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1. Introduction

Differences in expected returns across assethanmsturally explained by
differences in risk and the risk premium is gergradbnsidered as reflecting the
ability of an asset to insure against consumptioctdiations (Sharpe, 1964;
Lintner, 1965; Lucas, 1978; Breeden, 1979).

Despite this, differences in the covariance ofrregland contemporaneous
consumption growth across portfolios have not pdaeebe sufficient to justify
the differences in expected returns observed itJtse stock market (Mankiw
and Shapiro, 1986; Breedenhal, 1989; Campbell, 1996; Cochrane, 1996; Lettau
and Ludvigson, 2001b).Additionally, Hansen and &tgn (1982) - for the
consumption-based models -, and Fama and Fren®2)1%r the CAPM -,
show that these models have considerable diffianlgupporting the differences
in a cross-section of asset returns.

As a result, the identification of the economicrees of risks is still an
important issue. According to canonical macroecandheory, aggregate
consumption reflects the optimal choices of a regméative consumer and can be
explained by changes in the risk-free rate of reamd in the information about
current wealth, future income, and future ratesetiirn. Whilst this theory is
supported by the unpredictability of consumptioovgth, several studies have
shown that predictable movements in aggregate copison growth are almost
uncorrelated with the risk-free rate of return amnel significantly correlated with
predictable changes in income, therefore, questgpits validity (Flavin, 1981,
Shiller, 1982; Hall, 1988; Campbell and Deaton,9)9®arker and Preston (2005)

find that precautionary savings are important fqlaining consumption



fluctuations. By its turn and in the spirit of Brardet al. (1991)* Parker and
Julliard (2005) highlight the role of the ultimatsk to consumption.

The literature in asset pricing has, thereforegdbr concluded that asset
risk premia are not explained by differences ik tcsconsumption, but instead
arise from inefficiencies of financial markets, &émariation in effective risk
aversion (Sundaresan, 1989; Constantinides, 19@pGell and Cochrane,
1999), in the joint distribution of consumption aamket returns or quite different
models of economic behaviour.

In addition, several papers tried to shed mord laghthis question and
many economically motivated variables have beerldged to capture time-
variation in expected returns and document longrteredictability? Cochrane
and Defina (1993) suggest that inflation has a tegjaffect on stock prices,
while Davis and Kutan (2003) refer that both inflatand output can predict
stock returns and volatility/Lettau and Ludvigson (2001a) show that the
transitory deviation from the common trend in canption, aggregate wealth and
labour incomecgay, is a strong predictor of asset returns, as lanpa expected
return to human capital and consumption growthnateoo volatile. Fernandez-
Corugedcet al. (2007) use the same approach but incorporatestagve price of
durable goods, whilst Julliard (2004) shows thatekpected changes in labour
income are important because of their ability &zkrtime varying risk premia.
The nonseparability between consumption and leisuoa the basis of the work
of Wei (2005), who argues that human capital resik generate sufficient
variation in the agent's risk attitude to produgei®y returns and bond yields with
properties close to the observed in the data. \(i¢éslast two papers emphasize

the role of human capital, others have focusedenmportance of the housing



market instead. Yogo (2006) and Piazatsil. (2007) emphasize the role of
nonseparability of preferences in explaining thertercyclical variation in the
equity premiunt. In the same spirit, Lustig and Van Nieuwerburgh0&) show
that the housing collateral ratio shifts the candil distribution of asset prices
and consumption growth and, therefore, predictamston stocks.

More recently, the focus has been directed towtlrelsmportance of long-
term risk. Abel (1999) and Bansal and Yaron (20w that differences in risk
compensation on assets mirror differences in tippgxre of assets' cash flows to
consumption. Bansai al. (2005) suggest that changes in expectations dbeut
entire path of future cash flows provide valuabl®imation about systematic
risk in asset returns.

Given the current state of the literature, oneasinthe following
questions: What are the major sources of riskdkplain asset returns? What is
the importance of long-term risk? Are we able toagate the predictability of
asset returns without relying on a specific desicnipof preferences?

In this paper, | follow Lettau and Ludvigson (20Daad Julliard (2004),
and use the consumer's budget constraint to daniekationship between stock
market returns, the residuals of the trend relatignamong consumption,
aggregate wealth, and labour incormay, and future labour income growth,
Moreover, | consider two additional sources of risiture changes in the housing
consumption sharey, and future consumption growth.

Then, I model the joint dynamics of changes inhtbesing consumption
share, consumption growth, wealth growth, inconmawn, asset returns,
consumption-wealth ratio and dividend-price ratstng a Vector-Autoregression

(VAR) framework, and obtain measures of expectatiarexpected long-run



changes in the major determinants of asset retufimgl that: (i) the
consumption-wealth ratio, expected changes in éualvour income, housing
consumption share and consumption growth, and ésgex-ante long-run real
returns strongly forecast future ex-post assetmsty(ii) shocks to future
consumption growth and to long-run real returnga@onsome predictive power
for ex-post asset returns; and (iii) unexpectedatian in future labour income
growth and in housing consumption share do notigréature ex-post asset
returns.

Moreover, this work suggests that agents' expectsitabout long-run risk
are important and that asset returns largely reftet information. The results
show that expectations of high future labour incpexpectations of high future
consumption growth, and expectations of low housmgsumption share are
associated with lower stock market returns, andl&ur income growth
expectations, low consumption growth expectatiorslaw non-housing
consumption share expectations are associatechigitier than average real
returns. Therefore, the succesdrotr, andirc as predictors of asset returns
seems to be due to their ability to track risk peer®n the other hand, shocks to
long-run expectations seem to play a negligible ed its forecasting power for
asset returns is, in general, very low.

The framework presented is sufficiently flexiblesltccommodate the
implications of a wide class of optimal models ohsumer behaviour. Its
advantage lies on the fact that it does not imposefunctional form on
preferences. It, therefore, shows that one canhgsmtertemporal budget

constraint and the forecasting properties of aormative VAR to generate the



predictability of many empirical proxies developedhe literature on asset
pricing.

The paper is organized as follows. Section 2 ptegée theoretical and
econometric approach. Section 3 describes theashat@resents the estimation
results of the forecasting regressions. Finallséttion 4, | conclude and discuss

the implications of the findings.

2. Theory and Econometric Approach

2.1 Deriving the Major Determinants of Asset Returns

If we defineW; as aggregate wealth (given by asset holdingshlosan
capital),C; as non-housing consumptiddy, as consumption of housing services,
PY as relative price of consumption of housing sewji§eas non-housing

consumption shareandR,+1 as the return on aggregate wealth between period

andt+1, the consumer's budget constraint can be writén a

Wt+1 = (1+ Rw,t+1)(Wt - Ct - Ptu Ut) = (1+ Rw,t+1)(Wt '%) (1)

Under the assumption that the consumption-aggregaddth is stationary
and imposing the transversality conditidmr(;, _., ,owi (Ci = W) =0,
wherep,, .= (W -C)/W < 1), Campbell and Mankiw (1989) show that equation

(1) can be approximated by Taylor expansion to get
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wherec:=logC, s:=logS w:=logW, andk, is a constant.

