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ABSTRACT

We ask whether uncertainty about interest rates is important for economic activity. Effects of
interest rate uncertainty on the economy are examined through the lens of a small VAR where the
assumption that uncertainty can affect real activity contemporaneously but not vice versa is indeed
in line with the data. Our measure of uncertainty stems from professional forecasts of short- and
long-term interest rates and accounts for both disagreement among forecasters and the perceived
variability of future aggregate shocks. Studying a panel of countries we find that subjective interest
rate uncertainty has large, negative and persistent effects on the economy.
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NON-TECHNICAL SUMMARY3

This paper provides empirical evidence on the economic effects of subjective interest rate
uncertainty, for several developed countries. Interest rate uncertainty as perceived by market
participants is a major concern for central banks. Recent evidence of this is provided by the tapering
episode in the US or the sell-off episode in the euro area in late April 2015, despite unchanged
guantitative easing implementation details. In each case, interest rate uncertainty perceived by
market participants led central banks to refine their language in an attempt to manage expectations.
How can one measure such type of uncertainty? In this paper, interest rate uncertainty is based on
forecasts of short- and long-term interest rates, 3 months ahead, stemming from Consensus
Economics’ surveys. Our measures account for two components, disagreement among forecasters
and the perceived variability of future aggregate shocks. We have built these measures for the US,
Japan, the UK, Canada, Sweden and four euro area countries: Germany, France, Italy, and Spain.

We estimate causal effects of subjective interest rate uncertainty on the economy through structural
VARs, where the timing of Consensus Economics’ surveys is exploited at the identification stage. Our
subjective measure of uncertainty is constructed based on an information set that does not contain
contemporaneous realizations of macro variables, thus warranting a recursive identification scheme
where uncertainty can affect real activity contemporaneously but not vice versa. The multi-country
dimension of our approach allows us to study if there is heterogeneity on the effects of uncertainty
across different economies and if so, why? In this regard, information on economic structures and
institutional frameworks is exploited for further insights.

Focusing on the last two decades, we find that interest rate uncertainty measures fluctuate
substantially. For most countries, short-term interest rate uncertainty spikes during the recent
financial crisis. Nonetheless, we observe substantial individual variation throughout the sample
related to other important domestic events, on both the short- and the long-yield uncertainty. With
regard to uncertainty on long-term vyield, this measure appears to be noisy, except for Italy and
Spain. These countries have been strongly affected during the 2011-2013 European sovereign debt
crisis and the pressure exerted on their long-term yields is reflected in their corresponding
uncertainties which reach their highest peak during that period. We also observe that for many
countries, interest rate uncertainty is at the lowest levels, since the reach of the zero lower bound
and the introduction of forward guidance communication on the policy rate from respective central
banks.

Looking through the lens of country-specific VARs, we find that shocks to interest rate uncertainty
have large and persistent negative effects on industrial production and unemployment. Furthermore,

* We thank Philippe Andrade, Nick Bloom, Regis Breton, Giovanni Caggiano, Olesya Grishchenko, Paul Hubert,
Alejandro Justiniano, Lutz Kilian, Nobuhiro Kiyotaki, Julien Matheron, Barbara Rossi, Tatevik Sekhposyan, Leif
Anders Thorsrud and participants in the Banque de France-Norges Bank Workshop in Empirical
Macroeconomics, Banque de France-UCL 2nd Workshop on Uncertainty, 9th ECB Workshop on Forecasting
Techniques, IAAE 2016 Annual Conference, 22nd International Conference on Computing in Economics and
Finance, 3rd Joint Macro Workshop Banque de France -Bundesbank, Melbourne Institute Macroeconomic
Policy Meetings, 2016 MBF Rome and OFCE Workshop in Empirical Monetary Economics for valuable
suggestions. We thank Brigitte Arnaudo, Beatrice Saes-Escorbiac and Aurelie Tollet for their excellent research
assistance.
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these shocks are deflationary. These results are in line with predictions from theoretical models
studying macroeconomic effects of uncertainty. In terms of quantitative effects, there is substantial
heterogeneity across countries, with the drop in production varying from 0.4 to 3.8 percent, within
the year the shock hits. In response to this uncertainty, unemployment worsens with rates increasing
by 0.15 to 1.2 percentage points. In addition, prices fall in response to interest rate uncertainty
shocks, with producer prices falling up to 2 percentage points. Furthermore, the recovery of the
economy to its initial levels is slow, taking about 3 to 5 years. When the two components of interest
rate uncertainty measure are studied separately, we find that both shocks push the economy on the
same adverse direction. Variations across the two components mainly appear on the magnitude and
persistence of responses. All economies deteriorate immediately and rebound fast in response to
disagreement shocks. In contrast, in response to common uncertainty, the economy slows down
sluggishly but the troughs are on average larger and recoveries take longer.

When looking at the importance of these shocks, we find that short-yield uncertainty explains a large
fraction of the variation in industrial production and unemployment. Emphasizing cross-country
results, short-yield uncertainty explains between 42 to 59 percent of the variation in industrial
production in Germany, France and Spain. Regarding unemployment, the contribution is substantial
for the US (up to 40 percent) and Spain (up to 43 percent). Japan and Italy are two examples where
such shocks do not seem important. Long-yield uncertainty explains relatively large variations of
industrial production and unemployment for the US and Canada but not for the other countries.

Overall, this paper contributes to the literature of macroeconomic effects of uncertainty providing
measures on subjective interest rate uncertainty for several countries and by studying their casual
effect on the economy with credible assumptions for identification, supported by the timing of the
surveys. We show that interest rate uncertainty has large negative effects on the economy, and
those can be more adverse in some countries than others. In attempt to explain cross-country
differences of interest rate uncertainty, we observe that effects are higher in countries with a larger
share of interest-rate sensitive sectors and more labor market rigidities. This result suggests the
importance of economic structures and institutional frameworks in propagating uncertainty shocks.
Moreover, these findings draw attention to the role of central banks. They can design strategies to
enhance transparency and communication, and mitigate interest rate uncertainty..
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RESUME : INCERTITUDE SUBJECTIVE DES TAUX D’INTERET ET LA MACROECONOMIE

Est-ce que l'incertitude sur les taux d’intérét est importante pour I'activité économique? Les effets
économiques de l'incertitude des taux d’intérét sont examinés a travers un VAR ou I'hypothese que
I'incertitude peut affecter instantanément I’activité réelle, mais pas vice versa, est en effet en accord
avec les données. Notre mesure de l'incertitude provient de prévisions professionnelles des taux
d’intérét a court et a long terme et représente a la fois le désaccord entre les prévisionnistes et la
variabilité percue des chocs globaux futurs. Etudiant un groupe de pays, nous constatons que
I'incertitude subjective des taux d’intérét a des effets importants, négatifs et persistants sur
I’économie.

