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Abstract
In this paper, a newmeasure for uncertainty that affects the economy is proposed, con-
structed, and applied to an emerging economy, Türkiye. We have constructed an index
of economic country-specific uncertainty (ECSU) that is in line with the method-
ology used in constructing economic policy uncertainty indexes. As the economic
uncertainty is of the Knightian type, the essence of measuring it lies in counting
the frequency of joint appearances of words related to economics and uncertainty
in Turkish-language newspapers. The uncertainty index constructed using local lan-
guage sources- Turkish performs significantly better in measuring country-specific
uncertainty in Türkiye. However, some indexes use English language sources to mea-
sure uncertainty in Türkiye- did not make them country-specific. The ECSU was
tested by evaluating the dynamic real effects of the uncertainty. This evaluation was
performed by the analysis of impulse responses from uncertainty to some economic
variables in a vector autoregressive model describing the economy of Türkiye.We find
that an unexpected increase in uncertainty in the Turkish-language press is related to
decreases in industrial production, employment, and trade. If the uncertainty measure
is based on the articles from the English-language press only, no such relationship can
be confirmed. We also find that an increase in uncertainty leads to increase in inflation
and stock and oil prices.
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1 Introduction: whymeasure uncertainty1

The concept of uncertainty is potentially ubiquitous. It is of concern to analysts,
consumers, economists, financial investors, and politicians. Uncertainty in macroeco-
nomics has been measured by the distribution of discrepancies between a group of
professional economic forecasters or forecast errors or computing either the condi-
tional volatility of some macroeconomic variables, or by coding an algorithm with
advanced artificial intelligence techniques to search keywords related to uncertainty
in natural language processing (NLP). While conditional volatility is represented by
the standard deviation or variance or mean of the variable given, uncertainty, which is
immeasurable in advance, is not the same as what the volatility is or what it measures.
Given this, volatility and uncertainty completely measure different phenomena. The
problem is they were confusingly employed instead of one another in the literature of
empirical economics. To clarify the obvious difference between them, we decided to
analyse their relationship in the recent history of macroeconomics.

In the post global financial crisis (GFC) era, the economic development of the Euro-
pean and US economies has seen quite little volatility, understood in the conventional
sense of variation over time in themainmacroeconomic indicators like inflation, indus-
trial production, exchange rates, unemployment rates, and so forth (see e.g. Fig. 9 in
Appendix). However, at the same time, there has been a substantial increase in uncer-
tainty caused by various economic, financial, and geopolitical shocks. This meant the
GFC, the Eurozone crisis, the Syrian crisis, the Brexit vote, the refugee crisis, the
election of Trump, terrorist attacks, the Coronavirus (COVID-19) pandemic, the oil
price war crisis, and recently Russia-Ukraine war.

The problem we observed in the literature is many economists have analysed the
concept of uncertainty using indirect proxies that contain the variation ofmainmacroe-
conomic indicators, and these indicators have been indicating evidentlymoremoderate
volatility since the GFC until 2020s (see e.g. a number of papers2). At the same time,
economic uncertainty increased substantially.More precisely, the volatility in inflation
and output was long used to measure uncertainty before the GFC (see e.g. a number of

1 Earlier version of this paper is presented in the seminar ‘Geopolitical Uncertainty and Its Macroeconomic
Effects: TheCase of Turkey’, whichwas held on January 16, 2017, atVistulaUniversity (AFiBV) inWarsaw,
Poland. Toour knowledge, itwas, at that time, thefirst countryspecific (TurkishLanguage) uncertainty index.
I secondly presented in theBambergResearchGroup onBehavioralMacroeconomics (BaGBeM)Brownbag
Seminar to the research group of Prof. Dr. Christian R. Proaño at Otto-Friedrich-University of Bamberg
in Germany. The presentation with the title ‘Macroeconomic Uncertainty: Introduction to the problem
and literature’ took place on April 13, 2018. I thirdly presented in the workshop ‘Measuring Economic
Policy Uncertainty in Turkey’ to the research group of Prof. Dr. Peter Winker at the Justus-Liebig
University of Giessen in Germany on February 6, 2019. I fourthly presented ‘Geopolitical Uncertainty
and its Macroeconomic Effects on the Economic Performance of Germany’ at the Academics in Solidarity
(AiS) Network Conference and SkillsWorkshop on 30-31 October 2019 at Cologne University in Germany.
I finally presented at the Academics in Solidarity (AiS) Network Conference: ‘Regaining Lost Knowledge-
ConnectingResearch atHome and in Exile’ at Berlin FreieUniversity on 21-22November 2019 inGermany.
2 Berument et al. (2010), Fountas (2010), Keskek and Orhan (2010), Hasanov and Omay (2011), Neanidis
and Savva (2011), Javed et al. (2012), Karahan (2012), Bouoiyour and Selmi (2014), Daniela et al. (2014),
Doğru (2014), Orlik and Veldkamp (2014), Yılmaz et al. (2017).
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papers3), but they do not seem the optimal measures as less volatile macroeconomic
indicators could not be the best measure of uncertainty anymore (Jurado et al. 2015;
Bloom 2014; Baker and Bloom 2013).

All these issues lead us to that there has been a need to developmethods ofmeasuring
this uncertainty that is unobservable at the macroeconomic scale. We understood that
uncertainty should bemeasured in a differentway than volatility (conditional variances
of a given variable like output or exchange rate or stock price or inflation).

We aim to fill this gap by introducing a pioneer approach in measuring uncertainty.
In this paper, we constructed a new economic country-specific uncertainty (ECSU)
index for Türkiye by following the methodology of Baker et al. (2016). We then com-
pare it with the TUI index by Ahir et al. (2022). Specifically, the TUI has a single
source of specific event coverage in English from January 2008 onwards. It measures
economic uncertainty using text search methods of counting the frequency of words
‘uncertain’, ‘uncertainty’, and ‘uncertainties’ in the 172 EIU country reports related to
the economy alone. However, the ECSU index hasmultiple sources in Turkish as using
eight major newspapers in Türkiye since January 2006. For the ECSU, we screened
just about one and a half million articles. It also consists of some augmented term
sets, meaning 30 keywords for economy descriptor and 94 keywords for uncertainty
descriptor. So, all descriptors were expanded with several keywords, relevant for cul-
tural and linguistic understanding to make our uncertainty indexes country-specific.
So, as in Ghirelli et al. (2019), we expanded some relevant features of the TUI, namely:
(i) we use a multiple source of eight national language newspapers; (ii) we increase
the total number of keywords from 3 to 124; (iii) we run a longer sample period from
January 2006 onwards; (iv) we count a number of articles (about 1.5 million articles)
of newspapers rather than country reports (172 EIU country reports); and (v) we esti-
mate the real macroeconomic effects of uncertainty shocks. More precisely, the ECSU
accurately estimates the effect of uncertainty on the economy in Türkiye, proving that
an unexpected increase in uncertainty can cause permanent declines in industrial pro-
duction, employment, and trade and generate persistent increases in the stock and oil
prices in Türkiye. However, this result may not appear when uncertainty is measured
by English sources (e.g. by the index from the EIU). It has also been found that an
increase in uncertainty, measured using Turkish press sources, leads to an increase in
inflation and vice versa.

Themethodology of the indexwe created is different and concentrates on discussing
the three points as follows: (i) there is heavy censorship or another type of control on
the local media, which might cause bias in reporting. For instance, information about
economic uncertainty might be suppressed for political reasons. An extreme exam-
ple might be North Korea; should we believe their press, there is never economic
uncertainties or similar phenomena. In such a case, English language indexes might
be more accurate; (ii) there are linguistic or sociological particularities that may cause
using some words related to uncertainty, might be used much more rarely (or more
frequently) in one language than in the other. For example, reporting football matches

3 Holland (1995), Batchelor and Dua (1996), Grier and Perry (1998), Speight (1999), Nas and Perry (1999,
2000), Fountas (2001), Hwang (2001), Henry and Olekalns (2002), Apergis (2004), Fountas et al. (2004)
Kontonikas (2004), Conrad and Karanasos (2005), Karanasos and Kim (2005), Fountas and Karanasos
(2006), Fountas et al. (2006), Henry et al. (2007), Karanasos and Schurer (2008), Thornton (2007, 2008).
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in some countries seems like reporting from a battlefield, while in other countries,
reports from the same game might be toned down, and sounded like a real game; and
(iii) in resource-dependent economies (e.g. oil-exporting), the main source of eco-
nomic uncertainty is turbulences in the world markets. Such information is sometimes
more accurate and precise in the English-language press than in the local-language
press. We argue that the three arguments mentioned above might not be valid for
Türkiye’s case. Our contribution brings a different angle to the literature; maybe it
is better to question indexes like the economic uncertainty generated for countries,
where their native language differs from English, while press in the local language in
those countries is strong enough.

The further structure of this article is as follows.Next,wediscuss literature, data, and
empirical findings. Section 3 expresses constructing our forward-looking economic
uncertainty index in detail. Section 4 discusses the negative correlation between the
uncertainty indexes. Section 5 describes the testing of the hypotheses for Türkiye.
In this section, we have estimated by fitting stationary six-equation bivariate vector
autoregressive models. Section 6 is a robustness check of the estimated impact of
economic uncertainty on the economic activity. It means we compared the empirical
results from estimations from English and Turkish language-based measures of eco-
nomic uncertainty for Türkiye. Given this, we estimated a multiple-variable-vector
autoregressive model to see the robustness of each uncertainty measure constructed
for Türkiye separately. Section 7 provides the concluding remarks. Section 8 contains
appendixes. Section 9 is a list of the references.

2 Related literature on the concept: measuring uncertainty

The seed of the new measure comes from the concept of macroeconomic uncertainty,
as distinct from risk, which can be traced back to Knight (1921). In this pioneering
publication, Knight stated that uncertainty, unlike risk, is not directly measurable ex-
post.4 The concept of Knightian uncertainty is a macroeconomic aggregate. It cannot
be regarded as being directly measurable ex-post, as its ‘realisations’ are not known.
However, ex-ante5 proxies can be proposed for it to reflect the general change in
sentiment in the climate in which economic decisions are taken. According to Knight
(1921), non-Knightian uncertainty should be called risk like a known probability
distribution.

More intensively, we categorised ‘economic uncertainty’ into two types: (1) non-
Knightian uncertainty or realised risk or bias or parametric uncertainty and (2)
Knightian uncertainty. Risk, which is non-Knightian uncertainty, consists of being
measured (i) uncertainty from forecaster disagreements and experts’ assessments,
(ii) uncertainty from forecast errors, (iii) the combined measures of uncertainty: i
and ii, and (iv) distributions of uncertainty: different approaches. However, Knigh-
tian uncertainty can be represented by (i) the Jurado-Ludvigson-Ng approach, (ii)

4 Ex-post is based on considering actual results rather than forecasts. It is related to past performance.
5 Ex-ante, as opposed to ex-post, means forecasts, or expected changes or activity than the actual results
in an economy. It is associated with the future.
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the media-based measures like Economic Policy Uncertainty (EPU) and Geopolitical
Risk (GPR) Indexes, (iii) internet-search index, and (iv) other measures of Knightian
uncertainty: VIX and sentiment indexes.