One can decompose the aggregate return on wealth as

Rw,t+1 = a)t Ra,t+1 + (1_ a)t)Rh,Hll (3)

where « is a time varying coefficient arfé, 1+1 is the return on asset wealth.
Following Campbell (1996), equation (3) can be agpnated as
rw,t = a)tra,t + (1' a)t)rh,t + kr ’ (4)

wherek; is a constanty is the mean oty andr, is the log return on asset

wealth. Moreover, one can approximate the log wedlth as
w, = ag, +(1-wh, +k,, (5)

whereg; is the log asset wealth akglis a constant.
Campbell (1996) and Jagannathan and Wang (1996¢ &gt the labour
income,Y;, can be considered as the dividend on human tagita he return to

human capital can then be represented by:

H t+1 + Yt+l

1+ Ry =2

(6)

t



Assuming that the steady state human capital-laim@ome ratio is constant

(YH = p;* -1, where 0 < 1),” equation (6) can be linearized to get

rh,t+1 = (l' ph)kh + ph (ht+1 - yt+1) - (ht - yt) + Ayt+11 (7)
wherer:=log(1+R), h:=logH, y:=logY, ky is a constant. Julliard (2004) shows

that imposing the transversality conditidimg, _, ,ohi (h;; = Yusi) =0), one can

write the log human capital to income ratio asadir combination of future

labour income growth and future human capital refur
ht Y = zpri;l(Ayui - rh,t+i) + kh- (8)
i=1
Replacing equation (4), (5) and (8) into (2), oeésg

C - —aB ~(L-a)(y, + D o BY) — D PubS + D PUAC, =

i=1 i=1 i=1
= C()Z Io\i/vra,t+i + (1_ w)Z(IO\IN - pti1_l)rh,t+i + k' (9)
i=1 i=1

wherek is a constant. Taking tinteconditional expectation of both sides, one

obtains



C-s~awr -(1-w)y, - (1-w) Etzpliw_lAyHi - Etzp\iNASHi + Etzp\i/vACHi =
i=1 i=1 i=1

cay, Iry cr Irc,

= GE, ) Pulag 1 +K, (10)

i=1

where:Ir, := Etz oy, represents the expected growth in future labour
i=1

income, this is, the labour income rigdg = Etz,o;vAst+i represents the
i=1

discounted expected change in the share of nons#gpasnsumption in total

consumption, this is, the composition risiG, := Etz,oivAct+i represents the
i=1

discounted expected growth in future consumptibis, i, the long-run

consumption riskp, == 1- a))Z(,ojv - p:}‘l)rhym, is a stationary component; and,
i=1

following Lettau and Ludvigson (2001a, 2001bgy, :=c, -S, —aB, -(1- W)y, .
When the left hand side of equation (10) is higinsumers expect high future
returns on market wealth. The term captures the expected long run wealth
effect of current and past labour income shocksemdigents expect an increase
of their labour income (hight;), the equilibrium return on asset wealth will be
lower as it reflects abundance of resources.cFhierm measures the contribution
of future changes in non-housing expenditure shbhesefore, capturing the
composition risk, which may contain valuable infation about future asset
returns. Thérc, term captures the contribution of future consuomptirowth.
Parker and Julliard (2005) measure the ultimates@mption risk by looking at

the covariance of an asset's return and consumgtawth cumulated over many



quarters. | follow the same idea and measure thg-ton consumption risk as the
expected present value of changes in consumptmwtlr Finally, equation (10)
shows that the consumption-wealth ratiay will also be a good proxy for
market expectations of future asset returps;. Based on equation (1@ay, Ir;,
cr;, andlirc; should carry relevant information about marketestations of future
asset returns, +i, and | test the forecasting power of these prod@asloped by
Lettau and Ludvigson (2001a), Julliard (2004), lBadnd Julliard (2005), and
Piazzeskt al. (2007). | do so by splitting consumption into hiogsand non-

housing components which constitutes the major tieqgafrom Julliard (2004.

2.2 Econometric Specification

In this section, | propose a method for analyzhmeydriving sources of risk
and their predictive power for asset returns. bfittst stage | follow Campbell
(1996) and Campbell and Shiller (1987, 1988) arelau¥ector Auto-Regression
(VAR) model to represent the law of motion for 8tate vector, exploiting the
restrictions imposed by the cointegration of congtiom, wealth and labour
income (Lettau and Ludvigson, 2001a). Once the \\@\Bstimated, it is possible
to compute long-run measures of the major variatigermining asset returns as
well as their innovations. In theecond stagd use the standard way to analyze
the predictive power for asset returns, that igtgesing the one-period ex-post
real returny, on the long-run measures computed before and krabwhe
beginning of period. If the coefficients on these variables are sigaiit, then
they are considered as good proxies for futuret assans.

This approach has some potential advantages oeetaihdard approach.

First, it is able to detect long-lived deviatiorfglee major determinants of asset

10



returns, avoiding the low power of single-periotlras regressions (Shiller,
1984; Summers, 1986). Second, it does not relynoopéimal behaviour model -
only on the intertemporal budget constraint - dhdrefore, it avoids the need of
imposing a functional form on preferences.

Although this methodology is based on the estinmatiba VAR, it
properly accounts for the extra information thatkeaparticipants have. This is
so because returns are included as one varialthe MAR, enabling the
generation of forecasts of consumption, non-housorgumption share, income,
wealth, and returns. Moreover, although one carohsérve everything that
market participants do, returns are observablesantmarize the market's
relevant information.

TheNx1 state vector; used in the first stage of the estimation procedur
is given byz ={As ,Aw,,Ac,,Ay,,r,,cay,,d, - p,}, and includes non-housing
consumption share growth, wealth growth, consumpgi@wth, labour income
growth, real returns on financial assets, consumngdiggregate wealth ratio, and
the dividend yield. The dynamics of the state vieate described by a Vector

Auto-Regressive Model (VAR):

2 = Az, +&, (11)
whereA(L) is a finite-order distributed lag operator, @i a vector of error
terms with innovation covariance matese]= 2.1

The dimensions af andA areNxN, whilst the dimensions dfandz are

NxT.
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The vectorz has the useful property that to forecast it aheaeriods

given the information se®, qne can simply multiply; by thek!" power of the

matrix A, that is,Et[z,,, |Q,]= Az . Itis possible, therefore, to define

cr, = Etgpmsm =e Al - A"z (12)
I = EépL‘lAym = 6,Al - p,A) ', (13)
Irc, = Etii;,pmcm =6,A - p, A7, (14)
Irdp, = Etgp;v(dm - p) =S A -0, A7, (15)

Irret, = Etizz,oivrt+i =g, Al -p,A "z, (16)

wheree, is thek™ column of an identity matrix of the same dimensisA. |
estimateA from the VAR in specification (11) and Appendix&oorts a summary
of the coefficient estimates.

After the estimation of the VAR, it is possibledrtract the current
innovations of the variables of major interesthia thodel and to use them to
compute a measure of the long-run innovationsefbeg, building proxies for

long-run unexpected changes in the housing shatabour income growth, in

12



consumption growth, in the price-dividend ratio ameéx-ante asset returns, that

is:

or = (A9),.. = (E, ~E.)Y piAs, = 6 A( - p,A) 7, (17)

i=1

Ire = (AY) = (E - Et—l)ipri]_lAyHi =e,All - oA, (18)

i=1

e, = (80),. = (B ~E) Y plAc, =eAl -p,A ¢ (19
lrdpt = (dp)too = (Et - Et—l)ip\i/v(dtﬂ - pt+i) = e7'A‘(| _IOWA)_th (20)

Irrett = (r)t,oo = (Et - Et—l)i Io\i/vrt+i = e5A(| _IOWA)_th’ (21)

i=1

where the subscripiio denotes current and future innovations. As a fatap, the

forecasting power of these proxies is estimatesirigle equation regressions.
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3. Expected Changes, Unexpected Shocks, and Asset

Returns

3.1 Data

In the estimations, | use quarterly, seasonallystdd data for U.S.,
variables are measured at 2000 prices and exprasteellogarithmic form of per
capita terms, and the sample period is 1954:1 4200’ he main data sources are
the Flow of Funds Accounts provided by Board of &@omers of Federal Reserve
System and Bureau of Economic Analysis of U.S. Bepent of Commerce. In
Appendix A, | present a detailed discussion of data

The definition of consumption includes nonduraldasumption goods
and services. Data on income includes only labacwme. The definition of total
wealth corresponds to net worth of households amprofit organizations, this
is, the sum of housing wealth and financial weditbusing wealth (or home
equity) is defined as the value of real estate bgldouseholds minus home
mortgages. Original data on wealth correspondécetid-period values.
Therefore, | lag once the data, so that the observaf wealth in t corresponds to
the value at the beginning of the perted. Finally, asset returns are measured
using the value weighted CRSP (CRSP-VW) marketmandex.

