








1. Introduction

The @mplex andadaptivenatureof financial systera imposs challengego prudential
supervisiondemandinga more holistic andlexible policy.* In addition to the regulan of
individual institutions througimicroprudentialsupervision a macroprudentiafocuson systern
wide risksis essentialln the vein ofBorio (2003, amacroprudential approach is concerned with
the analysis of systemic riskiong the cyclical andtructuraldimensions where the former
relates to the buildip of widespread imbalances and subsequent unraveling in times of crisis and
the latter tothe distribuion of risks and shockd transmssion acrosghe system Adaptive
supervisionof systemic riskmust be sensitie to potentially rapid transformations of the
financial sectgras is indicated irFig. 1. Suggestions fomcreaseddynamic macroprudential
policy have beemade for examplepy the Bank of Englan¢BoE, 2011) and théMF (Lim et
al, 2011. In line with more adjustableand granular regulationn Basel lll, adaptive
macroprudentialpolicy contributes distinct conceptualand practical enhancemsnto the
prudential todbox. This papersupports adaptive policies Ipyoviding a structured approach to
evaluatehe information valuéor measures of systemic conditions

InsertFig. 1 about here
Fig. 1. Change in assets of financial intermediaries in thel952 2013.

The fundamentalobjective of macroprudential policis to limit the probability and
severity of systemic failurei.e. limit systemic riskIts strategiesare oftenorientedto the
institutionrspecific limits and targetghat depend on theisk profile of the system and the
contribution to that profile of each institon. The limits mainly addresastitutioral risk, return
and liquidity in the context ofubmarkets anthe overall system (Aikman et aR013). For
example,time-varying targets can include countercyclical buffers, firagying provisioning,
and timevarying reserve requirements (Frait and Komark@@1). Generally in the vein of
Minskian boombust cycles (Minsky, 1982jnacroprudential policies of disclosure and targets in
the cyclical dimensionattemptt o A ¢ r eira mexhansms that attenuatiee impact of
procyclical b e h281M)i la theéstrutuCaldiknensionnmaacroprudential policy
controls the buildup of largesystemicimbalances(common exposures) anihicreasesthe
resilience of networkdy attenuatingrisk propagationCommon exposures and connectivity
among institutiongarise particularly through contractual obligationSGB, 2013;Flood et al.
2013). It is worth noting that racroprudential toolgequire forecasts of systemistressto
provide timefor preparingandimplementingpolicies (Kellermann and Mosch, 2013), as risks

1 The concept of the economy as an adaptive, complex systepiomeered by Holland (1975, 1988) in his work

on adaptive nonlinear networks. Brock and Hommes (1997, 1998) study financial markets as adaptive belief
systems. Hommes (2001) extends this approach to markets as nonlinear adaptive evolutionary systems. See
Arthur (1995) and Farmer and Lo (1999) for an analysis of heterogeneity in financial markets, Hollingsworth et

al. (2005) for the soce conomi ¢ i mplications of a financi al syste

increasing complexity caused by thadmentation of financial markets.
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must be mitigatedddfore they reach tipping poin(ECB 2013).These considerations point to the
variety of information needed to support macroprudential policy.

Beyond information requirementsietcomplexity and dynamics of modern financial
systemdurther highlightchallengsin accessingppropriateandtimely measures ahe
systends structure ands transformatior(Alampalli, 2013 Flood et al.2013).To this end,
Anderssoret al.(2013)assert hat fAgood supervision -l eokRnabybbdi
Multiple measuresiave recently been developedagsesandanalyzesystemwide risksin the
macrafinancialenvironment These includalternative measures systemicconditionsto
identify the cyclicadimensioncontinually, as well asnstitutional and macroeconongarly
warningindicatorsof exuberanceexcessivehangesandmisalignments Institutional early
warning indicators are groundatcapacities to lead threcognition of institutional imbalances
and result in atructuratframework for monitoringhe buildup of macroeconomic stres¢@st
et al., 2013)Macroeconomic &ly warningindicatorsare grounded in capacities to lead the
recognition of systemicrisesandgerminatea commorcyclical framework for evaluating
policyma k er 6 s | @lessi affd Detker01lpSarlin 2013) Yet, little or no work has
focused on theomparativanformationquality ofthe coincident measures of systemic
conditions To this end we putforwardand app} a methodology to assess the quality of
information provided by these measures

Determining the information valuer the coincidentmeasures ofystemicconditionsis
critical for several reasons. First, the systemic risk literature pnagided awide array of
alternative approaches to gaugystemic conditionsHowever,there is no agreement on one
measuremengapproach above other&econd, the existence of an evaluation fraoré is
essentiafor these measuress in contrast tanacroeconomiearly warning indicatorsthey are
not calibraed to rarecrises Finally, the framework to assess comparatively the a s ur es 0
information valueforms the basis for monitoring and foretiag financial instability at several
horizons.

The first part of this paper provides a gengnalpose evaluation framework for assessing
the information valudor measures ofystemicconditions(Section 2) The framework relies on
previous work in thesarly warning literature aneéxtends itby provision of new performance
measures. Thdollowing part applies the framework in an empirical assessment of the
information value of severaloincidentmeasures for the Uection 3and 4. We explorethe
relaive performance of a large palette of measimah in terms of coincehtsignaling quality
andearlywarning performancelhis analysis is completed at multiple frequencies to véiniéy
robustness of signalingection5 conclude with a brief discussio of the applications of this
study.

2 Qverviews are givety Davis and Karim(2008, Gramlich et al(2010), Kliesen et al. (2012), Babecky et al.
(2013), and Holopainen and Sarlin (2015)
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2. A framework for evaluating coincident measures of systemic conditions

This sectionpresents the framework that is used to evalwaiacident systemiccondition
measures. Thenethodologyincludes performance tests faa standard twalass classification
task as well as timseriesmethoddor forecasting.

2.1. Acontingency matrix and crisis signals

An immediate concern to policymakers is the issuavloéther andvhen to implement
macroprudentigpolicy. Policymakers possess a set of instruments through whichctregffect
the financial system in case of crisifowever, these policiege costly to implement when there
is no crisisWhen a crisis occurgolicy is either implemented to the benefit of Hystem (true
positive TP) or not implemented with detrimental effect (false negaBd. If a crisis does not
occur, policymakers can implement an unnecessary @oténtially burdensome policy (false
positive FP) or efficiently abstain from implementj policy (true negativelN). As pointed out
in Sarlin (2013), andobllowing the notation of Elkan (200,ljve map each of the alternatives to
costsc, for whichwe assume that the costs and® are nomnegative whilelo andc are
non-pasitive costs’ The cost oot implementing policy in times of crisisés @ o ,and
the cost of implementing policy when there is no crisi®is @ @ whichrolls all costs

into two terms Additionally, we denote by the unconditionalprobability

that thereisacrisisand p 0 theunconditionaprobability that no crisisvill occur.*

InsertTablel about here
Table 1
Policymaker.6s cost matri x

2.2. Evaluatingdentification properties fosystemiconditionmeasures

To evaluate the performance of systernandition measures, we need to go beyond
comparative classification quality obtained throtigé contingency matriapproachof Table 1
andconsiderthevalue f t hese measures to suppayTothmol i cyn
end we develop generalpurpose evaluation framework for assesdinge coi nci dent m
informationquality.

We begin by noting thahe above contingency matrix requires twuod series: an ideal
indicator6 j that accurately encodes the occurrence and absence of crisis eventsc(@igre
events) and a predictO¥y; that attempts to measure when a crisis (orgpi®s) is occurring
based upon whicholicymakes make their decision$herefore, evaluation metrics are essential
for finding the optimal thresholdt ;; for predictor’(to generateéYy;. Next, we recognize that

® Note that these costs are constant since we are considering teelsimestrictive case where policymakers

control the decision to implement policy but may not vary the magnitude of policy. This restriction allows us to
deal with the tweclass classification problem.

The unconditional probabilities and0 are hdependent of the stress measursed by policymakers to decide
whether or not to implement policy.
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information content of the <coi ndaecisibesnomduale asur e
perspectivew of the level of financial systemonditions and of the change in these conditions

since last observatiorThus, theevaluation frameworks applied with two perspective®n

& ‘B0 QQlRIng several analysis frequi@s "Oand multiple stress measur&The above
observations result in aore granular view of the information qualigf the coincident
measur es. To this endNoisedo SipoiabRatioi (NTHR),tinfloematiore a s u r
Value (IV), absolutdJsefulnessTy , andrelativeUsefulness ).

The noise to signal ratio is defined@SYYW . In our caseType | error indicates

the proportion of crisisbservationsvhich are falsly classified as norisis ("o
0 Yy 1o p ), wheread'ype Il error refers to the proportion wbn-crisisperiods where a
crisis was mistakenly signalgd® —— 0 Yy pD T ). A noise tosignal ratio

lower than oneindicates the measuns beneficial and Kaminsky et al. (1998) select the
thresholds for each indicator in their studyy , andt ; ) to minimize NTSR. Unfortunately,

since there are typically fcari smd@roeg itdbaser ¢ atei d
can often be reduced to zero by setting the threshold for a stress measure consdmngttigely
that'@ is zero while maintainin¥ greater than zero.
The IV has been proposed whehoosng between several regress@see Siddii, 2006;
Hababotet al.,2006;Lin, 2013. To calculate this measure we first determine whether the signal
generated by our regressor was the same as that ioietidandicator Next we sort our data set
by the regressor and groitgnto "Qbins delimited bythe™Q p quantilesof series ;i allowing us
to define

@ B Q@ ol 11— (1),

if the regressor contains no relevanformation we would expect to see the same proportion of
good and bad predictions in each l@#ading to an information value of zerDue to the
definitionbs use thé abdolute valneadkbumayp become \@ry taige ih m,
"Q¢ '@ or ® & become close to zernaking it a somewhat unstable metsihen working with a
shortdataset We select the number of bif@in order to minimize the number of measures for
which the IV becomes undefine8iddigi (2006)providesa heuristic guid wheréy an IV of

less than 0.1 is weak, IV from 0.1 to 0.2&iseragelV from 0.3 to 0.5 is strong, while IV greater
than 0.5 may be suspicidyshigh.

Selecting the threshddd ; andt ; based on th&ilTSRmay lead to higher thresholds

thattend to eliminate'ype Il error at the expense @f/pe lerror. Unlike theNTSR, IV deviates
from values near 0.5 (which we consider to be an optimal saxegssivelype |or Type Il
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errorsare penalizedeading to arpptimal threshold which is potentially less biadékhus the
thresholdst ; andt ; areselected for each data series to minimize the deviatiéy @fom

0.5 allowing an unbiased comparison of measures whichmairedually signding at their best
Forcon & ‘B Q'Qk@ find T, such that
I E Tﬁs'@ ™S 2).
However, thdV andNTSR metrics do not consider tlemstof Typel and Typell errors
which clearly offers an opportunitp improvethe evaluation frameworRNe attempt therefore
to measure the monetary value of information provided by a stress measure which accounts for
the costs of policy implementation and theconditionalprobability of crisis The policymaker
is faced with thewo-class problem from decision theofiyaditional metrics when handling this
class of problems includée¢ Expected Value Under Uncertainty (EVUU), the Expected Value
of Perfect Prediction (EVPPand the Expected Value of Perfect Information given by:

oYY TEDoO 0O Mo 00 (3),
Ow00 0w 0w (4,
OO0 W0 00®YY 06 0 FEDO Do Mo 0
ITED O ® Mo o i ED O ®
o Ol ED‘M p (5),
where' —— represents the fraction of total costs incurred when the policymaker does not

implement policy and a crisis occurs. If we wanted to calculate the Expected Value of Sample
Information EVSI (also often called the ual of imperfect information or VII) for a measure
generating signals of crisis imperfecttiien we would first compute the Expected Value of the
Sample Prediction (EVSP) as:

0w"Yd z I ETVYO @ Aive @

z I ET O VYo RO "YW (6).

Then'O ® "¥§@&qual toO & "Yainus'O w "YWhich does not simplify conveniently. If we
assume that the policies and their effectiveness are fixed and exogéeaukere are too many
parameters to intuitively consider EVSI when evaluating crisis measures. However, if we were
able to estimatéd O fo hando |, then the formula for EVSI would simplify dramatically
leaving us only with the choice of thresholds. As a straightforward implementation of decision
theory which accounts for the costs of FN compared to FP and their prisésblVSI can
efficiently differentiate between alternative stress measures.

In the absence of specific information about the potential costs and benefits of
implementing policy, Sarlin (2013) defines the absolute and relbtsefulness of predictar
according to:

® The relationship of the signaling threshold to the NTSR and IV metrics is somewhat erratic and while the

tendencies outlined above hold true for theanaji t y of t hi s paperds empirical
hold for alternative datasets.
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Y aQoy‘h p 0 (7,

' - (C)
0 YO p ‘YO ),
where0* represents the policymakeros | os@)isfunct.

proportional to the expected value of perfect information. This construction then works on the
idea that superior predictors allow policymakers to mininiize in which case’Y *  will

approach O 0 Mso note that by selecting the signal thresholdst ; and T ; to

optimize™ * for varying* we do not determie which predictors are most valuable depending
on policymakers risk preference. Insteadwe determire which predictors have value for
differing relative cost offypel errorversusTypell error, while assuming that the policy maker
is risk neutraf As an alternative to the method described in equafipwé therefore select the

signaling thresholds ; and t ; and the value of in order to maximize the absolute

Usefulness (or equivalently the relatisefulness):
I Agg ™y (10).