2.1 Measuring risk (non-Knightian uncertainty)

(i) Uncertainty caused by disagreements and by experts’ assessments means that
the common approximation for the extent of uncertainty could be represented by
severalmeasures of the distribution of discrepancy among professional forecasters
whomake their individual uncertainty judgments about particularmacroeconomic
indicators like inflation and exchange rates or the unemployment rate in the survey
(see e.g. a number of papers6). They mainly argued a substantial problem with
this concept in which economists have long concentrated on discrepancy-related
uncertainty measures, but clearly disagreed on whether disagreement is a good or
reliable proxy for uncertainty. Patton and Timmermann (2010) worked only on a
disagreement between the professional forecasters but did not concentrate on the
relationship between disagreement and uncertainty. Another problem is related to
combining point forecasts of economic and financial variables (see e.g. Diebold
et al. 1999; Clements and Harvey 2011; Clements 2013, 2014; Lahiri et al. 2015,
and so on).

There are some papers that address another crucial problem of uncertainty and the
participation in the European Central Bank’s Survey of Professional Forecasters are
those by López-Pérez (2015, 2016b), who claims that higher uncertainty decreases
the participation in the survey about macroeconomic expectations. We would like to
draw attention to the density forecast of the participants (López-Pérez 2016a) in the
following surveys such as the Federal Reserve Bank of Philadelphia’s Survey of Pro-
fessional Forecasters (the SPF), the European Central Bank’s Survey of Professional
Forecasters (ECB’s SPF) and the Bank of England’s Survey of External Forecasters. In
these surveys, the panel of professional forecasters varies from one survey to the next.
This might cause a misleading evaluation of the measure of uncertainty over time.
With this in mind, such surveys might be variously biased politically, economically,
financially, demographically, and so on (Souleless 2004; Makarova 2014).

(ii) Uncertainty from forecast errors is to estimate the probabilities for inflation
forecasts in essence. Dowd, (2007) developed a conceptually simple method
for showing inflation forecasts in future as an inflation-fan chart. It is generally
used to visualise uncertainty in the forecast of macroeconomic variables. It was
developed to show uncertainty-related forecast errors one to three years ahead.
The limitations of the fan chart that are levels of ‘economic uncertainty’ were
indicated in the horizon.

Clements andHendry (2001) approximate a historical perspective on forecast errors
in UK output. Clements, (2004) concentrated on the forecast errors in the forecast

6 Zarnowitz (1969), Zarnowitz and Lambros (1987), Batchelor and Dua (1996), Bomberger (1996, 1999),
Rich and Butler (1998), Giordani and Söderlind (2003), Lahiri and Liu (2006a, b), Boero et al. (2008),
Clements (2008), Conflitti (2010, 2012), Rossi et al. (2016), Öztürk and Sheng (2018), Conrad et al.
(2022), Conrad and Lahiri (2023), and among others.
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performance of the Monetary Policy Committee (MPC). Elder et al. (2005) claimed
that the fan charts are a good guide for the uncertainty and risk that monetary policy
committee of central banks face and they assessed these fan chart projections.Clements
(2013, 2014) was the first to compare the ex-post-realised- and ex-ante uncertainties in
literature. Meanwhile, the concept of inflation forecast uncertainty was first estimated
bymeasuring as in either the ex-ante or the ex-post sense, meaning that the relationship
between the histogram measures-based ex-ante forecast uncertainty and the realised
risk as ex-post uncertainty was investigated.

Charemza et al. (2014) proposed a new weighed skew normal (WSN) distribution
in which the parameters reflect comments about targeted monetary policy actions.
Charemza et al. (2017) argue more strongly that inflation forecast errors are able
to give us much more intuition for the state of the economy than the other works
do. The statistical distribution of ex-post uncertainty is not, in fact, affected only by
monetary policy. However, there are a number of factors that might be economic or
non-economic, such as geopolitical, financial, political bias, and other factors. These
factors can have an effect on the distribution.

Imperfect knowledge holds a crucial role in identifying the inflation forecast and
targeting. Inflation targeting has some advantages, like the ex-post measurement of
monetary policy performance (Svensson 1997; Eusepi and Preston 2018).

(iii) Combined measures of uncertainty consist of the previous two concepts (i)uncer-
tainty from the disagreement between forecasters and expert assessments and (ii)
uncertainty from forecast errors to construct probabilistic forecasts by economic
forecasters.

In this respect, there are several papers, for instance, Makarova, (2014) concen-
trated on several central banks, including those of Canada, Chile, Czechia, Hungary,
and Sweden, and the European Central Bank. They applied the measures, and there
are some papers7 on this concept: the combined measures of uncertainty. Lahiri et al.
(2015), Patton and Timmermann (2011), Lahiri and Sheng (2010), Söderlind (2009),
Ang et al. (2007) also applied in the combined measure of ex-ante and ex-post uncer-
tainty.

(iv) An important approach, which is uncertainty by distribution: different
approaches, is the distribution of ex-post forecast errors, but which is not clearly
supported by economic theory.However, it is popular among experts, particularly
central bankers (Makarova 2014). For example, a distribution-related measure of
uncertainty is the variance of distribution of the ex-post forecast errors. Clements,
(2002, 2004, 2008, 2013, 2014), Clements andHarvey (2011), Jordà et al. (2013),
Charemza et al. (2014, 2015), Knüppel (2009, 2018) have also applied such dif-
ferent approaches to measure uncertainty from distributions.

In this study, we analyse a substantial problem in which something appears to be
confusingly mixed into the uncertainty and volatility by explaining their relations with
autoregressive conditional heteroskedastic volatility (ARCH/GARCH). This was the
common method of measuring uncertainty used by earlier studies. Such papers were

7 Engelberg et al. (2009), Faust andWright (2009), Monti (2010), Rich and Tracy (2010), Kowalczyk et al.
(2013), Clark et al. (2014), Jo and Sekkel (2016).
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fully concentrated onGARCH components, such as the conditional variance andmean
of the variable to quantify the uncertainty (see e.g. a number of papers8).

The conditional volatility which is derived from the ARCH or GARCH process
is not able to control uncertainty phenomenon in the literature properly. The various
non-Knightian measures on uncertainty revealed that many economic and financial
time series involve conditional volatility or variance, which changes over time. When
there are frequently large changes, then there are highly volatile periods, but when
there are frequently rather smaller changes, then there are periods with low volatility.
In essence, the unconditional variance is constant, and the conditional variance is only
changing in the ARCH/GARCH processes. This means it is not very good to measure
the changing uncertainty over time.

In other words, we do not regard the GARCH approach as appropriate for the
uncertainty modelling, due to the imposed assumption of the constant (unconditional)
variancewhich, in the case of the uncertaintymodelling, is not realistic.Meanwhile, the
ARCH/GARCH is a historical, or lagged, backward-looking measure of the variance
function, but uncertainty is forward-looking with the vector autoregressive (VAR)
model. Volatility and uncertainty are two different matters in economics, and it is
wiser if they are not used instead of one another. So, these days actual uncertainty is
much bigger in magnitude than it is measured. Unfortunately, uncertainty is still not
being measured properly despite the recent technological developments.

2.2 Measuring Knightian uncertainty: general problems

Knightian uncertainty is, by definition, not measurable. However, the substantial
change in macroeconomic volatility after 2008 in a Knightian way has called for
a measure to be developed that can reflect aggregate changes in macroeconomic senti-
ment that result mainly from changing geopolitical factors rather than from economic
ones. One of the main problems of constructing a Knightian index is related to any
verifying ex-post variables.

The other main problem related to further expanding the idea of using the media
has not yet been researched fully, and this is the issue that uncertainty measures are
based on English language sources. If national language sources are not considered
to construct an uncertainty index for the country, the fact that using English language
sources alone might cause bias and fail to identify some issues has been documented
by Öztürk and Sheng (2018), Huang and Luk (2020), and Kılıç (2021).

(i) The Jurado-Ludvigson-Ng approach: Macroeconomic uncertainty has been
defined by Jurado et al. (2013, 2015) as ‘the conditional volatility of a disturbance
that is unforecastable from the perspective of economic agents’. In the terminol-
ogy proposed in this paper, the difference between Knightian and non-Knightian

8 Apergis (2004), Bouoiyour and Selmi (2014), Conrad and Karanasos (2005), Daniela et al. (2014), Doğru
(2014), Erkam (2008), Fountas (2000, 2001, 2010), Fountas and Karanasos (2006), Fountas et al. (2004,
2006), Grier and Perry (1998, 2000), Henry and Olekalns (2002), Henry et al. (2006, 2007), Holland
(1995), Hwang (2001), Javed et al. (2012), Karanasos and Kim (2005), Karanasos and Schurer (2007,
2008), Karahan (2012), Kontonikas (2004), Nas and Perry (1999, 2000), Neanidis and Savva (2011),
Speight (1999), Thornton (2007, 2008), Yılmaz et al. (2017), Kasal and Tosunoğlu (2022), many among
others.
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uncertainty is that the latter might be observable ex-post through inflation or
economic growth or unemployment expectations, as statistical data for these
indicators are available.

(ii) The media-based measures: The first attempt to construct a such type ofmeasures
appeared in the paper of Baker et al. (2013), which is based on the articles of
the English language press. The idea of stating Knightian uncertainty by count-
ing the frequency of uncertainty-related keywords in newspapers was introduced
by constructing the Economic Policy Uncertainty (EPU) Index. The essence of
measuring the country-specific uncertainty lies in counting the frequency of joint
appearances of words related to uncertainty, policy, and economy in national or
local-language newspapers. The seminal paper in this respect is that of Baker et al.
(2016) introducing the EPU Index. Due to its easy availability and transparency,
it has already led to a substantial number of follow-on papers. Since the first EPU
index was based on English-language media sources, the further interest in the
EPU followers has advanced in constructing similar indexes for different coun-
tries. There are two ways to measure and evaluate uncertainty for non-English
speaking countries. The first is to translate the descriptors defined by the English
language into a local or national language and search for articles published in
that language. This has been using in the EPU and among others. The second one
is to tally the descriptors in English-language newspapers for articles concerning
a country. EPU indexes were constructed for a number of countries using digital
searches of the local language newspapers. The news-based EPU index considers
the number of articles that include following descriptors like ‘economy’, ‘policy’,
and ‘uncertainty’ in ten major US newspapers from 1985. This index is updated
every day and is available with all features at (www.policyuncertainty.com).

The idea of expressing Knightian uncertainty by counting the frequency of
uncertainty-related phrases in newspapers and on the internet quickly found follow-
ers. The most relevant development seems to be the monthly geopolitical risk (GPR)
index created by Caldara and Iacoviello (2016, 2018, 2022), which is based on the
results of internet search of eights principal terms pertaining geopolitical factors. The
GPR index has been constructed using English sources for a number of advanced and
developing countries, including Türkiye.

