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Abstract 

We test conditional (C)CAPMs in the Australian equity market. The conditional variables used are Lettau and 

Ludvigson’s (2001a, 2001b) consumption-wealth ratio, Campbell and Cochrane’s (1999) surplus consumption 

ratio and Santos and Veronesi’s labor income to consumption ratio (2006). We test the cross-sectional 

implications of these variables using the Fama-French 25 size and book-to-market portfolios and the Australian 

industry portfolios. The Fama-MacBeth (1973) cross-sectional regressions on the 25 size/BM portfolios show 

that the conditional model using some scaling variable can perform better than the unconditional models. 

However, these conditional models cannot outperform the Fama-French three-factor model. The conditional 

CCAPM with the labour income to consumption ratio as the scaling factor can match more closely to the Fama-

French three-factor model. We also find consumption growth is non-contemporaneously related to portfolio 

returns as the consumption risk premium is positive and statistically significant using consumption growth 

two-quarter ahead. The asset pricing models perform poorly for the 19 industry portfolios.  
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1. Introduction 

Under an investor’s first-order condition, the consumption-based capital asset pricing model (CCAPM) links 

asset returns to consumption variables. Rubinstein (1976), Lucas (1978) and Breeden (1979) are the early 

pioneers in developing the theoretical CCAPMs. The CCAPM use the covariance of asset returns with the 

representative investor’s marginal utility consumption to measure the fundamental risk of assets; by contrast, 

under the framework of the capital asset pricing model (CAPM) developed by Sharpe (1964), which is widely 

used in empirical literature, the risk is measured indirectly as the covariance of asset returns with the returns 

on the market index. In the simplest CCAPM, we can obtain a simple linear relation between asset returns and 

consumption growth.  

More than anything, however, the empirical performance the CCAPM has been underwhelming at best. The 

seminal empirical papers of Hansen and Singleton (1982, 1983) reject the classic CCAPM using US market data. 

The model is also rejected for international markets in tests of international equity market integration 

(Wheatley, 1988). In cross-sectional tests of asset returns, the classic CCAPM underperforms the CAPM with 

respect to individual stocks (Mankiw and Shapiro, 1986), industry and bond portfolios (Breeden, Gibbons and 

Litzenberger, 1989), and equity size portfolios (Cochrane, 1996). To summarise, Campbell and Cochrane (2000, 

p.2864) note that the CCAPM has failed the test of time: “twenty-five years after the development of the 

CCAPM, almost all applied work in finance still uses portfolio-based models to correct for risk, to digest 

anomalies, and to provide cost of capital estimates.” 

Recently, researchers use some variants of the CCAPM trying to better explain the cross-sectional return 

variations on stock returns and returns on other assets. Lettau and Ludvigson (LL thereafter) (2001a, 2001b) 

introduce consumption-wealth ratio, Parker and Julliard (2005) propose ultimate consumption risk variable 

and Yogo (2006) introduces durable consumption factor. Their models perform comparably well as the Fama-

French (1992, 1993) three-factor model in the cross-sectional tests. Jacobs and Wang (2004) examine the 

significance of idiosyncratic consumption risk for the cross-sectional variation in asset returns. They find that 

the cross-sectional variance of consumption growth and the rate of aggregate consumption growth are both 

significant pricing factors for asset returns. The results suggest that this two-factor CCAPM outperforms the 

CAPM and perform almost as well as the Fama-French three-factor model.  

LL (2001a, 2001b) explain the time-series and cross-sectional variations of US portfolio returns with a 

consumption-wealth ratio, which is constructed from the cointegrating residual from consumption, asset 

holding and labour income. They find their constructed consumption-wealth ratio can predict excess returns 

on the US stock market at short and intermediate horizons. Moreover, the consumption-wealth ratio can serve 

as the state variable for the CCAPM in the conditional model to explain the cross-sectional stock market 

returns and the performance of the conditional CCAPM can be compared to the Fama-French three-factor 
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model. The performance of the consumption-wealth ratio is also documented in the U.K. and Japan (Gao and 

Huang, 2004).   

Campbell and Cochrane (CC) (1999) propose a habit model where the utility of consumption is a function of 

current consumption relative to recent-past consumption. Calibrating the model to post-war U.S. data and 

simulating artificial data under the model, they show that their habit-persistence model is capable of 

producing many of the asset-pricing phenomena observed in prior empirical work. Subsequent empirical 

testing of CC’s model in international markets suggests that, while it offers improved goodness-of-fit, the 

model’s ability to explain the stock returns varies across countries (see Hyde and Sherif, 2005; Engsted, Hyde, 

and Moller, 2007). 

Santos and Veronesi (SV) (2006) develops a general equilibrium with the labour income to consumption ratio 

variable. This variable can, theoretically, explain the variation of the time-series and cross-sectional stock 

returns. Their empirical results show that this variable can explain 42% variation of stock return in the four-

year horizon and the coefficient is still significant after using Hodrick’s (1992) adjusted standard errors. 

Moreover, the conditional CAPM scaled by this variable can explain about 50% of return variation in the cross 

section. 

Despite the importance of consumption-based models, there is a paucity of empirical work on the CCAPM in 

Australia. Faff (1998) investigates the performance of a linearised version of the classic CCAPM with quarterly 

data spanning 1974 to 1992. Using 23 Australian industry portfolios as the test assets, he reports that the 

classic CCAPM is generally supported, yet evidence favours the traditional CAPM. Using a similar framework, 

Faff and Oliver (1998) compare the sensitivity of stock returns to consumption growth and market returns. 

While market betas are statistically significant and provide reasonable explanatory power, consumption betas 

reveal very little sensitivity of returns to consumption growth. Faff and Oliver (1998, p.514) conclude that the 

results are “very unflattering to the CCAPM”. Using the framework of LL (2001a), Fisher and Voss (2004) 

examine the predictability of consumption-wealth ratio in the Australian market. Though they do not find a 

cointegrating relationship among consumption, wealth and labour income, their estimated consumption-

wealth ratio can predict excess returns both at next period and over the long horizons. Li (2010) re-examines 

the linearised classic CCAPM in the Australian market. He finds that stock returns have non-contemporaneous 

relationships with consumption growth, and the linearised classic CCAPM is generally supported for both 19 

industry portfolios and 25 size/BM portfolios.  

