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Abstract

We test the predictive ability of the transitory deviations of consumption from its common trend with aggregate wealth and labour income, cay, for both future equity and housing risk premia in emerging market economies. Using quarterly data for 31 markets, our country-level evidence shows that forecasting power of cay vis-à-vis stock returns is high for Brazil, China, Colombia, Israel, Korea, Latvia, and Malaysia. As for housing returns, the empirical evidence suggests that financial and housing assets are perceived as complements in the case of Chile, Russia, South Africa and Thailand, and as substitutes in Argentina, Brazil, Hong Kong, Indonesia, Korea, Malaysia, Mexico and Taiwan. Using a panel econometric framework, we find that the cross-country heterogeneity observed in asset return predictability does not accrue to regional location, but can be attributed to differences in the degree of equity market development and in the level of income.
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1. Introduction

The predictability of stock returns is largely documented in the empirical finance literature (Fama and French; 1988; Campbell and Shiller; 1988). It is also well known that the relationship between wealth and macroeconomic aggregates provides relevant information about future equity risk premium and its counter-cyclical pattern (Lettau and Ludvigon, 2001; Sousa, 2010a).

At the onset of the sovereign debt crisis, some pieces of research have started to investigate the determinants of government bond risk premium (Sousa, 2012a).
 More specifically, important efforts have been made while trying to link the behaviour of bond yields to macro-financial indicators (Afonso and Sousa, 2011; Sousa, 2010b).

However, research on the predictability of housing returns remains rather limited.
 This is somewhat surprising, especially in view of the fact that housing represents the most valuable asset in portfolios from which households derive flows of direct utility and collateral services (Banks et al., 2004).

Against this background, the current work tries to provide a direct assessment of housing return predictability in a portfolio setting. More specifically, we rely on the seminal paper of Lettau and Luvigson (2001), who show that the transitory deviation of consumption from its equilibrium relationship with asset wealth and labour income, cay, predicts the equity risk premium. Then, we extend the framework of Caporale and Sousa (2011) to a set of emerging market economies. It is widely recognized that equity risk premium in emerging market economies is higher than in industrialised countries. Thus, we test whether the consumption-wealth ratio conveys relevant information not only about future stock returns, but also about future housing returns.
 Moreover, we consider both time-series models and panel econometric specifications, and relate asset return predictability to a set of country characteristics. These are the main contributions of the current paper to the existing literature.
Using quarterly data for a set of 31 emerging market countries, the country-level empirical evidence shows that cay forecasts real stock returns. For instance, it predicts 20% (Malaysia), 22% (Israel and Latvia), 23% (China), 25% (Colombia), 39% (Brazil), and 46% (Korea) of the variations in real stock returns over the next four quarters.
In the case of housing returns, cay forecast 23% (Indonesia), 24% (Brazil and Chile), 30% (Argentina), 38% (South Africa) and 47% (Mexico) of the variations in real housing returns at the four quarter-ahead horizon. Additionally, we find that cay has a positive coefficient in the forecasting regressions for Chile, Russia, South Africa and Thailand, hence corroborating complementarity between housing and financial assets; and a negative coefficient in the predictive models for Argentina, Brazil, Hong Kong, Indonesia, Korea, Malaysia, Mexico and Taiwan, therefore implying substitution between the two assets’ categories. 
When we consider a panel econometric framework, the empirical evidence shows that regional location does not explain the cross-country heterogeneity that we observe in stock return predictability, but helps to describe the differences observed in the predictability of housing risk premium in European emerging markets and, to some extent, in Asian emerging market economies. Additionally, when we split the sample by the level of financial development and the level of income of the countries, we conclude that cay does not account for the variation observed in equity risk premium, but provides a good characterization of the future dynamics of housing returns.

Finally, by linking asset return predictability with country characteristics, we show that a higher degree of financial development and a higher income level are associated with larger stock return predictability and lower housing return predictability over longer horizons.
From a policy perspective, our results are relevant for both investors and policy makers. In the case of investors, they can design portfolio strategies based on the consumption-wealth ratio and generate excessive returns in stocks and real estate markets. As for policy markers, the empirical evidence suggests that reforms towards a deepening of financial development can contribute to a more predictable environment.
The paper is organised as follows. Section 2 presents the theoretical framework and the econometric approach. Section 3 describes the data and discusses the empirical results. Section 4 offers some concluding remarks.
2. Theoretical Framework and Econometric Approach
2.1. Theoretical Framework

Taking the case of a representative consumer, Lettau and Ludvigson (2001) and Julliard (2004) show that 
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, ct is the log consumption, at is the log asset wealth, yt is the log labour income, rw,t is the log return on asset wealth, 
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 are the discount factors associated with asset wealth and human wealth (which is proxied by labour income), and 
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 is a stationary component with rh,t  denoting the log return on human wealth.

Sousa (2010a, 2011) highlights the importance of the wealth composition risk. By disaggregating returns, ra,t, into returns on financial assets, rf,t, and returns on housing assets, ru,t, the author links the trend deviation, cayt, to the market expectations about future financial and housing asset returns, i.e.
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(2)
As in Lettau and Ludvigson (2001) and Sousa (2010), when agents expect higher future stock returns, they will temporarily allow consumption to rise. Regarding housing risk premium, the same response is expected when there is complementarity between financial and housing assets. This result accrues to the fact that when financial and housing assets are complements, agents find it difficult to smooth changes in the composition of wealth due to time-variation in expected returns. However, if financial and housing assets are perceived as substitutes, a fall in current consumption will be associated with expectations of a rise in future housing returns. This behaviour arises from the fact that when financial and housing assets are substitutes, agents can easily smooth transitory movements in their asset wealth. Consequently, we can infer about the degree of substitution/complementarity between financial and housing assets looking at the sign of the coefficient on cay in the forecasting regressions for housing returns (Caporale and Sousa, 2011). 

