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Abstract

Deviations of national industrial production indexes from trend explain time variation in 
excess returns on the G7 countries’ stock markets. This paper highlights that this finding is 
driven by a global, common component in the national production gaps. The global 
component is not a mirror image of the U.S. business cycle. Quite to the contrary, a “rest-of-
the-world” production gap explains time variation in U.S. stock market excess returns while 
the U.S.-specific production gap does not. However, both U.S.-specific and global gap 
components explain time-varying excess returns on U.S. bonds. The relative importance of 
the U.S.-specific risk gap increases with the maturity of bonds.
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1 Introduction

Basic asset pricing theory suggests that time series and cross-sectional variation in asset 

returns should be related to macroeconomic risk factors. In line with theory and earlier 

evidence (see Cochrane (2005) for an excellent survey of the literature), Cooper and Priestley 

(2009) show that the deviation of industrial production from trend (production gap) or output 

from trend (output gap) predicts excess returns on the U.S. stock and bond market in- and out-

of-sample. A negative production gap predicts high excess returns and vice versa. The in-

sample forecasting power of national production gaps for national stock market returns 

pertains also to the other G7 countries. 

This latter finding is particularly interesting for at least two reasons. First, in contrast to the 

production gap, the record of other purely macroeconomic forecast variables for stock market 

returns is rather mixed in international comparison.2 For instance, short-run variation in the 

U.S. consumption-wealth ratio predicts U.S. stock market returns (Lettau and Ludvigson, 

2001). This finding also pertains to consumption-wealth ratios of other Anglo-Saxon 

countries (Fernandez-Corugedo et al., 2003; Fisher and Voss, 2004; Tan and Voss, 2003; 

Ioannides et al., 2006) but their German or Japanese counterparts do not predict the respective 

German or Japanese stock market excess returns (Hamburg et al., 2008; Nagayasu, 2009). 

Second, the G7 countries’ industrial production gaps are significantly and positively 

correlated with each other. Correlations of around 0.5 are common. Hence, a priori, it is not 

clear if the predictive power of the national production gaps is the outcome of common, 

global variation in production gaps or due to their country-specific dynamics.

Earlier studies highlight the importance of global financial market risk factors as explanation 

of national stock markets’ time variation (e.g. Bekaert and Harvey, 1995; Campbell and 

Hamao, 1992; Chan et al., 1992; Dumas and Sonik, 1995; Ferson and Harvey, 1993; Harvey, 

2 Rangvid (2006) scales stock prices with GDP to show that this stock price to GDP ratio is a powerful predictor 
of stock market returns internationally. By construction, however, this is not a purely macroeconomic variable.
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1991). Moreover, Guo (2006) and Nitschka (2010) provide evidence for the impact of global, 

business cycle related risk on national stock markets by showing that the U.S. consumption-

wealth-ratio does not only predict U.S. but also foreign stock market returns. Recently, 

Cooper and Priestley (2012) show that swings in the world capital stock to output ratio predict 

national stock market returns of developed countries in- and out-of-sample.

The main empirical results of this paper support the view that global macroeconomic risk 

plays an important role for explanations of time-variation in expected asset returns. The 

evidence presented in this paper reveals that stock market return predictability by national 

production gaps is primarily driven by common variation in the production gaps. The main 

findings of this paper are robust to a range of controls, hold across subsample periods, pertain 

at different forecast horizons, remain qualitatively unaltered when data is measured at lower 

than the monthly frequency and are supported in statistical tests of out-of-sample 

predictability. 

Assessments of the importance of global risks for time variation in stock market excess 

returns have typically relied on regressions of foreign stock market returns on U.S. forecast 

variables so far. The predictive power of the U.S. variables has been interpreted as evidence 

for the presence of a common component in stock market returns (e.g. Campbell and Hamao, 

1992; Guo, 2006; Nitschka, 2010). This paper differs from these studies. It provides direct 

evidence for the presence of global macroeconomic risk driving time variation in stock market 

returns. This paper thus adds complementary insights to Cooper and Priestley (2012) who 

reveal the explanatory power of world business cycle fluctuations, measured in the world 

capital stock to output ratio, on national stock market returns. The world capital stock to 

output ratio, however, features also the U.S. capital stock to output ratio which could be a 

major driver of their results. The approach followed in this paper allows to address such 

concerns.
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Moreover, this paper reveals that foreign macroeconomic risk is important in order to explain 

time variation in excess returns on the U.S. stock market. To the best of my knowledge, there 

has been little evidence of the impact of foreign macroeconomic risk on U.S. stock market 

risk premia so far. I exploit this latter finding to assess the relative importance of global and 

country-specific risk for the explanatory power of the U.S. production gap for U.S. bond 

excess returns too. This paper finds that both global and U.S.-specific parts of the U.S. 

production gap explain time variation in U.S. bond excess returns. This observation echoes 

recent evidence by Dahlquist and Hasseltoft (2011) who show that both global and local 

versions of the Cochrane and Piazzesi (2005) bond risk factor simultaneously predict bond 

excess returns in the US, UK, Germany and Switzerland. Despite evidence for the importance 

of global risk for national bond excess returns (Borri and Verdelhan, 2011; Cooper and 

Priestley, 2012; Ilmanen, 1995), country-specific macroeconomic dynamics hence also play 

an important role in explaining bond excess returns.

Taken together, the main findings of this paper reinforce the point that truly global business 

cycle risk, not necessarily coinciding with U.S. macroeconomic risk, is an important 

explanation of time-varying excess returns on national asset markets. This is particularly true 

for stock markets but the empirical analysis of this paper also shows that global risk is 

important to understand dynamics of bond excess returns. However, the impact of country-

specific macroeconomic risk is not negligible in that context. This paper thus contributes to 

recent studies that deal with the question if common (macroeconomic) risk factors drive 

different asset markets (e.g. Asness et al., 2011; Bansal and Shaliastovich, 2010; Bekaert et 

al., 2009; Hasseltoft, 2010; Koijen et al., 2010; Verdelhan, 2011).

It is important to bear in mind that this paper assesses the importance of global vs. country-

specific risk embedded in one single macroeconomic forecast variable. This paper does not 

assess the general question how strongly global or country-specific macroeconomic risk affect 

time series variation in asset returns. There is evidence that global macroeconomic risk plays 
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an important role in this respect and this paper supports this view. But this is not tantamount 

to saying that country-specific risks play no role. A number of studies provide evidence for 

the importance of local risk factors in asset returns, especially in emerging markets. Examples 

include Bekaert (1995) and Harvey (1995) who show that local factors are important when 

assessing the predictability of emerging stock market’s risk premia or Bekaert et al. (2007) 

who highlight the importance of country-specific liquidity risk in emerging countries’ stock 

market returns.

The remainder of the paper is structured as follows. Section 2 provides information about the 

data employed in this study as well as the calculation of the production gap. Section 3 

presents the econometric framework and the main empirical results for the predictability of 

stock market returns. Section 4 assesses the impact of global and country-specific business 

cycle risk on U.S. bond excess returns. Section 5 concludes. The appendix addresses a more 

general point and shows that it is appropriate to neglect the potential feedback of stock returns 

on the real economy in the present context.

2 Data, definition of production gap and excess returns

Country coverage and baseline sample period

The countries under study are Canada, France, Germany, Italy, Japan, the UK and the US.

The baseline sample period runs from January 1970 to February 2011. Due to limited data 

availability, the sample period for the U.S. bond predictability assessment spans only the 

period from January 1970 to December 2003.

Definition of production gap

To calculate the production gaps, I follow Cooper and Priestley (2009) and regress the natural 

logarithm of each of the G7 countries’ monthly and seasonally adjusted industrial production 

indexes from the IMF's Financial Statistics on a linear and quadratic time trend, i.e.

i
t

i
t trendtrendip εγβα +++= 2 (1)
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in which i
tip represents the log industrial production index of country i at time t, trend denotes

a time trend and the residual of this regression, i
tε , constitutes the production gap as defined in 

Cooper and Priestley (2009)3. The production gap for country i, i
tε , is henceforth denoted 

i
tgap .

Stock market excess returns

I use monthly returns on the G7 countries’ MSCI gross stock indexes, i.e. indexes that assume 

dividends are reinvested, denominated in local currency and monthly short-term interest rates 

from the IMF's Financial Statistics to calculate stock market excess returns. The logarithmic 

excess return is defined as the log stock market return at the end of the month minus the short-

term interest rate at the end of the previous month, f
t

i
t rr −+1 . The short-term interest rates are 

treasury bill rates for Canada, the UK and the U.S. and money market rates for France, 

Germany, Italy and Japan. They are obtained from the IMF’s International Financial 

Statistics. The stock market index data are freely available on www.msci.com.