Mots-clés : taux d’intérét, incertitude subjective, enquétes de prévisionnistes professionnels,
fluctuations macroéconomiques, VAR structurel.
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1 Introduction

Interest rate uncertainty is a major concern for central banks. Recent evidence of
this is provided by the tapering episode in the US or the sell-off episode in the
euro area in late April 2015, despite unchanged quantitative easing implementation
details. In each case, interest rate uncertainty perceived by market participants
led central banks to refine their language in an attempt to manage expectations.
From a macroeconomic point of view, there are at least three reasons why concerns
about interest rate uncertainty are warranted. First, it might reflect uncertainty
about monetary policy itself (see Creal and Wu, 2016; Istrefi and Piloiu, 2014; Baker
et al., 2016). Second, at least at maturities beyond the direct control of central
banks, it relates to financial uncertainty. As emphasized by Ludvigson et al. (2015),
the latter is particularly important for business cycle fluctuations. Third, with a
Taylor rule specification in mind, interest rate uncertainty might reflect uncertainty
about the systematic component of monetary policy, hence about fundamentals (see
Orphanides, 2000).

This paper contributes to the empirical literature on uncertainty, emphasizing
the economic effects of interest rate uncertainty.! To this aim, we make three dis-
tinct contributions. First, we build measures of interest rate uncertainty based on
forecasts of short- and long-term interest rates, 3 months ahead, stemming from
Consensus Economics’ surveys (CE). Our measures account for two components,
disagreement among forecasters and the perceived variability of future aggregate
shocks, in line with Lahiri and Sheng (2010), thus representing a subjective interest
rate uncertainty. In contrast to Lahiri and Sheng (2010), we enhance the estima-
tion of the second component by using a stochastic volatility model rather than
a GARCH-type model. This allows us to accommodate for the time-varying and
stochastic nature we want the perceived variability of future aggregate shocks to
feature.

The second contribution relates with the identification of subjective interest rate
uncertainty shocks. Our approach relies on assumptions for identification that are
supported by the temporal ordering of the data used in the analysis. More specif-
ically, effects of interest rate uncertainty are measured by resorting to a structural
VAR, where the timing of surveys is exploited at the identification stage. CE sur-
veys are available on a monthly frequency, and forecasts are made generally within
the first 10 days of the month. During this period, contemporaneous monthly data
on economic activity are not known. Typically, the first indicators on industrial
production, prices and employment situation for a particular month only start to
become available during the second part of the month. Therefore, by construction,
the CE forecasters’ information set includes only past realizations of macroeconomic
data when surveys are filled out. Thus, the temporal ordering of the data justifies
a recursive identification scheme where uncertainty can affect real activity contem-
poraneously but not wice versa. Our identification strategy is similar in spirit to
that of Leduc and Liu (2016) which also relies on the timing advantage of Michigan

!The empirical literature on uncertainty includes, among others, Mumtaz and Zanetti (2013),
Fernandez-Villaverde et al. (2015), Jurado et al. (2015), Ludvigson et al. (2015), Baker et al. (2016)
and Leduc and Liu (2016).



survey data relative to the timing of macroeconomic data releases to identify the
effects of consumer uncertainty shocks on the macroeconomy.

Third, we provide a multi-country dimension, by estimating the effects of inter-
est rate uncertainty on a number of countries characterized by different economic
structures and monetary policies. Our selected countries include the US, Japan, the
UK, Canada, Sweden and four euro area countries: Germany, France, Italy, and
Spain. The euro area group is particularity interesting as it shares a common mon-
etary policy, and we measure uncertainty on the same short-term interest rate (i.e.,
the interbank rate) as perceived in these countries. Under our multi-country setup
one can study if there is heterogeneity on the effects of uncertainty across different
economies and if so, why? In this regard, we will exploit information on economic
structures and institutional frameworks.

Focusing on the last two decades (when data availability allows), we find that in-
terest rate uncertainty fluctuates substantially. Unsurprisingly, this measure spikes
during the recent financial crisis for most countries, predominantly on short-term
yield uncertainty.” Nonetheless, we observe substantial individual variation through-
out the sample related to other important domestic events. Around these events,
interest rate uncertainty increases considerably, often exhibiting the highest mag-
nitudes in our sample. We find that shocks to interest rate uncertainty have large
and persistent negative effects on industrial production and unemployment. Fur-
thermore, these shocks are deflationary. There is substantial heterogeneity across
countries, with the drop in production varying from 0.4 to 3.8 percent, within the
year the shock hits. In response to this uncertainty, unemployment worsens with
rates increasing by 0.15 to 1.2 percentage points. In addition, prices fall in response
to interest rate uncertainty shocks, with producer prices falling up to 2 percentage
points. Furthermore, the recovery of the economy to its initial levels is slow, taking
about 3 to 5 years.

Short-yield uncertainty is found to explain a large fraction of the variation in
industrial production and unemployment. Results are the strongest for Spain where
the share of the variation explained reaches up to 60 percent and 43 percent, re-
spectively. Considering uncertainty on short versus long yields, the differences on
the dynamic effects mostly appear on the quantitative side. Our findings suggest
that subjective short-yield uncertainty is more important for the economy. When
looking at disaggregated components of uncertainty, we find that both disagreement
and the perceived variability of shocks push the economy in the same direction.

Overall, our paper shows that interest rate uncertainty has large negative effects
on the economy, and those can be more adverse in some countries than others. A
look into data patterns suggests that effects of interest rate uncertainty are higher
in countries with a larger share of interest-rate sensitive sectors and more labor
market rigidities. This result highlights the importance of economic structures and
institutional frameworks in propagating uncertainty shocks. Moreover, these find-
ings draw attention to the role of central banks. To the extent that interest rate
uncertainty relates to uncertainty about monetary policy, central banks can design
operational frameworks and strategies to mitigate them (see Ehrmann et al., 2012;
Bianchi and Melosi, 2016). To the extent that interest rate uncertainty stems from

2Throughout the paper we refer to interest rates and yields interchangeably.



fundamentals, central banks can take an active role in containing it.* Indeed, during
the Great Recession, many central banks across the world have taken this position.
They have achieved this by communicating policies that inhibit uncertainty about
the path of short-term interest rates (i.e., forward guidance).

With respect to the literature, our paper is closely related to Creal and Wu
(2016), who investigate the relationship between uncertainty about interest rates and
economic fluctuations, for the US. Their interest rate uncertainty is extracted from
the volatility factors of a term structure model with macro variables, thus rendering
it an objective measure of uncertainty. The effect of this type of uncertainty on se-
lected macro variables (inflation and unemployment) is then investigated through a
VAR model with stochastic volatility. Our paper complements on answering similar
questions with subjective measures of interest rate uncertainty. Importantly, in our
paper, assumptions for identification are defended via the design of surveys. We
provide this analysis for a number of countries with different economic structures
and monetary policies, allowing for interesting comparisons. Furthermore, while
Creal and Wu (2016) mostly focus on long-yield uncertainty, we also study the ef-
fects of subjective short-yield uncertainty and find that it has stronger quantitative
effects than uncertainty about the long yield. In addition, with regard to the con-
struction of the uncertainty measure, a similar approach has also concurrently been
used by Ozturk and Sheng (2016). While we focus on interest rate uncertainty for
selected developed countries, Ozturk and Sheng (2016) study the effects of aggre-
gate macro uncertainty (based on several nominal and real economic indicators) in a
country-specific and a global setting. Furthermore, we also explore the cross-country
differential effects of interest uncertainty shocks based on country-specific economic
structures and institutional frameworks.