Finally, it is important to note that that, in emerging markets, housing assets represent a much larger share of household portfolios than financial assets, which are relatively not significant. This is particularly true in emerging market economies where stock ownership is highly concentrated, and where foreign investors and governments play a key role. In this context, we should highlight that the relative weights of housing and financial wealth in asset wealth is only relevant to the extent that one is interested in quantitifying the wealth effects on consumption (see, for instance, Peltonen et al. (2012)). In our paper, this does pose any major challenge. Moreover, this feature of the data can be easily reconciled with our framework, as the coefficients associated to asset wealth and labour income in their long-run equilibrium relationship with consumption will already reflect their relative weights in aggregate wealth. Additionally, cay captures deviations of consumption from that equilibrium link and we are only interested in assessing the information that it conveys about the expectations of investors vis-à-vis future asset returns. Thus, the ability of cay to predict housing returns does not depend on the assumed relationship between housing assets and equity assets, but instead reflects what that relationship may be. 
2.2. Econometric Approach
We start by considering models estimated at the country-level. Thus, we test the existence of unit roots in the time-series of consumption, aggregate wealth and labour income using the Augmented Dickey-Fuller tests and, then, employ the Engle-Granger method to test for cointegration. Following Stock and Watson (1993), we run the model below by dynamic ordinary least squares (DOLS)
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where the parameters 
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 represent the long-run elasticities of consumption with respect to asset wealth and labour income respectively, Δ denotes the first difference operator, 
[image: image12.wmf]m

 is a constant, and 
[image: image13.wmf]t

e

 is the error term.

Next, we investigate the predictive ability of cayt for future equity and housing risk premia at different time horizons. In this context, we estimate the following forecasting regressions 
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where the H-period real stock return, rf,t+1 + … + rf,t+H, or the H-period real housing return, ru,t+1 + … + ru,t+H, is regressed on the lag of consumption-wealth ratio, cayt-1. As in Lettau and Ludvigson (2001), Sousa (2010) and Afonso and Sousa (2011), this empirical framework is consistent with the theoretical model represented by equation (2) and is particularly well designed to capture time-variation in risk premium. Thus, our approach is supported by the theory and is standard in the empirical finance literature, even though other variables (emerging from different theoretical models) may also predict risk premium or focus on the risk to return tradeoff.
Finally, we replicate models (3)-(5) using a panel structure. More specifically, we use a pooled OLS estimator to uncover the long-run relationship between consumption, asset wealth and labour income, i.e. we estimate model (3) within the panel of countries covered in the analysis. Then, models (4)-(5) are also regressed via pooled OLS and, therefore, we rely on a panel framework. All in all, the panel models allow us to obtain a refined view of the drivers of the potential heterogeneity observed at the country-level.
3. Data and Results

3.1. Data

We use quarterly data spanning the period 1990:1-2008:3 for 31 emerging market economies, namely: 10 from emerging Asia (China, Hong Kong, India, Indonesia, Korea, Malaysia, Philippines, Singapore, Taiwan, and Thailand), 6 from Latin America (Argentina, Brazil, Chile, Colombia, Mexico, and Peru), 12 from emerging Europe (Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Russia, Slovakia, and Slovenia) and 3 other countries (Israel, South Africa, and Turkey).
, 
 

The source for real private consumption is Haver Analytics. In the case of China, Hong Kong, Indonesia, and Singapore, data are provided by CEIC. We use data deflated by the national authorities using the National Accounts.

Income corresponds to the salary or the wage income and is provided by CEIC (for the emerging Asian countries) or by Haver Analytics (in the case of the remaining countries). It is based on real salary or wage sourced from the National Statistical offices, except for Argentina, China, Indonesia, Malaysia, Russia, and Thailand, where we use the nominal salary (or wage) and deflate it with the CPI price index.

Data on asset wealth and asset returns are proxied by the housing and the stock market price indices. Housing price (residential property) indices are obtained from CEIC (for the emerging Asian countries), the IMF (for the Latin American countries), and Haver Analytics (for the remaining countries). Stock price indices are retrieved from the Global Financial Database. We deflate the stock price and the house price indices using the CPI price index. The CPI price index is gathered from Haver Analytics, with the exception of Argentina, Brazil, and Chile, for which the data come from the IMF. 

Table 1 provides a summary of the estimates and shows that labour income is the main determinant of consumption over long-run horizons. In addition, both asset wealth and labour income are statistically significant for a large number of countries.
[ INSERT TABLE 1 HERE. ]

3.2. Equity risk premium
Table 2 presents a summary of the forecasting regressions where cay is used to predict future equity risk premium.
 The empirical results suggest that cay is statistically significant and reasonably large in magnitude for numerous countries. It also typically has a positive sign in line with the idea that investors allow consumption to rise above its equilibrium level when they expect an increase in future stock returns. Additionally, it can be seen that deviations of consumption from its shared trend with financial wealth and labour income account for an important fraction of the variation in future real returns. For instance, the adjusted R-square is 20% (Malaysia), 22% (Israel and Latvia), 23% (China), 25% (Colombia), 39% (Brazil), and 46% (Korea) at the four quarter-ahead horizon. By contrast, its predictive power is weak for Argentina, Chile, Estonia, Hong Kong, Indonesia, Peru, Philippines, Poland, Russia, Singapore and Taiwan.