All of the results presented in the subsequence remain unaffected if I use price indexes, i.e. 

indexes which assume that dividend payments are not reinvested, or stock indexes 

denominated in U.S. dollar instead of local currencies. Neither dividend growth nor exchange 

rate changes are predictable by the production gap varieties considered in this paper. In 

addition, all of the results remain qualitatively unaffected if I consider real stock market 

returns instead of excess returns in the forecast regressions. These results are not presented 

but available upon request. 

U.S. bond excess returns

Annual U.S. bond excess returns at the monthly frequency are obtained from borrowing at the 

one-year yield on a one-year maturity bond in a given month, buying a longer-term (two to 

3 Cooper and Priestley (2009) consider four different definitions of an output gap for the U.S., but for reasons of 
data availability focus on the one obtained from equation (1) in their assessment of the G7 countries.
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five years) bond and selling that longer-term bond after one year, i.e. the bond excess return 

obeys

11
11 t

N
t

N
t

N
t yppbrx −−= −

++ (2)

where p stands for log bond prices, N denotes the maturity of bonds in years and y is the log 

yield on a bond obeying 
N
p

y
N
tN

t −= . This paper uses the Fama and Bliss bond data from the 

CRSP database as in Cochrane and Piazzesi (2005).4

Term spreads

I use term spreads, the difference between long-term government bond yields and short-term 

rates (3-month t-bills or call money market rates), as control variable in multivariate forecast 

regressions. The source is again the IMF’s International Financial Statistics.

Dividend-price ratios

As additional control variable, this paper uses the country-specific dividend-price ratios. I 

follow Fama and French (1988) and e.g. Goyal and Welch (2008) and construct for each 

country the dividend-price ratio by summing up monthly dividends on the respective MSCI 

stock index from the 12 months preceding month t. The log of dividends minus the log of the

stock price index at time t is the dividend-price ratio. The monthly dividends are obtained

from the total return and stock price indexes of the countries under study. In each month the 

dividend for a given country is calculated as difference in the return on the total return and the 

return on the respective country’s price index times the price index at the end of the previous 

month. 

4 John Cochrane graciously makes this data publicly available on his website 
http://faculty.chicagobooth.edu/john.cochrane/
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3 Econometric specifications and results of stock return predictability 

regressions

Production gaps of the G7 countries predict excess returns on the respective national stock 

markets (Cooper and Priestley, 2009). However, table 1 displays that the pairwise correlations

between the G7 countries’ production gaps for the time period from 1970 to 2011 are all 

positive, statistically significant and coefficients of 0.5 or higher are not uncommon. The 

predictive power of national production gaps could hence be related to a common, global

component. 

[about here Table 1]

To evaluate this hypothesis, I run one-month ahead, in-sample, forecast regressions of the 

excess returns on the G7 countries’ stock markets on a “rest-of-the-world” production gap

from each of the G7 countries’ perspective. As a further test of this hypothesis, I distinguish 

between common and idiosyncratic components in national production gaps and test the 

predictive ability of these two components in the presence of the term spread, another 

powerful predictor of stock market excess returns internationally (Hjalmarsson, 2010), and the 

country-specific dividend-price ratios. Section 3.1 presents the corresponding results. In 

addition, I check whether the results are robust across subsample periods and if they hold 

when increasing the forecast horizon above one month. Sections 3.2 and 3.3 provide these 

results. Moreover, I assess if the results hold when the data is measured at lower than the 

monthly frequency and the common component in national production gaps is directly 

obtained from a principal component analysis. Sections 3.4 and 3.5 present these results.

Finally, section 3.6. assesses if the information on the different production gap components 

could have helped investors in real time investment decisions, i.e. out-of-sample

predictability.



9
8

3.1 In-sample forecast regressions: Common or idiosyncratic risk in national 

production gaps?

This section provides an assessment of the hypothesis that the predictive power of production 

gaps for excess returns on the G7 stock markets in Cooper and Priestley (2009) is driven by 

common, business cycle related risk. This assessment consists of two parts. 

3.1.1 Evidence from univariate regressions

The first part of the assessment proceeds in three steps. First, I present results from a rerun of 

the Cooper and Priestley (2009) one-month ahead forecast regressions of the G7 countries’ 

stock market excess returns on national production gaps, i.e.

i
t

i
t

iie
t gapr νβα ++= −2

, (3)

with ie
tr

, the monthly excess return on one of the G7 stock markets and i
tgap 2− the respective 

countries’ production gap obtained from equation (1). The forecast regression follows Cooper 

and Priestley (2009) in using the second lag of gap because industrial production index data is 

typically published with a lag, i.e. the industrial production index data for month t-1 is 

published in the middle of the period t-1 to t (see also Chen et al., 1986). 

Since the sample in this study covers five additional years of data compared to Cooper and 

Priestley (2009) and includes the recent financial crisis and the great recession, this rerun 

serves as a robustness check if the predictive power of national production gaps for national 

stock market returns still holds.

In a second step, I construct a “rest-of-the-world” production gap, defined as 

∑
−

=

−

−
=

iK

k

k
t

iG
t gap

iK
gap

1

7 1 (4)

where K= 7 and k denotes the G7 countries other than country i and assess if this “rest-of-the-

world” production gap predicts excess returns on the stock market of country i, i.e.

i
t

iG
t

iie
t gapr νβα ++= −

−
7
2

, (5)
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In words, if, for example, i represents Canada, then the “rest-of-the-world” production gap is 

the arithmetic average of the other six G7 countries’ production gaps. I then assess if this 

average production gap of the other countries predicts the excess return on the Canadian stock 

market. If i represents France, then the “rest-of-the-world” production gap is the average 

production gap of the G7 countries excluding France, etc.

In the third step, I assess if the “rest-of-the-world” production gap could be replaced by the 

U.S. production gap. This assessment is motivated by findings of Campbell and Hamao 

(1992) who show that predictive variables of U.S. stock market returns also predict Japanese 

stock market returns and Guo (2006) as well as Nitschka (2010) who provide evidence for the 

forecast power of short-run variations in the U.S. consumption-wealth ratio for foreign stock 

market returns. The forecast equation then takes the following form:

i
t

US
t

iie
t gapr νβα ++= −2

, (6)

Table 2 summarizes the results of this first assessment. Column (I) presents the estimates 

from equation (4), column (II) gives the estimates from equation (5) and column (III) displays 

the estimates from equation (6). Newey-West (Newey and West, 1987) corrected t-statistics 

appear below the estimates in parenthesis. Since the gaps are generated regressors and the 

sample size of almost 500 monthly observations does not guarantee that asymptotic 

distribution theory applies, I follow Hoffmann (2011) and additionally assess the statistical 

significance of the estimates by regarding Valkanov (2003) corrected t-statistics. Valkanov 

suggests to divide the standard t-statistic by the square root of the sample size. This corrected 

t-statistic allows to address concerns about the persistence of regressor and small sample bias. 

This is particularly helpful for inference from long-horizon regressions when the impact of 

persistent regressors more of a concern than in the current regression setup. Critical values for 

this statistic are obtained by generating normally distributed time series in the sample size and 

regressing this artificially generated, theoretically sound, i.e. unpredictable, series on the gap 

varieties. Even though only Newey-West (1987) corrected t-statistics are reported, asterisk in 
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the tables indicates that the estimate is significant at 95% confidence level for both Newey-

West (1987) and Valkanov (2003) corrected t-statistics. The sample period runs from January 

1970 to February 2011.

The results presented under column (I) of table 2 confirm that the pattern observed by Cooper 

and Priestley (2009) also holds in this longer sample period. In fact, the results are even 

stronger in terms of statistical significance. A negative national production gap today predicts 

positive excess returns on the respective national stock market one month ahead. The 

estimates are statistically significant at the 95% confidence level for all of the G7 countries 

except Canada. The national production gaps explain between 1% and 2% of the time 

variation in stock market excess returns one-month ahead. 

Is this predictive power the reflection of common, macroeconomic risk? The estimates under 

column (II) of table 2 give some indicative evidence which supports this hypothesis. For all of 

the G7 countries, with the exception of Italy, the average production gap of the other six G7 

countries predicts the country’s stock market excess return that is excluded from the 

production gap construction. Interestingly, the “rest-of-the-world” production gap predicts the 

Canadian stock market excess return while the Canadian production gap does not. 

