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Research QuestionResearch Question
• Forecasting the equity premium with a pure time-series-

based approach is a difficult task

• Long history in economics of the usefulness of imposing 
economic structure to facilitate out of sample forecastseconomic structure to facilitate out-of-sample forecasts

• How can one impose economic structure when• How can one impose economic structure when 
forecasting the equity premium?  Does it help?

© Polk



ContributionContribution
• We impose the cross-sectional restrictions of the ICAPM 

to sharpen our time-series forecasts:
Value stocks (relative to growth stocks) should do better on– Value stocks (relative to growth stocks) should do better on 
average but worse during those stock market downturns that are 
permanent

• As the cross section is more precisely measured than the 
ti i th t h i t i t k t f ttime series, the technique twists our market forecasts 
away from the usual OLS estimates

• These theoretical restrictions improve the out-of-sample 
forecasting power of the equity premium forecastsforecasting power of the equity premium forecasts
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ImplicationsImplications
• Improved forecasts of the market premium are of 

fundamental importance
Market timing– Market timing

– Strategic portfolio allocation
– Firm cost of capital and real investmentp

• Insight into the pricing of the cross section of equitiess g o e p c g o e c oss sec o o equ es
– Value stocks performed particularly poorly during the credit bust
– Consistent with theory, a good portion of the recent downturn 

reflects expectations of significantly lower future profitability
– This conclusion is confirmed by other market aggregates
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Two Recent Booms and BustsTwo Recent Booms and Busts
C 1994 2002 d 2002 2009• Compare 1994-2002 and 2002-2009
– March 1994:March 2000 177% real increase in S&P, then     

March 2000:September 2002 42% real decreasep
– September 2002:September 2007 57% real increase in S&P, then 

September 2007:March 2009 45% real decrease

• Were these boom-bust cycles driven by changing cash 
flow forecasts, or changing discount rates?
– These are proximate causes
– Helpful clues about ultimate causes

Important implications for welfare and consumption of long term– Important implications for welfare and consumption of long-term 
investors (e.g. universities)
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Two Recent Booms and BustsTwo Recent Booms and Busts
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Two Recent Booms and BustsTwo Recent Booms and Busts
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Two Recent Booms and BustsTwo Recent Booms and Busts
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Our ApproachOur Approach
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Our ApproachOur Approach
E l it th l li i t ti id tit f• Exploit the loglinear approximate accounting identity of 
Campbell and Shiller (1988) to decompose returns

• Estimate a VAR model to predict excess stock returns
– Two challenges: Returns are noisy and results can be sensitive to g y

the information set

• Therefore also impose an asset pricing model on the• Therefore, also impose an asset-pricing model on the 
cross section of equities
– Taking the VAR estimates as given, Campbell and Vuolteenaho 

(2004) argue that the ICAPM explains the value premium
– We use GMM to estimate the VAR parameters jointly with risk 

aversion, the sole free parameter in that model
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Return DecompositionReturn Decomposition
C h fl Ch i di t d f t• Cash-flow news: Change in discounted sum of current 
and future expected dividend growth rates

• Discount-rate news: Change in discounted sum of futureDiscount-rate news: Change in discounted sum of future 
expected returns

• Set the discount coefficient ρ to .95 per annumρ p
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VAR ImplementationVAR Implementation
A th t VAR d l t t• Assume that a VAR model generates returns

• One can then compute unexpected returns and thus 
discount rate newsdiscount-rate news

• Cash-flow news can be taken as a residual
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Merton’s ICAPMMerton s ICAPM
C b ll d V lt h (2004) b ild ff f M t '• Campbell and Vuolteenaho (2004) build off of Merton's 
ICAPM to predict that, for a conservative long-horizon 
investorinvestor,
– “bad” cash-flow beta (covariance of a firm's stock return with the 

market's cash-flow news) should have a high premium
– “good” discount-rate beta (covariance of a firm's stock return with 

the market's discount-rate news) should have a very small 
premiumpremium
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ImplementationImplementation
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VAR DataVAR Data
Five variables:

• Excess log return on CRSP value-weighted index
• Log ratio of S&P index to 10-year smoothed earnings 