Figure 1 plots the time seriesa#dy, cr, Iry, Irc,, Irdpy, Irret; (based on the
expected forecasts generated by the VAR) and tuk sharket real returm;.* It
shows a multitude of episodes during which shacpeises in these proxies
precede large reductions in the real return addpilays interesting business

cycle patterns: (itay increases in recessions and falls in expansioms(ig cry,

Ir; andlrc, fall in recessions and increase in expansiorasdt shows thdtdp;
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does not seem to be a good predictor of futuremsfand this may be the result
of its high persistence. Finally, the patterrrodt;, that is, the proxy for the ex-
ante expected long-run returns capture relativedly thie pattern of the ex-post
returns, which suggests that, for small perturlatiaround the steady state, the
variables included in the VAR should capture mdgshe relevant information for

the asset returns.

[ PLACE FIGURE 1 HERE. ]

3.2 Consumption-Wealth Ratio

| start by examining the relative predictive powécay for real returns
over horizons spanning 1 to 4 quarters.

Lettau and Ludvigson (2001a) argue that fluctuationthe consumption-
aggregate wealth ratioay, summarize changes in expected returns and can be
used for predicting stock returns. The prefereriagevestors for a flat
consumption path over time leads them to "smoothteansitory movements in
the asset wealth. As a result, when asset retuensxpected to be higher in the
future, forward-looking investors increase consuaorpbut of current asset wealth
and labour income, allowing it to rise above itencoon trend with those
variables. More recently, Sousa (2009) shows tbhatuations in the
consumption-(dis)aggregate wealth ratiday, have superior forecasting power
due to its ability to track the changes in the cosifon of asset wealth (financial
versushousing wealth) and the faster rate of convergentiee coefficients to the

"long-run equilibrium" parameters.
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| analyze the forecasting powerady andcdayfor real returns. Following
Lettau and Ludvigson (2001a) and Sousa (2009) Idymamic ordinary least
squares (DOLS) to estimatay andcday. This econometric methodology allows
generatesayas cay := c; - 0.42w - 0.65y andcdayascday := c; - 0.29f- 0.17y
-0.60y, wherec;, yi, W;, fi andu; represent, respectively, nondurable consumption
of goods and services, labour income, aggregats aeslth, financial wealth and
housing wealth? 3

Table 1 reports a summary of the results. In thienasion of the
regressions of real returns, the dependent variatheeH-period log real return
on the CRSP-VW Index1 + ... + run. FOr each regression - with the
exceptions otayandcdayin Table 1 -, the tables report the estimates f@in®
regressions based on the expected long-run fose(@ahel A) and on the
unexpected long-run deviations (Panel B) and alaéigns include lag returns as
a regressot?

Panel A shows that cay has a significant forecggiower for future real
returns, particularly at 3 and 4 quarters horizevit) the adjusted R2 statistic
reaching 0.30, consistent with Lettau and Ludvig&fl©1a). In accordance with
Sousa (2009), Panel B shows tbdayperforms better: the coefficient estimates
are larger in magnitude and, for the same horizilvesadjusted R? statistic ranges
between 0.25 and 0.30. This suggests that thegtisgation of wealth into its
main components is an important source of risksdradild be taken into account

in the context of forecasting future asset retdrns.

[ PLACE TABLE 1 HERE. ]
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3.3 Long-Run Changesin the Composition of Consumption

In the standard consumption capital asset pricdBQAPM) model, stock
prices exhibit a business cycle pattern as a re$iuttvestors' concern with
consumption risk. In recessions, investors setlkg@oday to increase current
consumption, as they expect a higher future consomp

Yogo (2006) shows that when utility is nonseparafléurable and
nondurable consumption and the elasticity of stidgtn between the two goods
is high, then a fall in durable consumption is agsted with a rise in marginal
utility. *® The countercyclical pattern of the equity premisrexplained by the
sharp fall of durable consumption during troughsolwheads to low stock returns.
Piazzesket al. (2007) present a model where housing is modeBeghaasset and
as a consumption good. Households care about thpamtion risk, that is,
fluctuations of the relative share of non-housimghieir consumption basket, as
their preferences are nonsperable. Housing shardleerefore, forecast stock
returns. Finally, Lustig and Van Nieuwerburgh (2p@entify two channels
through which housing market shocks are transmitiebset markets: (i)
households become more exposed to idiosyncratmmeaisk when housing
prices decrease, as this leads to a destructioallateral; and (i) nonseparability
of preferences implies that investors try to heag@nst consumption
composition and rental price shocks. They showttiatatio of housing wealth to
human wealth is a good predictor of the returnstooks.

| analyze the forecasting power of housing shar@asset returns.
However, instead of imposing nonseparability off@mences, | use the
intertemporal budget constraint to derive a retegiop between the present

discount value of changes in housing share, craasdt returns. Moreover, while
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the focus of the previous literature was on thedasting power of housing share,
| focus in the long-run changes of the housingelrstead. Finally, with the

VAR estimated in Section 2.2, | estimate and complae forecasting power of
expected and unexpected changes in housing share.

Table 2 presents a summary of the results. Pasélovs that expected
changes in the housing share strongly forecastdutal returns, with the
adjusted R2 statistic ranging from 0.09 to 0.23dntrast, Panel B shows that
unexpected growth has only a small predictive pdiver adjusted R2 statistic
ranges between 0.01 and 0.02) and the root meamestarror (RMSE) is also
larger than in Panel A. In both regressions, treffament associated tor is
negative, consistent with the fact that a higihepresents a state of the world in
which returns on asset wealth are low.

This suggests that, in the one hand, expected elsandhe long-run
housing share are an important determinant ofretains. On the other hand,
unexpected variation in the long-run housing shiaxs not seem to play an
important role in the context of forecasting assairns. That is, while
fluctuations in the relative share of housing camehbusiness cycle properties, it
is mainly the expected component that is able teege stock price movements.
The reason lies in the observation that housingesisaa macroeconomic variable
with a high degree of persistent and, therefoss;hianges can largely be
forecasted by consumers. As a result, news abaungels in the composition of

consumption have a negligible content.

[ PLACE TABLE 2 HERE. ]
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3.4 Long-Run Labour I ncome Growth

Julliard (2004) derives an equilibrium relationwseén expected future
labour income growth - summarized by the varidbleand expected future asset
returns, using the consumer's budget constraimge&ations of high future labour
income growth are associated with lower stock reguin reflex of the abundance
of resources.

The author models labour income after performirggBbx-Jenkins
selection procedures over different ARIMA specifigas. In the present paper, |
use a different methodology in that expected arekpected labour income
growth rates are computed directly from the VARmated in Section 2.2.