Conversely, the Italian production gap predicts the respective national stock market excess 

return while the “rest-of-the-world” production gap does not. This finding suggests that an 

idiosyncratic component in the Italian production gap is responsible for its forecast ability of 

stock market excess returns. It also noteworthy that the U.S. stock market return is predictable 

by the average production gap of the other six G7 countries. So far there is ample evidence for

the predictive power of U.S. variables for foreign stock market returns which is typically

interpreted as evidence for the presence of a common, global driving force of time variation in 

stock markets (e.g. Campbell and Hamao, 1992; Guo, 2006; Nitschka, 2010). Campbell and 

Hamao (1992) show that U.S. financial market variables that explain time variation in the 

U.S. stock market return significantly predict Japanese stock market returns. By contrast, 
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Japanese predictive variables, such as the dividend-price ratio, do not rationalize time 

variation in U.S. stock market returns. To the best of my knowledge, there has been little 

direct evidence for the predictability of U.S. stock market returns by foreign macroeconomic 

variables as of yet. This study fills this gap.

This latter observation is related to the question if the “rest-of-the-world” production gap is in 

fact driven by the U.S. production gap and thus if the evidence presented so far reflects the 

direct impact of U.S. business cycle conditions. The estimates from equation (6) presented 

under column (III) of table suggest that this is not the case. The U.S. production gap alone has 

some explanatory power for the UK stock market excess return but not for excess returns on 

the other G7 countries’ stock markets. The evidence of predictability by the “rest-of-the-

world” production gaps is hence unlikely a direct reflection of the U.S. business cycle. 

[about here Table 2]

3.1.2 Evidence from multivariate regressions distinguishing common and idiosyncratic 

production gap components 

The first part of the assessment if the predictive power of national production gaps for 

national stock market excess returns reflects common business cycle risk leaves the 

impression that indeed global risk plays an important role in this respect. The second part of 

the assessment tries to distinguish explicitly between common and idiosyncratic 

macroeconomic risks by decomposing the national production gaps into one component that 

is perfectly correlated with the respective “rest-of-the-world” production gaps and the

orthogonal component interpreted as country-specific part of the production gap. Therefore, I 

run the following regression 

i
t

iG
t

ii
t gapgap νβα ++= −7 (7)

to obtain the component in production gaps that is perfectly correlated with the “rest-of-the-

world” production gaps, iG
t

i gap −7β which is henceforth denoted icommon
tgap , . The component 
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that is orthogonal to it, i
t 1+ν , is interpreted as the idiosyncratic component and henceforth 

denoted iidio
tgap , .

I use these components to provide further evidence on the source of the predictive power of 

national production gaps by running regressions on the common and idiosyncratic production 

gap components alone and check also whether the term spread, the difference in yields ( in 

percentage points p.a.) on a long-term government bond and a short-term rate, alters any of 

the conclusions drawn so far. Hjalmarsson (2010) shows that predictive variables constructed 

from interest rates, especially the term spread, are more robust predictors of stock returns than 

price-earnings or dividend-price ratios internationally. Including the national term spreads

should hence be a good and parsimonious robustness test of the production gap components’

explanatory power for time variation in stock market excess returns in this international 

context. As an alternative control, I also consider the country-specific dividend-price ratio.

The forecast regressions obey 

i
t

iidio
t

iicommon
t

iie
t gapgapr νββα +++= −−

,
22

,
21

, (8)

and including the term spread 

i
t

i
t

iiidio
t

iicommon
t

iie
t tsgapgapr νβββα ++++= −−− 13

,
22

,
21

, (9)

or the dividend-price ratio

i
t

i
t

iiidio
t

iicommon
t

iie
t dpgapgapr νβββα ++++= −−− 13

,
22

,
21

, (10)

Table 3 summarizes the results. Column (I) displays the estimates from equation (8). Column 

(II) presents the estimates from equation (9). Column (III) gives the estimates from regression 

(10). Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates 

in parenthesis. Again, asterisk denotes significance at the 95% level judged by Newey-West 

and Valkanov (2003) corrected t-statistics at the same time. The sample period runs from 

January 1970 to February 2011.

The results reinforce the impression left by the forecast regression results presented in table 2. 
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Column (I) of table 3 shows that for all of the G7 countries, it is the common component in 

production gaps, i.e. that component that is perfectly correlated with the average production 

gap across the other six countries, that forecasts stock market excess returns. Again Italy is the 

only exception. As conjectured before, it is the idiosyncratic component in the Italian 

production gap that explains time variation in the Italian stock market excess return. 

Column (II) of table 3 shows that the main conclusion remains unaltered when taking the 

respective countries’ term spread as additional predictive variable into account. The inclusion 

of the term spread drives out the statistical significance of the common production gap’s 

regression coefficient for Canada. All of the other countries’ results do not change. The term 

spread itself does not explain the variation of the stock market excess returns in the presence 

of the two production gap components. This finding should not be too surprising since the 

term spread and the production gap should both track business cycle related variation in stock 

returns (Cooper and Priestley, 2009). In the regressions presented above it could either be 

driven out by the presence of the common or the idiosyncratic production gap components 

depending on the extent by which national term spreads are driven by country-specific or 

global macroeconomic dynamics.

Finally, the results under column (III) show that controlling for the log dividend-price ratio 

does not alter any of the conclusions drawn above. In contrast to the term spread, the 

dividend-price ratio leaves the statistical significance of the common component in the 

Canadian production gap unaffected. The dividend-price ratio itself is not significantly 

explaining the stock market excess returns under study. Since the term spread seems to be 

better suited as control in the forecast regressions, the subsequence of the paper makes no 

further use of the dividend-price ratio as control variable.

[about here Table 3]
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3.2 Stock excess return forecast regressions: subsample analysis

The results presented so far highlight that a common component in national production gaps 

rationalizes their explanatory power for stock market excess returns one month ahead. The 

gap, however, is measured as a deviation of an industrial production index from a linear and a 

quadratic time trend over the full sample period. It might be the case that the main results 

depend on the particularities of the sample period. A comparison of the international evidence 

provided in Cooper and Priestley (2009) and the rerun displayed in section 3.1 could raise 

concerns in this respect. The international evidence in Cooper and Priestley (2009) is less 

strong in terms of statistical significance than the reruns of their original regressions presented

in this paper. This is certainly due to the fact that the Cooper and Priestley (2009) sample 

period ends in 2005 whereas this paper includes five additional years of data including the 

great recession and hence a material deviation of industrial production in the G7 countries 

from trend. 

To gauge the impact of the particular sample period on the main conclusions of this paper, I 

split the sample period into two halves. The first subsample period runs from January 1970 to 

June 1990. The second subsample spans the period from July 1990 to February 2011. I then 

run equation (1) to obtain the production gaps for the particular subsample period and rerun 

the forecast regression (9) for the two subsample periods. Table 4 summarizes the results. 

Panel A of table 4 provides the forecast regression results for the first, early subsample period. 

In terms of statistical significance of the common production gap component’s predictive 

power the results are slightly weaker than for the full sample period. For Canadian and Italian 

stock market excess returns the common production gap component exhibits no statistically 

significant explanatory power. For France, the estimate is marginally insignificant at the 90%

confidence level. Time variation in Japanese, British and American stock market excess 

returns, however, appears to be significantly explained by the common production gap 

component. The explanatory power of the respective production gap components for this 
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subsample period is comparable with that over the full sample period. This is also true for 

German stock excess returns but only at the 90% confidence level according to the Valkanov 

(2003) corrected t-statistics. In the case of Germany, the idiosyncratic component also reveals 

some explanatory power for time variation in the national stock market in this early 

subsample period.

Panel B of table 4 displays the forecast regression results for the more recent subsample 

period. The statistical significance of the common production gap component’s forecast 

ability for the German, French and Japanese stock market excess returns deteriorates to 

significance levels below 95%. By contrast, the Canadian stock market excess return turns out 

to be significantly explained by the common production gap component as do the British and 

American stock market excess returns. In this subsample period, both the common and the 

idiosyncratic production gap component significantly drive the Italian stock market.

In sum, the particular sample period for which the production gap and its common and 

idiosyncratic component are calculated certainly matters. However, the general conclusion 

that the common component in national production gaps is a significant explanatory variable

of time variation in national stock market excess returns pertains to both subsample periods.