[ INSERT TABLE 2 HERE. ]

3.3. Housing risk premium
We report the empirical results emerging from the estimation of the forecasting regressions for the housing risk premium in Table 3. Again, it can be seen that cay displays a large predictive power, in particular, at the four quarter-ahead horizon. In fact, it forecasts 23% (Indonesia), 24% (Brazil and Chile), 30% (Argentina), 38% (South Africa) and 47% (Mexico) of the real housing returns over the next four quarters. Looking at the sign of the coefficient of cay, we uncover a positive relationship with real housing returns in the case of Chile, Russia, South Africa and Thailand, which indicates that financial and housing assets are perceived as complementary. As for Argentina, Brazil, Hong Kong, Indonesia, Korea, Malaysia, Mexico and Taiwan, the coefficient of cay is negative, which suggests that the two classes of assets are substitutes.
[ INSERT TABLE 3 HERE. ]

3.4. Nested comparisons
In order to verify the robustness of the previous findigns, we compare the mean-squared forecasting error (MSE) from a series of one-quarter-ahead out-of-sample forecasts obtained from a forecasting equation that include cay with the MSE associated with predictive equations that exclude cay. Thus, we make nested forecasts comparing the model that includes cay with the constant expected returns benchmark model. As shown in Table 4, the inclusion of cay seems to lead to an improvement in predictive accuracy of the forecasting model vis-à-vis benchmark model.
[ INSERT TABLE 4 HERE. ]

3.5. Panel evidence

We now turn to the empirical evidence associated with the panel econometric framework. Table 5 shows a summary of the estimation of the long-run relationship between consumption, financial wealth and labour income using a pooled OLS approach. This is estimated for: (i) the full sample; (ii) the sample of Asian countries; (iii) the sample of European countries; (iv) the sample of Latin American countries; and (v) other countries. 

The results based on the full sample confirm that labour income is the major driver of consumption over the long-run. In the case of emerging European markets, the coefficients associated with financial wealth (0.31) and labour income (0.83) imply that the relative shares of asset wealth and human wealth are roughly one third and two thirds, respectively. In the case of Asian markets, the coefficient associated with financial wealth is larger than that of labour income. This reflects the importance of financial markets in countries like Hong Kong, Korea, Malaysia, Philippines, Singapore and Thailand, where the stock market capitalisation (as percentage of GDP typically exceeds 100%. By contrast, the coefficient associated with labour income is largest for emerging economies in Latin America, where financial markets are less developed.

[ INSERT TABLE 5 HERE. ]

Tables 6 and 7 summarize the forecasting regressions for stock returns and housing returns, respectively, using a pooled OLS estimator. Table 6 shows that cay is not able to predict stock returns. This applies both when we consider the full sample and when we split it into different regional sub-samples, the only exception being “Other countries” where the coefficient associated with cay is positive and statistically significant: at the 1 quarter-ahead horizon, cay explains 5% of real stock returns; and at the 4 quarter-ahead horizon, it represents 23% of the variation in real stock returns. 

[ INSERT TABLE 6 HERE. ]

In Table 7, we find that cay predicts housing returns in the sample of emerging markets in European and other countries, and only marginally in Asian countries. In Europe, cay forecasts 14% of the dynamics of housing risk premium over the next two quarters, and its coefficient is negative, which suggests the existence of substitution between financial and housing assets. Similar evidence is uncovered for Asian markets, but the adjusted R-square of the forecasting regressions is only 1%. By contrast, the coefficient associated with cay is positive for other countries, which corroborates some complementarity between the two assets’ categories.
[ INSERT TABLE 7 HERE. ]

3.6. Country characteristics

In this Section, we consider the role played by country characteristics. More specifically, we start by splitting the sample in two sub-samples based on the level of financial development (as proxied by the ratio of stock market capitalization to GDP) and the level of income (which is proxied by the GDP per capita). In both cases the data are provided by the World Development Indicators of the World Bank. In the sample of countries with high degree of financial development, we include: Chile, Colombia, Hong Kong, India, Korea, Malaysia, Philippines, Singapore, South Africa, Taiwan and Thailand. In the group of countries with high income level, we consider: Chile, Croatia, Czech Republic, Estonia, Hong Kong, Israel, Korea, Latvia, Lithuania, Poland, Russia, Singapore, Slovakia, Slovenia and Taiwan. We estimate the long-run relationship between consumption, financial wealth and labour income using the pooled OLS framework (Table 8). Subsequently, the forecasting regressions for stock and housing returns are estimated using the same econometric technique (Tables 9 and 10). 

Table 8 shows that consumption is more sensitive to changes in labour income in the case of the sample of emerging market economies with a high degree of financial development. By contrast, when we split the sample by the level of income, the long-run elasticity of consumption with respect to financial wealth is larger in the case of low-income emerging markets.
[ INSERT TABLE 8 HERE. ]

Table 9 shows that the consideration of sub-samples by the level of financial development does not provide relevant information about the heterogeneity found in the predictability of stock returns at the country-level. Indeed, we can see that cay is only significant in the case of the sample of emerging markets with low financial development where it explains 1%-2% of the variations in real stock returns at horizons from four to eight quarters. A similar conclusion is reached when we split the sample by the level of income, where cay does not emerge as significant in the various forecasting regressions.
[ INSERT TABLE 9 HERE. ]

Table 10 provides a summary of the forecasting regressions for housing risk premium. In contrast with Table 9, we see that the two country characteristics convey relevant information about the predictive ability found at the country-level. In particular, our results show that cay is always statistically significant. Moreover, while the sign of its coefficient is negative for emerging market economies with high degree of financial development, it is positive for emerging countries with low degree of financial development. Similarly, its sign is negative for the sample of high-income level and positive for the sample of low-income level. Consequently, we can conclude that while investors in emerging markets with high degree of financial development and high-income level see financial and housing assets as substitutes, for countries with low degree of financial development and low-income level they are rather perceived as complements. 

[ INSERT TABLE 10 HERE. ]

As a final sensitivity exercise, we follow Cenesizoglu and Timmermann (2012), Jordan et al. (2014) and Rangvid et al. (2014) and link country characteristics with stock return predictability. More specifically, we estimate pooled OLS regressions where the dependent variable is the adjusted R-square of the individual forecasting regressions for equity risk premium reported in Table 2 or the the adjusted R-square of the individual forecasting regressions for housing risk premium reported in Table 3, and we use as explanatory variables either a dummy variable denoting whether the emerging country has a high or a low degree of financial development or a dummy variable that takes the value of one if the emerging market has a high-income level or zero otherwise. This empirical exercise should shed more light about the cross-country heterogeneity in asset return predictability that we previously uncovered in our country-level models.