There is a newuncertainty indexbyAhir et al. (2018, 2022) that has been constructed
using English sources of the quarterly Economist Intelligence Unit (EIU) country
reports for advanced and emerging market economies from 1952 onwards. The EIU
report discusses the main economic, financial, and political trends in the country
it covers, and the resulting World Uncertainty Index (WUI) covers 143 countries,
including Türkiye. There is also a monthly dataset for 71 countries from January 2008
onwards. In short, the WUI index consists of economic uncertainty indexes of various
countries selected.

Altig et al. (2020) analysed several forward-looking indicators of economic uncer-
tainty for the US andUK before and during the COVID-19 pandemic. These indicators
are stock market volatility, newspaper-based uncertainty measures, twitter-based eco-
nomic uncertainty, subjective measures of uncertainty computed from the survey of
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business uncertainty (SBU) about future business growth, and disagreement among
professional forecasters about future GDP growth.

With these uncertainty indexes in mind, there are also some seminal papers (see
e.g. Alexopoulos and Cohen (2009), Haddow et al. (2013), Ferreira et al. (2019), and
Pan et al. (2022)), to measure ‘economic uncertainty’. Such papers counted following
term sets ‘economy and its variant’ and ‘uncertainty and its variant’ to construct
uncertainty index. Given that, we also applied the same term sets for our uncertainty
index to Türkiye.

(iii) Internet-search index: Eckley (2015) concentrated on the Knightian uncertainty
phenomenon of news andmedia data tomeasure aggregate economic uncertainty
using textual data from two million Financial Times articles contain terms like
‘uncertainty and its synonyms’ as key phrases. Another internet-search index
was developed using Google Trend (GT), where several keywords on uncer-
tainty were counted by Bontempi et al. (2016), who methodologically combined
several components, like the news-based measure from internet searches, the
CBOE volatility index-VIX, the corporate bond spreads, the forecast-based
futuremacroeconomic indexes, and the disagreement between professional fore-
casters.

(iv) Other measures of Knightian uncertainty: VIX and sentiment indexes: A sort of
visualisation of the volatility in the index has been created by the Chicago Board
Options Exchange (CBOE) and is called VIX. This is one of the most popular
measures of volatility, and the current VIX concept indicates a theoretical expec-
tation of stock market volatility in the near future, so the VIX index calculates
the value for expected annualised change in the S&P 500 index over the next
30 days computed from options-based theory and current options-market data.

The formulation and financial instruments of a volatility index were first developed
in an academic paper by Brenner and Galai (1986), who called their volatility index
the Sigma Index, which has been regularly updated and used as the underlying asset
for futures and options.

Mankiw et al. (2003) also found a discrepancy between economic agents in their
expectations for future inflation byusing various surveydata fromdifferent sources like
theMichigan Survey, the Livingston Survey, and the Survey of Professional forecasters
(SPF). The Livingston and the SPF include several experts who are central bank
economists and professional forecasters in the industry. The discrepancy dispersion
represented byThe Michigan Consumer Sentiment Index of theUniversity ofMichigan
is a survey of individual consumer confidence that depicts whether consumers are
willing to spendmoney on economic activity. These indexes aim to represent volatility
in relation to developments in uncertainty within the horizon.

Consequently, we constructed an economic uncertainty index for Türkiye to con-
firm empirically the main theoretical hypotheses that link uncertainty to economics,
these being (i) the Bloom (2014) hypothesis about the countercyclical nature of Knigh-
tian uncertainty; (ii) the Friedman–Ball hypothesis (Ball 1992; Friedman 1977) that
positive causality goes from inflation to uncertainty; and (iii) the Cukierman–Meltzer
hypothesis Cukierman and Meltzer (1986) that the causality is from uncertainty to
inflation. For a non-English speaking country, a properly constructed measure of this
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type should be based on media sources in the local language and in national circula-
tion, such as electronically available newspapers, rather than on the English-language
media. We verify these hypotheses for the case of Türkiye.

3 Construction of the economic country-specific uncertainty (ECSU)
index for Türkiye

The main methodological problem with constructing a Knightian index of economic
uncertainty is that it cannot be verified ex-post. The ex-ante measures can be based
on either an evaluation of disagreements about the future or the count of explicit
evaluations or assessments of uncertainty by experts or by the media. We apply the
latter approach in our work. More specifically, a text mining based Knightian uncer-
tainty index that applies machine learning was developed to analyse uncertainty in the
Turkish economy.

We aim to construct a monthly uncertainty-related index for Türkiye, producing the
economic country-specific uncertainty (abbreviated ECSU further on) index by fol-
lowing the methodology of Baker et al. (2016). The ECSUwas constructed to measure
the uncertainty phenomenon by focusing on the Turkish economy only. This might
have a considerable effect on the economy and finance, that is why we tried to mea-
sure economic uncertainty in its country specific Knightian essence. Furthermore, the
ECSU index aims to measure economic uncertainty around macroeconomic devel-
opments, so it represents important developments in the economy. The uncertainty
phenomenon captured by this index is successfully perceived by the Turkish press and
covers the relationships between domestic and foreign interests.

To achieve this, we accessed the digital archives of six leading newspapers, namely
Cumhuriyet, Dünya, Hürriyet, Milliyet, Sabah, and Zaman, to obtain the sets of terms
for the horizon between January 2006 and December 2016 from the Turkish media.
Since the publication of Zaman was closed down by government forces in the middle
of July 2016, we replaced Zaman with Habertürk from 28 July 2016 to 31 December
2016. For the horizon between January 2017 and April 2022, we accessed the digital
archives of six leading Turkish newspapers, say Cumhuriyet, Dünya, Hürriyet, Mil-
liyet, Sabah, and Sözcü.Consequently, we constructed the index by counting the terms
used each day in these newspapers,9 looking at how many newspaper articles contain
the keywords from the descriptors below.

Each descriptor consists of a set of search terms. The selected term sets are essen-
tially the descriptors for the index. When the economic country-specific uncertainty
index in Turkish was constructed, two basic descriptors were used. These are:

a. Descriptor {Economy}

To construct an uncertainty index, we use 30 language-specific keywords which
directly relate to the ‘economy and its synonyms’. In considering the Turkish media

9 In searching for the selected phrases, we used the database of the Media Monitoring Corporation (MTM:
Media Takip Merkezi) with the automation system of MTM: full-text search platform of SLR- SQL (Struc-
tured Query Language) by Apache Software Foundation. For more info about the corporation, please look
at https://medyatakip.com.tr/en/
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or press and the language, we sought such terms as economic, economics, supply,
demand, GDP, GDP per capita, inflation, growth, employment, commerce, commer-
cial, labour force, industry, and so on.

b. Descriptor {Uncertainty}

Uncertainty is shown by words like a slowdown, indeterminateness, collapse, risk,
shock, crisis, fluctuation, questionable, unclear, balloon, stagnation, insure, expecta-
tion, ambiguity, and so forth in both the Turkish language and the jargon of the media
and press in Türkiye. Equally, ‘uncertainty’ was recorded as a crisis, risk, unclear,
vagueness, shock, stagnation, fluctuation, and so on in the Turkish media.

Thus, we extend the ‘uncertainty’ descriptor to 94 uncertainty-related keywords in
the language and the media and press. If we only used the Turkish words meaning
‘uncertain’ or ‘uncertainty’ or ‘uncertainties’, our measure might reflect superficial
inference due to the language feature. However, it is possible to obtain quite substantial
results for the country-specific perspective of various word structures in the Turkish
language and culture.

The uncertainty index we created, aims to capture the timing and intensity of
macroeconomic uncertainty in the Turkish economy. This index has been obtained
by counting some terms in major daily newspapers in Türkiye from January 2006 to
April 2022. We counted the terms in the descriptors of {economy} and {uncertainty}
for the ECSU index. The primary purpose of this is to cover the uncertainty caused by
policymakers and the methods they use. One descriptor we excluded is {policy} for
Türkiye because there are two reasons: (1) we avoid the potential effects of political
censorship and its simple bias for our measurement, and (2) the word ‘policy’ is more
in touch with politics rather than economic policies in the Turkish language. When
one says the policy, he/she means mostly political issues rather than economic policy.

TheTurkish language comes from a family of languageswhere there can be possible
variations in word meanings so that some words might indicate uncertainty indirectly
with various affixes. Another problem is the jargon of the media and newspapers,
where a journalist can give several important messages that are culture and language-
specific. All these factors are crucial for determining a proper term set for the measure
of uncertainty inTurkish. In this case, language-specific ‘uncertainty’ terms are applied
in this descriptor particularly.

We assert that the newspaper-based uncertainty indexes constructed in the way
discussed above may not fully measure the substantial increase in uncertainty during
the pandemic. To quantify uncertainty related to the coronavirus crisis, we expand
‘uncertainty’ descriptors to cover words describing the pandemic. Thus, we added
some selected terms in our algorithm to estimate to what extent the last developments
in uncertainty affected the economy for the horizon after the 1st of January 2020.
The terms10 are covid-19, corona, coronavirus, pandemic, and epidemic as similar
to that of Charemza et al. (2022), Ahir et al. (2022), and an extent of Baker et al.
(2020). Consequently, such terms are a distinctive feature of our uncertainty index
(the ECSU) than those indexes constructed under the methodology of the newspaper-
based uncertainty measures. With that in mind, ECSU is also different from existing

10 For more information, please look at our algorithm in Table 1 in Appendix.
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Fig. 1 Economic Country-Specific Uncertainty (ECSU) Index for Türkiye, 2006–2022, Monthly. Source:
Authors’ own calculations

uncertainty indexes for Türkiye in the literature for the following reason; when we
were deciding to select keywords for the descriptors of the index, we not only used
dictionary equivalence of them but also applied a survey to give the final shape to
keywords in each descriptor for some university professors and editors of economy
services in the newspapers in Türkiye. In the survey, we tallied responses for each
question11. After that, we wrote our augmented keywords in descriptors with respect
to the survey contributions as seen in our idiosyncratic algorithm in Table 1. Given
that, the ECSU is the first index to measure economic uncertainty for Türkiye in the
literature.

In order to construct the ECSU Index as an economic uncertainty measure for
Türkiye, the duple of ‘economy’ and ‘uncertainty’ was searched in each newspaper
for each day as Alexopoulos and Cohen (2009), Haddow et al. (2013), Ferreira et al.
(2019), and Pan et al. (2022) counted. We coded ECSU= 1 in the index if at least one
term from each descriptor in this duple was counted in the same edition of a newspaper
on one day. These were our criteria in essence. For the index, there is an algorithm
related to the search query about our criteria above in the monitor of Structured Query
Language (SQL) in Table 1.

In total, we screened just about one and a half million articles for the ECSU index.
The keywords that matched our criteria were tallied in each article using the SQL
programming. This gave us a rawcount for each index, sowe standardise and normalise
the raw counts and plug them into Fig. 1. For the standardisation and normalisation,
we applied the methodology in Baker et al. (2016).

11 In the survey, we asked only two questions to the experts at our target as was indicated in the text: (1)
What does ‘Economy’ or ‘Economics’mean in Turkish to considermedia jargon and language literature? (2)
What does ‘Uncertain’ or ‘Uncertainty’ mean in Turkish to consider media jargon and language literature?
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Figure 1 contains monthly ECSU index from 2006 to 2022. The index shows
the peaks of the Central Bank of the Republic of Türkiye (hereafter CBRT) for-
eign exchange interventions, stock market volatility, net capital inflows, foreign direct
investment (FDI), the global financial crisis (GFC), the revaluation of the Turkish lira
(TRY), political developments, and a considerable decrease in tourism, construction,
and the FDI.