Table 3 presents a summary of the results desgrthimforecasting power
of Ir: Panel A considers the expected long-run growtih@snajor explanatory
variable, while Panel B includes only the unexpedteg-run shocks. As in
Julliard (2004), the coefficient associatedrtes negative, therefore, suggesting
that a higHhr corresponds to a state of the world in which asteatns are low.
Moreover, it can be seen that expected growth Isagnéficant forecasting power
for future real returns, with the adjusted R? statiranging from 0.01 to 0.07. In
contrast, Panel B shows that unexpected growtmbgsedictive power. In sum,
expectations about long-run labour income growthleap explaining risk

premium.

[ PLACE TABLE 3 HERE. ]
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3.5 Long-Run Consumption Growth

Abel (1999) and Bansal and Yaron (2004) show tifégrént exposures of
the cash flows of assets to consumption explaferdihces in risk premium.
Similarly, Bansakt al. (2005) show that asset prices reflect the dis@alatlue
of cash flows and that changes in expectationstatasin flows are an important
ingredient of the compensation of asset risk. tngame line of reasoning, Parker
and Julliard (2005) measure the risk of a portfolyats ultimate risk to
consumption, that is, the covariance of its reamd consumption growth over
many subsequent quarters. That is, instead of hgokd the contemporaneous
covariance of return and consumption growth, ttb@s emphasize the
importance of the long-run in pricing risk.

The current paper is based on a similar argumethiainl focus on the
long-run consumption growtlrc. However, | do not assess the covariance
between asset returns and consumption growth,falyze the predictive power
of long-run changes in consumption for asset retunstead. Using the VAR
estimated in Section 2.2, | compute the expectedia unexpected long-run
consumption growth and use them as explanatorgbias in forecasting
regressions for real returns.

Table 4 presents a summary of the results: Pamehn&iders the expected
changes, and Panel B includes the unexpected chahgan be seen that the
both contain substantial predictive content foeassturns: while expected
changes forecast between 3% and 11% of futureetahs, unexpected changes
explain between 1% and 9% over the next 1 to 4tgrgarSimilarly, the RMSE is
slightly larger for unexpected variation than fapected changes in accordance

with the lower forecasting precision. The coeffitiassociated tlc is negative,
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implying that stocks are used as an hedge agadgsttive future consumption
shocks. Therefore, the findings reveal that noy exjpectations but also shocks
about long-run consumption growth can lead to irggdrmovements in stock

prices.

[ PLACE TABLE 4 HERE. ]

3.6 Long-Run Dividend-Price Ratio

A vast literature has documented the role of fimarindicators in
predicting asset returns, namely: (i) the ratioprafe to dividends or earnings
(Shiller, 1984; Campbell and Shiller, 1998; Famd Rrench, 1988); (ii) the ratio
of dividend to earnings (Lamont, 1998); (iii) tredative T-bill rate, that is, the 30-
day T-bill rate minus its 12-month moving averaGarhipbell, 1991; Hodrick
(1992); (iv) the default spread, that is, the ddéfece between the BAA and AAA
corporate bond rates (Fama and French, 1989)hé/erm spread, that is, the 10-
year Treasury bond yield minus the 1-year Treabond yield (Fama and
French, 1989); (vi) the dividend payout ratio (Laryd998). In contrast, Lettau
and Ludvigson (2001a) show that these predictorsad@onvey important
information about future asset returns.

| use the VAR estimated in Section 2.2 to build sueas of the long-run
dividend-price ratiolrdp, and test its forecasting power over differentizar
spans. Table 5 shows that the long-run dividengtite ratio does not indeed
contain explanatory power for real returns. Whajhmbe driving these results? It
is well known that the dividend-price ratio is adncial indicator that exhibits

strong persistence. As a result, a measure suctipahat captures the long-run
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changes in the dividend-price ratio will sufferrfirahe same lack of dynamics.
Consequently, it is not able to match the fluctuadithat characterize asset

returns.

[ PLACE TABLE 5 HERE. ]

3.7 Long-Run Asset Returns

Most of the literature on asset pricing aimed aldng proxies of asset
returns measure their forecasting power, relatiegnt with ex-post realized asset
returns. On the contrary, Favero (2005) tries ghight the differences between
ex-ante expected returns and ex-post realizedn®tiihe author derives a proxy
for the long-run expected returns using a VAR theludes asset returnsay,
consumption growth and asset returns. Long-run@rgereturns are computed
by re-estimating the VAR each point in time andigecting it forward for a long-
horizon.

As in Favero (2005), | compute a proxy for the etpd long-run asset
returnsjrret, using the VAR estimated in Section 2.2. HoweVaiso build a
measure of the innovation component of long-ruetasturns, that is, of the
shocks or news about future returns. Moreover,enmiié focus of Favero (2005)
IS on assessing the differences between ex-adtexapost returns and the
predictive power otay, | aim at analyzing the relative importance of éx@ected
and the unexpected components of future returgsmerating movements in
stock prices and, therefore, explaining risk premiu

Panel A of Table 6 shows that expected ex-ante-tangeal returns

strongly forecast future ex-post real returns, whitn adjusted R? statistic ranging
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between 0.07 to 0.28. Similarly, Panel B shows tim&xpected long-run real
returns also have some predictive power (as refieloy the R2 statistic, which
ranges between 0.01 and 0.05). This suggestsxpat&tions about long-run
asset returns seem to be more important than medrsving stock returns. This
empirical feature can be explained as follows. Bieptially reflecting asset
“fundamentals”, expectations about long-run assetrns explain most of the
variation that one observes in asset prices. ltrast) shocks to expectations tend
to be associated with temporary events, which effedl not last in a persistent

manner. As a result, they tend to marginally imparcasset prices.

[ PLACE TABLE 6 HERE. ]

3.8 A Look at the Composition of the Budget Constraint

The theoretical framework presented in Sub-Se@iarshows that one
can use the consumer’s intertemporal budget constoaderive a relationship
between future asset returns and consumption-weslth labour income risk,
composition risk and long-run consumption risk.

Accordingly, | have so far assessed the predigioxer of each factor
considered individually. In particular, | have diguished between the
informational content of their expected componastarvis the unexpected
portion.

| now discuss the joint predictive power of seve@hbinations of
different candidate factors. One should note, hawrethat because all empirical
proxies capture time-variation in future returnsl ane directly linked by the

intertemporal budget constraint, they may be co-enés a result, the statistical
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significance of each factor may be downward biagken different factors are
included in the same regression. Moreover, givanttie empirical proxies track
sources ofong-runrisk, one expects to find a stronger predictive/@oat longer
horizons.

Tables 7 and 8 provide a summary of the resultfoi@casting regressions
where different combinations of factors are inclidethe same specification. In
particular, lag returns and the consumption-wewtio, cay, are kept in the
baseline modéel’ Table 7 considers the expected changes, whileeTabéfers to
the unexpected changes.

The empirical findings are, broadly speaking, inelwith the results where
the informational content of a given factor waslgsed separately. In particular,
one can see that the consumption-wealth ratio esexg a major predictor of
future returns. The other empirical proxies alsotabute to explain stock returns
as the Rstatistic improves relative to the previous estiorat, while the RMSE
becomes smaller with their inclusion. Finally, gigns and magnitudes of the
coefficients associated with the different proxaes also in line with the

regressions where only one factor was considered.

[ PLACE TABLE 7 HERE. ]

[ PLACE TABLE 8 HERE. ]
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4. Conclusion

This paper follows Lettau and Luvigson (2001a) daltiard (2004) and
uses the representative consumer's budget corigtralarive an equilibrium
relation between the trend deviations among consompmaggregate wealth and
labour incomegay;, future labour income growtlr,, and expected future asset
returns. In addition, | consider two major sourokeask: expected future changes
in the housing consumption shace, and expected future consumption growth,
Irc. Then, | explore the predictive power of thesaaldes for future asset returns.

