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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

o Increase in expected return (due to greater duration risk)
o 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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Overview

Q@ Model

@ Price Consumption Ratio

© PD Ratios, Expected Returns, and Dividend Growth
© Empirical Evaluation

o Predictability of Dividend Growth
e Predictability of Stock Returns

@ Conclusion
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Model (1) - Agents

e Continuous Time, t € [0, ).
@ One perishable consumption good
@ Representative agent has preferences given by:

(o)

E U e Pt log(Cp — X, )dt

0
o (; is current consumption, X; external habit level
@ Define the surplus ratio as

G — X
S, = tC t
t
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Model (2) - Consumption Process

@ The inverse surplus ratio, Y; = 5% and log consumption, ¢; follow the

processes

dYt = k(y— Yt)dt—tx(Yt—)\)(dct—Et[dct])
de: = p_dt+o.dB}

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

@ A > 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 financial assets, paying {D{;}Ll units of consumption good at

time t
@ Other income cash flow D? (labor income, government transfers, ...)
@ Consumption shares are given by s{; = %, i=1,2,...,n and governed
t
by

dsi = ¢'(5' —si)dt + slo'(s¢)dB,
oi(s) = vi— % sV
j=0

@ Here, B; is a N—dimensional standard Brownian motion
(N < n+1), and v' is a vector of constants for each i = 1,2, ..., n.
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Model (4) - Cash Flow Process

o Log dividends, &} = log(D}), are governed by

d5’; = yb(st)dt + aD(st)dB;

wole) = nedl (1) = 5o s0e(s)
op(st) = oc+0'(s), oc = (0.,0,0,..,0)

o Quantity of economic importance is Cov(dd}, dc;) = 02 + 0/~ where
GICF = V{O’C
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Price Consumption Ratio (1) - Total Wealth Portfolio

@ Price/Consumption ratio of total wealth portfolio is given by

PV 1 <p+k\75t>
G _P o+ k

o If S; is at average, then everything collapses to standard case

@ Decrease in risk aversion (increase in S;) pushes ratio up

@ The excess return is given by

dRM™W = ulW(S:)dt +c}" (S:)dB}, where
ug" = [+a(l—AS)] g™ (S:)
kYS;(1—AS;)a
TW — 1 t t .
or” (St) + Y5, 1 p o
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Price Consumption Ratio (2) - Figure 1
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Fic. 1.—Aggregate quantites. a, Statonary density functon of S, b, Price/consumption
ratio of the total wealth pordolio. ¢, Expected excess returns and voladlity of returns of the
total wealth portfolio, and the risk-free rate. d, Sharpe ratdo of the otal wealth poriolio.

T'he parameters used are those of able 1 below.
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PD Ratios and Expected Returns (1) - No Habit

o Without habit persistence, the price dividend ratio of ith asset is:
pi 1 iei
= i [1 + (PS,}
Di p+¢ P st

@ The expected excess return in turn is given by

F Dot
L+ (¢//0)(5/5)

DI
= bo + bl (St) P’

E.[dR]] =

@ Perfect linear relation between expected returns and dividend vyield.

@ Increase in relative share increases price dividend ratio/expected
return (more so if ¢'/p 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! S 5 5
Dy St t
. . N C
E[dR{] ~ by(Se)+bi(Se)=t+ bo(Se)—
Pt Pt
i Al P{“
Et [ddt] =~ mo(St, St) + mq (St) Di
t

" . DI - .
@ Intuition for this: 5 more sensitive to relative share changes and %
t t

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 flows include both dividends and share repurchases
Per capita consumption (NDS) from NIPA, deflated by PCE
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Empirical Evaluation (2) - Calibration of Preferences

TABLE 1
MopEL PARAMETERS AND MOMENTS OF AGGREGATE QUANTITIES

A, PREFERENCE PARAMETERS AND CONSUMPTION PARAMETERS

o Y k A o He O
04 RE! 16 20.00 79.59 02 .01

B. AccrEcaTE MOMENTS

Sharpe

E(R)  Vol(R) E(r) Vol(r) Ave(PC) Ratio
(1) (2) (3) (4) (5) (3]
Data 07 16 .01 .01 30 46
Model 07 .28 .01 04 30 31
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Empirical Evaluation (3) - Calibration of Cash Flows

C. Suare ProcESs

Horvath-
L3 W
(x1,000)  Cov (de,dd)
Industry (3) (1)