The paper is structured as follows. In Section 2 we introduce subjective uncer-
tainty measures of interest rates and stylized facts. In Section 3 the VAR modeling
framework, the identification strategy and results are presented. Finally, we con-
clude in Section 4.

2 Subjective interest rate uncertainty

The following section provides a summary of the survey-based uncertainty measures
available in the literature. Subsequently, we present the measure we opt for in order
to build our interest rate uncertainty.

2.1 Measuring survey-based uncertainty

Subjective measures are typically obtained via survey forecasts of professionals
and /or households. The information provided varies substantially from one survey
to another and includes a range of the following: consensus information, individual
point estimates, and individual probability distributions. Based on this information,

3In a model where central banks, firms and households have imperfect information about the
current state of the economy, Eusepi and Preston (2010) show that communication allows agents
to construct more accurate forecasts, leading to greater stability in observed output, inflation, and
nominal interest rates.



three subjective measures of uncertainty have been predominantly represented in the
literature: i) the disagreement among forecasters, ii) the average individual forecast
error variance, and iii) the variance of the surveys’ aggregate probability distribu-
tion (scarcely available). From the aforementioned list, the last measure is the most
informative on uncertainty. This measure assigns probabilities to the given fore-
casts, thus converging towards the notion of Knightian uncertainty, in which even
probabilities cannot be pinned down. However, few surveys report these individual
histograms. For that reason, measures of uncertainty have been constructed based
on a more limited information set.

One of the most common survey-based uncertainty proxies in the literature is
the disagreement of forecasters (e.g., Boero et al., 2008; Rich and Tracy, 2010).
The literature starts from the premise that disagreement is positively correlated
with uncertainty (see Zarnowitz and Lambros, 1987; Giordani and Soderlind, 2003).
However, there are several known caveats associated with disagreement as a proxy
for uncertainty. Differences in opinion, rather than uncertainty, may be more likely
reflected in the disagreement of survey forecasts (e.g., Diether et al., 2002; Mankiw
et al., 2004). Lahiri and Sheng (2010) show that, even if forecasts are unbiased, the
disagreement in forecasters’ point estimates does not equal forecast error uncertainty
unless the variance of accumulated aggregate shocks over the forecast horizon is zero.
They further show, that the reliability of disagreement as a proxy for uncertainty is
contingent on the stability of the forecasting environment and the length of the fore-
cast horizon. D’Amico and Orphanides (2014) also find disagreement to be a poor
proxy for forecast uncertainty, thus reinforcing arguments for the exploitation of
uncertainty measures similar to those in Lahiri and Sheng (2010).* The latter show
that aggregate forecast uncertainty can be expressed as the disagreement among
forecasters plus the perceived variability of future aggregate shocks. These compo-
nents are thought to represent idiosyncratic and common uncertainty, respectively.
We base our interest rate uncertainty measure on this approach, which we introduce
below.

Let us denote by UF(h) the h-period ahead uncertainty in the variable z;. Also,
we define by Fj ;4 the h-period ahead forecast of z; of the ith survey participant,
where h is the forecast horizon, ¢ = 1,..., N and N is the number of forecasters
participating in period ¢’s survey. Let F ;5 be the mean forecast across individual
forecasters. The measure of U7 (h) is the sum of two components:

Ui (h) = Dy (h) + Vi (h). (1)

where D7 (h) represents disagreement among professional forecasters, computed as

x _ 1 N 2 x _ 2 s
Di(h) = 5 222 (Figrne — Flaane)®s and Vi*(h) = o7, represents the conditional
variance of mean forecast errors e, .

The mean forecast error is given by:

1 N

Ct+h = N Z(%Jrh - Fz’,t+h|t)- (2)

i=1

Lahiri and Sheng (2010) suggest that in order to construct a robust, er ante

4Lahiri and Sheng (2010) target inflation and output uncertainty.
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measure of uncertainty, the information set of the econometrician should be aligned
with the information available to the forecaster at time t. That is, the forecast error
used to extract the variance of aggregate shocks at time ¢, should not include the t+h
realizations of the forecast. This necessitates the estimation of V;*(h) conditional on
past information. Lahiri and Sheng (2010) estimate it using GARCH-type models
with various distributional assumptions on the filtered mean forecast errors.

However, with GARCH-type models the evolution of V;*(h) is not stochastic. To
our purpose, we would like to study the effects of shocks to uncertainty therefore
it is important for V;*(h) to be time-varying and stochastic. We thus propose a
stochastic volatility model on the mean forecast errors that allows for a shock to the
second moment that is independent of the first moment, consistent with theoretical
models of uncertainty. We estimate V;*(h) using a standard stochastic volatility
model in the spirit of Taylor (1994) and Harvey et al. (1994).°

2.2 Interest rate uncertainty and its dynamics

We use global macroeconomic survey data provided by Consensus Economics, which
polls both public and private economic institutions. These surveys are published on
a monthly basis. Consensus Economics reports the point estimates of individual
forecasters for several macroeconomic variables. To our interest, we exploit short-
and long-term interest rate forecasts. In the survey, responders are asked to provide
their forecast on the 3-month and 10-year government bonds’ interest rates.® These
estimates are available at two forecast horizons, 3-months and 12-months ahead. We
will exploit the 3-month ahead forecasts for the short- and long-term interest rate
maturities.”

In the following, we will often refer to uncertainty measures as U"(h) and
Ul"(h) for h—3 months and where short and long refer to 3-month and 10-year
Government bonds’ yields, respectively. Starting from the individual point estimates
and using Eq. 1, we build uncertainty measures for the US, Japan, the UK, Germany,
France, Italy, Spain, Canada and Sweden. Our first data point starts in January
1993 for the US, Japan, the UK and Canada and in January 1995 for Sweden.
For all euro area countries, measures of uncertainty on short yields are available
from January 1999 onwards. Before this date, surveys asked about country-specific
interbank rates. With the creation of the euro area, surveys collect forecast on
the common interbank rate (i.e., Euribor). Measures of long-yield uncertainty are
available since January 1993, for Germany, France and Italy and since January 1995
for Spain. Our sample ends in August 2015. To construct the forecast errors we
use equivalent realized data on interest rates for each country/area, obtained from

5We opt for a parsimonious specification of the stochastic volatility model and ‘A/;‘”(h) is com-
puted using filtered estimates rather than smoothed ones, to align the information set of the
econometrician to that of the forecasters.