Instead of relying on a model of consumer behavibat explicitly
assumes a functional form for preferences, | usertertemporal budget
constraint to derive the major determinants of tastarns. Then, | explore the
forecasting properties of an informative VAR toldyroxies for the long-run
determinants of asset returns. Finally, the foriogpower of these proxies for
future asset returns is assessed and this is gsavay of indirectly testing the
assumptions about preferences considered in mamgalpnodels of consumer
behaviour.

Using a Vector Autoregressive System (VAR), | cotepmeasures of
expected and unexpected long-run changes of ther m@jerminants of asset
returns and find that: (day, cday, expected future labour income growth,
expected future changes in the composition of copgion, expected future
consumption growth, expected changes in ex-antgdon real returns strongly
forecast future asset returns; (ii) unexpected-lamgconsumption growth and
unexpected changes in ex-ante long-run real rettontin some predictive
power for asset returns; (iii) unexpected fututsola income growth and

unexpected changes in the housing share do natpfetlire asset returns; and
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(iv) neither expected nor unexpected changes idithédend price-dividend ratio
forecast asset returns.

Additionally, it is shown that expectations abaartd-run risk are
important determinants of asset returns: expectsitdd high (low) future labour
income growth, high (low) future consumption groydihd low (high) housing
consumption share are associated with lower (h)ghan average stock market
returns. The empirical proxiesy, cday, cr, Ir, andilrc are able to track the risk
premium and this explains their success as predictfoasset returns. On the other
hand, shocks to long-run expectations play a nijgigole in generating

movements in stock prices.
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Technology under Fellowship SFRH/BD/12985/2003.

References

Abel, A. (1999) "Risk premia and term premia in gexh equilibrium” Journal of

Monetary Economicst3, 3--33.

Bansal, R.; Yaron, A. (2004) "Risks for the longra potential resolution of

asset pricing puzzlesipurnal of Financg59, 1481--1509.

26



Bansal, R.; Dittmar, R. F.; Lundblad, C. T. (2006pnsumption, dividends, and

the cross section of equity returnddurnal of Finance60, 1639--1672.

Baxter, M.; Jermann, U. J. (1997) "The internatlaheersification puzzle is

worse than you think’American Economic Revie®7, 170--180.

Brainard, W. C.; Nelson, W. R.; Shapiro, M. D. (199The consumption beta

explains expected returns at long horizons", Yaiéversity, manuscript.

Breeden, D. T. (1979) "An intertemporal asset pganodel with stochastic
consumption and investment opportunitieurnal of Financial Economi¢g,

265--296.

Breeden, D. T.; Gibbons, M. R.; Litzenberger, R(1889) "Empirical tests of the

consumption-oriented CAPMJournal of Finance44, 231--62.

Campbell, J. Y. (1991) "A variance decompositionditmck returns"Economic

Journal 101, 157--179.

Campbell, J. Y. (1996) "Understanding risk and meétuwournal of Political

Economy 104, 298--345.

Campbell, J. Y.; Cochrane, J. (1999) "By force albilt a consumption-based

explanation of aggregate stock market behavidlatirnal of Political Economy

107, 205--251.

27



Campbell, J. Y.; Deaton, A. (1989) "Why is consuimpiso smooth?'Review of

Economic Studie$6, 357--373.

Campbell, J. Y.; Mankiw, N. (1989) "Consumptioncéme, and interest rates:
reinterpreting the times series evidence’'NBER Macroeconomics Annu@ds.)

Blanchard, O.; Fischer, S., MIT Press, Cambridgas$achussets, pp. 185--216.

Campbell, J. Y.; Shiller, R. J. (1987) "Cointegoatiand tests of present value

models",Journal of Political Economy95, 1062--1088.

Campbell, J. Y.; Shiller, R. J. (1988) "The divideprice ratio and expectations of

future dividends and discount factorReview of Financial Studie%, 195--228.

Cochrane, J. H. (1996) "A cross-sectional testnahaestment-based asset

pricing model” Journal of Political Economyl04, 572--621.

Cochrane, S. J.; Defina, R.H. (1993) "Inflation atyge effects on real stock

prices: new evidence and a test of the proxy efigpbthesis” Applied

Economics25(2), 263--274.

Constantinides, G. (1990) "Habit-formation: a resioh of the equity premium

puzzle",Journal of Political Economy98, 519--543.

28



Davis, N.; Kutan, A. M. (2003) "Inflation and outpas predictors of stock returns
and volatility: International evidenceApplied Financial Economi¢d.3(9), 693--

700.

Dunn, K.; Singleton, K. (1986) "Modelling the testructure of interest rates
under non-separable utility and durability of gdpd®urnal of Financial

Economics17, 27--55.

Eichenbaum, M.; Hansen, L. P. (1990) "Estimatingleis with intertemporal
substitution using aggregate time series dd@lrnal of Business and Economic

Statistics 8, 53--69.

Fama, E. F., French, K. R. (1988) "Permanent amghéeary components of stock

prices",Journal of Political Economy96, 246--273.

Fama, E. F.; French, K. R. (1992) "The cross-saatfoexpected stock returns”,

Journal of Finance47, 427--465.

Favero, C. (2005) "Consumption, wealth, the elagtaf intertemporal
substitution and long-run stock market returns"P&Eiscussion Paper No.

5110.

Fernandez-Corugedo, E.; Price, S.; Blake, A. (200fg dynamics of

consumers’ expenditure: the UK consumption ECM xédiconomic Modelling

24(3), 453--469.

29



Flavin, M. (1981) "The adjustment of consumptiorch@anging expectations

about future income'Journal of Political Economy89, 974--10009.

Hansen, L. P.; Singleton, K. J. (1982), "Generdlimstrumental variables
estimation of nonlinear rational expectations mst&conometrica50, 1269--

1286.

Hall, R. E. (1988) "Intertemporal substitution ionsumption”Journal of

Political Economy96, 339--357.

Hodrick, R. J. (1992) "Dividend yields and expecssuck returns: alternative

procedures for inference and measuremédVjiew of Financial Studig§, 357--

386.

Jagannathan, R.; Wang, Z. (1996) "The conditionsP® and the cross-section

of expected returnsJournal of Finance51, 3--54.

Julliard, C. (2004) "Labor income risk and assaimes”, Princeton University,

Primary Job Market Paper.

Lee, K. Y. (2008) “Causal relationships betweertlsteturns and inflation”,

Applied Economics Letterd5(2), 125-129.

Lettau, M.; Ludvigson, S. (2001a) "Consumption, ragate wealth, and expected

stock returns"Journal of Finance56, 815--849.

30



Lettau, M.; Ludvigson, S. (2001b) "Resurrecting (6¢CAPM: a cross-sectional
test when risk premia are time-varyingturnal of Political Economy109, 1238-

-1286.

Lettau, M.; Ludvigson, S. (2004) "Understandingntt@nd cycle in asset values:
reevaluating the wealth effect on consumptigkterican Economic Revie®4,

276--299.

Lettau, M.; Ludvigson, S. (2005) “tay’s as goodcay: reply”,Finance Research

Letters 2(1), 15--22.

Lin, C.-L.; Wang, M.-C.; Yin-Feng, G. (2007) “Expted risk and excess returns
predictability in emerging bond market&pplied Economics39(12), 1511--

1529.

Lintner, J. (1965) "The valuation of risky assets ¢he selection of risky

investments in stock portfolios and capital budgdReview of Economics and

Statistics 47, 13--37.

