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Abstract 

 
I show that when the ratio of asset wealth to human wealth falls, investors become more 
exposed to idiosyncratic shocks and demand higher stock and government bond risk 
premia. I find that the residuals from the cointegrating vector among asset wealth and 
labour income, wy, predict both future stock and bond returns in the Euro Area. 
Consequently, it can be used to track time-variation in risk premium. The results are 
robust to the inclusion of control variables and vis-a-vis other benchmark models. 
Finally, I show that, conditioning the predictive ability of wy on the financial stress 
conditions allows one to track better future time-variation in risk premium. Moreover, 
when financial stress increases, investors perceive a larger risk for both stocks and 
government bonds. 
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1. Introduction 

The 2008-2009 financial turmoil has revealed the strength of the linkages 

between the financial system, the housing sector, the banking sector and the credit 

market, and demanded a prompt answer from monetary policy. In addition, the sudden 

emergence of the current crisis, together with its severity and potentially long-lasting 

effects, led to large fiscal stimulus in an attempt to recover economic activity. As a 

result, factors such as external influences, oil prices, private investment, stock markets 

or even duration dependence on the likelihood of an expansion and contraction ending, 

became key elements for understanding the current developments (Castro, 2010). 

For the Euro Area as a whole, these interventions pose major challenges both 

because of the need of fiscal coordination and because they represent an valuable test to 

the long-term (un)sustainability of public accounts and can impact on the future 

conduction of monetary policy. 

Moreover, homogeneity in response to exogenous shocks is crucial in a one-

size-fits-all framework, as the lack of similarity may cause business cycle de-

synchronization. For instance, based on the quarterly data from the US, the UK, 

Canada, and Italy, Mallick and Moshin (2010) find that inflation, negatively affects both 

consumption and investment, but  has a positive influence on the current account both in 

the short and long term. Similarly, Granville and Mallick (2009) investigate the nexus 

between monetary stability and financial stability in the EMU. The authors show that 

the interest rate instrument used for inflation targeting (monetary stability) is conducive 

to financial stability (proxied by the term structure of interest rates, share prices, 

exchange rates, property price inflation and the deposit–loan ratio of the banking 

sector). Rafiq and Mallick (2008) examine the effects of monetary policy shocks on 
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output in the three largest euro area economies – Germany, France and Italy (EMU3) – 

and show that there is a lack of homogeneity in the responses. 

The behaviour of asset markets is indeed of major importance for financial 

institutions, homeowners, monetary authorities and policy makers. Sousa (2010a) finds 

that, for the Euro Area as whole, while housing wealth effects from a monetary policy 

contraction are very persistent, financial wealth effects are of short duration. 

Additionally, the monetary authority pays a special attention to developments in 

monetary aggregates, but the monetary policy rule also suggests that it adopts a vigilant 

posture regarding financial markets. Similarly, Castro (2011) finds that the European 

Central Bank follows a nonlinear Taylor rule and targets financial conditions, therefore, 

making the Eurozone eventually less vulnerable to the recent credit crunch. 

 In fact, the linkages between the financial markets and the housing sector, the 

banking system and the monetary framework have revealed their strength in the current 

crisis, corroborating the research on the linkages between macroeconomic variables, 

wealth, and long-term predictability of stock returns (Sousa, 2010b). 

Moreover, in rich countries, private credit is offered not only by deposit money 

banks (as it happens in the case of developing countries), but also by banks and other 

financial institutions such as development banks, insurance companies, and private 

pension funds, private and public corporate bond and public equity markets. 

Consequently, a wide range of asset categories is nowadays considered as a way of 

allowing the provision of funds for consumption (and, therefore, utility), but also 

collateral services in many relationships between borrowers and lenders. Liquidity and, 

more importantly, wealth play, therefore, a major role for asset pricing (Michaelides, 

2003). 
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In contrast, only a few studies addressed the determinants of bond risk premium. 

Fama and Bliss (1987) show that excess bond returns are forecasted by the spread 

between the forward rate and the one-year yield, while Campbell and Shiller (1991) 

emphasize the role of the Treasury yield spreads. Cochrane and Piazzesi (2005) find that 

a linear combination of forward rates explains future bond risk premium and Ludvigson 

and Ng (2009) highlight its countercyclical pattern. 

While these findings stress the importance of financial indicators, the 

development of economically motivated variables that track expectations about future 

government bond yields has not been considered yet.  