The results are summarized in Tables 11 and 12. Table 11 reinforces the idea that, at longer horizons, a higher degree of development of the equity market, as well as a higher income level, is associated with larger stock return predictability. Thus, in countries where equity markets are more developed and in high-income level countries, stock market returns tend to be more predictable over the long-run. By contrast, Table 12 shows that long-run housing return predictability is negatively linked with the degree of equity market development and the level of income of a country.

[ INSERT TABLE 11 HERE. ]

[ INSERT TABLE 12 HERE. ]

4. Conclusion

In this paper, we assess the forecasting power of the trend deviations of consumption, aggregate wealth and labour income, cay, for both future equity and housing risk premia using quarterly data for emerging markets.
The country-level empirical results show that cay strongly predicts stock returns in Brazil, China, Colombia, Israel, Korea, Latvia, and Malaysia. In the case of housing returns, we find that investors see financial and housing assets as complements in Chile, Russia, South Africa and Thailand, and as substitutes in Argentina, Brazil, Hong Kong, Indonesia, Korea, Malaysia, Mexico and Taiwan. Indeed, the coefficient associated with cay in the forecasting regressions is positive in the former group of countries, and negative in the latter set of markets.

Additionally, we rely on a panel econometric approach to investigate what might explain the cross-country heterogeneity observed in asset return predictability. We find that the regional location does not explain the ability of cay to predict stock returns, but helps to describe some of the housing return predictability in emerging markets in Europe and, to some extent, in Asia.
Finally, we link asset return predictability with country characteristics, and show that when equity markets are more developed and countries are richer, stock markets are more predictable, but the dynamics of future housing returns becomes more difficult to forecast. 
The empirical evidence presented in the paper has strong implications for both investors and policy makers. For instance, investors can generate excessive returns by following a strategy where they buy stocks (real estate) in markets where the consumption-wealth ratio is high and sell stocks (real estate) in markets where the consumption-wealth ratio is low. The abnormal returns associated with this strategy can be maximized in the case of stock markets in countries with a high degree of financial development or a high income level. For policy markers, our empirical evidence reveals the benefits of the efforts made towards reforms that improve the degree of financial development. In fact, these measures make stock returns more predictable, and therefore resut in a lower risk premium. Consequently, they contribute to setting up a business environment that eases private investment and, ultimately, long-term growth.
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Table 1 - Long-run relationship between consumption, financial wealth, and labour income
Country-level evidence.
	
	a
	y
	ADF t-statistic
	Critical values
	ADF t-statistic
	
	a
	y
	ADF t-statistic
	Critical values
	ADF t-statistic

	
	
	
	Lags: 1
	5%
	10%
	
	
	
	Lags: 1
	5%
	10%

	Argentina
	0.07***

(9.41)
	0.98***

(28.22)
	-1.70
	-1.95
	-1.61
	Lituania
	0.04*

(1.84)
	1.09***

(15.24)
	-1.36
	-1.95
	-1.61

	Brazil
	0.05***

(3.15)
	1.38***

(12.39)
	-3.84
	-1.95
	-1.61
	Malaysia
	-0.05***

(-3.15)
	2.22***

(61.59)
	-4.50
	-1.95
	-1.61

	Bulgaria
	-0.01

(-0.56)
	0.98***

(14.42)
	-0.46
	-1.95
	-1.61
	Mexico
	0.01

(1.42)
	1.97***

(32.78)
	-2.61
	-1.95
	-1.61

	Chile
	0.04**

(2.48)
	1.54***

(34.94)
	-3.01
	-1.95
	-1.61
	Peru
	-0.03***

(-3.66)
	1.45***

(29.11)
	-2.01
	-1.95
	-1.61

	China
	0.00***

(3.82)
	0.90***

(698.73)
	0.36
	-1.95
	-1.61
	Philippines
	-0.05***

(-3.74)
	1.84***

(26.98)
	-4.74
	-1.95
	-1.61

	Colombia
	-0.04***

(-3.39)
	1.66***

(17.59)
	-2.87
	-1.95
	-1.61
	Poland
	-0.01*

(-1.92)
	0.87***

(57.84)
	-4.62
	-1.95
	-1.61

	Croatia
	-0.04***

(-4.01)
	1.27***

(27.27)
	-3.40
	-1.95
	-1.61
	Romania
	0.02

(0.89)
	1.37***

(16.00)
	-1.43
	-1.95
	-1.61

	Czech Republic
	-0.01**

(-2.20)
	0.87***

(34.25)
	-2.92
	-1.95
	-1.61
	Russia
	0.06***

(7.13)
	1.16***

(37.29)
	-2.74
	-1.95
	-1.61

	Estonia
	0.06***

(5.60)
	0.95***

(41.87)
	-1.92
	-1.95
	-1.61
	Singapore
	-0.27***

(-3.88)
	1.66***

(22.53)
	-2.34
	-1.95
	-1.61

	Hong Kong
	0.23***

(8.22)
	0.49***

(5.44)
	-2.53
	-1.95
	-1.61
	Slovakia
	-0.02*

(-1.93)
	0.92***

(26.88)
	-2.41
	-1.95
	-1.61

	Hungary
	-0.07***

(-6.81)
	1.23***

(41.93)
	-1.34
	-1.95
	-1.61
	Slovenia
	-0.02

(-1.19)
	0.80***

(19.68)
	-2.39
	-1.95
	-1.61

	India
	-0.06***

(-5.31)
	1.22***

(36.57)
	-5.06
	-1.95
	-1.61
	South Africa
	0.00

(0.03)
	1.64***

(9.14)
	-1.94
	-1.95
	-1.61

	Indonesia
	-0.01**

(-2.23)
	1.08***

(44.94)
	-2.26
	-1.95
	-1.61
	Taiwan
	-0.02

(-1.09)
	1.11***

(46.89)
	0.12
	-1.95
	-1.61

	Israel
	0.30***

(4.81)
	0.32

(0.72)
	-2.97
	-1.95
	-1.61
	Thailand
	-0.04***

(-10.05)
	1.16***

(39.19)
	-1.11
	-1.95
	-1.61

	Korea
	-0.05***

(-5.49)
	0.94***

(70.11)
	-2.84
	-1.95
	-1.61
	Turkey
	-0.04**

(-2,37)
	1.45***

(25.20)
	-2.74
	-1.95
	-1.61

	Latvia
	-0.15**

(-2.47)
	1.44***

(11.83)
	-1.33
	-1.95
	-1.61
	
	
	
	
	
	

	Notes: Newey-West (1987) corrected t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.