Lucas, R. E. (1978) "Asset prices in an exchanga@mny",Econometrica46,

1429--1445.

Ludvigson, S.; Steindel, C. (1999) “How importasithe stock market effect on

consumption?”FRBNY Policy Revievb(2), 29--51.

31



Lustig, H.; Van Nieuwerburgh, S. (2005) "Housingdlateral, consumption
insurance, and risk premia: an empirical perspettidournalof Finance 60,

1167--12109.

Mankiw, N. G.; Shapiro, M. D. (1986) "Risk and netuconsumption beta versus

market beta"Review of Economics and Statisti68, 452--59.

Pakos, M. (2003) "Asset pricing with durable goadd non-homothetic

preferences”, University of Chicago, manuscript.

Parker, J. A.; Julliard, C. (2005) "Consumptiork @&d the cross section of

expected returnsJournal of Political Economyl13, 185--222.

Parker, J. A.; Preston, B. (2005) "Precautionawrgpand consumption

fluctuations" , American Economic Revie@b5, 1119--1143.

Piazzesi, M.; Schneider, M.; Tuzel, S. (2007) "Hongsconsumption and asset

pricing”, Journal of Financial Economi¢c83, 531--569.

Poterba, J.; Summers, L. (1988) "Mean reversiastaok prices: evidence and

implications",Journal of Financial Economi¢22, 27--60.

Sharpe, W. (1964) "Capital asset prices: a thebrgaoket equilibrium under

conditions of risk" Journal of Financel9, 425--442.

32



Shiller, R. J. (1982) "Consumption, asset markats, macroeconomic

fluctuations”,Carnegie Mellon Conference Series on Public Policg, 203--238.

Shiller, R. J. (1984) "Stock prices and social dgyiws", Brookings Papers on

Economic Activity84, 457--510.

Sousa, R. M. (2009), "Consumption, (dis)aggregadalth, and asset returns”,

London School of Economics, mimeo.

Summers, L. H. (1986) "Does the stock market ratigimeflect fundamental

values?"Journal of Finance41, 591--601.

Sundaresan, S. M. (1989) "Intertemporally depengdesferences and the

volatility of consumption and wealthReview of Financial Studigg, 73--89.

Wei, M. (2005) "Human capital, business cycles asgkt pricing"”, Board of

Governors of the Federal Reserve - Division of MangeAffairs, Working Paper.

Yogo, M. (2006) "A consumption-based explanatioexpected stock returns”,

Journal of Finance61, 539--580.

33



Appendix

A. Data Description

Consumption

Consumption is defined as the expenditure in nadala consumption
goods and services. Data are quarterly, seasamdjlhgted at an annual rate,
measured in billions of dollars (2000 prices), @1 papita terms and expressed in
the logarithmic form. Series comprises the peri®d7t1-2005:4. The source is

U.S. Department of Commerce, Bureau of Economidysis NIPA Table 2.3.5.

Aggregate Wealth

Aggregate wealth is defined as the net worth ofskbolds and nonprofit
organizations. Data are quarterly, seasonally &efjust an annual rate, measured
in billions of dollars (2000 prices), in per capigams and expressed in the
logarithmic form. Series comprises the period 1252006:1. The source of
information is Board of Governors of Federal Rese8ystem, Flow of Funds

Accounts, Table B.100, line 41 (series FL152090Q05.

After-Tax Labor Income

After-tax labor income is defined as the sum ofgvand salary
disbursements (line 3), personal current trangfeeipts (line 16) and employer
contributions for employee pension and insurancdd$uline 7) minus personal
contributions for government social insurance (B4¢, employer contributions
for government social insurance (line 8 ) and taXeses are defined as: [(wage

and salary disbursements (line 3)] / (wage andgdiabursements (line 3)+
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proprietor' income with inventory valuation and italbconsumption adjustments
(line 9) + rental income of persons with capitahsomption adjustment (line 12)
+ personal dividend income (line 15) + personaii@st income (line 14))] *
(personal current taxes (line 25)]. Data are quigtteeasonally adjusted at annual
rates, measured in billions of dollars (2000 pricesper capita terms and
expressed in the logarithmic form. Series comprisegeriod 1947:1-2005:4.
The source of information is U.S. Department of @uarce, Bureau of Economic

Analysis, NIPA Table 2.1..

Asset Returns

The proxy chosen for the market return is the valaghted CRSP
(CRSP-VW) market return index. The CRSP index ideRiINYSE, AMEX and
NASDAQ, and should provide a better proxy for mareturns than the Standard
& Poor (S&P) index since it is a much broader measData are quarterly,
deflated by the personal consumption chain-weightddx (2000=100) and
expressed in the logarithmic form. Series comprisegeriod 1947:2-2004:4.
The source of information is Robert Shiller's wéb:s

http://www.econ.yale.edu/~shiller/data.htm

Population

Population was defined by dividing aggregate réegpasable income (line
35) by per capita disposable income (line 37). Ragaquarterly. Series comprises
the period 1946:1-2001:4. The source of informatsod.S. Department of

Commerce, Bureau of Economic Analysis, NIPA Table 2
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Price Deflator

The nominal wealth, after-tax income, consumptang interest rates
were deflated by the personal consumption expereddibain-type price deflator
(2000=100), seasonally adjusted. Data are quartgdsies comprises the period
1947:1-2005:4. The source of information is U.Sp&rément of Commerce,

Bureau of Economic Analysis, NIPA Table 2.3.4.¢lih

Inflation Rate

Inflation rate was computed from price deflatoat®are quarterly. Series
comprises the period 1947:2-2005:4. The sourcefofmation is U.S.
Department of Commerce, Bureau of Economic AnalysiBA Table 2.3.4, line

1.

Interest Rate ("Risk-Free Rate")

Risk-free rate is defined as the 3-month U.S. Jueabills real interest
rate. Original data are monthly and are conveteal quarterly frequency by
computing the simple arithmetic average of thragseoutive months.
Additionally, real interest rates are computedhasdifference between nominal
interest rates and the inflation rate. The 3-mah®. Treasury bills real interest
rate' series comprises the period 1947:2-2005d ttz source of information is

the H.15 publication of the Board of Governorshef Federal Reserve System.

36



B. Vector-Autoregression (VAR) Estimation

Table B1: Estimates from Vector-Autoregressions (VAR).

Independent Equation
Variable As Aw, Ac Ay, e cay d-p
As., 0.443* -1.886* -0.670** -0.916 -8.303 0.717 0.039
(5.889) (-2.818) (-2.319) (-1.474) (-1.376) (1.422) (0.660)
Aw, g -0.000 -0.019 -0.009 -0.038 0.146 0.024 0.002
(-0.063)  (-0.556) (-0.585) (-1.192) (0.477) (0.929) (0.577)
Ac, -0.059* 0.585* 0.280* 0.583* 1.138 -0.345** 0.002
(-2.712) (3.010) (3.329) (3.228) (0.649) (-2.355) (0.130)
Dyer 0.017%** 0.132 0.080** -0.111 -0.577 0.096 0.006
(1.799) (1.580) (2.213) (-1.428) (-0.766) (1.532) (0.822)
fe1 0.001 0.212* 0.011* 0.020* -0.045 -0.091* 0.001
(1.002) (25.924) (3.247) (2.666) (-0.606)  (-14.743) (1.284)
cay, -0.007*** -0.036 -0.026*** -0.024 1.153* 1.004* -0.008*
(-1.830)  (-1.137) (-1.930) (-0.821) (4.040) (42.182) (-2.982
Oes - pa -0.003 0.055** -0.075* -0.048**  -0.667* -0.067* 1.005*
(-1.034) (1.955) (-6.199) (-1.853) (-2.631) (-3.165) (40&p9
R? [0.16] [0.80] [0.20] [0.08] [0.07] [0.91] [0.91]

This table reports the estimated coefficients fiéeator-Autoregressions (VAR).
Symbols *, **, *** represent, respectively, sigréince level of 1%, 5% and 10%.