The current paper assesses the power of the ratio of asset wealth to human 

wealth for forecasting asset returns in the Euro Area as a whole. Specifically, I show the 

deviations from the equilibrium relationship among wealth and labour income (labelled 

by wy) predict both stock returns and government bond yields. 

In the case of stocks, I show that the predictive power of wy is particularly 

important for horizons spanning from four to eight quarters, when it explains between 

14% and 18% of future real stock returns or between 13% and 16% of future excess 

stock returns. This highlights the importance of wealth composition in asset pricing 

models (Sousa, 2010b), as well as providing collateral services to the banking system. 

As for government bond yields, the empirical proxy predicts 30% of real bond 

returns at horizons of twenty quarters. The effects are sizeable: a one standard-deviation 

fall in wy leads to a rise of 16.84 basis points in the expected real government bond 

yield at an annual rate. 

What explains such findings? The economic rationale behind this link lies on the 

fact that a fall in wealth increases household exposure to labour income risk and, as a 

result, leads to an increase in risk premium. Consequently, a decrease in the ratio of 
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asset wealth to human wealth (the wealth-to-income ratio) predicts higher stock returns 

and government bond yields. 

Finally, given the potentially large implications of financial stress for the real 

economy and with the current crisis in mind, I assess the transmission of financial stress 

to stock and government bond markets. In particular, I ask the following questions: 

How strong is the link between financial stress and financial markets? How do financial 

stress conditions affect the behavior of stock returns and government bond yields? 

I show that accounting for the level of financial stress allows one to track better 

future time-variation in risk premium. Moreover, when financial stress increases, 

investors demand higher stock returns and government bond yields. Therefore, the 

current work opens new avenues for understanding the dynamics of the linkages wealth, 

stock markets and government bonds’ developments, and financial stress conditions. 

The rest of the paper is organized as follows. Section 2 describes the theoretical 

framework while Section 3 provides the empirical approach. Section 4 presents the 

results, while Section 5 proceeds with the robustness analysis. Section 6 concludes. 

 

2. Wealth-to-Income Ratio and Risk Premium: An Illustration 

Consider a continuum of households who consume tc  and wealth services (for 

instance, liquidity or collateral services), tw , and maximize utility as follows, 
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where   is the time discount factor, ts  represents the state of the economy, )|( 0ssp t  

denotes the probability of state ts  given the initial state 0s . Preferences are specified by 
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where  >0 captures the importance of wealth in the utility function, İ is the 

intratemporal elasticity of substitution between consumption and wealth services, and   

is the coefficient of risk aversion. 

Each household has an endowment of stochastic labour income, ),( ttt aiy , 

where it is the idiosyncratic event and at is the aggregate event, and faces the solvency 

constraint 
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where ts  represents the state of the economy, t  is the relative price of wealth services, 

and )]([ tts sd
t

  is the price of a claim to )( tt sd .  

The strength of that constraint is determined by the ratio of asset wealth to 

human wealth (i.e., the wealth-to-income ratio), wy 
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where wa and ca correspond, respectively, to aggregate wealth and aggregate 

consumption. 

Allocations and prices will depend on household’s consumption weight,  , as 

follows: (i) if it does not switch to a state which is binding, it is ),(
~

tt s ; and (ii) if it 

does switch, the new weight is ),( ttt ay . 

Aggregate consumption is obtained by integrating over household weights, 

namely, ),;(),()(
~
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a
t adsa     where );( tt a  represents the distribution over 

weights at the start of period t. The consumption share of an agent can be represented as 
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the ratio of his consumption weight to the aggregate consumption weight, 
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As the wealth-to-income ratio, wy, decreases, the cutoff levels for consumption 

weights increase, 
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, and equal the household’s income share if the consumer 

moves to a state where the constraint is binding. Consequently, household’s exposure to 

income shocks increases and a higher risk premium on stocks and government bond 

yields is requested. 

 

3. Cointegration Among Wealth and Labour Income 

First, the Augmented Dickey-Fuller (ADF) and the Phillips-Perron (PP) tests are 

used to determine the existence of unit roots and show that all series are first-order 

integrated. 

Second, the methodologies of Engle and Granger (1987), Johansen and Juselius 

(1990), and Phillips and Ouliaris (1990) support the existence of cointegration.  

Third, I estimate the following vector error-correction model (VECM): 

  ,
)log(

)log(
)log()log(

)log(

)log(

1
t

kt

kt
K

k
ktt

t

t

y

w
Dtyw

y

w
 



























  (5) 

where the cointegrating vector eliminates the deterministic trends so that 

  tyw tt )log()log(  is stationary. 