The peaks indicating an increase in uncertainty are identified as corresponding to
the events in the economy:

1. The CBRT sold foreign exchange three times in June 2006, according to the CBRT
figures.

2. Net capital inflows in foreign direct investment decreased by 24.1 per cent from
2007 to a record 15.1 billion dollars in 2008, according to the economic develop-
ment figures of the development ministry.

3. In the first eight months of 2009, net capital inflows in foreign direct investment
were down by 58.9 per cent on the same period of the previous year at 4.0 bil-
lion dollars, according to the economic development figures of the development
ministry.

4. There was a decrease in the average interest rates applied by the banks on vehicle
and residential loans and on commercial credit in September 2010, according to
the economic development figures of the development ministry.

5. Coronavirus disease (COVID-19) is a variant of SARS-COV-2 that first began in
Wuhan, China in December 2019. It has then rapidly spread all over China and
the world, meaning that the first case in Türkiye was recorded on 11 March 2020.

The sources of the Ministry of Development in Türkiye, the Central Bank of the
Republic of Türkiye (CBRT), the Turkish Statistical Institute (TURKSTAT), the BBC,
and Bloombergwere employed to record the dates for the peaks indicating uncertainty.

As shown in Fig. 1, there are economic fluctuations related to uncertainty in the
Turkish economy. These fluctuations were directly caused by uncertainty since an
unexpected change in uncertainty is likely to induce changes in inflation, investment,
the exchange rate, industrial production, the trade deficit, the current account deficit,
the interest rate, and some noneconomic and geopolitical events as analysed above.
Such a relation between uncertainty and economic indicators is typical of the coun-
tercyclical nature of uncertainty (Bloom 2014).

4 Comparison of the national-language and English-language press
uncertainty indexes

To be a benchmark, we alternatively used English language sources instead of Turkish
ones under the samemethodologywehave already discussed in detail above. This is the
Türkiye uncertainty index (abbreviated TUI further on) from the dataset of Economist
Intelligence Unit (EIU) country reports constructed by Ahir et al. (2022). The EIU is
a research and analysis division around a group of analysts and economists under the
Economist Group (including The Economist newspaper), producing monthly country
reports, industry reports, country risk service reports, and 5-year country economic
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forecasts regularly for 189 countries since 1946. With this in mind, the EIU dataset
has massive data available for economists, analysts, and data scientists on a range of
emerging and advanced countries.

These are crucial differences between the English-language text-based uncertainty
index and the Turkish-language text-based uncertainty index for Türkiye and they can
create discrepancies in the analysis. To compare the Turkish language press index
(ECSU) with the English language press index for Türkiye (TUI), the uncertainty
indexes were illustrated in Figure 2.

We also applied the standardisation process of the raw counts of the words related
to uncertainty to compare these series across time reasonably. More precisely, we
obtained the monthly time series of the TUI by scaling the raw counts by the total
number of pages in each report (Ahir et al. 2022).

In Fig. 2, the ECSU correlates with the TUI at − 0.0914 according to Pearson
Correlation Coefficients. This correlation may open a door for analysts to consider
events using uncertainty as expressed in the Turkish language. However, the ECSU
index is weakly correlated with the TUI for several reasons:

English sources may present international news about economic, financial, and
political developments in Türkiye where such news is more directly related to events
in neighbouring countries including Syria, Iran, Iraq, the Black Sea countries, or
Mediterranean and Aegean countries. More precisely, such sources contain news
relatedmainly to the zone, including Türkiye. This means that measurements of uncer-
tainty based on information from the English-speaking press about Türkiye may be
affected by measurement error.

The weak correlation between the two series might arise from the fact that the
TUI could not be prepared properly for Türkiye. This is because the term sets of the
TUI cover only international economic developments, but the ECSU index captures

Fig. 2 Turkish Language-based Uncertainty Measure (ECSU) and English Language-based Uncertainty
Measure (TUI), January 2008-April 2022, Monthly. Source: ECSU: Authors’ own computation, and the
raw data of the TUI: Obtained directly from https://worlduncertaintyindex.com/data/
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uncertainty-related economic developments in Türkiye. This means the country-
specific index contains more everyday news about economic events in Türkiye. These
factors could combine to cause a weak correlation between these indexes for Türkiye.

Overall, the reasons explained above and the big discrepancies between the index
we created and the TUI make us believe that both indexes might provide contradicting
results in explaining the economic variables in Türkiye. In the following two sub-
Sects. 5.2. and 5.3, we will test these indexes under different economic hypotheses.

5 Verification of the Bloom, Cukierman–Meltzer, and Friedman–Ball
hypotheses for Türkiye

5.1 Themethodological problem

The Bloom, Cukierman–Meltzer, and Friedman–Ball hypotheses are important for
understanding the dynamics of economic processes because the current uncertain
conditions triggered rather more negative developments in these processes. The uncer-
tainty in the economy causes a rise in the uncertainty of macroeconomic indicators, so
does the inflation uncertainty. With that in mind, this uncertainty period causes con-
siderable fluctuations in macroeconomic indicators like inflation rates, particularly in
emerging countries. Thehypothesis ofCukierman andMeltzer (1986) states that higher
inflation uncertainty leads to a rise in inflation. However, both Friedman (1977) and
Ball (1992) hypotheses indicate a relationship between inflation and inflation uncer-
tainty, where a rise in the inflation boosts the inflation uncertainty. Low inflation brings
lower uncertainty whereas the higher inflation leads to more uncertainty due to the
mismatch between policy makers decisions and consumers preferences.

In the countercyclicality hypothesis, Bloom (2014) indicates that higher uncer-
tainty induces reductions in industrial production, trade, investment, employment, and
consumption. This means an unexpected increase in uncertainty leads to decreases in
industrial production, trade, investment, employment, and consumption in this hypoth-
esis. We consequently aim to analyse economic uncertainty and to check whether the
real macroeconomic effects of this uncertainty have had a significant impact on the
Turkish economy.

An example justifying the hypotheses about existing empirical evidence for various
countries is that Baker et al. (2016) found that an unexpected increase in uncertainty
induces a sharp drop in industrial production and a steep rise in the unemployment
rate for twelve countries, which were Canada, China, France, Germany, India, Italy,
Japan, Korea, Russia, Spain, the UK, and the US.

Another example is Öztürk and Sheng (2016), who estimated that an unexpected
increase in ‘country-specific’, ‘idiosyncratic’, and ‘common’ uncertainty causes sig-
nificant decreases in industrial production and employment, and an unexpected
increase in such uncertainty induces significant increases in unemployment for the
US. They also indicated that an unexpected increase in both idiosyncratic and com-
mon uncertainty induces a drop in industrial production for France, and an unexpected
increase in idiosyncratic uncertainty reduces industrial production for Japan, where

123



I. Kilic, F. Balli

an unexpected increase in common uncertainty increases industrial production. Fur-
thermore, industrial production in Germany, Italy, the UK, and the USA decreases
under an unexpected increase in common uncertainty and rises under an unexpected
increase in idiosyncratic uncertainty. For Canada, an unexpected increase in these two
uncertainties induces a slight rise in industrial production.

One of the biggest methodological problems is the use of English language-based
newspapers to construct an uncertainty index for the countries English is not the
native language, because an increase in the uncertainty that is evidently expressed in
the English-language press could cause a seriously misleading result. This is evidently
true for many emerging economies, including Türkiye.

Consequently, we try to verify these hypotheses by employing our new uncertainty
index-ECSU and the TUI ofAhir et al. (2022). In particular, since the uncertainty index
we created is based on local language sources, we are more successful in measuring
country-specific uncertainty in Türkiye. However, the TUI uses English language
sources for Türkiye, making the index not entirely country specific. It is rather more
connected to uncertainty for Türkiyewith an international dimension so the uncertainty
measured by the TUI that affect not only Türkiye but perhaps also Syria, Iraq, and Iran
in the Middle East. This means that any conclusion obtained by analysing the model
in which the uncertainty index is built using data published in national languages may
be different from any conclusion obtained when the uncertainty index is constructed
using English-language data.

To verify the hypotheses formulated above and compare these two indexes, six-
equation bivariate VARmodels were estimated using monthly data12. In each of these
models, one of the variables is the uncertainty index, either the TUI from English-
language sources or theECSU fromTurkish-language sources, and the other represents
the industrial production index, the employment rate, or inflation.

These models were estimated by employing monthly data from the period January
2008–February 2022. The results of the Phillips–Perron (PP) and Augmented Dick-
ey–Fuller (ADF) tests showed the time series analysed to be stationary in levels, as
shown in Table 2 in the Appendix. To select the optimum lag length, we consider
applying the most frequently used information criteria like the Akaike information
criterion (AIC), the Schwarz Bayesian information criterion (BIC), and the Hannan-
Quinn information criterion (HQ).We have at the same time considered two additional
criteria like Final Prediction Error (FPE) and Sequential Modified LR Test Statistic,
when we need to choose alternative lag order.

The Bloom, Cukierman–Meltzer, and Friedman–Ball hypotheses are verified by
analysing the responses of industrial production, the employment rate, and inflation
to positive shocks to the uncertainty indexes. The three hypotheses can be verified
by testing the occurrence of Granger causality. The Bloom hypothesis is verified by
examining the significance of the negative values of the impulse response functions
of industrial production and employment to a positive shock in uncertainty. Fried-
man–Ball hypothesis is verified by examining the significance of the positive values

12 In the Appendix, we provide Table 3 of descriptive statistics for the data used in VAR models in this
paper.
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of the impulse response function of the inflation response to a positive shock in uncer-
tainty; the Cukierman–Meltzer hypothesis is verified by examining the significance
of the positive values of the impulse response function of the uncertainty response to
a positive shock in inflation.

5.2 Verification of Bloom’s hypothesis

We estimated two bivariate VARs for industrial production (IPI) and different uncer-
tainty (UNC) indexes (our computation uncertainty index and the TUI, separately):

IPIt =
n∑

j=1

δiUNCt− j +
n∑

j=1

γi IPIt− j + ε2t

UNCt =
n∑

j=1

βiUNCt− j +
n∑

j=1

αi IPIt− j + ε1t . (1)

UNC indicates English language press-based uncertainty index like Türkiye Uncer-
tainty Index (TUI) and new Turkish language press-based uncertainty index, (ECSU).
In the level forms, the variables are stationary I(0) as it is presented in Table 2.

Figure 3, measures how a standard deviation shock from the error term of the white
noise process in the equation above affects the other variable in the VAR system.
Figure 3 shows the impulse responses of industrial production to positive shocks in
the uncertainty expressed by these two variables. It is assumed here that the shock is
defined as an increase in uncertainty by one standard deviation of the time series of
the orthogonalized model residuals.