Table 2 - Forecasting the equity risk premium
Country-level evidence.
	
	Forecast Horizon H
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8
	
	1
	2
	3
	4
	8

	Argentina
	0.34

(0.35)

[0.00]
	0.37**

(0.25)

[0.00]
	0.09

(0.08)

[0.00]
	0.70

(0.51)

[0.01]
	2.24

(1.18)

[0.04]
	Lituania
	-1.43*

(-1.76)

[0.09]
	-3.35***

(-2.86)

[0.20]
	-4.58***

(-3.20)

[0.21]
	-4.95***

(-3.43)

[0.17]
	-6.73***

(-2.67)

[0.19]

	Brazil
	4.64**

(2.03)

[0.38]
	5.09***

(2.80)

[0.37]
	5.84***

(4.01)

[0.40]
	7.16***

(3.08)

[0.39]
	6.24***

(2.55)

[0.23]
	Malaysia
	1.39**

(2.03)

[0.11]
	3.24***

(3.09)

[0.25]
	4.68***

(4.96)

[0.31]
	4.47***

(3.00)

[0.20]
	1.99

(1.21)

[0.03]

	Bulgaria
	6.25**

(2.58)

[0.26]
	7.35**

(2.25)

[0.16]
	13.53***

(2.89)

[0.31]
	7.53*

(1.89)

[0.07]
	2.73

(0.58)

 [0.01]
	Mexico
	0.94*

(1.91)

[0.03]
	1.95***

(2.51)

[0.07]
	2.20**

(2.44)

[0.07]
	2.59**

(2.43)

[0.07]
	4.99***

(4.42)

[0.18]

	Chile
	0.69

(0.90)

[0.01]
	0.86

(0.63)

[0.01]
	2.32

(1.24)

[0.04]
	4.74**

(2.50)

[0.14]
	2.54

(1.40)

[0.04]
	Peru
	-0.96

(-1.49)

[0.02]
	-1.50

(-1.15)

[0.03]
	1.07

(1.27)

[0.01]
	1.04

(1.04)

[0.01]
	-1.20

(-0.66)

[0.00]

	China
	-0.88***

(-2.88)

[0.20]
	-1.96***

(-3.72)

[0.28]
	-3.00***

(-3.96)

[0.29]
	-3.43***

(-3.50)

[0.23]
	-3.14***

(3.35)

[0.11]
	Philippines
	0.06

(0.10)

[0.00]
	-0.10

(-0.11)

[0.00]
	-0.56

(-0.74)

[0.01]
	-0.97*

(-1.90)

[0.03]
	-2.74***

(-3.42)

[0.14]

	Colombia
	1.86**

(2.38)

[0.11]
	3.77***

(3.99)

[0.22]
	5.51***

(5.06)

[0.27]
	6.45***

(4.99)

[0.25]
	12.57***

(6.26)

[0.38]
	Poland
	1.48*

(1.76)

[0.05]
	1.84

(1.51)

[0.04]
	4.29**

(2.53)

[0.12]
	2.92

(1.47)

[0.04]
	5.09

(1.20)

[0.07]

	Croatia
	-1.20

(-0.74)

[0.02]
	-2.78

(-0.93)

[0.04]
	-7.50**

(-2.46)

[0.16]
	-7.13*

(-1.73)

[0.12]
	-0.68

(-0.11)

[0.00]
	Romania
	-2.47**

(-2.52)

[0.09]
	-4.42**

(-2.18)

[0.13]
	-4.26*

(-1.77)

[0.07]
	-5.08*

(-1.97)

[0.08]
	-1.39***

(-0.51)

[0.00]

	Czech Republic
	3.10***

(2.84)

[0.13]
	5.94***

(4.13)

[0.24]
	8.07***

(4.54)

[0.25]
	8.68***

(4.09)

[0.19]
	12.46***

(3.62)

[0.19]
	Russia
	-0.06

(-0.06)

[0.00]
	0.58

(0.55)

[0.00]
	1.78

(1.45)

[0.02]
	2.45

(1.33)

[0.02]
	2.64*

(1.65)

[0.02]

	Estonia
	1.59

(1.36)

[0.04]
	2.32

(1.12)

[0.04]
	4.85*

(1.84)

[0.09]
	5.35*

(1.65)

[0.08]
	0.30

(0.11)

[0.00]
	Singapore
	-0.35

(-0.98)

[0.03]
	-0.65

(-1.25)

[0.05]
	-1.03

(-1.53)

[0.08]
	-1.33*

(-1.95)

[0.11]
	-1.17**

(-2.07)

[0.07]

	Hong Kong
	0.46

(1.50)

[0.02]
	0.80

(1.58)

[0.04]
	1.01

(1.60)

[0.04]
	1.46**

(2.10)

[0.06]
	2.31***

(2.95)

[0.11]
	Slovakia
	1.67**

(2.32)

[0.10]
	2.62***

(2.61)

[0.09]
	3.78***

(2.91)

[0.11]
	4.74***

(2.77)

[0.10]
	9.28***

(3.27)

[0.17]

	Hungary
	0.60

(0.89)

[0.00] 
	1.56

(1.51)

[0.03]
	3.25***

(2.70)

[0.08]
	4.50***

(3.08)

[0.11]
	6.15***

(3.05)

[0.12]
	Slovenia
	-0.68

(-0.48)

[0.00]
	-3.16

(-1.43)

[0.04]
	-6.29**

(-2.34)

[0.09]
	-6.84**

(-2.34)

[0.09]
	-2.86

(-0.77)

[0.01]

