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Abstract

On an international post World War II dataset, we use an iterated GMM pro-
cedure to estimate and test the Campbell-Cochrane (1999) habit formation model.
In addition, we analyze the predictive power of the surplus consumption ratio for
future asset returns. We find that, although there are important cross-country
differences, for the majority of countries in our sample the model gets empirical
support in a variety of different dimensions, including reasonable estimates of risk-
free rates, and the model dominates the time-separable power utility model in terms
of pricing errors. Further, for the majority of countries the surplus consumption
ratio captures time-variation in expected returns. Together with the price-dividend
ratio, the surplus consumption ratio contains significant information about future
stock returns, also during the 1990s. Finally, in most countries the surplus con-
sumption ratio is also a powerful predictor of future bond returns.
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1 Introduction

Rumors of the death of the consumption based capital asset pricing model (C-CAPM)
have been widely exaggerated.! Throughout the 1980s asset pricing tests of the time
separable power utility model provided direct evidence against the ability of the con-
sumption based asset pricing model being able to capture the behavior of asset returns
(See Hansen and Singleton, 1982). Indeed, Mehra and Prescott (1985) note that the re-
turn on equity in excess of the risk-free rate is greater than that which can be explained
by the standard consumption based asset pricing model with a reasonable degree of risk
aversion. However, the development of alternative approaches which either relax the
assumption of separation between states (Epstein and Zin, 1989, 1991) or abandon the
time-separability constraint allowing habit formation (Abel, 1990; Constantinides, 1990;
Campbell and Cochrane, 1999) breathed new life into the consumption based asset pric-
ing model. Subsequent empirical tests have proved to be more supportive, resuscitating
the C-CAPM, and leading Chen and Ludvigson (2006) to argue that within the equilib-
rium consumption based framework, habit formation models are the most promising and
successful in describing aggregate stock market behavior.

In this paper we provide fresh international evidence on the pricing and predictability
of asset returns.? First, in order to provide motivation for the surplus consumption ratio
as a predictor variable, we investigate the performance of the Campbell and Cochrane
(1999) habit formation specification compared to the benchmark time separable power
utility model. By adding the surplus consumption ratio to the standard C-CAPM with
power utility, Campbell and Cochrane show by calibration that their habit formation
model accounts for a number of stylized facts on the US stock market, including time-
varying expected returns. The model implies that individuals slowly develop habits for
high or low consumption such that the price of risk (risk-aversion) becomes time-varying
and counter-cyclical: when consumption is well above habit in cyclical upswings, the price
of risk is low leading to low expected returns and high asset prices. In contrast, when
consumption is close to habit, the price of risk is high leading to high expected returns and
low asset prices. However, there is scant evidence using non-US data on the performance
of the Campbell-Cochrane model.? Indeed, even with US data many studies employ the
calibrated values from the original study rather than re-estimating and testing the model
empirically.* We address this lack of international evidence by estimating the Campbell-
Cochrane model using a post World War II sample of nine countries. We use an iterated

'With apologies to Mark Twain.

?Li and Zhong (2005) investigate the ability of consumption based asset pricing models with habit
persistence to both predict and explain the cross section of international stock returns however their
focus is whether the model holds in the context of world market integration.

3Engsted, Mgller and Tuong (2007) estimate the Campbell-Cochrane model on Danish data. However,
other international evidence (Hyde and Sherif, 2005; Hyde, Cuthbertson and Nitzsche, 2005; Li and
Zhong, 2005) employs US calibrated values when applying the model to non-US samples.

4For example, Li (2001, 2005) employs the calibrated values rather than estimating the parameters
of the model. Tallarini and Zhang (2005), Fillat and Gardutio (2005), Garcia et al. (2005) estimate
the model with limited success while Mgller (2007) estimates and reports supportive evidence for the
specification.



GMM approach where, in each iteration, a new time-series for the surplus consumption
ratio is generated, which is then used to obtain the moment conditions of the model.
We find that, although there are important cross-country differences, for the majority
of countries in our sample the Campbell-Cochrane model is not rejected statistically,
dominates the time-separable power utility model in terms of Hansen and Jagannathan
(1997) pricing errors, and produces economically plausible parameter values, including
reasonable values for the risk-free rate.

Next, using the same international sample, we provide evidence on the power of the
surplus consumption ratio as a predicator variable for returns. It is a well established
fact of empirical finance that stock returns are predictable. Evidence that aggregate
valuation ratios such as the dividend yield, dividend-price ratio, and earnings-price ratio
or financial/monetary variables such as the term premium or relative interest rate can
account for the time variation in expected returns is provided by Fama and French
(1988, 1989), Campbell and Shiller (1988a, 1988b), Campbell (1991) and Hodrick (1992).
However, the documented inability of the dividend yield to capture time variation during
the 1990s has resulted in the emergence of a number of new predictor variables. For
instance, Boudoukh et al. (2007) argue that the net payout ratio is more appropriate
than the dividend yield since it captures more accurately the extent of distributing cash
to shareholders and show that it has greater ability to predict future returns.

Alternatively, many of these new predictors are linked to macroeconomic factors such
as consumption, labor income, and output demonstrating the strong links between the
financial and real sectors of the economy. From the representative consumer’s budget
constraint, Lettau and Ludvigson (2001a, 2001b) show that the consumption-wealth
ratio, cay, contains information about future returns.” Further, Santos and Veronesi
(2006) introduce a labor income-consumption ratio which predicts US returns well both
independently and in addition to the price-dividend ratio. Julliard (2007) argues that
the consumption-wealth ratio should be combined with expected future labor income
growth to predict future US returns, demonstrating not only that expected changes
in labor income have high predictive power for future returns but that together the
consumption-wealth ratio and expected changes in labor income explain much of the
variation in the cross-section of returns. Using the Campbell-Cochrane habit persistence
model directly, Li (2001) examines the forecasting power of the surplus consumption
ratio in addition to the consumption-wealth ratio for US stock returns, documenting
that the surplus consumption ratio contains incremental information not incorporated in
the consumption-wealth ratio. Additionally, Mgller (2007) provides evidence for a cross-
section of US returns suggesting the surplus consumption ratio has strong predictive
abilities, demonstrating incremental power over both the dividend yield and the net
payout ratio. Focusing on output rather than consumption, Rangvid (2006) advocates
the adoption of a price-output variable and provides evidence that it explains more of
the time variation in expected returns than either the price-earnings or price-dividend
ratios and performs as well as cay for US returns. Rangvid (2006) also provides evidence

>The consumption-wealth ratio is measured as the residuals of the cointegrating relationship between
log consumption, log asset wealth and log labor income.



on an international sample, showing that the ability of the price-output ratio to predict
returns is robust outside the US.