The linearised classic CCAPM is an unconditional model which assumes that risk premium is constant over 

time. Lettau and Ludvigson (2001b, p.1241) note that “conditioning improves the fit of the CCAPM because 

some stocks are more highly correlated with consumption growth in bad times, when risk or risk aversion is 

high, than they are in good times, when risk or risk aversion is low”. The research question in this paper is how 

the more sophisticated linear consumption factor models – conditional CCAPMs – perform, and whether they 

can improve the fit of the model over the classic CCAPM.  
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Correctly identifying the real forces underlying the variation of asset returns has important practical 

implications for asset pricing, valuation and investments. This paper explores the fundamental macroeconomic 

risks that drive asset prices using a number of consumption models. We find that there is some evidence 

connecting asset prices with macroeconomic variables in the Australian market.   

We provide an empirical investigation of the cross-sectional variation of excess returns in the Australian equity 

market using consumption variables. Our empirical results provide out-of-sample tests of the predictive power 

of three state variables: Lettau and Ludvigson’s consumption-wealth ratio and Campbell and Cochrane’s 

surplus consumption ratio, and Santos and Veronesi’s labour income to consumption ratio.  

We run cross-sectional regressions on 25 size/BM portfolios and 19 industry portfolios in the Australian market 

using the Fama-MacBeth (1973) two-pass approach. The results from the cross-sectional tests on the 25 

size/BM portfolios show that conditional models perform better than unconditional models because the 

former have lower pricing errors and higher explanatory power. However, these conditional models do not 

outperform the Fama-French three-factor model in terms of pricing errors and the cross-sectional fit.  We also 

find that all asset pricing models perform poorly in explaining the cross-sectional variation in stock returns on 

industry portfolios. 

The study adds additional insights on the cross section of stock returns. The evidence that the conditional 

CCAPMs explain a significant portion of the cross section of portfolio returns suggests that the stochastic 

discount factor of the representative investor is not dependent on consumption growth unconditionally, but 

instead on conditional factors. The expected returns on assets are high when their returns highly conditionally 

(rather than unconditionally) correlated with consumption growth. 

The rest of the paper is organised as follows: Section 2 introduces data and summary statistics. Section 3 

provides cross-sectional testing results for 25 size/BM portfolios and 19 industry portfolios.  Section 4 

concludes this paper. 

2.  Data and Summary Statistics 

2.1 Data Description 

The macroeconomic data include household consumption (non-durables goods and services), after-tax labour 

income and net household wealth in Australia. The financial data include ASX/S&P200 stock market returns, 

dividend yield, earnings per share, relative short term bond rates, and the term spread between long term 

government bonds and the short term Treasury bill rate.  

Our macroeconomic data (unless otherwise mentioned) comes from DataStream, which is originally sourced 

from the AusStats Database and the Reserve Bank of Australia. The consumption, wealth and labour income 

data are only available quarterly or annually. For this study, we use data dating back to the fourth quarter of 
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1976 (1976Q4) through the fourth quarter of 2006 (2006Q4). The data used here are quarterly, seasonally 

adjusted and in real per capita terms, measured in the 1989-90 dollars. 

 The consumption data are for non-durables goods and services. Non-durables goods and services 

consumption data are typically used in testing of the CCAPM (e.g. Lettau and Ludvigson, 2001a). It is calculated 

as Total Household Final Consumption Expenditure less the consumption of Clothing and Footwear, 

Furnishings and Household Equipment, and Purchase of Vehicles ($m, seasonally adjusted in current prices). 

CPI (Consumer Price Index) is used to deflate all nominal variables. It is a weighted average of all groups index 

of eight capital cities, with base index 1989-90 = 100. 

Aggregate wealth, particularly human capital, is not directly observable. In order to use it for forecasting asset 

returns, a proxy for human capital must be found. we use after-tax labour income to proxy human capital. The 

construction of after-tax labour income is similar to Lettau and Ludvigson (2001a), and Tan and Voss (2003). 

After-tax labour income is defined as wages and salaries plus transfer payment minus labour income tax.  

Income Wages Transfers Taxκ= + − ×  .                              (1) 

where κ  is  the proportion of labour income in the total household income, which is calculated as 

Wages/(Total Primary Income). Wages is quarterly non-farmer wage & salary earners’ average earnings. It is 

constructed from Non-farmer Wage & Salary Earner’s average weekly earnings and measures of employment: 

Wages AWE WSEω= × × ,                                        (2) 

where AWE is average weekly earnings (seasonally adjusted, in $), WSE is the total number of non-farm civilian 

wage and salary earners, and ω is the number of weeks in one quarter, calculated as (1/ 7) (365 / 4)× . 

Transfers are constructed as Total Secondary Income Receivable less Social Contributions for Workers 

Compensation. Tax is calculated as the sum of Income Tax Payable and Other Current Tax on income, wealth 

etc.  

The labour income we constructed above is aggregate labour income. We deflate this series with Australian 

Population and CPI to get per capita real after-tax labour income.  

Quarterly net household wealth data for the period from 1976Q4 to 1999Q3 are taken from Tan & Voss 

(2003)1

                                                                 
1 Real per capita net household wealth data can be downloaded at http://web.uvic.ca/~gvoss/. 

, which includes financial wealth and non-financial wealth. Using annual net wealth of household 

balance sheet from AusStats Series 5204050, we extend household wealth data from 1999Q4 to 2006Q4 by 

interpolation. 
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The consumption-wealth ratio is constructed from the trend deviation in consumption, labour income and net 

asset wealth. Due to endogeneity in the ct, at and yt series, weuse the single equation procedure suggested in 

Stock and Watson (1993) and use dynamic least squares (DLS) estimates with Newey and West (1987) 

adjustment to correct for any residual serial correlation,  

 
1 1

k k

t a t y t ai t i yi t i t
i i

c a y b a b yα β β ε− −
= =

= + + + ∆ + ∆ +∑ ∑   .                        (3) 

The Ordinary Least Squares (OLS) method of (3) produces super-consistent estimates of the aβ and yβ  

cointegration parameters (Lettau and Ludvigson, 2001a). Adding leads and lags of the first difference of net 

asset wealth and labour income will capture the effects of regressor endogeneity in the linear regression of 

consumption on asset wealth and labour income. From the DLS estimation of (3), we obtain the estimated 

trend deviation a yt t ttcay c a yβ β≡ − − , where “hat” means estimated parameters. 