[about here Table 4]

3.3 Stock excess return forecast regressions: Long-horizon forecasts

Macroeconomically founded predictors of stock market returns typically display their greatest 

explanatory power at business cycle frequency forecast horizons (e.g. Cooper and Priestley, 

2009; Hoffmann, 2011; Lettau and Ludvigson, 2001; Lustig and van Nieuwerburgh, 2005;

Piazzesi et al., 2007; Rangvid, 2006; Santos and Veronesi, 2006). This is also suggested by 

theoretical models that motivate time-varying excess returns on stock markets with time-

variation in risk aversion over the business cycle (e.g. Campbell and Cochrane, 1999; 

Constantinides, 1990; Constantinides and Duffie, 1996; Heaton and Lucas, 2000 a, b; Yogo, 

2006). 
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Inference from long-horizon regression estimates should nonetheless be interpreted with 

healthy scepticism because the usual setup of these regressions includes a relatively small 

sample size, persistent regressors and concatenated one-period logarithmic returns to obtain 

long-horizon returns. Valkanov (2003) and the literature surveyed therein provide an account 

of the potential econometric pitfalls in such a setting. However, Hodrick (1992) shows that 

relatively little but significant predictive power in the short term is consistent with a large 

amount of predictability at long forecast horizons. Hence, the one-month ahead forecast 

regressions already provide the proof of the in-sample forecast ability of the common 

production gap components. The one-month regressions have also taken into account that the 

regressors are generated in a first stage. This section therefore uses long-horizon forecasts 

primarily to assess if the importance of the common or idiosyncratic production gap 

components changes with the forecast horizon. 

I assess this issue through the following regression
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where ie
httr

,
, + is the log stock market excess return of country i over the forecast horizon h. The 

forecast horizon is in months. Table 5 summarizes the results for forecast horizons of 12, 24 

and 36 months. Newey-West (Newey and West, 1987) corrected t-statistics appear below the 

estimates in parenthesis and the asterisk denotes significance at 95% confidence level by both 

Newey-West and Valkanov (2003) corrected t-statistics. The sample period runs from January 

1970 to February 2011. Furthermore, since not only potential bias in the standard errors of the 

estimates but also in the estimates themselves makes inference from long-horizon regressions 

difficult, this paper also provides long-horizon estimates and 2R statistics implied by the one-

month ahead regression under the null of no predictability (Boudoukh et al., 2008). Boudoukh 

et al. (2008) emphasize that the pattern in point estimates and 2R that are typically reported in 

long-horizon regressions are perfectly consistent with the view that there is no return 



18
17

predictability at all. They show that point estimates at forecast horizon k implied by actual 

one-period coefficients, 1β̂ , and the autocorrelation of a given regressor, ρ , under the null of 

no predictability obeys
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and the 2R statistic accordingly
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I report these statistics in table 5 under the heading “implied estimates”.

The long-horizon forecasts reveal two major insights. First, in line with theory and earlier 

evidence, the predictive power of the production gap components increases with the forecast 

horizon. At the 36-month horizon almost 30% of the time variation in the French and 

Japanese stock market excess returns is explained by the common production gap. For the 

other countries the explanatory power ranges between 12% and 17% at that horizon. Second, 

it is the common production gap component that drives the predictive power of production 

gaps at all forecast horizons. The importance of the idiosyncratic component for the Italian 

stock market return visible in table 3 vanishes in the long-horizon forecasts.

The standard error corrections (Valkanov, 2003) and the implied estimates under the null of 

no predictability (Boudoukh et al., 2008) most of the time deliver a consistent picture with 

regard to the significance of the long-horizon estimates. Consider e.g. France at the 24-month 

and at the 36-month forecast horizon. At the 24-month horizon, the conventional Newey-West 

corrected t-statistics leave the impression of significant predictability of the common 

production gap. However, the Valkanonv-corrected t-statistics suggest the opposite as do the 

implied estimates according to Boudoukh et al. (2008). The point estimates and the implied 



19
18

estimates under the null of no predictability are very similar. This picture changes, however, 

when we regard the French stock market excess return at the 36-month forecast horizon. At 

this horizon, there appears to be significant explanatory power of the respective common 

production gap component according to the corrected t-statistics as well as according to a 

comparison of the actual with the implied point estimates.

[about here Table 5]

3.4. Stock excess return forecast regression: quarterly frequency

The evidence presented so far relies on data measured at the monthly frequency. However, 

macroeconomic data such as the industrial production gaps examined in this paper is typically 

used to make inference at quarterly or lower frequencies. This section presents results from 

one-period ahead forecast regressions of quarterly stock excess returns on the rest-of-the-

world production gaps as in equation (5). These results corroborate the monthly frequency 

forecast regressions.

Results from univariate regressions are presented in the left column of table 6. In addition, 

this section takes into account earlier evidence by Guo (2006) and Nitschka (2010) who show 

that short-run variations in the US consumption-wealth ratio, cay, do not only explain time 

variation in excess returns on the US stock market (Lettau and Ludvigson, 2001) but also on 

foreign stock markets.5 The results from multivariate regressions of national stock market 

returns on the rest-of-the-world production gaps and cay are summarized in the right column 

of table 6. The sample period for these regressions runs from the first quarter of 1970 to the 

fourth quarter of 2010.

The univariate forecast regression results show that the rest-of-the-world production gap is a 

significant predictor of national stock market returns at the quarterly frequency. The evidence 

supports the main conclusion of this paper and is very similar to the evidence provided for 

5 Martin Lettau graciously makes the U.S. cay data publicly available on his website. At the time I downloaded 
this dataset it ended in the second quarter of 2010. I updated this data until the fourth quarter of 2010 as 
described in Lettau and Ludvigson (2001).
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data at the monthly frequency. A common component in industrial production gaps explains 

time variation in stock market returns. Again Italy is the exception among the G7 countries. 

The explanatory power of the rest-of-the-world production gaps for quarterly stock excess 

returns ranges from 3% to 11% for the UK.

This general conclusion prevails when additionally controlling for cay. Only for U.S. stock 

market excess returns does cay exhibit predictive power in excess of the rest-of-the-world 

production gap. The 2R statistic, adjusted for the number of regressors, improves slightly.

The bulk of predictability seems to come from the production gap in this setting. However, 

the fact that both variables are statistically significantly explaining time-varying U.S. stock 

market returns suggests that both contain valuable information about the U.S. stock market 

return. In addition, the correlations between cay and the respective “rest-of-the-world” 

production gaps varies between -0.2 and -0.3 (not reported in tables but available upon 

request). It could be the case that the two macroeconomic variables capture similar

dimensions of global, business cycle related risk such that one variable is driving out most of

the statistical significance of the other in the regressions presented in table 6.

[about here Table 6]

3.5 Stock excess return forecast regression: Principal components in production gaps

This section addresses two potential concerns about the evidence presented so far. First, the 

results highlighting the importance of a rest-of-the-world production gap for time variation in 

stock market excess returns rely on the use of an arithmetic average of national production

gaps. This averaging underlies the assumption that all production gaps are equally affecting 

common variation in production gaps. This is not necessarily true. Second, I refer to those

components of national production gaps that are perfectly correlated with the average 

production gap of the other six G7 countries as “common” components. These components 

are obtained from regressions of the national output gaps on the respective rest-of-the-world 
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production gaps. It might be useful to evaluate a more direct way to obtain a truly common 

component in national production gaps.

For these two reasons I apply principal component analysis to the national production gaps of 

the G7 countries. i.e. identify those components that drive the common variation in 

production gaps. Table 7 presents the loadings of the original variables, the national output 

gaps, on these principal components. The last row of table 7 indicates how much of the 

common variation in the national output gaps is explained by the respective principal 

component. 

As can be seen from table 7, the two first principal components explain about 80% of the 

common variation. The first principal component looks like the best candidate of a common 

component in production gaps that could be responsible for the Cooper and Priestley (2009) 

results. Remember that all national output gaps predict stock returns with the same sign. Only 

the loadings on the first principal component have the same sign. In addition, the loadings are 

of similar size such that taking an arithmetic average, i.e. assigning equal weights, of national 

production gaps to obtain a common component seems justified. In fact, the arithmetic 

average of national production gaps is almost perfectly positively correlated with the first 

principal component.