6In different countries the exact term might change, for example, in the US, CE refers to
Treasury Bill Rate and Treasury Bond Rate, respectively. Note that in CE surveys, 3-month
yields refer to interbank rates in the case of the UK, Japan, Sweden and euro area countries, while
10-year yields all refer to government bonds.

“Similar analysis has been done on 12-month ahead forecasts for the short- and long-term
interest rate maturities. Results are qualitatively similar and are available upon request.



Table 1: Descriptive statistics for CE forecasts on short and long yields, 3-month
ahead horizon

US Japan Germany France UK Italy Canada Spain Sweden

3 month yield

CE mean 2.75  0.60 2.30 226  4.46 239 3.14 2.34 3.25
CE std 222 0.70 1.52 150 224 152 1.90 1.52 1.93
Realized mean 264  0.37 2.24 224 364 224 2.54 2.24 2.83
Realized std 222 0.63 1.59 159 242 159 1.66 1.59 2.08
Uz (h) mean 0.11  0.05 0.09 0.09  0.14  0.09 0.16 0.09 0.12
D2 (h) mean 0.04  0.01 0.03 0.03  0.05 0.02 0.06 0.03 0.04
Corr(UF(h),DF(h)) 091  0.80 0.86 0.87  0.86 0.77 0.86 0.93 0.97

10 year yield

CE mean 454  1.78 413 442 525 539 4.78 4.97 4.43
CE std 157 1.02 1.65 1.62  1.89 2.36 1.88 1.97 2.03
Realized mean 441 1.70 4.01 426 474 550 4.62 4.96 4.98
Realized std 158  1.03 1.75 1.67 187 255 1.93 2.00 221
U#(h) mean 024  0.13 0.23 019 028 0.29 0.28 0.26 0.29
D?(h) mean 0.06  0.03 0.04 0.06 006 0.10 0.07 0.10 0.06
Corr(UZ(h),DE(h)) 0.99  0.83 0.17 097 034 0.92 0.37 0.99 0.47

Bloomberg.

Table 1 displays summary statistics for CE forecasts on short and long yields at a
3-month ahead horizon, their respective realized data, disagreement D7 (h) and our
uncertainty measure U7 (h). We observe that the forecasted yield curve is upward
sloping, preserving the feature of realized yields that also tend to be upward sloping
on average (i.e. the average 10-year yields forecasts are higher than those for the
3-month yields). Furthermore, the short-end of the forecasted yield curve is more
volatile than the long-end in the US, the UK and Canada. However, this feature
dissipates in Japan, Sweden and the four euro area countries. On the one hand,
Japan is a particular case in its own right due to the fact that short yields have been
constrained by the zero lower bound for almost two decades. On the other hand, euro
area countries have the particularity of their short-end of the yield curve being the
common interbank rate while the long-end of the yield curve is country-specific and
given by their individual 10-year Government bonds. The US, the UK and Sweden
display the highest level of volatility in actual and CE forecasts at the short-end
of the yield curve, in our sample. Among the countries with high volatility at the
long-end of the yield-curve, countries that have struggled with the sustainability of
their public finances, such as Italy and Spain, rank high on the level and volatility
across actual and CE forecasts. In contrast, Japan has the lowest levels of realized
interest rates within our sample, which is also reflected by having the lowest level
and volatility in CE forecasts.

With respect to interest rate uncertainty, measures on the 10-year yields are
higher than on 3-month yields. Interestingly, euro area countries share, on average,
a similar uncertainty on the interbank rate (i.e., short yield). Among these countries,
the differences appear on the long-yield uncertainty which is more country-driven.
Disagreement remains at similar levels across countries and across the maturity of
yields. Average disagreement varies between 1 and 7 basis points, with the only
exceptions being Italy and Spain, where average disagreement on long-term yields



is about 10 basis points.

Figures 1 and 2 report graphical representations of our uncertainty measure
UF(h) for all countries, for the 3-month and 10-year yields, respectively. Overall, we
observe that interest rate uncertainty varies over time. Across countries, we observe
common spikes (predominantly on short-term yield uncertainty) pertaining mostly
to the recent financial crisis, but also substantial individual variation. For instance,
the US displays high levels of short-term interest rate uncertainty around the post
dot-com bubble and after the September 11 attacks. For most countries, uncertainty
on long-term yields appears to be noisy, except for Italy and Spain. These countries
have been strongly affected during the 2011-2013 European sovereign debt crisis
and the pressure exerted on their long-term yields is reflected in their corresponding
uncertainties which reach their highest peak during that period. Moreover, we
observe that zero-lower-bound environments are characterized by periods of low
uncertainty, as in the case of Japan (for the early 2000s), the US and the UK (since
2009), and euro area countries (since late 2012).

Figure 1: Subjective short-term interest rate uncertainty
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Figure 2: Subjective long-term interest rate uncertainty
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Figure 3 compares our measure of short-run interest rate uncertainty (the blue
lines) with other well-known measures of uncertainty (the red lines) available in
the literature, for the case of the US. More specifically we compare our measure
with the VIX, the monetary policy uncertainty index (MPU) of Baker et al. (2016),
and measures of macro and financial uncertainty as in Jurado et al. (2015) and
Ludvigson et al. (2015). Several observations are worth noting. First, while other
measures of uncertainty are relatively low during the first half of the 1990s, interest
rate uncertainty and the MPU measure are more elevated, reaching the highest
peak in the beginning of 2002, a period preceded by continuous reductions of Fed
Funds rates (i.e., from 6.5 to 1.75 percent, in a time span of less than two years).
Among other uncertainty proxies, only the MPU measure reflects high uncertainty
during this period similar to our short-run interest rate uncertainty. Furthermore,
after the mid-2000s, uncertainty about interest rates starts building up along with
macroeconomic uncertainty while all other measures appear to be at their lowest
levels. Uncertainty as measured by financial proxies catches up with a delay and
drastically increases by the end of 2007.

Figure 3: Subjective interest rate uncertainty in US vs. other measures
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Notes: MPU denotes the Baker et al. (2016) index of monetary policy uncertainty based on news coverage. Financial
and Macro uncertainty refer to Jurado et al. (2015)’s measures. Financial uncertainty is measured as the common
uncertainty stemming from 147 of monthly financial indicators. Macro uncertainty is measured as the common
uncertainty stemming from 134 macroeconomic time series. Our subjective interest rate uncertainty measure for
the US refers to the 3-month yield, at a 3-month forecasting horizon. All measures are standardized.