Using quarterly data from 1976Q4 to 2006Q4, the estimated coefficients of the trend deviation (corresponding 

t-statistics are given below in parentheses) of constant, net asset wealth and labour income are 

(1.70)   (16.87)   (2.12)

0.21+0.42 +0.20
      

t t tc a y=
 .                                      (4) 

Thus 0.42 0.20t t ttcay c a y= − − . The coefficient estimate 0.42aβ = is close to the estimate by Fisher 

and Voss (2004) who use the data from 1976Q4 to 2003Q2. However, the yβ  estimate is 0.20, which is lower 

than the one ( 0.55yβ = ) estimated by Fisher and Voss .2

The construction of the surplus consumption ratio is detailed in Chapter 3 of Li (2009). The labour income to 

consumption ratio is defined as the compensation of employees divided by household nondurables and 

services consumption.

   

3

We use the ASX/S&P 200 accumulation Index for the Australian stock market index. The ASX/S&P 200 

accumulation index is collected from the Bulletin Statistics from the Reserve Bank of Australia (RBA) with a 

   

                                                                 

2Using the same sample period, we obtain a similar yβ
 estimate as Fisher and Voss (2004).  

3 This is same as the second definition of Santos and Veronesi (2006). We obtain similar results using the labour income to consumption 

ratio which is alternatively defined as after-tax labour income divided by household nondurables and services consumption. However, 

when labour income is normalized by household gross disposable income rather than consumption, we obtain very different results. This 

is because even though general equilibrium models do not make clear distinction between consumption and income (Santos and Veronesi, 

2006), the correlations between the ratios normalised by consumption and the ratio normalised by household gross disposable income are 

low (less than 0.15).  



8 

 

base index of 500 in December 1979. They are monthly data, so we convert them into quarterly data using the 

average value of the three months in each quarter.  We deflate the stock market index by CPI to get the real 

stock market return. The log market return is: 

rmt = log(ASXt) – log(ASXt-1)  .                                   (5) 

The 13-week Treasury note rate is used as a proxy for the risk-free rate. Denote rmt as the log real return on 

the stock market index, and rft as the log real return on the risk-free asset, the log real excess return on the 

stock market is e
t mt ftr r r= − .  

2.2 Summary Statistics 

Table 1 reports summary statistics and correlation matrix for the key state variables. Panel A reports the 

univariate summary statistics and Panel B reports the correlation matrix. The variables used are as follows: 

, 1
e

m tr +  is the quarterly log excess return on the ASX200 Accumulated Index 1tc +∆  is the consumption growth 

rate at time t+1; 0.42 0.20t t ttcay c a y= − −  , where tc  is log consumption, ta  is the log of household 

net asset wealth, and ty  is log after-tax labour income; ts  is the log surplus consumption ratio; and tsw  is 

the labour income to consumption ratio, which is defined as the ratio of the employee compensation to 

consumption. The sample period is from the fourth quarter of 1976 through the fourth quarter of 2006.  

Panel A of Table 1 reports the mean, standard deviation, median, minimum, maximum and the first-order 

autocorrelation coefficient for each variable. The autocorrelation of the market returns is negative, suggesting 

there is mean-reversion in Australian market returns. The forecasting variables such as the consumption-

wealth ratio, the surplus consumption ratio, and the share of labour income to consumption ratio all have high 

autocorrelation (greater than 0.9). These high autocorrelations suggest that one should be cautious in 

interpreting the forecasting results from long-horizon regressions with these variables. 4

Panel B demonstrates that the excess return on the stock market over the subsequent quarter is negatively 

correlated to the surplus consumption ratio and the labour income to consumption ratio but positively 

correlated with dividend yield and the consumption-wealth ratio. These correlation signs are consistent with 

the economic intuition.

  

5

 

 Nevertheless, all the correlation coefficients are small and none of them are 

statistically significant at conventional significance levels.  

                                                                 
4 Ferson, Sarkissian, and Simin (2003) point out that there are potential spurious regression biases in the predictability tests in which 

predicting variables are highly autocorrelated. 

5 See Chapter 5 of Li (2009). 
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Table 1:  Summary Statistics  

Notes: , 1

e

m tr
+

 is quarterly log excess return on ASX200 Accumulated Index; 1tc +∆  is the consumption growth 

rate at date t+1; 0.42 0.20t t t tcay c a y= − −  , where ct is log consumption, at is the log of household net asset 

wealth, and yt is log after-tax labour income; ts  is the log surplus consumption ratio; and tsw  is the labour 

income to consumption ratio which is defined as the ratio of the employee compensation to consumption. 

Panel A reports summary statistics. Panel B reports correlation coefficient matrix and the associated t-statistics 

which are placed below the coefficients in brackets. The sample period is from 1976Q4 through 2006Q4.  

 

 
, 1

e

m tr
+

 1tc +∆
 tcay  ts

 tsw     

 

Panel A: Summary Statistics   
Mean 0.0213 0.0044 0.2024 -2.5739 1.0282    
Std. Dev. 0.0928 0.0077 0.0248 0.1854 0.0766    
Median 0.0309 0.0044 0.2083 -2.5372 0.9934    
Min -0.5396 -0.0232 0.1356 -3.1687 0.9303    
Max 0.2302 0.0261 0.2458 -2.2969 1.2117    

(1)ρ  -0.09 -0.13 0.92 0.90 0.98    
         

Panel B: Correlation Matrix 

, 1

e

m tr
+

 –        

         

1tc +∆  -0.06 –     
  

 (-0.69)        

tcay  0.03 -0.19 –    
  

 (0.25) (-2.02)       

ts
 

-0.08 -0.19 -0.18 –   
  

 (-1.20) (-2.00) (-2.46)      

tsw  -0.06 0.02 0.07 0.37 –    

 (-0.61) (0.16) (0.72) (4.36)     
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3. Cross-Sectional Estimations 

3.1 Cross-sectional Models 

In this section, we explore whether the consumption-wealth ratio, the surplus consumption ratio and the 

labour income to consumption ratio are relevant in cross-sectional regressions. First, we introduce a 

framework for the testing of conditional asset pricing models. Cochrane (2005, Ch. 8) and Lettau and 

Ludvigson (2001b) provide a derivation of an unconditional multifactor beta representation model from the 

conditional stochastic discount factor representation model, which is briefly introduced below. We also 

present the asset pricing models. 