2.3. Evaluating early warning properties faoincidentsystemianeasures

Several authors employ parts of the above methodology to determine whether individual
measures consistently lead the benchmark as predictors of crisis, allowing time for policy to be
implemented (see Kaminsky et,d998; Edison 2003 Lo Duca and Peltomg 2013. Most of
these focus on the identification of periods in a predefined window prior to crisis eBgnts.
contrastthe measures under consideration in this study are desigasdeésgortemporaneous
systemicconditions While good coincidentmeasuresan provide useful information for the
purpose of disclosurelimits, and targets fo macroprudential policiesthey may provide
policymakersinsufficient time to deploy slower policy instrumentsTherefore, beyond testing
the power othesemeasuesto identify contemporaneous conditiiitsis important tadetermine
whether they possess a structure whiclkasducive to arearly warningof adversesystemic
developmentsNamely, usingonly a collection ofcoincidentmeasures, would a supervisor be
capable ofproducing accuratenearterm forecasts ofsystemic conditionsNaturally, any
coincident measusethat possess the relevant structure have enhanced quaghitficgmakers
for the conduct of macroprudential policy. Therefore, the second aspetie agproposed

® 1t is interesting to note that whers defeinnicnagl |telde tphe
preference of policymakers between FNs and FPso6o (Lo |
ri sk aversion between type | and type -makerdordegri dé e

riskaver si on towards missing a c¢crisiso (Fuertes and Kal
i mply that this parameter captures the ri'sikonlgaer si on
measure of relative cost and reliestba assumption that the policy maker is inherently risk neutral. To account

for the risk aversion of policymakers we could replaceito o hando by @ o fo hand®  where

® Yog forall v "YHOKFOM YO and™Yag s a utility function appropriate for policymakers with

risk aversior’ .
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evaluation framework considers the cyclipabperties of coincident measuresestigated by
means of time series analysis

We begin with an exploration of theutaregressive properties of individuatress
measires using the Boedenkins (2700 methodology. For each stress measmectestseveral
variations of the ARIMA(p,d,q) modgegiven byequation(11). We also test for the presence of
heteroskedasticityand where appropriate we implement ARCH(p,q) methodology to
account for this aspect of the dafBhe firal model is selected based properties of the
residuals gtationarity, heteroskedasticity, autocorrelation, and partial autocorre]atios)
Akaike information criterion (AIC), and the Schwardterion (SC).We define thedifference
operators such that @ @ is the time series differencel Qtimesand considery ©,
andd constants

30 O B Ozwy T B O (12).

We are also interested in the question of whether the stress measures collectively provide
beneficial insight into the development of stress. We apply the Johansen (1995) method to test
the properties of our data and select a VAR or VEC model followingtems (12) or (13)
respectively. We attempt to discern whether the assorted perspectives of financial system

conditions provided by individual measures allow insight into a mechanism for the development
of critical systemicepisodes’
d O B 8& f (12),
A®d 0060 w B B8A® T (13).
Applying this methodology ta collection ofcoincidentmeasuresoy,, where’Q pf8 Fe,
we define® as thee  p vector ofcoincidentmeasures; is ané  p constant vector, anal, 0 ,
6, andd aret¢ & matrices wheréis the number of lags considered for each stress measure.
The number of lagged terms to incorporate is determined through considefatienAIC, and

the SC.

3. Data for empirical assessment

In this section, we describe the ds¢h used in the empiricahssessment of the
information value for alternative measurddJS systemic conditiondVe describetwo types of
data: first, a constructed representatianj of the ideal indicatorand second,the setof
coincidentmeasures

3.1. A benchmarindex of financial stress

To evaluatecoincident measures, we need fround thecomparson to truth. The
contingency matrix shown in Table 1 requires not only a preditigrthat attempts to measu
when a crisis occurs, but also an ideal indicaibrtruth 6 ;; that accurately encodes the
occurrence and absence of crisisevadtis f or t unat el y, one single, wi
for the occurrence of financial crises does not exist. Wdetermining a crisis benchmark, the

" The results are available from the authors upon request.
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literature has used two approaches to define events: information on direct distress in the system
and government interventions, adesholdon marketbased stress indexes. An example of the
former type of events ishe database of currency, debt and banking crises by Laeven and
Valencia (2013), whereas Kaminsky et al. (1998) and Lo Duca and Peltonen &261i8jo
examples of marketased indexedkaminsky et al. (1998) define currency crises to occur when
their marlet-pressure index exceeds its mean with more than three standard deviatibusa
and Peltonen (2013)lentify systemic eventshen their financial stress index is above th& 90
countryspecific percentile.

In contrast to these studies we proxy ttieal indicatorby a compositebenchmarkto
reflect the USdiverse financial system ard capturea multidimensionalcrisis® To this end,
the benchmarkdesign proxies the ideal indicator by sensitizirayir construction to three
behavioral characteris8cof actual crises: severityf t h e sttg, persstar@e over time,
and pervasivenessross components tiie systemAccordingly, the benchmark isalculated
using six volatility serieso broadly captureritical disturbancesn the US markets fo equity
(through theChicago Board Options Exchange VjJXoreign exchangdthrough JPMorgan
Chase JPMVXYGL), interbank (through Mer r i | | MOVYH),c tradis (through
MLCORVOL), securitization throughSECURX), andreal estatetliroughREALX)® markets
We use the following systematic approach to assessing threshold exceedandes.the
WM a Q perspective, te benchmarks definedto indicatecrisis if the imbalancdevel of a
volatility seriesis abovethresholdt  in two consecutive p@ds or if the imbalancievelsof
two volatility seriesare abovet j; simultaneously.The alternative o¥ 'Q "Q"Qfferspective
generates a signal if thdifferencein the imbalance of a volatility series is above a threshold

t  in two consecutive periods or if tltfference in the imbalances of two volatility series

are above ; simultaneouslyFormally, we define the imbalance and indicator functions as:

Qo — (14),
0 by P QWA T (15),
TQai Q
mQai Q
then, 6 p ‘Q‘B, ' O vuj & B0 vj a A,
T Qai Q

8 The frequently cited banking crisis episode list proposed by Laeven and Valencia (2013) findsedufy on

episode from 1992 to 2013 (the financial crisis starting in 2007). Their definition focussgstemic banking
crisesand may therefore miss critical disturbances manifesting in the broader financial system and distinct
markets.

The MLCORVOL (credit) volatility is generated by calculati®® dayrolling standard deviation of thderrill
Lynch MLCORPM vyield to redemption data seriz?/em DatastreamThe SECURX (securitization) volatility
and REALX (real estate) volatility measures are generbyedalculating the rolling 90 day rolling standard
deviation of the Barclays Asset Backed Securities Index (Datastream LHASSBHK)@GWHJONES US Real
Estate IndeXGFD-DJU11) respectively.

9
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p QB8 O v0v; ™ IBO Uf a (18).
mT Qai Q

By monitoring the imbalance in volatility, thievel perspectivewill produce signals
throughout the crisis if a single market indicator demonstrates persistently high levels (two or
more consecutive alerts) or if multiple markets are above the threshold simultanéously.
addition, nonitoring thedifferencesin volatility imbalances will focus on potential developing
crises with alerts stemming from notable persistent growth in imbalances for at least one market
or the simultaneous growth of imbalances in at least two markets. However, by design the
difference methodolgy will produce signals only at the onset of a crisis and will not allow us to
determine crisis termination summary,construction of te benchmark serie§ j proxies the
ideal indicatorof truth by capturing a mukdimensional set of crisis cteteristics:severity

and, 0y

(throught ; andt ), persistence@ ¢ periods), and pervasiveness (g markets).

The benchmark threshald ; andt ; used in equations 4J-(18) are selected such
that approximatel20% of observations indicate crisfsAlternatives using multivariate logistic
regression could also be used under similar considerati@esrly, he benchmarkdesign
describedabove will not perfectly indicate the presence and absence of systlencrisis
however, the degree to which several distaicracteristicalign proxiesthe ideal indicator both
experientially (by describing relevant critical systeragisodey and metrically (by supporing
the b e n ¢ h meomvérgest validity The benchmarkis compared to several puditied
coincidentmeasures in Fi@ under bothooN & ‘B0 Q" Perspectives

InsertFig. 2 about here
Fig. 2. Benchmark compared to several stress series

3.2. Systemic financial stress measures

Our dataset includez3 publishedmeasures ofontemporaneouds financial conditions,
stress, risk,and system structure (not all measureseaavailable for comparison at every
frequency).To make use of the contingency matrix for evaluatomcidentmeasures, we must
also determia when each measure indicates that policy should be implemented, that is when
they signal a crisis. Therefore, we propose a scheme parallel to that developed for the
benchmark. Eachheasuras converted taanimbalance by subtracting the mean and dividigg
the standard deviation Crisis signals aréhengenerated for each series where crisis is indicated

° The benchmark threshold was set low in order to allow marketiginal due to modest pressure. However, the

requirement that a single market experience stress in consecutive periods, or at least two markets experience
stress simultaneously, mitigates the impact of a low threshold and increases the likelihood otlimeabe
revealing systemic events.

Several series are designed to reflect the conditions of the financial system or economy so that a negative
imbalance may be interpreted as positive stress, requiring inversion of the series about its mean to ensure
corsistent comparison of crisis signals.

11
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if the imbalance (or the differenced imbalance) is greater than the thresholdesgectively
T ). specifically
p Q0w th

“Yig 19),

M oai Q (19)

Vi p QQw; Qwp T 20).
m Qai Q

Descriptive statistics are provided in Talf?e The KaiserMeyerOlkin measure of
samplingadequacy KMO MSA) wasalso calculatetib determine whetheéheseseries would be
conducive to factor analysfsllowing equation 21) wherei the correlations ang are the
partial correlations betwag andk. According to Kaiser (1970) a MSA above 0.8 is very good,
between 0.6 and 0.8 is middling, and below 0.6 is pdbe KMO MSA for the specified
variables (excluding the components of CFSI to eliminate multicollinearity) was computed as
0.842 indicating very good cohesion of the concepts captured by these me@symédgant at
1%):.

0 "B (1)

InsertTable 2about here
Table 2
Descriptivestatistics

The coincidentmeasures considered in this paper focus on several aspects of financial
system health. The firgfroup ofmeasuregsocuseson the concept adystemic gess which can
be defined as relative pressure in the financial system. Thesgeg@dBloomberg Fancial
Conditions Index (FCJ])Goldman Sachs FCICleveland Fed Financial Stress Index E&SI),
Kansas CityredFinancial Stress Index @FS)), St. LouisFedFinancial Stress IndeXSTLFS))
and Chicago Fedlational Financial Conditions Index (NF@Itypicdly incorporate vaables
describing core markets afuhctions of the financial system which are then aggregated using a
variety of weighting methodologies. For instandee CFSImeasuressystemic stress as the
credit weighted aggregate of stresssik markets (see if. 2). Systemicconditions in these
markets are assessed on the basis of spreads, normalized using the relative rank, and are
aggregated using credit weights as a dynamic weighting method (stress adjusts to variations in
importance of each easure and market to the financial systeMtgrnately, the Bloomberg FCI
looks at normalized spregd=quity prices, and equity volatility (VIX) using constant weights to
determine a measure of the access to cr&Btause systemic stress often evolyesn
individual subsectors and their correlated behavior, information about the state of stress in the
systemsoO6 component s padicudrlyusefeli r comovement i s
A second group of measures exarsitiee state of gross economic actidthicago Fed
National Activity Index CFNAI) andP h i | a d edaginglndex® gsing transformations of a
large set of variables. CFNAI looks at several aspects of the economy including personal
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consumption and housing, employment/unemployment and hours, productiomcamde,
sales/orders and inventories. The third categomgoafcidentmeasursincluded in this study
SRISKandKama kur adés Tr o u bd reflects ©e conrepts glirrénnedpectations
of systemic risk which are forwaiddoking by design For instmce, SRISKcalculatesthe
expected decrease in bank capital under a given set of adverse conditions at the institution level.
The resulting knowledge about the factors of stress permits much more detail in macroprudential
communication and also assistswhegui di ng institutionso ri sk ma
We analyze the dataset in two samples. The (finsiin) sample maximizes the available
breadth of the sample, while the secqmnobustnesssample seeks to maximize its length.
Accordingly the main sample (June 2000- December 2013) consists of 23 quarterly, 23
monthly, 14 weekly, and 10 daily seri@e robustness sampslay 1992- December 2013)
consists of 21 quarterly, 21 monthly, 12 weekly, and 9 daily seandsncompasses at least two
full economt cycles (following the NBER delineation of recession periétsjcluding several
well-recognized critical episodelf has to be agreed that a longer time series provides more
insight into thecyclical properties of the observed measures. Howeverlotiger sample also
limits the crosssectionalanalysis as not all indicators are available for a longer per©Odr
sampling strategy balances ttradeoff between the number of indicators and the number of
observations,emphasizing crossectional comparisons in themain sample and cyclical
comparisons in the robustnesample Importantly, & quarterly and monthly frequencies, the
composition of both samples includes all three groups of coincident measures.

