




















Financial Volatility and Economic Activity

Predicting blocks, macroeconomic controls

Block B9: Volatilities of: o1l return, industrial production growth, inflation,
metal return

Block B10: Oil return, index of leading indicators (growth), inflation,
dividend yield
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Financial Volatility and Economic Activity

Part 3

In-sample results
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Financial Volatility and Economic Activity

Linear regressions

For each predicting horizon k € {3,6,12,24}, we regress industrial production
growth on to the previous predicting variables or blocks:

P;
G = " + Z Z ﬁ? (lag) - Regressor; (t — lag) + Error (t + k) ,
J=llage{o,ik,- 1k}

where P; is the number of regressors, and ak,{ﬁf (lag)}lage{o k.. k) are the
) Y ) 4
parameters to be estimated.
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Financial Volatility and Economic Activity

Individual predictors

Panel A: Full sample, 1957-2008

Predictors 3m 6m 1Y 2Y
P1 = stock market volatility 0.01 0.02 0.06 0.11
P2 = volatility of the term spread 0.06 0.09 0.14 0.17
P3 = volatility of the corporate spread 0.09 0.14 0.21 0.28
P4 = volatility of stock market volatility 0.14 0.21 0.29 0.37
P5 = volatility of oil return 0.22 0.31 0.34 0.43
P6 = volatility of industrial production index 0.27 0.36 0.38 0.47
P7 = volatility of inflation 0.33 0.43 0.45 0.68
P8 = volatility of unemployment rate 0.38 0.50 0.53 0.80
P9 = volatility of metal return 0.39 0.51 0.57 0.83
P10 through P18 0.61 0.75 0.85 0.92

Panel B: 1957-1982

Predictors 3m 6m 1Y 2Y
P1 = stock market volatility 0.01 0.01 0.04 0.09
P2 = volatility of the term spread 0.05 0.08 0.14 0.18
P3 = volatility of the corporate spread 0.09 0.15 0.24 0.32
P4 = volatility of stock market volatility 0.26 0.42 0.55 0.63
P5 = volatility of oil return 0.51 0.63 0.70 0.74
P6 = volatility of industrial production index 0.55 0.70 0.73 0.75
P7 = volatility of inflation 0.61 0.76 0.78 0.89
P8 = volatility of unemployment rate 0.60 0.77 0.81 0.92
P9 = volatility of metal return 0.62 0.78 0.85 0.92
P10 through P18 0.72 0.86 0.94 0.97

Panel C: 1983-2008

Predictors 3m 6m 1Y 2Y
P1 = stock market volatility 0.12 0.23 0.35 0.55
P2 = volatility of the term spread 0.23 0.37 0.50 0.70
P3 = volatility of the corporate spread 0.26 0.40 0.55 0.75
P4 = volatility of stock market volatility 0.33 0.49 0.60 0.79
P5 = volatility of oil return 0.44 0.59 0.70 0.84
P6 = volatility of industrial production index 0.43 0.59 0.71 0.86
P7 = volatility of inflation 0.46 0.64 0.73 0.87
P8 = volatility of unemployment rate 0.49 0.71 0.85 0.92
P9 = volatility of metal return 0.50 0.73 0.88 0.94
P10 through P18 0.60 0.86 0.95 0.97
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Financial Volatility and Economic Activity

Volatility loadings

3 month prediction, 1957-1982
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Financial Volatility and Economic Activity

Predicting blocks

Panel A: Full sample, 1957-2008

Predicting block 3m 6m 1Y 2Y
BO 0.18 0.09 0.04 0.03
B1 0.27 0.28 0.38 0.41
B2 0.17 0.27 0.38 0.39
B3 0.17 0.09 0.13 0.18
B4 0.12 0.15 0.24 0.32
B5 0.18 0.28 0.39 0.38
B6 0.10 0.15 0.17 0.15
B7 0.15 0.19 0.28 0.38
B8 0.23 0.29 0.37 0.40

Panel B: 1957-1982

Predicting block 3m 6m 1Y 2Y
BO 0.17 0.09 0.05 0.11
B1 0.32 0.40 0.56 0.49
B2 0.27 0.43 0.61 0.66
B3 0.18 0.18 0.22 0.25
B4 0.21 0.35 0.50 0.38
B5 0.29 0.46 0.64 0.74
B6 0.25 0.35 0.47 0.47
B7 0.28 0.45 0.60 0.53
B8 0.41 0.50 0.65 0.55

Panel C: 1983-2008

Predicting block 3m 6m 1Y 2Y
BO 0.18 0.08 0.05 0.06
B1 0.41 0.31 0.40 0.47
B2 0.25 0.33 0.42 0.46
B3 0.25 0.40 0.54 0.72
B4 0.26 0.47 0.57 0.68
B5 0.11 0.10 0.12 0.12
B6 0.15 0.21 0.26 0.27
B7 0.26 0.48 0.63 0.78
B8 0.26 0.48 0.63 0.79
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Financial Volatility and Economic Activity

Probabilities of recession

B1: term spread, corp spread, stock mkt returns B2: term spread short-term rate
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Financial Volatility and Real Economic Activity

Part 4

Out-of-sample experiments
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Financial Volatility and Real Economic Activity

e Rolling estimates with estimation window equal to M = 120 months or 90
months. Needed to cope with the non-stationarity of the data

— For example, we showed, in sample, that a structural break in the linkages
between financial volatility and the business cycle, occurred around the
inception of the Great Moderation.