The basic asset pricing equation for returns in the discount factor form is  

( )1 , 11 1t t i tE M R+ + + =  ,    (6) 

where tE  is the expectation operator at time t , 1tM +  is the stochastic discount factor, and , 1i tR +  is the net 

return on asset i . 1tM +  can be linearised by a Taylor expansion.6
1tM + The linearised  can be written as  

1t tM a+ ′= + t t+1b f ,    (7) 

where ta is a parameter and tb is a vector of parameters, t+1f is a vector of factors. As both ta and tb vary 

over time, the model with the time-varying parameters in 1tM +  is called a conditional factor model; by 

contrast, if a and b are constant, the model is called an unconditional factor model (Lettau and Ludvigson, 

2001b).  

Cochrane (2005, Ch. 8) shows that one can “condition down” a conditional linear factor model into an 

unconditional model using some conditioning variable or instrument tz . Suppose tz can capture the 

variation in ta and tb , and let  0 1t ta a a z= + and t tz= +0 1b b b , and substituting into (7), one obtains  

 
'

1 0 1

0 1

( )
( )

t t t

t t

M a a z z
a a z z

+ = + + +
′ ′= + + +

0 1 t+1

0 t+1 1 t+1

b b f
b f b f

. (8) 

Substituting (8) into (6), one obtains an unconditional pricing equation 

                                                                 
6 Cochrane (2005, p.169) notes that linearisation is not essential as nonlinear models can be easily estimated and evaluated using GMM. 

Nevertheless, linear factor models are still very popular in empirical asset pricing research, especially in cross-sectional tests (see e.g., 

Lettau and Ludvgision, 2001b; Parker and Julliard, 2005; Yogo, 2006; and Santos and Veronesi, 2006). 
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 ( )( )0 1 , 1( ) 1 1t t i tE a a z z R + ′ ′+ + + + = 0 t+1 1 t+1b f b f . (9) 

(9) implies that there is an unconditional multifactor beta representation for asset returns (See Lettau and 

Ludvigson  (2001b) for a detailed description),  

 , 1 0, 1[ ] [ ]i t tE R E R+ + ′= +β λ ,  (10) 

where 0, 1[ ]tE R +  is the average return on the zero-beta portfolio in the Black (1972) version of the CAPM, 

1
, 1cov( , ) cov( , )e

i tR−
+=β F F' F is a vector of the multiple regression coefficients on the factors,  

( , , ) 't tz z′ ′= t+1 t+1F f f , and λ is a vector of cross-sectional regression coefficients, which are not necessarily 

risk prices in this case, as noted by Lettau and Ludvigson (2001b).  

 In the Sharpe (1964) and Black (1972) CAPM, , 1m tR +=t+1f , which is the return on the aggregate 

wealth portfolio, usually proxied by the return on the value-weighted market index. Thus (10) takes the form: 

 , 1 0, 1[ ] [ ]i t t mi mE R E R β λ+ += + . (11) 

In the scaled factor model, 1 0 1 0 , 1 1 , 1( )t t m t t m tm a a z b R b z R+ + += + + + , and the cross-sectional specification 

becomes (Lettau and Ludvigson, 2001b, Eq. 13) 

 , 1 0, 1[ ] [ ]i t t zi z mi m zmi zmE R E R β λ β λ β λ+ += + + + . (12) 

The conditional one-factor model then becomes an unconditional three-factor model.   

In the consumption CAPM, the discount factor 1tM +  is a linear function of consumption growth, 

1 1t t t tM a b c+ += + ∆ . Then the cross-sectional specification of the scaled consumption model takes the form 

(Lettau and Ludvigson, 2001b, Eq. 15) 

, 1 0, 1[ ] [ ]i t t zi z ci m z ci zmE R E R β λ β λ β λ+ + ∆ ∆= + + + . (13) 

The conditional variables for the cross-sectional models are the consumption-wealth ratio, the surplus 

consumption ratio, and the labour income to consumption. The economic intuition for each variable can be 

found in Chapter 5 of Li (2009).  

3.2 Cross-Sectional Regression Results 

For the cross-sectional testing, we use two sets of equity portfolio data. One is the 19 industry portfolio 

returns, sampling from 1976Q4 through 2006Q4. However, as the variation across industry portfolios may not 
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be sufficiently large to obtain meaningful results, we also use the other set of portfolios which is the 25 

size/BM portfolios sorted on size and book-to-market ratio.7

We now move to the empirical investigation of the cross-sectional implications of the scaled CAPM and 

CCAPM. Eq. (10) implies the cross-sectional specifications of asset pricing models as outlined below. These 

models are estimated by the Fama-MacBeth (1973) two-pass regression method. In the first pass, we run a 

time-series regression to obtain beta estimates for each portfolios. In the second pass, we perform a cross-

sectional regression at each time period and the estimates for factor risk premium and pricing error are the 

time-series average of the cross-sectional regression estimates (see Cochrane (2005, pp.245-251) and Campell, 

Lo, and Mackinlay (1997, pp.215-216) for more details).   

 The sample of the 25 size/BM portfolios is from 

1982Q1 through 2006Q4.  

Because the factor betas are estimated from the first-pass regression, there is a potential errors-in-variables 

problem. Therefore, we also report the Shanken (1992) adjusted t-statistics in Table 2.8

For comparison, we first show the estimation results for a number of unconditional models. The results for 

conditional models are then presented to see whether the conditional models can bring additional explanatory 

power.  

 Following Jagannathan 

and Wang (1996), we use the adjusted R2 statistics of the cross-sectional regression to measure the goodness-

of-fit of the models in explaining the cross-sectional variation of average returns.  In the rightmost column, we 

provide a Wald test for the joint significance of the coefficients. Table 2 presents cross-sectional regression 

results for the 25 size/BM portfolios.  