4. Results

This sectionpresentsvaluaton results from the empiricalssessmerdf alternative US
coincident measuras the main sampleThe section consists of two partise first part tests the
coincident efficacy for measuresof systemic conditionand the second part tests the early
warning effectiveness of the measuréke results of testing the robustness sample are presented
in Tables A.IA.4 in the Appendix. As shown, lhe robustness sampleesults aregenerally
consistentvith main findings

4.1. Efficacy ofsystemiconditionmeasures
Tables 3 and 4 report tloemparative signalingesultsfor the tested coincident measures

where thresholdst ; and T, are selectedo optimize the information value metric IV

following equation(2). As these tables shouldsplay measures with comparable IV metigs
design,we will evaluate the comparative advantage of these measures in term3yhehgT1)
error rate,Type Il (T2) error rate, NTSR, andsefulness metrics.

Table 3 displays comparative metrics when satgof crisis are based upon the level of
imbalances in the volatility and stress time series. Almost every measure of stress produces a
NTSR below unity at every frequency indicating varying degrees of benefit from their use.

12 See http://www.nber.org/cycles/cyclesmain.html.
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Additionally, the usefulnessf most series (captured BY * ) is maximized wheithe relative

cost of Typel versusTypell error to risk neutral policymakers is given‘by 1, that is,Type

| error is more costly thahypell error. This is advantageous since it indicates that the measures
included in this study are i n . Tymcellgieisgssamed cond
that the cost of not implementing policy in the case of crisis outstrips the cost of implementing
policy in the case of no crisi§his is also in line with previous findings on relative costs
between errors (Sarlin, 201Betz et al., 2014 These results indicate that thsector CFSithe

Goldman Sachs@®, and STLFSkonsistently produce the higitdJsefulnesanetrics and very

low NTSRs The CFSI produces a lowéerype | error rate than the Goldman Sachs FCI at the

cost of a slight increase theTypeller r or r at e. SRI &dadingindex aBRh i | ade
demonstrate fairly steady and attraetimetrics. Although th&dsefulnessand NTSR for KCFSI,

NFCI, and CFNAI 3month moving averagere attractive (particularly at monthly frequency)

they exhibitexcessivelyhigh (or low) IV. Additionally, it is interesting to note that CFSI and

CFNAI, for which the components are also availabtegdestlyoutperform their components

This is a welcome observation, as provides additional support for their ooposite
methodologieandisc onsi st ent wi th t he hierarchicacampolsitos y st e m
and decomposability (Simon, 1962).

InsertTable3 about here
Table 3
IV based results

When we analyze the differenced imbalances in an effort to focus on the onset of crises
instead of their duratignTable 4 indicates substantially different results in terms of the
comparative advantage of each measure. STLFSI, NBlGgmbergFCI, RISK, and CFSI
each demonstratgtractive NTSR antlsefulnessnetrics at assorted frequencgieewever there
is no clear leader

InsertTable4 about here
Table 4
IV based results

If we determinef ; based upon maximization of thisefulnessollowing equation (1Q)
we cannotebased upon Tables 5 andh&t the NTSR is quite lovand more interestingly there
appears to be a fairly clear divide between measures with strong IV metrics and those with weak
IV metrics. The clealeaders using this methodology Table 5are CFSI andSTLFS|, which
consistently achievhigh Usefulnessmetrics and low NTSR. At monthlyand weeklyfrequency
both produce strong I\but atquarterlyfrequencySTLFSIhas amiddling Usefulnessand thelV
isundefinedP h i | a d edadgingindexN&Cl, Goldman Sachs FCandBloombergFCl also
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have attractivéV and NTSR However, they produce somewhat lowksefulnessnetricsdue to
their balance oTypel andTypell errors.

InsertTable5 about here
Table 5
Usefulness based results.

Interestingly, determiningt ;  based upon equation Q)1 produces a collection of

measures with little stability across frequences is shown in Tablé. At quarterly frequency
many measureB(oombergFCl, Goldman Sachs FCCFSI, andhe CFNA) possess attractive
Usefulnesaneasures and good NTSRbeitaccompanied by somewhé&rge variation inlVs.
STLFSI| NFCI, and the CFNAIdiffusion indexdo achieve a good balance of all three metrics.
At other frequencies Goldman Sachs FCI, KCFSI, SRISK, and CFSI produce attractive
Usefulnesanetrics with acceptable N8R, but the IV results tend to diverge from tHesired
0.4-0.6 range.BloombergFCl achieves good metrics at every frequency hindered only with high
(low) IV at quarterly(weekly) frequencies?

InsertTable6 about here
Table 6
Usefulness based results.

4.2. Early warning effectiveness aoincidentsystemianeasures

The set of experiments herein focus on earfrning properties othe UScoincident
systemic measures.To apply the BoxJenkins methodologywe begin by differencing the
standardizedoincidentmeasures to achieve weak form stationarity. Once this is achieved we
often find that basedipon autocorrelation and partial autocorrelation evidence there is no
support for an autoregressive or movingerage structure in the datéhese resultappear to
support the idea thatystemic conditionsas viewed by these measuiadividually, display
characteristics ofandom walkover the period 2002M0fo 2007M06 and thus we omit the
estimation results

We also pursue an atheoraliexamination bthe potential for a process through which
financial conditions perceived by a collection of measures may develop into stress observed by
another set of measuré@e cointegrated/EC forecasts are presented visuallyigure3 using
an initial estimationsamplefrom 1992M05 to 200#MO01. The forecast is effected by estimating

13 When generating the benchmark, each volatility series is converted into an imbalance which adjusts the location
and scale parameters of its distribution but will rehedy skewness or kurtosis differences between volatility
indices. As a result, if the distribution for the VIX tirseries data exhibits fat tails compared to the other
volatility benchmarks it may generate a disproportionate number of signals contpatesl other volatility
indices. This may explain why stress measures that include VIX demonstrate a modestly improved ability to
locate observations of crisis.
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the parameters using abservablalata and calculating the forecast one period ahezehtedly
between 2004M02 and 2013M12.

InsertFigure 3about here
Figure 3
VEC forecatresults.

A comparison of théorecast accuracfyom out-of-sampleforecass isavailable in Bble
7, sorted by mean absolute percentage error (MAREre NFCI provides the best absolute-out
of-sample fit, while Bloomberg FCI exhibits the worst firom these forecasts we generate
signals of crisiqusing thresholds for each measure which maximize tisanmpleUsefulness
metric) to see if there ia significant difference between-sample and oubf-sampleUsefulness
(Table 8). The estimation and forecasting samples were selected to provide sufficiefibrdata
lagged regressionso that the forecast timeframe would include observations where the
benchmark generated signals of both crisis and no crisis (allowing forecasts toepbmdh
Typel andTypell errors).

InsertTable7 about here
Table 7
Forecasbeccuracy

The Usefulness metric used to evaluate the forecasts is sensitive to the ckszsaplen
and outof-sample intervals, since without the opportunity to compare a forecast against both
crisis and tranquil observations the Usefulness metric will have a maxiof zero. By
definition, forecasts with a uniform prediction of crisis or no crisis have a maximum Usefulness
of zero. We find the Usefulness, 1V, and NTSR do no exhibit a great deal of persistence between
in-sample and owbf-sample resultdnterestindy, KCFSI and NFCI perform much better eaft
sample than wsample while BloombergF C | CFEFNAI , and the Palil adel
perform worse oubf-sample.On | y t hree of t he tested me a s u
Company Index, CFSI, and GoldmaacBs FCI demonstrate modestly stable Usefulness metrics
over time.

InsertTable8 about here
Table 8
Usefulness of in sample data compared to out of sample forecasts.

5. Conclusion

To be conduciveo macroprudential policy in adaptive financial marketejncident
measuresnustsupport the identification, analysasdearly warningof systemic risk conditions.
They must reveal in timely manner information concerning the aggregation of exposures from
individual firms or markets to the system lev€hus, he ability of decomposable coincident
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measureso reflect thehierarchical compositioof the systen{Simon, 1962)s inherently useful
for understanithg the system and its critical mode®ecomposable coincident measures tend to
have enhanced informatiafalue byreflecing conditions ina variety ofaspects of the financial
system Further coincidentmeasure must be constructed with the ability to remain informative
across time despite changes in the financial syssenthatthey can be used to analyze past
trends, monitor the financial system, and serve as dependent \airralsieidies offinancial
instability.

This paperanalyze several metrics used to compamincident measures of systemic
conditionsto a benchmark represemg the presence of crisiglongside the methodology used to
generate signal€oncerning the choice between signaling the presence or absence of a crisis on
the basis of the level of imbalances as opposed to the growth in imbalamce®te that
defining thresholds in terms of imbalantevels advantageouslyproduces much more stable
information value, NTSR, antsefulnessmetrics acrossrequencies Analyzing the level of
systemic conditions also allows a direct study of the beginning and end of e@sctieepn
objective not attained by the difference perspecivith respect to the particular metrics used to
comparecoincident measures and determine thresholds we firat the Usefulness metric
possesses several suitable properties. Ubefulness metc has a straightforward scafer
which higher Usefulness is bettefsuperior to the heuristic scale of [V stable across all
selections of N 1ip (unlike the stability of IV which depends on the number of bins or NTSR
which depends on the particular balance gbd | and Type Il error rateg, and it incorporates
the necessary and intuitive aspe€ policy cost versus benefit representedthg préerence
parameter . Usefulness shouldot be considered by itselfbut it remainsa convenientand
accessiblanetric to use for introductory comparisorhelbalance betwe€ehype | and Type
error rates captured by the NT3Re dispesion of good verssibad predictons in eaclguantile,
andthe rawType | and Type Il eror rateseach display distinct and beneficial insight into the
quality of information provided bycoincident measure Empirical evaluationutilizing the
imbalance level perspectivand selecing thresholdsthat maximize the Usefulness metric
(presented inTable 5)revealsthat several measures exhibit consistently attractive properties
with CFSlleadingacross all analysis frequencies

Policymakers rely on the ability faroject systena conditionsto enable implementation
of policies which take time to affect the financial systebur analysis ofUS coincident
measuresising the BoxJenkins ARIMA methodology indicates that they do not (after necessary
transformation) possessufficient structure individually. As an alternative, the EC
methodologyis usedwith mixed resultson a longer sampléo determine whether there is a
process through which observationssgstemic conditiongllow insight into a mechanism for
the development otritical systemic episodes On one handthe results showsignificant
cointegration which indicates that there are long run relationships between several of the
coincident measuresIn addition, some of thdorecasts exhibitmoderatey stable positive
Usetulnessout-of-sample, which isttractive to policymaker©n the other handhe one period
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forecass radically limit the application for policy implementationhis is a topic that requires
further study using methods capable of producing robust, dynamdcactionable forecasts.

A basic problemin identifying and analyzingystemic risk is that it magrise from
patterns fAfor which we have no precedento (.
adaptive markets. Alternatively, assessing systemic on the basis chAp ol i cy mvenk er 0 s
considerations and scenarios may lead to unrealistic assumptions. A particular challenge
applying early warning projections for macroprudential policy is that the policy itself leads to
feedbacks anddaerse or uanticipateddynamics. This furtheamplification of the systerés
adaptive response to macroprudential pofiaystbe considered a major challenge of the policy
itself. A further questiontherefore,is to what extent policy should restrict itself t@x-post
responsgto the transformation of markets or direct itsfanteto control the sensitivity ahe
systembébs adaptation.
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Figures and Tables
Fig. 1. Percentage of total financial assets held by each financial sector20232
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Fig. 2. Severalcoincidentmeasures ofystemic condition§CFSI, SRISK, STLFSI, NFCI) at
weekly frequency with the benchmark for crisis shadeg on the left,;t ; on the ight).
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Fig. 3. VEC forecast results.
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Table 1

Policymaker.6s cost matri x

Benchmark indicates no crisis (6 1)
False Positive (@ ): cost ®
True Positive ('Y ): cost @

Benchmark indicates crisis (6 p)
True Positive ("W ): cost
False Negative ('@ ): cost 6

Signal is produced ("Y;  p)
No signal is produced ("Y; 1)

Table 2
Summarystatistics for thestress series and benchmark volatility series calculated on quarterly
data betwee@002Qland 2018)4.