Moreover, at the height of the Great Recession of 2008, while all uncertainty
measures continue rising, the uncertainty about interest rates and the MPU index
are falling. This reflects the reach of the zero lower bound (ZLB) on nominal in-
terest rates and forward guidance communications by the Fed to keep rates low for
long.® With interest rates at the ZLB, heightened monetary policy uncertainty in

8Forward guidance communication by the Fed has undergone several changes ranging from



the following years reflects uncertainty around quantitative easing programs, the
tapering tantrum and lift-off expectations. The above-mentioned observations re-
veal that interest rate uncertainty is of a particular nature. In some periods it is
consistent with macro uncertainty (i.e., in line with fundamentals) and uncertainty
in financial variables. However, up to the ZLB, our measure is more in line with the
MPU index, suggesting that short-run interest rate uncertainty is a good proxy for
monetary policy uncertainty in the US for this period. Once at the ZLB, interest
rate uncertainty no longer reflects uncertainty about monetary policy in general.

3 Interest Rate Uncertainty and the Macroecon-
omy

In this section, we introduce the modeling approach and identification used to in-
vestigate the effect of subjective interest rate uncertainty for our selected countries.
This is followed by a discussion of results and a cross-country comparison.

3.1 Modeling Framework and Identification

In the following we investigate the dynamic responses of selected key macroeco-
nomic variables to innovations to subjective interest rate uncertainty. To this aim
we estimate individual structural VAR models for the US, Japan, the UK, Ger-
many, France, Italy, Canada, Spain and Sweden. The VAR model has a standard
representation as below:

Yy = Ao+ Ay + oo + Ay + Boz + wy (3)

fort = 1,...,T, where g; is a n x 1 vector of endogenous variables, z; is a m x 1
vector of exogenous variables, and u; represents the reduced-form errors,

Ut’yt,1 ~ 1id N(O, Z) (4)

Our estimations include the following vector of endogenous variables: y, =
(UE(h), ips, 7, 78, 1t ury), with UF(h) being the interest rate uncertainty measure,
ip: the (log) of the industrial production index, m; the CPI inflation rate, 7¢ the
producer price (PP) inflation, rt; the (log) of retail trade and ur; being the unem-
ployment rate. The individual VARs also include a constant, a time trend and oil
prices as an exogenous variable. We estimate two versions of this VAR for each
country with uncertainty pertaining to either the short yield, Us"r*(h), or the long
yield, U™ (h), for the 3-month ahead forecasts.

The literature discusses several channels through which uncertainty can affect
the economy, either through the precautionary saving motive or the wait-and-see
mechanism on investment and on hiring and firing decisions of firms. For instance,
in the presence of partial irreversibility, higher uncertainty increases the real option
value of waiting and firms scale back their investment and hiring plans (see Bernanke,
1983; Dixit and Pindyck, 1994, among others). In this context, our choice of variables

open-ended to state-dependent formulations.
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in the VAR is a good compromise between having a parsimonious (monthly) VAR
and also being able to get an impression on the channels through which the effects
of interest rate uncertainty are transmitted to the economy.

At this stage an important question arises on the identification strategy. Even
though the empirical literature on uncertainty has rapidly evolved in recent years,
there is still no consensus as of yet, on how to best identify shocks to uncertainty.
Most of the literature on the macroeconomic effects of uncertainty, including im-
portant contributions (see Bachmann et al., 2013; Baker et al., 2016; Fernandez-
Villaverde et al., 2015; Jurado et al., 2015, among others), identifies uncertainty
shocks using the recursive Cholesky decomposition, which assumes a particular or-
dering of the variables in the VAR.” Depending on the ordering, one of the two as-
sumptions is made: (i) uncertainty does not contemporaneously respond to macroe-
conomic shocks, (ii) the macroeconomy does not contemporaneously respond to
uncertainty. However, in these papers none of the two assumptions is defended ei-
ther based on theoretical grounds or on the way the proxy measures of uncertainty
are constructed. Given this drawback, the strategy has been to check different
permutations in robustness exercises.

Nevertheless, the econometrician can defend particular assumptions on the or-
dering of variables when data used in the VAR are generated with a consistent,
temporal order within a period. This situation could arise when using survey data.
Typically, the timing when surveys are filled varies within a period (i.e., beginning of
the month, middle or end of the month). The econometrician can use this informa-
tion to guide assumptions for identification. With regard to uncertainty literature,
Leduc and Liu (2016) is an example where the timing advantage of Michigan survey
data relative to the timing of macroeconomic data releases is used to identify the
effects of consumer uncertainty shocks on the macroeconomy. Leduc and Sill (2013)
and Kilian and Vega (2011) are other examples in the literature where the timing
of surveys is used in order to assess the role of shocks to expected future economic
activity on economic fluctuations.

Given that we also work with survey data, we can take advantage of the temporal
ordering of the data used in the analysis to guide our identification strategy. More
specifically, CE surveys are of a monthly frequency and forecasts are made gener-
ally within the first 10 days of the month. During this period, contemporaneous
monthly data on economic activity are not known. Typically, the first indicators on
industrial production, prices and employment situation for a particular month start
to become available only during the second part of the month. If we look at January
2017 as an example, the CE surveys have their deadline on January 9th. For the
US, the Bloomberg Economic Calendar shows that the first information for January
2017 will be the Redbook Index released on January 10, followed by information
on Mortgage applications on January 11 and on Jobless claims on January 12, all
referring to the first week of January.!” Additional, preliminary information on in-

9In addition to the recursive Cholesky decomposition, Bachmann et al. (2013) have used long-
run restrictions to identify uncertainty shocks. Furthermore, Ludvigson et al. (2015) propose a
structural VAR with external instruments to help with identification. Nonetheless, as well known
in the microeconometrics literature, the success of the instrumental variables’ approach depends
heavily on the choice of external instruments.

10The Redbook is a sales-weighted measure of the growth in sales in a store year-over-year,
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dustrial production, prices and economic sentiment is scheduled to arrive after the
third week of the month. For other countries in our sample, this information typi-
cally arrives from the third week onward (i.e., Eurostat Release Calendar for Euro
indicators shows January 30 as the earliest date of release for economic indicators
for January 2017).

Therefore, by construction, the CE forecasters’ information set at time ¢ includes
only past realizations of macroeconomic data like industrial production, prices, and
unemployment when surveys are filled out. As such, the temporal ordering of the
data justifies a recursive identification scheme where uncertainty can affect real activ-
ity contemporaneously but not vice versa. This identification strategy places interest
rate uncertainty measure first in the VAR ordering, i.e., exogenous innovations to
uncertainty can have an immediate impact on macro variables but uncertainty will
respond with a lag to other innovations. The order of the remaining variables does
not matter when interested (only) in the effect of shocks to interest rate uncertainty
(see Christiano et al., 1999).

The VARs are estimated on a data set spanning the period 1993:1-2015:8 for
the US, Japan, the UK and Canada and 1995:1-2015:8 for Sweden. As discussed
previously, for the euro area, the VARs with short-yield uncertainty are estimated
for the period 1999:1-2015:8 and those for the long yield for the period 1993:1-2015:8
(except for Spain, 1995:1-2015:8). The source of the macro data for each country is
Datastream and the OECD. We employ Bayesian techniques for estimation, follow-
ing Uhlig (2005). The VAR coefficients are drawn from a normal-inverse-Wishart
distribution with a flat prior.!! The optimal lag is selected based on the BIC in-
formation criteria.!? We provide inference through the median response and its 68
percent posterior distribution, based on 2000 draws.