Here we examine predictability using annual data over the post World War II period
up to 2004. Given the debate regarding disappearing predictability in the 1990s we
also report results for a shorter sample that ends in 1990. We demonstrate that the
surplus consumption ratio significantly predicts future stock returns in the majority of
countries. To check the robustness of this result we examine bivariate regressions with
alternative predictors. We consider the traditional return predictors, price-dividend ratio
and the term spread in addition to the price-output ratio. We show that the ability of
the surplus consumption ratio to predict future returns is not diminished by including
these additional predictors. In particular, the surplus consumption ratio together with
the price-dividend ratio contains significant information about future stock returns in
most countries and, interestingly, the predictive power remains statistically significant
during the 1990s. Furthermore, the surplus consumption ratio is shown to be a powerful
predictor of future bond returns in most countries. This is also robust to the inclusion of
alternative predictor variables. In general, the countries in which the surplus consumption
ratio is a useful return predictor are the same that get most empirical support in the GMM
estimations. Thus, our analysis implies that, although there are clear cross-country
differences, for many countries several of the implications of the Campbell-Cochrane
model are supported empirically.

The remainder of the paper is set out as follows. Section 2 describes the consumption
based asset pricing models. Section 3 provides details on the GMM estimation of the
models while section 4 gives details of the data and section 5 reports the empirical results.
Section 6 concludes.

2 The models

In the consumption based asset pricing framework the representative agent makes con-
sumption and investment decisions to maximize expected lifetime utility. This maximiza-
tion problem implies the following first order condition that all correctly priced assets
must satisfy:

Ei[Rip1 M) =1 (1)

R; ;. is the real gross return of investing in asset 7 at time ¢ and selling it at time ¢ + 1,
and M;,, is the stochastic discount factor:

U' (Cii1)
My =0——F7- 2
where § is the subjective time discount factor, C; is real consumption, and U’ (-) is
marginal utility. To observe the stochastic discount factor the representative agent’s

utility function has to be specified. With standard CRRA utility,
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U(C) = 3
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where v is the coefficient of relative risk aversion, the stochastic discount factor equals:
Ci1\

M, 1 =96 4

=0 (% ()

Inserting (4) in (1), the expected excess return can be approximated as:

(5)

Empirically the consumption based CRRA model has run into trouble because the covari-
ance between stock returns and consumption growth is too low to explain the historically
high excess return on stocks, unless the degree of risk aversion v is extremely high. In
addition, even if an extremely high value of v is accepted it would imply an implausi-
bly high real risk-free rate. Assuming that consumption growth is iid and lognormally

distributed, log (Cé—tl> ~ N (g,0?), the log real risk-free rate is:

C
Ei[Ri1] — Rfﬂ R YCov; {R t+1}

it+1s T
t

rp = 108 (5) + 79— 570" (6)
Thus, the real risk-free rate is very sensitive to the mean consumption growth for high
values of 7. Consequently, the standard specification cannot solve the equity premium
puzzle without running into a risk-free rate puzzle. Furthermore, the standard model
also faces a return predictability puzzle. Expected returns vary counter-cyclically over
the business cycle (Fama and French, 1989), but the consumption covariance with returns
is too smooth to account for time-variation in expected returns (Ferson and Harvey, 1993;
Li, 2001). New consumption based models have been developed to solve these puzzles. In
what follows we present the habit persistence model of Campbell and Cochrane (1999).

The utility function in the Campbell-Cochrane model is specified as follows:

(Cy — X))t =1
|t
where X; is an external habit level of consumption. With this specification the surplus
consumption ratio, S; = C*axt, becomes a business cycle variable that is high in cyclical
upswings and low in cyclical downturns such that relative risk aversion, 7/S;, moves
counter-cyclically. Rather than specifying a process for the habit, X;, Campbell and
Cochrane specify a process for the log surplus consumption ratio, s; = log (S;), to ensure
that consumption is above habit at all times. The log surplus consumption ratio is

modeled as a stationary first-order autoregressive process:

U(Ct,Xt) - y Ct > Xt (7)

6See Cochrane (2006) for derivations.



St+1 = (1 — ¢) S+ ¢St + A (St) Vt+1 (8)
where 0 < ¢ < 1 is the habit persistence parameter, 5 is the steady state level of s;, and
A (s;) is the sensitivity function that determines how innovations in consumption growth
vi11 influence s;;1. The consumption growth process is given by:

ANcip1 = g+ Vg1, Vi1 ~ niid (0, 03) (9)

where ¢; = log (C}), and ¢ is the mean consumption growth. The sensitivity function
A(s¢) is specified as follows:

1 - )
A(sy) = §\/1 —2(s;—3) if sy g Smax (10)
0 otherwise

where

-2

(1-S57), 3=log(9)

N | —

g:amlﬁ, SmaXEE—F

Specifying A (s;) in this way implies a constant real risk-free rate. Using the stochastic
discount factor,

St+1 Ct+1 -
M p—
t+1 5( St Ct ) )

and assuming lognormality of consumption growth, the log real risk-free rate is:

(11)

ry=—log(8) + 79— 5 (1 - ¢) (12)

Since relative risk aversion is no longer measured by v but as v/S;, the Campbell-
Cochrane model avoids a sensitive relationship between the real risk-free rate and the
mean consumption growth rate and allows high relative risk aversion without facing a
risk-free rate puzzle.

The expected excess return can be approximated as:

Cﬂ (13)

Ei[Rii1] — Ry = v [1+ X (s1)] covy |:Ri,t+1a o
t

which states that expected excess returns move counter-cyclically with s; since A (s;)
is decreasing in s;. Thus, in contrast to the CRRA model, the Campbell-Cochrane
model accounts for counter-cyclical time-variation in expected returns despite smooth
consumption covariance with returns.

Campbell and Cochrane (1999) calibrate their model to postwar US data from 1947
to 1995 and find that the model explains a number of stylized facts for the US stock
market, including stock return predictability. Instead we use an iterated GMM approach
to estimate the model, which we describe in the next section.



3 GMM estimation of the models

We estimate and test the CRRA model and the Campbell-Cochrane model using the
GMM technique of Hansen (1982). From the first order condition (1), we obtain the
following moment conditions:

E{(Ryy1Mir (0) = 1) @ Z,] =0 (14)

where R;.; is a vector of selected test assets, Z; is a vector of instrument variables
observable at time ¢, and 6 is a vector of parameters to be estimated. When estimating the
power utility model and the Campbell-Cochrane model, M, () is given by respectively
(4) and (11), where 6§ = (§,7)" in both cases. Using the sample counterpart of (14),

Z (ReyiMia (0) = 1) @ Zi] = 0 (15)

we estimate € by minimizing the quadratic form:

g1 (0) Wgr (0) (16)

As weighting matrix, W, we use the identity matrix, I, to give equal weight to all test
assets, c.f. Cochrane (2005).