Figure 3 consists of three Panels, in which Panel A shows two endogenous variables
-the output and uncertainty- in Cholesky ordering, Panel B depicts the reverse ordering
of Panel A, and Panel C analyses the same variables of Panel A including an additional
control variable (Exogenous) to isolate the effects of a country-specific ‘economic
uncertainty shock’. Such exogenous variable13 is the CBOEVolatility (ˆVIX) Index or
Global Economic Policy Uncertainty-based on purchasing power parity (GEPU_ppp)
Index or World Uncertainty Index (WUI) based on GDP weighted average.14 With
that in mind, in panels A and B, there is no additional exogenous variable in the VAR
ordering as the variable included in Panel C.

We estimate the model by fitting a monthly VAR from January 2008 to February
2022. We use identification based on the lags with 90 per cent confidence bands
obtained by Hall’s bootstrap applied to the residuals of the VAR model for 1000
resampling impulses and a Cholesky decomposition with the following ordering: the
level forms of industrial production and the uncertainty index, which are stationary
according to the p-values of the Augmented Dickey–Fuller (ADF) and Phillips–Perron
(PP) stationarity tests. We used two months of lags for industrial production and the

13 The variable, VIX or GEPU_ppp or WUI is stationary according to the p-values of the tests in Table 2.
14 Monthly data span runs from January 2008.
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Panel A: Endogenous Variables: Output and Uncertainty in Cholesky Ordering
Response of industrial production to 

unexpected changes in uncertainty in the 

Turkish-language press (ECSU) 

Response of industrial production to 

unexpected changes in uncertainty in the 

English-language press (TUI) 

Panel B: Endogenous Variables: Uncertainty and Output in Cholesky Ordering 

Panel C: Endogenous Variables: Output and Uncertainty in Cholesky Ordering, and 
Including a Control (Exogenous) Variable: VIX or GEPU or WUI 
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Fig. 3 Impulse-Responses (Irs) from the Bivariate VAR (the levels of output and the uncertainty index):
Responses to Cholesky One SD. Innovations ± 2 SE. Panel A: Endogenous Variables: Output and Uncer-
tainty in Cholesky Ordering. Response of industrial production to unexpected changes in uncertainty in the
Turkish-language press (ECSU). Response of industrial production to unexpected changes in uncertainty
in the English-language press (TUI). Panel B: Endogenous Variables: Uncertainty and Output in Cholesky
Ordering. Panel C: Endogenous Variables: Output and Uncertainty in Cholesky Ordering, and Including a
Control (Exogenous) Variable: VIX or GEPU or WUI. Source: Authors’ own calculations
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ECSU (or the TUI) variables, according to the Bayesian Information Criteria (BIC)
results.

The analysis of Panel A of Fig. 3 shows the results obtained by using the English
and Turkish-language indexes are contrary to each other. In the TUI, an unexpected
increase in uncertainty (the shock) increases industrial production by about 0.21 per
cent on average in the second month after the shock in the right-hand side of Panel
A of Fig. 3. This contradicts Bloom’s hypothesis about the countercyclical nature of
uncertainty. This effect is also not statistically significant, as the lower values of the
confidence interval are less than zero. In other words, for most periods, the confidence
interval from fitting the VAR includes zero, meaning that the true values of impulse-
responses are statistically zero.

In the uncertainty measured by the ECSU index meanwhile, Bloom’s hypothesis
is confirmed; a positive orthogonal shock to uncertainty, or an unexpected increase in
uncertainty, results in an expected decreases in industrial production of 3.10 per cent
after three months and of 3.80 per cent after five months. The effect estimated is still
persistent of about 1.10 per cent at the end of the horizon. This effect is statistically
significant, as both the lower and upper values of the confidence interval are less
than zero in the left-hand side of Panel A of Fig. 3. Frankly, this persistent effect of
uncertainty calls ‘countercyclicality’, which is higher uncertainty induces permanent
decreases in industrial production, trade, investment, employment, and consumption. It
also cripples themonetary andfiscal stabilisation arguments. It reduces theproductivity
of growth and consumers spending on durable goods. Equally, productive firms were
negatively affected by higher uncertain climate, so they would not be willing to decide
about a potential production attempt. Instead, they simply decide to wait during the
uncertain climate and then see alternative solutions to cope with uncertainty. So, they
would prefer the tactic of wait and see and decidewhich informationwould be stronger
(more sufficient) for such productions (Bloom 2014).

In Panel B, the empirical findings show that the shocks that come from the uncer-
tainty measures have similar effects to those findings estimated in Panel A. It means
such shocks appear to be mitigated only in the first four months. In Panel C, the
shocks from the ECSU measure including exogenous variables in the VAR affect the
production more persistent each time presented in Panel C, respectively. However,
such shocks from the TUI measure are completely different. For instance, the shocks
from the TUI measure by including the GEPU as an exogenous variable cause the pro-
duction to rise in the first two months and are outright insignificant, which converges
to zero in the responses on the middle right of Panel C in Fig. 3. While the shocks
from the WUI show similar effects to those in Panel A, the effects of shock from the
VIX are greater than the other shocks in Panel C of Fig. 3.

At the end, it cannot be assumed that the result obtained using the TUI is reli-
able. It overturns the economic theory of Bloom’s hypothesis and is based on highly
fragmented press data in English language, which is rarely circulated in Türkiye. The
results based on the ECSU index have both theoretical and statistical justifications.

To verify Bloom’s hypothesis further, two bivariate VAR models were also esti-
mated, where the employment rate was used instead of industrial production. The
results are presented in Fig. 4. We estimated two bivariate VARs15 for employment
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Panel A: Endogenous Variables: Employment and Uncertainty in Cholesky Ordering
Response of employment to unexpected 

changes in uncertainty in the Turkish- 

language press (ECSU) 

Response of employment to unexpected 

changes in uncertainty in the English-

language press (TUI) 

Panel B: Endogenous Variables: Uncertainty and Employment in Cholesky Ordering 

Panel C: Endogenous Variables: Employment and Uncertainty in Cholesky Ordering, 
and Including a Control (Exogenous) Variable: VIX or GEPU or WUI
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Fig. 4 Impulse-Responses (Irs) from the Bivariate VAR (the levels of employment and the uncertainty
index): Responses to Cholesky One SD. Innovations± 2 SE. Panel A: Endogenous Variables: Employment
and Uncertainty in Cholesky Ordering. Response of employment to unexpected changes in uncertainty
in the Turkish- language press (ECSU). Response of employment to unexpected changes in uncertainty
in the English-language press (TUI). Panel B: Endogenous Variables: Uncertainty and Employment in
Cholesky Ordering. Panel C: Endogenous Variables: Employment and Uncertainty in Cholesky Ordering,
and Including a Control (Exogenous) Variable: VIX or GEPU or WUI. Source: Authors’ own calculations
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and the different uncertainty indexes, using our computation uncertainty index (ECSU)
and the TUI separately. The series we considered are stationary I(0) in the level forms
in Table 2.

We estimate the model above by fitting a monthly VAR from January 2008 to
February 2022. We use identification based on the months of lags with 90 per cent
confidence bands obtained by Hall’s bootstrap applied to the residuals of the VAR
model for 1000 resampling impulses and aCholesky decompositionwith the following
ordering: the level form of employment and the uncertainty index, which are stationary
according to the p-values of the Augmented Dickey–Fuller (ADF) and the p-values
of the Phillips–Perron (PP) test. We used eight months of lags for employment and
the ECSU (or the TUI) variables according to information criteria suggestions of the
Sequential Modified LR Test Statistic.

Right-hand side of PanelAof Fig. 4 shows that the unexpected change in uncertainty
expressed in the English-language press (the TUI) can cause a temporary increase in
employment of about 0.15 per cent on average in the fifth month after the shock. How-
ever, the model from TUI indicates that after a transition period, a long-term decrease
in employment follows an unexpected increase in uncertainty. More precisely, this
effect is not statistically significant- as the lower values of the confidence interval are
less than zero in all periods. In other words, for all periods, the confidence interval
from fitting the VAR includes zero, meaning that the true values of impulse-responses
are statistically zero- it does not make economic sense. However, theoretically and
empirically speaking, the increase in uncertainty would lead to a decrease in employ-
ment, not an increase (Moore 2017; Bloom 2009; Schaal 2017). Employing ECSU
yields better results.

Uncertainty and employment relationships can be observed better when we employ
the ECSU (left-hand side of panel A). Uncertainty expressed in the Turkish-speaking
media (the ECSUvariable), shows that the unexpected change in uncertaintymeasured
by ECSU is likely to cause a drop in employment of about 0.22 per cent on average
in the tenth month after the shock.

The negative impact of ECSU on employment increases till the twelfth month and
starts to go up, however, still significant. The impacts are of about 0.28 per cent on
average in the twelfth month and of about 0.19 per cent on average in the twenty fourth
month. The real impact of uncertainty on employment has lagged impact as shown
in the left panel for two country-specific reasons. Unlike other OECD economies,
shutting down a business is considered a failure in society (Simmons et al. 2014) and
therefore Turkish businesses choose to resist uncertainty and carry on with risk for
a while. Second, again unlike other OECD economies, the real wages in Türkiye are
relatively low compared to the cost of capital, therefore businesses would like to hold
labour power as long as possible. These factors can be considered in explaining the
lag impact of ECSU on employment.

The empirical findings in Panel B show similar effects to those findings estimated
in Panel A. Furthermore, we separately added the following exogenous variables like
VIX, GEPU, and WUI to isolate the effects of a country-specific ‘economic uncer-
tainty shock’ in the VAR equation in Panel A of Fig. 4. The most significant decrease

15 A similar VAR estimated in Eq. 1.
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in employment was respectively caused by the variables GEPU, WUI, and VIX in
response to an unexpected increase in uncertainty in Panel C of Fig. 4. We also draw
an interesting result, meaning that employment increased by about 0.15 per cent in the
fifth month after the shock in response to an unexpected increase in uncertainty mea-
sured by the TUI. This empirical result is statistically significant as both the lower and
upper values of the confidence interval are greater than zero on the bottom right-hand
side of Panel C of Fig. 3. However, it does not make sense theoretically because the
result contradicts the economic theory we have already discussed in the countercycli-
cality above. Overall, employing the ECSU as an uncertainty index yields a reliable
and intuitive relationship between two series, consistent with the Bloom hypothesis.

5.3 Verification of the Cukierman–Meltzer, and Friedman–Ball hypotheses

According to the Friedman–Ball hypothesis, a positive uncertainty shock, or an unex-
pected increase in uncertainty, should be seen after an increase in inflation after a
certain period. This means inflation impacts changes in uncertainty. To verify this
hypothesis, two parallel VAR models were estimated, where one variable is the infla-
tion rate, and the other is the TUI or alternatively the ECSU. Figure 5 presents the
orthogonal impulses of the inflation response to shocks in uncertainty. The impulse
effects are similar in both models.

Weestimate twobivariateVARs16 for inflation and the different uncertainty indexes,
ECSU and TUI separately. These series are stationary as results are presented in
Table 2.