3.2 Results and Discussion

In the following we present the results from the estimation of country-specific Bayesian
VARs. We start first by showing the results for the US as it is the most studied
case and we can compare our findings with the literature. Then we show results for
other countries in groups: Euro area (DE, FR, IT, ES), Inflation targeting (UK, SE,
CA) and Others (US, JP). Following the literature (see Bloom, 2009; Jurado et al.,
2015, among others) we show responses to big uncertainty shocks, corresponding to
four standard deviations.'?

Figure 4 shows impulse responses to innovations to short and long-yield uncer-
tainty (first and second row, respectively) for the US. The black solid line denotes
the point-wise posterior median impulse response and the shaded area represents the
corresponding 68 percent posterior distribution. We observe that shocks to interest
rate uncertainty are recessionary; they reduce production and prices and increase

derived from a sample of large US general merchandise retailers that represent approximately
9,000 stores. The Redbook Index is a weekly survey measure.

A flat prior allows us to use the benefits of the Bayesian techniques while allowing our results
to be more data-driven.

12Throughout our estimations, the optimal lag selected fluctuates between 2 and 3 lags.

13In our sample, this shock size is in general below the level we observe for both measures of
interest rate uncertainty in all countries under our study.
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unemployment. In terms of magnitudes, short-yield uncertainty causes a drop in
industrial production of about 1.7 percent within the year the shock hits and the
recovery takes more than two years. This result is in contrast to the "sharp drop and
rapid rebound" of the economy in response to VIX uncertainty as shown in Bloom
(2009). Instead, it is in line with Jurado et al. (2015) where shocks to (objective)
uncertainty induce a drop in production of similar magnitudes and persistence as
under our investigation. In addition, we observe that the retail trade component of
demand falls but not as strongly as the drop in industrial production. This finding
is in line with the premise that the precautionary saving channel of uncertainty is
expected to be stronger on the consumption of durable goods rather than on the
consumption of food and beverages.

Figure 4: IRFs to interest rate uncertainty shock, the US
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Notes: The solid line in black denotes median impulse response from the estimated BVARs with y; =
(Uf(h),ipt,wt,ﬂf,rtt,urt). VARs include an exogenous variable, oil prices, a constant and a time trend. The
shaded area corresponds to the 68 percent error band. Uncertainty 3M3M and Uncertainty 3M10Y refer respec-
tively to interest rate uncertainty for the 3-month and the 10 Year bonds, 3-months ahead. Uncertainty 3M3M,
Uncertainty 3M10Y, IP (Industrial Production) and Retail (retail trade) enter in levels and CPI inflation, PPI
inflation and unemployment in rates, in percent. Horizontal axis is in months.

With regards to prices, we observe that producer price inflation drops sharply
by 1.4 percentage points while CPI inflation drops by a smaller magnitude. Fur-
thermore, the unemployment rate increases significantly and persistently, reaching a
peak of 0.6 percentage points, within a year. The recovery back to the steady state
is slow, taking about five years. Similar effects are observed in the second panel of
Figure 4 in response to shocks to long-yield uncertainty. A slight difference is ob-
served in the magnitudes of the responses which are smaller than for the short-yield
uncertainty shock. In addition, the rebound in prices and output is quicker, cutting
thus recovery time by one year in the case of output and six months in the case of
CPI inflation.

These findings match well and confirm previous results in the empirical literature
of uncertainty for the case of the US (see Caggiano et al., 2014; Jurado et al., 2015,
among others). These results are also in line with predictions of models with nominal
and real rigidities. For instance, the model of Leduc and Liu (2016) with sticky prices
and labor market frictions suggests a demand and a wait-and-see channel through
which the effects of uncertainty are propagated. In this model, uncertainty leads to a
decline in aggregate demand which further reduces producer prices and therefore firm
profits. This effect leads to a lower probability of a new match in the labor market
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which induces firms to post fewer job vacancies, pushing the unemployment rate up.
As more unemployed workers fail to find a job match, household incomes decline
further. This leads to an even greater fall in aggregate demand, which magnifies the
effects of uncertainty shocks. In addition, search frictions increase unemployment via
the wait-and-see mechanism. With search frictions, a job match represents a long-
term employment relationship that is irreversible. Under uncertainty, the option
value of waiting increases and the match value declines. Firms respond by reducing
hiring, therefore contributing to a further increase in unemployment.

Figure 5: IRFs to short interest rate uncertainty shock across countries

1P CPI Inflation PP Inflation Retail Trade Unemployment
2

5 1 2 2 1
05 1 1 05
Calin
-~ S
0 —————— 0 0 — 0 - 0 =
= — p—ar—

IL/; / Y - — K

Vs -0.5 V -1 / -1 05| —m = —=ca

SE
-5 -1 2 / -2 -1

0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60

0.5 1 1 05 /\
o 74 o 7: 0 //'—\ _—
\ s N . l/ a1 V o5 — ) S

-5 -2 -1
0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60

Others (US, JP)
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variable, oil prices, a constant and a time trend. The response of IP (Industrial Production) and Retail (retail trade)
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Figure 5 compares the (median) responses of our macro variables to the short-
yield uncertainty shock across different countries.!* Generally, we observe similar
qualitative results and mechanisms at play as those described for the US. Across
all countries, the short-yield uncertainty shock has both recessionary and deflation-
ary effects, resembling a demand shock. The magnitudes and the persistence of
responses are considerable. Overall, there is substantial heterogeneity across coun-
tries, especially with respect to the effects on prices and unemployment rates. This

14 For ease of comparison we do not plot the 68% posterior credible bands. Similarly to figure 4,
all responses are significant with the exception of Italy and Japan.
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might reflect different degrees of nominal and real rigidities at work. The drop in
production varies from 0.4 to 3.8 percent within the year the shock hits. In addi-
tion, we do not observe signs of overshooting or of rebounds on economic activity in
response to interest rate uncertainty for any of the countries under study. Instead,
the recovery of output to initial levels is slow, taking about 3 to 5 years. Retail
trade is consistently less responsive to the shock than industrial production; it falls
with delay and recovery is slow.

Unemployment worsens in response to interest rate uncertainty, with rates in-
creasing between 0.15 and 1.2 percentage points. For most of the countries this
increase is quite persistent and the reversion to initial levels takes longer than for
output. Interestingly, the effect on unemployment is the lowest for Italy, Germany
and Japan and not as sharply estimated as for the other countries. The effect on
unemployment is the highest for Spain, about 1.2 percentage points. With respect
to prices, in all countries (except Italy), CPI and PP inflation fall in response to
interest rate uncertainty shocks. Also, producer prices consistently fall more sharply
and by higher magnitudes compared to consumer prices. The drop in producer price
inflation is at around 1.5 percentage points for Germany, France, Spain, the UK and
the US. The fall in CPI inflation is more pronounced in the UK reaching roughly 0.9
percentage points and for other countries it varies from 0.3 to 0.5 percentage points.