To estimate the Campbell-Cochrane model we need to take some initial steps to
observe the S; process. Following Campbell and Cochrane (1999) we estimate the persis-
tence parameter, ¢, as the first-order autocorrelation parameter for the log price-dividend
ratio. This is feasible since in the model the surplus consumption ratio is the only state
variable, whereby the log price-dividend ratio will inherit the dynamic properties from
the surplus consumption ratio. The mean consumption growth rate, g, and the volatility,

0., are estimated from (9). We choose an initial value of + to obtain S = o, /1—'_L¢ and set

sy = 5 = log (?) at t = 0. From the chosen parameter values, we obtain the s; process
recursively. Given s;, S; is obtained as exp (s;). Using this S; process we minimize (16)
to get estimates of 9 and . The estimate of v is used to generate a new S; process and
we repeat this procedure until convergence of 4 and ~.

The asymptotic covariance-matrix of the GMM estimator 0 is provided by Hansen
(1982) as (for W = 1I):

Var(d) = %(d’[d)ld’ISId(d’Id)l (17)

where d = dgr(0)/00', and the spectral density matrix S =37 E[ gr(0)gr—;(0)] is
estimated using the Newey and West (1987) estimator with a Bartlett kernel. To evaluate
the model fit we use Hansen’s J-test of overidentifying restrictions:



I =Tor(@) [Varler®)] " o) (18)

where Var(gT(a)) = 2 (I—d(d'Id)*d'I)S(I—d(d'Id)~*d'I) is singular and hence inverted
using the Moore-Penrose pseudo-inversion. Jp has an asymptotic x? distribution with
degrees of freedom equal to the number of moment conditions minus the number of
parameters.

The J-test provides a statistical test whether the moment conditions for a given model
are significantly different from zero. As a supplement to the J-test we use Hansen and
Jagannathan’s (1997) distance measure that provides a useful economic measure of the
model fit. The Hansen-Jagannathan distance is given by:

N

HJ = [E(Mia(6) R — 1/ (E(Ri Riy) " EQMa (0)Riy — D]F (19)

HJ gives the minimum distance from the stochastic discount factor of a given model
to the set of true stochastic discount factors that price assets correctly. It is a measure
of the maximum percentage pricing error associated with a given model and hence gives
a comparable measure of model misspecification. To compute the asymptotic standard
error of the estimate of (19), we follow the procedure in Hansen et al. (1995).

4 Data and summary statistics

We study the G7 countries (Canada, France, Germany, Italy, Japan, the UK and the
US) and two smaller countries (Belgium and Sweden). We select these countries on the
basis of data availability. Our samples of annual observations begin between 1948 and
1955, depending on the country, and end in 2004. We measure consumption as private
total consumption from IMF International Financial Statistics and adopt the Campbell
(2003) beginning of period timing assumption that consumption during year ¢ takes
place at the beginning of year t. Nominal consumption is converted to real units using
the consumer prices indices from IMF International Financial Statistics. Real per capita
consumption is obtained using the population numbers from Global Financial Data. We
obtain returns on stocks, long-term (10 year) bonds, and short-term (3 month) bonds
from Global Financial Data. The only exception is the US, where we use stock returns
from the CRSP index including NYSE, AMEX and NASDAQ firms. All return series
are deflated using consumer price indices from IMF International Financial Statistics.
As instrument variables in GMM estimations, we use the price-dividend ratio (Global
Financial Data), the price-output ratio (the output series are from IMF International
Financial Statistics), and the term spread between long-term bonds and short-term bonds
(from Global Financial Data).

Table 1 provides summary statistics for the real gross return on equity, long-term
bonds and short-term bonds in each of the nine countries. The reported statistics are



consistent with the stylized facts for international equity and bond markets over the past
half century. Mean real stock returns range from 7.2% (Italy) to 11.1% (Sweden) with the
return on short-term bonds between 1.0% (Japan) and 3.1% (Belgium) implying that the
average equity premium ranges from 4.3% in Belgium to 9.7% in Sweden. The average
long-term real bond returns are between 2.1% (Sweden) and 4.6% (Germany).

5 Empirical results

Table 2 reports the estimated mean consumption growth rate, g, the standard deviation
of the consumption growth rate, 0., and the persistence parameter ¢ (based on the
first-order autocorrelation coefficient for the log price-dividend ratio). These parameters
are used to obtain an initial estimate of the S; process to be used in the subsequent
iterated GMM procedure. Annual real consumption growth ranges from 2.0% to 3.6%,
with standard deviation from 2.0% to 2.9%. The estimates of ¢ indicate a high degree
of persistence, consistent with previous studies.

The consumption based framework implies that returns are negatively correlated with
the stochastic discount factor. Table 3 reports such correlations for the nine countries,
where we have imposed various values for v, and the parameter values from table 2, in
generating the stochastic discount factors. As seen, almost all correlations are negative
for both stock and bond returns and for both models. This implies that in a qualitative
sense both the standard CRRA model and the Campbell-Cochrane model fit stock and
bond returns across countries. In the rest of the paper we analyze in more detail whether
the models also fit the data quantitatively, i.e. by formal estimation and testing of the
models, by comparison of pricing errors, and by testing for return predictability.

5.1 GMM estimates and tests

Table 4 shows GMM results for the CRRA model and the Campbell-Cochrane model for
each of the nine countries in our sample. The models are estimated on moment conditions
of excess stock returns, excess long-term bond returns, and gross returns on short-term
bonds. The instrument variables are a constant and the price-dividend ratio.

For the CRRA model, the estimates of the constant relative risk aversion, v, have the
correct sign, but the estimates tend to be quite imprecise. Consistent with other studies
such as Hansen and Singleton (1982) and Mehra and Prescott (1985), the 7 estimates
are extremely high ranging from 16.94 (Belgium) to 85.01 (Sweden). Furthermore, the
estimates of the subjective time discount factor, ¢, are all greater than 1, which shows
that the time-separable power utility model is unable to solve the equity premium puzzle
without facing a risk-free rate puzzle. Although the estimates of § and v seem econom-
ically implausible, the J-test of overidentifying restrictions does not statistically reject
the model at conventional significance levels. However, this may be due to low power of



the test.”

For the Campbell-Cochrane model, the estimates of the utility curvature parameter,
v, vary considerably across countries from 3.01 in Belgium to 30.27 in France, implying
an average value of risk aversion, v/S, of 21.86 in Belgium and 77.66 in France. As
with the CRRA model, the v estimates are in most cases statistically insignificant. The
estimates of the time discount factor, d, are less than 1 (except for Japan) and statistically
significant. For France, Germany and the UK, however, the § estimates are somewhat low.
Despite the cross-country differences, the J-test does not reject the Campbell-Cochrane
model in any country. Again, this may be due to low power of the test.