Panel A shows the regression results for unconditional factor pricing models. First, consider Model 1 in Table 2: 

the unconditional CAPM. The cross-sectional specification of this model is set out in (11), where 0, 1[ ]tE R +  is 

the return on the zero-beta portfolio, miβ is the market beta of asset i , and mλ  
is the price of market risk 

premium (in this case). The result shows that the estimated coefficient of the market factor is insignificant (t-

statistic=0.27). The cross-sectional R2 statistic is 0. The unconditional CAPM model explains none of the 

variation in the returns on the 25 size/BM portfolios in the Australian stock market.  

The second model is the Jagannathan and Wang (1996) human capital CAPM (HC-CAPM), in which human 

capital growth is proxied by labour income growth, 1ty +∆ . The model specification is as follows: 

                                    , 1 0, 1[ ] [ ]i t t mi m yi yE R E R β λ β λ+ + ∆ ∆= + + .                                 (14) 

                                                                 
7 The detailed description of the industry portfolios and 25 size/BM portfolios are in Li (2010). 

8 However, Jagannathan and Wang (1998) demonstrate that the Fama-MacBeth procedure does not necessarily overstate the significance 

of the estimated risk premium when the residual exhibits conditional heteroskedasticity.   
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The results suggest that the HC-CAPM is rejected using the Australian data. The adjusted R2 statistic is 

negative. Moreover, the estimated price of human capital risk premium, yλ∆ , is negative and statistically 

significant, which is inconsistent with the model. Durak, Durand, and Maller (2004) report the similar findings 

using Australian data. The performance of the HC-CAPM is mixed in the US study. For example, the model is 

rejected in Santos and Veronesi (2006), but well supported in Jagannathan and Wang (1996), and Lettau and 

Ludvigson (2001b). 

The third model is the Fama and French (FF) (1992, 1993) three-factor model: 

, 1 0, 1[ ] [ ] ,i t t mi m SMBi SMB HMLi HMLE R E R β λ β λ β λ+ += + + +  (15) 

where SMB and HML are the average returns on small stock portfolio minus the average returns on big stock 

portfolios and the average returns on high book-to-market ratio stock portfolios minus the average returns on 

low book-to-market ratio stock portfolios, respectively. , ,mi SMBi HMLiβ β β are the factor loadings on the 

market factor, SMB factor, and HML factor respectively, and , ,m SMB HMLλ λ λ are the factor risk premiums for 

these factors respectively. Compared to the CAPM and the HC-CAPM, the FF model has significantly more 

explanatory power as the adjusted R2 statistic is 42%. The Shanken adjusted t-statistics are statistically 

significant at the 1% level for the SMB and HML factors, and both coefficients are positive, consistent with the 

early findings using US data (Fama and French, 1992, 1993). The estimated market risk premium becomes 

significant but negative, which is due to a significantly negative correlation between the market factor and the 

HML factor.9

 

 The null hypothesis of the Wald test (that the coefficients of all factors are jointly insignificant) is 

clearly rejected.  These findings suggest that the Fama and French three-factor model fits the Australian data 

very well. SMB and HML are two important factors in determining the cross-sectional variation of asset 

returns.  

                                                                 
9 The correlation coefficient is -0.24 with a t-statistic of -2.19. When the component of the market factor that is orthogonal to the HML 

factor is used in the regression, the estimated market risk premium is no longer significant.   
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Table 2: Cross-Sectional Regression: 25 Size/BM Portfolio Returns  

Notes: This table reports cross-sectional regression estimates of the scaled CCAPM and multifactor CAPM. The consumption-

wealth ratio, surplus consumption ratio and the labour income to consumption ratio are used as conditioning variables. The 

models are estimated by the Fama-MacBeth (1973) two-pass regression method. First, we run a single time-series regression 

with data from 1982Q1 to 2006Q4 to obtain the estimates of betas for each portfolio. Then we run a cross-sectional regression 

at each time period and the estimates of factor risk premium and pricing error are obtained as the time-series average of cross-

sectional regression estimates. For each of the estimated coefficients of a model, the Shanken (1992) adjusted t-statistics are 

provided below the coefficients. The adjusted R2 statistics are provided in parentheses below R2 statistics. The rightmost column 

also provides the Shanken-adjusted Wald test for the joint significance of the coefficients. tz are the conditioning variables. 

, 1m tR
+  is the market returns; 1tc

+
∆  is consumption growth rate, tcay is the log consumption-wealth ratio, , 1i tR

+ is the return on 

the portfolio i at date t+1, β is factor loading, e.g. ,c iβ∆  is the factor loading for consumption growth factor of portfolio i, λ is a 

cross-sectional regression coefficient, and α is a constant. Significant coefficients at the 5% (10%) significance level using 

normal t-statistics are denoted with ** and * respectively. 

The cross sectional models are as follows, and the conditioning variable tz is the consumption-wealth ratio, tcay , the surplus 

consumption ratio, ts , or the labour income to consumption ratio, tsw . 

Model 1:  , 1 0, 1[ ] [ ]i t t mi mE R E R β λ+ += +
; 

Model 2: , 1 0, 1[ ] [ ]i t t mi m yi yE R E R β λ β λ+ + ∆ ∆= + +
; 

Model 3: , 1 0, 1[ ] [ ]i t t mi m SMBi SMB HMLi HMLE R E R β λ β λ β λ+ += + + +
; 

Model 4: , 1 0, 1 , , ,[ ] [ ]i t t cay i cay mi m cay mi cay mE R E R β λ β λ β λ+ += + + +
; 

Model 5: , 1 0, 1 , , ,[ ] [ ]i t t s i s mi m s mi s mE R E R β λ β λ β λ+ += + + +
; 

Model 6: , 1 0, 1 , , ,[ ] [ ]i t t sw i sw mi m sw mi sw mE R E R β λ β λ β λ+ += + + +
; 

Model 7: , 1 0, 1[ ] [ ]i t t ci cE R E R β λ+ + ∆ ∆= +
; 

Model 8: 
( 3) ( 3), 1 0, 1[ ] [ ]
t ti t t c i cE R E R β λ
+ ++ + ∆ ∆= + ; 