Finally, the wealth-to-income ratio, wy, is measured as the deviation from the 

cointegration relationship: 

,)log()log(
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thereby the cointegrating vector eliminates the deterministic trends. The ratio is also 

computed by estimating the constant, , and the trend,  , in the cointegrating 

relationship while imposing the restriction  = −1. The estimates for wy are, 

respectively: (i) 20.301.0)log(57.0)log(  tywwy ttt ; and (ii) 

58.501.0)log()log(75.1  tywwy ttt . 

 

4. Results 

4.1. Data 

This Section provides a summary description of the data employed in the 

empirical analysis.  

In the estimations, I use quarterly, seasonally adjusted data for the Euro Area. 

The sample period 1980:1-2007:4 for which data are available, and all variables - with 

the obvious exceptions of stock returns and government bond yields - are expressed in 

logs of real per capita terms by using the GDP deflator. 

The main data source is the European Central Bank (ECB) and Euro Area 

aggregates are calculated as weighted average of euro-11 before 1999 and, thereafter, as 

break-corrected series covering the real-time composition of the Euro Area. The weights 

are computed using GDP at irrevocable fixed conversion rates. 

Income refers to disposable income, and aggregate wealth is the sum of housing 

wealth and financial wealth. Given that original data on wealth correspond to the end-

of-period values, I lag once the data, so that the observation of wealth in t corresponds 

to the value at the beginning of the period t + 1.  

Stock returns are computed using data for share price index and the dividend 

yield ratio provided by the International Financial Statistics (IFS) of the International  
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Monetary Fund (IMF) and the Datastream. The 10-year government bond yield 

data is also provided by the IFS of the IMF.  

Excess returns are defined as the difference between asset returns and the short-

term interest rates. For short-term interest rates from January 1999 onwards, the euro 

area 3-month Euribor is used. Before 1999, the euro area nominal interest rates are 

estimated as weighted averages of national three-month interest rates. 

Finally, the Financial Stress Index for the Euro Area as a whole is computed 

using country-level Financial Stress Indexes provided by the IMF. 

 

4.2. Forecasting Stock Returns 

Section 2 shows that transitory deviations from the long-run relationship among 

wealth and income, wyt, mainly reflect agents’ expectations of future changes in asset 

returns. 

I look at both real stock returns (denoted by SRt) and excess stock returns 

(denoted by ERt) which should provide a good proxy for the non-human component of 

asset wealth. 

Table 1 summarizes the forecasting power of wyt for different horizons. It 

reports estimates from OLS regressions of the H-period real stock return, SRt+1 + … + 

SRt+H, on the lag of wyt. Therefore, I estimate the following model: 

    tt
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h
ht wySR   
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 1

1

.    (7) 

It shows that wyt is statistically significant, the point estimate of the coefficient is 

negative and large in magnitude, especially, at horizons of eight quarters (-2.80 when 

^

  is freely estimated and -1.60 when 
^

  is restricted to -1). In fact, it can be seen that 
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the trend deviations explain an important fraction (18%) of the variation in future real 

returns (as described by the adjusted R2).  

 

[ PLACE TABLE 1 HERE. ] 

 

Table 2 provides a summary of the power of wyt in predicting excess stock 

returns at different horizons. Therefore, it reports estimates from OLS regressions of the 

H-period real stock return, ERt+1 + … + ERt+H, on the lag of wyt, as follows: 

tt

H

h
ht wyER   


 1

1

.    (8)  

Similarly to the findings in Table 1, Table 2 confirms that the sign of the 

coefficient associated to wyt is statistically significant and negative. The forecasting 

power of wyt is particularly strong at horizons of four to eight quarters, where it explains 

between 13% and 16% of the variation in future excess returns. 

 

[ PLACE TABLE 2 HERE. ] 

 

Summing up, these results suggest that investors demand a higher risk premium 

when they face a fall in the wealth to income ratio. Moreover, they are in accordance 

with the work of Sousa (2010b), who argues that one can improve stock return 

predictability by combining wealth with macroeconomic data and shows that wealth 

composition is a major driver of risk premium. 

 

4.3. Forecasting Government Bond Returns 

Table 3 reports estimates from OLS regressions of the H-period real government 

bond yield, BRt+1 + … + BRt+H, on the lag of wyt, that is, from the following model: 
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The coefficient associated to wy is negative and large in magnitude, in particular, 

at the horizon of 20 quarters (-5.07 when 
^

  is freely estimated and -2.90 when 
^

  is 

restricted to -1), when it explains 30% of the variation in future real government returns. 