Name Code Minimum Maximum Mean Std. Deviation  Skewness Kurtosis
Panel 1: Systemic Stress Series
6 SECTOR CFSI CFsl 32.46 82.24 49.26 13.20 0.93 -0.06
CREDIT MARKET FROM CFSI CREDIT 2.04 14.51 5.64 2.87 1.50 2.09
RE MARKET FROM CFSI REAL_ESTATE 4.15 27.08 15.28 6.37 0.25 -1.04
FUNDING MARKET FROM CFSI INTERBANK 3.66 13.18 8.43 2.24 -0.09 0.02
EQUITY MARKET FROM CFSI EQUITY 0.42 8.90 3.89 2.55 0.49 -1.06
FX MARKET FROM CFSI FOREIGN_EXCHANGE 2.73 10.61 6.32 2.01 0.23 -0.55
SECURITIZATION MARKET FROM CFSI SECURITIZATION 5.25 17.62 9.70 2.99 0.66 0.05
KANSAS CITY FINANCIAL STRESS INDEX KCFSI -0.91 5.33 0.18 1.24 2.62 7.82
ST LOUIS FINANCIAL STRESS INDEX STLFSI -1.26 5.24 -0.06 1.23 2.45 7.64
BLOOMBERG FINANCIAL CONDITIONS INDEX BFCIUS -8.63 1.09 -0.62 1.72 -2.65 9.61
Panel 2: Economic Activity Series
GOLDMAN SACHS FINANCIAL CONDITIONS INDEX GSERFCI 98.88 102.36 99.89 0.82 1.36 1.71
NATIONAL FINANCIAL CONDITIONS INDEX - CHICAGO NFCI -0.90 2.70 -0.31 0.70 2.58 7.75
NFCI: NONFINANCIAL LEVERAGE SUBINDEX NFCINONFINLEVERAGE -1.05 3.49 0.04 0.86 2.08 5.11
NFCI: LEVERAGE SUBINDEX NFCILEVERAGE -1.36 2.70 0.27 1.37 0.54 -1.09
CFNAI: THREE MONTH MOVING AVERAGE CFNAIMA3 -3.73 0.55 -0.31 0.85 -2.61 7.23
CFNAI: DIFFUSION INDEX CFNAIDIFF -0.84 0.43 -0.08 0.33 -1.07 0.54
CFNAI: PERSONAL CONSUMPTION AND HOUSING CANDH -0.37 0.13 -0.09 0.17 -0.13 -1.58
CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS EUANDH -1.55 0.27 -0.14 0.36 -2.14 5.24
CFNAI: PRODUCTION AND INCOME PANDI -1.17 0.45 -0.03 0.31 -2.12 4.92
CFNAI: SALES, ORDERS, AND INVENTORIES SOANDI -0.57 0.15 -0.02 0.14 -2.26 5.61
PHILADELPHIA'S LEADING INDEX FOR THE US USSLIND -2.77 1.66 0.78 1.03 -2.21 4.93
Panel 3: Systemic Stress Series
KAMAKURA'S TROUBLED COMPANY INDEX TC_INDEX 5.13 22.70 10.01 5.32 1.47 0.68
SRISK FROM VLAB SRISK 53892.81 881827.34 318249.82 244417.27 0.50 -1.00
Panel 4: Volatility Series
SECURITIZATION VOLATILITY INDEX SECURX 0.03 0.96 0.21 0.21 2.46 5.75
MERRILL LYNCH'S MOVE MOVE 56.17 200.50 101.28 32.22 1.07 1.28
REAL ESTATE VOLATILITY INDEX REALX 0.04 0.46 0.13 0.08 1.58 3.92
JP MORGAN GLOBAL FX VOLATILITY JPMVXYGL 6.20 21.76 10.60 2.83 1.67 4.49
MERRILL LYNCH CORPORATE BOND INDEX VOLATILITY MLCORVOL 0.03 0.51 0.12 0.09 2.63 9.56
CBOE'S VIX VIX 11.40 43.79 20.62 8.45 1.29 1.05
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Table 3
Comparisonot oi n c i d e nabilityie sigsaustressbased on the imbalance level and

optimal IV.
Name T TP FP N FN T1 T2 v NTSR n Y Yo

Panel 1: Quarterly (t ;  pand 3 bins were used for V)
1 BLOOMBERG FINANCIAL CONDITIONS INDEX 2 2 0 38 14 0.88 0 0 0.5 0.02 0.13
2 KANSAS CITY FINANCIAL STRESS INDEX 2 2 0 38 14 0.88 0 0 0.5 0.02 0.13
3 RE MARKET FROM 6 SECTOR CFSI 2 1 0 38 15 0.94 0 0 0.2 0 0.06
4 ST LOUIS FINANCIAL STRESS INDEX 2 2 0 38 14 0.88 0 0 0.5 0.02 0.13
5 NATIONAL FINANCIAL CONDITIONS INDEX 1.83 3 0 38 13 0.81 0 0.77 0 0.2 0.01 0.19
6 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.21 5 1 37 11 0.69 0.03 0.74 0.08 0.7 0.06 0.29
7 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.73 12 4 34 4 0.25 0.11 0.54 0.14 0.7 0.13 0.64
8 LEADING INDEX FOR THE US 0.62 6 5 33 10 0.63 0.13 0.52 0.35 0.7 0.05 0.24
9 CFNAI: THREE MONTH MOVING AVERAGE 15 3 1 37 13 0.81 0.03 0.51 0.14 0.7 0.03 0.16
10 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 1.48 3 1 37 13 0.81 0.03 0.51 0.14 0.7 0.03 0.16
11 KAMAKURA'S TROUBLED COMPANY INDEX 1.67 4 3 35 12 0.75 0.08 0.48 0.32 0.7 0.04 0.17
12 6 SECTOR CFSI 0.76 10 3 35 6 0.38 0.08 0.47 0.13 0.7 0.11 0.54
13 SRISK FROM VLAB 1.17 5 4 34 11 0.69 0.11 0.47 0.34 0.7 0.04 0.21
14 EQUITY MARKET FROM 6 SECTOR CFSI 0.85 10 6 32 6 0.38 0.16 0.46 0.25 0.7 0.1 0.46
15 CFNAI: DIFFUSION INDEX 1 5 5 33 11 0.69 0.13 0.46 0.42 0.7 0.04 0.18
16 CFNAI: PERSONAL CONSUMPTION AND HOUSING 2 0 0 38 16 1 0 0.46 0.4 0 0
17 FX MARKET FROM 6 SECTOR CFSI 0.91 2 7 31 14 0.88 0.18 0.44 1.47 0.7 -0.01 -0.06
18 FUNDING MARKET FROM 6 SECTOR CFSI 0.55 5 6 32 11 0.69 0.16 0.36 0.51 0.7 0.03 0.15
19 CREDIT MARKET FROM 6 SECTOR CFSI 12 6 1 37 10 0.63 0.03 0.34 0.07 0.7 0.07 0.35
20 CFNAI: PRODUCTION AND INCOME 0.5 5 6 32 11 0.69 0.16 0.31 0.51 0.7 0.03 0.15
21 NFCI: LEVERAGE SUBINDEX 2 0 0 38 16 1 0 0.31 0.4 0 0
22 CFNAI: SALES, ORDERS, AND INVENTORIES 0.71 4 5 33 12 0.75 0.13 0.18 0.53 0.7 0.02 0.12
23 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 1.58 2 3 35 14 0.88 0.08 0.17 0.63 0.7 0.01 0.04
Panel 2: Monthly ~ (t ;  pand 3 bins were used for IV)
1 KAMAKURA'S TROUBLED COMPANY INDEX 1.73 10 5 110 38 0.79 0.04 1.58 0.21 0.7 0.03 0.16

BLOOMBERG FINANCIAL CONDITIONS INDEX 0.76 17 4 111 31 0.65 0.03 0.83 0.1 0.7 0.07 0.32
3 KANSAS CITY FINANCIAL STRESS INDEX 0.71 15 3 112 33 0.69 0.03 0.74 0.08 0.7 0.06 0.29
4 ST LOUIS FINANCIAL STRESS INDEX 0.59 23 6 109 25 0.52 0.05 0.74 0.11 0.7 0.09 0.43
5 EQUITY MARKET FROM 6 SECTOR CFSI 0.74 28 24 91 20 0.42 0.21 0.72 0.36 0.7 0.08 0.37
6 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.76 31 10 105 17 0.35 0.09 0.69 0.13 0.7 0.11 0.56
7 RE MARKET FROM 6 SECTOR CFSI 1.06 26 4 111 22 0.46 0.03 0.67 0.06 0.7 0.1 0.51
8 CFNAI: DIFFUSION INDEX 1.32 14 11 104 34 0.71 0.1 0.52 0.33 0.7 0.04 0.19
9 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.62 12 0 115 36 0.75 0 0.51 0 0.6 0.04 0.25
10 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 1.95 8 0 115 40 0.83 0 0.5 0 0.3 0.01 0.17
11 CFNAI: THREE MONTH MOVING AVERAGE 1.58 10 1 114 38 0.79 0.01 0.5 0.04 0.7 0.04 0.2
12 6 SECTOR CFSI 0.5 34 17 98 14 0.29 0.15 0.49 0.21 0.7 0.11 0.56
13 LEADING INDEX FOR THE US 1.11 11 6 109 37 0.77 0.05 0.49 0.23 0.7 0.04 0.18
14 SRISK FROM VLAB 1.11 15 11 104 33 0.69 0.1 0.49 0.31 0.7 0.04 0.21
15 FX MARKET FROM 6 SECTOR CFSI 1.45 4 9 106 44 0.92 0.08 0.49 0.94 0.7 0 0
16 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.61 23 28 87 25 0.52 0.24 0.46 0.51 0.7 0.05 0.23
17 CFNAI: PRODUCTION AND INCOME 0.56 15 25 90 33 0.69 0.22 0.46 0.7 0.7 0.02 0.09
18 NATIONAL FINANCIAL CONDITIONS INDEX 2 8 0 115 40 0.83 0 0.44 0 0.3 0.01 0.17
19 CFNAI: SALES, ORDERS, AND INVENTORIES 0.71 14 19 96 34 0.71 0.17 0.43 0.57 0.7 0.03 0.12
20 NFCI: LEVERAGE SUBINDEX 0.5 11 33 82 37 0.77 0.29 0.39 1.25 0.7 -0.01 -0.07
21 FUNDING MARKET FROM 6 SECTOR CFSI 0.5 17 20 95 31 0.65 0.17 0.31 0.49 0.7 0.04 0.18
22 CREDIT MARKET FROM 6 SECTOR CFSI 0.5 18 28 87 30 0.63 0.24 0.25 0.65 0.7 0.03 0.12
23 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 1.67 8 4 111 40 0.83 0.03 0.11 0.21 0.7 0.03 0.13
Panel 3: Weekly (7  p& and 4 bins were used for IV)
1 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 97 36 491 84 0.46 0.07 1.43 0.13 0.7 0.08 0.45
2 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.73 118 53 474 63 0.35 0.1 0.99 0.15 0.7 0.09 0.53
3 EQUITY MARKET FROM 6 SECTOR CFSI 2 0 0 527 181 1 0 0.87 0.4 0 0
4 RE MARKET FROM 6 SECTOR CFSI 1.14 93 30 497 88 0.49 0.06 0.82 0.11 0.7 0.08 0.44
5 ST LOUIS FINANCIAL STRESS INDEX 0.64 88 23 504 93 0.51 0.04 0.79 0.09 0.7 0.08 0.43
6 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.18 70 13 514 111 0.61 0.02 0.58 0.06 0.7 0.06 0.36
7 6 SECTOR CFSI 0.79 106 40 487 75 0.41 0.08 0.54 0.13 0.7 0.09 0.49
8 NATIONAL FINANCIAL CONDITIONS INDEX 1.24 58 11 516 123 0.68 0.02 0.5 0.07 0.7 0.05 0.29
9 CREDIT MARKET FROM 6 SECTOR CFSI 0.77 76 87 440 105 0.58 0.17 0.5 0.39 0.7 0.04 0.21
10 SRISK FROM VLAB 0.88 86 81 446 95 0.52 0.15 0.49 0.32 0.7 0.05 0.28
11 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 1.55 20 68 459 161 0.89 0.13 0.49 1.17 0.7 -0.01 -0.05
12 FX MARKET FROM 6 SECTOR CFSI 0.88 42 91 436 139 0.77 0.17 0.48 0.74 0.7 0 0.02
13 FUNDING MARKET FROM 6 SECTOR CFSI 0.5 75 74 453 106 0.59 0.14 0.33 0.34 0.7 0.04 0.24
14 NFCI: LEVERAGE SUBINDEX 1.71 33 14 513 148 0.82 0.03 0.27 0.15 0.7 0.03 0.15
Panel 4: Daily (t; p& and 4 bins were used for 1V)
1 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 698 212 3336 715 0.51 0.06 1.16 0.12 0.7 0.09 0.43
2 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.73 856 361 3187 557 0.39 0.1 0.89 0.17 0.7 0.1 0.5
3 RE MARKET FROM 6 SECTOR CFSI 1 716 253 3295 697 0.49 0.07 0.76 0.14 0.7 0.09 0.43
4 EQUITY MARKET FROM 6 SECTOR CFSI 2 1 0 3548 1412 1 0 0.74 0 0.6 0 0
5 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.27 471 23 3525 942 0.67 0.01 0.59 0.02 0.7 0.07 0.33
6 6 SECTOR CFSI 0.91 658 178 3370 755 0.53 0.05 0.51 0.11 0.7 0.08 0.41
7 CREDIT MARKET FROM 6 SECTOR CFSI 0.67 584 666 2882 829 0.59 0.19 0.51 0.45 0.7 0.04 0.21
8 FX MARKET FROM 6 SECTOR CFSI 0.85 341 647 2901 1072 0.76 0.18 0.5 0.76 0.7 0.01 0.05
9 SRISK FROM VLAB 0.5 745 999 2549 668 0.47 0.28 0.49 0.53 0.7 0.04 0.22
10 FUNDING MARKET FROM 6 SECTOR CFSI 0.5 540 511 3037 873 0.62 0.14 0.28 0.38 0.7 0.05 0.23
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Table 4