We estimate the model by fitting a monthly VAR from January 2008 to February
2022. We use identification based on the lags with 90 per cent confidence bands
obtained by Hall’s studentized double bootstrap applied to the residuals of the VAR
model for 1000 resampling generalised impulses and a Cholesky decomposition with
the following ordering: the level forms of inflation and the uncertainty index, which are
stationary according to the p values of the Augmented Dickey–Fuller (ADF) and the
p-value of the Phillips–Perron (PP) test.We used sevenmonths of lags for inflation and
the ECSU according to the Akaike information criterion (AIC), the Final Prediction
Error (FPE), and the Sequential Modified LR Test Statistic suggestions. However,
we then used five months of lags for inflation and the TUI according to the Akaike
information criterion (AIC), the Final Prediction Error (FPE), and the Sequential
Modified LR Test Statistic suggestions.

In themodel with the TUI variable, which is the uncertainty index for Türkiye based
on English-speaking data, a positive uncertainty shock from the English-speaking
media is the reason for an expected increase in inflation between the second and fifth
months after the shock. This result is not statistically significant. However, for the
ECSU variable, using the Turkish-language data, an inflation response that is statisti-
cally significant occurs in the first forty days, and thereafter, unlike the uncertainty in
the English press (TUI) estimates the ranging from 0.11 per cent to − 0.04 per cent
in the fifth and sixth months, with markedly more strength than in the results for the

16 A similar VAR estimated in Eq. 1.
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Panel A: Endogenous Variables: Inflation and Uncertainty in Cholesky Ordering
Response of inflation to unexpected 

changes in uncertainty in Turkish- 

language press (ECSU) 

Response of inflation to unexpected 

changes in uncertainty in English- 

language press (TUI)

Panel B: Endogenous Variables: Uncertainty and Inflation in Cholesky Ordering 

Panel C: Endogenous Variables: Inflation and Uncertainty in Cholesky Ordering, and 
Including a Control (Exogenous) Variable: VIX or GEPU or WUI 
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Fig. 5 Impulse-Responses (Irs) from the Bivariate VAR (the levels of inflation and the uncertainty index):
Responses to Cholesky One SD. Innovations± 2 SE. Panel A: Endogenous Variables: Inflation and Uncer-
tainty inCholeskyOrdering.Response of inflation to unexpected changes in uncertainty inTurkish- language
press (ECSU). Response of inflation to unexpected changes in uncertainty in English- language press (TUI).
Panel B: EndogenousVariables: Uncertainty and Inflation in CholeskyOrdering. Panel C: EndogenousVari-
ables: Inflation and Uncertainty in Cholesky Ordering, and Including a Control (Exogenous) Variable: VIX
or GEPU or WUI. Source: Authors’ own calculations
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TUI. Both effects are converging to zero and are outright insignificant at the end of
the period.

In Panel B of Fig. 5, the variables considered in Panel A are used to estimate in
reverse ordering. The empirical findings are close to each other in both panels A and
B. However, we have added in the VAR equation following exogenous variables VIX,
GEPU, and WUI to analyse the economic uncertainty effect in more detail. Panel
C depicts such relationships between these variables. Given this, the variables have a
crucial role in estimating the uncertainty effects in the case of modelling the ECSU. Its
effects are statistically significant, but there are no such effects in the case ofmodelling
the TUI.

The effect of Knightian uncertaintymeasured by the Turkish-languagemedia is evi-
dently different from the effects of the uncertainty measured by the English-language
media. English-speaking media shows a relatively quicker response may be because
the information on Türkiye provided in this media is more retrospective and analyti-
cal, and because of information delays. The information is usually slightly outdated,
which gives the impression that the response is less delayed.

The statistical significance of the results confirms theFriedman–Ball hypothesis that
inflation has a positive causal effect, in the sense of a Granger effect, on uncertainty.
This effect is occurred in time by about a half quarter a year. The reason for this
inferencemight be the inertia associatedwith high average stock levels in the economy,
the cost of price changes in the ‘menu effect’, or fiscal constraints.

Friedman (1977) and Ball (1992) argue that higher inflation leads to increases
in uncertainty. The main message behind the ‘inflation and uncertainty’ is that high
inflation leads to mismatches between monetary policy and consumer preferences
(demand changes). Since accurate forecasting of inflation is crucial, economists have
been dealing the relationship between uncertainty and inflation, because it helps to
understand to what extent inflation is detrimental in the future. Thus, we estimate that
an uncertainty shock from the ECSU is likely to cause persistent increases in inflation
as in Figure 5, meaning that our empirical findings obtained by the ECSU is in line
with the Friedman–Ball hypothesis. In other words, the statistical significance of the
results confirms Friedman–Ball’s hypothesis that there is a positive causal effect of
inflation on uncertainty.

With this in mind, the Cukierman–Meltzer hypothesis was tested by examining
the significance of positive values of the impulse response function of uncertainty
response to a positive shock in inflation. To verify the hypothesis, we considered
the VAR was already estimated in Fig. 5. The difference is here that we presented
the positive causality goes from the uncertainty (the ECSU or TUI variable) to an
unexpected change in inflation, as can be seen in Figure 6.

An unexpected change in inflation may cause increases in uncertainty measured
by using Turkish-language media (ECSU) of about 26.79 per cent on average in the
third month after the shock. This result is statistically significant, meaning that the
lower and upper values of the confidence interval are greater than zero. This means
that the hypothesis that the true values of impulse-responses are equal to zero can
be rejected. The response of uncertainty (ECSU) in inflation occurs ranging from
21.81 per cent to 13.13 per cent after the fourth and fifth months and from 28.35 per
cent to 14.39 per cent after the sixth and seventh months. The response is thereafter
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statistically significant at the end of the horizon as can be seen in Fig. 6 (left-hand side
of panel A). The statistical significance of the results confirms the Cukierman–Meltzer
hypothesis that uncertainty has a positive causal effect, in the sense of a Granger effect,
on inflation. Specifically, we estimated that an increase in the variance of an inflation
uncertainty shock leads to rises in the inflation in Türkiye, meaning that the Cukierman
and Meltzer (1986) hypothesis was successfully tested by the estimation in Fig. 6.

Different from the previous two hypotheses, the IR of TUI on inflation has sig-
nificant effects, except for the first two months in the right-hand side of panel A
of Fig. 6. While testing the previous hypothesis, we observe that the TUI effect on
both employment and industrial production is either not significant or against the
hypothesis discussed above. Such observation was also the same while testing the
Friedman–Ball hypothesis. However, such significant effect is far from confirming the
Cukierman–Meltzer hypothesis because the effect has negative values in the right-hand
sides of panels A and B of Fig. 6.

Interestingly, there is a result we estimated in line with theoretical and empirical
confirmation for the Cukierman–Meltzer hypothesis after adding some exogenous
variables in the VAR, respectively. More precisely, the responses after the seventh
month on the middle right of Panel C in Fig. 6 indicate that we have better results
for the TUI impact on Türkiye’s inflation for a good reason. Since the majority of
the materials in industrial production are imported from abroad, the change in import
prices with the fluctuations in the exchange rates are the driven reasons for the inflation
in Türkiye, named imported inflation. In particular, the fluctuations in oil prices lead to
big changes in Türkiye’s inflation due to the increase in production costs. Considering
that the TUI shocks influence oil prices (Su et al. 2019; Gu et al. 2021), we are able to
say that the shocks might be more directly related to Türkiye’s inflation. This might
be a reason to understand the response in uncertainty in the English language press
(TUI) to unexpected changes in inflation.

Consequently, Cukierman and Meltzer (1986) claim that a higher inflation uncer-
tainty leads to rises in inflation. More precisely, an unexpected increase in the variance
of an inflation uncertainty shock might raise the variance of inflation. Such relation is
confirmed by our empirical results from uncertainty measured by the ECSU in Fig. 6.
With this in mind, the analysis of the quality of monetary control is one of the main
components of the Cukierman–Meltzer hypothesis. Imperfect information to control
monetary policy causes increases in uncertainty related to applying the most effective
control tool for inflation. Thus, the policymakers indirectly support increasing uncer-
tainty as ambiguity. In case of imperfect information to control inflation in Türkiye,
the economy has long been suffering from high inflation uncertainty. This induces
increases in inflation in Türkiye. When inflation is high, policymakers have a dilemma
like that if they agree on the disinflation, then they fear to result in a recession.
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Panel A: Endogenous Variables: Uncertainty and Inflation in Cholesky Ordering
Response of uncertainty in Turkish- 

language press (ECSU) to unexpected 

changes in inflation  

Response of uncertainty in English- 

language press (TUI) to unexpected 

changes in inflation 

Panel B: Endogenous Variables: Inflation and Uncertainty in Cholesky Ordering 

Panel C: Endogenous Variables: Uncertainty and Inflation in Cholesky Ordering, and 
Including a Control (Exogenous) Variable: VIX or GEPU or WUI 
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Fig. 6 Impulse-Responses (Irs) from the Bivariate VAR (the uncertainty index and the levels of inflation):
Responses to Cholesky One SD. Innovations ± 2 SE. Panel A: Endogenous Variables: Uncertainty and
Inflation in Cholesky Ordering. Response of uncertainty in Turkish- language press (ECSU) to unexpected
changes in inflation. Response of uncertainty in English- language press (TUI) to unexpected changes
in inflation. Panel B: Endogenous Variables: Inflation and Uncertainty in Cholesky Ordering. Panel C:
Endogenous Variables: Uncertainty and Inflation in Cholesky Ordering, and Including a Control (Exoge-
nous) Variable: VIX or GEPU or WUI. Source: Authors’ own calculations
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6 Robustness checks

6.1 Evidence from themultiple-variable-VAR

In order to test our uncertainty measure by applying some robustness checks and also
to support our main empirical findings further, a nine-variable VAR, as in Caldara
and Iacoviello (2018), is estimated in this section where we evaluate the impact of
economic uncertainty shocks on real economic activity. More specifically, we have
estimated the matrixes17 of impulse-responses from VARs with bootstrap confidence
intervals.

We do not use exactly same VAR but instead include similar variables to cover
the close sources of variation in the variables.18 To analyse the impulse-responses
(Irs) from a 9-variable-VAR (abbreviated VAR-9 further on), we consider a Cholesky
decomposition to recover orthogonal shocks with the following ordering:

(VAR− 9) =

⎡

⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

consumer confidence
industrial production
employment
gross trade
stock price
oil price
inflation
ECSU
TUI

⎤

⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

We show the dynamic responses of the macro variables to a one standard deviation
uncertainty shock in the VAR-9. To our baseline VAR specification, the optimal lag of
the VAR-9 we decided is two months of lags of all variables suggested by the Akaike
information criterion (AIC) and the Final Prediction Error (FPE) suggestions.

Figure 7 represents responses of consumer confidence, industrial production,
employment, trade, stock price, oil price, and inflation for unexpected increase in
uncertainty evident by estimating the orthogonal impulse-responses (Irs) from the
VAR-9 together with bootstrap confidence intervals around the orthogonal shocks, all
identified with a standard Cholesky decomposition.