[about here Table 7]

Is the first principle component also an explanatory variable for time variation in stock market 

excess returns? The answer that the regression estimates of table 8 provide is yes. Table 8 

presents results from the following regression 

i
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where PC1 denotes the first principal component of the G7 national production gaps. The 

sample period runs from January 1970 to February 2011. Newey-West corrected t-statistics 

appear in parenthesis and the asterisk denotes significance at 95% confidence level by both 

Newey-West and Valkanov corrected t-statistics.
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Apart from the magnitude of the regression coefficients, the evidence provided in table 8 is

very similar to forecast regression estimates on the respective “rest-of-the-world” production 

gaps as under column II of table 2. Again the Italian stock market excess return is not 

significantly explained by the first principal component of the national production gaps. The 

first principal component’s explanatory power ranges from 1% to 3% for the other G7 

countries’ monthly stock market returns. In addition, it is a statistically significant explanatory 

variable at conventional significance levels. In sum, the results of these regressions 

corroborate the main findings of this paper. This subsection, in particular, also corroborates 

the main conclusions of Cooper and Priestley (2012) who show that the world capital stock to 

output ratio predicts national stock market returns. The first principal component of 

production gaps is conceptually close to their proposed global, macroeconomic variable as it 

also aggregates all the business cycle related information of the countries under study, i.e. also 

of that country whose stock market return one would like to predict.

[about here Table 8]

3.6 Is the information about common production gap components exploitable for 

investors?

So far, this paper has focused on in-sample predictability regressions. Information from the 

whole sample period has been used to calculate production gaps and their respective country-

specific and common components. This section assesses the relative importance of common 

and idiosyncratic production gap components in statistical tests of out-of-sample 

predictability.

Out-of-sample predictability is a question of still intensive debate as e.g. Bossarts and Hillion 

(1999) or Goyal and Welch (2008) show that in-sample predictability does not translate into 

out-of-sample predictability. By contrast, Campbell and Thompson (2008) stress that many 

predictive variables can beat the historical mean of stock excess returns in out-of-sample 

predictability tests once theoretically motivated restrictions on the sign of coefficients or 
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return forecasts are imposed. In addition, they show that small out-of-sample predictability 

can translate into economically sizeable utility gains for mean-variance optimizing investors.

This paper assesses the question of out-of-sample predictability by calculating the production 

gap as deviation of the respective countries’ log industrial production index value at time t 

from its one-sided Hodrick-Prescott filtered trend.6 The one-sided Hodrick-Prescott filter 

estimates the trend in the log industrial production index iteratively and thus only uses 

information available up to time t to forecast returns in t+1. However, due to the lack of 

vintage data, this is not really a real-time estimate since the industrial production index series 

employed in this paper have been subject to ex post revisions. 

The forecast period runs from January 1990 to February 2011. I use the period from January 

1970 to December 1989 to calculate the deviations of industrial production indexes from their 

Hodrick-Prescott filtered trends and the respective mean historical excess returns for forecasts 

beginning in January 1990. The January 1990 information is then added to forecasts for

February 1990 and so forth. 

I follow Campbell and Thompson (2008) and report an out-of-sample 2R statistic that can be 

compared with the in-sample 2R . This statistic obeys
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in which e
tr̂ denotes the forecast of excess returns up to t-1 and e

tr represents the historical 

mean excess return calculated up to t-1. If this statistic is positive, then the excess return 

predicted by the forecast variables delivers lower mean squared errors than the historical 

mean return. Notice that I neither restrict coefficients in the predictive regressions to the 

theoretically suggested negative values nor require forecasted returns to be positive. As 

6 I used the MATLAB routine of Alexander Meyer-Gohde to calculate the one-sided Hodrick-Prescott filtered 
trend. This program is publicly available on his IDEAS website.
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Campbell and Thompson (2008) point out, imposing such restrictions almost always improves 

the out-of-sample forecasting power of the predictive variables. 

Panel A of table 9 summarizes this statistic for a forecast regression of national stock market 

excess returns on the respective common and country-specific production gap components. 

The first column presents 2
oosR when only the coefficient on the common gap component is 

used to calculate the forecast of excess returns. The second column then additionally takes 

into account the coefficient on the country-specific component. 

These statistics show that for five of the G7 countries information about the common 

production gap delivers a better out-of-sample forecast performance than the simple historical 

mean of the respective excess returns. For most of these countries, the country-specific part of 

the national production gaps does not add important out-of-sample forecast power. Notable 

exceptions are Canada and the U.S. for which 2
oosR takes negative values. In sum, the 2

oosR

leave the impression that the information about the common components in national

production gaps helps to beat the historical return in out-of-sample forecasts. The importance 

of country-specific production gap components is weaker. 

Additionally, I follow Campbell and Thompson (2008) as well as Ferreira and Santa Clara 

(2011) and assess the economic importance of the production gap information by taking the 

stance of a mean-variance optimising investor. Each period this investor faces the choice to 

invest in the risky asset (the stock market excess return) and a risk-free asset (short-term 

interest rate). To make her choice, the investor either uses information about the historical 

average excess returns on the stock market or the predicted stock market return using the 

decomposed production gaps. Hence, at each point in the forecast period, each country i

investor calculates the optimal portfolio weight for the risky asset in country i with
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in which i
tr̂ represents the expected return on the stock market of country i up to time t. The 

expected return is derived either from the mean average return or from predictive regressions 

on the respective country’s common and country-specific production gap components. The 

term, 2,ˆ i
tσ , denotes the variance of the return, γ is the coefficient of risk aversion assumed to 

be 2 and if
tr

, represents the country i short-term interest rate.

Given these weights, the return on the investor’s portfolio at each point in time obeys
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such that I obtain a time series of portfolio returns under the assumption that shorting stocks 

( 0≥tw ) and more than 50% leverage ( 150≤tw ) is not allowed thus following Cooper and 

Priestley (2009, 2012).

To gauge the economic importance of the production gap information, I calculate the certainty 

equivalents when using the common or the common and idiosyncratic production gap 

components to calculate the portfolio returns. I compare these certainty equivalents, i.e. the 

the risk-free return the investor would require in order to be indifferent between the risky 

strategy and a riskless investment strategy. The certainty equivalent is calculated from 

2,,,

2
ipiprce σγ−= (18)

with risk aversion 2=γ . The annualized difference to the certainty equivalent that the 

investor obtains when using just the historical mean excess return to calculate portfolio 

returns is presented in panel B of table 9. These results are broadly consistent with the 

evidence in panel A of table 9. The information about the common production gap to 

calculate expected stock market return leads to small gains for investors in the G7 countries. 

The only exception is France. For France, taking additionally into account the information 

about the country-specific production gap leads to certainty equivalent gains. For the other 

countries this additional information does not add any gains.
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In sum, the out-of-sample tests are consistent with the in-sample regression results. They 

show that information about the common production gap component leads to a better forecast 

performance and gains for mean-variance optimizing investor compared with historical mean 

excess returns as out-of-sample predictor. Information about country-specific production gaps 

is less important.

[about here Table 9]

4 Global and idiosyncratic business cycle risk in U.S. bond excess 

returns

In line with evidence on the link of bond risk premia with common factors among a set of 

macroeconomic variables (Ludvigson and Ng, 2009), Cooper and Priestley (2009) provide 

evidence for the predictive power of the U.S. production gap not only for stock excess returns 

but also for U.S. bond excess returns. They thus support the theoretical model of Hasseltoft 

(2010) who shows that stock and bond returns are driven by common macroeconomic risk 

factors. To complement their analysis, I assess if the distinction between common and 

idiosyncratic production gap components matters for explaining time-variation in bond excess 

returns. This assessment is motivated especially by Dahlquist and Hasseltoft (2011) who find 

that both local and global versions of the Cochrane and Piazzesi (2005) bond risk factor 

explain time variation in excess returns on bonds in Germany, Switzerland, the UK and the 

U.S. In addition, Ilmanen (1995) and Cooper and Priestley (2012) provide evidence of global 

risk driving time-varying bond excess returns.

I use prices on U.S. zero bonds to calculate annual bond excess returns of two- to five-year 

bonds in excess of the yield on a one-year bond. I employ two sets of regressions to evaluate 

the impact of the different production gap components on bond excess returns. First, 

following Cooper and Priestley (2009), I regress the annual bond excess returns on the 13-

month lagged national production gap, i.e.
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Second, I regress annual bond excess returns on the “rest-of-the-world” production gap from 

the U.S. perspective to assess if the predictive power of national production gaps is driven by 

global movements in production gaps. The estimate equation obeys
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Table 10 summarizes the results. Column (I) presents the results from forecast regression 

(19), column (II) gives the results from forecast regression (20). Newey-West (Newey and 

West, 1987) corrected t-statistics appear below the estimates in parenthesis. Again the asterisk 

signals a significant point estimate at 95% confidence level for both Newey-West and 

Valkanov corrected t-statistics. The sample covers the period from January 1970 to December 

2003. The end of the sample period is due to the limited public availability of the CRSP Fama 

and Bliss data on zero bonds. The beginning of the sample period is chosen to make the 

results of the bond return forecast regressions broadly comparable with the stock return 

forecast regressions presented so far.

