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Preliminaries

@ Uncertainty and risk have been main concerns for the
economics profession and in general for scientists.

@ Uncertainty cannot be described by means of a probability
measure, but risk can (Knight, 1921; Keynes, 1921,1939).

@ The knightian differentiation between risk and uncertainty
leads to the impossibility of defining a probability space

@ The profession has moved to a more promising approach to
the topic: Uncertainty can (and must) be measured.
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Contributions

o First, we propose a new index to measure uncertainty in the
stock market (i.e. financial uncertainty):

e The index takes into account the inherent differentiation
between uncertainty and the common variations among the
series (which we identify as risk).

e Practitioners and policy makers can trace the index dynamics
on a real time basis.

@ We motivate the financial uncertainty index as a
macro-economic uncertainty indicator.

o We exploit the fact that the information contained in hundreds
or thousands of economic indicators can be encapsulated by
few stock-market portfolios’ returns...

e ...it facilities the construction of the index, in terms of

information requirements, modeling design, computational
costs,




Uncertainty vs Risk
ooe

Contributions

@ We analyze the dynamic relationship between uncertainty and
the series of consumption, interest rate, production and stock
market prices (among others).

e This allows us to advance one step forward in the
comprehension of the role of uncertainty determining the
dynamics of the economy.

e It also allows us to explore up to what extent we can trust on
traditional monetary policy to manage uncertainty situations.
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Uncertainty, economic decisions and policy

@ The current paradigm was born under the frame of irreversible
investment:

e Firm's future investment opportunities as real options: optimal
strategy 'wait and see’. Uncertainty related to reductions in
investment, labor, real-activity (Bernake, 1983; Bertola and
Caballero, 1994; Abel and Eberly, 1994; among others).

o ...after the original worsening of the variables a rebound could
be observed. (Bloom, 2009; Bloom et al., 2014)

@ Romer (1990) proposes that consumers may postpone their
acquisition of durable goods in episodes of increasing
uncertainty.

e Bansal and Yaron (2004) and Bekaert et al. (2009) find that
uncertainty plays a role in the dynamics of the term structure
and asset valuation.

@ There is not a clear consensus about the interaction between
uncertainty and policy intervention.
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Measures of uncertainty

Empirical measures of uncertainty are still in their infancy.
Traditional proxies include:

@ Stock returns or their implied/realized volatility (i.e. VIX or
VXO0).
@ Cross-sectional dispersion of firm's profits.
@ Cross-sectional dispersion of survey-based forecasts.
@ Appearance of ‘uncertainty-related’ key words in the media.
Some criticisms:

@ Volatility measures blend uncertainty with other notions (such
as risk)

@ Analyst's forecasts are only available for a limited number of
series and ...

@ ...it is not clear whether the responses drawn from these
surveys accurately capture the conditional expectations of the
economy as a whole.
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Measures of uncertainty

A new branch of the literature has emerged, which proposes to
measure uncertainty after removing the forecastable component of
the series (Jurado et al., 2015; Gilchrist et al., 2014; Carriero et
al., 2012).

@ JLN provides estimates of uncertainty using a data-rich
environment using Dynamic Factor Models.

o Gilchrist et al. (2014) construct an uncertainty estimation
using the residuals of a 4-factors model.
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Methodology

The construction of our uncertainty index consists of two steps:

@ First we remove the common component of the series under
study and calculate their idiosyncratic variation, using a
Generalized Dynamic Factor Model (GDFM).

o Given the notion of uncertainty (unexpected variations), it is
very appealing first to discard the pure-forecastable
component.