The above findings are robust to a number of robustness checks. Table 5 shows that
the use of an expanded set of instruments (a constant, the price-dividend ratio, the price-
output ratio, and the term spread on bonds) gives similar results as in table 4. In general,
different combinations of instrument variables do not change the main results. We have
also tried different combinations of moment conditions of returns on stocks, short-term
bonds, and long-term bonds, but it does not have any substantial effect on the main
results. For some countries consumption growth is better described as an AR(1) process
rather than a random walk, but specifying consumption growth as an AR(1) process does
not change the main results either (details are available upon request).

Tables 4 and 5 show that the implied risk-free rates vary a lot across countries and
models. Focusing on Table 5, for the CRRA model the implied r; is reasonable for
Belgium, Canada, Italy, and the US. For the Campbell-Cochrane model, reasonable r¢
values are obtained for the same four countries and also for Japan and Sweden. However,
for France, Germany and the UK, the r; values are clearly not economically plausible.
Thus, for six out of nine countries the Campbell-Cochrane model produces plausible
time-discount factors together with low and positive risk-free rates despite of high average
risk-aversion.

5.2 Hansen-Jagannathan distances

In this section, we estimate the Hansen and Jagannathan (1997) distance that provides
a measure of the maximum percentage pricing error associated with a given model and
hence is suitable for direct model comparisons.

Table 6 provides estimates of the Hansen-Jagannathan distance for the Campbell-
Cochrane model and the CRRA model using the estimates of v from table 4. The dis-
tances are estimated using excess stock returns, excess bond returns, and gross returns on

"The identity matrix is used as weighting matrix in the estimations. If instead the statistically
optimal weighting matrix is used (the inverse of the covariance matrix of the sample orthogonality
conditions), the results are qualitatively similar to the results for the CRRA model in table 4, except
that the parameters are estimated more precisely, as expected. For the Campbell-Cochrane model, using
the statistically optimal weighting matrix does not lead to convergence with positive values of « in the
GMM iterations, a problem also faced by Garcia et al. (2005). Thus, we restrict attention to the case
with W = 1.



short-term bonds. The table shows that the Campbell-Cochrane model yields somewhat
lower pricing errors than the time-separable model in the majority of countries. The
improvement in performance is most naturally associated with the Campbell-Cochrane
model’s ability to allow for time-varying risk aversion, and with the model’s ability to
generate reasonable risk-free rates with plausible values of the time discount factor, in
contrast to the CRRA model. Indeed, for France and the UK, where the GMM results in
the previous section did not support the Campbell-Cochrane model, Hansen-Jagannathan
pricing errors are larger for the Campbell-Cochrane model than for the CRRA model.
For the remaining countries the Campbell-Cochrane model dominates the CRRA model,
although pricing errors in the magnitude of 20-30 percent, as seen from Table 6, are still
economically significant.

The evidence in this and the previous subsection give mixed results regarding the
consumption based framework’s ability to explain international asset returns. The CRRA
and Campbell-Cochrane models are not rejected statistically at conventional significance
levels, and for the Campbell-Cochrane model parameter estimates are in most cases not
economically implausible, although the estimates have high sampling uncertainty, and
the Hansen-Jagannathan measure does indicate economically important pricing errors
also for this model. In the remaining part of the paper we investigate the Campbell-
Cochrane model in another dimension, by analyzing whether the surplus consumption
ratio contains useful information about future returns.

5.3 Time-varying expected returns

The Campbell-Cochrane model implies that the surplus consumption ratio captures time-
varying expected returns. When consumption is well above habit in cyclical upswings,
relative risk aversion and expected returns on risky assets are low. In contrast, when
consumption is close to habit in cyclical downturns, relative risk aversion and expected
returns on risky assets are high. To test this feature of the Campbell-Cochrane model,
we run predictability regressions of returns on stocks and bonds with the surplus con-
sumption ratio as predictor. Moreover, since the Campbell-Cochrane model implies that
the surplus consumption ratio is the only state variable in the economy, it should capture
all relevant information about time-varying expected returns. We test this implication
of the model using bivariate predictability regressions with the surplus consumption ra-
tio and alternative return predictors. The benchmark stock return predictor is the log
price-dividend ratio, pd; (Campbell and Shiller, 1988; Fama and French, 1989; Hodrick,
1992). The price-dividend ratio is used as proxy variable for the surplus consumption
ratio to estimate the persistence parameter ¢ and, hence, the Campbell-Cochrane model
implies a one for one relationship between these two variables. We also include two al-
ternative predictors, the price-output ratio (Rangvid, 2006), and the term spread, which
is a traditional predictor of stock and bond returns (Fama and French, 1989; Campbell
and Shiller, 1991).

Figure 1 plots the surplus consumption ratio, s; (based on the g, . and ¢ estimates
from table 2, and the 7 estimates from table 4), and the price-dividend ratio. Both series
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are in logs and standardized to have mean 0 and variance 1. The figure shows that the
two series tend to move together, but in many countries they become less connected from
the beginning of the 1990s and onwards. In fact, up to 1990 s, and pd; are positively
correlated (except in Japan), but the correlations are reduced by including data up to
2004. As an example, for the US the correlation between s; and pd; up to 1990 is 0.54
which is reduced to -0.06 for the whole sample. This indicates a deteriorating performance
of the Campbell-Cochrane model in recent years (as already anticipated by Campell and
Cochrane (1999) themselves who note a poor fit for their model at the end of their sample
period). Thus, it will be interesting to see whether the predictive ability of the surplus
consumption ratio deteriorates by including data after 1990.8

5.3.1 Stock return predictability

To examine whether the surplus consumption ratio is able to track time-varying expected
stock returns, table 7 reports results of predictability regressions of 1-year ahead log
real stock returns, rg;;1, with the log surplus consumption ratio, s;_;, as predictor:
rsi41 = €+ Bgsi—1 + e41. The log surplus consumption ratio is lagged twice relative
to returns because we use Campbell’s (2003) beginning of period consumption timing
convention. We report both the standard Newey and West (1987) corrected t-statistics
and the Hodrick (1992) t-statistics, which Ang and Bekaert (2007) recommend due to
better small sample properties. The upper panel reports the full sample results up to
2004, and the lower panel reports the sub sample results up to 1990. The table shows
that the surplus consumption ratio is negatively related to future stock returns, such that
low surplus consumption ratio’s in cyclical downturns predict high future stock returns.
However, the predictive power varies strongly across countries. Based on the t-statistics
and adjusted R?, the surplus consumption ratio has low predictive power in Canada,
France, Germany, Japan, and the UK. On the other hand there is statistical evidence of
stock return predictability in Belgium, Italy, Sweden, and the US (and also France if the
sample is restricted to end in 1990).