( idi i i t l ti )(avoiding earnings interpolation)
• Term spread in Treasury yields (10 years to 3 months)

S ll k l d (diff i l B/M f ll• Small-stock value spread (difference in log B/M for small 
growth and small value portfolios)
D f lt d (BAA t AAA b d )• Default spread (BAA to AAA bonds)
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Test Asset DataTest Asset Data
Six portfolios from Ken French:

• One size breakpoint, NYSE median market cap
• Two B/M breakpoints, 30% and 70% of NYSE
• Small-stock value spread is log B/M difference for small 

high vs. small low portfolios
E d l i h• Excess returns on test assets measured relative to the 
market to reduce correlation of errors in GMM moment 
conditionsconditions
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Estimation MethodologyEstimation Methodology
• Use continuously-updated GMM

– K: dimension of the VAR
I: number of test assets– I: number of test assets

– Number of free parameters: K(K + 1) + 1
– Orthogonality conditions: R = K(K + 1) + I + 1g y ( )
– Thus, I overidentifying restrictions

• Impose two additional restrictions to assist convergence
–   15
– VAR is stationary
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Empirical ResultsEmpirical Results
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Forecasting VariablesForecasting Variables
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Unrestricted VARUnrestricted VAR
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Restricted VARRestricted VAR
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Understanding Market HistoryUnderstanding Market History
• History of cash-flow news:

– Profit crash in early 1930’s and late 1930’s, with some recovery in 
mid 1930’smid 1930 s

– Profit boom in 1940’s and 1950’s
– Generally weak profits in early 1970’s and 1980’s
– Profit boom in 2000’s

• History of discount-rate news:
– Depressed investor sentiment in early 1930’s
– Strong sentiment in 1960’s

Weak sentiment in late 1970’s and early 1980’s– Weak sentiment in late 1970 s and early 1980 s
– Extremely strong sentiment in 1990’s
– Moderately strong sentiment in 2000’sy g

© Polk



Understanding Market HistoryUnderstanding Market History
Smoothed N Smoothed NSmoothed NCF Smoothed -NDR

Unrestricted

Restricted
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Two Recent Booms and BustsTwo Recent Booms and Busts
• Technology boom-bust (1990’s and early 2000’s)

– Entirely driven by sentiment
Cash flow news either neutral (unrestricted models) or offsetting– Cash-flow news either neutral (unrestricted models) or offsetting 
(restricted model)

• Credit boom-bust (mid-late 2000’s)( )
– All models find strong hump in cash-flow news
– Discount-rate news played supporting role (unrestricted models) 

ff i l ( i d d l)or offsetting role (restricted model)

• Compare results to the different behaviour of
P/E and earnings growth– P/E and earnings growth

– Value spread and default spread
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Two Recent Booms and BustsTwo Recent Booms and Busts
Smoothed NCF Smoothed -NDR

U t i t dUnrestricted

RestrictedRestricted
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This Time Was DifferentThis Time Was Different
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Out of Sample Return ForecastsOut-of-Sample Return Forecasts
• Theoretical restrictions improve the out-of-sample 

forecasting power of the VAR
R t f t h l i th 1990’ th i• Return forecasts were much lower in the 1990’s than in 
the mid 2000’s and increased much more rapidly in 2000-
02 than in 2007-0902 than in 2007 09
– The contrast is particularly striking in the theoretically-restricted 

model

• The increase in expected return mitigated the impact of 
the tech bust on long-term investors

• In this sense, times were particularly hard in March 2009
– Strong recovery since then was not anticipated at the time
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Out of Sample Return ForecastsOut-of-Sample Return Forecasts
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ConclusionsConclusions



ConclusionsConclusions
• Merton’s ICAPM: Value stocks have higher returns on 

average because these stocks have lower realized 
returns during periods of negative cash flow shocksreturns during periods of negative cash-flow shocks

• Imposing this theory when estimating a time series model• Imposing this theory when estimating a time-series model 
for the equity premium improves out-of-sample 
performancepe o a ce

• Hard Times: In contrast to the tech boom/bust, a goodHard Times: In contrast to the tech boom/bust, a good 
portion of the recent downturn reflects expectations of 
significantly lower future profitability
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