2: How has demand (turnover) for your company’s services changed
over the past 3 months? It has...
Question 3: How do you expect the demand (turnover) for your company’s
services to change over the next 3 months? It will…

Question 5: How do you expect your firm’s total employment to change over
the next 3 months? It will...
Consumer survey:
Question 1: How has the financial situation of your household changed over the
last 12 months? It has...
Question 2: How do you expect the financial position of your household to
change over the next 12 months? It will...
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Question 4: How has your firm’s total employment changed over the past 3
months? It has...

Question 3: How do you think the general economic situation in the country has
changed over the past 12 months? It has...
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Question 4: How do you expect the general economic situation in this country
to develop over the next 12 months? It will...
Question 5: How do you think that consumer prices have developed over the last
12 months? They have…
Question 6: By comparison with the past 12 months, how do you expect that
consumer prices will develop in the next 12 months? They will…
Retail trade survey:
Question 1: How has (have) your business activity (sales) developed over the
past 3 months? It has… (They have...)
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Question 4: How do you expect your business activity (sales) to change over the
next 3 months? It (They) will...
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