This implies that a one standard-deviation fall in the wealth-to-income ratio leads to a 

rise of 16.84 basis points in the expected annual real government bond yield. 

 

[ PLACE TABLE 3 HERE. ] 

 

5. Robustness Analysis 

5.1 Additional Control Variables 

The robustness of the forecasting power of wy is assessed by adding other 

control variables to the estimations. Specifically, Shiller (1984), Campbell and Shiller 

(1988), and Fama and French (1988) find that the price-to-dividend ratio and the price-

to-earnings ratio have predictive power for stock returns.  

Tables 4 and 5 report the estimates from eight-quarter-ahead forecasting 

regressions – for which the predictability power of wy is found to be largest - that 

include the dividend yield ratio (DivYldt) or the lag of stock returns as additional 

variables.  

The results show that both the point coefficient estimates of wy and its statistical 

significance do not change with respect to the findings of Tables 1 and 2 where only wy 

was included as explanatory variable. Moreover, the dividend yield ratio (DivYldt) 

seems to provide some relevant information about future asset returns as it is also 

statistically significant. 
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[ PLACE TABLE 4 HERE. ] 

 

[ PLACE TABLE 5 HERE. ] 

 

As for government bond yields, I consider the lag of government bond yield and 

the inflation rate (Inflation) as possible predictors. In fact, Davis and Kutan (2003) find 

that inflation predicts stock returns and volatility. 

Table 6 summarizes the estimates from 20-quarters-ahead forecasting 

regressions (for which the predictability power of wy is found to be largest). The results 

show that the statistical significance of wy remains unchanged. There is also evidence 

suggesting that: (i) yields exhibit persistence; and (ii) investors use government bonds 

as a way of hedging against inflation risk. 

 

[ PLACE TABLE 6 HERE. ] 

 

5.2 Nested Forecast Comparisons 

I now make nested forecast comparisons in which I compare the mean-squared 

forecasting error from a series of eight-quarter-ahead out-of-sample forecasts obtained 

from a prediction equation that includes wy as the sole forecasting variable, to a variety 

of forecasting equations that include only the lagged asset return (the autoregressive 

benchmark) or a constant (the constant expected returns benchmark). 

 Tables 7 and 8 summarize, respectively, the nested forecast comparisons for the 

equations of the real and excess stock returns using wy. It can be seen that models that 

include wy have a lower mean-squared forecasting error. This is particularly important 

when the benchmark model is the autoregressive. Similarly, the wy model is superior to 



 13 

the constant expected returns benchmark, which, therefore, supports the existence of 

time-variation in expectations about future returns. 

 

[ PLACE TABLE 7 HERE. ] 

 

[ PLACE TABLE 8 HERE. ] 

 

Table 9 compares the mean-squared forecasting error from a series of twenty-

quarter-ahead out-of-sample forecasts obtained from an equation that includes wy as the 

sole forecasting variable, to equations that include only a constant (the constant 

expected returns benchmark) or the lagged yield (the autoregressive benchmark). The 

wy model clearly outperforms the benchmark models, corroborating the idea of time-

variation in expectations about future returns. 

 

[ PLACE TABLE 9 HERE. ] 

 

6. How Important is Financial Stress? 

Financial crises can be contagious and damaging, and prompt quick policy 

responses, as they typically lead economies into recessions and sharp current account 

imbalances. Among the many causes of financial crises, one can refer: (i) credit booms; 

(ii) currency and maturity mismatches; (iii) large capital inflows; and (iv) unsustainable 

macroeconomic policies. 

The financial turmoil that began in the summer of 2007 has quickly mutated into 

a full-blown crisis. In fact, its intensification after the collapse of Lehman Brothers in 

September 2008 has raised the specter of another Great Depression. While 
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encompassing broad securities markets and impacting the banking systems of several 

advanced economies, a key concern is what policymakers can do both to reduce its 

economic consequences and prevent such episodes to occur in the future. Similarly, a 

crucial question is how macroeconomic activity will be affected going forward, and, in 

particular, how financial markets will react to the turmoil. 