	India
	-2.31***

(-4.24)

[0.15]
	-2.35***

(-2.78)

[0.07]
	-2.62**

(-2.07)

[0.06]
	-2.62*

(-1.73)

[0.05]
	-1.96

(-0.97)

[0.01]
	South Africa
	0.15

(1.48)

[0.02]
	0.28*

(1.89)

[0.04]
	0.35**

(1.99)

[0.04]
	0.41**

(2.17)

[0.05]
	0.74***

(3.42)

[0.09]

	Indonesia
	1.84

(1.01)

[0.02]
	3.67

(1.54)

[0.04]
	4.35

(1.41)

[0.04]
	5.68*

(1.67)

[0.06]
	10.40**

(2.19)

[0.15]
	Taiwan
	-0.16

(-0.34)

[0.00]
	-0.27

(-0.38)

[0.00]
	-0.30

(-0.37)

[0.00]
	-0.81

(-0.92)

[0.01]
	-1.79

(-1.36)

[0.03]

	Israel
	0.35

(1.38)

[0.03]
	0.72*

(1.81)

[0.07]
	1.46***

(2.89)

[0.16]
	1.88***

(3.44)

[0.22]
	2.74***

(4.85)

[0.33]
	Thailand
	0.15

(0.18)

[0.00]
	1.09

(0.16)

[0.01]
	3.04

(1.47)

[0.05]
	3.67*

(1.65)

[0.05]
	7.06***

(2.74)

[0.08]

	Korea
	-1.45*

(-1.62)

[0.06]
	-3.68***

(-3.37)

[0.20]
	-6.27***

(-6.21)

[0.38]
	-8.16***

(-7.47)

[0.46]
	-8.77***

(-6.87)

[0.39]
	Turkey
	0.76

(0.82)

[0.02]
	1.51

(0.83)

[0.03]
	1.17

(0.54)

[0.01]
	-1.23

(-0.52)

[0.01]
	-3.67*

(-1.95)

[0.06]

	Latvia
	0.82

(1.06)

[0.05]
	-0.04

(-0.03)

[0.00]
	-0.44

(-0.22)

[0.00]
	-4.59***

(-2.93)

[0.22]
	-0.38

(-0.19)

[0.00]
	
	
	
	
	
	


Notes: Newey-West (1987) corrected t-statistics appear in parenthesis. Adjusted R-square is reported in square brackets. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 3 - Forecasting the housing risk premium
Country-level evidence.
	
	Forecast Horizon H
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8
	
	1
	2
	3
	4
	8

	Argentina
	-0.14***

(-1.02)

[0.01]
	-0.57***

(-1.36)

[0.10]
	-1.14**

(-2.05)

[0.24]
	-1.5***

(-2.68)

[0.30]
	-3.06***

(-8.25)

[0.08]
	Lituania
	No housing data

	Brazil
	-0.02*

(-0.13)

[0.06]
	-0.13*

(-0.43)

[0.09]
	-0.41*

(-1.71)

[0.09]
	-0.5**

(-2.8)

[0.24]
	0.57**

(-2.03)

[0.14]
	Malaysia
	-0.02***

(-0.16)

[0.00]
	-0.07***

(-0.44)

[0.00]
	-0.08***

(-0.44)

[0.00]
	-0.27***

(1.6)

[0.03]
	0.32***

(1.42)

[0.06]

	Bulgaria
	No housing data
	Mexico
	0.09***

(-1.56)

[0.05]
	-0.23**

(-3.34)

[0.21]
	-0.36***

(-4.95)

[0.43]
	-0.56***

(-5.41)

[0.47]
	-0.67***

(-7.29)

[0.66]

	Chile
	0.56***

(5.39)

[0.19]
	0.82***

(3.53)

[0.21]
	1.14***

(2.94)

[0.22]
	1.37***

(2.89)

[0.24]
	1.1**

(1.33)

[0.14]
	Peru
	No housing data

	China
	1.19*

(-0.33)

[0.00]
	-1.50*

(-0.22)

[0.00]
	-2.50*

(-0.2)

[0.00]
	-11.10*

(-0.47)

[0.00]
	-135.92***

(-3.84)

[0.00]
	Philippines
	No housing data

	Colombia
	No housing data
	Poland
	No housing data

	Croatia
	No housing data
	Romania
	No housing data

	Czech Republic
	No housing data
	Russia
	-0.09*

(-0.42)

[0.00]
	-0.02*

(-0.06)

[0.00]
	0.28*

(0.58)

[0.04]
	1.25**

(1.82)

[0.05]
	4.00***

(3.15)

[0.30]

	Estonia
	No housing data
	Singapore
	-0.19**

(1.69)

[0.01]
	0.24*

(1.12)

[0.03]
	0.18*

(0.62)

[0.09]
	0.11*

(0.33)

[0.02]
	-0.002*

(-0.01)

[0.00]

	Hong Kong
	-0.60***

(-4.09)

[0.21]
	0.96***

(-3.67)

[0.16]
	-1.15***

(3.15)

[0.12]
	-1.23***

(-2.96)

[0.09]
	-1.12***

(-1.68)

[0.04]
	Slovakia
	No housing data

	Hungary
	No housing data
	Slovenia
	No housing data

	India
	No housing data
	South Africa
	-0.112***

(4.46)

[0.21]
	0.246***

(5.01)

[0.26]
	0.38***

(5.68)

[0.32]
	0.529***

(6.44)

[0.38]
	1.17***

(9.45)

[0.56]

	Indonesia
	-0.62**

(2.21)

[0.13]
	-0.82**

(-2.43)

[0.10]
	1.31***

(-3.07)

[0.16]
	-1.80***

(-4.8)

[0.23]
	-4.04***

(-7.91)

[0.46]
	Taiwan
	-0.16*

(-0.34)

[0.06]
	-0.27*

(-0.38)

[0.06]
	-0.29*

(-0.37)

[0.05]
	-0.81*

(-0.92)

[0.03]
	-1.79*

(-1.36)

[0.01]

	Israel
	No housing data
	Thailand
	0.37*

(0.98)

[0.03]
	0.84**

(2.16)

[0.15]
	0.86**

(2.23)

[0.12]
	0.70**

(2.58)

[0.08]
	-1.05***

(3.23)

[0.10]

	Korea
	0.04*

(0.54)

[0.00]
	0.02*

(-0.13)

[0.00]
	-0.16***

(-0.77)

[0.01]
	-0.32*

(-1.27)

[0.02]
	-0.87**

(-2.22)

[0.04]
	Turkey
	No housing data

	Latvia
	No housing data
	
	
	
	
	
	


Notes: Newey-West (1987) corrected t-statistics appear in parenthesis. Adjusted R-square is reported in square brackets. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 4 - Nested forecast comparisons
Country-level evidence.
	