@ Second, we calculate the stochastic volatility of each residual
using Markov Chain Monte Carlo (MCMC) techniques.

o We use a stochastic volatility (SV) model to estimate the
conditional volatility.
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Dynamic factor models

Let be N the number of variables. Fori=1,...,N, t=1,...,T
a Static Factor Model can be defined as:

!
Xie = AjFe + €t

Xig = Cit + €t

Cj: common component
ej: idiosyncratic error

Aj factor loadings

F: common factors
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Once we recover the series of filtered returns, €;Y, a SV model is
specified at an individual level, for each i = 1,...N, as:

el = eht/2¢,,

he = u+ ¢(he—1 — p) + oy,

This has likelihoods with intractable forms and therefore MCMC
sampling techniques are required for Bayesian estimation (Kastner
and Frihwirth-Schnatter, 2014).
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@ Twenty-five portfolios of stocks belonging to NYSE, AMEX,
and NASDAQ), sorted according to size and Book to Market
considerations, as provided by Kenneth French on his website.
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Uncertainty index

Great dot.dbm CRirtal. }
8 / Depression bubble ecession
collapse

7 Recession
1937-38
Black
6 Monday
1987

(IRl

1 . . . . . .
Jan-27 Jan-37 Jan-47 Jan-57 Jan-67 Jan-77 Jan-87 Jan-97 Jan-07

o
(B Jrixs



Results
ooe

Uncertainty index

Table 1. Summary statisticof the uncertainty index in two sub-samples

Sample period
Jan 1927-Sep Jan 1927-Mar Apr 1940-Sep

Statistic 2014 1940 2014
Skewness 1.60 0.32 1.70
Kurtosis 4.74 1.97 6.62
Persistence, AR(1) 0.993 0.963 0.978
Half-life: moths(years) 101 (8.42) 18.3 (1.53) 31.9 (2.65)
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VAR dynamics

Ye= A(L)Y:—1+ &,

Y:=[Y1, R, Y2, U]

Y1:: slow-moving variables: Production, Employment,
Consumption, Inflation, New Orders, Wages and Labor
Y:: fast-moving variables: Stock Market Index and M2

@ We estimate a VAR with 12 lags (instead of four quarters as
in Christiano et al. (2005) to cover the same time-span).

@ We recover the structural innovations by means of a Cholesky
decomposition
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VAR dynamics
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Figure 4: Economic Dynamics under Uncertainty. VAR (12)
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VAR dynamics

We perform several robustness exercises varying the econometric
methodology employed to extract the idiosyncratic component.

@ We estimate the uncertainty index using DFM instead of
GDFM,;

@ we also use a ‘one-side-filer’ version of the GDFM proposed by
Forni et al. (2005) instead of the two-side original GDFM, for
the full sample.

@ We estimate the index as the stochastic volatility without
using any factor model to extract the idiosyncratic component
and

o finally we estimate the idiosyncratic component in an
recursive fashion, recalculating each model with rolling
windows of 80 days (aprox. one quarter).

In general lines, the uncertainty index behaves very similar

regardless the factor methodology used to extract the idiosyncratic
components of the series.
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Conclusions

@ We propose an index of time-varying financial uncertainty on a
daily basis, for the United States' economy from 1927 to 2014.

e Some uncertainty periods coincide with big recessions, wars,
terrorist attacks or political events....

e Other are more associated, especially for recent decades, to
bubble episodes in the stock market.
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Conclusions

@ We also document a change in the uncertainty persistence,
and other characteristics from 1927 to 1940, compared to the
period between 1940 and 2014.

e Current uncertainty is more persistent and is plagued with

greater extreme-observations,
e although it is smaller in magnitude than earlier uncertainty.
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Conclusions

@ The economic dynamics (using a VAR model), are consistent
with theoretical expectations and previous empirical studies
(when available).

o After an uncertainty shock, production and employment react
negatively and the effects of uncertainty tend to disappear
slowly.

o Novel empirical evidence about the negative effect of
uncertainty in consumption, inventory investment (with
overshooting) and stock market prices.




Conclusions

Thanks!
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Comparisons with macro-uncertainty indexes
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Figure 2: Uncertainty Comparisons. The solid line represents the uncertainty
Index (U), while the dotted line represents the Jurado-Ludvigson-NgOs Index
(JLN) with forecast horizon h=1, both from Apr-65 to May-13.
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Figure 3: Uncertainty Comparisons. The solid line represents the uncertainty
Index (U), while the dotted line represents the VIX, both from Jan-90 to
Sep-14. Shadowed areas are the 5 years rolling correlations and therefore they
start only after Jan-95.
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Figure 6: Economic Dynamics under Uncertainty. Comparisons from two
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