Newey-West (1987) corrected t-statistics appeaanenthesis.

The sample period is 1954:1 to 2004:1.
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C. Notation: Current and Long-Run Innovations

Table C1: Notation: current and long-run innovations.

Label Definition Expression
Current Innovations
(As) As-Era[As] e1'é
(Ay) Ayr-Erq[Ay{] e4'&
(AC) Ac-Erq[Ac] €'t
(dp) O-pr-Eca[di-pi] e7'&
(N re-Eva[ry] Es'¢t
Long-Run Innovations .
(AS)., CRLI) WIS er'A(l-pwA) &
(Ay) (B ~E.)3 0y, eyA(l-prA) &
(AC) (E ~E)Y A, es'A(l-puh) &
’OO © - ’ -1
(dpy, (ETEIXRAE. R &rA(l-pwh) &
(r)t © (Et - El—l)Zjl:p\Leri e‘:"A(I- pWA)-l(t?t

The subscript denotes current innovations.
The subscript,co denotes current and future
innovations.
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Figures

Figure 1: Time series of cayt, cr, Irc, Irdp, Irret and real returns.
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All series are normalized to standard deviations.

The sample period is 1954:1 to 2004:1. Shaded aesaste NBER recessions.
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Tables

Table 1: Forecasting real returns usiogy andcday.

Forecast Horizoi
Regressor 1 2 3 4
Panel A: Real Returns, usiogy
cay-1 1.164* 2.325* 3.381* 4.329*
(t-stat) (4.55) (4.47) (4.56) (4.94)
Adjusted Rz [0.08] [0.16] [0.24] [0.30]
RMSE 0.082 0.115 0.133 0.146
Panel B: Real Returns, usinday
cday., 1.549*  3.055* 4.360* 5.434*
(t-stat) (4.98) (4.87) (4.98) (5.27)
Adjusted Rz [0.10] [0.18] [0.25] [0.30]
RMSE 0.082 0.113 0.132 0.145
Symbols *, ** and *** represent significance at &o1
5% and 10% level, respectively.
Newey-West (1987) correctetatistics appear in
parenthesiSRMSEstands for root mean squared error.
The sample period is 1954:1 to 2004:1.

Table 2: Forecasting real returns usiog

Forecast HorizoH

Regressor 1 2 3 4
Panel A: Expected Changes
Cr1 -17.308* -32.280* -43.503* -55.694*
(t-stat) (-3.92) (-4.04) (-4.19) (-4.60)
Adjusted R? [0.09] [0.15] [0.18] [0.23]
RMSE 0.083 0.115 0.138 0.153
Panel B: Unexpected Changes
Cri1 -16.906***  -27.621***  -28.088 -33.344
(t-stat) (-1.70) (-1.88) (-1.54) (-1.55)
Adjusted R? [0.02] [0.02] [0.01] [0.01]
RMSE 0.085 0.124 0.152 0.173

Symbols *, ** and *** represent significance at &15% and 10% level,
respectivelyRMSEstands for root mean squared error.

Newey-West (1987) correctedtatistics appear in parenthesis.

The sample period is 1954:1 to 2004:1.
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Table 3: Forecasting real returns usiing

Forecast HorizoH

Regressor 1 2 3 4
Panel A: Expected Changes
Iriq -1.818** -3.484** -5.452* -7.251*
(t-stat) (-2.28) (-2.27) (-2.63) (-2.88)
Adjusted R? [0.01] [0.03] [0.05] [0.07]
RMSE 0.086 0.123 0.148 0.167
Panel B: Unexpected Changes
Iriq -1.650 -2.588 -6.236 -12.717*
(t-stat) (-0.65) (-0.68) (-1.39) (-2.85)
Adjusted R? [0.00] [0.00] [0.00] [0.03]
RMSE 0.086 0.126 0.152 0.172

Symbols *, ** and *** represent significance at &15% and 10% level,
respectivelyRMSEstands for root mean squared error.

Newey-West (1987) correctedtatistics appear in parenthesis.

The sample period is 1954:1 to 2004:1.

Table 4: Forecasting real returns usiing.

Forecast HorizoH

Regressor 1 2 3 4
Panel A: Expected Changes
Irct.a -2.009* -3.957* -5.950* -7.897*
(t-stat) (-2.80) (-2.88) (-3.20) (-3.40)
Adjusted R? [0.03] [0.05] [0.08] [0.11]
RMSE 0.085 0.122 0.146 0.164
Panel B: Unexpected Changes
Irceq -4.593*** -7.662 -13.640* -24.252*
(t-stat) (-1.69) (-1.62) (-2.48) (-4.09)
Adjusted R? [0.01] [0.01] [0.03] [0.09]
RMSE 0.086 0.125 0.150 0.166

Symbols *, ** and *** represent significance at &15% and 10% level,
respectivelyRMSEstands for root mean squared error.

Newey-West (1987) correctedtatistics appear in parenthesis.

The sample period is 1954:1 to 2004:1.
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Table5: Forecasting real returns usiindp.

Forecast HorizoH

Regressor 1 2 3 4
Panel A: Expected Changes
Irdpt-1 0.123 0.242 0.325 0.381
(t-stat) (1.09) (1.10) (1.05) (2.00)
Adjusted R? [0.00] [0.00] [0.00] [0.00]
RMSE 0.086 0.125 0.152 0.174
Panel B: Unexpected Changes
Irdpt-1 0.335 1.409 1.669 1.419
(t-stat) (0.46) (1.30) (1.43) (1.04)
Adjusted R? [0.00] [0.00] [0.00] [0.00]
RMSE 0.086 0.125 0.152 0.175

Symbols *, ** and *** represent significance at &15% and 10% level,
respectivelyRMSEstands for root mean squared error.

Newey-West (1987) correctedtatistics appear in parenthesis.

The sample period is 1954:1 to 2004:1.

Table 6: Forecasting real returns usilmget.

Forecast HorizoH

Regressor 1 2 3 4
Panel A: Expected Changes
Irreti, 0.128* 0.257* 0.377* 0.486*
(t-stat) (4.46) (4.36) (4.41) (4.75)
Adjusted R? [0.07] [0.14] [0.21] [0.28]
RMSE 0.075 0.145 0.135 0.148
Panel B: Unexpected Changes
Irdpt-1 0.176 0.289*** 0.493** 0.720*
(t-stat) (1.63) (1.84) (2.22) (2.55)
Adjusted R? [0.01] [0.01] [0.03] [0.05]
RMSE 0.086 0.125 0.150 0.170

Symbols *, ** and *** represent significance at &15% and 10% level,
respectivelyRMSEstands for root mean squared error.

Newey-West (1987) correctedtatistics appear in parenthesis.

The sample period is 1954:1 to 2004:1.
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Table 7: Forecasting real returns using different proXegected changes).