Specifically, we estimate the model by fitting a monthly VAR from January 2008
to February 2022. We use identification based on the lags with 90 and 68 per cent
confidence bands obtained by Hall’s bootstrap applied to the residuals of the VAR

17 Codes are available upon request.
18 More precisely, the ECSU and the inflation were respectively used instead of the EPU index of Baker
et al. (2016) and the yield on two-year U.S. Treasuries. For the consumer confidence, employment, stock
and oil prices, and inflation variables, we have used stationary data in the form of the percentage change.
The rest of the variables is already stationary in the level form in Table 2.
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Fig. 7 Impulse-Response of Consumer Confidence, Industrial Production, Employment, Trade, Stock Price,
Oil Price, and Inflation from Estimation of VAR-9, Uncertainty Indexes Ordered in the Last Two Variables.
Source: Authors’ own calculations
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model for 1000 resampling impulses and a Cholesky decomposition with the ordering
in VAR-9 above, which are stationary according to the p-values of the stationarity tests
in Table 2.

As shown in Fig. 7, an unexpected increase in economic uncertainty measured by
the ECSU leads to decreases in industrial production, employment, and trade. Such
empirical results are statistically significant and in line with the theory (countercycli-
cality: Bloom hypothesis) that was already tested previous section related to bivariate
VARs. However, the results from the TUI measure are in contradiction with the coun-
tercyclicality. With that in mind, an unexpected increase in uncertainty measured by
the ECSU causes to significant increases in stock and oil prices in Türkiye. In case of
uncertainty measured by the TUI, such relationships were not confirmed, except for
the first two months of the stock and oil prices responses and the last 2 months of trade
responses. Consumer confidence decreased in response to an increase in uncertainty
measured by ECSU in the first 2 months after the shock. Then, it begins to increase
significantly according to the confidence bands between the fifth and twelfth months,
when it decreases in response to an increase in uncertainty measured by the TUI in
the first 10 months after the shock.

In Fig. 8, we alter the order of uncertainty indexes and put them as the first two
variables instead of the last two variables in the Cholesky ordering from Fig. 7. More
specifically, when uncertainty indexes are in the first two variables, we found that
an uncertainty shock generates increases in inflation and vice versa. This means that
we successfully tested the Friedman–Ball and the Cukierman–Meltzer hypotheses and
verified them in case of uncertainty measured by the ECSU variable. The TUI has over
again the controversial results for testing such hypotheses. The empirical findings from
the ECSU in Figs. 7 and 8 are robust and successfully confirm the theory according
to the estimation of the VAR-9.

However, our empirical inferences are not in line with the findings of
Andres-Escayola et al. (2023), where constructing text-mining-based uncertainty
indexes for some selected Latin American economies using local (Spanish and Por-
tuguese) or foreign (English) newspapers yielded quite similar empirical results. This
means that we could not replicate these results by employing Turkish and English lan-
guage sources for Türkiye. Consequently, our empirical findings suggest researchers
should spot the results obtained by national news- (local language) and international
news- (Anglo-Saxon) sources from one another and also rely on sources of the local
language alone, before constructing text-mining-based country-specific measures of
uncertainty because the results in Figs. 3, 4, 5, 6, 7, and 8 of our case are not similar
to those results documented in Andres-Escayola et al. (2023).
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Fig. 8 Impulse-Response of Consumer Confidence, Industrial Production, Employment, Trade, Stock Price,
Oil Price, and Inflation from Estimation of VAR-9, Uncertainty Indexes Ordered in the First Two Variables.
Source: Authors’ own calculations
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7 Concluding remarks

Uncertainty is countercyclical for some economic variables like industrial production,
trade, investment, employment, and consumption. We have constructed an economic
country-specific uncertainty (ECSU) index for the first time in the literature. A novel
methodologywas documented in this paperwith the theories that underline the adverse
economic effects of uncertainty shocks. We estimated that an unexpected increase in
uncertainty could cause permanent declines in industrial production, employment, and
trade and permanent rises in stock and oil prices in Türkiye. This result is clear and
statistically significant, but only if the uncertainty is measured using media sources
published in the local languages. Using English as the medium language for the
resources- TUI produces controversial results while testing the theory of Bloom’s
hypothesis. Given this, the uncertainty indicators calculated for Türkiye using Turkish-
language materials are more useful tools for estimating macroeconomic uncertainty
and its real impact. These measures can also be useful for monetary and fiscal pol-
icymakers, investors, and risk and policy analysts, and using them can give a more
transparent assessment of macroeconomic uncertainty in economic practice, espe-
cially for long-term contracts, which can in turn mean lower transaction costs than
those following an incorrect assessment of uncertainty.

We also verify the Friedman–Ball hypothesis about the impact on inflation of
the dynamic increase in uncertainty. This is a methodologically new conclusion. So
far, the Friedman–Ball hypothesis has been verified using the relatively narrow con-
cept of inflation forecasting uncertainty, or in Knight’s terminology, inflation risk.
Our approach, where we used the Knight approximation of uncertainty instead of
inflationary risk, is more general. We also positively verified the Cukierman–Meltzer
hypothesis for the effects on the uncertainty of the unexpected increase in inflation.

Creating countries-specific indexes using local resources, as the ECSU we created,
might yield more reliable indexes. Countries that have media in the local language
(apart from English) can generate better results in predicting country-specific uncer-
tainty. So, relying on indexes created from English resources only would not be as
trustworthy as we showed in this paper. The results of this study may serve as a basis
for further research, extending and deepening the results we obtained. Comparative
studies can be carried out for other countries to determine whether the differences
between the quality of indexes created based on English and national-language media
sources -as it is done for Türkiye- will be confirmed for other countries as well.
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Appendix

See Tables 1, 2, and 3, Figs. 9 and 10.
The macroeconomic variables of monthly consumer confidence, industrial produc-

tion, employment, trade, stock price, and inflation are obtained from the electronic
data delivery system (EDDS) of the Central Bank of the Republic of Türkiye (CBRT),
where a large number of economic and financial indicators are served for academic
and other purposes. These indicators are statistically ready for practitioners working
with specific horizons and types to provide plots, diagrams, and figures in the EDDS of
the CBRT. Specifically, the consumer confidence index (yearly percentage chances),
the employment (the percentage changes), the industrial production (the level of pro-
duction in manufacturing), the trade (the logarithm of total import plus total export),
the stock price (the percentage changes), and the inflation (the percentage changes of
consumer price index) are based on the figures from the Turkish Statistical Institute
(TURKSTAT). Oil price was obtained from ‘Crude Oil WTI Futures Price in the
form of percentage change’ available on www.investing.com. To produce uncertainty
indexes, the raw data of TUI were firstly taken from https://worlduncertaintyindex.
com/data/ and then our construction uncertainty index was used separately. Our uncer-
tainty index has already been described in detail in the third main title: ‘Construction
of the Economic Country-Specific Uncertainty (ECSU) Index for Türkiye’ where its
methodology and sources were comprehensively discussed. TheWUI and GEPU_ppp
were taken from www.policyuncertainty.com. We reached the time series of the
VIX using https://finance.yahoo.com/quote/%5EVIX/history?p=%5EVIX in yahoo
finance. The monthly data span for all indicators runs from January 2008 to February
2022, as seen in Fig. 10.

When applying the test of stationary,we first checkedwhether the probability values
(P-values) of the industrial production series include constant, trend and constant, and
none in EViews 12 edition. This means they are individually tested by being put in
the test equation to capture a unit root at the 5% or 10% level. Industrial production
(the production in manufacturing) clearly contains all of them in the ADF rest results
in Table 2, meaning it is not stationary at the level form according to the ADF test
of probability values. If the data are stationary at the level form, there is no need to
change their level, as can be seen in the PP test probability values for the production.
More precisely, the P-value of the production is greater than 5% at the level form in
the ADF test values. So, the null hypothesis of a unit root cannot be rejected because
there is obviously a unit root. However, it is stationary in its level form in the PP test
results because the null hypothesis of a unit root can clearly be rejected. Therefore,
the PP test results are preferable to the ADF test results for the production time series
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Table 1 Algorithm for Economic Country-Specific Uncertainty (ECSU) Index: Search Query on the Screen
of Structured Query Language (SQL)

Search-1 for the Horizon between 01:2006 and 12:2019

text: (Ekonomi OR Ekonomik OR İktisat OR İktisadi OR Tasarruf OR Endüstri OR Sanayi OR
Sanayileşme OR Üretim OR İmalat OR Emek OR İşgücü OR Ticaret OR Ticareti OR Ticari OR Arz
OR Talep OR Faaliyet OR İş OR İşletme OR “Alım Satım” OR Rant OR Enflasyon OR Tefe OR Tüfe
OR “Gayri Safi Yurtiçi Hâsıla” OR (GSYH) OR “Kişi Başı Milli Gelir” OR Büyüme OR İstihdam OR
Devalüasyon) AND text: (Belirsiz OR Belirsizlik OR Belirsizlikler OR Belirsizliği OR Karar OR
Kararsız OR Kararsızlık OR Kararsızlıklar OR Kararsızlığı OR Şüphe OR Şüpheli OR Kuşku OR
Kuşkular OR Kuşkulu OR Durgun OR Durgunluk OR Durgunluklar OR Durgunluğu OR Duraklama
OR Duraklamalar OR Çalkantı OR Çalkantılar OR Muallâk OR Muallak OR “Kesin Olmayan” OR
Dalgalanma OR Dalgalanmalar OR Değişkenlik OR Değişkenlikler OR Değişkenliği OR “Önünü
görememek” OR “Önünü Görememe” OR “Askıya almak” OR Durdurmak OR Durdurma OR Beklenti
OR Beklemek OR Beklentiler OR Bekleniyor OR Bekleniyordu OR Eşitsizlik OR Daralma OR
Daralmalar OR Yavaşlama OR Yavaşlamalar OR Zayıflama OR Zayıflamalar OR İstikrarsız OR
İstikrarsızlık OR Konjonktür OR Balon OR Oynaklık OR “Soru İşareti” OR “Soru İşaretleri” OR
Güvenilmez OR Güvenilmezlik OR Güvenilmezliği OR Kuşkulu OR Tartışma OR Tartışılabilir OR
“Tartışmaya Açık” OR “Kesin Olmayan” OR “Açık Olmayan” OR “Net Olmayan” OR Güvensiz OR
Güvensizlik OR Güvensizlikler OR Güvensizliği OR Askıda OR “Karara Bağlanmamış” OR
Kararlaştırılmamış OR Öngörülemeyen OR Öngörülemezliği OR Beklenmeyen OR Beklenmedik OR
Şok OR Risk OR Riski OR Riskler OR Riskleri OR Riskli OR Tereddüd OR Tereddüdler OR
Tereddüdleri OR Kriz OR Krizi OR Krizler)