The estimates of the Cooper and Priestley (2009) rerun under column (I) of table 10 show that 

the production gap is a powerful predictor of annual US bond excess returns. The U.S.

production gap explains between 23% (2-year bond) and 15% (5-year bond) of the time 

variation in U.S. bond excess returns. Notice that these results are not directly comparable 

with the results of Cooper and Priestley (2009) due to the different start of the sample period. 

The estimates under column (II) of table 10 highlight that the rest-of-the-world production 

gap has statistically significant explanatory power for the U.S. bond excess returns. This 

result is in line with Ilmanen (1995) and Cooper and Priestley (2012) who provide evidence 

for the predictive power of global risk factors for bond excess returns. Interestingly, the rest-

of-the-world production gap explains about half as much time variation as the U.S. production 

gap for excess returns on 2-year bonds. The relative explanatory power of the rest-of-the-
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world production gap declines with the maturity of the bonds. For the 5-year bond excess 

returns, the rest-of-the-world production gap reveals only about a quarter of the predictive 

power of the U.S. production gap. It seems to be the case that country-specific components of 

the U.S. production gap matter for explaining time-varying bond excess returns and their 

relative importance seems to increase with the maturity of bonds. 

Finally, to illustrate that both the idiosyncratic and the common component in the U.S.

production gap explain U.S. bond excess returns, I perform the forecast regression (8) for the 

bond excess returns. Column (III) of table 10 displays the respective results which corroborate 

that the country-specific part of the U.S. production gap as well as its common, global 

component significantly explain. time-variation in bond excess returns. By construction they 

deliver the same fit as the U.S. production gap that is not decomposed.

Taken together the observations presented in table 10 lead to two conclusions. Global 

macroeconomic risk certainly matters for explanations of time-varying bond risk premia. 

However, its importance decreases with the maturity of the bonds under consideration. This 

latter finding is related to the second main conclusion. Country-specific risks, such as e.g. the 

base of tax payers that back government bonds, cannot be neglected in this respect. 

5 Conclusions

This paper complements Cooper and Priestely (2009) who present evidence for the 

explanatory power of national production gaps for time-variation in national stock market 

returns. The simple decomposition of industrial production deviations from trend into 

“global” and “country-specific” components introduced in this paper highlights that the 

explanatory power of production gaps for national stock markets is largely due to global, 

business cycle related risk. Out-of-sample tests support this view. These findings confirm

stress that the G7 stock markets are well integrated.
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In contrast to some earlier studies of the impact of common business cycle risk on stock 

markets, the evidence presented in this paper is based on variables that can be readily 

interpreted as mirror image of global risk without the short-cut of employing U.S. variables to 

explain foreign stock market returns. This approach additionally affirms the interpretation of 

the evidence provided in this paper as evidence of global business cycle risk driving the major 

stock markets. It is not a mirror image of the U.S. business cycle.

Furthermore, this paper shows that foreign, “rest-of-the-world”, macroeconomic risk affects 

U.S. asset markets. A “rest-of-the-world” production gap explains time variation in the U.S.

stock market return while the U.S.-specific one does not. Evidence in this direction has been 

scarce as of yet. This finding reinforces the point that truly global risk plays a vital role in 

explanations of the time-variation in national stock markets. Moreover, this paper provides 

further evidence for the observation that both global and country-specific macroeconomic 

risks contribute to explaining time-variation in bond excess returns. 

Appendix: Feedback of stock market risk premia on output gaps?

Dynamics on financial markets and the macroeconomy are intimately linked. However, it is 

common practice in the finance literature to focus on the explanatory power of 

macroeconomic variables for asset market dynamics but not on the reverse relation, i.e. the 

feedback of asset market movements on the real economy (e.g. Chen et al., 1986). In the 

context of the present paper, this relates to the question if time variation in national stock 

market excess returns explain future time variation in national production gaps.

It is beyond the scope of this paper to provide a perfect distinction between cause and effect 

when evaluating the joint behaviour of production gaps and stock market excess returns. But 

it can address the question if changes of stock prices or deviations of industrial production 

from trend cause movements of the other variable in a statistical sense. A simple, indicative 
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way to look at this issue is to evaluate Granger causality (Granger, 1969) among national 

stock market excess returns and national production gaps at the one-month horizon.

Table A1 presents the p-values of Granger causality F-tests from vector autoregressions 

(VAR) of national stock market returns and national production gaps applying a lag length of 

one month. Translated in the context of this paper, the null hypotheses of the F-tests are that 

past stock market excess returns do not help to forecast stock market excess returns in the 

presence of past values of production gaps. The coefficients estimated in the VAR should be 

zero. Secondly, the VAR approach also allows to evaluate the reverse Granger causality, i.e. 

evaluating if past stock market returns help to forecast production gaps in the presence of past 

values of the production gaps.

The main results displayed in table A1 can be easily summarized. In general, past values of 

stock market excess returns do not Granger cause the respective national production gaps. 

Canada and Japan are borderline cases as the null hypothesis of stock market excess returns 

not Granger causing production gaps is accepted at 6% significance level for Canada and at 

5% significance level for Japan. For all of the other countries, the significance level for 

accepting the null hypothesis is considerably higher. Hence, these results show that it is 

justified to focus mainly on the explanatory power of production gaps on stock market 

dynamics as in Cooper and Priestley (2009) and this paper. However, as the cases of Canada 

and Japan show, it is important to bear in mind that causality, or in this case at least Granger 

causality, can also follow the other direction from asset markets to the real economy. In 

addition, there might be contemporaneous effects that are not captured in the Granger 

causality test.
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Table A1: P-values of Granger causality tests

(stock market excess returns and national production gaps, lag length of one month)
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, 0.07 0.14 ie
tr

, 0.06 0.02

i
tgap 0.06 0.00 i

tgap 0.88 0.00

GER ITA

ie
tr

,
1−

i
tgap 1−

ie
tr

,
1−

i
tgap 1−

ie
tr

, 0.30 0.00 ie
tr

, 0.13 0.02

i
tgap 0.32 0.00 i

tgap 0.76 0.00

JPN UK

ie
tr

,
1−

i
tgap 1−

ie
tr

,
1−

i
tgap 1−

ie
tr

, 0.04 0.01 ie
tr

, 0.05 0.05

i
tgap 0.05 0.00 i

tgap 0.86 0.00

US

ie
tr

,
1−

i
tgap 1−

ie
tr

, 0.31 0.01

i
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Notes: This table provides the p-values from Granger causality tests of vector autoregressions that feature 

national stock market excess returns and national production gaps of the G7 countries. The null hypothesis is that 

the lagged variable does not Granger cause the other variable.
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Tables

Table 1: Correlation coefficients of output gaps

CND FRA GER ITA JPN UK US

CND 1 0.64

(0.58;0.69)

0.31

(0.23;0.39)

0.50

(0.43;0.56)

0.13

(0.04;0.22)

0.37

(0.30;0.45)

0.63

(0.57;0.68)

FRA 1 0.63

(0.57;0.68)

0.80

(0.77;0.83)

0.33

(0.25;0.40)

0.57

(0.51;0.63)

0.76

(0.72;0.80)

GER 1 0.59

(0.53;0.65)

0.74

(0.70;0.78)

0.32

(0.24;0.40)

0.32

(0.24;0.40)

ITA 1 0.43

(0.35;0.50)

0.64

(0.58;0.69)

0.73

(0.69;0.77)

JPN 1 0.29

(0.21;0.37)

0.17

(0.08;0.27)

UK 1 0.78

(0.74;0.81)

US 1

Notes: This table presents the pairwise correlation coefficients of the G7 countries’ output gaps over the sample 

period from January 1970 to February 2011. The numbers in parenthesis indicate the range of the correlation 

coefficients in the 95% confidence interval.
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Table 2: Univariate forecast (one month) regressions

of stock excess returns on production gaps

(I) (II) (III)

i
tgap 2−

2R iG
tgap −
−

7
2

2R US
tgap 2−

2R

CNDe
tr

,

)69.1(
07.0

−
− 0.00

)24.2(
12.0

−
− * 0.01

)055(
02.0

−
− -0.00

FRAe
tr

,

)64.2(
15.0

−
− * 0.01

)49.3(
18.0

−
− * 0.01

)88.0(
04.0

−
− -0.00

GERe
tr

,

)73.3(
20.0

−
− * 0.02

)09.3(
16.0

−
− * 0.01

)61.1(
07.0

−
− 0.00

ITAe
tr

,

)42.2(
14.0

−
− * 0.01

)25.1(
10.0

−
− 0.00

)18.0(
01.0 -0.00

JPNe
tr

,

)81.2(
11.0

−
− * 0.02

)12.3(
17.0

−
− * 0.02

)15.1(
05.0

−
− 0.00

UKe
tr

,

)91.2(
11.0

−
− * 0.01

)84.4(
26.0

−
− * 0.03

)52.3(
12.0

−
− * 0.02

USe
tr

,

)91.2(
10.0

−
− * 0.01

)58.4(
21.0

−
− * 0.03

Notes: This table provides estimates from one-month ahead forecast regressions of country i’s stock market 

excess return on country i’s production gap (column (I)), the average production gap of the other six countries 