Next, to compare the surplus consumption ratio’s predictive power for future stock
returns with alternative predictors, we use in turn the price-dividend ratio, the price-
output ratio, and the term spread in bivariate predictability regressions together with
the surplus consumption ratio. Throughout the predicted variable is the 1-year ahead
log real stock return and the predictors are in logs and standardized to have mean 0 and
variance 1.

Table 8 shows that the surplus consumption ratio does not drive out the price-dividend
ratio in bivariate predictability regressions of future stock returns. Based on the Hodrick
t-statistics for the full sample, the price-dividend ratio is a significant stock return pre-
dictor in Belgium, Canada, France, the UK, and the US at the 5% significance level,
and in Germany, Italy, and Sweden at the 10% level. The price-dividend ratio is not a

8 As a further check on the time-series movements of the surplus consumption ratio, we have correlated
it with Hodrick-Prescott filtered GDP. In each of the nine countries the correlation is positive, and
strongest for Belgium, Canada, Sweden, and the US (details are available upon request).
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significant predictor of stock returns in Japan. The surplus consumption ratio remains
a significant predictor in Belgium, Italy, Sweden, and the US. Furthermore, the predic-
tive power of the surplus consumption ratio is strengthened in bivariate predictability
regressions with the price-dividend ratio, such that the surplus consumption ratio signif-
icantly predicts stock returns also in Canada and France, which was not the case in the
univariate predictability regressions. For the sub sample that ends in 1990, the surplus
consumption ratio drives out the price-dividend ratio in Belgium and Italy, whereas the
price-dividend ratio drives out the surplus consumption ratio in Canada, the UK, and the
US. In France and Sweden both predictors are significant at the 10% level based on the
Hodrick (1992) t-statistic. Neither the price-dividend ratio nor the surplus consumption
ratio predict stock returns in Germany or Japan. The overall conclusion is that both
predictors have significant forecasting ability for future stock returns in the majority of
countries and, interestingly, they remain significant when including data from the 1990s,
which is surprising in light of the findings in other recent studies.

Turning to bivariate predictability regressions of future stock returns with the surplus
consumption ratio and the price-output ratio, py;, as predictors, table 9 shows that the
price-output ratio does not bring much additional information about future stock returns
relative to the surplus consumption ratio. The exceptions are the UK and the US, but
otherwise the price-output ratio is not significant in bivariate predictability regressions
with the surplus consumption ratio. Similarly, the term spread, T'F RM,, is generally not
significant in bivariate predictability regressions with the surplus consumption ratio, cf.
table 10.

The overall impression from the results so far is that the surplus consumption ra-
tio significantly captures time-varying expected stock returns in Belgium, France, Italy,
Sweden, the US, and to a lesser extent Canada, but not in Germany, Japan, and the UK.
Furthermore, the surplus consumption ratio appears to be a stronger stock return predic-
tor than the price-output ratio and the term spread. However, the surplus consumption
ratio does not consistently drive out the price-dividend ratio in bivariate predictabil-
ity regressions, which suggests that the surplus consumption ratio does not capture all
relevant information about future stock returns.

5.3.2 Bond return predictability

The basic version of the Campbell-Cochrane model does not generate time-varying ex-
pected returns on bonds since bond returns at all maturities are equal to the constant
risk-free rate. However, Wachter (2006) extends the model such that the surplus con-
sumption ratio captures counter-cyclical time-variation in both stock and bond returns.
We analyze this extended version of the model by running predictability regressions of
1-year ahead log real bond returns with the log surplus consumption ratio as predictor.
Table 11 shows that, indeed, high surplus consumption ratios predict low future bond
returns. As with stock returns, the ratio significantly predicts bond returns in Belgium,
Canada, France, Italy, Sweden, and the US. Once again, the surplus consumption ratio
does not have predictive power in Germany, Japan and the UK.

12



The most often used predictor for bond returns is the term spread. In table 12 we in-
clude this variable together with the surplus consumption ratio in bivariate predictability
regressions. The table shows that the surplus consumption ratio is a better bond return
predictor than the term spread for the majority of countries. The main exception is
the US, where the term spread seems to drive out the surplus consumption ratio as a
significant predictor.

There is growing body of literature about return predictability on both stocks and
bonds. However, a common limitation to returns predictors is that they only contain
information about either future stock returns or future bond returns. Interestingly, we
find that the surplus consumption ratio captures predictive patterns in both stock and
bond markets. Our findings therefore support the extended version of the Campbell-
Cochrane model in which expected returns on stocks and bonds move counter-cyclically
with the surplus consumption ratio.

6 Concluding remarks

Consumption based models with habit persistence, and in particular the Campbell and
Cochrane (1999) model, is at present one of the leading frameworks within the equilibrium
based paradigm to explain financial market returns and how they vary over time and
across assets. The Campbell-Cochrane model has the intuitively appealing implication
that risk-aversion moves counter-cyclically, and the model implies return predictability
based on the surplus consumption ratio.

Most previous analyses using the Campbell-Cochrane model have been on US data,
and in the few existing international studies using the model, the calibrated parameter
values from the original US study are employed in the analyses. In the present paper we
have analyzed the Campbell-Cochrane model on an international dataset in which, for
each country, we have used an iterative GMM procedure to formally estimate and test the
model. In addition, based on the parameter estimates, we have constructed time series
for the surplus consumption ratio in each country, which we have used as a predictor
variable in predictability regressions for stock and bond returns.

We find that there are large cross-country differences in the Campbell-Cochrane
model’s ability to explain financial market returns. Clearly the model does not give
a perfect description of the data in any of the countries, which is of course not surprising
given the highly stylized nature of the model. However, for the majority of countries
(Belgium, Canada, Italy, Sweden and the US) the Campbell-Cochrane model gets em-
pirical support in a variety of different dimensions: Economically plausible estimates of
preference parameters and the risk-free rate, time-varying counter-cyclical risk-aversion,
and statistically significant return predictability for both stocks and bonds based on the
surplus consumption ratio (and in the ‘right’ direction, i.e. increasing (decreasing) con-
sumption relative to habit during economic up(down)turns predicts lower (higher) future
returns). For another group of countries (Germany and the UK), however, there is not
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much empirical support for the Campbell-Cochrane model. For a third group of countries
(France and Japan), the results are mixed.