Search-2 for the Horizon between 01:2020 and 04:2022

text: (Ekonomi OR Ekonomik OR İktisat OR İktisadi OR Tasarruf OR Endüstri OR Sanayi OR
Sanayileşme OR Üretim OR İmalat OR Emek OR İşgücü OR Ticaret OR Ticareti OR Ticari OR Arz
OR Talep OR Faaliyet OR İş OR İşletme OR “Alım Satım” OR Rant OR Enflasyon OR Tefe OR Tüfe
OR “Gayri Safi Yurtiçi Hâsıla” OR (GSYH) OR “Kişi Başı Milli Gelir” OR Büyüme OR İstihdam OR
Devalüasyon) AND text: (Belirsiz OR Belirsizlik OR Belirsizlikler OR Belirsizliği OR Karar OR
Kararsız OR Kararsızlık OR Kararsızlıklar OR Kararsızlığı OR Şüphe OR Şüpheli OR Kuşku OR
Kuşkular OR Kuşkulu OR Durgun OR Durgunluk OR Durgunluklar OR Durgunluğu OR Duraklama
OR Duraklamalar OR Çalkantı OR Çalkantılar OR Muallâk OR Muallak OR “Kesin Olmayan” OR
Dalgalanma OR Dalgalanmalar OR Değişkenlik OR Değişkenlikler OR Değişkenliği OR “Önünü
görememek” OR “Önünü Görememe” OR “Askıya almak” OR Durdurmak OR Durdurma OR Beklenti
OR Beklemek OR Beklentiler OR Bekleniyor OR Bekleniyordu OR Eşitsizlik OR Daralma OR
Daralmalar OR Yavaşlama OR Yavaşlamalar OR Zayıflama OR Zayıflamalar OR İstikrarsız OR
İstikrarsızlık OR Konjonktür OR Balon OR Oynaklık OR “Soru İşareti” OR “Soru İşaretleri” OR
Güvenilmez OR Güvenilmezlik OR Güvenilmezliği OR Kuşkulu OR Tartışma OR Tartışılabilir OR
“Tartışmaya Açık” OR “Kesin Olmayan” OR “Açık Olmayan” OR “Net Olmayan” OR Güvensiz OR
Güvensizlik OR Güvensizlikler OR Güvensizliği OR Askıda OR “Karara Bağlanmamış” OR
Kararlaştırılmamış OR Öngörülemeyen OR Öngörülemezliği OR Beklenmeyen OR Beklenmedik OR
Şok OR Risk OR Riski OR Riskler OR Riskleri OR Riskli OR Tereddüd OR Tereddüdler OR
Tereddüdleri OR Kriz OR Krizi OR Krizler OR “Covid-19” OR Corona OR Korona OR Koronavirüs
OR Pandemi OR Salgın OR Varyant) AND text: (Türkiye OR “Bizim Ülkemiz” OR Ülkemiz)

Source: Authors’ own construction

in Table 2. Employment is stationary because the null hypothesis of a unit root can be
rejected in the ADF and the PP test results.

The TUI and also the ECSU index we computed are stationary I(0) in their prob-
ability values at the level forms according to these tests. Thus, any differences in
these uncertainty indexes were not calculated because the test values are stationary
in the level form, as seen in Table 2. In other words, the probability values of these
uncertainty indexes are smaller than 5%, so the null hypothesis of a unit root can be
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Table 2 Phillips–Perron (PP) and Augmented Dickey–Fuller (ADF) Stationarity Tests (Unit Root Tests) for
theUncertainty Indexes (the first five variables), ConsumerConfidence, Industrial Production, Employment,
Trade, Stock Price, Oil Price, and Inflation, 2008–2022, Monthly

Form Variables PP test results, P-Values ADF test results, P-Values

Constant Constant
and trend

None Constant Constant
and trend

None

Level ECSU 0.0000 0.0000 0.0522 0.0442 0.2327 0.5856

TUI 0.0000 0.0000 0.0356 0.0000 0.0000 0.1177

VIX 0.0002 0.0023 0.0968 0.0006 0.0028 0.2389

GEPU_ppp 0.0769 0.0036 0.4971 0.1026 0.0019 0.4288

WUI 0.0000 0.0000 0.1720 0.0000 0.0000 0.2826

Consumer
confidence

0.0284 0.0996 0.0025 0.0075 0.0320 0.0005

Industrial
production

0.0825 0.0000 0.8470 0.9789 0.5192 0.9991

Employment 0.0072 0.0231 0.7976 0.0847 0.2271 0.8816

Trade 0.0569 0.0031 0.8762 0.4335 0.1332 0.8461

Stock price 0.0292 0.1092 0.0075 0.1129 0.3141 0.0244

Oil price 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Inflation 0.0000 0.0000 0.0000 0.1126 0.0000 0.7181

Source: Authors’ own computation

rejected. In brief, uncertainty indexes are integrated of order 0, I(0) before taking any
differencing calculation, like I(1) or I(2). Remaining variables are also stationary I(0)
according to the test results in Table 2.

See Table 3.
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Fig. 9 Volatility in Industrial Production. Source: OECDStat
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Fig. 10 Data Description of Consumer Confidence, Industrial Production, Employment, Trade, Stock Price,
Oil Price, Inflation, and Uncertainty Indexes for Türkiye, 01:2008–02:2022, Monthly. Source: All macro-
variables from the electronic data delivery system (EDDS) of the Central Bank of the Republic of Türkiye
(CBRT), Oil price fromwww.investing.com, Uncertainty indexes: The TUI from , VIX from yahoo finance,
WUI and GEPU from , and the ECSU: Authors’ own computation
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Eusepi S, Preston B (2018) The science of monetary policy: an imperfect knowledge perspective. J Econ

Lit 56(1):3–59
Faust J, Wright JH (2009) Comparing greenbook and reduced form forecasts using a large real time dataset.

J Bus Econ Stat 27(4):468–479
Ferreira PC, Vieira RMB, da Silva FB, de Oliveira IC (2019) Measuring Brazilian economic uncertainty. J

Bus Cycle Res 15:25–40
Fountas S (2000) The relationship between inflation and inflation uncertainty in the UK: 1885–1998.

National University of Ireland (NUI), Galway, Department of Economics Working Paper, 48, pp 1–15
Fountas S (2001) The relationship between inflation and inflation uncertainty in the UK: 1885–1998. Econ

Lett 74(1):77–83
Fountas S (2010) Inflation, inflation uncertainty and growth: are they related? Econ Model 27(5):896–899
Fountas S, Karanasos M (2006) The relationship between economic growth and real uncertainty in the G3.

Econ Model 23(4):638–647
Fountas S, Ioannidis A, Karanasos M (2004) Inflation, inflation uncertainty and a common European

monetary policy. Manch Sch 72(2):221–242

123



Measuring economic country-specific uncertainty in Türkiye

Fountas S, KaranasosM, Kim J (2006) Inflation uncertainty, output growth uncertainty and macroeconomic
performance. Oxf Bull Econ Stat 68(3):319–343

Friedman M (1977) Nobel lecture: inflation and unemployment. J Polit Econ 85(3):451–472
Ghirelli C, Pérez JJ, Urtasun A (2019) A new economic policy uncertainty index for Spain. Econ Lett

182:64–67
Giordani P, Söderlind P (2003) Inflation forecast uncertainty. Eur Econ Rev 47(6):1037–1059
Grier KB, Perry MJ (1998) On inflation and inflation uncertainty in the G7 countries. J Int Money Financ

17(4):671–689
Grier KB, Perry MJ (2000) The effects of real and nominal uncertainty on inflation and output growth:

some Garch-M evidence. J Appl Economet 15(1):45–58
Gu X, Zhu Z, Yu M (2021) The macro effects of GPR and EPU indexes over the global oil market—are the

two types of uncertainty shock alike? Energy Econ 100:105394
Haddow A, Hare C, Hooley J, Shakir T (2013) Macroeconomic uncertainty: what is it, how can we measure

it and why does it matter? Bank Engl Q Bull 53(2):100–109
Hasanov M, Omay T (2011) The relationship between inflation, output growth, and their uncertainties:

evidence from selected CEE countries. Emerg Mark Financ Trade 47(3):5–20
Henry ÓT, Olekalns N (2002) The effect of recessions on the relationship between output variability and

growth. South Econ J 68(3):683–692
Henry ÓT, Olekalns N, Suardi S (2006) Testing for rate dependence and asymmetry in inflation uncertainty:

evidence from the G7 economies. The University of Melbourne Department of Economics Research
Paper, 959, pp 1–10

Henry ÓT, Olekalns N, Suardi S (2007) Testing for rate dependence and asymmetry in inflation uncertainty:
evidence from the G7 economies. Econ Lett 94(3):383–388

Holland AS (1995) Inflation and uncertainty: tests for temporal ordering. J Money Credit Bank
27(3):827–837

Huang Y, Luk P (2020) Measuring economic policy uncertainty in China. China Econ Rev 59:101367
Hwang Y (2001) Relationship between inflation rate and inflation uncertainty. Econ Lett 73(2):179–186
Javed SA, Khan SA, Haider A, Shaheen F (2012) Inflation and inflation uncertainty nexus: empirical

evidence from Pakistan. Int J Econ Financ Issues 2(3):348–356
Jo S, Sekkel R (2016) Macroeconomic uncertainty through the lens of professional forecasters. Bank of

Canada Staff Working Paper, 2016(5), pp 1–35
Jordà Ò, Knüppel M, Marcellino M (2013) Empirical simultaneous prediction regions for path-forecasts.

Int J Forecast 29(3):456–468
Jurado K, Ludvigson SC, Ng S (2013) Measuring Uncertainty. National Bureau of Economic Research

(NBER) Working Paper Series, 19456, pp 1–49
Jurado K, Ludvigson SC, Ng S (2015) Measuring uncertainty. Am Econ Rev 105(3):1177–1216
Karahan Ö (2012) The relationship between inflation and inflation uncertainty: evidence from the Turkish

economy. Procedia Econ Financ 1:219–228
Karanasos M, Kim J (2005) The inflation-output variability relationship in the G3: a bivariate GARCH

(BEKK) approach. Risk Lett 1(2):17–22
Karanasos M, Schurer S (2007) Is the relationship between inflation and its uncertainty linear? Ruhr Grad

Sch Econ Ruhr Econ Pap 18:1–30
Karanasos M, Schurer S (2008) Is the relationship between inflation and its uncertainty linear? German

Econ Rev 9(3):265–286
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İlişkinin Ekonometrik Analizi: Türkiye Örneği. Van Yüzüncü Yıl Üniversitesi Sosyal Bilimler
Enstitüsü Dergisi 37(1):99–112

Zarnowitz V (1969) The new ASA-NBER survey of forecasts by economic statisticians. Am Stat
23(1):12–16

Zarnowitz V, Lambros LA (1987) Consensus and uncertainty in economic prediction. J Polit Econ
95(3):591–621

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

123


	Measuring economic country-specific uncertainty in Türkiye
	Abstract
	1 Introduction: why measure uncertainty
	2 Related literature on the concept: measuring uncertainty
	2.1 Measuring risk (non-Knightian uncertainty)
	2.2 Measuring Knightian uncertainty: general problems

	3 Construction of the economic country-specific uncertainty (ECSU) index for Türkiye
	4 Comparison of the national-language and English-language press uncertainty indexes
	5 Verification of the Bloom, Cukierman–Meltzer, and Friedman–Ball hypotheses for Türkiye
	5.1 The methodological problem
	5.2 Verification of Bloom’s hypothesis
	5.3 Verification of the Cukierman–Meltzer, and Friedman–Ball hypotheses

	6 Robustness checks
	6.1 Evidence from the multiple-variable-VAR

	7 Concluding remarks
	Acknowledgements
	Appendix
	References