(column (II)) and the U.S. production gap. The forecast regressions take the following form:

i
t

i
t

iie
t gapr νβα ++= −2

, (I)

i
t

iG
t

iie
t gapr νβα ++= −

−
7
2

, (II)

i
t

US
t

iie
t gapr νβα ++= −2

, (III)

Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. The sample period runs from January 1970 to February 

2011. The 2R statistic is adjusted for the number of regressors.
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Table 3: Multivariate forecast (one month) regressions

of stock excess returns on production gaps, term spreads and dividend-price ratios

(I) (II)

icommon
tgap ,

2−
iidio

tgap ,
2−

2R icommon
tgap ,

2−
iidio

tgap ,
2−

i
tts 1−

2R

CNDe
tr

,

)25.2(
19.0

−
− *

)53.0(
03.0

−
− 0.01

)64.1(
16.0

−
−

)26.0(
01.0

−
−

)74.0(
00.0 0.01

FRAe
tr

,

)38.3(
20.0

−
− *

)35.0(
04.0

−
− 0.01

)74.2(
16.0

−
− *

)37.0(
04.0

−
−

)57.1(
00.0 0.02

GERe
tr

,

)14.3(
21.0

−
− *

)22.2(
18.0

−
− * 0.02

)86.2(
19.0

−
− *

)68.1(
15.0

−
−

)07.1(
00.0 0.02

ITAe
tr

,

)30.1(
09.0

−
−

)05.2(
26.0

−
− * 0.01

)39.1(
09.0

−
−

)09.2(
26.0

−
− *

)48.0(
00.0

−
− 0.01

JPNe
tr

,

)21.3(
26.0

−
− *

)84.1(
08.0

−
− 0.02

)14.3(
25.0

−
− *

)78.1(
08.0

−
−

)78.0(
00.0 0.02

UKe
tr

,

)67.4(
31.0

−
− *

)43.0(
02.0 0.03

)63.3(
34.0

−
− *

)58.0(
03.0

)57.0(
00.0

−
− 0.03

USe
tr

,

)64.4(
20.0

−
− *

)27.0(
01.0 0.03

)13.4(
23.0

−
− *

)02.0(
00.0

)91.0(
00.0

−
− 0.03

(III)

icommon
tgap ,

2−
iidio

tgap ,
2−

i
tdp 1−

2R

CNDe
tr

,

)36.2(
20.0

−
− *

)57.0(
03.0

−
−

)48.0(
00.0

−
− 0.01

FRAe
tr

,

)28.3(
21.0

−
− *

)42.0(
06.0

−
−

)52.0(
00.0

−
− 0.01

GERe
tr

,

)12.3(
21.0

−
− *

)27.2(
19.0

−
− *

)13.0(
00.0

−
− 0.02

ITAe
tr

,

)38.1(
09.0

−
−

)14.2(
27.0

−
− *

)87.0(
01.0

−
− 0.01

JPNe
tr

,

)00.3(
25.0

−
− *

)50.1(
07.0

−
−

)52.0(
00.0 0.02

UKe
tr

,

)24.3(
27.0

−
− *

)33.1(
15.0

)31.1(
03.0 0.05

USe
tr

,

)42.4(
19.0

−
− *

)41.0(
02.0

)20.0(
00.0 0.03
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Notes: This table provides estimates from one-month ahead forecast regressions of country i’s stock market 

excess return on that component of  country i’s production gap that is perfectly correlated with the average 

production gap of the other six countries, icommon
tgap , , and that component that is orthogonal to it, iidio

tgap ,

(column (I)) and in addition to the two production gap components on the country i’s term spread, i.e. the yield 

difference between a long-term government bond and a short-term interest rate (column (II)) as well as the 

country-specific log dividend-price ratio (column (III)). The forecast regressions take the following form:

i
t

iidio
t

iicommon
t

iie
t gapgapr νββα +++= −−

,
22

,
21

, (I)

i
t

i
t

iiidio
t

iicommon
t

iie
t tsgapgapr νβββα ++++= −−− 13

,
22

,
21

, (II)

i
t

i
t

iiidio
t

iicommon
t

iie
t dpgapgapr νβββα ++++= −−− 13

,
22

,
21

, (III)

Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. The sample period runs from January 1970 to February 

2011. The 2R statistic is adjusted for the number of regressors.
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Table 4: Multivariate, one-month forecast regressions for different subsample periods

Panel A: sample period January 1970 to June 1990

icommon
tgap ,

2−
iidio

tgap ,
2−

i
tts 1−

2R

CNDe
tr

,

)82.0(
07.0

−
−

)90.0(
09.0

−
−

)53.0(
00.0 -0.00

FRAe
tr

,

)65.1(
17.0

−
−

)48.0(
09.0

)77.0(
00.0 0.01

GERe
tr

,

)94.1(
17.0

−
−

)11.2(
31.0

−
− *

)59.0(
00.0 0.02

ITAe
tr

,

)51.0(
07.0

)98.1(
31.0

−
− *

)018(
00.0

−
− 0.02

JPNe
tr

,

)94.2(
25.0

−
− *

)18.0(
02.0

)08.1(
00.0 0.03

UKe
tr

,

)23.3(
49.0

−
− *

)07.1(
12.0

)35.0(
00.0

−
− 0.03

USe
tr ,

)21.2(
21.0

−
− *

)68.0(
09.0

−
−

)21.0(
00.0 0.02

Panel B: sample period July 1990 to February 2011

icommon
tgap ,

2−
iidio

tgap ,
2−

i
tts 1−

2R

CNDe
tr

,

)99.1(
70.0

−
− *

)05.0(
01.0

)95.0(
00.0

−
− 0.02

FRAe
tr

,

)70.1(
16.0

−
−

)36.1(
27.0

−
−

)88.0(
00.0 0.02

GERe
tr

,

)60.1(
12.0

−
−

)63.1(
35.0

−
−

)51.0(
00.0 0.02

ITAe
tr

,

)41.3(
30.0

−
− *

)66.2(
51.0

−
− *

)46.1(
01.0

−
− 0.04

JPNe
tr

,

)91.1(
14.0

−
−

)49.0(
05.0

−
−

)14.0(
00.0

−
− 0.01

UKe
tr

,

)50.2(
53.0

−
− *

)14.1(
26.0

)40.1(
00.0

−
− 0.02

USe
tr

,

)62.2(
32.0

−
− *

)01.1(
14.0

)93.0(
00.0

−
− 0.03
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Notes: This table provides estimates from one-month ahead forecast regressions of country i’s stock market 

excess return on that component of country i’s production gap that is perfectly correlated with the average

production gap of the other six countries, icommon
tgap , , that component that is orthogonal to it, iidio

tgap , and in 

addition to the two production gap components on the country i’s term spread, i.e. the yield difference between a 

long-term government bond and a short-term interest rate The forecast regressions take the following form:

i
t

i
t

iiidio
t

iicommon
t

iie
t tsgapgapr νβββα ++++= −−− 13

,
22

,
21

,

Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. Panel A provides the estimates for the sample period from 

January 1970 to June 1990. Panel B gives the estimates for the sample period from July 1990 to February 2011. 