Construction

Railroads

Retail

Petroleum

Mining

Electrical equipment

Apparel

Machinery

Paper

Other transportation

artment stores

Transportation
cquipment

Manufacturing

Other

Fabricated metals

Financi

Chemical

Primary metals

—.10 07 16.70%

Market portfolio

Notx.—Panel A: Annualized preference and consumption process parumeters chosen (o calbrate the mean average
excess recurms,the verage price/consumpeion ratio, the average riskfree rate and i wolailiy, and he Sharpe raio of the

ket portfolio. Fanel B Exp rerurn of the market portolio, of returns of the marker
P, Vol cxpec ke . () G detaion o th ks e, Vol(), erags price/consumpion

o, Ave(PC): a1 Sharpe faio of the market pordolio. Panel C: Estmates of the lang:run mean, ¥, and the speed of

mean reversion 4, cash flow risk, &, and evvariance between dividend growth and consumpion growth, Cov (4, ey, for
each indusey. Industries are orlered, in this and subsequent bles, acconding 1o the parameter ¢! Col. 5 describes the
likelihood Fatio staisic for testng se null of no coimuegration 1. the allemaiive of cointegration with the prespecificd
cointegrating vecior as described in Horvath and Watson (1995). Al enirics in the tble are in anml uniss.

* Those industries for which the null of no cointegraten can be rejected at the | percent levl,

*= Those indusries for which the mull of no coiniegration can be rejecied at the 5 percent level

=% Those incustries for which the null of no contegration can be rejected at the 10 percent level.
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Empirical Evaluation (4) - Predictability of Dividend

Growth

@ Cash flow predictive regressions:

Ad{'prT = ,B; + [3£<Xt + €£’t+.[, T=14, or7 years
s pi

P
X, is >t or both
st Di

@ PD ratio is never significant when market dividends are used, and only
weakly when industries are used

@ The relative share is a strong predictor of dividend growth, with R?
up to 41 percent for market at the 7 year horizon

@ In individual regressions, relative share is significant predictor for 15
out of 20 industries, with R? above 30 percent in 10 cases
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Empirical Evaluation (5) - Predictability of Stock Returns

@ Augmented expected return regression:

) . . DI . C ,
_nl / t i t o
eerr = By + :BD/PE +‘BC/PE + €10, T=14, or7 years
t t
@ With market return, no significance for consumption price ratio, due
to very slow mean reversion of market

@ With industry returns, the consumption price ratio becomes
significant if mean reversion of dividends is quick

e R? for some industries jumps dramatically (e.g., from 3 to 37 percent
for mining) when this is included
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Dividends and

Empirical Evaluation (6) - Relation between

Return Predictability

TABLE 7
Source oF RETurN P

TABILITY

Horizon a, o o, (/1000 K
A Data: By vs. & and 6

387 (53) —481  (1.74) —15.36 (17.55) 13

11.38 (1.62) —16.14 (5.66) 3 (63.84) RE]

23.01 (3.02) —35.05 (10.58) 0 (132.86) 21
Bepvs. @' and 6

86 (.95) —22  (36.28) 04

276 (3.16) - 3 (111.26) 04

7.26 (3.84) —65.60 (159.60) 03

B. Simulations: 8, vs. &' and &'

378 (17 —3.62 (.66) 5.19 (9.67) 51

9.82 (4) —9.50  (1.75) 16.38 50

1126  (.51) -10.92 (2.09) 18.85 49
B vs. @ and &'

2,68 (.86) 315 02

6.73 (2.18) B.67 (1 02

787 (251) 9.06 (17.34) 01

Norre.—Panel A: The first panel reports the result of the cros-sectional regression of the predictive regression coefficient
B, (from tble 5) on the speed of mean reversion for the share, &/, and cash flow risk parameter, 01, (from mble 1). The
second panel in panel A reports the same quantities but for the predictive regression coefficient 82, Here 8, and f,,,,
diifepshe regression coefficients in the return predicubiliny regression

= B B ¢

for k=1, 4, 7 years,

where the dam are quarterly and the ssmple period is 1947-2001. Resulis are for the one-, four., and seven-year horizons.
Panel B: Same as panel A but for simulated data, which consist of 40,000 quaners of simulated dividend and consumpion

daa.
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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 vyield 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 influences predictability
of returns by the dividend yield
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