Model 9: 
( 2) ( 2) ( 3) ( 3) ( 2) ( 3) ( 2) ( 3), 1 0, 1[ ] [ ]
t t t t t t t ti t t cay i cay c i c cay c i cay cE R E R β λ β λ β λ
+ + + + + + + ++ + ∆ ∆ ∆ ∆= + + + ; 
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Model 10: 
( 2) ( 2) ( 3) ( 3) ( 2) ( 3) ( 2) ( 3), 1 0, 1[ ] [ ]
t t t t t t t ti t t s i s c i c s c i s cE R E R β λ β λ β λ
+ + + + + + + ++ + ∆ ∆ ∆ ∆= + + + ; 

Model 11: 
( 2) ( 2) ( 3) ( 3) ( 2) ( 3) ( 2) ( 3), 1 0, 1 1 1 1 1[ ] [ ]
t t t t t t t ti t t sw i sw c i c sw c i sw cE R E R β λ β λ β λ
+ + + + + + + ++ + ∆ ∆ ∆ ∆= + + + ; 

 

Model constant tz  , 1m tr +  1ty +∆  1tSMB
+  1tHML

+  , 1t m tz r
+

∗
 

 2R (
2

R ) Wald 

Panel A: Unconditional Factor Pricing Models 

1 0.024  0.008      0.00 0.79 

 (1.11)  (0.27)      (-0.04) (0.79) 

 [1.10]  [0.27]        

2 0.046**  -0.017 -0.010**     0.04 0.01 

 (2.97)  (-0.79) (-2.11)     (-0.05) (0.05) 

 [2.40]  [-0.66] [-1.74]       

3 0.039**  -0.039**  0.034** 0.028**   0.49 0.00 

 (2.59)  (-2.21)  (2.69) (3.44)   (0.42) (0.00) 

 [2.11]  [-1.89]  [2.64] [3.23]     

           

Panel B: Conditional Factor Pricing Models 

t tz cay≡  

4 0.033** 0.014** -0.008    -0.002  0.04 0.03 

 (2.30) (2.70) (-0.46)    (-0.48)  (-0.10) (0.09) 

 [1.87] [2.27] [-0.39]    [-0.41]    

           

t tz s≡  

5 0.021 0.291** 0.004    -0.023  0.22 0.05 

 (0.97) (4.15) (0.16)    (-0.31)  (0.11) (0.13) 

 [0.35] [1.55] [0.06]    [-0.12]    

t tz sw≡  

6 0.014 -0.129** 0.002    -0.006  0.44 0.00 

 (0.63) (-5.05) (0.08)    (-0.23)  (0.35) (0.03) 

 [0.24] [-1.96] [0.03]    [-0.09]    
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Table 2 (Cont’) 

Model constant 2tz +   3tc +∆   2 3t tz c+ +∗∆   2R (
2

R ) Wald 

Panel C: Unconditional CCAPM 

Contemporaneous Beta ( 1tc +∆ ) 

7 0.023**   -0.007**    0.16 0.00 
 (2.38)   (-2.04)    (0.12) (0.12) 
 [1.72]   [-1.49]      
Non-contemporaneous Beta 
8 0.008   0.006**    0.03 0.01 

 (0.71)   (2.61)    (-0.01) (0.04) 

 [0.54]   [2.05]      

  

 Panel D: Conditional CCAPM 

 2 2t tz cay+ +≡  

9 0.022 -0.029**  0.010**  0.002**  0.37 0.00 

 (1.64) (-4.16)  (3.73)  (3.47)  (0.28) (0.41) 

 [0.59] [-1.57]  [1.39]  [1.31]    

 2 2t tz s+ +≡  

10 0.026* -0.087  0.003  -0.009*  0.30 0.02 

 (1.74) (-1.35)  (1.39)  (-1.82)  (0.20) (0.40) 

 [0.91] [-0.73]  [0.76]  [-1.00]    

 2 21t tz sw+ +≡  

11 0.020* -0.100**  0.008**  0.006**  0.30 0.00 

 (1.65) (-6.04)  (2.99)  (2.72)  (0.19) (0.15) 

 [0.58] [-2.25]  [1.09]  [0.99]    

 

Models 1-3 are unconditional models. We now introduce conditional models to examine whether they provide 

any additional explanatory power. Model 4 is the conditional CAPM with the market return as the fundamental 

factor and the conditioning variable is the consumption-wealth ratio, tcay . Lettau and Ludvigson (2001b, 

p.1251) argue that as “the consumption-aggregate wealth ratio summarizes agents’ expectations of future 

returns to the market portfolio”, it may provide useful information in the conditional CAPM. The specification 

of Model 4 is (12). The results show that the estimated value of zλ  is positive and statistically different from 

zero, which implies that the time-varying component of the intercept term is important. The estimated risk 

premium for the scaled market return factor is not significantly different from zero, suggesting that the time-

varying component of the beta for the market factor is unimportant. Moreover, the adjusted R2 statistic is 

negative. Contrast to the findings of Lettau and Ludvigson (2001b), the conditional CAPM does not improve 

the explanatory power relative to the unconditional CAPM.  

Model 5 is the conditional CAPM using the surplus consumption ratio as a conditioning variable. The model 

specification follows Li and Zhong (2005) except that their model is constructed in an international setting. 

Again, the results show that the variation in average portfolio returns is related to the sensitivities of portfolio 
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returns to the conditioning variables rather than the market betas. The model outperforms the unconditional 

CAPM as the adjusted R2 statistic is 11%. 

In Model 6, following Santos and Veronesi (2006), we use the labour income to consumption ratio as a 

conditioning variable. Santos and Veronesi (2006), using US data, shows that the scaled CAPM using the labour 

income to consumption ratio can explain the cross-sectional variation in returns on the 25 size/BM portfolios 

much better than the unconditional CAPM. The scaled model greatly increases the explanatory power 

compared to the unconditional CAPM. The adjusted R2 statistic has risen from the negative value to 35%. The 

coefficient on the conditioning factor is -0.129 and statistically significant at the 5% level (uncorrected t-

statistic=-5.05). The negative sign of the coefficient is in contrast with Santos and Veronesi’s finding using US 

data but consistent with the theory. According to Santos and Veronesi’s theory, there is an inverse relationship 

between expected stock return and the labour income to consumption ratio factor. Therefore the betas of the 

labour income to consumption ratio should be negative, and consequently the corresponding risk premium 

must be also negative as stocks with higher betas (in absolute value) should have higher expected returns due 

to higher risk. Negative risk premium will induce expected returns less than the zero-beta rate. The scaled 

term, , 1t m tsw r +× , is not statistically different from zero, which suggests that the risk premium is associated 

with time-varying expected returns rather than time-varying conditional betas. In short, the scaled CAPM using 

tsw as a conditional variable perform better than the unconditional CAPM.  