The impact of financial cycles on the real economy has been analyzed under 

three lenses. First, by looking at the role of the financial accelerator due to the effects of 

changes in the value of collateral on the willingness of the financial system to provide 

credit to the economy (Bernanke and Gertler, 1995, and Bernanke et al., 1999, Kiyotaki 

and Moore, 1997). Second, by examining the role of bank capital for aggregate credit 

(Kashyap and Stein, 1995). In this case, banks are more reluctant to lend when their 

capital is eroded, which, in turn, leads to sharper economic downturns. Third, by 

assessing whether the role of the financial accelerator varies with the type of financial 

system (Rajan and Zingales, 2003). For instance, the general trend towards systems that 

rely less on relationship-based lending and more on arm’s-length based financing may 

have increased the ability of economies to absorb financial stress. 

Against the background of the current financial turmoil, we address the 

following questions: how important is financial stress? Does an increase of financial 

stress conditions push risk premium upwards? How does it impact on stock returns and 

government bond yields? 

In order to assess the importance of financial stress, I estimate the following 

models: 
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h
ht tressFinancialSwywySR   


   (10) 

,* 111
1

tttt

H

h
ht tressFinancialSwywyER   


   (11) 



 15 

,* 111
1

tttt

H

h
ht tressFinancialSwywyBR   


   (12) 

where FinancialStress is an Index measuring the Financial Stress conditions of the Euro 

Area as a whole, and H refers to the number of quarters-ahead of the forecasting 

exercise. 

 Tables 10, 11 and 12 report the estimates from the forecasting regressions for 

real stock returns, excess stock returns and government bond yields, as expressed by 

equations (10), (11) and (12), respectively. The results show that the coefficient 

estimates of wy do not change relative to the previous findings. Moreover, they remain 

negative and statistically significant, indicating that a fall in the asset wealth to human 

wealth ratio predicts a rise in risk premium. Moreover, the coefficient associated to the 

interaction between wy and the Financial Stress Index is statistically significant: (i) in 

the forecasting regressions for real stock returns and excess stock returns over horizons 

from one to twelve quarters; and (i) statistically significant in the forecasting 

regressions for government bond yields over horizons from four to twenty quarters. This 

is also in line with the previous findings which suggest that the predictive ability of wy 

for stock returns is largest at short to medium horizons, while it predicts better 

government bond yields at longer periods. In addition, it has an opposite sign of the one 

associated with wy, implying that investors demand a higher risk premium for both 

stocks and government bonds during episodes of larger financial stress. Finally, the 

adjusted R-square statistics are also improved: the regressions are able to explain 29%-

30% of the variation of real and excess stock returns over the next four quarters, and 

37% of the variation of government bond yields over the next twenty quarters. 

Summing up, conditioning the effect of wy on the financial stress conditions allows one 

to track better future risk premium. 
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[ PLACE TABLE 10 HERE ] 

 

[ PLACE TABLE 11 HERE ] 

 

[ PLACE TABLE 12 HERE ] 

 

7. Conclusion 

The 2008-2009 financial crisis has demonstrated that the financial system, the 

housing sector, and the banking sector are strongly connected not only in domestic 

terms, but also when considering inter-country dimensions. These linkages, in turn, can 

generate important wealth dynamics. 

This paper analyses the forecasting properties of the trend deviations from the 

cointegrating relationship among asset wealth and labour income (labelled wy) for 

expected future stock returns and government bond yields in the Euro Area as a whole. 

These results follow from the fact that the wealth-to-income ratio captures time-

variation in expected returns. In particular, when the ratio of asset wealth to human 

wealth falls (increases), forward-looking investors become more (less) exposed to 

idiosyncratic shocks and, therefore, demand a higher (lower) risk premium for stocks. 

As for bond yields, if government bonds are understood as another wealth component, 

then investors behave in the same way as for stocks. However, if the increase in 

government bond yields is perceived as a symptom of the deterioration of the fiscal 

stance, investors will interpret the fall in the wealth-to-income ratio as a fall in future 

bond risk premium. 

I show that wy strongly predicts stock returns, in particular, at the eight-quarter-

ahead horizon when it explains 16% of real returns and 18% of excess returns. In the 
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case of government bond yields, the empirical proxy predicts 30% of real returns at 

horizons of twenty quarters. In addition, in both the forecasting regressions for stock 

returns and government bond yields, the coefficient associated with wy is negative, 

therefore, highlighting the investors behave in a non-Ricardian way. 

Finally, I show that, conditioning the predictive ability of wy on the financial 

stress conditions, allows one to track better future time-variation in risk premium. In 

particular, investors demand a higher risk premium for both stocks and government 

bonds when financial stress increases. Therefore, the current work opens new and 

challenging avenues for understanding the dynamics of the relationship between the 

housing sector, stock market and government bond developments, and the banking 

system. 
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