Forecast Horizo

1 2 4
[ 0.015 -0.016 -0.014 -0.125  12B.  -0.163*  -0.485**  -0.346**  -0.244*  -0.255** -(B51**  .0.727**
(t-stat) (0.19) (-0.25) (-0.22) ea) (-1.30) (-1.97) (-1.95) (-2.54) (-1.84) (-1.95) (-3.43) (-2.06)
cay., 0.509  1.103** 1,068 2200%*  2.141%  2.327%*  §.049%  4.123%*  3,994%* 3891t  4.333¢x 8628
(t-stat) (0.93) (3.96) (3.67) (3.84) 0.15) (4.43) (2.15) (3.20) (4.25) (3.97) (4.92) 10.
g Cles -10.86 -3.410
2 (t-stat) (-1.13) (-0.20)
o Ir s -0.593 -1.203 -3.225
> (t-stat) (-0.67) (-0.71) (-1.32)
x IrCes -0.651 -1.234 -2.948
(t-stat) (-0.78) (-0.75) (-1.23)
Irdpes 0.125 0.246 0.389
(t-stat) (1.21) (1.29) (1.28)
Irret,. -0.226 -0.440 -0.507
(t-stat) (-1.24) (-1.40) (-1.09)
Adjusted R [0.09] [0.08] [0.08] [0.09] [0.09] [0.16] [0.16] [a6] [0.17] [0.17] [0.29] [0.31] [0.31] [0.31] [oc3
RMSE 0.082 [0.083] 0.083 0.082 0.082 0.114 0.115 0.114 .11 0.114 0.146 0.145 0.145 0.145 0.145

Symbols *, ** and *** represent significance at &15% and 10% level, respectiveRMSEstands for root mean squared error.
Newey-West (1987) correctétatistics appear in parenthesis. The sample ¢p&ih954:1 to 2004:1.
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Table 8: Forecasting real returns using different proxiesefpected changes).

Forecast Horizoi

1 2 4
la -0.002 -0.043 -0.037 -0.002 -0.096 -0.136 0211 240 -0.049 -0.349**  -0.407***  -0.118 -0.032 -0.219 -0.519%**
(t-stat) (-0.02) (-0.39) (-0.32) (-0.02) (-0.89) (-1.28) 8%5) (-1.06) (-0.43) (-2.34) (-3.03) (-0.68) (013  (-1.69) (-2.72)
cay., 1.089%  1.168%*  1.165%*  1.181F*  1.287%*  2.252%%  2348F* D 306%*  2.380%%  2.608%*  4.424%% 4] 88%*  3.9095%*  4.306%* 4 655%%*
(t-stat) (4.19) (4.36) (3.90) (4.49) (4.12) (4.42) (4.32) () (6.58) (6.25) (4.94) (4.65) (4.17) (5.05) ®.4
- Cles -6.631 -6.361 8.423
2 (t-stat) (-0.69) (-0.51) (0.57)
o Ireq 0.159 1.048 -6.232*
> (t-stat) (0.07) (0.30) (-1.84)
12 Irces 0.005 1.796 -8.480*
(t-stat) (0.00) (0.33) (-1.67)
Irdpe.s 0.533 1.809* 2.158*
(t-stat) (0.87) (2.14) (2.07)
Irret,., -0.085 -0.259 -0.226
(t-stat) (-0.73) (-1.60) (-1.09)
Adjusted R [0.08] [0.08] [0.08] [0.08] [0.08] [0.16] [0.16] [a6] [0.18] [0.17] [0.30] [0.30] [0.30] [0.31] [0C3
RMSE 0.083 0.083 0.083 0.083 0.083 0.115 0.115 0.115 1301 0.114 0.146 0.145 0.145 0.145 0.146

Symbols *, ** and *** represent significance at &15% and 10% level, respectiveRMSEstands for root mean squared error.
Newey-West (1987) correctétatistics appear in parenthesis. The sample ¢p&ih954:1 to 2004:1.
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Notes

! These authors show that CCAPM performs relatibelyer than the CAPM at
longer horizons.

2 See, for example, Fama and French (1988), Poterth&ummers (1988), Lettau
and Ludvigson (2001a, 2004).

3 Lin et al.(2007) also analyze the issue of predictabilitpsset returns in the
context of emerging bond markets. In contrast, (28€8) finds that the
correlation between unpredictable stock returnsuamptedictable inflation is low.
* Pakos (2003) argues that there preferences araaronthetic.

C,
Ct + F)tUUt l

®>Thatis, S, =
® The assumption that human capital is includedygregate wealth explains why
labour income does not appear explicitly in thigawmpn.

" Baxter and Jermann (1997) calibrité! = 4.5%, which implieg, = 0.955. In

the current paper, | sgt,= pn= 0.95, although results do not significantly change
for different values.

8 It can be shown that - § corresponds to the definition of consumption of
nondurable goods and services including housingcges. Denote by"® the

log consumption of nondurable goods and servicgsdimg housing services,

c,, the log consumption of nondurable goods and seswexcluding housing

services, andi, the log consumption of housing services. We catewr

G = =log(C,) ~log(S) =log(C,) ~log( =log(C, +R’U,) =10g(C;®) =¢®.

Ct
t+P"U,
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® Note that one could also split consumption insaion-durables and durables
components as in Yogo (2006). In this case, thewmer's budget constraint

(equation (1)) could be written as:

Wt+1 = (1+ Rw,t+1)(Wt - C{\‘D - PtDDt) = (1+ Rw,t+1)(Wt '(S::W)’
whereW, represents aggregate weal@},” is non-durables consumptidd, is

durables consumptiorR® is the relative price of durables consumpti@rs the

non-durables consumption share, &3d.1 is the return on aggregate wealth
between periotlandt+1.

9 The selected optimal lag length is 1, in accordaaith findings from Akaike
and Schwarz tests. However, the results are ngilderio different lag lengths.
1 Real returns are constructed as the differenaedset the CRSP-VW market
return index and the inflation rate. The time sedee standardized to have unit
variance and smoothed to facilitate the reading.

12| estimatecay andcday using dynamic OLS with 4 lags and leads. For lyevi
| only report the estimates of the coefficientsoassted with (dis)aggregate
wealth and labour income in the cointegrating vecto

¥ Ludvigson and Steindel (1999) suggest that the malrgropensity to consume
out of stock market wealth was larger in the |l&eesties and early eighties. As a
result, the estimation alyandcdayusing different sub-samples could
potentially improve the precision of the estimapagdameters in the cointegrating
relationships. Nevertheless, Lettau and Ludvig2®9%) emphasize that the
difficulty with this procedure is that it can alstsongly understate the predictive
power of the regressor, making it difficult foayandcdayto exhibit forecasting

power when the theory is true.
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4 This is because the consumption-(dis)aggregatéhwesio is computed using
the DOLS approach, while the remaining empiricabqes that capture time-
variation in asset returns are built upon the VAdRraach. By doing so, | keep
consistency with the work of Lettau and Ludvigsg2@Qla), which makes results
comparable. Moreover, while the consumption-wegdtio helps explaining
future returnger se in the other factors it is tHeng-runvariation that has
informational content and their construction regsithe use of the VAR
framework.

1> The predictive impact afdayon future returns is economically larger than that
of cay. in the one-period ahead regressions, the poimate of the coefficient
oncdayis about 1.549 for real returns and only 1.16thencase ofay. Thus, a
one-standard-deviation increasectay (standard deviation is 0.019) leads to,
approximately, a 82.07 basis points rise in theeetgd real return on value
weighted CRSP index, this is, a 3.32% increas@ anaual rate. On the other
hand,cayitself has a standard deviation of about 0.02®Jymg that a one-
standard-deviation increaseday leads to, approximately, a 50 basis points rise
in the expected real return on value weighted CR8&X, this is, a 2.02%
increase at an annual rate.

'8 Dunn and Singleton (1986) and Eichenbaum and htefi€90) also find
evidence against separabilility of preferences thigtdoes not help pricing risk.
"Whencayis replaced bgdayin the several specifications, the results slightly

improve in terms of prediction of asset returng,dre qualitatively similar.
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