Next, we move to investigate the cross-sectional implications of the CCAPM. First, we consider the 

unconditional CCAPM. In the CCAPM, the fundamental factor is consumption growth, 1tc +∆ . The specification 

of Model 7 takes the form (Breeden, Gibbons, and Litzenberg, 1989) : 

, 1 0, 1[ ] [ ]i t t ci cE R E R β λ+ + ∆ ∆= + .                             (16) 

The model can explain 12% of the variation in cross-sectional stock returns. However, the estimated price risk 

premium, cλ∆ , (with an uncorrected t-statistic of -2.04 and the Shanken t-statistic of -1.49) is negative, which 

is inconsistent with the theory. It is likely that the contemporaneous consumption betas fail to capture cross-

sectional differences in risk premia due to the non-contemporaneous relationship between consumption 

growth and stock returns as documented in Li (2010).  

Next, we examine the relationship between expected stock returns , 1i tE R +    with the consumption growth 

led by two quarters 3tC +∆ in Model 8. The results show that the consumption factor risk premium becomes 

positive and statistically significant (coefficient=0.6% with the Shanken adjusted t-statistic of 2.05). 

Nevertheless, the R2 statistic indicates that the model has not any ability to explain the cross-sectional 

variation in average returns on the 25 size/BM portfolios. 
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How do conditional CCAPMs perform compared to the unconditional CCAPM? Model 9 is a conditional CCAPM 

with the consumption-wealth ratio as a conditioning variable. The model takes the form of (13).  The 

conditioning variable is led by one quarter. As can been, the adjusted R2 statistic has risen to 28% from 6% in 

the scaled contemporaneous CCAPM. The estimated risk premium for the scaled consumption factor become 

positive and significant (uncorrected t-statistic=3.47). The p-value of Wald test is less than 0.05, implying that 

the scaled factor is jointly significant with the consumption-wealth ratio and consumption growth. In 

summary, the scaled non-contemporaneous CCAPM performs better in explaining the cross section of returns 

than the unconditional CCAPM and the scaled contemporaneous CCAPM. 

Li and Zhong (2005) find that the conditional CCAPM with habit formation performs better than the 

unconditional CCAPM and CAPM in explaining the cross-sectional variation in international stock returns. How 

does this model perform in the domestic setting? To address this question, Panel D reports testing results of 

the conditional CCAPM when the habit-formation variable (the surplus consumption ratio) is used as a 

conditioning variable. The results suggest that the conditional CCAPM performs better than the conditional 

CAPM.  The model explains 20% of the variation in average excess returns on the 25 size/BM portfolios. 

Moreover, the risk premium on the scaled consumption growth is positive and statistically significant at the 

10% level. Restricting the intercept to be a constant, the adjusted R2 statistic rises a further 2% (not reported in 

tables). This result highlights the importance of risk premium associated with time-varying conditional 

consumption betas, but not with the time-varying component of the intercept term. 

Model 11 is a conditional CCAPM using the labour income to consumption ratio as a conditioning variable. The 

results suggest that this conditional CCAPM performs much better than the unconditional CCAPM, and slightly 

better than the conditional CAPM. The beta estimate for the labour income to consumption ratio, of similar 

magnitude to the one in the conditional CAPM, is significant at conventional significance levels.  

Table 2 shows that the estimated value of the average zero-beta rates, 0, 1[ ]tE R + , are implausibly large, which 

are generally between 2-4% per quarter for most unconditional and conditional models. As the average zero-

beta rates imply the risk-free rate, the models fail to explain the returns on the risk-free asset, which is 

consistent with previous findings such as Lettau and Ludvigson (2001b), and Jagannathan and Wang (1996) in 

the US markets, and Li and Zhong (2005) in international markets.  

Table 3 reports the Fama-MacBeth cross-sectional regression results for 19 industry portfolios.  Cochrane 

(2006, p.44) notes that “industry portfolios show much less variation in mean returns than size and book-to-

market portfolios that dominate cross-sectional empirical work”, which is substantiated by the summary 

statistics reported in Li (2010). It is likely to be more difficult to detect significant relationships between 

portfolio returns and the underlying factors.  

The test models in Table 3 are the same as in Table 2. The sample for the first-pass regressions is from 1976Q4 

through 2006Q4. It shows that the Fama-French three-factor model (Model 3), which dominates other models 

in pricing the 25 size/BM portfolios, performs poorly in pricing the 19 industry portfolios. None of the factor 
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risk premium estimates for the market factor, the size factor and the value factor are significant. Furthermore, 

the adjusted R2 statistic is negative, which implies the model does not have any explanatory power.  

Overall, Table 3 reveals that none of the factors are priced in all the models considered based on the Fama-

MacBeth procedure. This suggests that these conditional models as well as unconditional models fail to explain 

the cross-sectional variation in excess returns on industry portfolios.  

Apart from adjusted R2 statistic, t-test for factor risk premiums and Wald test for the joint significance of 

factors, pricing error is another criterion to compare the performance of different models for the same 

dataset. We find that that the Fama-French three-factor model achieves the lowest pricing error among all the 

models.10

4. Concluding Remarks 

 The evidence that the conditional models generally have lower pricing errors than the unconditional 

models further suggests that the conditional models perform better than the unconditional models.  

Why do some assets provide higher returns than other assets? What are the underlying risks that drive such 

variation? Researchers offer two categories of models to explain these variations (Cochrane, 2006): the first 

category is the portfolio-based models such as the Fama-French three-factor model which are commonly used 

in empirical finance studies, and the other category is the macroeconomic models which explore the 

fundamental macroeconomic risks that drive asset prices. The paper aims to investigate the connection 

between asset prices and a number of macroeconomic variables in the Australian market. 