— Yet with Probit models, we need wider windows, given that NBER recessions
are “rare,” and use M = 360 months.

o |et ei,k be any predicting error as of time ¢, arising out-of-sample, using the
predicting block ¢ at forecasting horizon k.
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Financial Volatility and Real Economic Activity

e Unconditional predictive ability. We use the standard Diebold-Mariano
(1995) test, relying on:

Tk—TZOetk‘ |€tk )

o Conditional predictive ability. We use Giacomini-White testing strategy. Let
A€y, = | ety | — €, |- Regress Aet+1 ., on some vector of variables ht .
deemed to explain the failure of equal conditional predictive ability stemmmg
from any two blocks:

Aeyd =607 byt +ud,, t=M—1,-- N—k, (1)

where for any two predicting blocks 7 and j, and predicting horizon £, 52"7 IS a
vector of constants, and, finally, utle .. 1S a residual term.
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Financial Volatility and Real Economic Activity

e In Monte Carlo experiments, Giacomini and White show that test has both
reasonable size and power, once hy; = [1 Ae;]". We make this choice.

e The GW test can be used to implement an adaptive decision rule for selecting a
predictive block over the others, thus exploiting the best conditional predictive
power of any block. We report the frequency at which we reject block 7 for
block 7, over the entire out-of-sample period,

N—-1 N—-1

1 ~1,] 7,
T D MENAG ) > 0) 8 o D 10 Ry > 0),
t=M-—1 t=M-—1

where I is the indicator function.
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Financial Volatility and Real Economic Activity

Linear predictions

Out-of sample predictions of 6 month growth made by volatility variables, [5%, 95%) cross-sectional predicting percentiles
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Financial Volatility and Real Economic Activity

Probit, out-of-sample, coincident

B1: term spread, corp. spread, stock mkt returns B2: term spread, short-term rate

0 0 |
1990 1995 2000 2005 2010 1990 1995 2000 2005 2010
B3: stock mkt volatility, term spread volatility B4: stock market volatility, term spread

0 ' 0 ' '
1990 1995 2000 2005 2010 1990 1995 2000 2005 2010
BS: volatility of stock mkt volatility, short-term rate B6: volatility of stock market volatility, term spread
1 """""" P P P 1" """""" e T
05| [ g e LR I e R R % Sl || SEERREERREREEEEEEN i [
0 W A - | I — 0 R ; — i
1990 1995 2000 2005 1990 1995 2000 2005 2010
B7: vol of stock vol, stock vol, term spread B&: vol of stock vol, stock vol, interaction, term spread
Tr— D B AL R ARRREEEEE AR r :
OS5 [ L el

0 0 i
1990 1995 2000 2005 2010 1990 1995 2000 2005 2010

November 2010 50



Financial Volatility and Real Economic Activity

Praobit, out-of-sample, six-month projections

B1: term spread, comp. spread, stock mkt retums

B2: term spread, short-term rate
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Financial Volatility and Real Economic Activity

A tale of two recessions

average probability forecasts: the first 6 months in the 2007 recession average probability forecasts: 2007 recession
0.7 T T T T T T T T T 0.7 T T T T T T T

average probability forecasts: the first 6 months in the 2001 recession average probability forecasts: 2001 recession
T T T T T T T T T 0.5 T T T T T T T

0.35
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Financial Volatility and Real Economic Activity

Conclusion

e If financial volatility is countercyclical, it might encode information about the
development of the business cycle.

e Our conclusion, based on an array of measurement methods, is that stock
volatility does indeed help predict the business cycle.

— We rely on predictions of both industrial production growth and NBER-
dated recessions, utilizing in-sample projections and submitting our findings
to reality checks and other out-of-sample experiments.

— We control the significance of these predicting relations, by looking at
alternative predicting blocks of economic activity, which include:

(i) traditional leading indicators
(ii) financial variables such as the term spread or the corporate spread
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Financial Volatility and Real Economic Activity

(iii) additional volatility variables, such as the volatility of the term spread,

the volatility of stock market volatility or the volatility of real aggregates.

— We find that combining stock volatility with the term spread leads to a

predicting block of economic activity, which tracks, and anticipates, the

business cycle reasonably well. For instance, this predicting block would

have considerably helped predict at least the last three recessions, with no
“false positive” signals.

e While we have outlined a few theoretical explanations for these findings, we
still lack a systematic explanation of them.

— The next challening step is to integrate financial volatility into a plausible
propagation mechanism that includes realistically calibrated asset prices.
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