With regards to the two measures of interest rate uncertainty, (see Figure 9
in the Appendix A), variation across countries appears mostly on the quantitative
side, and occasionally but not significantly on the qualitative side, like for Spain
and Japan. This result might reflect a different persistence of uncertainty measures
to their own shocks. The response of short-yield uncertainty is small in magnitude
but more persistent compared to the response of the long-yield uncertainty. In fact,
the latter does not exhibit any persistence especially for the US, the UK, Germany,
Spain and Italy.

As a robustness check, we also estimate BVARs for the US, the UK, Sweden and
the euro area on samples that exclude periods were policy rates reached levels close
to zero (i.e., low interest rate environments).'” Although it is not straightforward
to define these periods, especially for Sweden and the euro area given their rates
breached the zero lower bound, we opted for the following cut-off dates: December
2008 for the US, March 2009 for the UK and Sweden, and September 2014 for the
euro area. Results are very similar to the full sample (see Figure 13 in the Ap-
pendix A). Worth noting, the effects of short-term interest rate uncertainty appear
more persistent for the US with respect to prices and for France and Spain with
respect to retail trade.

3.2.1 Components of subjective interest rate uncertainty

So far, we have studied the effects of shocks to our interest rate uncertainty measure
on the economy. In Section 2, we introduced our interest rate uncertainty measure
as the sum of two components, one being the disagreement among professional fore-

5Note that Japan and Canada have been excluded from this exercise as the former has been in
a low interest rate environment for most of our sample and the latter does not clearly feature such
environments.
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casters (representing idiosyncratic uncertainty) and the second component being
the perceived variability of aggregate shocks (representing common uncertainty).
Using the same VAR specification as the benchmark analysis, we now study the
effects of the two components, separately. Figure 6 shows selected macro responses,
namely those of industrial production and the unemployment rate.'® Overall, both
shocks push the economy on the same direction. They tend to be contractionary to
the economy, causing a slowdown in production and an increase in unemployment.
Variations across these measures mainly appear on the magnitude and persistence
of responses. All economies deteriorate immediately and rebound fast in response
to disagreement shocks. The trough response for industrial production is observed
within 6 months for all countries. In contrast, in response to common uncertainty,
the economy slows down sluggishly but the troughs are on average larger and re-
coveries take longer. Ozturk and Sheng (2016) show that such differential effects
prevail even when looking at macro uncertainty in a global setting.

Figure 6: IRFs to components of short interest rate uncertainty shocks

Disagreement Common Uncertainty

IP Unemployment IP Unemployment
5 2 5 2
1 1

0 L e O e 0 P —— R
\

o X -1 =ik

it

ES
-2 -5 -2

o 20 40 60 0 20 40 60 0 20 40 6 0 20 40 60

Euro Area (DE, FR, IT, ES)

5 1 5 1
05 05
o 4...
= T N tval.
0 0 - 0 == 0 -
od *
v *
b od -05 A -0.5 — UK
. === CA
SE

0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60

Inflation Targeting (UK, CA, SE)

0.5 ,\ 0.5/\

0 Nae— o — 0 7"" 0
W
-0.5 -05 — US
JP
-5 -1 -5 -1
0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60

Others (US, JP)
Notes: IRFs in the first column, Disagreement, are estimated from country-specific VARs with y; =
(D% (h),ipt, 7w, wd, vt, ure)) and those in the second column, Common Uncertainty, are estimated from country-
specific VARs with y; = (V*(h), ipt, 7, 7rtd, rty,urt). The solid line in black denotes median impulse response from
the estimated BVARs with y; = (Uf(h),ipt,Wt,wf,rtt,urt). VARs include an exogenous variable, oil prices, a
constant and a time trend. The response of IP (Industrial Production) and Retail (retail trade) are in percent and
for prices and unemployment rate in percentage points. Horizontal axis is in months.

16For the paper to be self-contained we do not show all the results of this analysis. They are
available upon request.
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3.2.2 Contribution of interest rate uncertainty shocks

Having showed that interest rate uncertainty shocks have significant effects on the
dynamics of our macro variables, we now focus on the quantitative importance of
these shocks along the dimensions of the maturity of yields and across countries.
To this aim, Table 2 reports the forecast error variance decomposition (FEVD),
and more precisely, the maximum fraction of the posterior median of the FEVD,
over a forecasting horizon of 60 months. Several observations are worth mentioning.
Overall we see that uncertainty on the short yield has a larger peak contribution
to the FEVD than uncertainty on the long yield. In terms of variables, interest
rate uncertainty contributes substantially to variations in industrial production and
unemployment, for most countries.

Table 2: FEVD (posterior median) of interest rate uncertainty shocks

Us Japan Germany France UK Italy Canada Spain Sweden

Utsgo'rt
,3m
IP 27.52 5.27 42.45 43.53 32.38 5.94 19.28 59.01 13.40
CPI inflation 6.28 9.13 17.39 22.32 30.41 1.31 9.99 26.56 21.08
PPI 8.97 9.09 23.89 25.08 7.48 1.52 7.85 32.01 5.21
Retail 12.89 5.80 42.10 17.74 7.23 2.22 11.28 19.10 4.16
Unemployment 39.71 12.44 7.15 22.71 18.68 8.23 19.53 43.09 31.70
1
b3
P 16.43 1.89 10.07 7.90 23.86 1.44 12.30 1.75 5.18
CPI inflation 5.88 1.74 5.85 3.59 4.60 1.43 6.08 2.21 6.72
PPI 8.32 2.52 3.81 2.88 3.54 2.40 3.03 2.07 1.97
Retail 4.48 1.71 9.42 6.87 1.96 1.98 11.39 2.50 2.32
Unemployment 22.92 1.57 2.33 8.19 2.34 1.40 23.66 1.41 3.84

Notes: Posterior median of FEVD from the individual VARs with following order of variables:
yt = (UF(h),ip¢, ¢, 7r§l, rt¢,urt). Results above from two VARs, where interest rate uncertainty is either on the

short or the long yield, Ufg%t and Ué‘g;gl, respectively. We report the maximum fraction of variance (from the

posterior median) in each variable.

Emphasizing cross-country results, short-yield uncertainty explains between 42
to 59 percent of the variation in industrial production in Germany, France and
Spain. This shock is less important in Japan and Italy, with FEVD reaching up
to 6 percent. Regarding unemployment, the contribution is substantial for the US
(up to 40 percent) and Spain (up to 43 percent). In Canada both short- and long-
yield uncertainty have considerable effects on unemployment (up to 24 percent).
With respect to prices, the median FEVD ranges from 1 to 32 percent, with the
extremes pertaining to Italy and Spain, respectively. Notably, this shock has a large
contribution to the variation in prices in European countries. For inflation targeting
countries, the contribution of this shock is higher for consumer prices (up to 30
percent) than for producer prices (up to 7.8 percent).