Using the Fama-French 25 size/BM portfolios and industry portfolios in the Australian stock market, we 

conduct cross-sectional tests of conditional asset pricing models with three consumption variables as 

conditioning variables.  These variables are: Lettau and Ludvigson’s (2001a, 2001b) consumption-wealth ratio, 

Campbell and Cochrane’s (1999) surplus consumption ratio, and Santos and Veronesi’s (2006) labour income 

to consumption ratio. The results from the Fama-MacBeth (1973) cross-sectional regressions on the 25 

size/BM portfolios show that conditional models performs better than unconditional models in terms of pricing 

errors and the cross-sectional fit. However, these conditional models do not outperform the Fama-French 

three-factor models.  

   

                                                                 
10 The average pricing errors for both the 25 size/BM portfolios and the industry portfolios are not reported but can be found in Appendix 

5.2 of Li (2009).  
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Table 3.  Cross-Sectional Regressions: 19 Industry Portfolios  

See notes to Table 2. The sample period is from 1976Q through 2006Q4. 

Model constant tz  , 1m tr +  1ty +∆  1tSMB
+  1tHML

+  
, 1t m tz r +∗  

 2R (
2

R ) Wald 

Panel A: Unconditional Factor Pricing Models 

1 0.026**  0.001      0.00 0.96 

 (2.86)  (0.05)      (-0.06) (0.96) 

 [2.86]  [0.05]        

2 0.024**  0.004 -0.004     0.14 0.57 

 (2.62)  (0.30) (-1.00)     (0.03) (0.59) 

 [2.52]  [0.30] [-0.97]       

3 0.021**  0.006  -0.004 0.013   0.16 0.69 

 (2.29)  (0.49)  (-0.28) (0.97)   (-0.01) (0.70) 

 [2.24]  [0.48]  [-0.28] [0.96]     

           

Panel B: Conditional Factor Pricing Models 

t tz cay≡  

4 0.021** 0.001 0.006    0.002  0.16 0.84 

 (2.31) (0.13) (0.46)    (0.60)  (-0.00) (0.85) 

 [2.26] [0.13] [0.45]    [0.59]    

           

t tz s≡  

5 0.015 -0.064 0.011    -0.035  0.27 0.48 

 (0.97) (4.15) (0.16)    (-1.00)  (0.13) (0.51) 

 [0.35] [1.55] [0.06]    [-0.93]    

t tz sw≡  

6 0.022** 0.008 0.005    0.004  0.17 0.83 

 (2.34) (0.37) (0.37)    (0.34)  (0.01) (0.84) 

 [2.31] [0.37] [0.36]    [0.34]    
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Table 3 (Cont’) 

Model constant 2tz +   3tc +∆   2 3t tz c+ +∗∆   2R (
2

R ) Wald 

Panel C: Unconditional CCAPM 

Contemporaneous Beta ( 1tc +∆ ) 

7 0.027**   0.000    0.00 0.52 
 (3.53)   (0.09)    (-0.06) (0.63) 
 [3.53]   [0.09]      
Non-contemporaneous Beta 
8 0.021**   0.002    0.15 0.36 

 (2.15)   (0.91)    (0.10) (0.38) 

 [2.06]   [0.89]      

  

 Panel D: Conditional CCAPM 

 2 2t tz cay+ +≡  

9 0.014 0.011  0.003  0.001  0.60 0.22 

 (1.33) (1.29)  (1.48)  (1.61)  (0.52) (0.39) 

 [1.08] [1.07]  [1.23]  [1.34]    

 2 2t tz s+ +≡  

10 0.021** 0.015  0.002  -0.006  0.18 0.76 

 (2.39) (0.18)  (1.04)  (-1.00)  (0.01) (0.79) 

 [2.26] [0.17]  [0.99]  [-0.95]    

 2 21t tz sw+ +≡  

11 0.018* 0.007  0.003  0.003  0.36 0.38 

 (1.90) (0.37)  (1.43)  (1.43)  (0.23) (0.49) 

 [1.66] [0.33]  [1.26]  [1.26]    

 

The empirical findings of this study provide some new insights into asset pricing in the Australian 

stock market. The evidence that the conditional CAPMs outperform the unconditional CAPM 

underscore that the parameters in the function of the stochastic discount factor are time-varying 

rather than fixed. However, the variation in average portfolio returns is related to the sensitivity of 

portfolio returns to the conditioning factors rather than the time-varying market beta. The results 

suggest the failure of the market factor to explain the cross section of average returns.  

 The evidence that the conditional CCAPMs do a better job capturing the cross-sectional 

variation in stock returns than the unconditional CCAPM suggests that the stochastic discount factor 

of the representative investor is not dependent on consumption growth unconditionally, but instead 

on factors conditional upon information which infers future stock returns. According to the 

conditional CCAPM, prices for assets are low when their returns have higher conditional (rather than 

unconditional) correlation with consumption growth, as this portfolio can deliver high returns to the 

investor when his marginal utility of consumption is high (i.e., consumption is low), and this is an 

attractive feature of the assets. The empirical results suggest that the conditional CCAPMs, which can 

be deemed as unconditional multifactor models, are preferred over the unconditional CCAPM, an 

unconditional one-factor model, in explaining the cross section of stock returns. The benefit of using 
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these multifactor versions of the CCAPM over other multifactor models which use ad-hoc factors is 

that the former have economic underpinnings regarding the choice of factors (Lettau and Ludvigson, 

2001b).      

 All the models cannot explain the return on the small and value portfolio, and pricing errors for small 

portfolios are large for most models. Similarly, there is a “small-growth puzzle” in the US: though the 

Fama-French three-factor model is successful in describing average returns on 25 size/BM portfolios, 

the pricing errors for the small growth portfolio are so large that causes the model to be rejected 

(Cochrane, 2006). Models that will increase the performance relative to the conditional models 

examined above need to price small portfolios better: produce high betas for small portfolios to 

explain their high average returns.    

Furthermore, all the models have difficulty to explain the cross-sectional variation in stock returns on 

the industry portfolios in Australia. It implies that one needs to search other new models to price the 

industry portfolios.  Alternatively, in order to increase the power of testing in cross-sectional 

regressions, researchers may consider the Fama-French 25 size/BM portfolios or portfolios sorted 

based on other characteristics which can produce large variation in mean returns.  
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