	Real stock returns
	Real housing returns
	
	Real stock returns
	Real housing returns

	
	MSEcay/MSEconstant
	
	MSEcay/MSEconstant

	Argentina
	1.006
	1.012
	Lituania
	0.967
	

	Brazil
	0.794
	1.019
	Malaysia
	0.951
	1.017

	Bulgaria
	0.873
	
	Mexico
	0.991
	0.992

	Chile
	1.004
	0.915
	Peru
	0.996
	

	China
	0.903
	1.013
	Philippines
	1.007
	

	Colombia
	0.953
	
	Poland
	0.986
	

	Croatia
	1.006
	
	Romania
	0.969
	

	Czech Republic
	0.941
	
	Russia
	1.010
	1.020

	Estonia
	0.989
	
	Singapore
	0.992
	0.972

	Hong Kong
	0.995
	0.892
	Slovakia
	0.961
	

	Hungary
	1.005
	
	Slovenia
	1.008
	

	India
	0.933
	
	South Africa
	0.996
	0.895

	Indonesia
	1.003
	0.947
	Taiwan
	1.007
	0.975

	Israel
	0.996
	
	Thailand
	1.008
	0.994

	Korea
	0.976
	1.005
	Turkey
	1.003
	

	Latvia
	0.989
	
	
	
	


Notes: MSE represents the mean-squared forecasting error. *, **, *** denotes statistical significance at the 10, 5, and 1%percent level, respectively.
Table 5 - Long-run relationship between consumption, financial wealth, and labour income Panel evidence.

	
	a
	y

	Full sample
	0.52***

(13.61)
	0.65***

(34.58)

	Asia
	0.70***

(15.49)
	0.31***

(12.06)

	Europe
	0.31

(10.61)
	0.83***

(35.80)

	Latin America
	-0.04***

(-2.478)
	0.89***

(100.27)

	Other
	0.67***

(59.03)
	1.45***

(92.78)

	Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.


Table 6 - Forecasting the equity risk premium

Panel evidence.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	Full sample
	0.00
(0.09)

[0.00]
	0.00

(0.41)

[0.00]
	0.00

(0.72)

[0.00]
	0.01
(1.11)

[0.00]
	0.01
(1.194)

[0.00]

	Asia
	-0.00
(-0.38)

[0.00]
	-0.00

(-0.30)
[0.00]
	-0.00
(-0.26)

[0.00]
	-0.00
(-0.15)

[0.00]
	0.00
(0.15)

[0.00]

	Europe
	0.00

(0.21)

[0.00]
	0.01

(0.57)

[0.00]
	0.01

(0.89)

[0.00]
	0.02

(1.05)

[0.00]
	0.03

(1.22)

 [0.00]

	Latin America
	-0.01

(-0.91)

[0.00]
	-0.02

(-1.08)

[0.00]
	-0.03

(-1.10)

[0.00]
	-0.04

(-1.30)

[0.01]
	-0.08*

(-1.96)

[0.01]

	Other
	0.13***

(3.06)

[0.05]
	0.28***

(4.10)

[0.10]
	0.41***

(4.68)

[0.14]
	0.51***

(4.63)

[0.16]
	0.87***

(5.05)

[0.23]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 7 - Forecasting the housing risk premium

Panel evidence.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	Full sample
	-0.00
(-0.83)

[0.00]
	-0.00
(-0.85)

[0.00]
	-0.00
(-0.73)

[0.00]
	-0.00
(-0.60)

[0.00]
	-0.00
(-0.03)

[0.00]

	Asia
	-0.00

(-1.44)

[0.01]
	-0.00*
(-1.65)

[0.01]
	-0.00

(-1.60)

[0.01]
	-0.01
(-1.54)

[0.01]
	-0.01
(-1.08)

[0.00]

	Europe
	-0.27*
(-1.77)

[0.12]
	-0.47**
(-2.13)

[0.14]
	-0.46
(-1.36)

[0.07]
	-0.39
(-1.06)

[0.04]
	-0.32
(0.43)

 [0.01]

	Latin America
	-0.00

(-0.47)

[0.00]
	-0.00

(-0.44)

[0.00]
	-0.00

(-0.48)

[0.00]
	-0.00

(-0.43)

[0.00]
	-0.01

(-0.48)

[0.00]

	Other
	0.03*

(1.70)

[0.04]
	0.07**

(2.02)

[0.05]
	0.12**

(2.43)

[0.07]
	0.18***

(2.68)

[0.09]
	0.58***

(3.91)

[0.20]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 8 - Long-run relationship between consumption, financial wealth, and labour income Country characteristics.

	
	a
	y

	High financial development
	-0.06*

(-1.90)
	0.72***

(38.83)

	Low financial development
	0.60***

(15.52)
	0.57***

(22.26)

	
	
	

	High income level
	0.36***

(15.02)
	0.83***

(38.58)

	Low income level
	0.56***

(11.45)
	0.61***

(25.92)

	Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.