stress

Comparison of financial stressn di ces 6 abi ty to signal
and optimal IV

Name T TP FP N FN T1 T2 v NTSR n Y Yo
Panel 1: Quarterly (t ;  pand 3 bins were used for V)
1 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 2 1 o 41 11 092 0 075 0 06 001  0.08
2 CFNAI: THREE MONTH MOVING AVERAGE 113 2 0 41 10 083 0 062 0 02 001 017
3 SRISK FROM VLAB 002 8 16 25 4 033 039 059 059 08 003 022
4 BLOOMBERG FINANCIAL CONDITIONS INDEX 2 1 0 41 11 0.92 0 0.58 0 0.6 0.01 0.08
5 NATIONAL FINANCIAL CONDITIONS INDEX 2 1 0 41 11 0.92 0 0.58 0 0.6 0.01 0.08
6 FUNDING MARKET FROM 6 SECTOR CFSI 0.55 3 6 35 9 0.75 0.15 0.54 0.59 0.7 0.01 0.04
7 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.02 6 21 20 6 0.5 0.51 0.51 1.02 0.8 -0.02 -0.1
8 CFNAI: PRODUCTION AND INCOME 1.29 0 1 40 12 1 0.02 0.51 0.7 -0.01 -0.04
9 FX MARKET FROM 6 SECTOR CFSI 1.05 0 3 38 12 1 0.07 0.5 0.7 -0.02 -0.11
10 CFNAI: DIFFUSION INDEX 0.48 4 6 35 8 0.67 0.15 0.49 0.44 0.7 0.02 0.12
11 LEADING INDEX FOR THE US 0.2 3 10 31 9 0.75 0.24 0.49 0.98 0.7 -0.02 -0.11
12 RE MARKET FROM 6 SECTOR CFSI 0.55 3 0 41 9 0.75 0 0.48 0 0.3 0.02 0.25
13 EQUITY MARKET FROM 6 SECTOR CFSI 0.89 5 2 39 7 0.58 0.05 0.48 0.12 0.7 0.05 0.35
14 6 SECTOR CFSI 1.74 1 0 41 11 0.92 0 0.45 0 0.6 0.01 0.08
15 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 1.31 1 0 41 11 0.92 0 0.45 0 0.6 0.01 0.08
16 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.85 4 1 40 8 0.67 0.02 0.44 0.07 0.7 0.05 0.3
17 CFNAI: SALES, ORDERS, AND INVENTORIES 0.63 2 6 35 10 0.83 0.15 0.44 0.88 0.7 -0.01 -0.05
18 CREDIT MARKET FROM 6 SECTOR CFSI 0.34 7 7 34 5 0.42 0.17 0.43 0.29 0.8 0.05 0.34
19 ST LOUIS FINANCIAL STRESS INDEX 0.46 2 2 39 10 0.83 0.05 0.43 0.29 0.7 0.02 0.1
20 KAMAKURA'S TROUBLED COMPANY INDEX 2 0 0 41 12 1 0 0.43 0.7 0 0
21 KANSAS CITY FINANCIAL STRESS INDEX 0.28 3 5 36 9 0.75 0.12 0.4 0.49 0.7 0.01 0.07
22 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.18 3 7 34 9 0.75 0.17 0.39 0.68 0.7 0 0
23 NFCI: LEVERAGE SUBINDEX 2 0 0 41 12 1 0 0.28 0.7 0 0
Panel 2: Monthly ~ (t ;  m&and 3 bins were used for IV)
1 NATIONAL FINANCIAL CONDITIONS INDEX 0.24 8 5 124 25 0.76 0.04 0.71 0.16 0.8 0.03 0.19
2 KAMAKURA'S TROUBLED COMPANY INDEX 0.12 9 23 106 24 0.73 0.18 0.59 0.65 0.8 0.01 0.08
3 LEADING INDEX FOR THE US 0.18 7 28 101 26 0.79 0.22 0.58 1.02 0.8 0 -0.02
4 CFNAI: DIFFUSION INDEX 0.3 8 29 100 25 0.76 0.22 0.56 0.93 0.8 0 0
5 CFNAI: THREE MONTH MOVING AVERAGE 0.22 6 24 105 27 0.82 0.19 0.54 1.02 0.8 0 -0.02
6 CFNAI: PRODUCTION AND INCOME 0.69 7 30 99 26 0.79 0.23 0.54 1.1 0.8 -0.01 -0.04
7 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.46 7 19 110 26 0.79 0.15 0.53 0.69 0.8 0.01 0.05
8 ST LOUIS FINANCIAL STRESS INDEX 0.18 10 6 123 23 0.7 0.05 0.51 0.15 0.8 0.04 0.24
9 KANSAS CITY FINANCIAL STRESS INDEX 0.1 14 20 109 19 0.58 0.16 0.51 0.37 0.8 0.04 0.26
10 6 SECTOR CFSI 0.3 11 18 111 22 0.67 0.14 0.51 0.42 0.8 0.03 0.18
11 FUNDING MARKET FROM 6 SECTOR CFSI 0.22 7 12 117 26 0.79 0.09 0.5 0.44 0.8 0.02 0.1
12 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 2 0 0 129 33 1 0 0.5 0.4 0 0
13 SECURITIZATION MARKET FROM 6 SECTOR CFSI 2 0 0 129 33 1 0 0.5 0.4 0 0
14 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.18 12 17 112 21 0.64 0.13 0.49 0.36 0.8 0.03 0.22
15 CFNAI: SALES, ORDERS, AND INVENTORIES 1.56 6 15 114 27 0.82 0.12 0.49 0.64 0.8 0.01 0.05
16 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.36 11 26 103 22 0.67 0.2 0.47 0.6 0.8 0.02 0.12
17 EQUITY MARKET FROM 6 SECTOR CFSI 0.42 10 17 112 23 0.7 0.13 0.46 0.43 0.8 0.02 0.16
18 FX MARKET FROM 6 SECTOR CFSI 0.38 5 24 105 28 0.85 0.19 0.46 1.23 0.8 -0.01 -0.05
19 RE MARKET FROM 6 SECTOR CFSI 0.2 9 20 109 24 0.73 0.16 0.44 0.57 0.8 0.02 0.1
20 CREDIT MARKET FROM 6 SECTOR CFSI 0.28 8 20 109 25 0.76 0.16 0.44 0.64 0.8 0.01 0.07
21 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.2 9 11 118 24 0.73 0.09 0.42 0.31 0.8 0.03 0.17
22 SRISK FROM VLAB 0.1 8 11 118 25 0.76 0.09 0.42 0.35 0.8 0.02 0.14
23 NFCI: LEVERAGE SUBINDEX 2 0 0 129 33 1 0 0.35 0.4 0 0
Panel 3: Weekly (t; 1@ and 4 bins were used for IV)
1 RE MARKET FROM 6 SECTOR CFSI 0.04 51 116 413 127 0.71 0.22 0.64 0.77 0.7 0 0.01
2 NATIONAL FINANCIAL CONDITIONS INDEX 0.02 71 93 436 107 0.6 0.18 0.58 0.44 0.7 0.03 0.17
3 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.02 87 159 370 91 0.51 0.3 0.58 0.61 0.7 0.02 0.11
4 FUNDING MARKET FROM 6 SECTOR CFSI 0.06 51 92 437 127 0.71 0.17 0.56 0.61 0.7 0.01 0.07
5 6 SECTOR CFsSI 0.18 52 82 447 126 0.71 0.16 0.5 0.53 0.7 0.02 0.09
6 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.18 41 92 437 137 0.77 0.17 0.5 0.76 0.7 0 0.01
7 NFCI: LEVERAGE SUBINDEX 0.02 75 151 378 103 0.58 0.29 0.49 0.68 0.7 0.01 0.06
8 EQUITY MARKET FROM 6 SECTOR CFSI 0.26 41 89 440 137 0.77 0.17 0.49 0.73 0.7 0 0.02
9 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.02 96 150 379 82 0.46 0.28 0.47 0.53 0.7 0.03 0.18
10 CREDIT MARKET FROM 6 SECTOR CFSI 0.14 49 86 443 129 0.72 0.16 0.44 0.59 0.7 0.01 0.07
11 FX MARKET FROM 6 SECTOR CFSI 0.28 31 85 444 147 0.83 0.16 0.43 0.92 0.7 -0.01 -0.03
12 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 2 0 0 529 178 1 0 0.43 0.3 0 0
13 ST LOUIS FINANCIAL STRESS INDEX 0.04 64 91 438 114 0.64 0.17 0.42 0.48 0.7 0.02 0.14
14 SRISK FROM VLAB 0.04 43 65 464 135 0.76 0.12 0.3 0.51 0.7 0.01 0.09
Panel 4: Daily (t; T and 4 bins were used for 1V)
1 FUNDING MARKET FROM 6 SECTOR CFSI 0.04 127 297 3896 640 0.83 0.07 0.54 0.43 0.8 0.01 0.07
2 CREDIT MARKET FROM 6 SECTOR CFSI 0.12 102 290 3903 665 0.87 0.07 0.53 0.52 0.8 0 0.04
3 FX MARKET FROM 6 SECTOR CFSI 0.28 94 317 3876 673 0.88 0.08 0.52 0.62 0.8 0 0.02
4 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.08 111 38 4155 656 0.86 0.01 0.51 0.06 0.8 0.02 0.13
5 6 SECTOR CFSI 0.14 141 246 3947 626 0.82 0.06 0.51 0.32 0.8 0.01 0.1
6 EQUITY MARKET FROM 6 SECTOR CFSI 0.18 147 290 3903 620 0.81 0.07 0.51 0.36 0.8 0.01 0.1
7 RE MARKET FROM 6 SECTOR CFSI 0.02 63 284 3909 704 0.92 0.07 0.51 0.82 0.8 0 -0.01
8 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.28 35 1 4192 732 0.95 0 0.5 0.01 0.8 0.01 0.05
9 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.12 110 275 3918 657 0.86 0.07 0.47 0.46 0.8 0.01 0.05
10 SRISK FROM VLAB 0.08 56 108 4085 711 0.93 0.03 0.45 0.35 0.8 0 0.04
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Table 5

Comparison of financi al stress indicesodo abi
maximization ofUsefulness
Name T TP FP N FN T1 T2 v NTSR n Y Yo

Panel 1: Quarterly (t 5  pand 3 bins were used for IV)
1 6 SECTOR CFSI 0.61 12 4 34 4 0.25 0.11 0.34 0.14 0.7 0.13 0.64
2 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.73 12 4 34 4 0.25 0.11 0.54 0.14 0.7 0.13 0.64
3 RE MARKET FROM 6 SECTOR CFSI 0.94 9 2 36 7 0.44 0.05 0.09 0.7 0.11 0.51
4 EQUITY MARKET FROM 6 SECTOR CFSI 0.65 11 7 31 5 0.31 0.18 0.46 0.27 0.7 0.1 0.5
5 CFNAI: PERSONAL CONSUMPTION AND HOUSING 1.06 9 4 34 7 0.44 0.11 0.04 0.19 0.7 0.09 0.46
6 CREDIT MARKET FROM 6 SECTOR CFSI 1.05 7 3 35 9 0.56 0.08 0.18 0.18 0.7 0.07 0.36
7 CFNAI: DIFFUSION INDEX 0.67 8 6 32 8 0.5 0.16 0.23 0.32 0.7 0.07 0.34
8 SRISK FROM VLAB 0.62 9 9 29 7 0.44 0.24 0.6 0.42 0.7 0.07 0.32
9 CFNAI: THREE MONTH MOVING AVERAGE 0.85 6 3 35 10 0.63 0.08 0.38 0.21 0.7 0.06 0.29
10 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.89 6 3 35 10 0.63 0.08 0.38 0.21 0.7 0.06 0.29
11 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.21 5 1 37 11 0.69 0.03 0.74 0.08 0.7 0.06 0.29
12 FUNDING MARKET FROM 6 SECTOR CFSI 1.23 5 1 37 11 0.69 0.03 0.13 0.08 0.7 0.06 0.29
13 ST LOUIS FINANCIAL STRESS INDEX 0.64 6 3 35 10 0.63 0.08 0.21 0.7 0.06 0.29
14 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 6 4 34 10 0.63 0.11 0.28 0.7 0.06 0.27
15 LEADING INDEX FOR THE US 0.74 6 4 34 10 0.63 0.11 0.41 0.28 0.7 0.06 0.27
16 NATIONAL FINANCIAL CONDITIONS INDEX 0.86 5 2 36 11 0.69 0.05 0.77 0.17 0.7 0.05 0.26
17 CFNAI: PRODUCTION AND INCOME 1.14 5 2 36 11 0.69 0.05 0.17 0.17 0.7 0.05 0.26
18 KAMAKURA'S TROUBLED COMPANY INDEX 0.83 7 7 31 9 0.56 0.18 0.59 0.42 0.7 0.05 0.25
19 KANSAS CITY FINANCIAL STRESS INDEX 0.61 5 3 35 11 0.69 0.08 0.25 0.7 0.05 0.23
20 CFNAI: SALES, ORDERS, AND INVENTORIES 1.48 4 1 37 12 0.75 0.03 0.03 0.11 0.7 0.05 0.22
21 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.8 5 4 34 11 0.69 0.11 0.04 0.34 0.7 0.04 0.21
22 FX MARKET FROM 6 SECTOR CFSI 0.55 6 10 28 10 0.63 0.26 0.32 0.7 0.7 0.02 0.11
23 NFCI: LEVERAGE SUBINDEX 2 0 0 38 16 1 0 0.31 0.1 0 0
Panel 2: Monthly ~ (t ;  pand 3 bins were used for IV)
1 6 SECTOR CFSI 0.67 31 10 105 17 0.35 0.09 0.32 0.13 0.7 0.11 0.56

SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.64 33 14 101 15 0.31 0.12 0.78 0.18 0.7 0.12 0.56
3 RE MARKET FROM 6 SECTOR CFSI 0.65 31 15 100 17 0.35 0.13 0.75 0.2 0.7 0.11 0.51
4 ST LOUIS FINANCIAL STRESS INDEX 0.5 26 11 104 22 0.46 0.1 0.78 0.18 0.7 0.09 0.44
5 EQUITY MARKET FROM 6 SECTOR CFSI 0.53 32 28 87 16 0.33 0.24 0.87 0.37 0.7 0.09 0.42
6 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.11 19 1 114 29 0.6 0.01 0.32 0.02 0.7 0.08 0.39
7 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.62 23 11 104 25 0.52 0.1 0.31 0.2 0.7 0.08 0.38
8 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 21 8 107 27 0.56 0.07 0.83 0.16 0.7 0.08 0.37
9 CFNAI: DIFFUSION INDEX 0.56 25 19 96 23 0.48 0.17 0.38 0.32 0.7 0.07 0.35
10 NATIONAL FINANCIAL CONDITIONS INDEX 0.5 19 6 109 29 0.6 0.05 0.25 0.13 0.7 0.07 0.34
11 KANSAS CITY FINANCIAL STRESS INDEX 0.52 20 11 104 28 0.58 0.1 0.87 0.23 0.7 0.07 0.32
12 SRISK FROM VLAB 0.79 23 20 95 25 0.52 0.17 0.51 0.36 0.7 0.06 0.3
13 CFNAI: PERSONAL CONSUMPTION AND HOUSING 1.12 19 12 103 29 0.6 0.1 0.06 0.26 0.7 0.06 0.29
14 KAMAKURA'S TROUBLED COMPANY INDEX 0.5 23 21 94 25 0.52 0.18 1.74 0.38 0.7 0.06 0.29
15 FUNDING MARKET FROM 6 SECTOR CFSI 0.83 16 7 108 32 0.67 0.06 0.07 0.18 0.7 0.06 0.27
16 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.71 17 9 106 31 0.65 0.08 0.03 0.22 0.7 0.06 0.27
17 LEADING INDEX FOR THE US 0.53 20 16 99 28 0.58 0.14 0.54 0.33 0.7 0.06 0.27
18 CFNAI: THREE MONTH MOVING AVERAGE 0.97 14 5 110 34 0.71 0.04 0.5 0.15 0.7 0.05 0.25
19 CREDIT MARKET FROM 6 SECTOR CFSI 1.33 13 4 111 35 0.73 0.03 0.1 0.13 0.7 0.05 0.24
20 CFNAI: SALES, ORDERS, AND INVENTORIES 0.52 20 22 93 28 0.58 0.19 0.31 0.46 0.7 0.05 0.22
21 CFNAI: PRODUCTION AND INCOME 0.65 15 18 97 33 0.69 0.16 0.19 0.5 0.7 0.03 0.15
22 FX MARKET FROM 6 SECTOR CFSI 0.53 18 31 84 30 0.63 0.27 0.78 0.72 0.7 0.02 0.1
23 NFCI: LEVERAGE SUBINDEX 2 0 0 115 48 1 0 0.1 0.6 0 0
Panel 3: Weekly (7  p& and 4 bins were used for IV)
1 6 SECTOR CFsSI 0.52 136 83 444 45 0.25 0.16 0.59 0.21 0.7 0.1 0.55
2 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.62 128 72 455 53 0.29 0.14 1.07 0.19 0.7 0.1 0.54
3 ST LOUIS FINANCIAL STRESS INDEX 0.5 106 48 479 75 0.41 0.09 0.86 0.16 0.7 0.08 0.47
4 RE MARKET FROM 6 SECTOR CFSI 0.71 114 70 457 67 0.37 0.13 1.07 0.21 0.7 0.08 0.46
5 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 97 36 491 84 0.46 0.07 1.43 0.13 0.7 0.08 0.45
6 NATIONAL FINANCIAL CONDITIONS INDEX 0.5 83 29 498 98 0.54 0.06 0.43 0.12 0.7 0.07 0.39
7 EQUITY MARKET FROM 6 SECTOR CFSI 0.52 128 139 388 53 0.29 0.26 1.17 0.37 0.7 0.07 0.38
8 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 1.06 75 19 508 106 0.59 0.04 0.58 0.09 0.7 0.07 0.37
9 FUNDING MARKET FROM 6 SECTOR CFSI 0.8 71 30 497 110 0.61 0.06 0.08 0.15 0.7 0.06 0.32
10 NFCI: LEVERAGE SUBINDEX 0.5 74 50 477 107 0.59 0.09 0.22 0.23 0.7 0.05 0.29
11 SRISK FROM VLAB 0.89 85 77 450 96 0.53 0.15 0.45 0.31 0.7 0.05 0.29
12 CREDIT MARKET FROM 6 SECTOR CFSI 0.94 75 62 465 106 0.59 0.12 0.24 0.28 0.7 0.05 0.27
13 FX MARKET FROM 6 SECTOR CFSI 1.98 10 5 522 171 0.94 0.01 0.08 0.17 0.7 0.01 0.04
14 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 2 0 0 527 181 1 0 0.25 0.1 0 0
Panel 4: Daily (t; p& and 4 bins were used for 1V)
1 6 SECTOR CFSI 0.52 1027 501 3047 386 0.27 0.14 0.38 0.19 0.7 0.11 0.57
2 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.58 942 523 3025 471 0.33 0.15 1 0.22 0.7 0.1 0.51
3 RE MARKET FROM 6 SECTOR CFSI 0.71 842 449 3099 571 0.4 0.13 0.85 0.21 0.7 0.09 0.46
4 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.5 698 212 3336 715 0.51 0.06 1.16 0.12 0.7 0.09 0.43
5 EQUITY MARKET FROM 6 SECTOR CFSI 0.52 978 875 2673 435 0.31 0.25 0.77 0.36 0.7 0.09 0.43
6 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.97 602 171 3377 811 0.57 0.05 0.59 0.11 0.7 0.07 0.37
7 FUNDING MARKET FROM 6 SECTOR CFSI 0.8 507 204 3344 906 0.64 0.06 0.13 0.16 0.7 0.06 0.3
8 SRISK FROM VLAB 0.91 605 502 3046 808 0.57 0.14 0.27 0.33 0.7 0.06 0.28
9 CREDIT MARKET FROM 6 SECTOR CFSI 0.94 558 421 3127 855 0.61 0.12 0.25 0.3 0.7 0.05 0.27
10 FX MARKET FROM 6 SECTOR CFSI 0.79 376 688 2860 1037 0.73 0.19 0.51 0.73 0.7 0.01 0.06
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Table 6

Comparison of financi al stress indicesodo abi
and maximization obsefulness
Name T TP FP N FN T1 T2 v NTSR n Y Yo

Panel 1: Quarterly (t ;  pand 3 bins were used for V)
1 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.08 10 12 29 2 017 029 111 035 08 008 051
2 6 SECTOR CFSI 0.51 8 5 36 4 0.33 0.12 0.2 0.18 0.7 0.08 0.49
3 RE MARKET FROM 6 SECTOR CFSI 0.22 8 5 36 4 0.33 0.12 0.48 0.18 0.7 0.08 0.49
4 CFNAI: THREE MONTH MOVING AVERAGE 0.04 10 16 25 2 0.17 0.39 1.32 0.47 0.8 0.06 0.41
5 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.2 8 8 33 4 0.33 0.2 0.6 0.29 0.8 0.06 0.41
6 CREDIT MARKET FROM 6 SECTOR CFSI 0.46 6 3 38 6 0.5 0.07 0.1 0.15 0.7 0.06 0.39
7 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.04 9 13 28 3 0.25 0.32 1.39 0.42 0.8 0.06 0.39
8 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.02 8 10 31 4 0.33 0.24 1.11 0.37 0.8 0.06 0.37
9 EQUITY MARKET FROM 6 SECTOR CFSI 0.16 8 10 31 4 0.33 0.24 131 0.37 0.8 0.06 0.37
10 ST LOUIS FINANCIAL STRESS INDEX 0.14 7 6 35 5 0.42 0.15 0.3 0.25 0.7 0.06 0.37
11 NATIONAL FINANCIAL CONDITIONS INDEX 0.1 6 4 37 6 0.5 0.1 0.42 0.2 0.7 0.06 0.36
12 CFNAI: PRODUCTION AND INCOME 0.24 9 15 26 3 0.25 0.37 1.16 0.49 0.8 0.05 0.34
13 SRISK FROM VLAB 0.04 8 11 30 4 0.33 0.27 1.12 0.4 0.8 0.05 0.34
14 CFNAI: DIFFUSION INDEX 0.73 4 0 41 8 0.67 0 0.35 0 0.3 0.02 0.33
15 KAMAKURA'S TROUBLED COMPANY INDEX 0.06 7 8 33 5 0.42 0.2 0.58 0.33 0.8 0.05 0.32
16 FUNDING MARKET FROM 6 SECTOR CFSI 0.02 8 13 28 4 0.33 0.32 1.55 0.48 0.8 0.05 0.29
17 KANSAS CITY FINANCIAL STRESS INDEX 0.06 6 8 33 6 0.5 0.2 0.4 0.39 0.8 0.03 0.22
18 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.2 6 10 31 6 0.5 0.24 1.16 0.49 0.8 0.03 0.17
19 CFNAI: SALES, ORDERS, AND INVENTORIES 1.15 2 1 40 10 0.83 0.02 0.03 0.15 0.7 0.02 0.13
20 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.36 2 2 39 10 0.83 0.05 0.09 0.29 0.7 0.02 0.1
21 LEADING INDEX FOR THE US 1.29 1 0 41 11 0.92 0 0.09 0 0.5 0.01 0.08
22 FX MARKET FROM 6 SECTOR CFSI 2 0 0 41 12 1 0 0.32 0.7 0 0
23 NFCI: LEVERAGE SUBINDEX 2 0 0 41 12 1 0 0.28 0.7 0 0
Panel 2: Monthly ~ (t ;  m&and 3 bins were used for IV)
1 NATIONAL FINANCIAL CONDITIONS INDEX 0.08 17 15 114 16 0.48 0.12 0.77 0.23 0.8 0.06 0.39

SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.12 20 31 98 13 0.39 0.24 1.15 0.4 0.8 0.06 0.36
3 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.16 15 12 117 18 0.55 0.09 0.24 0.2 0.8 0.06 0.35
4 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.08 19 30 99 14 0.42 0.23 1.15 0.4 0.8 0.05 0.33
5 FUNDING MARKET FROM 6 SECTOR CFSI 0.12 16 20 109 17 0.52 0.16 0.46 0.32 0.8 0.05 0.32
6 ST LOUIS FINANCIAL STRESS INDEX 0.04 18 28 101 15 0.45 0.22 1.22 0.4 0.8 0.05 0.32
7 EQUITY MARKET FROM 6 SECTOR CFSI 0.04 21 44 85 12 0.36 0.34 14 0.54 0.8 0.05 0.29
8 6 SECTOR CFSI 0.2 16 26 103 17 0.52 0.2 0.66 0.42 0.8 0.04 0.27
9 KANSAS CITY FINANCIAL STRESS INDEX 0.06 16 26 103 17 0.52 0.2 0.72 0.42 0.8 0.04 0.27
10 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.06 17 31 98 16 0.48 0.24 0.98 0.47 0.8 0.04 0.26
11 SRISK FROM VLAB 0.06 14 25 104 19 0.58 0.19 0.77 0.46 0.8 0.03 0.22
12 CFNAI: SALES, ORDERS, AND INVENTORIES 0.67 15 35 94 18 0.55 0.27 1.16 0.6 0.8 0.03 0.17
13 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.04 20 57 72 13 0.39 0.44 1.08 0.73 0.8 0.02 0.16
14 RE MARKET FROM 6 SECTOR CFSI 0.18 11 22 107 22 0.67 0.17 0.44 0.51 0.8 0.02 0.15
15 CREDIT MARKET FROM 6 SECTOR CFSI 0.61 6 3 126 27 0.82 0.02 0.04 0.13 0.7 0.02 0.14
16 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.4 11 23 106 22 0.67 0.18 0.35 0.53 0.8 0.02 0.14
17 KAMAKURA'S TROUBLED COMPANY INDEX 0.14 9 17 112 24 0.73 0.13 0.31 0.48 0.8 0.02 0.12
18 CFNAI: PRODUCTION AND INCOME 1.8 4 4 125 29 0.88 0.03 0.07 0.26 0.8 0.01 0.07
19 CFNAI: THREE MONTH MOVING AVERAGE 0.3 5 10 119 28 0.85 0.08 0.09 0.51 0.8 0.01 0.05
20 LEADING INDEX FOR THE US 0.3 5 11 118 28 0.85 0.09 0.06 0.56 0.8 0.01 0.05
21 CFNAI: DIFFUSION INDEX 0.53 4 9 120 29 0.88 0.07 0.05 0.58 0.8 0 0.03
22 FX MARKET FROM 6 SECTOR CFSI 2 0 0 129 33 1 0 0.11 0.1 0 0
23 NFCI: LEVERAGE SUBINDEX 2 0 0 129 33 1 0 0.35 0.1 0 0
Panel 3: Weekly (t; 1@ and 4 bins were used for IV)
1 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.1 51 30 499 127 0.71 0.06 0.12 0.2 0.7 0.04 0.21
2 NATIONAL FINANCIAL CONDITIONS INDEX 0.04 48 38 491 130 0.73 0.07 0.2 0.27 0.7 0.03 0.18
3 ST LOUIS FINANCIAL STRESS INDEX 0.06 54 53 476 124 0.7 0.1 0.14 0.33 0.7 0.03 0.18
4 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.1 45 34 495 133 0.75 0.06 0.11 0.25 0.7 0.03 0.17
5 NFCI: LEVERAGE SUBINDEX 0.04 56 77 452 122 0.69 0.15 0.41 0.46 0.7 0.02 0.13
6 SRISK FROM VLAB 0.06 38 36 493 140 0.79 0.07 0.12 0.32 0.7 0.02 0.13
7 6 SECTOR CFSI 0.16 58 90 439 120 0.67 0.17 0.52 0.52 0.7 0.02 0.11
8 CREDIT MARKET FROM 6 SECTOR CFSI 0.26 27 27 502 151 0.85 0.05 0.09 0.34 0.7 0.02 0.09
9 FUNDING MARKET FROM 6 SECTOR CFSI 0.12 30 36 493 148 0.83 0.07 0.17 0.4 0.7 0.01 0.08
10 EQUITY MARKET FROM 6 SECTOR CFSI 0.34 38 59 470 140 0.79 0.11 0.21 0.52 0.7 0.01 0.07
11 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.34 20 31 498 158 0.89 0.06 0.1 0.52 0.7 0.01 0.04
12 RE MARKET FROM 6 SECTOR CFSI 0.06 36 72 457 142 0.8 0.14 0.26 0.67 0.7 0.01 0.03
13 FX MARKET FROM 6 SECTOR CFSI 0.34 29 62 467 149 0.84 0.12 0.21 0.72 0.7 0 0.01
14 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 2 0 0 529 178 1 0 0.43 0.1 0 0
Panel 4: Daily (t; T and 4 bins were used for 1V)
1 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.02 390 627 3566 377 0.49 0.15 1.46 0.29 0.8 0.04 0.3
2 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.04 293 312 3881 474 0.62 0.07 0.62 0.19 0.8 0.03 0.28
3 SRISK FROM VLAB 0.02 250 500 3693 517 0.67 0.12 0.92 0.37 0.8 0.02 0.16
4 6 SECTOR CFSI 0.02 378 1064 3129 389 0.51 0.25 1.79 0.51 0.8 0.02 0.15
5 EQUITY MARKET FROM 6 SECTOR CFSI 0 420 1282 2911 347 0.45 0.31 2.14 0.56 0.8 0.02 0.13
6 FUNDING MARKET FROM 6 SECTOR CFSI 0.02 227 594 3599 540 0.7 0.14 1.01 0.48 0.8 0.01 0.1
7 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.06 209 628 3565 558 0.73 0.15 1.04 0.55 0.8 0.01 0.07
8 CREDIT MARKET FROM 6 SECTOR CFSI 0.02 317 1085 3108 450 0.59 0.26 1.84 0.63 0.8 0.01 0.06
9 RE MARKET FROM 6 SECTOR CFSI 0 369 1383 2810 398 0.52 0.33 2.23 0.69 0.8 0 0.03
10 FX MARKET FROM 6 SECTOR CFSI 0.46 47 115 4078 720 0.94 0.03 0.27 0.45 0.8 0 0.02
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Table 7
Accuracy of forecasts

Name RMSE MAE MAPE
NATIONAL FINANCIAL CONDITIONS INDEX 0.56 0.36 0.73
KANSAS CITY FINANCIAL STRESS INDEX 0.64 0.41 0.78
KAMAKURA'S TROUBLED COMPANY INDEX 0.41 0.3 0.95
GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.59 0.36 1.02
LEADING INDEX FOR THE US 1.07 0.61 3.03
6 SECTOR CFSI 17 1.24 3.15
CFNAI: DIFFUSION INDEX 0.64 0.51 5.02
BLOOMBERG FINANCIAL CONDITIONS INDEX 0.84 0.51 5.23

Table 8

Evaluation of theJsefulnes®f a collection of stress measures in sample and out of sample.

Name T TP FP N FN T1 T2 v NTSR u Yo Yo

Panel 1: In Sample (1992M05 to 2004M01)
KAMAKURA'S TROUBLED COMPANY INDEX 1.23 18 4 87 32 0.64 0.04 0.19 0.12 0.6 0.07 0.31
6 SECTOR CFSI 1.19 16 3 88 34 0.68 0.03 0.13 0.1 0.6 0.06 0.28
BLOOMBERG FINANCIAL CONDITIONS INDEX 1 19 8 83 31 0.62 0.09 0.06 0.23 0.6 0.06 0.27
GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.68 17 9 82 33 0.66 0.1 0.19 0.29 0.6 0.05 0.22
CFNAI: DIFFUSION INDEX 0.62 16 9 82 34 0.68 0.1 0.17 0.31 0.6 0.04 0.2
LEADING INDEX FOR THE US 0.58 18 14 77 32 0.64 0.15 0.14 0.43 0.6 0.04 0.17
KANSAS CITY FINANCIAL STRESS INDEX 1.04 16 13 78 34 0.68 0.14 0.08 0.45 0.6 0.03 0.15
NATIONAL FINANCIAL CONDITIONS INDEX 1.57 2 0 91 48 0.96 0 0.06 0 0.5 0.01 0.04

Panel 2: Out of Sample (2004M02 to 2013M12)
KANSAS CITY FINANCIAL STRESS INDEX 1.04 15 4 84 12 0.52 0.05 0.42 0.09 0.6 0.06 0.4
6 SECTOR CFSI 1.19 11 0 88 15 0.65 0 0.72 0 0.6 0.06 0.35
KAMAKURA'S TROUBLED COMPANY INDEX 1.23 10 0 88 18 0.68 0 0.19 0 0.6 0.05 0.32
GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.68 11 2 86 18 0.65 0.02 0.4 0.06 0.6 0.05 0.31
NATIONAL FINANCIAL CONDITIONS INDEX 1.57 9 0 88 13 0.71 0 0.87 0 0.5 0.04 0.29
BLOOMBERG FINANCIAL CONDITIONS INDEX 1 0 5 83 31 1 0.06 1.06 0.6 -0.02 -0.11
CFNAI: DIFFUSION INDEX 0.62 6 28 60 28 0.81 0.32 1.98 1.64 0.6 -0.06 -0.41
LEADING INDEX FOR THE US 0.58 4 28 60 30 0.87 0.32 1.8 2.47 0.6 -0.07 -0.47
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Appendix A. Robustness testing

Table A.1

Comparison of fi nanci alstresstbasenstiseimbatadcdevedasmd a b i
optimal IV for the robustness sample

Name th TP FP TN FN T1 T2 \Y NTSR o Yo Yo

Panel 1: Quarterly (t 7  pand 3 bins were used for V)
1 SECURITIZATION MARKET FROM 6 SECTOR CFSI 2 3 0 68 15 083 0 0 0.2 0.01 0.17
2 BLOOMBERG FINANCIAL CONDITIONS INDEX 2 3 1 67 15 0.83 0.01 0.09 0.7 0.02 0.14
3 KANSAS CITY FINANCIAL STRESS INDEX 2 3 1 67 15 0.83 0.01 0.09 0.7 0.02 0.14
4 FX MARKET FROM 6 SECTOR CFSI 2 1 3 65 17 094 004 133 0.79 0.7 0 -0.02
5 CFNAI: DIFFUSION INDEX 2 4 1 67 14 078 0.01 077 0.07 0.7 0.03 0.2
6 NATIONAL FINANCIAL CONDITIONS INDEX 0.62 8 3 65 10 0.56 0.04 0.73 0.1 0.7 0.05 0.37
7 NFCI: LEVERAGE SUBINDEX 0.59 3 14 54 15 0.83 0.21 0.54 1.24 0.8 -0.01 -0.09
8 CFNAI: PERSONAL CONSUMPTION AND HOUSING 094 9 9 59 9 0.5 0.13 053 0.26 0.8 0.05 0.34
9 KAMAKURA'S TROUBLED COMPANY INDEX 188 2 2 66 16 0.89 0.03 053 0.26 0.7 0.01 0.06
10 RE MARKET FROM 6 SECTOR CFSI 1.68 0 5 63 18 1 0.07 0.53 0.7 -0.02 -0.12
11 6 SECTOR CFSI 1.09 10 3 65 8 0.44 0.04 0.52 0.08 0.8 0.08 0.49
12 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 2 3 0 68 15 083 0 0.5 0 0.2 0.01 0.17
13 EQUITY MARKET FROM 6 SECTOR CFSI 122 11 8 60 7 039 012 05 0.19 0.8 0.07 0.47
14 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 1.11 3 7 61 15 0.83 0.1 0.49 0.62 0.8 0 0.01
15 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.8 5 8 60 13 0.72 0.12 0.48 0.42 0.8 0.02 0.12
16  CFNAI: THREE MONTH MOVING AVERAGE 2 3 0 68 15 083 0 047 0 0.2 0.01 0.17
17  CREDIT MARKET FROM 6 SECTOR CFSI 067 9 9 59 9 0.5 0.13 047 026 0.8 0.05 0.34
18 LEADING INDEX FOR THE US 0.95 6 6 62 12 0.67 0.09 0.41 0.26 0.8 0.03 0.21
19 FUNDING MARKET FROM 6 SECTOR CFSI 1.09 5 1 67 13 0.72 0.01 0.35 0.05 0.7 0.04 0.25
20  CFNAI: SALES, ORDERS, AND INVENTORIES 071 5 7 61 13 072 01 022 0.37 0.8 0.02 0.13
21 CENAI: PRODUCTION AND INCOME 079 5 6 62 13 072 0.09 019 0.32 0.8 0.02 0.15
Panel 2: Monthly ~ (t ;  p and 3 bins were used for IV)
1 FX MARKET FROM 6 SECTOR CFSI 2 4 8 195 53 0.93 0.04 1.35 0.56 0.7 0 0.01

EQUITY MARKET FROM 6 SECTOR CFSI 139 20 20 183 37 0.65 0.1 0.89 0.28 0.7 0.03 0.2
3 SECURITIZATION MARKET FROM 6 SECTOR CFSI 126 31 10 193 26 046 0.05 0.74 0.09 0.7 0.07 0.47
4 KANSAS CITY FINANCIAL STRESS INDEX 1.06 16 3 200 41 0.72 0.01 0.61 0.05 0.7 0.04 0.26
5 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.8 28 9 194 29 0.51 0.04 0.56 0.09 0.7 0.07 0.42
6 6 SECTOR CFSI 1.06 27 8 195 30 0.53 0.04 052 0.08 0.7 0.06 0.41
7 CFNAI: DIFFUSION INDEX 191 12 4 199 45 079 0.02 051 0.09 0.7 0.03 0.18
8 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 1.47 12 5 198 45 0.79 0.02 0.5 0.12 0.7 0.03 0.17
9 CFNAI: THREE MONTH MOVING AVERAGE 1.26 14 9 194 43 0.75 0.04 0.5 0.18 0.7 0.03 0.18
10  NFCIl: NONFINANCIAL LEVERAGE SUBINDEX 0.62 19 31 172 38 0.67 015 05 0.46 0.7 0.02 0.1
11  CREDIT MARKET FROM 6 SECTOR CFSI 0.65 21 35 168 36 0.63 017 05 0.47 0.8 0.02 0.12
12 NFCI: LEVERAGE SUBINDEX 0.52 13 49 154 44 0.77 0.24 0.5 1.06 0.8 -0.02 -0.11
13 RE MARKET FROM 6 SECTOR CFSI 2 0 4 199 57 1 0.02 0.5 0.7 0 -0.03
14  NATIONAL FINANCIAL CONDITIONS INDEX 052 23 16 187 34 0.6 0.08 049 02 0.7 0.04 0.28
15 LEADING INDEX FOR THE US 145 11 8 195 46 081 0.04 049 0.2 0.7 0.02 0.13
16 CFNAI: PERSONAL CONSUMPTION AND HOUSING 1.02 22 26 177 35 0.61 0.13 0.49 0.33 0.7 0.03 0.19
17 KAMAKURA'S TROUBLED COMPANY INDEX 1.98 5 6 197 52 0.91 0.03 0.49 0.34 0.7 0.01 0.04
18  CFNAI: PRODUCTION AND INCOME 052 23 38 165 34 0.6 0.19 048 046 0.8 0.02 0.14
19 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.5 27 27 176 30 0.53 0.13 0.47 0.28 0.8 0.04 0.28
20 CFNAI: SALES, ORDERS, AND INVENTORIES 0.85 16 27 176 41 0.72 0.13 0.44 0.47 0.7 0.01 0.08
21 FUNDING MARKET FROM 6 SECTOR CFSI 1.11 14 5 198 43 0.75 0.02 0.08 0.1 0.7 0.03 0.21
Panel 3: Weekly (7  p& and 4 bins were used for IV)
1 EQUITY MARKET FROM 6 SECTOR CFSI 2 6 17 891 217 0.97 0.02 1.19 0.7 0.8 0 0.01