Thus, there seems to be important cross-country differences in how habit persistence
affects equilibrium pricing in the financial markets. We leave a deeper investigation into
the nature of these cross-country differences for future research.
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8 Tables and figures

Sample RS RLB RSB

BEL 1953-2004 1.078 1.043 1.031
(0.186)  (0.080) (0.023)

CAN 1948-2004 1.075 1.035 1.020
(0.159) (0.086) (0.029)

FRA 1952-2004 1.096 1.038 1.020
(0.255)  (0.091) (0.030)

GER 1952-2004 1.094 1.046 1.018
(0.257)  (0.077) (0.019)

ITA 1952-2004 1.072 1.042 1.020
(0.281) (0.140) (0.032)

JAP 1955-2004 1.093 1.043 1.010
(0.268)  (0.123) (0.036)

SWE 1950-2004 1.111 1.021 1.014
(0.249)  (0.069) (0.035)

UK 1952-2004  1.099  1.030  1.018
(0.240) (0.070) (0.032)
US 1948-2004  1.093  1.027  1.012

(0.173)  (0.097) (0.021)

Table 1. Summary statistics.

The table shows average real gross returns on stocks, Rg, long-term bonds, R g, and
short-term bonds, Rsp. Standard deviations are in parentheses.
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g o8 o
BEL 0.021  0.025 0.900

(0.004) (0.069)
CAN 0020 0.022 0.935
(0.004) (0.050)
FRA  0.023 0.024 0.878
(0.004) (0.070)
GER  0.030 0.029 0.741
(0.005) (0.109)
ITA 0.034 0.025 0.801
(0.004) (0.052)
JAP 0.036 0.027 0.941
(0.008) (0.038)
SWE  0.020 0.020 0.829
(0.003) (0.064)
UK 0.022 0.021 0.822
(0.003) (0.084)
Us 0.020 0.020 0.944
(0.003) (0.053)

Table 2. Estimates of g, 0., and ¢.

The table shows estimates of the mean log consumption growth rate, g, the standard
deviation of the log consumption growth rate, o., and the persistence parameter, ¢, og
the log price-dividend ratio. Standard errors are in parentheses.

19



¥ 1 3 5 7 2 5 10 25
Campbell-Cochrane CRRA
BEL R —0.08 —0.06 —0.05 —0.03 —0.07 —-0.06 —0.05 —0.01
¢B 0.03 —-0.19 —-0.25 —0.28 —-0.14 -0.17 —-0.21 —-0.28
CAN R —-034 —-0.34 -0.34 -0.33 -0.31 —-0.32 -0.32 —-0.33
R¢p —039 —-0.36 —-0.35 —0.34 —-0.31 -0.32 —-0.33 —-0.34
FRA Rg —0.28 —-0.25 —-0.26 —-0.24 —-0.10 -0.11 -0.11 -0.12
RS 5 0.07  0.03 0.00 —-0.02 0.03 0.03 0.03 0.02
GER Ry —-0.38 —-040 -0.38 —0.37 —0.46 —-0.44 -0.42 -0.37
R¢p —-0.11 -0.14 -0.15 -0.17 —-0.01 —-0.02 —-0.03 —-0.06
ITA R —-024 -0.29 -0.28 -—-0.27 —-0.29 —-0.29 —-0.28 —0.28
Rfp —-012 -0.21 —-0.22 -0.22 —-0.19 -0.19 -0.20 -0.20
JAP R —-042 -0.35 -0.33 -0.31 —0.34 —-0.34 —-0.34 —-0.28
¢ —0.03 —-0.04 —-0.06 -0.07 —-0.17 —-0.18 —-0.20 —-0.24
SWE Rg —-0.15 —-0.19 -0.18 -0.17 —-0.25 —-0.24 -0.23 —-0.20
Rty —-024 -0.19 -0.17 -0.15 —0.20 —-0.20 -0.20 -0.20
UK RS —-0.14 -0.17 -0.19 -0.20 —0.21 -0.21 -0.21 -0.20
RSy —049 —-045 —-0.43 —-0.43 —0.51 —0.51 —-0.51 —-0.49
US Ry —-040 -0.39 -0.36 —0.33 —-0.40 —-0.36 —0.30 —0.18
R¢p —036 —-0.33 —-0.32 —-0.32 —-0.34 —-0.32 —-0.30 —-0.26

Table 3. Correlations between the stochastic discount factor and excess returns.

RS is the excess stock return, Rg—Rgp, and R 5 is the excess bond return, Ry p—Rgp.
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5 y Jr v/S e (%) ) v Jr 1y (%)
Campbell-Cochrane CRRA

BEL 0.91 3.01 3.80 21.86 0.03 1.22 16.94 5.51 6.40
(0.14) (3.17) (0.43) (0.18) (11.29) (0.25)

CAN 0.87 5.32 3.22  25.53 6.97 1.35 2697 397 717
(0.09) (2.50) (0.52) (0.22) (12.74) (0.41)

FRA 046  30.27 081 77.62 —36.90 1.30 7836  4.34 —25.28
(0.75) (24.81) (0.94) (1.01) (57.67) (0.36)

GER 0.72 6.30 349 48.23 —31.16 248  64.22 420 —60.35
(0.28)  (4.36) (0.48) (0.97) (59.67) (0.36)

ITA 0.81 2.93 2.11  26.72 4.47 1.88 26.63 1.52 1.87
(0.24) (2.20) (0.72) (0.78) (20.68) (0.82)

JAP 1.16 17.17 410 36.34 —3.44 1.64 35.12 7.41 33.97
(0.21) (11.26) (0.39) (0.32) (14.32) (0.12)

SWE 0.80 3.50 3.75  38.33 —1.06 1.42  85.01 3.25 8.56
(0.75)  (6.42) (0.44) (1.26) (83.72) (0.52)

UK 0.70 6.17 436 47.59 —5.45 1.95 67.10 6.26 —15.88
(0.44)  (5.32) (0.36) (0.42) (64.69) (0.18)

US 0.91 11.77 299 3941 0.24 1.57 4151  3.29 3.58
(0.14) (4.68) (0.56) (0.28) (15.69) (0.51)

Table 4. GMM estimation of the Campbell-Cochrane model and the CRRA model.