Table 9 - Forecasting the equity risk premium

Country characteristics.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	High financial development
	-0.00
(-0.12)

[0.00]
	-0.00

 (-0.11)

[0.00]
	-0.00

 (-0.19)

[0.00]
	-0.00

 (-0.14)

[0.00]
	0.00

 (0.18)

[0.00]

	Low financial development
	0.00

(0.84)

[0.00]
	0.01
(1.51)

[0.00]
	0.01**
(2.10)

[0.00]
	0.02***
(2.78)

[0.01]
	0.04***
(4.48)

[0.02]

	
	
	
	
	
	

	High income level
	-0.00
(-0.24)

[0.00]
	-0.00
(-0.30)

[0.00]
	-0.00
(-0.29)

[0.00]
	-0.01
(-0.47)

[0.00]
	-0.03*

(-1.72)

[0.01]

	Low income level
	-0.00

(-0.06)

[0.00]
	0.00
(0.24)

[0.00]
	0.00
(0.52)

[0.00]
	0.01
(0.96)

[0.00]
	0.03**

(2.47)

[0.01]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 10 - Forecasting the housing risk premium

Country characteristics.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	High financial development
	-0.00**
(-2.05)

[0.01]
	-0.01**

(-2.34)

[0.02]
	-0.01**
(-2.55)

[0.02]
	-0.02**
(-2.72)

[0.02]
	-0.03***
(-2.75)

[0.03]

	Low financial development
	0.00**
(2.26)

[0.01]
	0.00***

(3.08)

[0.02]
	0.01***
(3.52)

[0.03]
	0.01***
(3.84)

[0.03]
	0.02***
(4.45)

[0.05]

	
	
	
	
	
	

	High income level
	-0.00*
(-1.82)

[0.01]
	-0.01*
(-1.92)

[0.01]
	-0.01*
(-1.91)

[0.01]
	-0.01*
(-1.91)

[0.01]
	-0.02*
(-1.79)

[0.01]

	Low income level
	0.00**

(2.49)

[0.01]
	0.00***

(3.81)

[0.03]
	0.01***

(4.27)

[0.04]
	0.01***

(4.70)

[0.05]
	0.02***

(5.47)
[0.07]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 11 – Predictability of the equity risk premium and country characteristics

Pooled regressions.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	High financial development
	-0.03***

(-8.32)

[0.03]
	-0.01***

 (-3.34)

[0.01]
	-0.01

 (-1.59)

[0.00]
	0.01***

 (2.95)

[0.00]
	0.03***

 (6.55)

[0.02]

	High income level
	-0.05***

(-13.61)

[0.07]
	-0.04***

(-9.43)

[0.04]
	-0.01*

(-1.96)

[0.00]
	0.03***

(7.03)

[0.02]
	0.01

(1.36)

[0.00]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
Table 12 – Predictability of the housing risk premium and country characteristics

Pooled regressions.
	
	Forecast Horizon H

	
	1
	2
	3
	4
	8

	High financial development
	0.05***

(10.07)

[0.09]
	0.03***

 (4.81)

[0.02]
	-0.04***

 (-5.77)

[0.03]
	-0.10***

 (-12.04)

[0.12]
	-0.15***

 (-12.47)

[0.13]

	High income level
	0.02***

(3.51)

[0.01]
	-0.04***

(-7.11)

[0.05]
	-0.08***

(-11.23)

[0.11]
	-0.14***

(-17.46)

[0.23]
	-0.17***
(-13.85)
[0.16]


Notes: Robust t-statistics appear in parenthesis. *, **, *** denote statistical significance at the 10, 5, and 1% level, respectively.
� For an assessment of contagion effects during the 2007-2009 financial crisis, see also Chevapatrakul and Tee (2014) and Luchtenberg and Vu (2015).


� As pointed out by Ghysels et al. (2012), forecasting regressions for real estate prices have typically relied on predictors such as lagged returns (Linneman, 1986; Rayburn et al., 1987; Case and Shiller, 1989; Kuo, 1996; Schindler, 2013),  the housing price to income ratio or the housing rent to housing price ratio (Hamilton and Schwab, 1985; Geltner and Mei, 1995; Gallin, 2008; Campbell et al., 2009), and property or region-specific determinants, such as construction costs, income or population (Case and Shiller, 1990; Abraham and Hendershott, 1996).


� There is a body of literature relating asset portfolio decisions with housing investments (Ross and Zisler, 1991; Flavin and Yamashita, 2002; Cauley et al., 2007; Becker and Shabani, 2010; Lustig and Van Nieuwerburgh, 2005; Piazzesi et al., 2007; MacKinnon and Al Zaman, 2009; Plazzi et al., 2010; Caporale and Sousa, 2011; Sousa, 2012b; Armada and Sousa, 2012).


� Some recent studies have assessed the behaviour of financial markets in emerging markets. For instance,  


Donadelli and Persha (2014) investigate the contribution of each industrial stock market to emerging market equity risk premia using industry-level data. Jamaani and Roca (2014) show that the Gulf Cooperation Council (GCC) stock markets are not weak-form efficient, but Mobarek and Fiorante (2014) find that the equity markets of Brazil, Russia, India and China (BRIC) are weak-form efficient. Chkili and Nguyen (2014) link stock market returns with exchange rate movements using data for the BRICS countries. Boubaker et al. (2014) show the existence of over-reaction to news in the Egyptian stock exchange market.


� The sample data starts in 1990:1, as this allows us to fix and use the same period of analysis across the various countries. Additionally, we do not include in our sample data from 2008:4 onwards, because the Great Recession period marks an important change in the structural relationship between the macroeconomic variables used in the estimation of cay. Therefore, this would bias the coefficient estimates associated with the cointegrating vector, as well as the subsequent forecasting regressions.


� The list of countries covered in our study is dictated by data availability, notably, on stock and housing prices.


� We highlight that while we refer to risk premium, our econometric analysis relies on data for real asset returns. Therefore, we do not collect data for the risk-free rate, which may be different in each country and time-varying even when one assumes mild market segmentation. This procedure is also standard in the empirical finance literature, as the dynamics of inflation and interest rates basically overlap, thereby, implying that the empirical evidence remains unchanged when one uses real returns instead of excess returns.
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