The 2R statistic is adjusted for the number of regressors.
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Table 5: Long-horizon forecast regressions

Panel A: 12 month forecast horizon

Actual estimates Implied estimates

icommon
tgap , iidio

tgap , 2R icommon
tgap , iidio

tgap , 2R

CNDe
httr

,
, + )20.2(

68.1
−

−
)10.1(

52.0
−

− 0.07 -2.06 -0.30 0.10

FRAe
httr

,
, + )21.2(

86.1
−

−
)36.0(

22.0 0.07 -2.19 -0.25 0.10

GERe
httr

,
, + )41.2(

08.2
−

−
)50.0(

27.0 0.07 -2.32 -1.29 0.20

ITAe
httr

,
, + )38.1(

89.1
−

−
)69.0(

60.0 0.03 -0.99 -1.02 0.10

JPNe
httr

,
, + )76.2(

21.3
−

− *
)48.1(

98.0 0.14 -2.87 -0.81 0.20

UKe
httr

,
, + )92.2(

28.2
−

− *
)00.0(

00.0
−

− 0.15 -3.38 0.18 0.30

USe
httr

,
, + )96.2(

51.1
−

− *
)56.0(

21.0
−
− 0.15 -2.14 0.14 0.29

Panel B: 24 month forecast horizon

Actual estimates Implied estimates

icommon
tgap , iidio

tgap , 2R icommon
tgap , iidio

tgap , 2R

CNDe
httr

,
, + )18.2(

98.2
−

−
)34.1(

89.0
−

− 0.10 3.71 -0.50 0.16

FRAe
httr

,
, + )44.2(

16.4
−

−
)06.0(

06.0
−

− 0.15 -3.97 0.30 0.16

GERe
httr

,
, + )99.1(

31.4
−

−
)30.0(

27.0 0.11 -4.25 -1.65 0.34

ITAe
httr

,
, + )87.1(

61.3
−

−
)04.0(

06.0 0.11 -1.80 -1.06 0.17

JPNe
httr

,
, + )08.4(

65.7
−

− *
)25.1(

55.1 0.26 -5.24 -1.39 0.34

UKe
httr

,
, + )23.4(

72.3
−

− *
)62.0(

34.0 0.17 -6.10 0.26 0.48
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Table 5 continued

USe
httr

,
, + )66.2(

37.2
−

−
)22.0(

12.0
−

− 0.14 -3.79 0.18 0.45

Panel C: 36 month forecast horizon

Actual estimates Implied estimates

icommon
tgap , iidio

tgap , 2R icommon
tgap , iidio

tgap , 2R

CNDe
httr

,
, + )01.3(

57.3
−

− *
)95.1(

54.1
−

− 0.15 -5.03 -0.63 0.19

FRAe
httr

,
, + )52.4(

75.6
−

− *
)10.0(

11.0 0.28 -5.42 -0.31 0.20

GERe
httr

,
, + )36.2(

02.6
−

−
)05.0(

06.0
−

− 0.17 -5.86 -1.75 0.43

ITAe
httr

,
, + )20.3(

83.5
−

− *
)84.0(

25.1
−

− 0.24 -2.48 -1.06 0.21

JPNe
httr

,
, + )88.3(

48.9
−

− *
)25.1(

74.1 0.28 -7.21 -1.78 0.43

UKe
httr

,
, + )32.3(

94.3
−

− *
)83.0(

74.0 0.12 -8.30 0.30 0.60

USe
httr

,
, + )60.2(

55.2
−

−
)64.0(

54.0
−

− 0.13 -5.06 0.23 0.53

Notes: This table provides estimates from 12, 24 and 36-month ahead forecast regressions of country i’s stock 

market excess return on that component of country i’s production gap that is perfectly correlated with the 

average production gap of the other six countries, icommon
tgap , , and that component that is orthogonal to it, 

iidio
tgap , The forecast regressions take the following form:

i
htt

iidio
t

hiicommon
t

hiie
htt gapgapr +−−+ +++= ,

,
2

,
2

,
2

,
1

,
, νββα

with h the forecast horizon in months. Newey-West (Newey and West, 1987) corrected t-statistics appear below 

the estimates in parenthesis. Asterisk indicates significance at 95% confidence level if both Newey-West 

corrected and Valkanov (2003) corrected t-statistics indicate significance at this confidence level. The sample 

period runs from January 1970 to February 2011. The 2R statistic is adjusted for the number of regressors.

The columns “implied estimates” give point estimates and 2R statistics implied by the one-month forecast 

regressions from table 3 under the null hypothesis of no predictability (Boudoukh et al., 2008).
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Table 6: Univariate forecast regressions (quarterly frequency)

of stock excess returns on rest-of-the-world production gap

univariate multivariate
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− * 0.11
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29.0 0.10
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66.0

−
− * 0.08

)41.3(
58.0

−
− *

)18.2(
78.0 * 0.10

Notes: This table provides estimates from one-period ahead forecast regressions of country i’s stock market 

excess return on the average production gap of the other six countries when both regressand and regressor are 

measured at the quarterly frequency. The left column presents the estimates from univariate regressions of the 

form:
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The right column additionally takes into account that earlier studies provided evidence for the explanatory power 

of short-run variation in the US consumption-wealth ratio, cay, for foreign stock market returns. The forecast 

regression then obeys
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Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. The sample period runs from the first quarter of 1970 to 

the fourth quarter of 2010. The 2R statistic is adjusted for the number of regressors.
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Table 7: Principal component coefficients

PC1 PC2 PC3 PC4 PC5 PC6 PC7

CND 0.31 0.27 0.70 0.50 -0.05 0.29 -0.05

FRA 0.36 0.10 0.20 -0.35 0.27 -0.20 0.77

GER 0.31 -0.39 0.21 -0.31 0.61 0.06 -0.49

ITA 0.44 0.04 -0.04 -0.53 -0.60 0.38 -0.14

JPN 0.35 -0.76 -0.08 0.39 -0.28 -0.17 0.18

UK 0.38 0.19 -0.63 0.30 0.33 0.47 0.11

US 0.46 0.39 -0.17 0.10 -0.08 -0.70 -0.33

% variance 57.13 22.21 8.99 5.39 2.84 2.19 1.24

Notes: This table presents the principal component coefficients of the G7 countries’ output gaps. The last row of 

this table ‘% variance’ indicates how much of the common variation in the output gaps is explained by the 

respective principal component.
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Table 8: One month ahead forecast regressions 

on first principal component of national production gaps

1
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−
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Notes: This table provides estimates from one-month ahead forecast regressions of country i’s stock market 

excess return on the first principle component of the G7 countries’ production gaps, PC1. The forecast 

regressions take the following form:

i
tt
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t PCr νβα ++= −

1
2

,

Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. The sample period runs from January 1970 to February 

2011. The 2R statistic is adjusted for the number of regressors.
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Table 9: Out-of-sample forecast regressions

Panel A: 2
oosR (%) Panel B: CE Gains

HPicommon
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CND -0.27 -0.10 0.07 0.07

FRA 1.20 1.21 -0.06 0.08

GER 0.32 0.38 0.05 0.05

ITA 1.30 1.33 0.05 0.05

JPN 3.33 3.33 0.07 0.07

UK 3.32 3.35 0.09 0.09

US -0.37 2.69 0.08 0.08

Notes: Panel A gives a 2R statistic that shows if the excess return predicted by the forecast variables delivers 

lower mean squared errors than the historical mean return. A positive value indicates that it does. This statistic is 

displayed when only the common component in production gaps is used to forecast the respective country’s 

stock market return and when both common and country-specific components are used. This statistic obeys
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in which e
tr̂ denotes the forecast of excess returns up to t-1 and e

tr represents the historical mean excess return 

calculated up to t-1.

Panel B of this table gives the annualized differences between certainty equivalents of trading strategies from 

using the common or both common and country-specific components of national production gaps to make 

portfolio allocation decisions and certainty equivalents from a portfolio strategy employing the mean historical 

stock market excess return as predictor of expected returns. The certainty equivalents are calculated from 

2,,,

2
ipiprce σγ−= with risk aversion 2=γ .
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Table 10: Forecast regressions of annual US bond excess return on 

global and country-specific production gap varieties

Sample period: January 1970 to December 2003

(I) (II) (III)

US
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−
)08.5(
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−

− * 0.15

Notes: This table provides estimates from 1-year ahead forecast regressions of country i’s bond excess return on 

country i’s production gap (column (I)), the average production gap of the other six countries (column (II)) and 

on that component of the US production gap that is orthogonal to the average production gap of the other six 

countries, idio
tgap The forecast regressions take the following form:

t
US
t

NN
t gapbrx νβα ++= −13 (I)

t
USG

t
NN

t gapbrx νβα ++= −
−

7
13 (II)

t
idio
t

idioNcommon
t

commonNN
t gapgapbrx νββα +++= −− 13

,
13

, (III)

Newey-West (Newey and West, 1987) corrected t-statistics appear below the estimates in parenthesis. Asterisk 

indicates significance at 95% confidence level if both Newey-West corrected and Valkanov (2003) corrected t-

statistics indicate significance at this confidence level. The 2R statistic is adjusted for the number of regressors.
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