The model parameters, 0 = (§,7)’, are estimated using excess stock returns, Rg 11 —
Rsp i1, excess bond returns, Ryp 11 — Rspt+1, and gross returns on short-term bonds,
Rspi+1, as moment conditions:

1 I (Rst+1 — Rsp 1) Miyq (0)
gr (0) = T Z (Rrpi+1 — Rspiy1) M1 (0) | ® Z; = 0.
t=1 (Rsput1Mis1 (0) — 1)

The instrument variable set is a constant and the price-dividend ratio, Z; = (1, PDy).
Jr is Hansen’s (1982) test of overidentifying restrictions with p-values in parentheses. S
in /S is the average value of the surplus consumption ratio over the sample. ry is the
implied risk free rate.
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) v Jr v/S e (%) J Y Jr 1y (%)
Campbell-Cochrane CRRA

BEL 0.92 2.92 797 21.56 0.27 1.22 16.91 14.89 6.61
(0.14) (3.21) (0.63) (0.19) (11.36) (0.14)

CAN 0.87 5.41 14.09 25.76 7.00 1.36  27.16 17.86 7.13
(0.09) (2.53) (0.17) (0.22) (12.78) (0.06)

FRA 044  31.96 14.10 79.81 —38.24 1.27  79.99 13.70 —27.00
(0.76) (26.25) (0.17) (1.04) (58.35) (0.19)

GER 0.72 5.97 7.55  47.02 —27.94 244  63.04 2285 —56.58
(0.29) (4.26) (0.67) (0.95) (60.19) (0.01)

ITA 0.81 2.62 3.71  27.19 4.14 1.90 25.88  6.55 1.50
(0.24) (2.22) (0.96) (0.78) (20.52) (0.77)

JAP 1.13 21.53 13.94 41.07 1.79 1.55 32.63  14.08 36.35
(0.23) (12.14) (0.18) (0.30) (13.92) (0.17)

SWE 0.80 3.14 5.86  36.01 2.17 1.39 7838  5.68 16.34
(0.61) (4.91) (0.83) (0.98) (72.89) (0.84)

UK 0.70 6.06 7.34 4213 —5.18 1.94 69.46 13.60 —17.29
(0.43) (5.14) (0.69) (0.43) (66.40) (0.19)

US 0.91 11.64 15.44 39.17 0.60 1.56  42.04 17.44 4.12
(0.14) (4.65) (0.12) (0.28) (15.89) (0.07)

Table 5. GMM estimation of the Campbell-Cochrane model and the CRRA model.

The instrument variable set is a constant, the price-dividend ratio, the price-output
ratio, and the term spread on bonds together, 7, =
see notes to table 4.

22

(1, PDy, PY;, TERM,). Otherwise



BEL CAN FRA GER ITA JAP SWE UK US
Campbell-Cochrane
HJ 024 0.22 1.20 0.46 0.23 0.25 0.34 0.69 0.27
s.e. (0.15) (0.25) (0.98) (0.18) (0.12) (0.19) (0.17) (0.25) (0.26)
CRRA
HJ 031 028 031 068 048 043 038 058 045
s.e. (0.14) (0.15) (0.27) (0.13) (0.07) (0.17) (0.25) (0.09) (0.14)

Table 6. Hansen Jagannathan distances.

The table shows Hansen and Jagannathan (1997) distances for the Campbell-Cochrane
model and the CRRA model with Hansen, Heaton and Luttmer (1995) standard errors
in parentheses. The utility curvature parameter, v, is set equal to the estimated value in
table 4, and the subjective discount factor, 4, is set equal to 1.
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BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.06 —0.02 —-0.04 -0.02 -0.07 0.02 —-0.10 —0.05 —0.05
tyw —3.32 —122 —-137 —-053 —-188 055 —-3.73 —-1.85 —-2.54
ty —229 -1.02 -139 -0.57 —-2.10 044 -295 -—-1.88 —2.00
R* 1133  0.09 1.59 —-142 6.00 —-1.69 1544 299 8.99

Sub-sample period, ends in 1990
Bs —0.08 —-0.03 —-0.09 —-0.05 —-0.13 —0.04 —-0.08 —0.06 —0.06
tnw —4.19 -1.15 -3.36 —-1.55 —-3.51 —-1.13 —-225 —-1.52 —-2.23
tg —2.05 —-1.09 —-188 —-127 —-244 -093 —-183 —-150 -1.93
R? 15.72 0.79 10.57 1.90 19.16 -0.15 11.23 1.90 10.86

Table 7. Predicting stock returns with the surplus consumption ratio.

The table shows results of predictability regressions, 7541 = ¢+ 8,51 + es41, where
rs++1 is the log real stock return, and s;_; is the log surplus consumption ratio, which is
standardized to have mean 0 and variance 1. tyyy is the Newey and West (1987) corrected
t-statistic, ¢y is the Hodrick (1992) corrected t-statistic, and R? denotes adjusted R? value
(in %).
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BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.08 —-0.07r —-0.07 —-0.04 —-0.10 —-0.02 —-0.12 -0.01 —0.06
tyw —4.86 —287 -—-227 -—-1.19 -220 -0.60 —-4.92 -0.35 -—-2.59
ty —-2.74 —-2.25 -2.09 -1.07 —-258 —-048 -3.00 —-0.24 -—-221

Bpa —0.06 —-0.08 —-0.07r —-0.06 -0.07 —-0.07 —-0.08 —0.10 —0.05
tnw —2.59 =336 —-2.65 —-187 —-287 -—-1.88 —-289 —-3.00 —2.58
ty —-229 -246 -224 -192 -194 -160 -192 -221 -2.06

R*  19.25 13.12 8.65 3.17 11.31 266 2429 16.65 17.86

Sub-sample period, ends in 1990
Bs —0.07 —-0.02 -0.09 -0.03 -0.12 —-0.07 —0.08 -0.01 —0.03
tnw —4.64 —-092 -385 —-0.76 —-2.74 —-198 —-284 —-0.34 -—-1.38
ty -2.03 -0.87 —-187 —-0.65 —-2.19 —-146 -1.76 —-0.31 —-1.04

Bpa —0.04 —-0.06 —-0.06 —-0.06 —0.06 —0.06 —0.08 —0.14 —0.06
tnw —1.67 -349 -234 -110 -2.04 -1.50 -212 -296 -—-3.41
ty -137 -2714 -170 -117 -116 -1.15 —-1.68 —211 —2.35

R? 1811 14.99 14.40 4.42  20.99 1.86 21.73 26.45 19.93

Table 8. Predicting stock returns with the surplus consumption ratio and the price-
dividend ratio.

The table shows results of predictability regressions, rg;+1 = ¢+ 5511+ 8,,pdi + €141,
where 7g441 is log real stock return, s;_; is the log surplus consumption ratio, and pd;
is the log price-dividend ratio. Both predictors are standardized to have mean 0 and
variance 1. Otherwise see the notes to table 7.
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BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.06 —0.02 —-0.04 -0.00 —-0.08 0.02 —-0.10 —0.03 —0.05
tyw —285 —-1.01 -1.30 -0.05 —-1.66 0.66 —-4.02 —-1.11 —2.28
ty —-203 -091 -129 —-0.05 —-187 055 —-2.95 —-0.85 —1.99

Bpy —0.02 —-0.01 —-0.04 -0.05 0.01 -0.06 —-0.04 —-0.06 —-0.04
tnw —1.34 —-040 —-1.29 —-1.25 0.19 —-144 -143 -2.08 -2.10
ty —106 —-034 -1.18 —-1.44 021 -132 -107 -1.17 —-1.83

R*  10.92 —1.67 1.96 —0.26 4.14 1.25  16.99 6.57 12.31

Sub-sample period, ends in 1990
Bs —0.07 —-0.03 -0.09 -0.05 -0.13 —-0.07 —0.07 —-0.03 —0.06
tnw —3.87 —-1.30 -—-3.05 —-1.20 -3.17 —-1.86 —-2.18 —-0.93 —-2.04
ty -194 -111 -1.79 -1.00 —-241 -155 -1.71 —-0.69 —1.81

Bpy —0.01 —=0.01 —0.01 -0.01 0.01 —-0.08 —-0.04 —-0.06 —-0.02
tnw  —0.79 —0.57 —-0.56 —0.23 024 -179 —-140 -1.75 —-1.59
tw  —0.50 —-0.45 —-0.40 -0.25 025 —-158 —-114 —-1.00 -—-1.01

R?  13.63 —1.40 829 —-0.86 16.97 6.23 12.99 4.17 10.24

Table 9. Predicting stock returns with the surplus consumption ratio and the price-
output ratio.