3.2.3 Cross-country differential effects of interest rate uncertainty shocks

Our analysis shows that there is substantial heterogeneity across countries with
respect to the size and the persistence of macro responses to interest rate uncer-
tainty shocks. Below we discuss how these differential effects relate with certain
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characteristics of the economies under investigation. To this aim, in line with the
literature that studies asymmetries in the transmission of monetary policy across re-
gions, we look at two dimensions that are found to be important in explaining these
asymmetries: the mix of interest-sensitive industries and labor market rigidities (see
Carlino and Defina, 1998; Georgiadis, 2014, 2015, for the US and the euro area,
respectively). For example, under the interest rate channel hypothesis of monetary
policy transmission, countries that have a higher share of interest-sensitive indus-
tries are expected to experience a higher effect of monetary policy. Furthermore, as
DSGE models in the spirit of Leduc and Liu (2016) show, labor market frictions are
important for the propagation of uncertainty shocks.

Figure 7: Short-interest rate uncertainty effects and value added by activity
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are calculated by dividing the value added in each sector by total value added (Source: OECD and World Bank).
Wholesale denotes wholesale, retail trade, repairs; hotels, restaurants; transport. All the shares represent averages
of the sample period into consideration.

To investigate these links, we look at how the trough (peak) responses of in-
dustrial production (unemployment rate) to interest rate uncertainty relate with
cross-country differences with respect to the industry mix and labor market rigidi-
ties. Given the few data points, the evidence below is only suggestive. Figure 7
displays the link between the trough responses of industrial production and the
share of value added accounted for by the wholesale, manufacturing, construction
and services sector.'” These data patterns suggest that countries with a larger share
in manufacturing, like Germany and Sweden, display stronger declines in industrial
production in response to short-yield uncertainty (R* = 0.16). This pattern is also
observed for the long-yield uncertainty (see Figure 11 in the Appendix A). With re-

17Given the non-significant effects of uncertainty, we exclude Italy from this analysis.
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spect to unemployment, the effects of interest rate uncertainty are larger in countries
with a higher share in wholesale and construction sectors, like the case of Spain.
In regard to labor market rigidities, we look at the OECD’s indicators of employ-
ment protection and the labor regulation index by Botero et al. (2004). The first is
a synthetic indicator of the strictness of regulation on dismissals and the use of tem-
porary contracts. Further, the labor regulation index by Botero et al. (2004) deals
with employment laws, collective relations laws, and social security laws. A caveat
is that this index is measured as of data in 1997/1999. The relationship between the
trough (peak) response of industrial production (unemployment) to the short-yield
uncertainty and measures of labor market rigidities are displayed in Figure 8.

Figure 8: Short-interest rate uncertainty effects and labor market rigidity
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We observe that countries with more rigid labor indicators tend to have stronger
declines in industrial production (for both lines in Figure 8, R?> = 0.6). Labor
market rigidities impose higher costs for firms in hiring and firing therefore when
coupled with uncertainty the results on the economy are more adverse. Similar
patterns are found for the long-yield uncertainty (see Figure 12 in the Appendix A).
In addition, higher labor regulation is associated with larger effects of interest rate
uncertainty on the unemployment rate. The suggestive evidence on the link between
employment protection regulations and unemployment responses is less clear. The
purpose of this regulation is to protect existing jobs, therefore it reduces inflows into
unemployment. At the same time, this regulation reduces chances of unemployed
workers to get hired, thus contributing to long-term unemployment.
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4 Conclusion

In this paper we ask whether uncertainty about interest rates is important for eco-
nomic activity. To answer this question we first build measures of subjective interest
rate uncertainty based on forecasts of short- and long-term interest rates, account-
ing for both disagreement among forecasters and the perceived variability of future
aggregate shocks. Then, using a VAR approach we identify the effect of subjective
interest rate uncertainty on the economy. The timing of surveys is exploited at the
identification stage, for credible restrictions in line with the data. Moreover, our
investigation has a multi-country dimension. We provide measures of interest rate
uncertainty for a number of countries, including the US, Japan, the UK, Canada,
Sweden, Germany, France, Italy, and Spain. Under this setup, we study if there
is heterogeneity on the effects of uncertainty across different economies, and if so,
why?

We show that shocks to interest rate uncertainty have large and persistent neg-
ative effects on most of our countries under investigation. These shocks induce a
decline in industrial production and unemployment. Furthermore, they are defla-
tionary. With respect to the maturity of the yield, we find that short-yield uncer-
tainty explains a larger fraction of our selected macroeconomic variables. When
looking at disaggregated components of uncertainty, we find that both disagreement
and the perceived variability of shocks push the economy in the same direction. In
an attempt to look at what could explain the heterogeneity of our results across
countries, we observe that the effects of interest rate uncertainty are higher in coun-
tries with a larger share of interest-rate sensitive sectors and more labor market
rigidities.

Our results show that subjective uncertainty about the short yield is important
for macroeconomic fluctuations and suggest an important role of central banks in
achieving a stable environment. As long as interest rate uncertainty is tied to un-
certainty about monetary policy, operational frameworks and strategies devised by
central banks can inhibit them. Should fundamentals be the source of interest rate
uncertainty, central banks can actively take part in moderating it. In fact, since the
Great Recession, major central banks use communicating policies (i.e., forward guid-
ance), allowing them to reduce the uncertainty around the future path of short-term
interest rates.

Despite preliminary evidence on potential drivers of cross-country differential
effects of interest rate uncertainty, this study draws attention to the role of insti-
tutional frameworks in the propagation of uncertainty shocks. Furthermore, in this
analysis all countries are studied individually and it would be interesting to provide
a joint analysis where spillover effects are allowed and investigated. We plan to
analyze these issues in future research.
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Subjective long-yield uncertainty

Figure 9: IRFs to long interest rate uncertainty shock across countries
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Notes: IRFs to interest rate uncertainty for the 10 Year bond, 3-months ahead. The solid line in black denotes median
impulse response from the estimated BVARs with y; = (U? (h),ipt,m,wg,rtt,urt). VARs include an exogenous
variable, oil prices, a constant and a time trend. The response of IP (Industrial Production) and Retail (retail trade)
are in percent and for prices and unemployment rate in percentage points. Horizontal axis is in months.
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Figure 10: IRFs to components of long interest rate uncertainty shocks
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Figure 11: Long-interest rate uncertainty effects and value added by activity
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Figure 12: Long-interest rate uncertainty effects and labor market rigidity
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Figure 13: IRFs to short interest rate uncertainty shock across countries (excluding
ZLB period)
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