BLOOMBERG FINANCIAL CONDITIONS INDEX 0.88 111 40 868 112 0.5 0.04 0.66 0.09 0.8 0.07 0.45
3 6 SECTOR CFSI 0.97 127 51 857 96 043 0.06 064 0.1 0.8 0.08 0.51
4 RE MARKET FROM 6 SECTOR CFSI 2 0 19 889 223 1 0.02 0.58 0.8 0 -0.02
5 FX MARKET FROM 6 SECTOR CFSI 2 16 28 880 207 0.93 0.03 055 043 0.8 0.01 0.04
6 SECURITIZATION MARKET FROM 6 SECTOR CFSI 1.32 106 42 866 117 0.52 0.05 0.53 0.1 0.8 0.07 0.43
7 NFCI: LEVERAGE SUBINDEX 0.7 82 114 794 141 0.63 0.13 0.5 0.34 0.8 0.04 0.24
8 NFCIl: NONFINANCIAL LEVERAGE SUBINDEX 1 45 136 772 178 0.8 0.15 0.5 0.74 0.8 0.01 0.05
9 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.74 88 70 838 135 0.61 0.08 049 0.2 0.8 0.05 0.32
10 CREDIT MARKET FROM 6 SECTOR CFSI 0.89 75 83 825 148 0.66 0.09 0.49 0.27 0.8 0.04 0.24
11 FUNDING MARKET FROM 6 SECTOR CFSI 0.5 87 108 800 136 0.61 0.12 0.48 0.3 0.8 0.04 0.27
12 NATIONAL FINANCIAL CONDITIONS INDEX 1.98 43 5 903 180 0.81 0.01 0.43 0.03 0.8 0.03 0.19
Panel 4: Daily (T y p®& and 4 bins were used for IV)
1 EQUITY MARKET FROM 6 SECTOR CFSI 0.82 1086 1096 5025 708 039 018 089 03 0.8 0.06 0.36
2 RE MARKET FROM 6 SECTOR CFSI 2 0 132 5989 1794 1 0.02 0.54 65535 0.7 -0.01 -0.03
3 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.59 804 675 5446 990 0.55 0.11 0.51 0.25 0.7 0.05 0.29
4 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.77 902 340 5781 892 0.5 0.06 0.5 0.11 0.7 0.07 0.42
5 6 SECTOR CFSI 0.73 1122 548 5573 672 037 0.09 05 0.14 0.7 0.08 0.49
6 SECURITIZATION MARKET FROM 6 SECTOR CFSI 1.09 958 560 5561 836 0.47 0.09 0.5 0.17 0.7 0.06 0.4
7 FX MARKET FROM 6 SECTOR CFSI 1.88 147 251 5870 1647 0.92 0.04 0.5 0.5 0.7 0 0.02
8 CREDIT MARKET FROM 6 SECTOR CFSI 0.82 607 675 5446 1187 0.66 0.11 0.49 0.33 0.7 0.03 0.18
9 FUNDING MARKET FROM 6 SECTOR CFSI 0.5 627 729 5392 1167 0.65 0.12 0.36 0.34 0.7 0.03 0.18
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Table A.2

Comparison of financi al s t r eostlse diffenedcedmieatarice a b i |
andoptimal IV for the robustness sample
Name T TP FP N FN T1 T2 v NTSR n Y Yo

Panel 1: Quarterly (t ;  pand 3 bins were used for V)
1 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 2 1 0 68 16 0.94 0 0.89 0 0.2 0 0.06
2 EQUITY MARKET FROM 6 SECTOR CFSI 1.64 3 2 66 14 0.82 0.03 0.79 0.17 0.8 0.02 0.15
3 6 SECTOR CFSI 1.7 3 0 68 14 0.82 0 0.6 0 0.2 0.01 0.18
4 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.16 4 15 53 13 0.76 0.22 0.57 0.94 0.8 0 0.01
5 KAMAKURA'S TROUBLED COMPANY INDEX 0.14 6 13 55 11 0.65 0.19 0.55 0.54 0.8 0.03 0.16
6 CFNAI: DIFFUSION INDEX 0.42 5 12 56 12 0.71 0.18 0.55 0.6 0.8 0.02 0.12
7 CREDIT MARKET FROM 6 SECTOR CFSI 0.36 10 11 57 7 0.41 0.16 0.54 0.28 0.8 0.07 0.43
8 NATIONAL FINANCIAL CONDITIONS INDEX 0.34 6 7 61 11 0.65 0.1 0.54 0.29 0.8 0.04 0.25
9 FX MARKET FROM 6 SECTOR CFSI 0.77 2 10 58 15 0.88 0.15 0.54 1.25 0.8 0 -0.03
10 RE MARKET FROM 6 SECTOR CFSI 0.16 7 8 60 10 0.59 0.12 0.53 0.29 0.8 0.05 0.29
11 CFNAI: SALES, ORDERS, AND INVENTORIES 0.61 5 12 56 12 0.71 0.18 0.53 0.6 0.8 0.02 0.12
12 FUNDING MARKET FROM 6 SECTOR CFSI 0.61 3 8 60 14 0.82 0.12 0.53 0.67 0.8 0.01 0.06
13 CFNAI: THREE MONTH MOVING AVERAGE 0.44 4 7 61 13 0.76 0.1 0.52 0.44 0.8 0.02 0.13
14 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.69 5 1 67 12 0.71 0.01 0.51 0.05 0.8 0.04 0.28
15 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.65 2 6 62 15 0.88 0.09 0.51 0.75 0.8 0 0.03
16 KANSAS CITY FINANCIAL STRESS INDEX 0.28 4 9 59 13 0.76 0.13 0.49 0.56 0.8 0.02 0.1
17 LEADING INDEX FOR THE US 0.28 3 13 55 14 0.82 0.19 0.48 1.08 0.8 0 -0.01
18 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.57 3 7 61 14 0.82 0.1 0.47 0.58 0.8 0.01 0.07
19 CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.55 4 8 60 13 0.76 0.12 0.46 0.5 0.8 0.02 0.12
20 CFNAI: PRODUCTION AND INCOME 0.95 1 4 64 16 0.94 0.06 0.46 1 0.8 0 0
21 NFCI: LEVERAGE SUBINDEX 0.14 2 13 55 15 0.88 0.19 0.39 1.63 0.8 -0.01 -0.07
Panel 2: Monthly ~ (t ;  T&and 3 bins were used for 1V)
1 NFCI: LEVERAGE SUBINDEX 0.04 9 47 155 48 0.84 0.23 0.6 1.47 0.8 -0.03 -0.18

CFNAI: EMPLOYMENT, UNEMPLOYMENT, AND HOURS 0.36 16 48 154 41 0.72 0.24 0.57 0.85 0.8 -0.01 -0.05
3 KAMAKURA'S TROUBLED COMPANY INDEX 0.1 20 38 164 37 0.65 0.19 0.56 0.54 0.8 0.01 0.08
4 KANSAS CITY FINANCIAL STRESS INDEX 0.12 19 34 168 38 0.67 0.17 0.53 0.5 0.8 0.01 0.08
5 CFNAI: PERSONAL CONSUMPTION AND HOUSING 0.4 14 40 162 43 0.75 0.2 0.53 0.81 0.8 -0.01 -0.05
6 FUNDING MARKET FROM 6 SECTOR CFSI 0.42 9 13 189 48 0.84 0.06 0.52 0.41 0.7 0.01 0.06
7 LEADING INDEX FOR THE US 0.18 10 48 154 47 0.82 0.24 0.51 1.35 0.8 -0.03 -0.17
8 EQUITY MARKET FROM 6 SECTOR CFSI 0.48 20 30 172 37 0.65 0.15 0.5 0.42 0.7 0.02 0.13
9 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.24 18 24 178 39 0.68 0.12 0.49 0.38 0.7 0.02 0.14
10 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.12 26 38 164 31 0.54 0.19 0.49 0.41 0.8 0.03 0.2
11 FX MARKET FROM 6 SECTOR CFSI 0.3 11 36 166 46 0.81 0.18 0.49 0.92 0.7 -0.01 -0.08
12 NATIONAL FINANCIAL CONDITIONS INDEX 0.1 23 26 176 34 0.6 0.13 0.48 0.32 0.7 0.03 0.21
13 6 SECTOR CFSI 0.42 20 26 176 37 0.65 0.13 0.48 0.37 0.7 0.02 0.16
14 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 0.14 21 36 166 36 0.63 0.18 0.47 0.48 0.8 0.02 0.11
15 CREDIT MARKET FROM 6 SECTOR CFSI 0.26 17 39 163 40 0.7 0.19 0.47 0.65 0.8 0 0.01
16 CFNAI: SALES, ORDERS, AND INVENTORIES 1.47 10 27 175 47 0.82 0.13 0.47 0.76 0.7 0 -0.03
17 RE MARKET FROM 6 SECTOR CFSI 0.1 14 40 162 43 0.75 0.2 0.47 0.81 0.8 -0.01 -0.05
18 CFNAI: PRODUCTION AND INCOME 0.79 11 46 156 46 0.81 0.23 0.46 1.18 0.8 -0.02 -0.14
19 CFNAI: THREE MONTH MOVING AVERAGE 0.24 7 41 161 50 0.88 0.2 0.44 1.65 0.7 -0.03 -0.19
20 CFNAI: DIFFUSION INDEX 0.34 7 37 165 50 0.88 0.18 0.43 1.49 0.7 -0.02 -0.16
21 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.12 21 33 169 36 0.63 0.16 0.42 0.44 0.8 0.02 0.12
Panel 3: Weekly (t; 1@ and 4 bins were used for IV)
1 NFCI: NONFINANCIAL LEVERAGE SUBINDEX 2 0 0 860 270 1 0 0.3 0 0

NATIONAL FINANCIAL CONDITIONS INDEX 0.02 116 198 662 154 0.57 0.23 0.65 0.54 0.7 0.02 0.12
3 BLOOMBERG FINANCIAL CONDITIONS INDEX 0.06 94 162 698 176 0.65 0.19 0.6 0.54 0.7 0.02 0.09
4 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.16 56 142 718 214 0.79 0.17 0.52 0.8 0.7 0 -0.02
5 CREDIT MARKET FROM 6 SECTOR CFSI 0.2 46 129 731 224 0.83 0.15 0.52 0.88 0.7 -0.01 -0.03
6 6 SECTOR CFSI 0.24 66 122 738 204 0.76 0.14 0.51 0.58 0.7 0.01 0.05
7 FX MARKET FROM 6 SECTOR CFSI 0.18 62 157 703 208 0.77 0.18 0.5 0.8 0.7 0 -0.02
8 EQUITY MARKET FROM 6 SECTOR CFSI 0.3 68 146 714 202 0.75 0.17 0.49 0.67 0.7 0 0.02
9 FUNDING MARKET FROM 6 SECTOR CFSI 0.1 60 133 727 210 0.78 0.15 0.48 0.7 0.7 0 0.01
10 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.08 77 100 760 193 0.71 0.12 0.39 0.41 0.7 0.02 0.13
11 NFCI: LEVERAGE SUBINDEX 0.04 73 118 742 197 0.73 0.14 0.38 0.51 0.7 0.01 0.08
12 RE MARKET FROM 6 SECTOR CFSI 0.04 48 114 746 222 0.82 0.13 0.35 0.75 0.7 0 0
Panel 4: Daily (T 5 T and 4 bins were used for IV)
1 FUNDING MARKET FROM 6 SECTOR CFSI 0.06 127 427 6392 968 0.88 0.06 0.55 0.54 0.8 0 0.02
2 CREDIT MARKET FROM 6 SECTOR CFSI 0.14 129 461 6358 966 0.88 0.07 0.53 0.57 0.8 0 0.01
3 EQUITY MARKET FROM 6 SECTOR CFSI 0.24 186 364 6455 909 0.83 0.05 0.51 0.31 0.8 0.01 0.09
4 FX MARKET FROM 6 SECTOR CFSI 0.24 111 399 6420 984 0.9 0.06 0.51 0.58 0.8 0 0.01
5 GOLDMAN SACHS FINANCIAL CONDITIONS INDEX 0.1 116 47 6772 979 0.89 0.01 0.5 0.07 0.8 0.01 0.1
6 SECURITIZATION MARKET FROM 6 SECTOR CFSI 0.1 151 424 6395 944 0.86 0.06 0.5 0.45 0.8 0 0.04
7 6 SECTOR CFSI 0.2 175 289 6530 920 0.84 0.04 0.47 0.27 0.8 0.01 0.09
8 BLOOMBERG FINANCIAL CONDITIONS INDEX 2 0 0 6819 1095 1 0 0.47 0.6 0 0
9 RE MARKET FROM 6 SECTOR CFSI 0.02 43 211 6608 1052 0.96 0.03 0.3 0.79 0.8 0 -0.01
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