The table shows results of predictability regressions, rg;11 = ¢+ 0,81+ 5,,py: + €41,
where 7g441 is the log real stock return, s;_; is the log surplus consumption ratio, and
py; is the log price-output ratio. Both predictors are standardized to have mean 0 and
variance 1. Otherwise see the notes to table 7.

26



BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.05 —-0.01 —-0.05 -0.03 —-0.07 0.03 —0.10 —0.05 —0.05
tnw —2.78 —-0.60 -—-137 —-095 —-185 0.84 -—-3.66 —-145 -—-231
ty —-186 —-0.52 -139 —-096 -2.09 062 -—-2.86 —-1.06 —1.83

Br 0.03 0.02 0.00 0.03 0.02 -0.01 -0.01 0.01 0.01
tnw 1.11 1.31 0.11 1.05 0.51 —-0.47 —-0.66 0.26 0.76
ty 0.95 0.80 0.10 0.95 043 —-0.47 —0.51 0.18 0.52

R?  11.60 037 —-045 —-231 4.60 —-3.75 14.35 1.11 7.74

Sub-sample period, ends in 1990
Bs —0.06 —0.02 -0.09 -0.07 -0.12 —-0.02 —-0.08 —-0.05 —0.05
tnw —291 —-0.69 -—-335 —-251 —-335 —-043 -216 -—-1.12 —1.89
ty -—-174 -0.68 —-187 —-1.72 -—-239 -034 -1.73 —-0.79 —1.66

Br 0.05 0.03 —0.01 0.04 0.03 —0.03 —0.01 0.02 0.03
tnw 1.26 1.55 —0.40 1.23 083 —0.90 —0.52 0.33 1.76
ty 1.09 0.92 —-0.30 1.15 0.62 —-0.71 —-0.39 0.23 1.11

R?  19.74 2.28 8.07 1.23 1840 —5.28 9.25 —-0.68 11.38

Table 10. Predicting stock returns with the surplus consumption ratio and the term
spread.

The table shows results of predictability regressions, rg ;11 = ¢+ B,5:-1+ BT ERM; +
er+1, where rg4y1 is the log real stock return, s, is the log surplus consumption ratio,
and T'E RM, is the term spread on bonds. Both predictors are standardized to have mean
0 and variance 1. Otherwise see the notes to table 7.
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BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.04 —-0.04 —-0.04 -0.02 -0.04 —-0.00 —0.03 —-0.10 —0.03
tyw —391 —445 -3.79 -—-191 -229 -034 —-444 -0.73 -3.51
ty —297 -289 -3.29 -—-1.57 -249 -0.35 -2.60 —-0.67 —2.27
R* 2067 16.55 17.28 242 841 —2.02 2330 —0.49 10.13

Sub-sample period, ends in 1990
Bs —0.04 —-0.03 -0.05 -0.02 -0.06 —0.00 —0.02 -—-0.02 -0.03
tnw —3.28 =255 —4.82 —-1.50 -229 -0.16 -3.99 -1.09 -3.01
tg —2.26 —-2.68 —-3.13 -137 —-230 -0.15 —-2.05 —-1.08 —1.88
R? 26.99 11.80 32.68 272 1892 —-3.06 18.06 249 11.24

Table 11. Predicting bond returns using the surplus consumption ratio.

The table shows results of predictability regressions, r.p 11 = ¢+ 3,5:—1+ €141, where
rrBt+1 1s the log real bond return, and s;_; is the log surplus consumption ratio, which
is standardized to have mean 0 and variance 1. Otherwise see the notes to table 7.
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BEL CAN FRA GER ITA JAP SWE UK US
Full sample period, ends in 2004
Bs —0.03 —-0.03 —-0.04 -0.02 -0.04 —-0.02 —-0.03 —-0.02 —-0.02
tnw —284 —-345 -394 -—-189 -—-232 -—-1.65 —-4.16 —-1.66 —2.03
ty —238 —-250 —-338 —-1.61 —-253 —-1.63 —-250 —-1.33 —-1.41

Br 0.01 0.01 —-0.00 0.00 0.00 0.04 -0.01 -0.02 0.04
tnw 0.76 0.55 —0.10 0.33 0.53 1.72 —-1.20 -2.39 3.46
ty 0.67 049 -0.08 0.30 0.40 0.88 —0.77 —-2.15 2.40

R? 2023 15.68 15.58 0.66  6.85 5.88  23.08 9.13  23.36

Sub-sample period, ends in 1990
Bs —0.04 —-0.03 —-0.05 -0.02 -0.06 —-0.03 —0.02 —-0.03 —0.02
tnw —3.09 —238 —-5.08 —-196 -2.19 —-1.82 -396 -—-2.07 —1.84
ty —2.27 —-235 -3.13 -—-1.68 —227 -—-1.76 -—-197 —-1.63 —1.29

Br 0.01 0.01 —-0.01 0.01 0.02 0.05 —-0.01 -0.03 0.04
tnw 0.66 0.86 —0.98 0.77 1.02 267 —1.58 241 3.88
ta 0.63 0.66 —0.55 0.71 0.76 1.02 -1.04 -231 2.18

R? 2546 11.20 31.68 1.98 18.09 1298 18.78 10.38 32.09

Table 12. Predicting bond returns with the surplus consumption ratio and the term
spread.

The table shows results of predictability regressions, 715 111 = c+8,5:—1+ 8T ERM;+
et+1, where 711 is the log real bond return, s;_; is the log surplus consumption ratio,
and T'E RM, is the term spread on bonds. Both predictors are standardized to have mean
0 and variance 1. Otherwise see the notes to table 7.
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Figure 1. The surplus consumption ratio and the price-dividend ratio.

The figure shows the log surplus consumption ratio (black line) and the log price-
dividend ratio (blue line). Both series are standardized to have mean 0 and variance

1.
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