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Introduction

Market returns forecastable by dividend yield

However, relation not stable (such as in the 1990s)

Price dividend ratio does not forecast dividend growth

Combination of time-varying risk tolerance and time-varying dividend
growth rates can solve this problem

Increase in dividend growth leads to

Increase in expected return (due to greater duration risk)
Increase in price dividend ratio

This can weaken forecasting power of dividend yield for dividend
growth and expected returns

Need to correct usual predictive regressions by adding in consumption
price ratio
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Model (1) - Agents

Continuous Time, t 2 [0,∞).
One perishable consumption good

Representative agent has preferences given by:

E
�Z ∞

0
e�ρt log(Ct � Xt )dt

�
Ct is current consumption, Xt external habit level

De�ne the surplus ratio as

St =
Ct � Xt
Ct
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Model (2) - Consumption Process

The inverse surplus ratio, Yt = 1
St
and log consumption, ct follow the

processes

dYt = k(Ȳ � Yt )dt � α(Yt � λ)(dct � Et [dct ])
dct = µcdt + σcdB1t

α > 0 ensures that positive innovations in consumption growth will
lead to negative innovations in the inverse surplus

λ � 1 ensures lower bound for inverse surplus ratio
k controls spead of mean reversion
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Model (3) - Cash Flow Process

n risky �nancial assets, paying
�
D it
	n
i=1 units of consumption good at

time t

Other income cash �ow D0t (labor income, government transfers, ...)

Consumption shares are given by s it =
D it
C it
, i = 1, 2, ..., n and governed

by

ds it = φi (s̄ i � s it )dt + s itσ i (st )dB
0
t

σ i (st ) = vi �
n
∑
j=0
s jtv

j

Here, Bt is a N�dimensional standard Brownian motion
(N � n+ 1), and vi is a vector of constants for each i = 1, 2, ..., n.
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Model (4) - Cash Flow Process

Log dividends, δit = log(D
i
t ), are governed by

dδit = µiD (st )dt + σD (st )dB
0
t

µiD (st ) = µc + φi
�
s̄ i

s it
� 1

�
� 1
2

σ i (st )σ(st )

σD (st ) = σc + σ i (st ), σc = (σc , 0, 0, ..., 0)

Quantity of economic importance is Cov(dδit , dct ) = σ2c + θiCF where
θiCF = v

i
1σc
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Price Consumption Ratio (1) - Total Wealth Portfolio

Price/Consumption ratio of total wealth portfolio is given by

PTWt
Ct

=
1
ρ

�
ρ+ kȲ St

ρ+ k

�
If St is at average, then everything collapses to standard case

Decrease in risk aversion (increase in St) pushes ratio up

The excess return is given by

dRTWt = µTWR (St )dt + σTWR (St )dB1t , where

µTWR = [1+ α(1� λSt )] σTWR (St )

σTWR (St ) =

�
1+

kYSt (1� λSt )α
kYSt + ρ

�
σc
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Price Consumption Ratio (2) - Figure 1
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PD Ratios and Expected Returns (1) - No Habit

Without habit persistence, the price dividend ratio of ith asset is:

P it
D it
=

1
ρ+ φi

�
1+

φi

ρ

s̄ i

s it

�
The expected excess return in turn is given by

Et [dR it ] = σ2c +
θiCF �∑n

j=0 θjCF s
j
t

1+ (φi/ρ)(s̄ i/s it )

= b0 + bi1(st )
D it
P it

Perfect linear relation between expected returns and dividend yield.
Increase in relative share increases price dividend ratio/expected
return (more so if φi/ρ is small)
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PD Ratios and Expected Returns (2) - Habit

With habits in place, no closed form solutions available

However, very good approximations (error around 0.1 per cent) can
be obtained:

P it
D it

� âi0 + â
i
1St + â

i
2
s̄ i

s it
+ âi3

s̄ i

s it
St

Et [dR it ] � b̂i0(St ) + b̂1(St )
D it
P it
+ b̂2(St )

Ct
P it

Et [dδit ] � m̂i0(St , st ) + m̂
i
1(St )

P it
D it

Intuition for this: D
i
t
P it
more sensitive to relative share changes and Ct

P it
more sensitive to surplus consumption changes
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Empirical Evaluation (1) - Data

Quarterly dividends, returns, and market equity from CRSP

Sample: 1947 - 2001

20 value-weighted industry portfolios

Cash �ows include both dividends and share repurchases

Per capita consumption (NDS) from NIPA, de�ated by PCE
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Empirical Evaluation (2) - Calibration of Preferences
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Empirical Evaluation (3) - Calibration of Cash Flows
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Empirical Evaluation (4) - Predictability of Dividend
Growth

Cash �ow predictive regressions:

∆d it ,t+τ = βio + βiXXt + εit ,t+τ, τ = 1, 4, or 7 years

Xt is
s̄ i

s it
,
P it
D it
, or both

PD ratio is never signi�cant when market dividends are used, and only
weakly when industries are used

The relative share is a strong predictor of dividend growth, with R2

up to 41 percent for market at the 7 year horizon

In individual regressions, relative share is signi�cant predictor for 15
out of 20 industries, with R2 above 30 percent in 10 cases
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Empirical Evaluation (5) - Predictability of Stock Returns

Augmented expected return regression:

r it ,t+τ = βi0 + βiD/P
D it
P it
+ βiC/P

Ct
P it
+ εit ,t+τ, τ = 1, 4, or 7 years

With market return, no signi�cance for consumption price ratio, due
to very slow mean reversion of market

With industry returns, the consumption price ratio becomes
signi�cant if mean reversion of dividends is quick

R2 for some industries jumps dramatically (e.g., from 3 to 37 percent
for mining) when this is included
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Empirical Evaluation (6) - Relation between Dividends and
Return Predictability
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Conclusion

An increase in dividend growth increases both expected returns and
price dividend ratios

An increase in risk aversion increases expected returns while
decreasing price dividend ratios

This makes dividend yield less reliable forecaster of future returns

By including consumption price ratio, one can decouple these two
sources of return predictability

The extent to which dividends are predictable in�uences predictability
of returns by the dividend yield
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